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Choice of RAAS blocker in the treatment
of heart failure in acute myocarditis

E.G. Nesukay, V.M. Kovalenko, S.V. Cherniuk, R.M. Kyrychenko,
le.Yu. Titov, L.I. Hiresh, O.V. Dmytrychenko, A.B. Slyvna

M.D. Strazhesko National Scientific Center of Cardiology, Clinical and Regenerative Medicine
NAMS of Ukraine, Kyiv, Ukraine

The aim — to evaluate the effectiveness of sacubitril/valsartan and enalapril in heart failure treatment in patients with
acute severe myocarditis with reduced left ventricular ejection fraction based on dynamic analysis of the heart structural
and functional changes.

Materials and methods. The study is based on the results of examinations of 90 patients with a severe course of acute
myocarditis (AM) with reduced ejection fraction (EF) of the left ventricle (LV) — <40 %. The patients were divided into two
groups: the Tst group included 48 patients who were treated with an angiotensin-converting enzyme (ACE) inhibitor —
enalapril as part of heart failure (HF) therapy; the 2nd group included 42 patients with AM who received the sacubitril/
valsartan combination instead of enalapril in the complex therapy of HF. All patients underwent a 6-minute walk test,
echocardiography (EchoCG) with the speckle-tracking method, and cardiac magnetic resonance imaging (CMR).
Examinations were carried out three times: in the 1st month from the onset of AM symptoms before the appointment of
drug therapy, after 6 and 12 months of observation. Part of the patients from the 1st group, namely 25 patients (52.1 %)
in whom the use of ACE inhibitors proved to be ineffective after six months, was transferred to the combination of sacubi-
tril /valsartan (group TA).

Results and discussion. After six months of treatment, compared to the 1st group, the patients of the 2nd group were
distinguished by better indicators of the structural and functional state of the heart, which characterise the contractility and
volume of the LV — the values of LV EF and LV longitudinal global systolic strain (LGSS) were higher by 13,7 and 26.2 %
respectively, LV end-diastolic volume index (EDVi) was 13.2% lower, as well as a 21.7 % lower number of LV segments in
which delayed contrast was detected on cardiac MRI. After six months of taking the sacubitril /valsartan combination in TA
group patients, an improvement in the structural and functional state of the heart was also achieved: the values of LVEF
and LGSS increased by 19.2 % and 27.9 %, respectively, and LV EDVi decreased by 19.0 %; the number of LV segments
in which delayed enhancement was determined on cardioc MRI decreased by 30.7 %. With the help of regression analy-
sis, it was established the presence of a set of factors that determine the priority of prescribing the sacubitril /valsartan
combination as initial therapy in patients with severe myocarditis: presence of reduced LVEF — <40 %, pronounced
decrease in longitudinal and circular global LV strain — <8.5 and 9.0 %, respectively; pronounced dilatation of the LV —
EDVi >102 ml/m?; presence of lll or higher HF functional class; presence of delayed enhancement in > 5,0 LV segments
according to cardiac MRI data.

Conclusions. In patients with a severe course of myocarditis, the sacubitril /valsartan combination prescribed as initial
therapy showed higher effectiveness compared to ACE inhibitors in terms of improving contractility and reducing LV
dilatation, as well as improving the functional class of heart failure. A complex of factors has been established that prove
the expediency of prescribing the sacubitril /valsartan combination as initial therapy for heart failure in patients with acute
myocarditis.

Key words: acute myocarditis, heart failure, optimal medical therapy, sacubitril/valsartan combination, angiotensin-
converting enzyme inhibitors.
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yocarditis is an inflammatory disease of the

