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Learning Objectives
« Recognize the importance of rapid decongestion
« Recognize the importance of initiation of GDMT

 Describe inpatient initiation/titration of ARNI
iIncluding PIONEER-HF trial
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CME Information:

Claim via link — end of presentation

Please complete — 30-day follow-up survey

This activity was made possible in part by an educational grant
from Novartis.

Credit Statement

The Society of Hospital Medicine designates this live activity for a
maximum of 1.0 AMA PRA Category 1 Credit™. Physicians should
only claim credit commensurate with the extent of their
participation in the activity.

Accreditation Statement

The Society of Hospital Medicine is accredited by the Accreditation
Council for Continuing Medical Education (ACCME) to provide
continuing medical education for physicians.
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SHM Conflict of Interest Policy

In accordance with the ACCME Standards for Commercial
Support, SHM requires that individuals in a position to control
the content of an educational activity disclose all relevant
financial relationships with any commercial interest.

SHM resolves all conflicts of interest to ensure independence,
objectivity, balance, and scientific rigor in all its educational
programs. All relevant financial relationships shall be disclosed
to participants prior to the start of the activity.

Furthermore, SHM seeks to verify that all scientific research
referred to, reported, or used in a continuing medical
education (CME) activity conforms to the generally accepted
standards of experimental design, data collection, and analysis.
SHM is committed to providing its learners with high-quality
CME activities that promote improvements in healthcare and
not those of a commercial interest.
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Associate Director of Hospital Medicine Unit
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Assistant Professor of Medicine

Harvard Medical School
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Dr. Ebrahim Barkoudah, MD, FACP, MPH, SFHM

e Dr. Barkoudah is the Associate Director of Brigham Heath
Hospital Medicine and a Medical Director in the Department
of Medicine at Brigham and Women's Hospital in Boston. Dr.
Barkoudah is an Assistant Professor of Medicine, Harvard
Medical School.

e He s the President of SHM Boston Chapter and a member of
the SHM education and the research committees

e Dr. Barkoudah serves as the Editor-in-Chief for the Journal of
Clinical Outcomes Management

e Dr. Barkoudah’s research interest lies in clinical research
outcomes through his role in the Clinical Endpoint Center at
the Brigham and Women’s Hospital and implementation
science with the focus on the care during hospitalization
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Disclosures

Ebrahim Barkoudah discloses the following relevant
financial or advisory relationships:

e Advisory fees from Portola, Janssen, Novartis, and
Pfizer/Bristol-Myers-Squibb to Hospital Medicine and
Cardiovascular Medicine research

e Research support payments from National Institutes of
Health/National Heart, Lung, and Blood Institute; Bristol
Myers Squibb; Janssen. Payments made to Brigham
and Women's Hospital for performing clinical endpoints
sponsored by various entities



Dr. Nurcan llksoy, MD, FACP, FHM

Associate Professor of Medicine
Emory University School of Medicine
Atlanta, GA

 Established a HF task force as the Chair Heart failure
Best Practice Team in 2006 and eannded that program
resulting significant reduction in HF readmissions at
Emory in Grady. She has continued to serve in the HF
transition of clinic.

 Involved in SHM HF curriculum development, HF quality
resource room development and creating HF
Implementation guide for SHM.

 Served on multiple regional, national committees and
led resident education and faculty development in
Qu?ltmt/_lmprovement and Patient Safety in her
institution.
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Congestive Heart Failure

 Heart Failure is a clinical syndrome with symptoms and or signs
caused by a structural and/or functional cardiac abnormality
and corroborated by elevated natriuretic peptide levels and/or
objective evidence of pulmonary or systemic congestion.

o Approximately 6.2 million people 20 years of age or older in the
United States have HF, with approximately 1 million new HF
cases diagnosed annually, and the prevalence continues to rise.

 Heart failure is the primary diagnosis in over 1 million
hospitalizations annually, and the total cost of HF care in the
United States exceeds $30 billion annually.

S]"m American Heart Association
® N EngI_J Med 2020;383:2603-15.

Society of Hospital Medicine J Card Fail. 2021 Mar 1:51071-9164(21)00050-6



At Risk for Heart Failure Heart Failure

STAGE B STAGE C
At high risk for HF but Structural heart disease Structural heart disease Refractory HF
without structural heart but without signs or with prior or current
disease or symptoms of HF symptoms of HF symptoms of HF
e.g., Patients with:
® HTN
* Atherosclerotic disease . Patients with
« DM o.g..E_Iiam:im _ e.g. :
« Previous e.g.. Emﬂ ﬂ[.' F
:M”” S orie Structural heart '\ » LV remodeling including  DeveloPment el o Known structural heart disease and 'gm"' kv o
disease LVH and low EF et s » HF signs and symptoms ey
Patients P despite GOMT
» Using cardiotoxins
« With family history of
cardiomyopathy
HFpEF |
. = - 4 L =
THERAPY THERAPY THERAPY THERAPY
Goals Goals Goals ol
« Heart healthy lifestyle * Prevent HF symptoms « Control symptoms * Improve HRQOL
e Prevent vascular, * Prevent further cardiac e Improve HRQOL « Reduce hospital
coronary disease remodeling » Prevent hospitalization readmissions
« Prevent LV structural « Prevent mortality « Establish patient's end -
abnormalities Drugs ofife
e ACElor ARB as Strategies -
Drugs appropriate o Identification of e
e ACE! or ARB in © Beta blockers as comorbidities measures
appropriate patients for SPPRORIN o bl ik
vascular disease or DM : Treatment * Lhronic inotropes
- : In selected patients .
« Statins as appropriate o  Diiimals 1o rallone Temporsy of permanent
« Revascularization or symptoms of congestion « Experimental surgery or
valvular surgery o Follow guideline driven drugs
appropriate = indications for » Palliative care and
comorbidities, e.g., HTN, hospice =~
AF, CAD, DM » |CD deactivation

