
MEDICAL THERAPY FOR ADVANCED HEART FAILURE

Clinical Associate Professor of Medicine

University of Arizona College of Medicine

Director, Center for Advanced Heart Disease

Banner University Medical Center

Phoenix, AZ



MEDICAL THERAPY FOR ADVANCED HEART FAILURE

Disclosure

None



MEDICAL THERAPY FOR ADVANCED HEART FAILURE

Overview / concepts

• Recognizing transition to advanced heart failure 
from chronic heart failure. 

• Current status of medical therapy for heart 
failure – medications, effectiveness and 
performance.

• Calibrating medical therapy for stage “C” 
ambulatory and hospitalized patients with heart 
failure.

• When to refer to a disease management 
program.



MEDICAL THERAPY FOR ADVANCED HEART FAILURE 
CHRONIC HF  VERSUS ADVANCED HF

Jessup,NEJM 2003; 348:20



ACC/AHA Practice Guidelines

Pyramid Approach to HF Therapy

Treat HTN, lipids;  

smoking cessation, exercise, limit alcohol,

ACE-I in appropriate populations

All measures under “A” and ACE-I, 

-Blockers & ICD (statins, ARBS)

in the appropriate populations

All under “A” and ACE-I, ARB,

-blockers, diuretics, digoxin, Bidil

CRT, ICD, Aldactone, ARNI, Omega 3 Fatty acids

All under 

“A,B,C,”

+ inotropes,

transplant, 

MCS, hospice

A

B

C

D

Yancy C W et al. Circulation. 2013;128:e240-e327

ACEI/ARB:
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SOLVD

SAVE
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BTT/DT

TAH
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AVID

MADIT-II
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CRT
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COMPANION

CARE-HF
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RethinQ

Digoxin

DIG

Entresto

PARADIGM-HF



Clinical Class remains the #1 predictor of mortality in 

Heart failure

Hospital

Admission

Annual 

Mortality

Rare <10%

< 1 10-15%

2 – 4              20%

>4 35-50%



MEDICAL THERAPY FOR ADVANCED HEART FAILURE 
CHRONIC HF VERSUS ADVANCED HF

Congest Heart Fail. 2011 Jul-Aug;17(4):160-8. doi: 10.1111/j.1751-7133.2011.00246.x. Epub 2011 Jul 21.

http://www.ncbi.nlm.nih.gov/pubmed/21790965


ACE inhibitor,  ARB or ARNI use is indicated in the 

following HF population;

A. ACC stage C heart failure patients

B. ACC stage B heart failure patients

C. ACC stage A patients with hypertension

D. All of the above



MEDICAL THERAPY FOR ADVANCED HEART FAILURE 
ADVANCED HF AND INTERMACS PROFILES

NYHA

D - IV

D - IV

D - IV

D, Amb.IV

D, Amb.IV

D, Amb.IV

C,D

III, IIIB

Inotrope/MCS/TX

Medical therapy



• 54 year old man referred as outpatient 

with 4 years of HF from DCM. NYHA III-IV, 

3 ADHF admissions in 9 months

• Echo EF 15%, EDD 7.4, Mod MR, Mod 

TR, Mod RV dysfunction

• Cr 1.6, Na 136

• Physical Exam:

Comfortable at rest. BP 100/75, HR 94, JVD 

12, clear lungs, +S3, +S4 , P2, Palpable liver, 

Cool ext. 2+ bilateral edema

• Meds: 

Carvedilol, Lisinopril, Aldactone, Digoxin, Lasix 

6MWD = 265 meters

MEDICAL THERAPY FOR ADVANCED HEART FAILURE
Patient example



MEDICAL THERAPY FOR ADVANCED HEART FAILURE
What clinical hemodynamic profile?

BP 100/75 mm Hg

PP 25 mm Hg

Cool Ext.

JVD 12

S3

2+ Edema
Profile?
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MEDICAL THERAPY FOR ADVANCED HEART FAILURE
What clinical hemodynamic profile?

BP 100/75 mm Hg

PP 25 mm Hg

Cool Ext.

JVD 12

S3

2+ Edema

Assessing hemodynamic profile is inadequate.

Ascertain chronic stable versus advanced HF



MEDICAL THERAPY FOR ADVANCED HEART FAILURE
CHRONIC HF VERSUS ADVANCED HF - ESC GUIDELINES

1. NYHA Class III-IV Symptoms

2. Episodes of volume overload and/or peripheral hypo-perfusion

3. Objective evidence of severe cardiac dysfunction

(EF<30%, Doppler Pseudonormal or Restrictive filling pattern, PCWP>16mmHg or RAP >12 

mmHg)

4. Severely impaired functional capacity

(Inability to exercise, 6MWD<300m, Peak VO2<12-14 ml/kg/min)

5. HF Hospitalizations

(≥1 in past 6 months)

6. Above occurring despite attempts to optimize diuretics, RAAS antagonists, BB, CRT 

or in the setting of intolerance to OMT



MEDICAL THERAPY FOR ADVANCED HEART FAILURE 
DOES THIS PATIENT MEET CRITERIA FOR ADVANCED HF?