myocardium, the manifestations of which
range from subclinical disease to cardiogenic shock,
arrhythmias, and sudden death [6]. The dominant
clinical manifestation of severe acute myocarditis
(AM) is progressive heart failure (HF), which is asso-
ciated with the heart muscle inflammatory lesion and,
as a result, with the heart contractile function deteri-
oration, left ventricle (LV) dilation, life-threatening
arrhythmias and persistent hemodynamic disorders
[3, 5,9, 19]. In recent years, more and more publica-
tions have appeared testifying to the high effective-
ness of the angiotensin-receptor neprilysin inhibitor
sacubitril/valsartan (S/V) in the complex of optimal
HF drug therapy [7, 11]. Among RAAS blockers, the
potential advantages of S/V versus angiotensin-con-
verting enzyme inhibitors (IACE) include the impact
on the pathogenetic mechanisms of HF formation, in
particular the recently established anti-inflammatory
and antifibrotic effects, which are of significant rele-
vance in the treatment of AM [13, 18, 20, 21].
Therefore, timely optimisation of therapy to prevent
HF progression in patients with AM is one of the pri-
mary tasks in clinical practice and has prognostic
significance.

The aim - to evaluate the effectiveness of sacubi-
tril/valsartan and enalapril in patients with acute myo-
carditis heart failure and reduced left ventricular ejec-
tion fraction based on dynamic analysis of heart struc-
tural and functional changes.

MATERIALS AND METHODS

A total of 90 consecutive patients with AM and HF
with reduced (<40 %) ejection fraction (EF), NYHA
II-IV functional class were enrolled in the study. Their
age was 37.2+2.7 years, 57 of whom (63 %) were men.
Diagnosis of myocarditis was based on the Ukrainian
Association of Cardiology guidelines for the diagnosis
and treatment of myocarditis [1, 2].

All patients provided written informed consent
before being included in the study according to the
Order of the Ministry of Health of Ukraine No. 110
from 14.02.2012. The study was conducted in accord-
ance with the rules of the Declaration of Helsinki,
«Ethical Principles of Medical Research Involving
Humans», and the «General Declaration on Bioethics
and Human Rights (UNESCO)», on the basis of the
department of noncoronary heart diseases, rheuma-
tology and therapy of the M.D. Strazhesko National
Scientific Center of Cardiology, Clinical and
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Regenerative Medicine NAMS of Ukraine from
January 2022 to November 2023.

All patients’ medical history and clinical status
were initially examined, and biochemical and func-
tional studies were performed. The NYHA functional
class evaluation is based on a 6-minute walking test
(6MWT) [17].

Transthoracic echocardiography was performed
using an Aplio Artida SSH-880CV ultrasound system
(Toshiba Medical System Corporation, Japan). LV
end-diastolic volume (EDV) and LV end-systolic vol-
ume (ESV) were measured, LVEF for study inclusion
was calculated using the Simpson’s biplane method.
The LV end-diastolic volume (EDV) was adjusted for
body surface area to obtain an EDV index (EDVi).
Longitudinal global systolic strain (LGSS) was evaluat-
ed using 2D speckle tracking technique in the apical
four-chamber, two-chamber, and three-chamber views.
Segmentation of LV was based on the R. Lang’s six-
teen-segment model [14].

Circumferential global systolic strain (CGSS) and
radial global systolic strain (RGSS) were assessed, video
loops were recorded along the short axis of the LV at
the level of the papillary muscles. The average deforma-
tion indicators of six segments were calculated, with
one segment representing each LV wall in the middle
section [14]. Values of strain and strain rate indicators
were analysed using the Wall Motion Tracking software
package. All strain indicators were presented in abso-
lute values.

Cardiac magnetic resonance (CMR) imaging with
Gadovist® contrast was performed on a Vantage Titan
HSR 1.5 Tesla scanner (Toshiba, Japan). Images of the
heart were evaluated along the short and long axes in
three modes: T'1 - (to detect hyperemia in the area of the
inflammatory lesion), T2 - (to detect areas of edema)
and late gadolinium enhancement (LGE) mode (10-15
minutes after contrast injection to detect necrotic or
fibrotic changes) [8, 12, 13]. The severity of myocardial
edema was evaluated, and a quantitative analysis of the
areas of contrast accumulation in the early and delayed
phases was performed according to the standardised
imaging of the 17-segment structure of the LV myocar-
dium with an assessment of the number of segments
with inflammatory and fibrotic changes [8, 10].

