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Initial and Serial Evaluation of the HF 
Patient - HF Guidelines



Classification of Recommendations and Levels of Evidence



A thorough history and physical examination should be 
obtained/performed in patients presenting with HF to 
identify cardiac and noncardiac disorders or behaviors 
that might cause or accelerate the development or 
progression of HF.

Volume status and vital signs should be assessed at 
each patient encounter. This includes serial assessment 
of weight, as well as estimates of jugular venous 
pressure and the presence of peripheral edema or 
orthopnea.

History and Physical Examination

I IIa IIb III

I IIa IIb III



Physical Assessment - What to Assess? 

 Impact HF Registry (JACC 2005;11:200-205)  



Physical Assessment - What to Assess?

 ADHERE Registry (>100,000 patients)
• Edema – 69%
• Rales – 69%
• Dyspnea at rest – 34%

 OPTIMIZE-HF (~48,000 patients)
• Edema – 62%
• Rales – 63%
• Dyspnea at rest – 44%
• Dyspnea on exertion – 63%

Arch Intern Med. 2008;168(8):847-854

JACC Vol. 50, No. 8, 2007



Bendopnea-New HF Symptom? (Add to Tool Box?)

 Dyspnea when bending forward with symptom onset within 
30 seconds of bending.

 Appears to be related to elevated filling pressure (PCWP, RAP, 
PAP) (C profile = Cold and Wet – Subset IV)

JACC: Heart Failure Vol. 2, No. 1, 2014



Risk Scoring

Validated multivariable risk scores can be useful to 
estimate subsequent risk of mortality in ambulatory 
or hospitalized patients with HF.

I IIa IIb III



Risk Scores to Predict Outcomes in HF
(Add to Toolbox?)

Risk Score Reference (from full-text guideline)/Link 

Seattle Heart Failure Model 
(Mobile App)

http://SeattleHeartFailureModel.org

Heart Failure Survival Score http://handheld.softpedia.com/get/Health/Cal
culator/HFSS-Calc-37354.shtml

Readmission Risk Score for Heart 
Failure
(Mobile App)

http://www.readmissionscore.org/heart_failur
e.php

Meta-Analysis Global Group in 
Chronic Heart Failure (MAGGIC)

http://www.heartfailurerisk.org/

Many other “predictors” available – all have 
limitations and provides estimates only

http://seattleheartfailuremodel.org/
http://handheld.softpedia.com/get/Health/Calculator/HFSS-Calc-37354.shtml
http://www.readmissionscore.org/heart_failure.php
http://www.heartfailurerisk.org/


Diagnostic Tests
Initial laboratory evaluation of patients presenting with 
HF should include complete blood count, urinalysis, 
serum electrolytes (including calcium and magnesium), 
blood urea nitrogen, serum creatinine, glucose, fasting 
lipid profile, liver function tests, and thyroid-stimulating 
hormone. 

Serial monitoring, when indicated, should include serum 
electrolytes and renal function.
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Possible Markers for Congestion
(Follow over time)

 ↓ Sodium levels
 ↓ Hemoglobin (also evaluate anemia!)
 ↓ Hematocrit

• Hemoconcentration a sign of decongestion?
• Limited – anemia, volume shifts, nutritional status

 ↓ Albumin
 ↑ LFT’s
 ↑ Serum creatinine
 ↑ Brain Natriuretic Peptide (or pro-B-type naturetic peptide) 

Circulation. 2010;122:265-272.
J Cardiac Fail 2016;22:680-688



Drug Assessment: Diuretics, RAAS blockers, 
MRA, Beta-Blockers, Digoxin, H&I

 Diuretic response (ask the patient)
 Weight (Diet)
 K+, Mg+, Na+
 Serum Creatinine, blood urea nitrogen
 Digoxin levels (≤ 0.8 ng/mL)
 ECG (heart rate, AV conduction, QTc-interval)
 Blood pressure
 Headache, dizziness
 PHYSICAL ACTIVITY



Ambulatory/Outpatient

In ambulatory patients with dyspnea, measurement of 
BNP or N-terminal pro-B-type natriuretic peptide (NT-
proBNP) is useful to support clinical decision making 
regarding the diagnosis of HF, especially in the setting of 
clinical uncertainty.

