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MEDICAL 
MANAGEMENT OF 
SYSTOLIC HEART 
FAILURE

Faisal Zaeem, MD

QUESTION

• Systolic Heart Failure is more common in the United 
States than diastolic heart failure:

1. True

2. False
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THE GUIDELINES

• While the definition of systolic Heart failure has varied 
depending on the trial and guidelines, as of 2013 ≤ 40 % is the 
cutoff.

• Per the 2013 ACC guidelines, approximately 2.5 millions 
Americans fit under this category, with the prevalence 
expected to increase with the aging populace.

• Unlike Heart failure with Preserved Ejection fraction, we have 
been able to identify several beneficial medications.

• For the purpose of this talk, I will briefly talk about the long 
established medications and try to discuss the newer agents 
in more depth.

BETA BLOCKERS

• Addition of beta blockers is considered a class one 
indication per the ACC guidelines (2013).

• The key issue is that not all Beta Blockers are created equal, 
and only three agents have been proven to be efficacious.

• Metoprolol Succinate ( Toprol XL) : MERIT-HF (1999) Maximum 
dose of 200 mg daily.

• Bisoprolol (Zebeta) : CIBIS-II (1999) Maximum dose of 10 mg 
daily.

• Carvedilol/ CR (Coreg) COPERNICUS ( 2002) Maximum dose 
of 50 mg BID or 80 mg once daily for CR version
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QUESTION

• All Beta blockers are created equal, and I can use any I 
choose for my patients with systolic heart failure

1. True

2. False

BETA BLOCKERS

• Please note absence of Atenolol, Metoprolol Tartrate ( 
Lopressor) and Nebivolol.

• While they are useful agents for other cardiac 
pathologies, they should not be used in Heart Failure 
with Reduced Ejection Fraction.
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ACE INHIBITORS

• Like Beta Blockers, ACE inhibitors are considered as 
Class I agents to reduce morbidity and mortality.

• However, this is considered a class effect and hence 
any ACE inhibitor can be used.

• Enalapril : CONSENSUS (1987 & 1999) Maximum dose of 
10 to 20 mg BID.

• Captopril : SAVE (1992) 50 mg TID.

• Lisinopril : 20 to 40 mg /daily.

ANGIOTENSIN RECEPTOR 
BLOCKERS (ARBS)

• ARBs are considered Class I agents in patients with 
HFrEF if they are intolerant to ACE inhibitors.

• If a patient is on an ARB for a different reason, than it’s 
a Class II indication to continue them in lieu of an ACE 
inhibitor.

• DO NOT use an ARB along with an ACE I and an 
aldosterone antagonist.

• Also patients who developed angioedema with ACE Is, 
can also have a cross reaction with ARBs.
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ANGIOTENSIN RECEPTOR 
BLOCKERS (ARBS)

• Candesartan : CHARM ( 2003)  Maximum dose of 32 
mg once daily.

• Valsartan : Valiant (2003) Maximum dose of 160 mg BID

• Losartan : HEAAL (2009) Maximum dose of 50 to 150 
mg once daily.

ALDOSTERONE 
ANTAGONISTS

• Aldosterone antagonists are a Class I agent if someone 
has NYHA III-IV with HFrEF.

• For patients with NYHA II, they are considered a Class I 
agent if there has been a prior HF hospitalisation or 
proven measurement of an elevated natriuretic 
peptide.

• Also patients with EF < 40 % post MI with either 
symptoms of HF or diabetes are considered to be a 
Class I indication
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ALDOSTERONE 
ANTAGONISTS

• Spironolactone : RALES ( 1999) Maximum dose of 25 
BID.

• Eplerenone :EMPHASIS- HF (2011) Maximum dose of 50 
mg once daily.

HYDRALAZINE AND 
ISOSORBIDE DINITRATE

• They are considered Class I agents in self described 
African American patients with NYHA III- IV HF, already 
on ACE I and beta blockers.

• The key thing to remember is that the nitrate used in this 
combination is not IMDUR which is a mononitrate.

• A-HEFT (2004) Maximum dose 75 mg (hydralazine)/ 40 
mg (Isosorbide Dinitrate) Three times a day.
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DIGOXIN

• Everyone’s guilty pleasure.

• It’s a Class II agent only to help prevent hospitalisation 
and does not help in regards to morbidity or mortality. 
This is regardless of underlying rhythm.