Society of Hospital Medic?ne CirCUIation. 128:1810-1852



Integrated Care for Heart Failure (2014)

Stage A
High risk

with no
symptoms

Stage B
Structural
heart
disease, no
syrmptomns

Stage C
Structural
disease,
Previous or
current
!"r‘lf'ﬂflpt.ﬂfﬂﬁ

Stage D
Refractory
symptoms
requiring

special
intervention

Hospice

Inotropes

VAD, transplantation

Aldosterone antagonist,

Consider multidisciplinary team

Revascularization, mitral-valve surpgery

Cardiac resynchronization if bundle-branch block present
| Crietary sodium restriction, diuretics { and digoxin 2)

I_ACE inhibitors and beta-blockers in all patients

| ACE inhibitors or ARBs in all patients; beta-blockers in selected patients

_I Treat hypertension, diabetes, dyslipidernia; ACE inhibitors or ARBs in some patients

Risk-factor reduction, patient and family education
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Heart Failure guideline update: a guide for general practice

1 ALEl + beta-blocker + diuretics to relieve congestion
Baseline
therapy T =
o
' ]
i
o
2 L » - O
Add MR antagonist o 3
=3
m o
=0
w 2
_E‘ o
5
3 ARNI instead of ACE| +/- CRT +/- ivabradine T
Combine as iy
appropriate 2
A Advanced heart failure managemeant

S}-m.. British Journal of General Practice 69 (683): 313-314
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The cycle of quality as a model for
Improving health outcomes

2] © [4)
The cycle © N Roadmap Data Network
of quality: FDA Standards  Information
Critical Path \
twelve steps \ Early o
/ Translational Egipgin;:csal
Discovery Science Steps o
‘-‘_—-nontles
Clinical and
Trials Processes
tcomes M t
Transparency easuremen T—
to Consumers and 0
Education Inclusiveness
@ Clinical (8]
Pay for Performance Practice Use for
Performance gasures Guidelines Feedback
on Priorities
10 (9]
nflict of Interest

Evaluation of Speed
S and Fluency Management
®

Society of Hospital Medicine Robert M. Califf: European Heart Journal Supplements (2007) 9 (Supplement B), B8-B12



Gaps In Clinical Care of Heart
Failure

 Diagnosing and treating HF throughout its
progression stages

 Acute Care during hospitalization
 Transition of care and adherence
 Follow up and access to HF specialist
 Disease progression and comorbidities
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Universal Definition and Classification of Heart

Failure

Classification Frameworks Currently Used for HF

Parameter

Explanation

NYHA functional
class™
EF*

Etiology™

Disease progression
(ACCE/AHA)

MOGES™

INTERMACS Profiles
for Advanced HF'"®

I, IL, IIL, I'V based on symptoms severity

HFrEF, HFmrEF, or HFpEF based on

LVEF

Specific etiology of HF, for example,

ischemic/nonischemic, valvular,
hypertensive, infiltrative cardiomyopa-
thy such as cardiac amyloidosis, peri-
partum cardiomyopathy, viral
myocarditis chemotherapy-induced
cardiomyopathy

Stages A, B, C, or D according to pres-

ence of HF symptoms and signs and
cardiac structural changes

Morphofunctional phenotype (M), organ

(s) involvement (O), genetic inheri-
tance pattern (G), etiological annota-
tion (E) including genetic defect or
underlying disease/substrate, and the
functional status (S)

Profiles 1 —7 according to symptoms,

functional capacity, hemodynamic sta-
bility for patients who are considered
for advanced HF therapies

shm.
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Current HF Classifications According to LVEF in Contemporary
Clinical Practice Guidelines

Society Name  HF Classification According to LVEF LVEF
ACCF/AHA Heart failure with reduced ejection fraction (HFrEF) <40%
(2013)° Heart failure with preserved ejection fraction (HEpEF) =50%
HFpEF, borderline 41%—49%
HFpEF, improved >40%
ESC (2016)° Heart failure with reduced ejection fraction (HFrEF) <40 %
Heart failure with mid-range ejection fraction (HFmrEF) 40-49%
Heart failure with preserved ejection fraction (HEpEF) =>50%
JCS/JHEFS Heart failure with reduced ejection fraction (HFrEF) <40%
(2017)° Heart failure with mid-range ejection fraction (HFmrEF) 40% to <50%
Heart failure with preserved ejection fraction (HEpEF) =>50%
Heart failure with preserved ejection fraction, improved =>40%
(HEpEF improved) or heart failure with recovered EF
(HFrecEF)

https://doi.org/10.1016/j.cardfail.2021.01.022



Classification of HF according to LVEF

HF with reduced EF (HFrEF):

* HF with LVEF < 40%

HF with mildly reduced EF (HFmrEF):

* HF with LVEF 41-49%

HF with preserved EF (HFpEF):

* HF with LVEF > 50%

HF with improved EF (HFimpEF):

* HF with a baseline LVEF < 40%, a = 10 point increase from
baseline LVEF, and a second measurement of LVEF > 40%

shm.
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Stages in the development and progression of HF

AT-RISK FOR

HEART FAILURE
(STAGE A)

Patients at risk for HF
but without current or
prior symptoms or
signs of HF and
without structural,
biomarker, or genetic
markers of heart
disease.