Measurement of BNP or NT-proBNP is useful for 
establishing prognosis or disease severity in chronic HF.

I IIa IIb III
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Ambulatory/Outpatient (cont.)

BNP- or NT-proBNP guided HF therapy can be useful to achieve 
optimal dosing of GDMT in select clinically euvolemic patients 
followed in a well-structured HF disease management 
program. (Guide – HF?)

The usefulness of serial measurement of BNP or NT-proBNP to 
reduce hospitalization or mortality in patients with HF is not 
well established. (What is your patient baseline BNP, may be 
helpful?)

Measurement of other clinically available tests such as 
biomarkers of myocardial injury or fibrosis may be considered 
for additive risk stratification in patients with chronic HF.

I IIa IIb III
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Other Clinical Assessments



Clinical Assessment – Cognitive Function

 Increase mortality, morbidity and hospitalizations
 Increase health care costs
 Affects self-care 

• Self Care of Heart Failure Index (http://www.self-
careofheartfailureindex.com/)

 Incidence 25% to 75% (90% in hyponatremic patients)
 Young and old HF patients
 HFrEF and HFpEF
 MMSE, Montreal Cognitive Assessment, Mini-Cog
 Every patient should be assessed?

http://www.self-careofheartfailureindex.com/


Clinical Assessment Tool – Mini-CogTM

http://mini-cog.com/mini-cog-instrument/standardized-mini-cog-instrument/

Int J Geriatr Psychiatry 2000;15(11):1021

http://mini-cog.com/mini-cog-instrument/standardized-mini-cog-instrument/


Clinical Assessment Tool – Montreal Cognitive Assessment

http://www.mocatest.org/



Clinical Assessment Tool – Depression

 Approximatley 21% (9% to 60%) of patients may have 
depression?

 Poor quality of life, limited functional status, increase 
morbidity and mortality.

 HF Guidelines – no guidance 
 There are a number of screening tools – simple assessment 

that may be quickly done in clinic includes:
• PHQ2 and PHQ9 [AHA recommends for CAD pts for 

routine screening (Circulation. 2008;118:1768-1775)]
• Data available in HF patients (mostly inpatient)

Circ Heart Fail. 2015;8:464-472



Clinical Assessment Tool – PHQ-2

http://www.phqscreeners.com/



Implications of Non-adherence in HF

• Rates vary widely, with most rates between 40-60%
• Contributes to hospital admission in approximately   

one-third of HF patients
• Associated with increase in cardiac-related events, 

increase in health care costs, and reduction in QOL

Adherence to HF medications associated with a 35%   
reduction in mortality (HR 0.65, CI 0.57-0.75, p< 0.0001). 

Heart Lung 2009; 38:427-34; Am Heart J 2009; 158:644-52; Nurs
Clin North Am 2008; 43:133-53; J Manag Care Pharm 2014; 
20:741-55; Lancet 2005; 366:2005-11.  Permission to use slide - Z. 
Deyo, Pharm.D. - UNC



Clinical Assessment Tool – Medication 
Adherence 

 Many approaches
• Pill count
• Drug levels
• Refill rates
• Self-report

 Medication Adherence Tools
• Morisky-4 (MMAS-4)
• Adherence Estimator (3 questions -

http://www.adherenceestimator.com/
• Others 

Inov Pharm. 2014;5(3):Article 165.

http://www.adherenceestimator.com/


Clinical Assessment Tool For Worsening HF– The One 
Minute Clinic for Heart Failure (TOM-C HF)

 Simple assessment tool for worsening HF.
 Easily and quickly administered by anyone

• Techs, students
 Clinic or community setting or long term care or 

phone assessment.
 Assessed in community pharmacy setting.
 Can be driven by pharmacy curriculum (i.e. students) 

in any setting.

J Am Pharm Assoc. 2014;54:634-641



Basic Layout 1

 Add Text



 121 self identified HF patients assessed in 10 community 
pharmacy settings



P4 Advanced Community APPE
 A total of 33/83 (40%) students completed 63 patient assessments 

at 16 sites, including 8 independent (N=33) and 8 chain (N=30) 
pharmacies.

 Thirty-five percent of patients (22/63) were candidates for an 
intervention.  

