
Optimal Diagnosis and 

Management of Heart Failure

Larry A. Allen, MD, MHS
Medical Director, Advanced Heart Failure 

ACP, February 2017



Presenter Disclosure Information

• I will not discuss off label use or investigational use in my 
presentation.

• I have financial relationships to disclose:

– Employee of: University of Colorado

– Consultant for: J&J/Janssen, Novartis, St. Jude, ZS Pharma

– Stockholder in: None

– Research support from: NIH / NHLBI, PCORI, AHA 

– Honoraria from: None 



Reading/References

http://circ.ahajournals.org/content/128/16/e240.full.pdf+html 

http://www.escardio.org/guidelines-surveys/esc-

guidelines/Pages/acute-chronic-heart-failure.aspx

2017

http://circ.ahajournals.org/content/128/16/e240.full.pdf+html
http://www.escardio.org/guidelines-surveys/esc-guidelines/Pages/acute-chronic-heart-failure.aspx


All Roads Lead to HF
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Epidemiology

Common

 ~6 million Americans have HF (prevalence)

 ~550,000 Americans develop HF annually (incidence)

Costly

 12,000,000 clinic visits

 1,200,000 hospitalizations in the US annually

• Medicare: 7% of primary discharge diagnoses, #1 billing

 Direct medical costs: ~$30 billion

Deadly

 Any mention HF: 281,000 / year

 Primary HF: 57,000 / year

AHA. Heart Disease and Stroke Statistics. Circulation 2016





Jessup. NEJM 2003;348:2007-18.

Diagnosis and Classification
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HFrEF?



“The truth is rarely pure and never simple”

– Oscar Wilde

 Borderline / middle range (HFmrEF): LVEF 41-49%

 Improved (HFiEF): LVEF was <40% now >50%



Distribution of LVEF

Gaasch WH et al. Am J Cardio 2009;104:1413

De Keulenaer GW, Brutsaert DL. Circ 2009;119:3044



Redfield. N Engl J Med 2016;375:1868-77.

HFpEF?

• Exclude other causes

• BNP?

• Echo findings?

• RHC?

Gestalt



2016 ESC Guideline

Testing: Echo + BNP/NTpro + ?

• CBC, CMP

• TSH

• Ferritin

• CXR

• EKG

– Holter?

• 24hr BP

• MRI v cath?



Natriuretic

Peptides 

Two assays:

 BNP
• Normal? (<100)

• Clearance decreased by ARNI (sacubitril)

 NT-proBNP
• N-terminus breakdown product of BNP

• Inactive

• Half life ~120 minutes (BNP 20 minutes)
– ~6 times the BNP

Both increase with age



Specific HF Goals of Rx

1. Correction of the underlying cause of HF
– e.g. revascularization for ischemia

– not possible for many causes (e.g. infarcted tissue)

2. Elimination of precipitating factors
– e.g. infection, anemia, etc

3. Reduction of congestion

4. Improve blood flow
– Modulate neurohormal activation 

– Devices / transplantation



2004 to 2015



• Cardiac rehabilitation for HFrEF

Since 2015…
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• Cardiac rehabilitation for HFrEF

• CardioMEMS PA monitor

• Ivabradine

• Sacubitril/valsartan

• Patiromer

• CRT refinements

• SQ-ICD

• MCS options 

Since 2015…





Regardless of HF Type, Diuresis PRN
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Potency 40 1 20

Usual 24hr dosing 20-480 mg 0.5-10 mg 10-240 mg

Cost $4/mo $4/mo ??



Diuretic Dosing







Web-based interface
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Yancy et al. 2013 ACCF/AHA Heart Failure Guideline. 

http://circ.ahajournals.org/content/128/16/e240.short?rss=1&ssource=mfr





Reverse remodeling Rx for HFrEF:

Indicated for nearly all Stage C

NYHA I

NYHA II

NYHA III

NYHA IV

ßBACEi
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CRT
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Progress?!



