
Heart Failure in Post-Acute Care Patients: 
A Practical Approach

Nicole Orr, MD, FACC
President, Post-Acute Cardiology Care

Assistant Professor of Medicine,
Division of Cardiology 
Tufts Medical Center



Objectives

• Overview of heart failure in PAC patients

• Discuss the differential and assessment of dyspnea among patients in post 
acute or long-term care. 

• Highlight select recent relevant updates to the management of HFrEF and 
HFpEF as they relate to patients in PAC

• Introduce practical strategies for treating medically complex heart failure 
patients



PACC - Background

• Independent cardiac consulting practice for SNFs 
with expressed focus on improving care for high risk 
cardiac patients and developing CHF programs

• Source of referrals:  MDs, APRNs, rehabilitation 
staff, unit supervisors, DON, admissions, discharging 
hospitalists, hospital case management/social work

• Weekly bedside medical rounds
• Program development, In-servicing staff 
• Facility Level and Corporate consultation, Hospital 

SNF network

LLC



Defining of Heart Failure

A clinical syndrome that results from any structural or functional impairment of 
ventricular filling or ejection of blood

Jesus M, Brozena SA. New Engl J Med. 2003; 348:2007-2018
2013 ACCF/AHA Guideline for the Management of Heart Failure. Yancy CW, et al. Circulation. 2013;128:e240 e327.



Latest of Many……



• 60 YO male with long-standing HF
• 3 weeks of worsening SOB

• BP 95/40

• 80 yo female with long-standing hypertension
• 1 hours of sudden onset of SOB

• BP 185/120

HF - A Clinical Syndrome of Insufficient Cardiac Output



Increasing Prevalence of HF with Aging

Heart Disease and Stroke Statistics—2018 Update: A Report From the American Heart Association, Volume: 137, Issue: 12,
Pages: e67-e492, DOI: (10.1161/CIR.0000000000000558) 



Heart Failure and Aging  

Older patients show a particular propensity for developing HF with preserved LV systolic function (HFNEF)  and the 
proportion with HFNEF increases with advancing age.  



Orr,  Forman, DeMatteis, Gambassi. Current Geriatrics Report 2015



Variable Rate of Discharge to SNFs Among US Hospitals;  Higher 
Rates Not Associated with Lower Readmission

CMS: Medicare Hospital Quality Chart Book, 2010



Discharge to a Skilled Nursing Facility and Subsequent Clinical Outcomes 
Among Older Patients Hospitalized for Heart Failure

Allen, et al, Circ Heart Fail. 2011

30-day mortality 14.4% vs. 4.1%; 
1-year mortality 53.5% vs.  29.1%, 

30- day rehospitalization: 27% vs. 23.5%, P<0.0001



Heart Failure in Post-Acute Care  - Management Framework

GOALS:
• Improve or maintain medical stability
• Optimize function
• Prepare for community D/C if possible
• Prevent hospital readmission  

Diagnosis often made pre-SNF admission
• Extensive diagnostic work up not necessary



Patient-Centered Heart Failure Care

Consider the type of SNF HF patient and their goals of care

Jurgens et al, Circ Heart Fail. 2015;8:655–687

“Uncertain Prognosis Group”

“Long Term Care Residents”

“Rehabilitation  Group”



Recognizing  Heart Failure Symptoms in the Elderly

Anorexia: polypharmacy, depression, palatability, dietary,  restrictions 

Dyspnea: chronic pulm disease, PNA, pulmonary HTN, changes in vascular tone, 
lung capacity, HTN

Edema: venous tone, decreased skin turgor, prolonged sedentary states, 
idiopathic, medications, renal or hepatic disease

Fatigue: depression, frailty, aging, reduction in activities to avoid symptoms, 
anemia, hypothyroidism

Exercise intolerance: chronotropic incompetence, PVD, deconditioning

Altered mental status: psychosocial stressors, medications, infections

▪ Fatigue
▪ Exercise intolerance
▪ Dyspnea
▪ Nocturnal cough
▪ Altered mental 

status/worsening cognition
▪ Lethargy
▪ Restlessness
▪ Worsening appetite
▪ Edema 

ESC 2016: “Signs and symptoms of HF are often non-specific and do not discriminate well between HF 
and other clinical conditions”

Ponikowski P, et al. Eur J Heart Fail. 2016;18:891-975.