 Patient Perception - “I’ve never sat down and talked to a pharmacist 
like that before.  It’s nice to know someone cares”



Patient Tool



Key Takeaways
 Key Takeaway 1

• Multiple assessments and tools can be utilized to assess HF 
status and risk (Get with the Guidelines - AHA 
http://www.heart.org/HEARTORG/), ACC HF Solutions -
https://www.acc.org/tools-and-practice-support/clinical-
toolkits/heart-failure-practice-solutions

 Key Takeaway 2
• Need to assess beyond worsening HF symptoms to include 

cognitive function, depression, medication adherence.  Simple 
tools are available to assist.

 Key Takeaway 3
• Simple HF assessment can be performed in any setting and by 

any trained personnel.  

http://www.heart.org/HEARTORG/
https://www.acc.org/tools-and-practice-support/clinical-toolkits/heart-failure-practice-solutions


Opening the Heart Failure Toolbox
Aligning Assessment and 

Treatment Options
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Virginia Commonwealth University



What’s New in Chronic Heart Failure?
 2 new classes of FDA-approved medications

• Neprilysin inhibitor: sacubitril/valsartan (Entresto®)
• Funny potassium channel blocker: ivabradine (Corlanor®)

 1 new class that might be useful
• Sodium-glucose co-transporter 2 (SGLT2) inhibitors:

o empagliflozin (Jardiance®)
o canagliflozin (Invokana®)
o Dapagliflozin (Farxiga®)

Hydralazine-
ISDN Ivabradine

Sacubitril-
Valsartan

EMPA-REG



Natriuretic Peptides

 Different types
• Atrial natriuretic peptide – ANP
• Brain natriuretic peptide – BNP
• Secreted in response to atrial/ventricular “stretch”

 Physiologic effects
• Natriuresis
• Vasodilation
• Reduced aldosterone synthesis
• Reduced vascular remodeling
• Reduced sympathetic tone
• Suppression of thirst

Bind to the 
same receptor
• NPR-A

Circulation. 2002;105(20):2328-31. Int J Cardiol. 2016;221:1031-8. 



Natriuretic Peptides

NT-pro-BNP
• Byproduct of BNP 

synthesis
• Physiologically inactive
• t1/2 = 2 hours

Heart 2006;92:843–849 

BNP
• Physiologically active
• Metabolized by neprilysin
• t1/2 = 20 minutes

pro-BNP

NT-pro-BNP BNP



Neprilysin
 Neprilysin catalyzes degradation of multiple vasoactive peptides

• Natriuretic peptides
• Bradykinin
• Adrenomedullin

 1st neprilysin inhibitor: Omipatrilat
• Dual ACEI and neprilysin inhibitor
• Initial efficacy as anti-hypertensive … and some promise in reducing 

death and HF hospitalization (OVERTURE, 2002)
• Increased risk of angioedema compared to enalapril (OCTAVE, 2002) 

in patients with hypertension
o Omipatrilat: 2.17%
o Enalapril: 0.68%
o RR = 3.17 (95% CI 2.52 – 4.12)

Circulation. 2002;106:920-926. Am J Hypertens. 2004 Feb;17(2):103-11.

"It's tough 
being first.”



Neprilysin Inhibition: Sacubitril

 “LCZ696” --> Sacubitril/valsartan®
• Neprilysin inhibitor: Sacubitril
• Angiotensin receptor blocker: Valsartan

Angiotensin 
II

Angiotensin 
I

Angiotensin Converting 
Enzyme (ACE)

ACE 
Inhibitor

Angiotensin 
Receptor

Bradykinin

INACTIVE

 

NeprilysinNeprilysin
Inhibitor

Natriuretic 
Peptides

INACTIVEARB



PARADIGM-HF
Multicenter, randomized, parallel-group, double-blind, active control

Primary Outcome: Death from CV cause + HF hospitalization

• Age > 18 years
• NYHA function class II – IV
• LV ejection fraction < 40%
• BNP > 150 pg/mL
• NTproBNP > 600 pg/mL

• SBP < 100 mmHg
• eGFR < 30 mL/min/1.73m2

• K+ > 5.2 mmol/L
• Prior history of angioedema 

with ACEI

Enalapril “run-in”
N = 10,513

LCZ696 “run-in”
N = 9,419

Randomization
N = 8,442

~2 weeks ~4-6 weeks

Enalapril 
10 mg BID

Sacub/Valsartan
200 mg BID

Sacub/Valsartan
200 mg BID

Enalapril 
10 mg BID

N Engl J Med 2014;371:993-1004.