• Loading doses are not considered necessary and the 
low doses (0.125 mg to .25 mg) are favoured over 
higher doses.

QUESTION

• Diuretics kill People and should be avoided like the 
Plague

1. True 

2. False
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DIURETICS

• Diuretics are considered a Class I agent in patients with 
heart failure retention.

• While this might seem like common sense, there has 
been controversy in the past about higher doses of 
diuretics being associated with worse outcomes.

• At this time most heart failure specialists would agree 
that this is similar to saying that most motor vehicle 
accidents happen on the road i.e. while connected 
not necessarily a causal relationship.

IS SLOW ALWAYS BETTER ?

http://www.pedaltheplanet.tv/wp-content/uploads/2014/01/tortoiseandhare-

622x280.jpg
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IVABRADINE

• Ivabradine is a selective inhibitor of a channel that is 
present in the sinoatrial node.

• The channel is known as the hyperpolarisation-
activated cyclic nucleotide gated (HCN) channel and 
is responsible for depolarisation of the SA node. 

• While the drug does not act on any other channels in 
the cardiovascular system, it does have effect on the Ih
channels present in the human retinae.

BACKGROUND
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BACKGROUND

BACKGROUND
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BACKGROUND
• Theoretically this means that all of the cardiovascular 

effects of the drug are mediated by its ability to lower 
heart rates.

• However, there has been research that shows that the If
channels are up regulated in the ventricular 
myocardium of patients with heart failure.

• These can potentially lead to  adverse remodeling due 
to excessive calcium levels in the myocytes.

Cerbai, E, Sartiani, L, DePaoli, P et al. The properties of the pacemaker current I(F)in 

human ventricular myocytes are modulated by cardiac disease. J Mol Cell Cardiol. 2001; 

33: 441–448

Heusch, G, Skyschally, A, Gres, P, van Caster, P, Schilawa, D, and Schulz, R. Improvement 

of regional myocardial blood flow and function and reduction of infarct size with 

ivabradine: protection beyond heart rate reduction. Eur Heart J. 2008; 29: 2265–2275

SYSTOLIC HEART FAILURE TREATMENT 
WITH THE IF INHIBITOR

IVABRADINE TRIAL (SHIFT)
• International trial used to demonstrate the efficacy of 

Ivabradine in patients with chronic heart failure.

• Trial was conducted in a total of thirty seven countries 
with a study population of 6505 individuals.

• It was designed as a prospective, randomised and 
double blinded trial comparing Ivabradine to standard 
of care.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 
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INCLUSION CRITERIA

▪ 18 years

▪ Class II to IV NYHA heart failure

▪ Ischemic or non-ischemic etiology

▪ LV systolic dysfunction (EF 35%)

▪ Heart rate 70 bpm

▪ Sinus rhythm

▪ Documented hospital admission for worsening heart failure 12 
months

European Journal of Heart Failure (2010) 12, 75–81

EXCLUSION CRITERIA

• Recent (2 months) myocardial infarction or recent or scheduled 
coronary revascularization

• Severe primary valvular disease

• Scheduled surgery of valvular heart disease

• Stroke or transient cerebral ischemia within previous 4 weeks

• Active myocarditis

• Congenital heart diseases

• On list for cardiac transplantation

• Cardiac resynchronization therapy started within previous 6 
months

European Journal of Heart Failure (2010) 12, 75–81
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EXCLUSION CRITERIA

• Pacemaker with atrial or ventricular pacing (except 
biventricular pacing) .40% of the time, or with 
stimulation threshold at the atrial or ventricular level 60 
bpm.

• Permanent atrial fibrillation or flutter

• Sick sinus syndrome, sinoatrial block, second and third 
degree atrio-ventricular block

• History of symptomatic or sustained (30 s) ventricular 
arrhythmia unless a cardioverter/defibrillator implanted

European Journal of Heart Failure (2010) 12, 75–81

EXCLUSION CRITERIA

• Cardioverter/defibrillator shock within previous 6 months

• Family history or congenital long QT syndrome or treated with 
selected QT-prolonging products

• Severe or uncontrolled hypertension (SBP .180 mmHg or DBP 
110 mmHg)

• Sitting SBP 85 mmHg or current symptomatic hypotension

• Known moderate or severe liver disease, known severe renal 
disease or known anaemia

European Journal of Heart Failure (2010) 12, 75–81
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WHAT'S MISSING ?