HF Evaluation - Evidence of Volume Overload

Bendopnea
Weight Gain



Management  Overview

1. Reduce Congestion
2. WHY?

3. Obtain/Determine LVEF

4. Patient-centered GDMT

YES!

Post-Acute Cardiology Care experience 2014-present

NO!

1. Is the patient stable?
2. Cardinal signs of heart failure?

➢ Improve exertional tolerance/function
➢ Return to desired place of dwelling

➢ Avoid hospital admission 

➢ Prolong survival

@copyright PACC

• History of HF
• WHAT’S HAPPENING IN REHAB?

• Risk factors for HF (HFpEF Score)?

• Comorbidities?
• Treatment strategy aligned with GOC



Evaluation - Criteria for Hospitalization (if not DNH)

HEMODYNAMICALLY UNSTABLE

• Tachycardia, >120 bpm
• Hypotension, SBP<80mmHg
• Tachypnea/hypoxia
• Cardiogenic shock
• Altered mentation

MANAGEMENT FAILURE

• Persistent dyspnea
• Edema or weight gain
• Worsening CKD



Reduce Congestion

• Initial IV dose = 2.5 x or more maintenance
e.g., 40 mg oral Furosemide = IV bolus of 40-100 mg

• Urine output should be 3-5 liters per day

• Double daily dose 
• Triple daily dose
• BID dosing
• Switch to an alternative loop diuretic
• *Furosemide –variable bioavailability
• Add potentiating diuretic 
• Reduce exogenous sodium
• Address symptoms according to GOC

Conversion: 
Furosemide 40mg = Furosemide 20mg IV 

= Torsemide 20mg 
= Bumetanide 1 mg

Distal tubule: 
Metolazone 2.5-5 mg daily                                                                            
Chlorothiazide 500-1000 mg daily                                                                      
Hydrochlorothiazide 25-50 mg daily

Helpful Diuretic References

If not responding:



Know the Risk Factors for Readmission

* Increased mortality risk

Chronic Kidney 
Disease/ Worsening 

Renal Function* Hypotension*

Diabetes

COPD Persistent NYHA 
III/IV  Symptoms

Polypharmacy
(≥7 Medications)

Multiple Prior 
Admissions

Multiple 
Co-morbidities



Krumholz NEJM 2013  
Post-Hospital Syndrome — An Acquired, Transient Condition of Generalized Risk

Readmission Diagnosis Often Differs 
from Index Admission Diagnosis



General Management Algorithm

1. Reduce Congestion 

2. CAUSE OF DECOMPENSATION
3. Obtain/Determine LVEF 

4. Patient-centered GDMT for HFrEF 

• History of HF
• WHAT’S HAPPENING IN REHAB?

• Risk factors for HF (HFpEF Score)?

• Comorbidities?
• Treatment strategy aligned with GOC

YES!

Post-Acute Cardiology Care experience 2014-present

NO!

1. Is the patient stable?
2. Cardinal signs of heart failure?

➢ Improve exertional tolerance/function

➢ Return to desired place of dwelling

➢ Avoid hospital admission 

➢ Prolong survival

1. Is the patient stable?
2. Cardinal signs of heart failure?

@copyright PACC



Discern the Cause of Decompensation -
New Admissions and Decompensation

• Infection
• Addition or increase of negative 

inotropes (beta blockade/CCB)
• Ischemia
• Thyroid dysfunction
• Anemia

• Noncompliance
• Inadequate pre-treatment

*before/during hospital admission
• Hypertension
• Iatrogenic volume overload
• NSAIDS
• Arrythmia



General Management Algorithm

1. Reduce Congestion 

2. WHY? 
3. Obtain/Determine LVEF 

4. Patient-centered GDMT for HFrEF 

• History of HF
• WHAT’S HAPPENING IN REHAB?

• Risk factors for HF (HFpEF Score)?

• Comorbidities?
• Treatment strategy aligned with GOC

YES!

Post-Acute Cardiology Care experience 2014-present

NO!

