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I may be discussing off label drugs during the presentationFocus on concept of collaboration between clinicians and basic science researchersWe need each other and can learn from each otherI”ll give you some examples of how clinical guidelines influenced some of our translational research and how our research may eventually influencing clinical trial developmentAlong the way I’m going to point out some obvious GAPS in HF care and areas in need of much greater research
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• 50 yr old F
• Followed by you for 3 months with HFrEF and wants to 

know “is she appropriate for one of those new fancy 
drugs”?

• PMHx
– HTN, dyslipidemia

• Meds prior to HF diagnosis
– amlodipine 5 mg od, rosuvastatin 10 mg od

• Initial HF Presentation
– 2 presentations to ER with “respiratory tract infection”
‒ 3 pillow orthopnea and moderate HF symptoms
‒ Review of systems: unremarkable
‒ BP 120/80, HR 90, volume overloaded (JVP, crackles, 

peripheral edema)…admitted to hospital

Mrs “rEF”



• Investigations in hospital
– ECG: sinus rhythm, QRS 116 ms, no Q waves
– CXR: cardiomegaly 
– Echo: LVEF 25-30%, LVIDd 62 mm, moderate functional MR
– MIBI scan: normal perfusion
– Na 136, K 4.1, Creat 100, CBC normal

• Discharged home on
– furosemide 40 mg/d 
– ramipril 2.5 mg bid
– amlodipine and rosuvastatin continued

• Improved – fluctuates NYHA class II-III symptoms, no 
orthopnea

• Now what?

Mrs. “rEF”



What is an appropriate next step in her medical 
therapy?

A. Carvedilol 3.125 mg bid; stop amlodipine
B. Digoxin .125 mg od
C. Spironolactone 12.5 mg po od
D. Add ivabradine 5 mg bid
E. Substitute ramipril for sacubitril-valsartan 50 mg bid

Question 1
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Step 1
Triple Therapy for HFrEF

STEP 1



Step 1
Triple Therapy for HFrEF

ACE INHIBITOR 
+

B-BLOCKER
(max tolerated dose)

STEP 1

MRA 
(max tolerated dose)



• Feels generally well
– No hospitalizations
– More stamina, but still fatigues with ordinary activities; 

NYHA II
– Describes satisfactory quality of life
– Meds: 

1. ramipril 5 mg bid 
2. carvedilol 12.5mg bid
3. spironolactone 12.5 bid

– BP 114/72, HR 72, euvolemic
– CBC normal, creat 104, K 4.3

Mrs. “rEF”  4 months later after
Triple Therapy Uptitration

Triple 
Therapy



What is your next move?

A. Add ivabradine 5 mg bid
B. Substitute ramipril for sacubitril-valsartan 50 mg bid
C. Nothing; this patient feels well, is tolerating meds

Question 2



What is your next move?

A. Add ivabradine 5 mg bid
B. Substitute ramipril for sacubitril-valsartan 50 mg bid
C. Nothing; this patient feels well, is tolerating meds

Question 2



Lower risk….but not low risk

Pocock et al, Eur Heart J 2012

Mortality with NYHA II Symptoms

www.heartfailurerisk.org

Presenter
Presentation Notes
The MAGGIC meta-analysis includes individual data on 39 372 patients with HF, both reduced and preserved left-ventricular ejection fraction (EF), from 30 cohort studies, six of which were clinical trials. 40.2% of patients died during a median follow-up of 2.5 years. Using multivariable piecewise Poisson regression methods with stepwise variable selection, a final model included 13 highly significant independent predictors of mortality in the following order of predictive strength: age, lower EF, NYHA class, serum creatinine, diabetes, not prescribed beta-blocker, lower systolic BP, lower body mass, time since diagnosis, current smoker, chronic obstructive pulmonary disease, male gender, and not prescribed ACE-inhibitor or angiotensin-receptor blockers. In preserved EF, age was more predictive and systolic BP was less predictive of mortality than in reduced EF. Conversion into an easy-to-use integer risk score identified a very marked gradient in risk, with 3-year mortality rates of 10 and 70% in the bottom quintile and top decile of risk, respectively.CONCLUSION: In patients with HF of both reduced and preserved EF, the influences of readily available predictors of mortality can be quantified in an integer score accessible by an easy-to-use website www.heartfailurerisk.org. The score has the potential for widespread implementation in a clinical setting.



