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Theoretical clinical characteristics of an ideal 
positive inotropic agent

u Easy titration for rapid on/off effect

u Myocardial oxygen supply/demand balance 

u Steady effect in time (no tachyphylaxis) 

u Direct positive inotropic effect

u β-independent positive inotropic stimulation 

u Few or no arrhythmogenic effect

u No intracellular calcium overload

u Maintenance of the coronary perfusion pressure 

u Beneficial effects on regional vascular beds

u Reasonable benefit/risk balance 



Question 1

u Low cardiac output is usualy associated with all these clinical features except one 

u 1: confusion

u 2: hypotension

u 3: hepatic congestion

u 4: oliguria

u 5: SvO2 < 65%
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Symptoms and signs of low perfusion vs. 
congestion in heart failure patients



Question 2

u Low cardiac output is usually a sign of decreased left ventricular systolic function

u 1: True

u 2: False
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Pathophysiologic mechanisms of low-output heart failure









CCS guidelines
u 2012: Inotropic agents have not been shown to improve patient outcomes.

u OPTIME-HF  No statistically significant benefit was found from the use of milrinone in terms of mortality or hospitalizations, whereas 
milrinone was linked to increased risk of prolonged hypotensive episodes and arrhythmias.23 In a subgroup analysis, milrinone was 
associated with increased mortality rates in patients with HF of ischaemic aetiology

u 2017: Consider Advanced HF management strategies for pts NYHA 3 or 4 with more then one of

• LVEF < 25% and, if measured, peak exercise oxygen consumption < 14 mL/kg/min (or less than 50% predicted).

• Evidence of progressive end organ dysfunction due to reduced perfusion and not to inadequate ventricular filling pressures.

• Recurrent HF hospitalizations ( 2 in 12 months) not due to a clearly reversible cause.

• Need to progressively reduce or eliminate evidence based HF therapies such as ACEis, MRAs, or b-blockers, 
• because of circulatory-renal limitations such as renal insufficiency or symptomatic hypotension.

• Diuretic refractoriness associated with worsening renal function.

• Requirement for inotropic support for symptomatic relief or to maintain end organ function.

• Worsening right HF (RHF) and secondary pulmonary hypertension.

• Six-minute walk distance < 300 m.

• Increased 1-year mortality (eg, > 20%-25%) predicted by HF risk scores

• Progressive renal or hepatic end organ dysfunction.

• Persistent hyponatremia (serum sodium < 134 mEq/L).

• Cardiac cachexia.

• Inability to perform activities of daily living.



CCS guidelines 2017



ESC HF guidelines







Milrinone for cardiac dysfunction in critically ill adult patients: a systematic review of 
randomised clinical trials with meta-analysis and trial sequential analysis



Effects of low-dose oral enoximone administration on mortality, morbidity, and exercise capacity in 
patients with advanced heart failure: the randomized, double-blind, placebo-controlled, parallel 
group ESSENTIAL trials

1854 patients were enrolled (904 patients in ESSENTIAL-I and 950 patients in ESSENTIAL-II). 



Levosimendan in Acute and Advanced Heart Failure
results for mortality and hospitalisations



Levosimendan revive study



Question 3

u Inotropic support is :

u 1: a one size fits all

u 2: as been proven to improve survival

u 3: should be tailored to each clinical situation

u 4: would prefer to ask Jonathan or Shelly
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Sub types of clinical presentation







INTERMACS profiles and outcomes of ambulatory advanced 
heart failure patients: A report from the REVIVAL Registry

The Journal of Heart and Lung Transplantation
Volume 39, Issue 1, Pages 16-26 (January 2020)
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Figure 5 
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New classification:

Calcitropes
Myotropes
Mitotrophes

Inotropy produced by conventional agents, including
catecholamines, phosphodiesterase-3 inhibitors, and
cardiac glycosides (e.g., digitalis), all increase
myocardial force production by altering the concentration
of intracellular Ca+

Because myosin is the central actor of the
sarcomere, therapeutics that target the myosin, actin,
the associated regulatory proteins, or other structural elements of the sarcomere through 
calcium independent
mechanisms 

Myocardial energetics are centered around mitochondrialenergy production, and drugs 
acting at the
mitochondria are therefore proposed to be called
mitotropes.



COSMIC-HF trial
The Chronic Oral Study of Myosin Activation to Increase Contractility in Heart Failure 
(COSMIC-HF trial) was a randomised, parallel-group, double-blind, placebo-controlled 
phase II study conducted over 87 sites in 13 countries 



GALACTIC HF
. The primary efficacy outcome is the time to cardiovascular death or first HF event. The study has 
90% power to assess a final hazard ratio of approximately 0.80 in cardiovascular death, the first 
secondary outcome



GALACTIC-HF Trial

u 8256 participants

u Estimated Primary Completion Date : January 27, 2021

u pharmacokinetic-guided dose titration strategy
using doses of 25, 37.5, or 50 mg twice daily. 



Conclusions

u When the going gets tough

u In a Pandemic

u In ADHF

u You have to react

u Given appropriately

u Inotropes can improve hemodynamics

u With minimal harm

u New mitoptopes and myotropes are coming

u To improve symptoms

u And hopefully reduce hospitalisations and mortality
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