1. Is the patient stable?
2. Cardinal signs of heart failure?

➢ Improve exertional tolerance/function

➢ Return to desired place of dwelling

➢ Avoid hospital admission 
➢ Prolong survival

1. Is the patient stable?
2. Cardinal signs of heart failure?

@copyright PACC



Match SNF Based Pharmacologic Therapy to HF Phenotype

• When appropriate, patients should be treated with guideline directed 
medical therapies, if tolerated and aligned with GOC

• Focused updates include Class I indications for newer agents 
(ARNIs and SGLT2 inhibitors) 

• Know the indications, pharmacology, and side effects on these newer agents 
as they apply to the geriatric patient admitted post initiation of SNF level care



Match SNF Based Pharmacologic Therapy to HF Phenotype





Sacubitril/valsartan

1. Levin ER et al. N Engl J Med. 1998;339(5):321-328; 2. Nathisuwan S, Talbert RL. Pharmacotherapy. 2002;22(1):27-42; 3. Schrier RW, Abraham WT. 
N Engl J Med. 2009;341(8):577-585; 4. Langenickel TH, Dole WP. Drug Discov Today: Ther Strateg. 2012;9(4):e131-139.

Sacubitril/Valsartan  

Neprilysin inhibition
with sacubitril

RAAS suppression with 
valsartan

Increases effects of endogenous 
compensatory peptides

↑Vasodilation

↑  Natriuretic and diuretic effects

↓Proliferation
↓Hypertrophy

↓  SNS outflow/sympathetic tone

↓  Aldosterone secretion

↓  Detrimental effects of vascular remodelling

Suppresses RAAS-mediated effects

↓  Vasoconstriction 

↓  Sodium and water retention

↓  Ventricular hypertrophy/remodeling

↓  Aldosterone secretion

↓  Cardiac fibrosis

↓  Sympathetic tone

↓  Systemic vascular resistance

Combination of a neprilysin inhibitor and an angiotensin II receptor blocker



PARADIGM-HF: CV Death or HF Hospitalization

McMurray JJ et al. N Engl J Med. 2014;371:993 1004.



PARADIGM-HF: Effect According to Age

The rate of each outcome was lower in those treated with sacubitril/valsartan compared with enalapril

Jhund PS, et al. Eur Heart J. 2015;36(38):2576–2584. 

Results: Clinical Outcomes
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PARADIGM-HF: Effect on QOL According to Age

The benefit of sacubitril/valsartan over enalapril in preventing worsening of KCCQ was consistent across the age groups (p for interaction=0.90)

The Kansas City Cardiomyopathy Questionnaire Scores

Proportion with a greater than 5 point fall in KCCQ score at 8 months by randomized treatment and age

enalapril Sac/val

Pe
rc

en
ta

ge
 w

ith
 a

 g
re

at
er

 th
an

 5
 

po
in

t
fa

ll 
in

 K
CC

Q
 a

t8
 m

on
th

s
40

<55

30

20

10

0
55-64

Age (years)
65-74 ≥75

Jhund PS, et al. Eur Heart J. 2015;36(38):2576–2584. 



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

JACC 2021 Feb, 77 (6) 772–810



PIONEER-HF: Sacubitril-Valsartan Initiated 
in Hospitalized HF Patients

Velasquez E et al. N Engl J Med. 2019



SGLT2 Inhibitors: Mechanism of Action -
Facilitates Renal Excretion of Glucose



DAPA - HF Study 

McMurray JJ, et al.  N Engl J Med. 2019;381:1995-2008.



SGLT2 Inhibitors - Effect on Quality of Life

Kosiborod MN, et al. Circulation. 2020;141:90-99.



Practical Tips for the Management of SNF 
HFrEF Patients Post Hospitalization 

➢ Sacubitril/Valsartan and SGLT2 Inhibitors will be seen more frequently
** Diuretic properties, check volume status with hemodynamic alterations 

➢ Diuretic requirements may decrease with positive remodeling

➢ ARBs – less vasodilatory, so may consider in setting of hypotension 

➢ Carvedilol - more vasoactive, start if patient hypertensive. 

➢ Furosemide – variable bioavailability,  consider other loop agents:  torsemide bumetanide

➢ Monitor magnesium

➢ Don’t start BB while patient is still volume overloaded

➢ Once euvolemic, resume or titrate GDMT according to patient preferences



What to Do with Chronic Maintenance Therapy in ADHF

➢ Continue ACE/ARB unless hypotensive, AKI, hyperkalemic
➢ Beta-blockers:
➢ Mild HF - Continue
➢ Moderate HF - Drop 50%
➢ Severe HF (shock, inotrope needed) - Hold before transfer

➢ Don’t start BB while patient is still volume overloaded
➢Avoid non-dihydropyridine CCB in HFrEF
➢ Once euvolemic, resume or titrate GDMT according to patient preferences



