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Evaluation of Sacubitril Efficiency in the Treatment of
Acute Decompensation of Cardiac Insufficiency
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Abstract Aim of the research was to study the effect of Sacubitril introduction in the therapy of patients with acute
decompensation of heart failure. Material and methods. The study included 138 patients with chronic heart failure who
were hospitalized to the Republican Research Center of Emergency Medicine due to the development of acute
decompensation of heart failure. All patients were performed an echocardiographic examination and were prescribed therapy
aimed at compensating of heart failure. During the study all patients were divided into 2 therapeutic groups: in group C+ (69
patients), Sacubitril — a neprilysin inhibitor in combination with valsartan (Uperio) was added to the therapy regimen, in
group C- only standard therapy was used. The control examination was performed on the 10"-14" day of therapy, including
echocardiography. Results. In the group of patients taking Sacubitril, there was a significantly greater decrease in the right
ventricular E/A ratio (-5.40% vs. -1.21%, p<0.05), a decrease in the size of the left atrium (-5.38% vs. -2.39%, p<0.05) and an
increase in the left ventricular ejection fraction (19.93% vs. 8.48%, p<0.01). As a result, by the end of the hospitalization
period, significantly higher left ventricular ejection fraction (31.94+8.07% vs. 29.08+8.02%, p<0.05), duration of isovolumic
relaxation time of the left ventricle (68.14+8.75 msec vs. 64.35£11.00, p<0.05), lower values of the average pressure in the
pulmonary artery system (25.25+4.74 mmHg vs. 27.36+7.13 mmHg, p<0.05) were achieved in the group C+ in compare with
the patients who did not take a neprilysin inhibitor. Conclusion. The present study found that in the intensive care of acute
decompensation of heart failure in the period of hospitalization (10 days), the introduction of Sacubitril into the therapy
regimen can increase the positive effect of treatment, contributing to the improvement of central and pulmonary
hemodynamics.
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renin-angiotensin-aldosterone system activity. In the case of

1. Introduction

Chronic heart failure (CHF) is one of the most important
socio-economic problems in the world due to high mortality
and disability of the population. The number of patients with
CHF in the world, despite the intensive search for new
treatments, steadily grows [1-3].

About 5 million Americans suffer from CHF, 550
thousand new cases are detected annually [4]. The
prevalence of CHF in the European population ranges from
0.4% to 2.0% [5]. In Russia, according to the results of the
EPOCHA-O-CHF study, decompensation of CHF caused
hospitalization in hospitals with cardiology departments in
almost every second patient (49%), and CHF appeared in the
diagnosis in 92% of those hospitalized in such clinics; the
one-year mortality of patients with clinically evident CHF
reaches 26-29% [6-8].

The treatment strategy of CHF is based on the effect
on the pathogenetic links of the pathology progression
and includes inhibition activity of the sympathoadrenal and
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acute decompensation of heart failure (ADHF), drugs that
reduce preload — diuretics and peripheral vasodilators - are
introduced to the treatment. Recent studies have revealed
an important role in inhibiting the CHF progression of the
natriuretic peptide system, and the activation of this system
by Sacubitril, which inhibits neprilysin, is already
reasonably recommended for use at CHF with reduced left
ventricular (LV) systolic function. However, the effects of
Sacubitril at the ADHF and the feasibility of its use in an
acute situation remain unclear.

Aim of the research was to study the effect of
Sacubitril introduction in the therapy of patients with acute
decompensation of heart failure.

2. Material and Methods

The study included 138 patients with chronic heart failure
who were hospitalized to the Republican Research Center of
Emergency Medicine due to the development of acute
decompensation of heart failure (ADHF). The mean age of
the patients made up 66.02+10.41 years. There were 94
(68.12%) men in the cohort of the studied patients.
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Etiologically, in all patients included in the study, CHF was
associated with CHD. The clinical form of CHD was angina
pectoris. In the anamnesis, 84 (60.87%) patients had a
myocardial infarction, including 33 (23.91%) patients with
more than once, 26 patients (18.84%) underwent surgical
revascularization, 44 (31.88%) patients were performed
endovascular revascularization. The duration of CHD was
on average 13.27+2.87 years, CHF — 5.87+2.16 vyears.
Verification of the diagnosis was based on documentary
data (extracts from the medical records of previous
hospitalizations).