PARADIGM-HF: 
Sac-Val/ARNI 

Prospective Comparison of ARNI 
[Angiotensin Receptor–Neprilysin Inhibitor] 
with ACEI to Determine Impact on Global 

Mortality

McMurray et al. N Engl J Med 2014;371(11):993-1004

New Therapies for HFrEF: 
Sacubitril-Valsartan

Presenter
Presentation Notes
The paradigm study PARADIGM-HF (Prospective Comparison of ARNI [Angiotensin Receptor–Neprilysin Inhibitor] with ACEI [Angiotensin-Converting–Enzyme Inhibitor] to Determine Impact on Global Mortalityand Morbidity in Heart Failure Trial), was deliberately designed to provide evidence to support the replacement of Ace I or ARB’s with LCZ696 in the management of HF.  It was undertaken in 2009 and is the largest clinical trial in HF ever undertaken in over 1000 sites thoughout the world
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PARADIGM-HF: Primary endpoint 
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McMurray et al. N Engl J Med 2014;371(11):993-1004
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The paradigm study PARADIGM-HF (Prospective Comparison of ARNI [Angiotensin Receptor–Neprilysin Inhibitor] with ACEI [Angiotensin-Converting–Enzyme Inhibitor] to Determine Impact on Global Mortalityand Morbidity in Heart Failure Trial), ), was deliberately designed to provide evidence to support the replacement of Ace I or ARB’s with LCZ696 in the management of HF.  It was undertaken in 2009 and is the largest clinical trial in HF ever undertaken in over 1000 sites thoughout the world



How to Switch High Dose + Low Dose 
RAAS to Sacubitril-Valsartan in 

“Real Life”

Koshman, Ezekowitz Nov 2015



2017 Recommendation: ARNI
– We recommend that an ARNI be used in place of an ACEi or 

ARB, in patients with HFrEF, that remain symptomatic 
despite treatment with appropriate doses of GDMT in order 
to decrease cardiovascular death, HF hospitalization and 
symptoms

(Strong Recommendation, High Quality Evidence)

– Practical tips:
• Drug tolerability, side effects and laboratory monitoring with 

use of ARNIs is similar to that of ACEi or ARB 
• PARADIGM-HF excluded patients with a serum K > 5.2 and 

eGFR < 30 and SBP < 100mmHg
• ACEi (not ARB) require a washout period of 36 hours to 

decrease the risk of angioedema



• Feels ‘ok;’ but fatigues easily, persistent NYHA 2 
symptoms

• Meds: 
1. carvedilol 12.5 mg bid
2. spironolactone 12.5 mg bid
3. sacubitril-valsartan 100 mg bid

• BP 100/70, HR 84, euvolemic

• BNP 185, CBC normal, creat 104, K 4.3

Mrs. “rEF” Next Follow Up: 3 Months



What is your next move?

A. Add ivabradine 5 mg bid
B. Reassess LVEF
C. Refer for ICD

Question 3
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Cardiac Fail Review Vol 3(1) Apr 27, 2017

New Therapies for HFrEF: 
Ivabradine

Swedberg K, et al. Eur j Heart Fail 2010;12:75-81

90% B blockers

91% Ace or ARB

60% Aldactone

ivabradine placebo

70

Presenter
Presentation Notes
Systolic Heart Failure treatment with the If inhibitor ivabradine Trial



Effects of Ivabradine on Primary and 
Secondary Endpoints in the SHIFT Study

• Ivabradine resulted in 18% reduction in the primary end point
• Effect mainly driven by reduction in hospital admissions for 

worsening HF (26%) and deaths due to HF (26%)

Swedberg K, et al. Eur j Heart Fail 2010;12:75-81



– We recommend that ivabradine be considered in patients 
with HFrEF, who remain symptomatic despite treatment with 
appropriate doses of GDMT with a resting HR > 70 BPM, in 
sinus rhythm and a prior HF hospitalization within 12 
months, for the prevention of cardiovascular death and HF 
hospitalization 

(Strong Recommendation, Moderate Quality Evidence)

– Practical tips:
• Every effort should be made to achieve target or maximally 

tolerated doses of beta-blockers prior to initiation of 
ivabradine

• Ivabradine has no effect on BP or myocardial contractility

2017 Recommendation: Ivabradine



Comparison: Ivabradine vs 
Sacubitril-Valsartan

• Ivabradine
• Add on therapy

– Little evidence for de novo HF
• Need BB titrated first

– Indicated for those in NSR and 
HR >70 bpm

– Limited by bradycardia, fatigue
– Not affected by BP, creatinine
– Other side effects less common
– One titration (5, 7.5 bid) at 2 

week interval

• Sacubitril-Valsartan
• Replacement for ACE/ARB

– Little evidence for de novo HF
• Needs ACE/ARB first (for now)

– Indicated for those on ACE/ARB 
and  ↑ BNP (if available)

– Limited by hypotension, 
creatinine, potassium

– Not affected by HR 
– Other side effects not common
– Two titrations (50, 100, 200 bid) 

for 6-12 weeks



Therapeutic Approach to Patients With 
HFrEF



Don’t forget Device Optimization



Heartfailure.ca

The 
heartfailure 
playbook





HFC Referral Criteria

In the majority of 
cases, unless on 
imminent palliation 
or transplant track 
patients should be 
discharged from 
HFC if they have not 
had a hospitalization 
or ER visit in the 
past year. 

1500 HF 
admissions as 

MRD
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