HFpEF - Evolving Understanding of the Pathophysiology

Hypertension

Concentric LVH
Fibrosis

Diastolic Dysfunction



Co-Morbidities - Mimics or Makers

Chronic Lung Disease
Diabetes

Age
Obesity

HTN
Renal dysfunction

Dyslipidemia
Anemia



HFpEF - NOT Just the Left Ventricle

Chronotropic Incompetence

Borlaug, Circ 2006,  Brubaker, Circ 2011; Borlaug et al, JACC, 2010,

Impaired Peripheral Vascular Vasodilatory Reserve

Vasodilatation at matched low-level exercise
Decreased Systolic Reserve 

PA pressure > 40 mmHg
RV Enlargement and Dysfunction 

Pulmonary Hypertension



HFpEF - NOT Just the Left Ventricle

Chronotropic Incompetence

Borlaug, Circ 2006,  Brubaker, Circ 2011; Borlaug et al, JACC, 2010,

Impaired Peripheral Vascular Vasodilatory Reserve

Vasodilatation at matched low-level exercise
Decreased Systolic Reserve 

PA pressure > 40 mmHg
RV Enlargement and Dysfunction 

Pulmonary Hypertension



HFpEF – Elevations in PCWP During Exercise

Borlaug et al, Circ Hear Fail 2010; Anderson et al, Hrt Fail Clin 2014



Mechanisms of Dyspnea in HFpEF – Not Just Volume Overload*

• Chronotropic incompetence
• Impaired vasodilation
• Increased left-sided filling pressures from 

either venoconstriction or diastolic 
dysfunction,

• Peripheral muscular changes
• Endothelial dysfunction



Normal NT-proBNP Does NOT Exclude HFpEF

Obokata, Borlaug Circulation. 2017

30% of HFPEF patients have 
Normal BNP Levels



HFpEF Management - #1 Diuretics Work 

Adamson, Circ Heart Fail. 2014



HFpEF Management - #2 Neurohormonal Antagonists 
Don’t Really Work Well

Borlaug & Redfield Circulation. 2011



Negative Trials in HFpEF

Pfeffer Circulation 2014 



PARAGON – HF - Sacubitril/Valsartan Was Not Effective in HFpEF



Copyrights apply

Initiating Sacubitril-Valsartan in Adults 
with HF with Preserved Ejection Fraction*



EMPEROR-Preserved - Study Design

Anker S, Butler J, et al. Eur J Heart Fail. 2019;21:2179-87.



Primary Endpoint - Composite of Cardiovascular 
Death or Heart Failure Hospitalization 

Anker S, Butler J, et al. N Engl J Med. 2021;385:1451-61.
Copyrights apply



Primary Endpoint: Effects in Subgroups (1 of 2)

Anker S, Butler J, et al. N Engl J Med. 2021;385:1451-61.
Copyrights apply



SGLT2 Inhibitors in Acute HF - EMPULSE

Voors AA, et al. Presented at AHA Scientific Sessions 2021.
Copyrights apply

Empluse - Key Inclusion Criteria Primary Endpoint



SGLT2 Inhibitors in Acute HF - EMPULSE

Voors AA, et al. Presented at AHA Scientific Sessions 2021.
Copyrights apply

CI, confidence interval; KCCQ-TSS, Kansas City Cardiomyopathy Questionnaire total symptom score.

Secondary Endpoint: Change in KCCQ-TSS at Day 90



Patricia Palau et al. J Am Coll Cardiol 2021; 78:2042-2056.

Effect of β-Blocker Withdrawal on Functional Capacity
in Heart Failure and Preserved Ejection Fraction



• NSAIDs and COX-2 inhibitors
• Nondihydropyridine CCBs (avoid only for systolic heart failure)
• –Diltiazem
• –Verapamil
• Pioglitazone, rosiglitazone-Frequently exacerbates edema
• Cilostazol (Pletal) – decrease survival in Class II-IV CHF
• Dronedarone (Multaq) – risk of death doubles with decompensated CHF or 

Class IV CHF

DRUGS TO AVOID IN CHF



• No mortality benefit, may increase mortality in long term use, now need to really recondiser 
use in the setting of newer therapies. 