As a control group, the study included 20 healthy
volunteers of the appropriate age, who did not have signs of
the cardiovascular system lesion, including those of a
vegetative nature. The criteria for non-inclusion in the study
were valvular and congenital heart defects, cardiac
arrhythmias in the form of sinus node weakness syndrome,
atrial flutter and fibrillation, high and Il degree of
atrioventricular block, and other variants of atrioventricular
dissociation. In addition, the study did not include patients
with acute infectious and febrile diseases, endocrinological
pathology, malignant neoplasms, chronic organ failure
requiring constant therapy, anemia with a hemoglobin level
below 100 g/I.

Hypertension was the background pathology in 128
(92.75%) patients.

At the time of hospitalization, all patients were
taking drugs aimed at correcting CHF and arterial
hypertension: beta-blockers — 113 (81.88%) patients,
angiotensin-converting enzyme inhibitors — 62 (44.93%)
patients, angiotensin 1l receptor blockers — 48 (34.78%)
people, spironolactone — 63 (45.65%) people, eplerenone —
12 (8.70%) people, torasemide — 33 (23.91%) patients,
furosemide — 68 (49.28%) patients, cardiac glycosides — 96
(69.57%) patients.

All patients included in the study were examined during
hospitalization, aimed at determining the structural and
functional state of the left and right parts of the heart, as well
as the features of pulmonary blood flow. The study examined
the dependence of cardiovascular status on LV systolic
function. All patients were prescribed therapy aimed at
compensating of heart failure: carvedilol, valsartan,
torasemide 20 mg / day, spironolactone 200 mg / day,
antiplatelet therapy, antiarrhythmic therapy (amiodarone) in
the presence of ventricular arrhythmias.

During the study all patients were divided into 2
therapeutic groups: in group C+ (69 patients), Sacubitril — a
neprilysin inhibitor in combination with valsartan (Uperio)
was added to the therapy regimen, in group C- only standard
therapy was used The control examination was performed on
the 10™-14" day of therapy, including echocardiography.

Echocardiographic examination of the heart was
performed on a scanner "Siemens Sonoline Omnia"
(Germany) using a multi-frequency sensor 2-4 Mhz in
one-dimensional (M), two-dimensional (B) modes and in the
Doppler echocardiography mode (using pulse and constant
wave spectral Doppler, as well as color Doppler mapping of
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blood flow). Echocardiography was performed at rest, lying
on the back. All measurements were carried out for at least
three cardiac cycles and then averaged.

Measuring the length of the asinergic region and the
length of the endocardial surface of the myocardium in the
“long axis” and “four chambers " projections, the area of the
myocardial lesion was determined as a percentage of the
total LV surface (%Sac).

MEchoCG (from the left parasternal access along the long
axis of the left ventricle): the End-systolic volume (ESV) and
the End diastolic volume (EDV) of the left ventricle, the Left
ventricular posterior wall thickness (LVPWT) and the
interventricular septum (IVS), the thickness of the free wall
of the right ventricle in systole and diastole.

2MEchoCG (from the apical access in the projection of
the 4-chamber section): end systolic volume and end
diastolic volume of the left ventricle. The volume of the left
ventricle was calculated by the "area-length" method using
the formula V=8A2/3rL, where V — left ventricle volume
(EDV or ESV). The impact volume (1V), ejection fraction
(EF), right ventricular volume, and right atrium size were
calculated by the planimetric method using the “area-length”
method. The systolic function of the RV was evaluated by
the degree of reduction of its area in the systole (area
decrease fraction (ADF) of the RV).

DEchoCG:

1. The study of pulmonary flow was carried out from the
left parasternal access in cross-section at the level of
the aortic valve at the position of the control volume
between the leaflets of the pulmonary artery valve.
The maximum velocity of systolic pulmonary flow
(Vmax) and the diameter of the pulmonary artery were
determined; the acceleration time (AT) of systolic
flow in the outflow tract of the RV, corresponding to
the interval from the beginning of the flow to the peak
of the velocity; the time of blood expulsion from the
RV (ET), corresponding to the interval from the
beginning of the systolic flow in the RVoutflow tract
to its end. The average pressure in the pulmonary
artery was determined by the value of the AT / ET
ratio of the ejection flow on the pulmonary artery
valve.