Baseline HF treatment in all patients included
beta-blockers, diuretics, mineralocorticoid receptor
antagonists (MRA) according to current guidelines,
and anticoagulants and antiarrhythmics if needed [17].
Depending on the RAAS blocker, 48 patients were
started on ACE; enalapril in an initial dose of 5 mg bid
(1%t group), and 42 patients were started on S/V in the
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Table 1
Baseline characteristics of patients
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The value of the indicator (M£m)

Indicators
15t group (n=48) 2" group (n=42) p

Age, years 36.8+24 37.6+28 >0.05
Female, % 18 (37.5 %) 15 (35.7 %) -
Mean systolic blood pressure 106.1 £5.9 103.6 £ 5.6 >0.05
Mean diastolic blood pressure 63.1+38 62.2+3.6 >0.05
Serum creatinine level, mmol/I 81976 787 £6.8 >0.05
Serum K* level, mmol/I 471+£022 4.66 +0.23 >0.05
NYHA functional class, %

Il 29.2 28.5 -

1] 60.4 61.9 -

\% 104 9.5 -
6MWT, m 263.3+21.2 271.0+23.2 >0.05
LV EDVi, ml/m? 106.4 £ 5.7 104.2 +8.2 >0.05
LV EF, % 362+28 36.7%25 >0.05
LGSS, % 8.64 £0.63 11.71+£0.81 >0.05
The total number of affected LV segments 6.98+0.73 7.23+0.69 >0.05

NYHA — New York Heart Association; SBMWT — 6 Minute Walk Test; LV — Left Ventricle; EDVi — End-Diastolic Volume Index; EF — Ejection

Fraction; LGSS - Longitudinal Global Systolic Strain.

initial dose of 24/26 mg bid (2" group). Enalapril and
S/V doses were doubled every 2-4 weeks up to an opti-
mal target of 20 mg bid and 97/103 mg bid, respective-
ly. Beta-blocker (Carvedilol) was prescribed in an ini-
tial dose of 6,25 mg bid for all patients with further
up-titration to a dose of 25 mg bid or maximal tolerat-
ed. Eplerenone and Torasemide were prescribed once a
day in doses of 25 and 5 mg, respectively.

The statistical analysis was performed using SPSS
Advanced Statistics 27.0 L-CZAA-BT2KCD version.
The calculated quantitative indicators are presented as
the mean value and standard deviation of the mean
(M+m). By using the student’s t-test, average indicators
across all groups were compared. A critical level of sta-
tistical significance was set at p<0.05 for all types of
analysis. Limit values of indicators that served as pre-
dictors of the presence of certain clinical characteristics
were determined using the Student’s criterion through
multivariate regression analysis.

RESULTS

Basal clinical characteristics of the studied groups,
as well as structural and functional echocardiographic

parameters, were comparable, as shown in Table I.
Cardiac MRI data did not show any significant differ-
ence in the total number of LV segments affected by
inflammatory changes or with the presence of delayed
contrast. Groups were homogeneous in terms of opti-
mal medical therapy.

After six months of treatment, patients in both
groups were marked by achieved doses of Enalapril
and S/V, Carvedilol, Eplerenone and Torasemide, as
well as by the values of mean systolic and diastolic BP
(Table 2). However, most patients in the 2°¢ group
(60.0 %) demonstrated a significant reduction of HF
symptoms and had NYHA I functional class, while in
the 1 group, only 21.9 % of patients improved to
NYHA I functional class. In addition, among the
patients from the 27 group, only 11.9 % had NYHA
IIT functional class, and none of the patients corre-
sponded to NYHA IV functional class, while in the 1%
group, more than half of patients corresponded to
NYHA III (41.6 %) and IV (10.4 %) functional class.

