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Heart failure (HF) is one of the important causes of morbidity and
mortality. Though there are several treatments available for HF, it re-
mains a progressive disease that is growing in prevalence. For this,
more efficacious therapy is suggested. A recently developed class of
drugs called angiotensin receptor neprilysin inhibitors (ARNIs) in-
creases concentrations of natriuretic peptides by inhibiting neprilysin
(NEP). NEP inhibition increases angiotensin II (AT II), a potent endoge-
nous vasoconstrictor. It also causes myocardial necrosis and fibrosis.
ARNISs, such as sacubitril/valsartan (LCZ696), therefore, combine NEP in-
hibition with blockade of AT Il receptor. Use of this drug has shown im-
provement of cardiac function, reversal of cardiac remodeling,
improvement of exercise capacity, and, most importantly, reduction of
cardiovascular mortality and hospitalizations in HF patients [1]. Im-
provement in exercise tolerance with the use of sacubitril/valsartan in
an experimental setting is likely due to noncardiac mechanisms involv-
ing neurologic and endocrinologic pathways. Improvement of exercise
tolerance with sacubitril monotherapy supports this fact. On the other
hand, the monotherapy significantly deteriorated cardiac function and
did not reduce myocardial fibrosis due to the unopposed action of AT
II. It is found that sacubitril/valsartan therapy increases beta-
endorphin (BE) concentrations and improves exercise tolerance. BE el-
evation might be a potential mechanism of action leading to improve-
ment in exercise tolerance seen with sacubitril/valsartan [1]. HF is
common after acute myocardial infarction (MI). MI is one of the major
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precursors of HF and has been associated with excess mortality. HF dur-
ing the index MI occurs due to a combination of multiple factors such as
myocardial stunning, myocyte necrosis, decompensation of pre-existing
HF or acute mitral regurgitation due to papillary muscle dysfunction.
Late HF is the consequences of cardiomyocyte death and scar formation
occurring alongside ventricular remodeling [2]. PARADIGM-HF (Pro-
spective Comparison of ARNI with ACEI [ACE inhibitor] to Determine
Impact on Global Mortality and Morbidity in Heart Failure;
NCT01035255) is a randomized, double-blind (DB), parallel-group
study that compared synergistic effects of RAAS, and neprilysin inhibi-
tion (sacubitril/valsartan) versus RAAS inhibition alone (enalapril). It
demonstrated sacubitril/valsartan significantly lowered all-cause and
cardiovascular mortality for HF with reduced ejection fraction (HFrEF).
This study was one of the largest clinical trials ever conducted in HF
(N = 8442) [3]. This trial was terminated early as an overwhelming
mortality and morbidity benefit of the ARNI compared to stand-alone
RAAS blockade with enalapril was found. The addition of the neprilysin
inhibitor component in LCZ696 augments plasma levels of natriuretic
peptides such as atrial natriuretic peptide (ANP). ANP has been reported
to demonstrate anti-hypertrophic effects in cardiomyocytes and myo-
cardium. Interestingly, when left ventricular function begins to deterio-
rate, the myocardium expresses natriuretic peptides. It has been
demonstrated that increased LV wall stress and LV filling pressures ele-
vate ANP expression in the heart at 1- and 6-weeks post-MI. Studies
have shown that gene expression of ANP was significantly reduced
with treatment with anti-RAAS drug alone and with the combination
of neprilysin inhibitor and ACEI but more with the later. Natriuretic pep-
tides have been shown to inhibit RAAS by reducing renin secretion and
angiotensin Il production in experimental studies, this may explain the
increased attenuation of ANP expression with LCZ696 treatment. Com-
bined ACE and neprilysin inhibition have been shown to reduce LV ad-
verse remodeling post-MI more than ACEI alone [4,5]. Sacubitril/
valsartan might reduce the risk of myocardial ischemia. It is possible
through hemodynamic mechanisms (e.g., reduction in left ventricular
wall stress). This drug combination may also have favorable effects on
the coronary circulation by inhibiting the breakdown of C-type natri-
uretic peptide (CNP) locally and through increases in intracellular cyclic
GMP concentration due to the action of circulating natriuretic peptides.
CNP, an important substrate for neprilysin, plays an important role in
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the regulation of coronary arterial tone and blood flow. It is
cardioprotective in experimental models [6]. There is no doubt that
this combination has risen great hope for treatment of heart failure pa-
tients particularly post MI HF patients. But as this is a new therapy, there
are few barriers to be addressed before initiation. More real-world ex-
periences are needed to gain the confidence of the physicians in general
to implement this therapy. More data are required regarding side ef-
fects, patient adherence, and long-term effects. A possible long-term ef-
fect of sacubitril/valsartan therapy, such as cognitive impairment due to
the inhibition of -amyloid degradation by sacubitril, is a concern for
some physicians. PARADIGM-HF study has not shown an increase in
cognitive defects with sacubitril/valsartan compared with enalapril.
Challenges remain regarding patient selection, initial dose and up-
titration of the drug. A low dose of sacubitril/valsartan (24/26 mg
twice daily) should be started in patients on low dose enalapril. Subse-
quently, the dose should be increased every 2-4 weeks, as tolerated, to
the target dose of sacubitril/valsartan (97/103 mg twice daily) [3]. An-
other concern regarding the use of this drug combination is its cost. A
study was done to detect whether this therapy is cost-effective or not.
The monthly cost for sacubitril/valsartan was found to be $375, and it
was $0.96 for enalapril. But the study showed sacubitril/valsartan was
cost-effective in comparison to other high-value accepted cardiovascu-
lar interventions [7]. In a recent study involving 73 consecutive patients
with congestive heart failure and systolic dysfunction who are eligible
for the treatment with this combination therapy were enrolled from
the Daunia Heart Failure Registry. This study has shown a reduced num-
ber of hospitalizations in the treatment group. The cost related to hospi-
talization is also less in patients treated with ARNI with a p-value <
0.001 [8]. There are several ongoing trials to evaluate the efficacy and
superiority in reducing post-MI heart failure. PARADISE-MI study evalu-
ates the efficacy and safety of LCZ696 compared to ramipril, in addition
to conventional post-AMI treatment, in reducing the occurrence of the
composite endpoint of cardiovascular death, hospitalization due to HF
and outpatient HF in post-MI patients [9]. Another study PARALLEL-HF
shows the efficacy and safety of LCZ696 in Japanese patients with

chronic heart failure and reduced ejection fraction [10]. The results of
the studies will be available in 2020. Hopefully, these studies will en-
lighten us about interesting factors about sacubitril/valsartan therapy
and its use in MI patients.
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