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1 |  INTRODUCTION

Heart failure (HF) is the common final pathway of many 
acute and chronic cardiac disorders that significantly worsen 
the left ventricular function.

The 2016 European Society of Cardiology1 guidelines 
state a IB class of recommendation for sacubitril/valsartan 
in patients with heart failure with reduced ejection frac-
tion (HFrEF) after the publication of PARADIGM-HF, that 
demonstrated the superiority of sacubitril/valsartan, com-
pared to enalapril, in reducing the risk of death and hospital-
ization for heart failure.2,3

Sacubitril/valsartan is the association of the neprilysin 
inhibitor sacubitril and the angiotensin–receptor-blocker 
valsartan.

Neprilysin is a neural endopeptidase that degrades several 
endogenous vasoactive peptides such as natriuretic peptides, 
bradykinin, and adrenomedullin. This inhibition increases 
hormone serum levels, antagonizing sodium retention, vaso-
constriction, and remodeling.4

Although the physiological mechanisms of action of sacu-
bitril/valsartan are well known, its effects on left ventricular 
remodeling and left ventricular ejection fraction (LVEF) have 
not been well studied.4

Cardiac remodeling can be defined as the result of differ-
ent molecular, cellular, and histological myocardial changes 
that lead to fibrosis, modifications of heart size and function. 
Several studies have demonstrated that, in many patients with 
HFrEF, remodeling can be reversed when the cardiac insult is 
removed or, much more frequently, with pharmacological ther-
apy.4 Other studies have demonstrated that angiotensin convert-
ing enzyme (ACE)-inhibitors, angiotensin receptor blockers, 
beta-blockers, and mineralocorticoid receptor antagonists are 
effective in reverse remodeling and in improving LVEF.4

When patients have symptoms of sustained ventricu-
lar tachycardia, cardiac arrest, or when LVEF is lower than 
30%, an implantable cardiac defibrillator (ICD) is manda-
tory in primary prevention both for ischemic or nonischemic 
cardiomiopathy.5

In patients with left bundle branch block (LBBB) and con-
sequent ventricular dyssynchrony, cardiac resynchronization 
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Abstract
Sacubitril/valsartan has been shown to reduce cardiovascular mortality and hospi-
talizations in patients with HFrEF when compared to enalapril. There are also some 
evidences of its potential antiarrhythmic effects. We present a report where we found 
a relation between reverse ventricular remodeling and arrhythmic reduction in a pa-
tient treated with sacubitril/valsartan.
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therapy (CRT) can successfully induce reverse remodeling, 
primarily in responding patients.6,7

The most common left ventricular function echocardio-
graphic evaluations, including left ventricular end diastolic 
volume, left ventricular end systolic volume, left ventricular 
dimension and LVEF, were critically reviewed to be unclear in 
elucidating data on clinical outcomes and were not validated 
as useful follow up methods to analyze the effect of sacubitril/
valsartan; the same is true for the left ventricular systo-diastolic 
deformations analyzed with strain imaging, that in other clinical 
scenarios was demonstrated to have good clinical performance.9

Strain is defined as the fractional change in length of 
a myocardial segment relative to its baseline length and is 
expressed as percentage. Strain rate is the temporal deriv-
ative of strain, and it provides information on the speed 
at which the deformation occurs.9 Strains commonly used 
in clinical contests are oriented along with the coordinate 
system of the left ventricle; they analyze radial thickening 
and thinning and circumferential and longitudinal shorten-
ing and lengthening.9

One of the most commonly used parameters is longitudi-
nal strain. Global longitudinal strain (GLS) reflects the defor-
mation along the entire left ventricle.

Sacubitril/valsartan was also found to be useful in ar-
rhythmic burden reduction.10

We report a case of a male patient with HFrEF and ICD 
carrier treated successfully with sacubitril/valsartan. In 
this clinical case report, we showed that sacubitril/valsar-
tan, beyond optimal medical therapy, played a role in left 
ventricular reverse remodeling and in arrhythmic burden 
reduction.

2 |  CASE REPORT

A 61-year-old man with a medical history of heart failure 
with midrange ejection fraction (last exhibited 40%) second-
ary to previous myocarditis of the lateral wall and with an 
ICD was admitted in February 2018 to our outpatient clinic 
for worsening of his clinical conditions.

He had a clinical history of myocarditis in 2008, con-
firmed by cardiac MRI and followed by several episodes of 
sustained symptomatic ventricular tachycardia that lead to 
the ICD implantation. Ejection fraction was 40% at that time 
and remained stable during follow up.

He received optimal pharmacological therapy with enal-
april 20  mg BID, carvedilol 25  mg BID, spironolactone 
25 mg QID, and furosemide 100 mg. The choice of carve-
dilol was due to the concomitant hypertension because of its 
bigger valodilator effects.

At the time of admission, the patient was in NYHA class 
III, with bendopnea and shortness of breath, blood pressure 
115/70 mm Hg, and NT-proBNP 2500 pg/dL.

Hematological exams showed normal hemocrome, 
K and Na; creatinine level 1.6  mg/dL (eGFR 47.42  mL/
min/1.73 m2).

The electrocardiogram showed sinus tachycardia and left 
bundle branch block (LBBB).