2. The study of the transmitral flow was carried out from
the apical access in a 4-chamber section at the position
of the control volume between the leaflets of the mitral
valve. We determined the followings: maximum rate
of early peak diastolic filling (Vmax Peak E);
maximum rate of transmitral blood flow during left
atrial systole (Vmax Peak A); the ratio of the
maximum rates of early and late filling of E/A;
isovolumic relaxation time of the left ventricle —
IVRT.

3. The study of the transtricuspid flow was carried out
from the apical access in a 4-chamber section at the
position of the control volume between the leaflets of
the tricuspid valve. The following parameters were
calculated: the maximum rate of early (E) and late (A)
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diastolic RV filling, as well as their ratio (E/A),
isovolumic relaxation time (IVRT).

All the data obtained were entered in summary tables with
the distribution of patients into groups. Arithmetic averages
and standard deviation were calculated for each group.
Intergroup differences were evaluated using the Student's
test for 2 comparisons. The frequency differences were
determined using the chi square tabular criterion and
evaluating its reliability from the tables taking into account

the number of freedom degrees.

3. Results and Discussion

The examination of patients hospitalized due to ADHF
revealed a significant increase in heart rate (p<0.001),
despite the use of beta-blockers as part of continuous therapy
(113 (81.88%) patients) which indicates a pronounced
activation of the sympatho-adrenal system (SAS) (Tab. 1).

Table 1. Dynamics of central, pulmonary and hepatoportal hemodynamics in patients with ADHF depending on the use of Sacubitril

Without Sacubitril (n=77)
Parameters With Sacubitril (n=77)
initially 10 days relative dynamics, %
. 82.03+17.07 83.01+17.97 | 69.10£12.52"™ -12.75424.20
Heart rate per min
72.30+4.74*** 81.04+£16.19 | 72.13+11.71" -7.48+24.06
VS, mm 12.83+1.40 12.89+1.37 12.87+1.40 -0.10+5.07
9.70£0.98*** 12.78+1.43 2.73+1.43 -0.35£2.91
LVPW, mm 12.12+1.25 12.14+1.21 12.13+1.19 -0.06+1.41
8.95£1.00*** 12.11+1.30 12.07+1.28 -0.31+1.85
EDD, cm 7.20+£1.02 7.20£1.04 7.08+1.03" -1.57+4.34
5.04+0.31*%** 7.19+1.01 7.08+1.04M -1.53+3.85
EDV. mi 278.92+88.52 279.20+89.72 | 273.71+89.73" -1.98+5.54
103.80+21.70*** | 278.63+87.96 | 272.88+85.68" -1.80+5.99
ESD. cm 6.04+1.01 6.00+1.01 5.90+1.00 -1.27+8.55
3.35+0.30*** 6.09+1.03 5.83+0.99"M" -3.61+9.59
ESV. m 192.96+73.38 19.,36£73.62 | 185.93+76.03" -3.18+8.76
48.85£10.88*** | 194.56+73.64 | 189.60+71.35" -2.09+6.96
EF. % 26.88+6.27 26.81+6.29 29.08+8.02"M\ 8.48+15.18
63.65+5.42%** 26.94+6.31 | 31.94+8.07*"M\n 19.93+22.15**
LA cm 4.55+0.81 4.56+0.84 4.44+0.83" -2.39+6.92
3.20£0.43*** 4.54+0.79 4.27+0.74"M\N -5.38+9.03*
Lo 44.12+4.33 44.26+4.38 43.93+4.86 -0.79+3.89
dyskinesia area, %
0.00+0.00*** 43.99+4.31 43.03+5.177 -2.1347.13
RA. cm 5.44+0.65 5.46+0.66 5.41+0.66" -0.81+3.08
3.17+0.50*** 5.42+0.64 5.38+0.69 -0.81+3.55
RVAW. on 0.66+0.08 0.66+0.08 0.64+0.10 -2.65+11.01
’ 0.39£0.09*** 0.65£0.08 0.65+0.09 -1.14+7.24
. . 131.02+16.41 131.25+16.30 | 130.43+16.61 -0.61+2.91
Systolic LV size, ml
81.90+11.32*** | 130.79+£16.63 | 129.42+17.79" -1.10+4.02
Diastolic LV size, 91.15+16.20 91.19+16.18 89.09+19.21 -2.63+11.97
ml 46.25+5.60*** 91.10+16.33 90.29+16.74 -0.89+4.32
30.86+4.45 30.95+4.49 31.67+5.00" 2.40+7.65
RV ADF, %
53.45+4.72%** 30.77+4.44 31.68+5.24" 3.03+9.44
LV E/A, relative 2.09+0.97 2.15+0.98 2.15+0.98 0.00+0.00
unit 1.3240.32%** 2.03+0.97 1.93+0.91 -2,87+£11,77*
LV IVRT, msec 64.74+11.09 64.35+£11.00 64.35+£11.00 0,00+0,00
81.60+£12.58*** | 65.14+11.24 | 68.14+8.75*M 6.60+£18.33**
RV E/A, relative 2.05+0.74 2.07£0.73 2.04+0.72 -1.21+5.82
unit 1.33£0.33*** 2.02£0.75 1.86+0.62"\" -5.40£14.32*
RV IVRT, msec 85.43+11.15 86.36+10.62 86.92+9.91 0.90+5.56
84.35+14.61 84.51+11.67 84.57+11.10 0.61+9.19
PA. mm 3.38+1.06 3.39+1.08 3.34+1.05" -1.31+4.98
2.460.43*** 3.38+1.05 3.28+0.99" -2.35+6.71
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Without Sacubitril (n=77)
Parameters With Sacubitril (n=77)
initially 10 days relative dynamics, %
. 99.01+13.05 98.98+13.05 97.30+£12.68" -1.52+4.98
PA velocity, cm/sec
73.05+6.48*** 99.04+13.14 | 96.45+12.90™ -2.35%6.59
PA AT. msec 99.24+20.62 99.01+19.90 | 101.77+18.54" 3.55+10.01
’ 91.65+£11.76* 99.47+21.46 | 102.51+21.20" 3.85£13.24
274.03+22.94 273.55+21.93 | 273.16+21.79 -0.13+1.71
PA ET, msec
268.20+34.22 274.51224.07 | 274.93+24.84 0.18+3.48
PA AT/ET, relative 0.36+0.05 0.36+0.05 0.37+0.05™ 3.71+10.13
unit 0.41+0.06** 0.36+0.05 0.37£0.06" 3.78+13.62
average dimension 31.16+7.78 31.25+7.73 27.36+7.13M7 -11.89+12.97
of PA, mmHg 16.85+2.72%** 31.07+£7.88 | 25.25+4.74*"\ -16.37£14.70