N Engl J Med 2014;371:993-1004.

PARADIGM-HF
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N Engl J Med 2014;371:993-1004.

Outcome Enalapril LCZ696 P value
Hypotension

• Symptomatic 9.2% 14.0% <0.001

• Symptomatic + SBP <90 
mmHg 1.4% 2.7% <0.001

Serum creatinine 
• ≥2.5 mg/dL 4.5% 3.3% 0.007

Serum potassium 
• ≥5.5 mmol/L 17.3% 16.1% 0.15

Cough 14.3% 11.3% <0.001

Angioedema 0.1% 0.2% 0.31

PARADIGM-HF



So … who benefits?
Demographics

Age 63.8 yrs

Male 22%

Race

• White 66%

• Black 5%

• Asian 18%

Blood pressure 122/73 mmHg

Heart rate 73 bpm

LVEF 30%

NYHA

• I 5%

• II 70%

• III 24%

• IV 1%

Medications

ACEI 78%

ARB 23%

Beta-blocker 93%

Diuretic 80%

Digoxin 30%

Aldosterone 
antagonist 56%

ICD 15%

CRT 7%

N Engl J Med 2014;371:993-1004.

Only 43% with 
prior MI



PARADIGM-HF
Multicenter, randomized, parallel-group, double-blind, active control

Primary Outcome: Death from CV cause + HF hospitalization

• Age > 18 years
• NYHA function class II – IV
• LV ejection fraction < 40%
• BNP > 150 pg/mL
• NTproBNP > 600 pg/mL

• SBP < 100 mmHg
• eGFR < 30 mL/min/1.73m2

• K+ > 5.2 mmol/L
• Prior history of angioedema 

with ACEI

Enalapril “run-in”
N = 10,513

LCZ696 “run-in”
N = 9,419

Randomization
N = 8,442

~2 weeks ~4-6 weeks

Enalapril 
10 mg BID

Sacub/Valsartan
200 mg BID

Sacub/Valsartan
200 mg BID

Enalapril 
10 mg BID

N Engl J Med 2014;371:993-1004.



Sacubitril/Valsartan

 Benefits
• Reduced CV death, HF hospitalizations, and death from 

any cause
• Improvement in HF symptoms
• Less cough, less SCr increases, less hyperkalemia
• No observed effects on angioedema

 Risks
• Increased hypotension 
• Unclear whether run-in phase may have “sanitized” 

tolerability



Neprilysin Inhibition

 Place in therapy:

Circulation. 2016;134:000–000.



Heart Rate and Mortality

JACC 1997; 30:1104-1106
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Ivabradine

 If blocker
• “funny” current (K+)

 Primary site of action
• SA node
• Phase IV of action potential
• Lowers HR w/out affecting BP

 Dosing
• 5 mg BID (initial)
• 7.5 mg BID (target)

 FDA approved
• HFrEF with HR >70 bpm

Lancet 2010; 376: 875–85.



SHIFT
Multicenter, randomized, parallel-group, double-blind, placebo control

Primary Outcome: Death from CV cause + HF hospitalization

• Age > 18 years
• Moderate-to-severe HF for at 

least 4 months duration
• LV ejection fraction ≤ 35%
• Recent HF admission (1 year)

• HR < 70 bpm
• Recent MI (< 2 months)
• Symptomatic hypotension
• AV pacing for > 40% day
• AFib/flutter

Ivabradine 7.5 mg twice daily
(N = 3,268)

Enrollment
N = 6,558

Placebo
(N = 3,264)

Lancet 2010; 376: 875–85.



Lancet 2010; 376: 875–85.
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Lancet 2010; 376: 875–85.
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Lancet 2010; 376: 875–85.

SHIFT

Outcome Placebo Ivabradine P value
Any adverse event 74% 75% 0.303

Serious adverse events 48% 45% 0.025

Heart failure 29% 25% 0.0005

Symptomatic bradycardia 1% 5% <0.0001

Asymptomatic bradycardia 1% 6% <0.0001

Atrial fibrillation 8% 9% 0.012

Phosphenes 1% 3% <0.0001

Blurred vision <1% 1% 0.042



Ivabradine

 Benefits
• Reduced HF hospitalizations and death from HF
• Fewer serious adverse events

 Risks
• Increased bradycardia
• Increased atrial fibrillation
• Increased phosphenes
• Use with strong CYP3A4 inhibitors



If Inhibition

 Place in therapy:

Circulation. 2016;134:000–000.