Patients with HTN,
CVD, DM, obesity,
known exposure to
cardiotoxins, family
history of
cardiomyopathy

SITTL
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PRE-HEART

FAILURE
(STAGE B)

Patients without
current or prior
symptoms or signs of
heart failure but
evidence of gne of the
following

Structural Heart Disease:
e.g. IWH, chamber
enlargement, wall motion
abnormality, myocardial
tissue abnormality, valvular
heart disease

Abnormal cardiac function:
e.g. reduced LV or RV
ventricular systolic function,
evidence of increased filling
pressures or abnormal
diastalic dysfunction

Elevated natriuretic peptide
levels or elevated cardiac
troponin levels in the setting
of exposure to cardiotoxins

HEART FAILURE
(STAGE C)

Patients with current or
prior symptoms and/ or
signs of HF caused by

structural and/or
functional cardiac
abnormality

Heart Persistent Heart
Failure in Failure
Remission

ADVANCED
HEART FAILURE
(STAGE D)

Severe symptoms and/
or signs of HF at rest,
recurrent
hospitalizations despite
GDMT, refractory or
intolerant to GDMT

requiring advanced
therapies such as
consideration for
transplant, mechanical
circulatory support, or
palliative care

with GDMT and risk factor modification

https://doi.org/10.1016/j.cardfail 1.022



CENTRAL ILLUSTRATION: Heart Failure Hospitalization Associations With
Guideline-Directed Medical Therapy Changes and Subsequent Hazards of
All-Cause Mortality

A B Guideline-Directed Medical Therapy Dose H eart Fai I u re

Change After Heart Failure Hospitalization and

e A Casersty t Al :
S o - H03p|ta 1IZzation an

Systolic
Blood  Heart Rate, 8.0 -
Adjusted Probability Age, Pressure, Beats per ’ L] L] L]
HFH  No HFH Ratio (95% CI) Years Female mmHg Minute

Initiation - -
ACEIfARB 139% 1M.9% 262(1.83-3.73) 626 36.4% 120.2 74.0 .T:E
ARNI 139% 9.2% 1.63 (1.25-2.13) 61.9 25.9% 120.3 76.9 g u =
Beta Blocker 56.8% 251%  13.23(6.42-27.27) 676 33.3% 124 779 e

=
MRA 14.7% 6.6% 3.35(2.50-4.50) 66.6 23.3% 120.5 76.0 3 4 4
Dose Escalation -

8 4.0 - =
ACEIfARB 20.5% 16.9% 1.71(1.36-2.16) 61.2 26.3% na.s 77.0 e =]
ARNI 18.9% 22.5% 1.02 (0.57-1.80) 59.0 55.0% 122.3 75.0 2 I I l O I l e a r a I l l r e
Beta Blocker 11.8% 13.9% 1.29 (0.95-1.75) 61.7 40.0% 116.8 78.3 ‘g
MRA 15.6%  8.5% 8.71(4.19-18.10) 556 25.0% 15.2 79.3 E 1 -

[ ]
Dose De-Escalation
ACEIfARB 29.0% 10.9% 2.96 (2.34-3.76) 654 26.8% 149 78.0 - I u
ARNI 35.8% 14.0% 4.34(3.09-6.09) 608 279% 1099 75.3 1 * a0
Beta Blocker 236% 8.0% 3.30 (2.62-4.16) 64.2 253% 2.8 75.6 ; = m m
MRA 27.2% 15.2% 2.26 (1.75-2.93) 65.6 28.8% 126 771 0.0 T T T T
Angiotensin-  Angiotensin  Beta-Blocker Mineralocorticoid
Discontinuation Converting Receptor-  Dose Change Receptor
ACEWARB  18.0% 57%  316(247-4.06) 666 28.9% 1143 776 Enzyme Inhibitor/  Neprilysin Antagonist
Angiotensin Inhibitor Dose Change

ARNI 284% 9.3% 6.05 (3.91-9.36) 61.2 25.0% 10.3 74.5 Receptor Blocker Dose Change

]
Beta Blocker 8.1%  2.0% 4.41(3.28-5.93) 651 283% 124 74.0 Dose Change P at I e n tS
MRA A% 104% 2:58(1.98-3.36) 663 26.8% nzs 76.9 B Compares Dose Discontinuation/De-Escalation After

HFH vs. Not

@ Compares Dose Initiation/Escalation After Heart Failure
Hospitalization vs. Not

Srivastava, P.K. et al. J Am Coll Cardiol HF. 2021;9(1):28-38.