Note: * - the significance of the difference between the groups depending on the use of sacubitril. One mark -

p<0.05, two marks - p<0.01, three marks - p<0.001.

Echocardiography revealed significantly increased LV
wall thickness in ADHF patients (p<0.001 for both walls),
which was a reflection of structural and functional
remodeling of the myocardium triggered by neurohumoral
mechanisms of CHF-activation of the general and local
renin-angeotensin-aldesterone  system  (RAAS). The
dimensions of the left chambers of the heart were
significantly dilated (p<0.001 and LV and LA), the volume
of the LV determined in the apical position was also
increased (p<0.001). LV systolic function was characterized
by a violation of regional contractility - on average, the area
of regional LV myocardial dyskinesis was 44.12+4.33%.
Global LV systolic function, which is reflected by LVEF,
was significantly reduced (p<0.001 with control group (CG))
and ranged from 16.5-37.3% (median-27.2%).

The LV diastolic function in our study was evaluated by
recording the maximum rates of early and atrial filling and
their ratio, as well as the duration of IVRT. It was found that
the rate of early (active) diastolic filling in patients with
ADHF was comparable to the indicator recorded in CG. The
rate of transmitral blood flow in the phase of late (atrial)
filling on average in the group of ADHF was significantly
lower than in the CG (p<0.001). However, the calculation of
their ratio found that in 15 (11.87%) patients, the ratio of E/A
at the level of the mitral valve (MV) was below 0, which
reflects type I diastolic dysfunction (difficulty in relaxation),
in 66 (47.83%) patients, the E/A value was in the range of
1-2 relative units, which is a sign of normal or pseudonormal
type of diastolic filling (LV diastolic dysfunction type II). In
the remaining 57 (39.86%) patients, E/A exceeded 2 relative
units, reflecting type 111 diastolic dysfunction (restrictive). In
CG, the difficulty of myocardial relaxation was found in 5
(25%) patients, in the remaining cases, the E/A ratio was
within normal limits (chi square=13.53, p<0.01). The
duration of IVRT in patients with ADHF was significantly
shorter than in CG, reflecting the tendency to form restrictive
diastolic dysfunction.