ARB+NEPi (ARNI)

Von Leuder CircHF 2013;594



PARADIGM

• LCZ696 200 bid (valsartan + sacubutril) v. 

enalapril 10 bid

• 8441 pts: NYHA II-VI, LVEF <=40%

• Stopped early at 27 months





Outcomes





2016 ACC/AHA Guideline Update

ARNI







ACEI and ARNI HyperK

• Caveat: ~20% did not complete run-in phase, 1.2% 

due to abnormal lab value. 



Hyperkalemia after MRA



RALES
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EPHESUS



EMPHASUS



Real-world concerns?



Real world concerns?

• Real world? 

Juurlink. NEJM 2004;351:543.



AHA/ACC MRA Monitoring



People are worried enough to 

create mixed messaging 













Systolic Heart failure treatment with

the If inhibitor ivabradine Trial
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Median study duration: 22.9 months; maximum: 41.7 months

6558 randomized

3268 to ivabradine 3290 to placebo

to follow-up3264 analysed
1 lost  to  followup

3241 analysed
2 lost to follow-up

7411 screened

Excluded: 27 Excluded: 26

Swedberg K, et al. Lancet. 2010;376(9744):875-885
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2016 ACC/AHA Guideline Update



Relative NNT: 

Improved survival in HFrEF



Challenges



Challenge #1: Failure to Prescribe



Challenge #2: Add-on Therapy



The cumulative burden of success

65



Challenge #3: Big Data v. Data Overload





Challenge #4: HFpEF? 

Gaasch WH et al. Am J Cardio 2009;104:1413

De Keulenaer GW, Brutsaert DL. Circ 2009;119:3044



Guidelines HFpEF: radio silence



ARB: HFrEF v. HFpEF

CHARM Alternative CHARM Preserved

I-PRESERVE

HFrEF HFpEF



MRA for HFpEF: Nope

Aldo-DHF TOPCAT



Biggest HF Trials in 2015…



Biggest HF Trials in 2015…



Biggest HF Trials in 2015…



Challenge #5: Complex patients in 

complex systems



Older Americans and Multimorbidity

J Am Geriatr Soc 2013

=



• 23,435 individuals identified with HF

• Multimorbidity common – addition to HF:

– 2%: no comorbdity

– 76%: 3+ co-occurring conditions

– 52%: 5+ co-occurring conditions

• HFpEF compared to HFrEF :

– 53% v. 47%

– mean 4.5 vs 4.4 comorbidities
J Am Geriatr Soc 2013;61:26–33



Re-Conceptualization

J Am Geriatr Soc 2013



Lanken PN et al. Am J Respir Crit 
Care Med 2008.



Summary: Going Forward

1. Rx for HFrEF is where the data is: 

– do it right! 



ESC 

2016 

Stage C

HFrEF
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Summary: Going Forward

1. Rx for HFrEF is where the data is: 

– do it right! 

2. Future systems of care will need to be:

– patient-centered

– longitudinal

– team-based

– with clinician and patient decision support

3. Expand from Stage C HFrEF to:

– HFpEF

– Stage A prevention

– Stage D end-of life
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Objectives

1. Understand the major goals of  heart failure management, including identification of  

underlying etiology, correction of  any reversible causes, reduction of  congestion, and 

optimization of  cardiac function.

2. Understand that most specific heart failure therapies are indicated for patients with 

reduced ejection fraction (HFrEF); for the approximately 50% of  patients with heart 

failure and relatively preserved ejection fraction (HFpEF), treatment consists largely of  

diuretic titration and management of  comorbidities.

3. Know the major classes of  medications for heart failure, including newly approved 

sacubitril/valsartan and ivabradine.

4. Be familiar with other non-pharmacologic therapies for heart failure, including 

electrical therapies (defibrillatiors and resynchronization), invasive pressure monitoring 

(CardioMEMS), and advanced therapies (transplantation, mechanical support devices, 

and hospice).

5. Recognize the importance of  prevention and list specific prevention goals.