* JACC Heart Fail. 2021 Jan;9(1):28-38.
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Intercountry
Differences in

Guideline-Directed
Medical Therapy

and Outcomes

Among Patients
With Heart Failure
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Probability of HF Hospitalization

C
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Log-rank test: p = 0.01
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Log-rank test: p = 0.66
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Months Since Randomization
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J Am Coll Cardiol HF. 2021 Jul, 9 (7) 497-505
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Unadjusted: 0.46 (0.28-0.75)
Adjusted: 0.59 (0.35-0.99) b o

Probability of HF
Hospitalization
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0 2 4 6 8 10 12 14 16 18 20 22 24
Months Since Randomization

Number at risk
Canada 137 113 103 B8 78 68 62 57 44 37 33 27 N
— LS. 756 639 553 470 424 373 328 288 246 207 180 150 72



Multidisciplinary Management of Chronic
Heart Failure: Principles and Future Trends
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Hospital Readmissions: Not Just a Problem for Medicare q g SR

Many hospitals are working hard at fosvering readnmnissions among Medicare patients. Bl
artoiiter palient group — oduiils covered by Medicard = have readmission rales thot are
Just @s high, or even higher, than Medicare patients, 2012 data from AHRG show This Q

graphic cormpares A0-day readmission rates for Medicare and Medicald patienis for acube
myecardial infarction, comgestnre beart failure. poeumonea, and huip and knee
rephacement.

Percentage of Patients Readmitted within 30,08

Acute Myocardial Corngestive Prcunania Hip Ernee
Infarcticn Heart Failure Replacemient Arthroplasty

Sowrce: AHACO Healrhoane Cost annd iUitilization Profect (HCLIPL Srate inpatrent Datobares (SA00 S0T.E hitpethoupnel.alrg.goe



Time-to-Furosemide Treatment and Mortality In
Patients Hospitalized With Acute Heart Failure

CENTRAL ILLUSTRATION: Door-to-Diuretics Time and In-Hospital Mortality

High Risk

Predicted In-Hospital Mortality

Low Risk

I I | | |
0] 30 60

Time (Min)

Door-to-Diuretics Time
1V Diuretics

O,

—_—tn

.%_’ _"

Matsue, Y. et al. J Am Coll Cardiol. 2017;69(25):3042-51.

—_—

AHF Onset

TIME

In-Hospital Mortality (%)

15 1 14.2
10 -
P 0. 002
5- J
All cohort
(low r|sI<) (h|gh r|sI<)
Group

m Early group = Nonearly group



The critical role of
the hospitalist
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CENTRAL ILLUSTRATION: Congestion Assessment in HF Patient J

| Everest score

| Laboratory work-up
{kidney, liver, electrolytes)

v NPs

J Lung/IVC echo

| Chest X-ray

O

| Everest score

/ Weight change

| Electrolyte monitoring
| Estimated plasma volume

\ Echocardiography

In-patient @

| Stevenson Classification
 NPs point-of-care®
| Lung/IVC echa®

Y

Emergency
®

* If available

@

Pre-hospital @

AL

Murse Primary Care

Physician

Cardiologist

o . Out-patient

T, 4

/ Patient reported dyspnea and edema \l Post-Discharge
 Weight change (difference/dry weight) €

y Estimated plasma volume

y NPs (difference/dry BNP) point-of-care
+ Phone/Telemonitoring, embedded
clinical decision support

Chronic
(6]

Estimated plasma volume
v Lung/MVC echo

INI-CRCT, Great Network,
and the EF-HF Group.
Integrative Assessment of
Congestion in Heart Failure
Throughout the

Patient Journey.

JACC Heart Fail. 2018
Apr;6(4):273-285.



CENTRAL ILLUSTRATION: Early Clinical Management of Acute HF

- First 6 hours

- Priority is stabilization
and treating life-threatening
complications of AHF

- Goals are to improve
congestion and
hemodynamics

- |nitiation of vasodilators,
diuretics, etc.

- 24-48 hrs: Observation
Unit management for select
patients

o
=
Q
=
<V}
(=)
n
=
o
=
]
=
@
=
+—
e
n
o
Q
(]
>
(9
=
a
(=)
=
Q
=
Ll

[>

Early Hospital Management

- Patients referred from PCP
or ED for acute symptoms

approx. 6-16 hours after
presentation

- Priority is for lower-acuity
patients that require short IV
diuresis

Priority is early initiation
of IV diuretics and
vasoactive agents if needed

Goals are to prevent long
hospital stay and improve
long-term outcomes

- Goals are to manage acute
episode without using ED or
hospital resources

Also initiate/titrate ACE-I,
ARB, BB, etc

- Use of same-day
Furosemide bolus or IV
infusion

Same Day Access Clinic

Certain patients can be
referred to Same Day
Access Clinic for early
follow-up

- Close outpatient follow-up
after resolution of acute
episode

>

Zsilinszka, R. et al. J Am Coll Cardiol HF. 2017;5(5):329-36.
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Inpatient Diuretic Management of Acute Heart