The right parts of the heart in patients with ADHF were
also characterized by significant dilatation compared to the
right chambers in representatives of the CG (p<0.001 for RA

and RV) and an increase in the thickness of the RVAW
(p<0.001). Systolic function of RV, characterized by ADF,
was significantly reduced (p<0.001) and ranged from 25.7 to
40.8%. The diastolic function of the RV myocardium was
characterized, on average, by a decrease in the rate of atrial
filling (p<0.001) and an increase in the E/A ratio (p<0.001),
which reflects the tendency to form diastolic dysfunction of
the restrictive type (54 (39.13%) patients). At the same time,
the duration of IVRT of RV did not differ against the
background of ADHF and in the CG.

The study of the pulmonary artery (PA) revealed a
significant increase in its diameter (p<0.001), blood flow rate
(p<0.001) and the time of acceleration of expulsion flow
(p<0.05). As a result, the AT/ET ratio on the PA valve
was significantly reduced (p<0.01), reflecting a significant
increase in the average pressure in the pulmonary artery
system (p<0.001), which varied from 21.7 to 48.3 mmHg.

In order to determine the effectiveness of Sacubitril as part
of the intensive therapy, all patients were randomly
distributed into 2 equal groups of 69 patients each. Patients
of one group were treated with valsartan, patients of the
other group-a combination of valsartan and Sacubitril in
individually selected doses, depending on the hypotensive
response.

Initially, the groups did not differ in age and
hemodynamic parameters. Against the background of the
therapy, almost all hemodynamic parameters in both groups
showed a comparable tendency to positive changes, which,
although it reached the level of statistical reliability, was
clinically insignificant, did not exceed 5%. Clinically
significant were a decrease in heart rate (by 7.48% and
12.75% in the groups with and without Sacubitril,
respectively, the inter-group difference is unreliable), a
decrease in the average pressure in the pulmonary artery (by
16.37% and 11.89%, unreliable) and an increase in the final
diastolic blood flow rate in the hepatic artery (by 19.59% and
7.51%, unreliable).

In the group of patients taking Sacubitril, there was a
significantly greater decrease in the RV E/A ratio (-5.40% vs.
-1.21%, p<0.05), a decrease in the size of the left atrium



528

K. K. Gulyamova: Evaluation of Sacubitril Efficiency in the Treatment

of Acute Decompensation of Cardiac Insufficiency

(-5.38% vs. -2.39%, p<0.05) and an increase in LV EF
(19.93% vs. 8.48%, p<0.01). As a result, by the end of the
hospitalization period in the group of patients taking
Sacubitril, compared with patients not taking the neprilysin
inhibitor, significantly greater LV EF was achieved
(31.94+8.07% vs. 29.08+8.02%, p<0.05), the duration of
IVRT of LV (68.14+8.75 msec vs. 64.35+11.00, p<0.05),
lower values of the average pressure in the pulmonary artery
system (25.25+4.74 mmHg vs. 27.36 mmHg) +7.13 mmHg,
p<0.05). These differences reflect a general pattern: an
improvement in the functional properties of the myocardium
(an increase in the duration of IVRT indicates a decrease in
restrictive disorders) is associated with an increase in LV
systolic function, which contributes to better diastolic
emptying of the LA (a decrease in the size of the LA), and, in
turn, a decrease in pressure in the pulmonary artery.
Reducing the afterload on the RV leads to an improvement in
its functional properties (reduction of restrictive changes)
and the severity of right heart failure.

4. Conclusions

Our study found that in the conditions of intensive therapy
of ADHF in the period of hospitalization (10 days), the
introduction of Sacubitril into the therapy regimen can
increase the positive effect of treatment, contributing to the
improvement of central and pulmonary hemodynamics.
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