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Results of one-year follow-up of patients
with severe myocarditis associated with COVID-19
on glucocorticoid therapy

S.V. Cherniuk, V.M. Kovalenko, R.M. Kirichenko, A.S. Kozliuk, B.V. Batsak,
K.S. Marchenko, E.G. Nesukay

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

The aim of the study — to investigate the effectiveness and safety of glucocorticoid therapy in patients with severe myo-
carditis associated with COVID-19.

Materials and methods. The results are based on data obtained from 72 patients with severe acute myocarditis (AM)
and heart failure (HF) with reduced left ventricular ejection fraction (LVEF < 40 %). Patients were divided into two groups:
the group 1 included 34 patients with AM, who had a documented history of coronavirus disease < 3 months before the
onset of clinical symptoms of AM; the group 2 consisted of 38 patients with AM, who had no history of coronavirus dis-
ease. All patients received optimal therapy for heart failure during all period of follow-up and immunosuppressive therapy
with glucocorticoids (GKs) within first 6 months from the onset of AM. Patients underwent for echocardiography with
speckle tracking and cardiac magnetic resonance (CMR). The studies were conducted three times: in the first month from
the onset of clinical symptoms of myocarditis, after 6 months, and after 12 months of observation.

Results and discussion. After 6 months of follow-up, improvements in the structural and functional state of the heart
were observed in both groups, with group 1 showing greater increases in LVEF and LGSS by 13.1 % and 22.2 %,
respectively (p<0.05). Additionally, group 1 exhibited a reduction in the number of LV segments affected by inflamma-
tory changes and the total number of damaged segments by 28.4 % and 18.3 %, respectively, compared to group 2
(p<0.05-0.001). After 12 months results of CMR demonstrated significantly less myocardial damage in group 1 com-
pared to group 2: the total number of LV segments affected by inflammation and/or fibrosis was 39.0 % lower
(p<0.001). The most common complications of GKs therapy after 6 months were obesity (13.88 %) and leukocytosis
(12.50 %), while hypokalemia occurred in 6.94 % of cases. Complications such as arterial hypertension, hyperglycemia,
functional hypercortisolism, and myalgia were recorded in 4.16 % of cases. After 12 months, a significant reduction or
complete resolution of GC-associated complications was observed in most patients: only 7 cases (9.72 %) of pathology
associated with GC therapy were recorded.

Conclusions. In patients with acute severe myocarditis with a history of coronavirus disease, glucocorticoid therapy
demonstrated greater efficacy in improving the structural and functional state of the heart after 6 months of follow-up
compared to patients without a history of COVID-19. The use of glucocorticoids in patients with severe myocarditis was
associated with the development of complications in more than a half of patients within the first 6 months of follow-up,
while after 12 months, there was a significant reduction in their frequency or their complete regression. During the
12-month observation period, none of the patients developed diseases or pathological conditions associated with gluco-
corticoid use that required inpatient treatment.

Key words: acute myocarditis, COVID-19, glucocorticoids, cardiac magnetic resonance, complications.
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n recent years, the COVID-19 pandemic has

become one of the main factors contributing to
the increasing prevalence and severity of cardiovascu-
lar pathologies worldwide [2, 4]. Among cardiovascu-
lar diseases, the incidence of which has significantly
increased during the coronavirus pandemic, myocardi-
al damage occupies a leading position. Some interna-
tional authors have reported that the detection rate of
myocarditis during the active phase of the epidemic has
increased several times during the active phase of the
epidemic [3, 17].

It is now proven that the coronavirus itself is a
relatively rare direct cause of myocarditis; in the struc-
ture of viral genomes detected in the myocardium
during endomyocardial biopsy, its share did not exceed
5 % even during the pandemic [17]. However, COVID-
19 has the ability to induce autoimmune inflammation
with hyperproduction of pro-inflammatory cytokines,
primarily interleukin 1-f (IL-1p) and tumor necrosis
factor-a (TNF-a), referred to in global literature as the
«cytokine storm» [4, 6]. On the other hand, it is well
known that the activation of autoimmune inflamma-
tion with hypersecretion of pro-inflammatory cytokines
is one of the main mechanisms for the long-term per-
sistence of inflammation in the myocardium [2, 3].
Thus, both coronavirus disease and myocarditis share
common pathogenetic mechanisms of development
and corresponding shared targets for pathogenetic
therapy, primarily anti-inflammatory and immunosup-
pressive [1, 6, 13].

In recent years, immunosuppressive therapy,
which includes glucocorticoids (GCs) alone or in com-
bination with cytostatics, has been one of the main
alternatives for treating both severe myocarditis and
severe coronavirus disease [6, 13]. Despite the fact that
the administration of GCs in patients with myocarditis
associated with COVID-19 seems pathogenetically jus-
tified, the effectiveness and safety of such therapy
remain insufficiently studied to this day.