Diuretics: 

• Monitor for volume depletion and electrolyte disturbances,  Hypotension can occur within 
hours, hyperkalemia within a few days

ACE/ARB/ARNI 

• Not indicated for HFpEF patients
• Monitor for fatigue, diminished exercise tolerance,  bradycardia or increased dyspnea.    Check 

an EKG orthostatics and consider dose adjusting

Beta Blockers: 

A Few Pearls



PROGRAMATIC CONSIDERATIONS – The 7 M’s

Monitoring 
WEIGHTS
Labs
Meals
Healthy, low sodium options
Medications
HFrEF – thoughtful use of diuretics BB, 
ACE/ARB, MRA, hydralaizine/nitrates
HFpEF – thoughtful use of diuretics, 
SGLT2, ARNI antihypertensives

Multiple Co-Morbidities
Optimize pulmonary and renal disease management
Movement
Daily activity, not just for CV benefits, but provides 
clinical insight
Mentoring
Engage the patient/caregiver in the proves, if 
community discharge, make weights interactive, tell 
them what their medications are for
Motivations
What does patient want, what are goals of care



Non-Congested Symptomatic HFpEF Patients - Practical Tips

• SNF setting may be ideal for initiation of MRA
- Ease of monitoring/laboratory evaluation

• Chronotropic Incompetence
- Indication/Dosing of Beta Blockers

• Peripheral Vasculature Dysfunction
- Exercise

• Set-up for Success!
- Dietary  and exercise education          
- Collaboration with HF Clinic/Community Cardiologist



Review Article

Skilled Nursing Facility Care for Patients 
With Heart Failure: Can We Make It “Heart Failure Ready?”

Nicole M.Orr  MD,  Rebecca  Boxer MD, MS,  Mary  Dolansky RN, PhD,  Larry Allen MD, MHS,  Daniel E. Forman 
MD

http://www.sciencedirect.com.ezproxy.library.tufts.edu/science/article/pii/S1071916416311733?via=ihub#!
http://www.sciencedirect.com.ezproxy.library.tufts.edu/science/article/pii/S1071916416311733?via=ihub#!


Nicole M. Orr, Leah Nazarian, In-House Cardiology Consultation Reduces Readmission Rates and Costs for Patients in Skilled Nursing Facilities: 2 Years’ Experience in the Heart Failure Bundle Payment Care 
Improvement Initiative, Abstract #408

Impact of Specialty Oversite During Transitions to Post-Acute Care

• 2 years in Model 2 Bundle BPCI
• Cardiologist led HF program vs other programs 
• Transitional care components included obtaining cardiac relevant hospital documentation
• Communication between cardiologist and community and SNF providers
• *Consistent focus on clinical rounds to geriatric conditions, co-morbidities and functional status 
• Verbal handoff upon community D/C for  high risk patients 



In-House Cardiology Consultation Reduces Readmission Rates and Costs: 
Experience in Heart Failure Bundle Payments for Care Improvement Initiative

Nicole M. Orr, Leah Nazarian, In-House Cardiology Consultation Reduces Readmission Rates and Costs for Patients in Skilled Nursing Facilities: 2 Years’ Experience in the Heart Failure Bundle Payment Care 
Improvement Initiative, Abstract #408



Impact of Specialty Oversite During PAC Stay 

48.80%

27.30%

44.80%

0.00%

12.50%

25.00%

37.50%

50.00%

62.50%

Skilled Nursing Facilities with a Non-
Cardiologist Based Heart Failure Program

St. Joseph's Center All Other Skilled Nursing Facilities

p 0.026 p 0.052

Percent of Patients with a 90-Day Readmission

Nicole M. Orr, Leah Nazarian, In-House Cardiology Consultation Reduces Readmission Rates and Costs for Patients in Skilled Nursing Facilities: 2 Years’ Experience in the Heart Failure Bundle Payment Care 
Improvement Initiative, Abstract #408



norr@postacutecardiologycare.com
norr@tuftsmedicalcenter.org

www.postacutecardiologycare.com

THANK YOU



CASE

• 71 yo female with HFpEF, COPD, AFIB, SSS s/p PPM, obesity hypoventilation syndrome, 
s/p 6 day inpatient stay for dyspnea.  

• Hospital course: Slight suggestion of CHF by lab and radiographic data.  Developed AKI 
after 2 doses IV furosemide 40 mg.  Diuretics held, discharged on 40 mg oral 
furosemide daily to SNF level care for restorative rehab

• Medications: Furosemide 40 mg daily, Carvedilol 6.25 mg BID, aspirin 81 mg, Coumadin 
2.5 mg, pravastatin 20 mg

• Had been started on CHF protocol
• CC – CHF/SOB
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