SGLT2 inhibition

 Sodium-glucose cotransporter-2
• Reabsorbs glucose (w/sodium) in proximal tubule
• Can become overwhelmed at BG >200 mg/dL

 SGLT2 inhibition
• Increased urinary glucose secretion and mild reduction in 

hemoglobin A1c (0.7%)
• Mild diuretic and BP lowering effect (4-6/1-2 mmHg)

Circulation. 2016;134:752-772



EMPA-REG OUTCOME
Multicenter, randomized, parallel-group, double-blind, placebo control

Primary Outcome: CV death + non-fatal MI + non-fatal stroke

• Age > 18 years
• Type 2 diabetes
• Established CV disease
• HgbA1c 7.0-9.0%

• BMI > 45 kg/m2

• eGFR < 30 mL/min/1.73m2

• No recent changes in DM 
medications

Empagliflozin 10 mg daily
(N = 2,345)

Empagliflozin 25 mg daily
(N = 2,342)

Enrollment
N = 7,028

Placebo
(N = 2,333)

N Engl J Med. 2015;373:2117

No changes in DM 
medications for 12 
weeks







EMPA-REG OUTCOMES

Circulation. 2016;134:752-772



Circulation. 2016;134:752-772



SGLT2 use in Heart Failure?

Eur Heart J. 2016;37:1526-1534



SGLT2 inhibition

 Benefits (in patients with T2DM)
• Reduced composite of CV mortality, non-fatal MI, non-fatal 

stroke
• Reduced total mortality
• Reduced HF hospitalization
• Reduced acute kidney injury and renal failure

 Risks
• Increased risk of urinary tract infections (women) and genital 

infections (men/women)
• Potential risk of volume depletion

 Place in therapy?
• No guideline recommendations

Data in patients 
with HF comes from 
underpowered sub-
group analysis



Opening the Heart Failure Toolbox
Aligning Assessment and 

Treatment Options

Lynette Moser, Pharm.D.
Clinical Associate Professor

Eugene Applebaum College of Pharmacy and Health Sciences
Wayne State University



Case #1:

LC is a 52 year old white male with NYHA class II HFrEF who presents 
to clinic complaining of mild fatigue and shortness of breath with 
moderate physical activity. He was last hospitalized 4 months ago 
when he was also diagnosed with atrial fibrillation

PMH:  HF (EF 30%), hyperlipidemia, Atrial fibrillation
Physical Exam: BP 98/66, ventricular rate 84, 82 kg (stable), 1+ pitting 

edema (baseline), JVD 8-9 cm (baseline), no crackles / rales
Labs:  K+ 4.3 mEq/mL, BUN 25 mg/mL, sCr 1.9 mg/mL (stable), est. 

CrCl 50 ml/min, NT-proBNP (1 month ago when stable) – 800 pg/mL
Current medications: furosemide 40mg BID, lisinopril 20mg daily, 

metoprolol XL 200mg daily, apixaban 5 mg bid, and atorvastatin 
40mg daily. 



What further assessment 
should be done for this patient?

NT-ProBNP
Seattle Heart Failure Score
MoCA
Medication Adherence



How would NT-proBNP impact 
therapeutic decision making?

 If increased – 800 pg/ml → 1,500 pg/ml:

Increase diuretic therapy
Add spironolactone
Switch to sacubitril/valsartan
Hospitalize patient



How would NT-proBNP impact 
therapeutic decision making?

 If no significant change in NT-proBNP:

Confirms lack of fluid overload, no changes necessary
Increase diuretic therapy
Add spironolactone
Switch to sacubitril/valsartan

The real question:  Would this decision be any different than if 
you did not have the NT-proBNP level?



Seattle Heart Failure Score
 Information not included in the case:

• Na
• Total Cholesterol
• Hemoglobin
• Lymphocytes
• Uric Acid

 For this patient
• 97.6% anticipated 1 year survival
• 88.6% anticipated 5 year survival

The real question:  Will this score change any of your clinical decision 
making at this clinic visit?