The aim of the study was to investigate the effec-
tiveness and safety of glucocorticoid therapy in patients
with severe myocarditis associated with COVID-19.

MATERIALS AND METHODS

The results of the study are based on data obtained
from 72 patients with severe acute myocarditis (AM)
and heart failure (HF) with reduced left ventricular
ejection fraction (LVEF < 40 %), who underwent inpa-
tient treatment in the Department of Non-Coronary
Heart Diseases, Rheumatology, and Therapy at the
National Scientific Center «M.D. Strazhesko Institute
of Cardiology, Clinical and Regenerative Medicine» of
NAMS of Ukraine from September 2021 to December
2023. The diagnosis of myocarditis was established
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based on the Guidelines for the Diagnosis and
Treatment of Myocarditis of the All-Ukrainian
Association of Cardiologists of Ukraine [9, 10].

The patients were divided into two groups: the
group 1 included 34 patients with AM with a mean age
of (35.7£2.6) years, who had a documented history of
coronavirus disease < 3 months before the onset of
clinical symptoms of AM; the group 2 consisted of 38
patients with AM with a mean age of (35.1+2.5) years,
who had no history of coronavirus disease and had
negative laboratory test on COVID-19 persistence.

Before the study, all patients signed informed con-
sent forms for the processing of personal data in
accordance with the Order of the Ministry of Health of
Ukraine No. 110 dated 14.02.2012 «On Approving the
Forms of Primary Accounting Documentation and
Instructions for Their Completion Used in Healthcare
Institutions Regardless of Ownership and Subor-
dination». Data processing was conducted in compli-
ance with the requirements of the Law of Ukraine «On
Personal Data Protection».

To determine the functional class (FC) of HF
according to NYHA criteria, a six-minute walk test
(6MWT) was performed.

Transthoracic echocardiography (EchoCG) was
performed on the Aplio Artida SSH-880 CV ultra-
sound diagnostic system by Toshiba Medical System
Corporation (Japan). In the two-dimensional mode,
during systole and diastole, end-diastolic volume
(EDV) and end-systolic volume (ESV) of the left ven-
tricle (LV) were calculated. LVEF was assessed using
the biplane disk method by Simpson [12]. The EDV of
the LV was related to the body surface area to obtain
the indexed indicator (EDVi). Using the speckle-track-
ing (ST) method, longitudinal global systolic strain
(LGSS) and circumferential global systolic strain
(CGSS) were assessed [12]. The analysis of indicators
was conducted using the Wall Motion Tracking soft-
ware package. The results of ST EchoCG were present-
ed in absolute values.

Cardiac magnetic resonance (CMR) imaging of
the heart with gadolinium enhancement was per-
formed on a «Toshiba Vantage Titan HSR 1.5 Tesla
scanner» (Japan). Images of the heart in the T2 Black
Blood Fsat, early T1 contrast, and delayed T1 contrast
enhancement (LGE) modes were evaluated [7]. To
assess the number of LV segments affected by inflam-
matory changes (IC) or fibrotic/necrotic changes, as
evidenced by the presence of LGE, the modern concept
of the 17-segment structure of the LV was used [5].

All patients received comparable doses of beta-adr-
energic blockers, ACE inhibitors or the sacubitril/val-
sartan combination, sodium-glucose cotransporter 2
inhibitors, mineralocorticoid receptor antagonists, as
well as diuretics, anticoagulants, and antiarrhythmics
as indicated [15]. GCs were prescribed to all included
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Table 1
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Indicators of the structural and functional state of the heart in the study groups after 6 months of treatment

Mean value (M£m)

Indicator

Group 1 (n=34) Group 2 (n=38) p
Mean NYHA FC Il I -
6MWT, m 376.7%25.1 343.8+26.6 >0.05
LVEDVi, ml/ml 82.2+51 92.3+55 >0.05
LV EF, % 47.5+2.4 41.3+2.4 <0.05
LGSS, % 15.72+1.25 12.23+1.20 <0.05
CGSS, % 13.48+1.20 11.87+1.11 >0.05
Number of IC segments 2.45+0.21 3.42+0.27 <0.001
Number of LGE segments 2.46+0.20 2.60+0.24 >0.05
Total number of affected LV segments 4.91+0.39 6.02+0.44 <0.05

FC — functional class; 6MWT — six-minute walk test; LVEDVi - left ventricular end-diastolic volume index; LV EF — left ventricular ejection fraction;

LGSS - longitudinal global systolic strain; CGSS — circumferential global systolic strain; IC — inflammatory changes; LGE — late gadolinium enhance-

ment; LV — left ventricle.

patients for 6 months according to the scheme described
by us earlier [9].

The studies were conducted three times: in the
first month from the onset of clinical symptoms of
myocarditis, after 6 months, and after 12 months of
observation.

