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Abstract
In the past decades a wide number of drugs have been approved for the treatment of heart failure. Sacubritil/valsartan and ivabradine have been the most recent drugs 
included for the management of heart failure with reduced ejection fraction. Nowadays, sodium glucose cotransporter type 2 inhibitors have emerged as a feasible 
choice for the treatment of type 2 diabetic patients with heart failure. These drugs have demonstrated to reduce the risk of hospitalization in patients with heart failure 
and recent data suggest that these outcomes can be also seen in non-diabetic patients. These promising outcomes will open the possibility that these drugs could be 
approved for the treatment of heart failure in diabetic patients and a new era in the management of this condition is advised.
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In the past decades, heart failure (HF) has become one of the 
most studied conditions worldwide. In the spectrum of HF, HF with 
reduced ejection fraction (HFrEF) is associated with significant risk 
of mortality and most patients have a bad prognosis after initial 
diagnosis [1]. 

At the beginning of 90´s decade, the first studies demonstrating a 
reduction in mortality in HFrEF patients with the use of angiotensin 
converting enzyme inhibitors were published [2]. After that, medical 
community saw as a group of randomized controlled trials revealed 
that evidence-based beta-blockers [3] and mineralocorticoid receptor 
antagonist [4] therapy reduced the risk of mortality and improved 
quality of life in these patients (Figure 1). 

This group of drugs represents the first line for the treatment of 
HFrEF with diuretics, digitalis and hydralazine/isosorbide as a second- 
and third-line treatment [5]. Despite these advances, the prognosis of 
patients with HFrEF remains guarded. 

After some years of investigation, in 2014 were published the results 
of the PARADIGM-HF trial [6]. This trial opens a new perspective for 
HF patients. A total of 8442 patients with HFrEF were randomized to 
receive enalapril or sacubritil/valsartan. After a follow-up of 27 months, 
the study was stopped early because of net benefits with sacubritil/
valsartan over enalapril in HF patients. Those patients taking sacubritil/
valsartan had a reduced risk of death and of hospitalization for HF. In 
the next years, several post-hoc analysis of PARADIGM-HF trial and 
new studies have demonstrated the benefits of sacubritil/valsartan 
in HF patients with an improvement in clinical, hemodynamic and 
biochemical parameters [7,8]. Actually, sacubritil/valsartan is approved 
by the practice guidelines of the American College of Cardiology/
American Heart Association [9] and European Society of Cardiology 
[10] as a class IB for reducing mortality and improving symptoms in 
patients with HFrEF who remain symptomatic after maximum tolerated 
doses of angiotensin converting enzyme inhibitors/angiotensin receptor 
antagonists, evidence-based beta-blockers and mineralocorticoid 
receptor antagonists.

Ivabradine, a selective inhibitor of f-channels within the sinoatrial 
node has been accepted as a treatment in HFrEF patients. After the 
outcomes of two seminal trials, BEAUTIFUL [11] and SHIFT [12], in 
which ivabradine was demonstrated to reduce HF hospitalizations and 
an improvement in patients´ quality of life, this drug has been included 
as a choice in patients with HFrEF, sinus rhythm and heart rate over 

Figure 1. Some drugs approved for the treatment of HFrEF before the publication of 
DAPA-HF trial
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70 beats per minute. Both sacubritil/valsartan and ivabradine have 
been the most recent approved drugs for HFrEF treatment. However, 
investigations to find new drugs to treat these patients are ongoing with 
promising results.

Sodium-glucose cotransporter type 2 inhibitors, the most recent 
approved hypoglicemic drugs have been associated with a reduced 
risk of HF hospitalization. Three large randomized controlled trial 
(EMPAREG-OUTCOMES [13], CANVAS [14] and DECLARE TIMI 
58 [15]) evaluated the safety and benefits of empagliflozin, canagliflozin 
and dapagliflozin respectively in type 2 diabetic patients with high 
cardiovascular risk. As a second end point, these drugs were associated 
with a reduced risk of HF hospitalizations. No significant differences in 
side effects were seen in patients taking sodium-glucose cotransporter 
type 2 inhibitors compared to placebo. The most recent study on these 
drugs was DAPA-HF [16]. This study evaluated the use of dapagliflozin 
in 4744 patients with HFrEF (left ventricular ejection fraction of 40% 
or less), New York Heart Association II-IV to receive dapagliflozin or 
placebo. All patients were receiving guide-based recommended therapy. 
After a median follow-up of 18.2 month, the composite end point of 
worsening HF or cardiovascular death was significantly reduced in 
the dapagliflozin group (HR: 0.74; 95% IC: 0.65-0.85; p<0.001). These 
findings were similar in patients with and without diabetes mellitus. 

Results of DAPA-HF have generated a great debate in the medical 
community about the benefits of sodium-glucose cotransporter 
type 2 inhibitors in patients with HF. This group of drugs, beyond 
hypoglycemic effects also have diuretic, natriuretic, antihypertensive, 
anti-inflammatory and antiremodelling effects which could explain in 
part, the positive outcomes in HF patients [17]. Additionally, sodium-
glucose cotransporter type 2 inhibitors have been demonstrated to 
reduce the risk of kidney failure and cardiovascular events in type 2 
diabetic patients with kidney disease [18] and improve left ventricular 
diastolic functional parameters in type 2 diabetic patients and HF [19].

After these results, sodium-glucose cotransporter type 2 inhibitors 
may represent the first line for treating patients with type 2 diabetes 
mellitus and HFrEF. However, if these drugs will constitute also a 
recommendation in HFrEF patients without diabetes needs further 
investigation. At this time, the main concern for the use of sodium-
glucose cotransporter type 2 inhibitors in non-diabetic patients is the 
risk of hypoglycemia. 

Although the definitive inclusion of sodium-glucose cotransporter 
type 2 inhibitors as an alternative for treating HFrEF patients’ needs 
more investigation, the positive results of EMPA-REG OUTCOME, 
CANVAS, TIMI 58 and the most recent DAPA-HF could represent a 
new era in the treatment of HFrEF patients. 

In conclusion, HFrEF has a complex pathophysiology and the use 
of several drugs with different mechanisms of action and working in 
multiple pathways is necessary. The medical community is looking 
forward to a new era in the development of HFrEF treatments. These 
new alternatives and others under investigation will likely result in 
higher survival and better quality of life of our patients.
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