Failure

Decongestion
Strategy
1°t line Therapy

Monitoring
Response
POCUS Examination
Hemoconcentration

e ARNI/ACEi/ARB
* Beta blockers

e MRA

e SGLT2Z2i

Adequate dose of .
Loop diuretics B -

= Urine Sodium

2" Jine Diuretic Adjuncts:
Thiazides

Carbonic Anhydrase
Inhibitors

? AVP Antagonists
? SGLT2i

T subEsaynanG |

Non-Diuretic Therapies:
Dopamine
PAlbumin
? Hypertonic Saline Ultrafiltration

? Corticosteroids

npatient Acute Heart Failure Treatment

Goal Directed
Medical Therapy

Discharge
Planning

Society of Hospital Medicine

DOI:10.1007/s40256-020-00463-5



Figure 1: Shifting the Paradigm of Guideline-directed Medical Therapy Initiation

|' ™

RAASI/ARNI

Continued up-titration

Telehealth follow-up
In-person follow-up

Admission Approaching
day euvolemia

Crral diuretic Discharge Laboratory
trial day monitoring

i, &

A siiggested tmelfne of initialing quideline-directed medical therapy (GOMT] for pafients admitfed with heart faifure with reduced efection fraction duning their hospifalization. ACH = angiotensin
cometing enzyme inhibitor: ARE = angiotensin receptor blocker; ARNI = ongiotensin receptor—nepd lysin infubitor; MRA = mineralocoriicoid recepfor anfogonist; RAAS- = renin-angiotensin-aldosterons
system inhibitor; 5G6LT27 = sodivm—aglucose cofransporter-2 imfibifor

SIM.

Society of Hospital Medicine https://doi.org/10.15420/usc.2020.29



Thank you!

Heart-Healthy (CDC Tips)
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GDMT in HF patients

Nurcan llksoy, MD, FACP, FHM

Associate Professor of Medicine
Emory University School of Medicine

Atlanta, GA
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HOSPITALISTS have a KEY role in HF management

« HF remains most common, morbid, complex syndrome, and costly
disease in the US, and its prevalence is expected only to increase.

 Hospitalists provide care for the majority of HF patients, and their

comorbidities, usually they are the first to see the patients with HF.

 Thorough understanding of the guidelines and how to apply them to
the management of ADHF has critical importance.

shm.
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GDMT Is proven to reduce
morbidity and mortality

Many eligible Pts (HFrEF) are NOT receiving recommended txs
Hospitalization serves as a key point to initiate and titrate GDMT

Four therapies have clinical benefit within 30 days of initiation:

1. Renin-angiotensin-aldosterone system inhibitors with or without a neprilysin
Inhibitor (ACE/ARB/ARNI)

2. PB-blockers
3. Mineralocorticoid-receptor-antagonists
4. Sodium-glucose cotransporter-2 inhibitors

sihm. .
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Poll: How comfortable are you to initiate/switch/titrate up GDMT In
HF patients in the hospital?

1. Comfortable

2. Somewhat

3. Not comfortable

4. Not sure. Need more information

shm.

Society of Hospital Medicine



2021 update to the 2017 ACC expert consensus
decision pathway for optimization of heart failure
treatment: answers to 10 pivotal issues about heart
failure with reduced ejection fraction: a report of the
American College of Cardiology Solution Set Oversight
Committee. J Am Coll Cardiol 2021;77:772-810

shm.
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4= 2017 ACCF/AHA Heart Failure Guidelines =—p
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10 Principles for Successful Treatment of Heart Failure

How to implement

GDMT...

I. Initiate & Switch

Treatment algorithm for
guideline-directed medical
therapy including novel
therapies (Figure 2 and 3)

Il. Titration

Target doses of select
guideline-directed heart failure
therapy (Tables 1, 2, 3, 4, 5)

Considerations for monitoring

How to address
challenges with...

Ill. Referral

Triggers for referral to
HF specialist (Table 8)

IV. Care Coordination
Essential skills for a
HF team (Table 7)

Infrastructure for team-based
HF care (Table 8)

V. Adherence
Causes of non-adherence

(Table Q)

Interventions for adherence

(Table 10, 11)
VI. Specific Patient Cohorts

Evidence based recommendations
and assessment of risk for

special cohorts:

African Americans; older adults;

frail (Table 12)
VIl. Cost of Care

Strategies to reduce cost
(Table 13)

Helpful information for
completion of prior
authorization forms (Table 14)

How to
manage...

VIIl. Increasing Complexity
Ten pathophysiologic targets
in HFrEF and treatments
(Table 15)

