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ACUTE HEART FAILURE AND DRUGS DEVELOPMENT: 
THE HARDLE OF INNOVATION
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Introduction
Acute heart failure (AHF) affects ~2% of adults in developed countries and strikes mainly people above the age 60, with the highest prevalence (~17.4%) in those above 85. Current treatments for AHF are mostly empirical, with very limited experimental evidence. Patients with AHF have a poor prognosis, with a mortality rate at five years after the first episode ~40%. AHF medical and social burdens are expected to increase overtime, nevertheless the therapeutic armamentarium has remained almost unchanged during the last two decades.
Methods
We have reviewed the data published on the 10 drugs developed primarily for AHF since early 2000s to understand the reasons of the therapeutic stagnation.
Results
Our review indicated that the current paradigm for drug development in AHF is highly inefficient and problematic, with major limitations at preclinical and clinical levels. At the preclinical level, major drawbacks, were represented by animal models looking at short-erm endpoints, which did not recapitulate the complexity of the long course of the human disease. At the clinical level the main weaknesses were represented by the disconnect between short term endpoints, assessed in the early stages of drug development, and medium-long term endpoints requested in Phase 3 for regulatory approval. The most striking finding was to notice clinical trials aiming to achieve medium or long-term favourable outcomes with a treatment only ranging from 24 to 168 hours. 
Conclusions
The current paradigm for drug development in AHF should be questioned or abandoned. AHF clinical trials should aim to prove short-term efficacy and safety on the basis of robust data, in contrast to the majority of currently used drugs. However, due to the complexity of the matter, the most plausible way to move forward is a strong collaboration between main stakeholders of therapeutic innovation: scientific community, industry and regulatory agencies.. 
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