The 2™ group of patients showed a significant
improvement in EDVi (13.2 % lower), EF (13.7% high-
er), LGSS (26.2 % higher), 6MWT (18.8 % longer)
compared to those in the 1st group (table 2). A compar-
ative analysis of cardiac MRI results showed that in the
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Table 2

Characteristics of the studied groups after six months of treatment
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The value of the indicator (M£m)

Indicators
1t group 2" group p

Mean achieved daily dose of Enalapril, mg 335+£26 - -
Mean achieved daily dose of S/V, mg - 320.5+24.8 -
Mean achieved dose of Carvedilol, mg 39547 36.8+£4.5 >0.05
Mean dose of Eplerenone, mg 215+ 2.1 225+23 >0.05
Mean dose of Torasemide, mg 4.15%£0.35 4.24 £0.35 >0.05
Mean systolic blood pressure 1153+7.2 122172 >0.05
Mean diastolic blood pressure 685+5.1 67.4+57 >0.05
Serum creatinine level, mmol/I 695+54 742156 >0.05
Serum K* level, mmol/I 4.75+0.31 472+027 >0.05
NYHA functional class, %

I 21.9 60.0 -

I 27.1 30.1 -

1] 41.6 11.9 -

\% 10,4 - -
6MWT, m 298.2 +26.7 397.2+29.4 <0.01
LV EDVi, ml/m? 947 5.4 822+5.1 <0.05
LV EF, % 415+£24 48.1+£25 <0.05
LGSS, % 8.64 £0.63 11.71 £0.81 <0.01
CGSS, % 8.90 £0.82 10.54 £1.08 >0.05
RGSS, % 18.35 + 2.64 21.2+276 >0.05
Number of LV segments with inflammatory changes 3.14£0.28 247 £0.27 <0.05
Number of LV segments with LGE 4.14+0.38 3.24£0.36 <0.05
The total number of affected LV segments 7.28 £0.53 571+0.51 <0.01

NYHA — New York Heart Association; SMWT — 6 Minute Walk Test; LV — Left Ventricle; EDVi — End-Diastolic Volume Index; EF — Ejection
Fraction; LGSS — Longitudinal Global Systolic Strain; CGSS — Circumferential Global Systolic Strain; RGSS — Radial Global Systolic

Strain; LGE — late Gadolinium Enhancement.

2" group of patients, the number of LV segments with
inflammatory lesions and the number of those in
which DE was detected was 21.3 and 21.7 % less,
respectively; also, the total number of affected LV seg-
ments was significantly less (21.4 %) compared to those
in the 1% group.

Therefore, after six months of treatment, patients
in the S/V group demonstrated significantly better
results versus patients in the enalapril treatment group:
reduced LV dilation, improved left ventricular contrac-
tility as indicated by LVEF and LGSS, and better exer-
cise tolerance.

The analysis of results in the 1st group showed
that after six months of enalapril treatment 25 patients

(52.1 %) did not show significant differences between
baseline and 6-month follow-up in echocardiographic
parameters: they still had reduced LVEF (35.7+2.3 %)
and LGSS (7.32+0.51 %); NYHA functional class > 111,
significant LV dilatation (LV EDVi 107.8+6.9 ml/m?).
The number of LV segments with LGE and the total
number of affected LV segments was 6.31+£0.54 and
8.49+0.62, respectively. These patients (group 1A)
were switched to S/V after a minimum of 36 hours
from ACEi withdrawal, initially prescribed at 48/52
mg dose bid and up-titrated to dose 97/103 mg bid.
Patients who experienced improvement in structural
and functional parameters continued treatment with
enalapril 20 mg bid (1B group, n=23).
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Differences in echocardiographic and cardiac magnetic resonance imaging parameters after 12-month follow-up

The value of the indicator (M£m)

Indicators
1A group 1B group 2" group

LV EDVi, ml/ml 87,3+5,9 88,8+ 5,7 76,4+5,7*
LVEF, % 44,2 + 24 43,3+2,6 50,6 £ 2,6 *°
LGSS, % 10,15+0,79 * 8,19+0,78 12,31 +0,84 **°
CGSS, % 9,06 +£0,98 8,45+ 0,83 10,06 + 0,98
RGSS, % 17,23 £2,45 17,01 £ 2,51 21,23 £2,85
Number of LV segments with inflammatory changes 2,54 + 0,27 2,65 0,26 2,23+0,24
Number of LV segments with LGE 4,37+0,39* 5,32+0,41 2,84 + 0,42 **
The total number of affected LV segments 6,91+0,51 7,97 £0,54 5,07 £ 0,46 **°