MoCA – Montreal Cognitive Assessment

 Takes approximately 10 minutes to administer 
(per mocatest.org)

 Score 28 points – considered to be “normal”

 Was it worth performing this test?
YES
NO



Medication Adherence
 Prescription refills: 90 day supply

• 4 months ago (when discharged from hospital)
• 1 month ago (after last physician visit)

 Prescription bottles at this visit have the appropriate number of 
pills

 Morisky score: 4
• Does not forget to take medicine
• Does not have problems remembering to take medicine
• Does not stop taking medicine when feels better
• Does not stop taking medicine when feels worse

Do these findings impact your decisions about the treatment plan for 
this patient?

YES
NO



Case #1:

LC is a 52 year old white male with NYHA class II HFrEF who presents 
to clinic complaining of mild fatigue and shortness of breath with 
moderate physical activity. He was last hospitalized 4 months ago 
when he was also diagnosed with atrial fibrillation

PMH:  HF (EF 30%), hyperlipidemia, Atrial fibrillation
Physical Exam: BP 98/66, ventricular rate 84, 82 kg (stable), 1+ pitting 

edema (baseline), JVD 8-9 cm (baseline), no crackles / rales
Labs:  K+ 4.3 mEq/mL, BUN 25 mg/mL, sCr 1.9 mg/mL (stable), est. 

CrCl 50 ml/min, NT-proBNP (1 month ago when stable) – 800 pg/mL
Current medications: furosemide 40mg BID, lisinopril 20mg daily, 

metoprolol XL 200mg daily, apixaban 5 mg bid, and atorvastatin 
40mg daily. 



What Recommendation would you make to 
optimize LC’s therapy?

Keep therapy as is.  No changes are needed at this time.
Discontinue lisinopril and start sacubitril/valsartan
Initiate ivabradine
Start Spironolactone



If you chose not to switch to 
Sacubitril/valsartan, why not?

 “The patient’s blood pressure it so low.”

 Paradigm HF exclusion criteria:  SBP < 100 mmHg at 
screening or SBP < 95 mmHg at randomization.

 Paradigm HF Baseline Characteristics:  Mean SBP 122

NEJM 2014;271:11.
HFSA 2016 Abstract 088.

Paradigm HF Blood Pressure results Sac/Val Enalapril

SAE – Hypotension defining trial endpoint 1.4% 1.61%

Symptomatic Hypotension 14% 9.2% P< 0.001

Hypotension requiring hospitalization 7.5% 12.3% P< 0.001

BP difference at 8 months / Mean BP difference 3.2 mmHg / 2.7 mmHg



If you chose not to switch to 
Sacubitril/valsartan, why not?

 “Patient is currently stable.”

“The purpose of switching patients to 
sacubitril/valsartan is not to improve 
symptoms (although this occurs) but 
instead to maintain clinical remission in 
patients who are destined to develop 
worsening heart failure or die suddenly.” 
Milton Packer.  Angiotensin Neprilysin
Inhibition for Patients With Heart Failure: 
What If Sacubitril/Valsartan Were a 
Treatment For Cancer?  JAMACard Sept. 
2016.



What does Paradigm HF say 
about the stable patient?

 Entry criteria:  NYHA FC II, III, or IV; EF < 40%
• NT-proBNP ≥ 600 pg/ml 
• ≥ 400 pg/ml if hospitalized in last 12 months

 Paradigm HF Demographics –
• NYHA FC II – 71%

 Paradigm HF Primary Outcome
• Death from cardiovascular causes or first hospitalization for 

worsening heart failure:  
o Sac/Val – 21.8%
o Enalapril 26.5% 
o P < 0.001 

NEJM 2014;271:11.



If you chose not to switch to 
Sacubitril/valsartan, why not?

 “It is too expensive.”

 This offer negates all price concerns regarding Entresto.
TRUE
FALSE



Sacubitril/valsartan Coverage:  What does it all 
mean?

 Example prior authorization coverage criteria
• The patient has the diagnosis of chronic heart failure 

(NYHA Class II-IV) and reduced ejection fraction ≤ 40%.
• The patient has no contraindications
• The patient is being treated with a beta blocker or it is 

contraindicated
• The patient has previously tried or has a contraindication 

to an ACE inhibitor
• Cardiologist prescribes or is on consult



What is the cost of sacubitril/valsartan?