Ten principles and actions to
guide optimal therapy

IX. Comorbidities
Common cardiac and non-cardiac
comorbidities with suggested
actions (Table 16)

X. Palliative/Hospice Care
Seven principles and actions to
consider regarding palliative care




PIONEER-HF
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- c =0.032
Reduction during open-label study, weeks 8 to 12 <>_; .g 20+ P to SacubitrilValsartan
a2 In-hospital enalapril to S/V: -37.4% (95% Cl, -28.1 to -45.6) ‘s _g +
f:: T In-hospital S/V to $/V: -17.2% (95% Cl, -3.2 t0 -29.1; P<.001) >0 Censored
3 35 15
=L J— 88 ta SecubitrilValsartan
o) o
E ax
o -70- L -
s 20 Enalapril gex 10 ~
% ® 5 Enalapril {N = 441)
2 25
3]
g -40- 3 o 51
o | 0o
= | | | SacubitrilValsartan (N = 440)
= I
@ i
g '60 =1 | | to S'J'rv 0 T T T T T T T T T T T T T
5 | toS/V Baseline 1 2 3 4 5 6 7 8 9 10 11 12
= Weeks from Randomization
N at Risk
-80- r ! ! ! ! ! Enalapril (n) 441 429 418 07 308 381 368 359 368 353 351 342 208
Baseline 1 2 4 8 12 SacubiinlvValsertan (n) 440 434 a4z 415 404 397 290 385 3680 371 2 55 286
Weeks From Randomizatio n, No. These data include adjudicated HF hospitalizations
No. at risk
Enalapril 394 359 351 350 348 335
S/V 397 355 363 365 349 340

Open label extension:
» Further reduction in NTproBNP (both groups)

 In-hospital sac-val group experienced lower Velazquez et al, N Engl J Med 2019
S . incidence of death or re-hospitalization over Devore et al, JAMA Cardiol 2020
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DAPA-HF and EMPEROR-Reduced

Outcome

Dapagliflozin

Placebo

Outcome

Empagliflozin

Placebo

Events/100  Events/100 HR (95%Cl)
patient-yr patient-yr
Primary 11.6 15.6 0.74 (0.65-
outcome 0.85)
HHF 6.9 9.8 0.70 (0.59-
0.83)
CV death 6.5 7.9 0.82 (0.69-
0.98)

Events/100  Events/100 HR (95%Cl)
patient-yr patient-yr
Primary 15.8 21.0 0.75 (0.65-
outcome 0.86)
HHF 10.7 15.5 0.69 (0.59-
0.81)
CV death 7.6 8.1 0.92 (0.75-
1.12)

McMurray JJV, et al. N Engl J Med. 2019

shm.
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Significantly reduced combined endpoint of CV death or HF hospitalization compared to

placebo, with very few adverse events
EMPEROR Reduced patients with both higher risk and more aggressively treated with HF

therapies

Benefit similar in patient WITH and WITHOUT diabetes

Packer M, et al. N Engl J Med.
2020




HFrEF Stage C Treatment

l

ARNI/ACEI/ARB
(ARNI preferred;
Figures 3A and 3B)*, AND
evider b d beta-blocker® (Figure 3C)
with diuretic agent (Figure 3D)
as needed

1 I | I 1

For patients with For patients For patients with : For patients with
= For persistently P
2 = . -
eGFR 230 mL/min/1.73 m meeting eGFR persistent volume symptomatic Black resting HR =70,

or creatinine criteria (Figure 3F), overload, g - on maximally
i tients d it
< 2.5 mg/dL in males NYHA class I1-IV NYHA class II-IV AR T tolerated beta-
or = 2.0 mg/dL

= aldosterone antagonist blockenidosalin
in females or

NI sinus rhythm,
K* < 5.0 mEq/L, ﬁﬁ_‘f‘: c','::sb"'t"_’l';, NYHA class 111l
NYHA Class lI-IV
" [ ' h
Add ‘ | Add | Titrate | Add Add
SGLT2 - N Hydralazine R
Alclosterc:ne inhibitor Diuretic s, F e T Iv?bradlne
antagonist (Figure 3F) agent T (Figure 3H)
(Figure 3E) (Figure 3D)

(Figure 3G)

*ACEI/ARB should only be considered in patients with contraindications, intolerance or inaccessibility to ARNI. In those instances,
please consult Figure 3 and text for guidance on initiation.

fCarvedilol, metoprolol succinate, or bisoprolol.
ACEI = angiotensin-converting enzyme inhibitors; ARNI = angiotensin receptor-neprilysin inhibitors; ARB = angiotensin receptor

blocker; eGFR = estimated glomerular filtration rate; HFrEF = heart failure with reduced ejection fraction; HR = heart rate; K* =

potassium; NYHA = New York Heart Association; SGLT2 = sodium-glucose cotransporter-2.
®
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If previously on ACEI, ensure 36 hours off

before initiation

Select starting dose:

See Tables 1 and 3 for dosing information
See Table 2 for indications for ARNI use

Lo

If patient is taking If patient is taking
equivalent of <10 mg equivalent of >10 mg
daily of enalapril daily of enalapril or

or equivalent of <160 mg equivalent of >160 mg
daily of valsartan: | of valsartan:

24/26 mg twice daily ' | 49/51 mg twice daily

l l

In 2 weeks, assess tolerability

If possible, increase dose stepwise to target of
97/103 mg twice daily

Monitor blood pressure, electrolytes, and renal
function after initiation and during titration

o

ACEI/ARB

v

Consider in patients where ARNI
administration is not possible

v

Select initial dose of ACEI or ARB:
See Table 1 for dosing information

l

Consider increasing dose of
ACEI/ARB every 2 weeks until
maximum tolerated or target
dose is achieved

Meonitor blood pressure, renal
function, and potassium after
initiation and during titration

Evidence-based
Beta-blockers*

v

Select initial dose of beta-blocker:
See Table 1 for dosing information

v

Consider increasing dose of beta-
blocker every 2 weeks until
maximum tolerated or target dose
is achieved

Monitor heart rate, blood
pressure, and for signs of
congestion after initiation and
during titration

ACEI| = angiotensin-converting enzyme inhibitors; ARNI| = angiotensin receptor—neprilysin inhibitors; ARB = angiotensin receptor

blocker; eGFR = estimated glomerular filtration rate.