The difference in indicators is statistically significant compared to those in the 1B group: * — p<0.05; ** — p<0.01. The difference in indicators is statistically
significant compared to those in the 1A group: © — p<0.05. LV — Left Ventricle; EDVi — End-Diastolic Volume Index; EF — Ejection Fraction;
LGSS - Llongitudinal Global Systolic Strain; CGSS — Circumferential Global Systolic Strain; RGSS — Radial Global Systolic Strain;

LGE - Late Gadolinium Enhancement.

After 12 months of treatment with S/V, 1A group
patients showed significant positive dynamics of indi-
cators of the structural and functional state of the heart:
the value of LVEF and LGSS increased by 19.2 % and
27.9 %, respectively, LV EDVi decreased by 19.0 %. The
number of LV segments in which LGE was detected
decreased by 30.7 %, and the total number of affected
LV segments also decreased from (8.49+0.62) to
(6.91+0.51) segments (p<0.05). In addition, the replace-
ment of ACE inhibitors with the S/V after six months
of treatment made it possible to improve the result of
the 6MWT: the walking distance increased from
257.8+22.9 m to 325.1+24.8 m (p<0.01).

After 12 months of follow-up, the results of treat-
ment in all studied groups were analysed, and it was
found that the best response to RAAS blockers was
achieved in the 2™ group of patients who were pre-
scribed the S/V from the baseline (Table 3). These
patients, after 12 months of treatment, were character-
ised by better LV contractility compared to the patients
of the 1A and 1B groups, which was evidenced by the
practically normal average value of LVEF and a signifi-
cantly higher value of LGSS. The differences were
observed against the background of a smaller number
of both segments with the presence of LGE and a small-
er total number of affected LV segments in the 2"
group. No significant differences in LGSS and RGSS
values were seen between the groups after 12 months of
follow-up.

The comparative analysis of indicators of the
structural and functional state of the heart in the 1A
group showed that after switching from enalapril to

S/V after 12 months of observation, the values of EF
and EDVi of LV corresponded to the average level of
those in 1B group (Table 3). Furthermore, in 1A group
patients after six months of S/V, the value of LGSS was
significantly higher, and the number of LV segments
with LGE was significantly less compared to 1B group.
In order to establish independent prognostic fac-
tors that are predictors of effectiveness and may serve
as indications for priority prescription of S/V, multivar-
iate regression analysis was performed in group 1A and
a multivariate model was created. The regression
model looked as follows:
Y=ayta,x,tax, ... +a x,,
where y - represents the initial function of the model (expe-
diency of prescribing the S/V instead of ACE inhibitors as a
component of HF therapy as a priority RAAS blocker in
patients with severe AM), x , ..., x, - represent independent
variables (limit values of the factors determined during the
initial study), a, ..., a, — are the model coefficients.
According to the values of the B coefficients, the
greatest contribution to the future effectiveness of
prescribing the S/V instead of ACE inhibitors accord-
ing to the results of the 6-month treatment course had
the following indicators determined during the 1%
month from the onset of the disease before prescrib-
ing of the treatment: reduced LVEF <40 % ($=0.601;
p=0.016); significant reduction of LV LGSS and
CGSS -<8.5(p=0.687; p=0.012) and <9.0 % (p=0.611;
p=0.024), respectively; significant LV dilatation — LV
EDVi =102 ml/m? (f=0.712; p=0.006); NYHA
functional class > III according to the results of the
6MWT (p=0.425; p=0.047); delayed contrast in >5.0
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LV segments according to cardiac MRI (f=0.548;
p=0.031).

DISCUSSION

To the best of our knowledge, this is the first study
suggesting significant advantages of S/V over enalapril
in patients with AM and HF with severe left ventricular
dysfunction during 12-month follow-up.