• 54 year old man referred as outpatient 

with 4 years of HF from DCM. NYHA III-

IV, 3 ADHF admissions in 9 months

• Echo EF 15%, EDD 7.4, Mod MR, Mod 

TR, Mod RV dysfunction

• Cr 1.6, Na 136

• Physical Exam:

Comfortable at rest. BP 100/75, HR 94, JVD 

12, clear lungs, +S3, +S4 , P2, Palpable 

liver, Cool ext. 2+ bilateral edema

• Meds: 

Carvedilol, Lisinopril, Aldactone, Digoxin, 

Lasix 

6MWD = 265 meters

1 2 3 4 5 6Advanced HF?
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WHAT CONSITITUES CLASSIFICATION OF APATIENT 

INTO COLD AND WET HEMODYNAMIC PROFILE?

A. Hypotension, warm extremities with JVP of 8 cm.

B. Cold extremities, narrow pulse pressure, elevated 
JVP and rales.

C. Normotension, peripheral edema and rales along 
with elevated JVP.

D. Hypertension, rales, lower extremity edema and 
shortness of breath.



MEDICAL THERAPY FOR ADVANCED HEART FAILURE

Overview / concepts

• Recognizing transition to advanced heart failure 
from chronic heart failure. 

• Current status of medical therapy for heart 
failure – medications, effectiveness and 
performance.

• Calibrating medical therapy for stage “C” 
ambulatory and hospitalized patients with heart 
failure.

• When to refer to a disease management 
program.



MEDICAL THERAPY FOR ADVANCED HEART FAILURE
Stage “C” - 2013

Clyde W. Yancy et al. JACC 2013;62:e147-e239



MEDICAL THERAPY FOR ADVANCED HEART FAILURE
Stage “C” - 2017

2017 ACC/AHA/HFSA Focused 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 Society of America, Volume: 136, Issue: 6, Pages: e137-e161, DOI: 

(10.1161/CIR.0000000000000509) 



MEDICAL THERAPY FOR ADVANCED HEART FAILURE

What do we know from CHAMP HF registry?



MEDICAL THERAPY FOR ADVANCED HEART FAILURE

CHAMP HF (2018)

• ACEI/ARB/ARNI 

Target dose = 16.7%

• BB Target dose = 27.5%

• MRA Target dose =76.6%

• Eligible patients 

simultaneously receiving 

any dose of all 3 

medications = <25%

IMPROVE HF (2010)

• ACEI/ARB 

Target dose = 36.1%

• BB Target dose = 20.5%

• MRA Target dose =74.4%

Greene, S.J. et al. J Am Coll Cardiol. 2018;72(4):351-66



MEDICAL THERAPY FOR ADVANCED HEART FAILURE
US Performance in 2018 (CHAMP HF) and comparison to prior registries (IMPROVE HF)

CHAMP HF

• ACEI/ARB/ARNI 

Target dose = 16.7%

• BB Target dose = 27.5%

• MRA Target dose = 76.6%

• Eligible patients 

simultaneously receiving 

any dose of all 3 

medications = <25%

IMPROVE HF

• ACEI/ARB 

Target dose = 36.1%

• BB Target dose = 20.5%

• MRA Target dose =74.4%

Greene, S.J. et al. J Am Coll Cardiol. 2018;72(4):351-66

Factors reported to prevent GDMT in CHAMP HF

• Low BP

• Higher NYHA class

• CKD

• Hospitalization for HF



MEDICAL THERAPY FOR ADVANCED HEART FAILURE

Overview / concepts

• Recognizing transition to advanced heart failure 
from chronic heart failure. 

• Current status of medical therapy for heart 
failure – medications, effectiveness and 
performance.

• Calibrating medical therapy for stage “C” 
ambulatory and hospitalized patients with heart 
failure.

• When to refer to a disease management 
program.



MEDICAL THERAPY FOR ADVANCED HEART FAILURE
Ambulatory Patient

Heart Failure Pathway Writing Committee et al. JACC 

2017;j.jacc.2017.11.025

ACEI/ARB:

CONSENSUS

SOLVD

SAVE

VaL-HeFT
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EMPHASIS-HF

Hydralazine+ISDN

A-HeFT

Sacubitril-Valsartan

PARADIGM-HF

Ivabridine

SHIFT

Evidence
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Ambulatory Patient
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Ambulatory Patient

Heart Failure Pathway Writing Committee et al. JACC 

2017;j.jacc.2017.11.025

ACEI/ARB

Combined mortality

and hospitalization 

reduction 26-40%

BB

Overall mortality

reduction 34%Benefit
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MEDICAL THERAPY FOR ADVANCED HEART FAILURE
Ambulatory Patient

Heart Failure Pathway Writing Committee et al. JACC 

2017;j.jacc.2017.11.025

PARADIGM-HF

20% reduction in

cardiovascular death

or HF hospitalization.