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 

SHIFT

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 
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SHIFT: DEMOGRAPHIC

• Predominant group of study population were middle 
aged men of Caucasian ethnicity.

• As noted before, Americans were not enrolled in the 
study itself.

• 99 % of patients were either NYHA II or III, with the 
remainder being NYHA IV.

• While a significant portion of patients were on some 
kind of beta blockers and ace inhibitors there was a 
catch.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 

SHIFT: DEMOGRAPHIC

• Only 26 % of patients in both study and control arm were on 
target doses of beta blockers !

• If we were to use 50 % of recommended dosing, only half of 
the patients (56 %) were on adequate dosing.

• While hypotension was the primary reason (44 %) given for 
this low use, patient’s blood pressures at baseline were in the 
120s.

• Most heart failure specialists would recommend much lower 
SBPs for patients with this level of cardiomyopathy.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 
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SHIFT: DEMOGRAPHIC

• Out of the five beta blockers used in this study, only 
three are actually indicated for heart failure treatment 
per the ACC guidelines (2013).

• This means that 15 % of the study and control patients 
were getting medications not covered in our 
guidelines.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 

SHIFT: DEMOGRAPHIC

• The use of ICDs and CRT devices was also dismal in 
both arms of the study.

• We are looking at rates of 1 % for CRT and 3 % for ICDs 
in the treatment arm of the study. 

• While this is matched by the control arm of the study, 
no explanation is given why these patients were not 
being treated according to standard of care.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 
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SHIFT: PROTOCOL

• Starting dose of Ivabradine was 5 mg BID, with an 
increase to 7.5 mg BID at 14 days, if heart rate was 
greater than 60 bpm.

• If resting heart rate was less than 50 bpm, or patient 
had symptoms, dose of Ivabradine would be reduced 
to 2.5 mg BID.

• Patients were than followed at 4 month intervals.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 

SHIFT: RESULTS

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 
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SHIFT: RESULTS

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 

SHIFT: RESULTS

• The primary outcome of the study i.e. combination of 
cardiovascular death or heart failure admissions was met in 
29 % of the control arm and 24 % of the Ivabradine arm.

• Based on this, the investigators surmised that 26 patients 
would need to be treated for a year, to prevent one 
cardiovascular death or heart failure admission.

• If we take a closer look at the study, this is actually driven by 
the rate of heart failure admissions rather than 
cardiovascular mortality.

• 21 % of patients in the control arm were admitted compared 
to 16 % in the study arm.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 
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SHIFT: RESULTS

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 

SHIFT: RESULTS

• There was a clear reduction in deaths caused by heart 
failure in the study group. (3 % vs. 5 %)

• No statistical difference was seen in all cause mortality.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 
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SHIFT: RESULTS

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 

SHIFT: RESULTS

• The preceding slide is interesting because it highlights 
an issue in the use of Ivabradine.

• Patients whose heart rate is < 77 bpm do not benefit 
from the agent.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 
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SHIFT: SIDE EFFECTS

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 

SHIFT: SIDE EFFECTS

• While Ivabradine is generally well tolerated, there was a 
statistically significant occurrence of atrial fibrillation, 
Phosphenes and blurred vision.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 
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CONCLUSION
• Ivabradine is an addition to the heart failure armamentarium.

• However, it should not be used in replacement for beta 
blockers.

• Standard of care as dictated by the ACC 2013 guidelines still 
take precedence.

• Can we truly say that standard of care was followed, when 
there is low use of CRT/ICDs device along with Heart failure 
appropriate beta blockers ??

• Dose SHIFT truly reflect the New Mexico population, given that 
there were no enrollment centers either in USA or Mexico ?

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 - 885 

CONCLUSION

• There was no survival benefit to using Ivabradine. 

• This is in sharp contrast to beta blockers who have been 
proven beyond doubt at this stage.

• A previous study called the BEAUTIFUL trial (2008) had 
not shown any benefits of the agent in patients with 
stable CAD, including heart failure admissions.

Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo 

controlled study Swedberg, Karl et al. The Lancet , Volume 376 , Issue 9744 , 875 – 885

Fox, K, Ford, I, Steg, PG, Tendera, M, Ferrari, R, and on behalf of the BEAUTIFUL 

Investigators. Ivabradine for patients with stable coronary artery disease and left-

ventricular systolic dysfunction (BEAUTIFUL): a randomised, double-blind, placebo-

controlled trial. Lancet. 2008; 372: 807–816 
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ANGIOTENSIN-NEPRLYSIN 
INHIBITORS (ENTRESTO)

• This is a combination drug of Valsartan and sacubitril, 
which is a very new entry into the Heart failure realm.

• PARADIGM-HF was a double blinded trial involving the 
use of Enalapril versus a combination of Sacubitril & 
Valsartan.

• The trial itself was published in NEJM in 2014.

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

PARADIGM- HF
• Trial involved a total of 8442 patients with HFrEF with either Class II, III or 

IV NYHA status.

• However about 5 % of patients in both arms of the trial were considered 
to be NYHA I status.

• Presence of HFrEF was initially defined as ≤ 40 %, but later changed to ≤ 
35 %.

• To be included in the trial patients had to have an elevation in their 
natriuretic peptide levels.

• Patients also had to be on stable doses of Beta Blockers and ACEI/ARBS 
prior to trial period.

• Study doses were 10 mg BID of Enalapril versus 200 mg BID of Entresto.

McMurray JJV et al. N Engl J Med 2014;371:993-1004
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PARADIGM- HF: EXCLUSION 
CRITERIA

• Presence of symptomatic hypotension or SBP of 100 
mmHg at screening or 95 mmHg at randomisation.

• GFR less than 30 ml/min.

• K level greater than 5.2 mmol/liter

• Previous episodes of angioedema with either ACEI or 
ARBs.

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

PARADIGM- HF 
:DEMOGRAPHICS

• 80 % of the participants were men with about 66 % of 
them Caucasian.

• Unlike the previous trial, this did have a North American 
presence with about 7 % of participants from the 
region.

• Majority ( 60 %) had Ischemic Cardiomyopathy.

• While medical management was at goal, device 
therapy i.e. ICDs and CRTs were significant underutilised 
at 14.9 % and 7 % respectively.

McMurray JJV et al. N Engl J Med 2014;371:993-1004
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PARADIGM- HF: RESULTS

• The trial was stopped earlier than expected due to 
primary endpoints being met.

• Median follow-up at time of trial ending was 27 months.

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

PARADIGM- HF: RESULTS

McMurray JJV et al. N Engl J Med 2014;371:993-1004
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PARADIGM- HF: RESULTS

• Entresto was superior in regards to both cardiovascular 
mortality and heart failure hospitalisation.

• It was also superior in regards to all cause mortality, 
which was a secondary outcome.

• There was also an improvement in Quality of Life as 
assessed by the Kansas City Questionnaire.

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

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

PARADIGM- HF : RESULTS

McMurray JJV et al. N Engl J Med 2014;371:993-1004
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PARADIGM- HF : 
LIMITATIONS

• Lack of guideline based therapy for both ICDs and CRTs.

• While this may be reflective of the era when the ACE 
Inhibitors trials came out, this certainly does not reflect 
practice in the United States.

• Review of the subgroup analysis indicates no benefit of using 
Entresto in the Native American population. ( However the 
numbers enrolled were small)

• Interestingly patients with NYHA III & IV did not derive any 
added benefit of Entresto over Enalapril.

• Similarly for patients ≥ 75 years of age there was no 
superiority of Entresto over Enalapril.

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

PARADIGM- HF:LIMITATIONS

McMurray JJV et al. N Engl J Med 2014;371:993-1004
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PARADIGM- HF : 
LIMITATIONS

• Higher incidence of hypotension.

• Patients still had episodes of angioedema while on 
Entresto, but the rates were not statistically significant 
when compared to Enalapril.

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

QUESTION
• What is the device on the 

right ?

1. Left ventricular assist device.

2. The new Christmas toy craze 
for 2018.

3. A Tesla engine component.
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WHAT’S MISSING

• Due to the time allotted, I am only able to focus on the 
medical management at this talk.

• However, key to proper care for these patients are 
therapies such as ICDs, Cardiac Resynchronisation
Therapy and implantation of Left Ventricular Assist 
Devices or even Heart Transplants.

• Individual patients might benefit from one or more of 
these therapies and the same patient might progress to 
needing more advanced care as they go through life.

https://img1.etsystatic.com/005/0/7435613/il_fullxfull.390789233_g2ge.jpg
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THANK YOU!