Specifically, the positive impact of the S/V on
improving the structural and functional state of the
heart, such as a notable increase in LVEF and LGSS,
along with a reduction in LV EDVi, was particularly
evident in the 1A group of patients with insufficient
response to enalapril treatment. These findings align
with numerous prospective studies that have highlight-
ed the benefits of this combination in the comprehen-
sive management of HF [11, 18, 22, 23]. As a result, S/V
has been incorporated into contemporary guidelines
for treating chronic HF [17].

Nevertheless, studies devoted to the effectiveness
of the S/V in patients with AM, accompanied by signif-
icant dilatation and impairment of LV systolic function
and the development of HF with reduced EF, have not
been conducted to date. Our study contributes to
understanding the superior effectiveness of S/V com-
pared to enalapril, primarily attributed to a reduction
in the number of LV segments showing delayed con-
trast, indicative of fibrotic/necrotic changes in the
myocardium. These changes often contribute to persis-
tent LV contractility impairment and hinder its reverse
remodeling despite optimal drug therapy for HE
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Additionally, international studies have also highlight-
ed the antifibrotic and anti-inflammatory effects of the
S/V, particularly relevant in the context of AM [4, 15,
23].

The early indicators of higher efficiency of the S/V
versus enalapril identified in our study using multivar-
iate regression analysis will make it possible to make a
timely correction of HF drug therapy in patients with
AM and in numerous clinical situations to make a deci-
sion to prescribe the S/V combination as starting ther-
apy. Prospects for further studies of the S/V in patients
with AM should include conducting multicenter ran-
domised clinical trials with analysis of its efficacy and
safety and impact on classic endpoints, such as the
frequency of hospitalisations and death.

CLINICAL CASE

We present a clinical case that demonstrates the
importance of timely prescription of HF treatment to
patients with AM. Patient L., 38 years old, combatant
was hospitalised in July 2023 at M.D. Strazhesko
National Scientific Center of Cardiology, Clinical and
Regenerative Medicine NAMS Ukraine with com-
plaints of shortness of breath during moderate physical
exertion, palpitations, fatigue, reduced tolerance to
physical exertion, bilateral edema of the feet and shins.
From the anamnesis, it is known that she got sick 3-4
weeks after acute viral infection and hypothermia.

The 6MWT showed 258 m, corresponding to
NYHA III functional class. Echocardiography revea-
led dilatation and diffuse hypokinesis, resulting in

Gs=46.4%
EF=23%

-

20
GS=-8.1%
EF=25% .
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Fig. 1. Baseline echocardiography in patient L. STEchocardiography showed significant impairment of LGSS

and LVEF.
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Fig. 2. Echocardiography in patient L. after six months of S/V treatment.

decreased LVEF to 25.0 %, LGSS and GCSS to 8.1 %
and 8.8 %, respectively, and LV EDVi was 106.2 ml/m*
(Fig. 1). Cardiac MRI indicated signs of diffuse myo-
carditis with damage of at least eight segments of the
LV, along with the simultaneous presence of all 3 Lake
Louise criteria (Fig. 1). These findings collectively met
all the criteria established in our study, supporting the
priority prescription of the S/V as RAAS blocker in
HF treatment. The dose of S/V 50 mg twice a day was
prescribed and up-titrated to the target of 200 mg
twice a day. Also, Carvedilol was prescribed in the
dose 6.25 mg twice a day with further up-titration to
target 25 mg twice a day; Eplerenone and Torasemide
were administered once a day in doses 25 and 5 mg,
respectively. Target doses of S/V and Carvedilol were
achieved in 60 days.

Significant positive changes were noted after six
months: LVEF increased to 50 %, and LV LGSS
improved to 16.6 % (Fig. 2). Cardiac MRI showed no
signs of the inflammatory process, with delayed con-
trast noted only in 2 segments of the LV intramural-
ly, indicating residual fibrotic changes. The patient’s
clinical condition improved significantly, with
reduced complaints of shortness of breath and palpi-
tations, disappearance of leg swelling, and a 6MWT
distance of 490 m, corresponding to NYHA I func-
tional class.

The presented clinical case demonstrates the effec-
tiveness of the timely prescription of S/V which result-
ed in reverse heart structural and functional remode-
ling in a patient with severe AM.