P < 0.0001

A-HeFT

Mortality reduction 43%.

p < 0.01

First HF hospitalization 33%

P<0.001

Benefit
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Ambulatory Patient

Heart Failure Pathway Writing Committee et al. JACC 
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MEDICAL THERAPY FOR ADVANCED HEART FAILURE
Ambulatory Patient

Heart Failure Pathway Writing Committee et al. JACC 

2017;j.jacc.2017.11.025

SHIFT

Reduction in HF admissions

Reduction in HF death

[HR 0.74 (P,0.014)]

RALES

RR in mortality 30% (P<0.001)

Benefit
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Ambulatory Patient

Heart Failure Pathway Writing Committee et al. JACC 

2017;j.jacc.2017.11.025

SHIFT

Reduction in HF admissions

Reduction in HF death

[HR 0.74 (P,0.014)]

RALES

RR in mortality 30% (P<0.001)



MEDICAL THERAPY FOR ADVANCED HEART FAILURE
Back to the hospitalized patient….

Right heart catheterization shows:

BP 95/65/75 mm Hg

RA 10 mm Hg

PA 65/24/35 mm Hg

PCWP 16 mm Hg

CO 3.5 L/min

SVR 1440 dynes/sec

PVR 435 dynes/sec (5.4WU)

• Acute testing was not successful - admitted to 

telemetry on IV Milrinone.

• No absolute contraindications for transplant.

• Develops VT and received ICD shock 3 times.

• Placed on IV Amiodarone, and given volume for 

hypotension.

• The following clinical picture ensues after 2 

days despite maximal medical therapy….

Indicated?
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MEDICAL THERAPY FOR ADVANCED HEART FAILURE
Hospitalized Patient

Yancy C W et al. Circulation. 2013;128:e240-e327
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Hospitalized Patient

Yancy C W et al. Circulation. 2013;128:e240-e327



MEDICAL THERAPY FOR ADVANCED HEART FAILURE
Back to the hospitalized patient….

• Patient on mechanical ventilator

• Vitals: BP 90/55, HR 104, JVD 12, clear lungs, +S3, +S4 , 

Palpable liver, Cool ext. 2+ edema

• Meds: Milrinone @ 0.5 mcg/kg/min, Amiodarone 0.5mg, Lasix 

• Labs: Na+ - 132, Cr – 2.0, Bili – 2.4, Hgb – 10, WBC – 9, 

Platelets -155.

• Hemodynamics: CO -3.8, CI – 1.8, RA – 14, PCW – 18, SVR –

1108, PVR- 3.1



MEDICAL THERAPY FOR ADVANCED HEART FAILURE 
ADVANCED HF AND INTERMACS PROFILES: 

TRANSITION AMONG PROFILES – A COMMON OCCURRENCE

NYHA

D - IV

D - IV

D - IV

D, Amb.IV

D, Amb.IV

D, Amb.IV

C,D

III, IIIB

Inotrope/MCS/TX

Medical therapy



MEDICAL THERAPY FOR ADVANCED HEART FAILURE

Overview / concepts

• Recognizing transition to advanced heart failure 
from chronic heart failure. 

• Current status of medical therapy for heart 
failure – medications, effectiveness and 
performance.

• Calibrating medical therapy for stage “C” 
ambulatory and hospitalized patients with heart 
failure.

• When to refer to a disease management 
program.



The determination of advanced heart failure includes consideration of 

following parameters despite optimal medical therapy except;

A. NYHA Class III-IV Symptoms

B. Objective evidence of severe cardiac dysfunction
(EF<30%, Doppler Pseudonormal or Restrictive filling pattern, 
PCWP>16mmHg or RAP >12 mmHg)

C. Severely impaired functional capacity
(Inability to exercise, 6MWD<300m, Peak VO2<12-14 ml/kg/min)

D. HF Hospitalizations
(≥1 in past 6 months)

E. Ventricular tachyarrhythmia successfully treated with 
antiarrhythmic and defibrillator



MEDICAL THERAPY FOR ADVANCED HEART FAILURE 
DURING CALIBRATED MEDICAL THERAPY…. DECIDING REFERRAL TO HF PROGRAM

Heart Failure Pathway Writing Committee et al. JACC 

2017;j.jacc.2017.11.025

Unsuccessful?

Referral to 

HF specialist
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HF specialist
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