We performed a complete echocardiography with strain 
imaging that showed a worse ejection fraction (30%), mod-
erate (2+/4+) mitral regurgitation, and global longitudinal 
strain-8% (Table 1). Then, we decided to start therapy with 
sacubitril/valsartan 49/51 mg BID stopping enalapril, before 
eventual upgrading to CRT.

Before starting sacubitril/valsartan, we analyzed the ar-
rhythmic burden by performing an ICD test, looking for 
sustained and nonsustained ventricular tachycardia and ven-
tricular extrasystolic activity per hour.

Our patient, in the year before our examination, had an av-
erage of six episodes per month of nonsustained ventricular 
tachycardia (the longest lasted 12  seconds), one episode of 
sustained ventricular tachycardia effectively treated by anti-
tachy-pacing, one episode of sustained atrial tachycardia, and 
a 220/h average of ventricular extrasystoles.

After 2 months of therapy, the patient had improvement of 
his clinical condition and functional capacity and was in class 
NYHA II; clinical examination showed no signs of peripheral 
or pulmonary congestion and unchanged ECG. Blood pres-
sure was 125/80 mm Hg so we decided to titrate sacubitril/
valsartan to 97/103 mg BID.

The furosemide dosage was reduced from 100-50 mg/die.
Hematological examination showed reduced creatinine 

levels (1.4 mg/dL, eGFR 55 mL/min/1.73 m2); NT-proBNP 
was 500 pg/dL.

We performed a complete echocardiographic 
evaluation that showed an increased ejection 

T A B L E  1  Echocardiographic data before sacubitril/valsartan and 
after 2 mo of therapy

  Before sacubitril/valsartan

After 
2 mo of 
therapy

LVEDV (mL) 130 134

LVESV (mL) 85 76

EF (Ejection 
fraction, %)

35 43

LA area (cm2) 22 22

LA volume (mL) 116 114

GLS (%) −8.6 −13.8

LA strain (%) 3.6 8.6

RV strain (%) −9.4 −14.8

E/e′ 15 6

sPAP (mm Hg) 43 30

Mitral regurgitation ++/4+ +/4+
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fraction (LVEF 43%), reduction of mitral regurgita-
tion (1+/4+), improvement of systolic, and diastolic 
indices with a reduction of dyssynchrony and GLS of 
−13,85 (Table 1).

The examination of his arrhythmic burden showed just 
three episodes of nonsustained ventricular tachycardia in the 

2 months of therapy, no sustained ventricular tachycardia, no 
supraventricular tachycardia, and a significant reduction in 
ventricular extrasystoles (220/h-50/h).

We confirmed no modification of beta-blockers dosage, 
because our patient already had the maximum tolerated dose 
of carvedilol.

F I G U R E  2  Echocardiographic strain analysis after 2 mo of therapy with sacubitri/valsartan

F I G U R E  1  Echocardiographic strain analysis before sacubitri/valsartan
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3 |  DISCUSSION

In patients with HFrEF LVEF have been shown to be predic-
tive of cardiovascular death, heart failure hospitalization, and 
all-cause mortality. In our patient with chronic HFrEF due to 
previous myocarditis, with worsening of clinical condition 
and who had received optimal medical therapy we started sa-
cubitril/valsartan and stopped enalapril.

After 2 months, we observed improvement in symptoms 
and functional capacity; he moved from NYHA class III to 
NYHA class II. At the echocardiographic examination LVEF 
increased from 30% to 43%, global longitudinal strain moved 
from −8% to −13.85 (Figure 1, Figure 2) and mitral regurgi-
tation decreases from moderate to mild. We also observed a 
modification of the arrhythmic burden that consisted of re-
duction of nonsustained ventricular tachycardia, absence of 
sustained ventricular tachycardia, no supraventricular tachy-
cardia, and a significant reduction in hourly ventricular extra-
systoles from 220/h to 50/h in the 2 months of therapy.

To our knowledge left ventricular function echocardio-
graphic evaluations, such as LVEF and the systo-diastolic 
deformation with strain imaging are not validated as useful 
and clear for the follow up of patients who have received 
sacubitril/valsartan.

The improvement in clinical condition, LVEF, cham-
bers volumes, global longitudinal strain, and the arrhythmic 
burden reduction we observed can explain why sacubitril/
valsartan was shown to be superior to enalapril in reducing 
mortality and HF hospitalizations in patients with HFrEF. 
The inhibition of neprilysin may lead to a reduction in pulmo-
nary pressure, myocardial after load, and mitral regurgitation, 
with improvement of NYHA functional class. Less clear is 
how sacubitril/valsartan reduces the arrhythmic burden; it is 
probably due to a complex interaction among the increased 
ejection fraction, the reduced sympathetic tone, and reverse 
remodeling.

Giving the long-term favorable findings of sacubitril/val-
sartan and our experience with this patient, we suggest that 
larger clinical trials are needed to assess the efficacy of echo-
cardiographic evaluation in patients who start therapy with 
sacubitril/valsartan and for the evaluation of the potential in-
direct antiarrhythmic effects. Another important topic will be 
to understand how sacubitril/valsartan could improve reverse 
remodeling in CRT nonresponder patients and if it will be a 
valid alternative solution in patients waiting for CRT implan-
tation or upgrading.
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