CONCLUSIONS

1. In patients with a severe course of myocarditis,
the initial S/V prescription for heart failure with
reduced ejection fraction treatment showed higher
effectiveness compared to ACE inhibitors in terms of
improving contractility and reducing LV dilatation, as
well as improving the NYHA functional class.

2. In lack of ACE inhibitors effectiveness, sacubi-
tril/valsartan is advisable for intake for faster restora-
tion of LV contractile function, reduction of LV dilata-
tion and improvement of heart failure functional class
by reducing the number of LV segments affected by
inflammatory and fibrotic lesions

3. The basis of the higher efficiency of treatment
with the sacubitril/valsartan versus ACE inhibitors was
its antifibrotic and anti-inflammatory effects, which
caused a reduction in the volume of LV lesions accord-
ing to cardiac MRI and, as a result, a faster recovery of
LV contractility.

4. Based on regression analysis, a set of factors was
established that prove the expediency of prescribing
the sacubitril/valsartan as initial therapy for heart fail-
ure in patients with severe acute myocarditis: reduced
LV ejection fraction — <40 %; reduction of longitudinal
and circular global LV systolic deformation - <8.5 and
<9.0 %, respectively; pronounced LV dilatation -
end-diastolic volume index >102 ml/m? III or higher
functional class of heart failure; the presence of delayed
enhancement in >5.0 segments of the LV according to
cardiac MRI data.
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Bu6ip 6nokaropa peHiH-aHrioTeH3UH-ANbAOCTEPOHOBOI CUCTEMU AN1S JIIKYBAHHS cepLeBoi
HepoCTATHOCTi NPU rocTPOMY MiOKAPAMTI

O.l. Hecykai, B.M. Koeanenko, C.B. YepHiok, P.M. Kupuuenko, €.10. Titos, n.N. lpew, O.B. AMutpuuerko,
A.B. CnuBHa

1Y «HauionanbHmit Haykoewmit ueHTp “IHCTUTYT Kapaionorii, KNiHIYHOT T pereHepaTusHOT MeauumnHu imeni akagemika M. Crpaxecka”
HAMH Ykpainu», Kuis

MeTta — ouinnti edekTnsHiCTL cakybiTpuny/BancapTaHy Ta eHananpuny ans nikyBaHHs cepuesoi HegoctatHocTi (CH)
Y XBOPUX 3 TAXKMM Nepebirom miokapamTy 3i sHmxeHoto dpakuieio sukmay (PB) nisoro wnyrouka (JILL) na ocHoBsi auHamiy-
HOrO AHANI3Y CTPYKTYPHO-bYHKLIOHANBHOIO CTAHY CepLs.

Marepianu i Metoan. [locnigxeHHs rpyHTYETbCA HA pesynbTaTax obctexers 90 xBopmx i3 TaXKUM nepebirom roctporo
miokapauty (TM) 3i sHuxeroto OB JILL < 40 %. Xsopi 6ynu posnogineri Ha 2 rpynu: 1-wa rpyna — 48 xsopwx iz M, axi B
komnnekci Tepanii CH oTpumysanu iHribitop awriotensmHnepetsopiosansHoro depmenty (IAMND) enananpun; 2-ra
rpyna — 42 xsopwmx i3 [M, ski B KoMnnekci onTuMansHoi MeamkameHTosHol Tepanii CH samicts enananpuny oTpumysasnm
kombiHauiio cakybiTpun/eancapTaH. Ycim xeOpum NpoBOAMAK TECT i3 b-xBunmHHOIO xoabboto, exokapaiorpadiio (ExoKT) si
CNEKN-TPEKIHI METOMKOID, MAFHITHO-pe3oHaHcHy Tomorpadito (MPT) cepusa. Obctexenns nposoamnu Tpuui: B 1-i Micaub
Bifl No4aTky cumntomis [M 10 NpM3HAYEHHS MEAMKAMEHTO3HOT Tepanii, yepes 6 Ta 12 micauis cnoctepexerHs. YactuHa
nauienTis 3 1-i rpynu, a came 25 (52,1 %) xsopux, B akmx sactocysanHs iAMND susasunocs HeedbekTmBHUM, yepes & micauis
Byna nepeseneHa Ha Npuiom kombinauii cakybitpun/sancaptar (1A rpynal).