 30 day supply:  $480 (Costco.com)
 $10 Co-Pay Card:  http://www.entresto.com/info/savings.jsp
 Novartis Patient Assistance Foundation
 https://www.pharma.us.novartis.com/our-products/patient-

assistance/patient-assistance-foundation-enrollment

 What is your experience?

http://www.entresto.com/info/savings.jsp
https://www.pharma.us.novartis.com/our-products/patient-assistance/patient-assistance-foundation-enrollment


If you chose to add spironolactone instead of 
sacubitril/valsartan, why?

 “MRA’s have proven mortality benefit in HF” 

 Emphasis Trial Primary Outcome
• Death from cardiovascular causes or first hospitalization 

for worsening heart failure:  
o Eplerenone 18.3%
oPlacebo 25.9%
oP < 0.001

 Paradigm HF Primary Outcome
• Death from cardiovascular causes or first hospitalization 

for worsening heart failure:  
o Sac/Val – 21.8%
o Enalapril 26.5% 
oP < 0.001 NEJM 2011;364:11-21

NEJM 2014;271:11.

ARR = 7.6%

ARR = 4.7%



If you chose to add spironolactone instead of 
sacubitril/valsartan, why?

 “MRA’s have a safer blood pressure profile.”

 Emphasis HF exclusion criteria:  symptomatic hypotension or 
SBP < 85 mmHg.

 Emphasis HF Baseline Characteristics:  Mean SBP 124
 Means change in BP:  

• Eplerenone – 2.5 mmHg
• Placebo – 0.3 mmHg
• P = 0.001

NEJM 2011;364:11-21



Should MRA’s and Sacubitril/Valsartan 
be used in combination?

Patients experiencing the primary endpoint according to 
background therapy in Paradigm HF Study

Circ Heart Fail 2016;9(9);DOI:  10.1161/CIRCHEARTFAILURE.116.003212

MRA Enalapril Sac/Val HR (95% CI) Interaction P 
value

No
N= 3,728

27.2% 20.8% 0.74 
(0.65-0.84)

0.104

Yes
N=4,671 

26.0% 22.7% 0.85
(0.76-0.96)



If you chose not to add ivabradine, Why not?

 “The patient has atrial fibrillation.”

 Atrial fibrillation in BEAUTIFUL and SHIFT trials
• Atrial fibrillation patients excluded
• Incidence of Atrial fibrillation

o Ivabradine – 501/5,940 = 8%
oPlacebo – 400/5,957 = 7%
oP < 0.001

Eur Heart J 2013;34:2263-2270.



If you chose to add ivabradine, why?

 “Because the beta blocker is maxed and the HR = 84”

 Ivabradine for rate control in Atrial fibrillation??
• “Funny” current found in AV node
• Preliminary trial:

Ivabradine
N=21

Placebo
N=11

Baseline VR 87 bpm 84 bpm

VR at 1 month 79 bpm 83 bpm

P (1 month 
compared to 
baseline)

< 0.05 NS

Int J Card 2016:224:252-255.



What do the experts say?



Case #2:
RA is a 63 year old black female with NYHA class III HFrEF who presents 

to clinic complaining of mild fatigue and shortness of breath when 
completing activities of daily living. She was last hospitalized 2 
weeks ago because she was short of breath at rest.

PMH:  HF (EF 25%), CAD with MI 5 years ago, Type 2 DM, 
hyperlipidemia

Physical Exam: BP 150/94, HR 92, 78 kg (2 kg increase since 
discharge),2+ pitting edema, crackles and rales in lower half of 
lungs

Labs:  K+ 3.6mEq/mL, BUN 25 mg/mL, sCr 1.1 mg/mL, eGFR 50ml/min, 
fasting BG 140 mg/dl

Current medications: furosemide 40mg BID, lisinopril 20mg daily, 
carvedilol 12.5 mg bid, hydralazine 50mg TID, isosorbide dinitrate
20mg TID,  glipizide XL 10mg daily, and atorvastatin 40mg daily. 