*Carvedilol, metoprolol succinate, or bisoprolol.
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Treatment of HFtEF Stage C and D

Step 1
Establish Dx of HF/EF;
assess volume;
initiate GDMT

Step 2
Consider the following
patient scenarios

NYHA class II-1V,

provided est. CrCl >30
mbL/min & K+<5.0 mEg/L

y

NYHA class -1l HF
» Adequate BP on

HF/EF
NYHA class |-V
(Stage C)

Step 3
Implement indicated GDMT.
Choices are not mutually
exclusive, and no order is
inferred

ACEIl or ARB* No C/l to

ARB or‘sacubitril

Y

NYHA class -1V,
in black patients

NYHA class |I-lll, LVEF

»{  =35%; (caveat: >1y
survival, =40 d post MI)
A

L
NYHA class |-V, LVEF
=35%, NSR & QRS

=150 ms with LBBB
pattern

NYHA class lI-1l, NSR,

heart rate =70 bpm on

" maximally tolerated dose

—
— G
—

Ivabradine
(COR lla)

beta blocker

Step 4
Reassess

symptoms

Refractory
NYHA class IlI-IV
(Stage D)

Symptoms
improved

Step 5
Consider
additional

therapy

LVADE
(COR lla)

Investigational
studies§

(

Continue GDMT with serial reassessment & optimized dosing/adherence

)

tHydral-Nitrates green box: The combination of ISDN/HYD with ARNI has not been robustly tested. BP response should be carefully monitored.

$See 2013 HF guideline.

§Participation in investigational studies is also appropriate for stage C, NYHA class Il and Il HF.
ACEIl indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor-blocker; ARNI, angiotensin receptor-neprilysin inhibitor; BP, blood pressure; bpm, beats
per minute; C/I, contraindication; COR, Class of Recommendation; CrCl, creatinine clearance; CRT-D, cardiac resynchronization therapy—device; Dx, diagnosis; GDMT,
guideline-directed management and therapy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; ICD, implantable cardioverter-defibrillator; ISDN/HYD,
isosorbide dinitrate hydral-nitrates; K+, potassium; LBBB, left bundle-branch block; LVAD, left ventricular assist device; LVEF, left ventricular ejection fraction; MI, myocardial
infarction; NSR, normal sinus rhythm; and NYHA, New York Heart Association.

®
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Recommendation

ARNI can be used in place of ACE/ARB in Pts
with HFrEF with sxs despite tx with GDMT to
decrease CV death, HF admissions, and sxs

Pts admitted for ADHF with HFrEF should be
switched to ARNI (from ACE/ARB) when
stabilized and before discharge

Pts admitted to hospital with new dx of HFrEF
should be tx’d with ARNI as 15t line tx (as an
alternative to ACE/ARB)

shm.
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Strength
of Rec

Strong

Strong

Weak

Quality of
Evidence

High

Moderate

Moderate




Recommendation Strength Quality of
of Rec Evidence

SGLT2 inhibitors (such as dapagliflozin or Strong High

empaglifozin) can be used in Pts w/ HFrEF with
or without DM-II to improve sxs and QoL and
to reduce risk of HF and/or CV mortality

shm.
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Key Points from the 2021 Updates:

For Pts with newly dx’d Stage C HFrEF:
* BB and ACEI/ARB/ARNI should be started in any order
* Each agent should be up-titrated to maximally tolerated or target dose
* [nitiation of BB is better tolerated when Pts are dry
* [nitiation of ACEI/ARB/ARNI is better tolerated when Pts are wet

Guideline-recommended BB for HFrEF: carvedilol, metop succinate, or bisoprolol

ARNIs are preferred over ACE/ARB
* Renal function and potassium should be checked 1-2 weeks after starting or titrating

Diuretics should be used to achieve decongestion
* |f furosemide >80 mg BID, consider different loop or thiazide

shm.
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Key Points from the 2021 Updates:

« Consider aldosterone antagonist after BB and ACE/ARB/ARNI with close monitoring of
electrolytes

e Consider SGLT-2 inhibitors for HFrEF with NYHA class 2lI

« Consider isosorbide dinitrite + hydralazine for persistently symptomatic black patients after
max tolerated BB, ACE/ARB/ARNI, aldosterone antagonist

« Consider ivabradine if resting HR 270 bpm despite max tolerated BB

e Optimize therapy during hospitalizations

 Adjust meds g2 wks as outpatient
« Repeat TTE g3-6 months to guide device mgt (ICD and/or CRT)

shm.
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Key Points from the 2021 Updates:

« Hyperkalemia and/or abnormal renal function
e Common barriers to achieving target medication doses
* Require patient education about dietary changes
* May be managed with potassium binders

e Socioeconomic barriers may pose major barriers to ARNI, SGLT-2 inhibitors, etc
* Financially feasible options should be considered

shm.
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Key Points from the 2021 Updates:

« Resume GDMT in Pts with recovery of LVEF to >40%, in the absence of a defined, reversible
cause.

e Considerrepeat TTE only if change in clinical status or other high-risk features

e BNP or NT-proBNP
* Useful for risk assessment and decision making regarding specialist referral or need for other
Imaging studies
* BNP levels may rise with ARNI therapy
* NT-proBNP levels are not affected

shm.
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Key Points from the 2021 Updates:

o Consider referral to a HF specialist if
* |notropes needed
* NYHA class IlIB/IV sxs or persistently elevated natriuretic peptides
* End-organ dysfunction, persistent hypotension, persistent tachycardia
* EF <35%
* |CD shocks
* Recurrent hospitalizations
* Congestion despite escalating diuretics
* |[ntolerance to GDMT

shm.
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Key Points from the 2021 Updates:

Build a team

Use infrastructure
* Scales, smartphones, EHRSs, etc

Assess medication adherence

* |mprove adherence with Pt education, medication management strategies, pharmacy
Involvement, and/or incentives

Address goals of care

shm.
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HF Case #1

A 68-year-old female presents with
progressive worsening of DOE over a
month and increased swelling of both

lower extremities. Admitted to hospital with ADHF.

She denies concurrent chest pain or cough.

PMH: HFrEF (30%), HTN, DM , dyslipidemia.
She takes Insulin, simvastatin,

Out of Lasix and lisinopril > 1 week

She is not checking her weights at home,
not following low salt diet.

shm.
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HF Case #1 cont’d

She has gained 15 Ibs in a month
BP 160/90 mm Hg, P 86/min, RR 18

CV exam --JVD elevated, RRR (+) S3, 3/6 HSM at the apex. Lungs- few crackles at
the bases

Ext-- 2(+) peripheral edema bilaterally
Labs- renal function and electrolytes are stable.

What is your approach?
How to optimize this patient’s HF care?

shm.
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HF Case #2

A 54 -year-old male with long standing uncontrolled HTN, obesity,
dyslipidemia, presents with gradually worsening of DOE and

iIncreased weight over few months

Edema presents on up to knees.

Admitted to hospital with new onset ADHF.

Denies CP. Troponins normal. Cardiac cath revealed no significant CAD
Echo obtained- LVH, EF 35%

Medications- Carvedilol 12.5 mg BID .He took some other BP meds few years ago.
Not recently.

BP 145/ 85 HR 72
What is your approach?
How to optimize this patient’s HF care?

shm.
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HF Case #3

A 42 year-old male with morbid obesity, OSA/OHS on CPAP and
home O2, Nonischemic CM with EF 15% admitted with
significant volume overload. Edema presents on up to thighs.
Admitted to hospital with ADHF. Denies CP. Troponins normal.
BP 100-110/70 HR 78

Medications- Lasix 80 mg BID , metoprolol XL 50 mg daily.
Lisinopril 5mg daily ( stopped recently because of cough)
Adherent to meds , reports that Lasix not working

During hospitalization received significant diuresis with high dose
Lasix and Thiazide +- Diamox combination.

Renal function — almost at baseline. Metoprolol cont’d at reduced dose
at 25mg daily.

How to optimize this patient’s HF care?

shm.
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Figure 2: Pre-discharge Checklist

Medications Follow-up Patient Education

O GDMT initiation: O Telehealthin-person visit 0O Medication education
ACEVARB/ARNI, within 1 week 0O Mutrition counseling
g-blocker, MRA, 5GLT O Heart failure clinic referral 0O Physical exercise education

0O Assessment of oral diuretic O Labs: creatinine, elecirolyte 0O Daiky weight and blocd
efficacy panel, glucose, BNP pressure monkoring

O Iron deficiency repletion O Cardiac rehabilitation 0 Substance useftiobacco

0O Assess for potential referral cessation counseling
drug—drueg interactions

o

A suggested pre-discharge checkist (o help clinicions ensure that patients who are hospitaized
with heart foilure with reduced eiection fraction receive aptimal guidaine-directed medical
therapy (GOMT). ACE = angiotensin converfng enzyme inhibitor, ARE = angiotensin receptor
hiocker: ARNT = angiotensin receptor—nepnfysin inhibitor: BNP = brain nofniuretic peplide:

MRA = minerolocorticoid receplor antogonist; SGLTAN = sodium giucose cofransporter-2 inhibitor

shm.
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Summary

« HF is a major public health problem
 High hospital admissions and high mortality rate

 Key elements of management
* early dx
* hemodynamic stabilization and
* initiation of GDMT

* Comprehensive Pt education and life style modification should be started at early stages of
admission and continued as an outpatient

shm.
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Audience Questions
shm Q

Society of Hospital Medicine Submit questions via the webinar of GoToWebinar.




CME Instructions
shm

Society of Hospital Medicine Visit the link in chat to complete a short post-quiz and
evaluation, and access your CME certificate.

If you don’t have time right now, a follow-up email with the
same link will be sent 1 hour after webinar.




S}m Empowering hospitalists.
@ | Transforming patient care.
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SHM Clinical Rapid Updates:

Heart Failure
Thank you:

Ebrahim Barkoudah, MD

Nurcan llksoy, MD
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