PesynbTati Ta obrosoperHs. Hepes 6 micsuis nikyBaHHA y XBOPUX 2-1 rpynu NopisHAHO 3 1-10 Bynu KpaLli MOKA3HUKM
CTPYKTYPHO-YHKLIOHABHOTO CTAHY CEPUS, L0 XAPAKTEPH3YIOTh CKOPOTIMBY 3AATHICT Ta 06" eM nopoxHuHu JILL, Binbuui
sennumHn OB Tta nosposxHboi mobansHoi aedopmauii JILL signosiagHo Ha 13,7 ta 26,2 %, merwmin Ha 13,2 % iHpexc
kiHuesogiactoniunoro o6’emy (IKOO) JILL, a Takox meHwa Ha 21,7 % kinskicts cermenTis JILL, 8 akux na MPT cepug susis-
NANK BIACTPOYEHE KOHTPACTYBAHHS. Yepes 6 micauie npuiomy kombiHauii cakybitpun/sancaptaH y xsopux 1A rpynu
TAKOX BYNO JOCATHYTO MOKPALLEHHS CTRYKTYPHO-DYHKLIOHANBHOTO CTaHY cepus: BenmunHmn PB ta nosnosxHbLoi rnobars-
Hoi nedpopmauii JILL spocnm Ha 19,2 % 1a 27,9 % signosiaHo, a iKOO JILL amenwmsca Ha 19,0 %; kinbkicts cermenTis J1LL,
y akux npu nposeaeHHi MPT cepus BusHayanocs sigcTpoyeHe KOHTPACTyBaHHS, 3meHwunack Ha 30,7 %. 3a ponomororo
perpecinHoro aHaniay 6yno BCTAHOBNEHO KOMMIEKC GAKTOPIB, WO BU3HAYAKOTL MPIOPUTETHICTL NPU3HAYEHHSA KOMBIHALT
cakybiTpun/BaNCAPTAH K CTAPTOBOI TEpanii y XBOPUX i3 TsXKMM nepebirom MiokapamTy: HassHIcTb 3Huxerol PB JILL
< 40 %; BUPOXEHE 3HMKEHHS MO3A0BXHLOI TA UMPKyNspHOI rmobansHoi aepopmauii JILL < 8,5 ta < 9,0 % signosiaHo;
Bupaxera aunatauis JILL — iKOO JILLU > 102 mn/m2; Hasericts |l dyHkuioHansHoro knacy CH abo Buiue; HasBHICT Bif-
CTpoueHoro KoHTpacTysaHHs B > 5,0 cermentax JILL 3a aanmnmm MPT cepus.

BucHoBKM. Y xBOPMX 3 TsxXKMM nepebirom miokapamTy kombiHauis cakybiTpun/BancapTaH, NPUM3HAYEHa sk CTAPTOBA
Tepanisi, Nokasana GinbLry edekTUBHICT nopisHaHo 3 1AM Woao noninwWeHHs CKOPOTIUBOT 3AATHOCTI | BMEHLLEHHS AMUNa-
Tauii JILL, a Takox nokpauaHHs dyHkuioHansHoro knacy CH. BusnaueHo komnnekc ¢paktopis, Wo 3aCBiAYyiOTh 4OUIb-
HICTb NPU3HaYeHHs koMbiHauii cakybitpun/sancapTaH ak ctapTosoi Tepanii CH y xsopux i3 TM.

Kniouosi cnoea: roctpuit MiokapamT, CepueBa HeLOCTATHICTb, ONTUMANbHA MEAMKAMEHTO3HA Tepanis, KoMBiHALIA caky-
BiTpMn/BANCAPTAH, IHTBITOPU AHMOTEH3UHMNEPETBOPIOBALHOTO GEPMEHTY.