Risk for Readmission

 Readmission Risk Score:  
http://www.readmissionscore.org/heart_failure.php

 Is this the whole story for this patient?

http://www.readmissionscore.org/heart_failure.php


What is the best method to prevent 
readmission in this patient? 

Optimize diuretic therapy
Discontinue lisinopril and start sacubitril/valsartan
Increase Carvedilol
Initiate empagliflozin to 10 mg daily



If you chose to “Optimize Diuretic Therapy”, 
what is the evidence?



Evidence-Based Diuretic Therapy

 Dosing of loop diuretics in chronic heart failure:  it’s time for 
evidence.  Eur J Heart Fail 2016;Aug. 5.  doi: 10.1002/ejhf.619.

 Age + BUN = Lasix dose:  Samuel Shem, Laws of the House of 
God.  The House of God 1979:  ISBN 0-440-13368-8

 HFSA Guidelines
• Diuretic therapy is recommended to restore and maintain 

normal volume status in patients with clinical evidence of 
fluid overload.

• Loop diuretics rather than thiazide-type diuretics are 
typically necessary to restore normal volume status in 
patients with HF.

hfsa.org



Best Practice Diuretic Therapy

 Doing the best we can with what we have:
• Use lowest dose to achieve optimal fluid status
• May use loop diuretics in combination with metolazone
• Patient self-monitoring and self-titration may be helpful



If you chose to add Sacubitril/Valsartan, how can 
we extrapolate the evidence for this patient?
 From Paradigm HF Trial

• 5% of patients were Black
• 7% from North America

 From Package Insert:  
Percent of patients experiencing angioedema

NEJM 2014;271:11.

Sac/Val Enalapril

Overall 0.5% 0.2%

Black 2.4% 0.5%



If you chose to increase carvedilol, will it 
provide the desired outcome?

 Desired outcome:  Decrease readmission in a patient with 
a 2 kg weight gain accompanied by crackles and rales.

 HFSA Guideline recommendations:
• Beta blockers should not be initiated in patients with 

acute decompensated heart failure with persistent 
symptoms and congestion.

 Medicare Database: Beta-blocker neither increased or 
decreased 30 day readmission

 Is this the most important outcome?  Will increasing the beta 
blocker dose decrease mortality, improve symptoms over 
time, improve blood pressure?

HFSA.org
Am J Med 2015;128:715-21



If you chose to initiate empagliflozin…

 Empagliflozin increases urine output by 107-450 mL/day
• Is this a dose dependent effect?

 Empa-Reg Outcome Trial – Heart Failure patients (706/7020)

Eur Heart J 2016 1526–34.
Trends in Cardiovascular Medicine 2016
http://dx.doi.org/10.1016/j.tcm.2016.07.008

Outcome Placebo 
(n=244)

Empagliflozin
(n=462)

HR 
(95% CI)

Heart failure hospitalization or CV death 49 (20%) 75 (16.2%) 0.72 
(0.50-1.04)

Hospitalization for heart failure 30 (12.3%) 48 (10.4%) 0.75 
(0.48-1.19)

http://dx.doi.org/10.1016/j.tcm.2016.07.008


What do the experts say?



What other questions should we be asking?
What topics should we prioritize for next year’s 

MCM Symposium?

What should the blood pressure goal be for this patient and 
why?
How should the role of the hydralazine / isosorbide dinitrate
combination evolve with the new therapies?
What impact do blood pressure and/or individual agents have 
on cognitive function in elderly patients?
What is the relationship between the role of digoxin and 
ivabradine



Which of the following assessments provide a 
role for student engagement in the care of a 

heart failure patient?
Bendopnea
Cognitive Function (MoCA, Mini-Cog, MMSE)
Clinical Assessment Tool for Worsening Heart Failure – The 
One Minute Clinic for Heart Failure (TOM-C HF)
Medication Adherence



Key Takeaways

 Key Takeaway #1
• Patient assessments can be enhanced by pharmacist 

participation and adherence, cognitive function, and an 
understanding of patient symptoms should be included.

 Key Takeaway #2
• Designing appropriate heart failure regimens for patients 

should include an understanding of their heart failure status 
and a thorough understanding of the benefits and risks of the 
medications involved.

 Key Takeaway #3
• Pharmacy student participation in the process of patient 

assessment can enhance the pharmacists ability to participate 
in the care of heart failure patients.
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