Statistical processing of the results obtained was
carried out using Microsoft Excel 2010 (Microsoft
Office, USA) and the statistical program STATISTICA
10.0 Portable (Statsoft, USA). The calculated quantita-
tive indicators are presented as mean values and the
standard error of the mean (M+m); for comparison of
mean values in all groups, the Student’s t-test was used.
For all types of analysis, the critical level of statistical
significance was p<0.05.

RESULTS

Before the administration of GCs, both groups
were comparable in terms of the severity of structural
and functional heart abnormalities and the clinical
manifestations of HE According to the results of
EchoCG and CMR during the initial examination, the
LVEDVi and LVEF values, LGSS, CGSS, as well as the
number of LV segments affected by inflammatory
lesions and segments with LGE presence, did not differ
significantly. The total volume of myocardial damage,
as determined by CMR, was also comparable -
(7.29£0.81) segments in group 1 and (7.08+0.74) seg-
ments in group 2 (p>0.05). The groups did not differ in
terms of the severity of clinical manifestations of HF:

the mean distance walked during the 6MWT was
(249.1£19.6) meters in group 1 and (257.8+20.7)
meters in group 2 (p>0.05), which corresponded to
NYHA class III.

After 6 months of follow-up, improvements in the
structural and functional state of the heart were
observed in both groups, with group 1 showing greater
increases in LVEF and LGSS by 13.1 % and 22.2 %,
respectively (p<0.05) (Table 1). Additionally, group 1
exhibited a reduction in the number of LV segments
affected by inflammatory changes and the total number
of damaged segments by 28.4 % and 18.3 %, respective-
ly, compared to group 2 (p<0.05-0.001).

After 12 months of follow-up, the mean LVEF in
group 1 had almost normalized, averaging
(51.2+2.6) %, while the LGSS and CGSS values in
group 1 were 17.9 % and 21.5 % higher, respectively,
than those in group 2 (p<0.05). The results of CMR
demonstrated significantly less myocardial damage in
group 1 compared to group 2: the total number of LV
segments affected by inflammation and/or fibrosis
was 39.0 % lower (p<0.001) (Table 2). On this back-
ground, the results of the 6SMW T were consistent: the
distance covered by patients in group 1 was 17.4 %
greater than that of patients in group 2 (p<0.05), cor-
responding to NYHA class I, while in group 2, the
mean FC remained at class II.

After completing the immunosuppressive therapy
course, the frequency of complications potentially
associated with GC administration was assessed after 6
months (Table 3). These complications were primarily
recorded within the first 6 months of treatment and
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Table 2
Indicators of the structural and functional state of the heart in the study groups after 12 months of treatment

Mean value (M£m)

Indicator

Group 1 (n=34) Group 2 (n=38) p
Mean NYHA FC | 1 -
6MWT, m 459.7434.2 379.1+£32.7 <0.05
LVEDVi, ml/ml 76.9+4.8 83.7%£5.2 >0.05
LV EF, % 51.2+2.6 46.3+2.5 >0.05
LGSS, % 17.31%£1.32 14.23+1.28 <0.05
CGSS, % 15.84+1.35 12.45+1.27 <0.05
Number of IC segments 0.67+0.08 1.65+0.12 <0.001
Number of LGE segments 1.65%0.13 2.15+0.18 <0.01
Total number of affected LV segments 2.32+0.20 3.80+0.29 <0.001

FC — functional class; 6MWT — six-minute walk test; LVEDVi — left ventricular end-diastolic volume index; LV EF — left ventricular ejection fraction;
LGSS - longitudinal global systolic strain; CGSS — circumferential global systolic strain; IC — inflammatory changes; LGE — late gadolinium enhance-
ment; LV — left ventricle.

Table 3
Frequency of diseases and pathological conditions associated with GC therapy over 12 months of follow-up

Amount of patients (%) from all included

Diseases and pathological conditions

Persistence within first 6 months Persistence after 12 months

Hypersensitivity reactions 2(2.77 %) -
Arterial hypertension 3(4.16 %) 2(2.77 %)
Obesity 10(13.88 %) 5(6.94 %)
Hypokaliemia 5(6.94 %) -
Leukocytosis 9 (12.50 %) -
Hyperglycemia 3(4.16 %) -
Erosive lesions of the esophagus/stomach 2(2.77 %) -
Myalgia/Myopathy 3(4.16 %) -
Functional hypercortisolism 3(4.16 %) -

included a total of 40 cases (55.55 %). The most com-
mon complications were obesity (13.88 %) and leuko-
cytosis (12.50 %), while hypokalemia occurred in
6.94 % of cases. Complications such as arterial hyper-
tension, hyperglycemia, functional hypercortisolism,
and myalgia were recorded in 4.16 % of cases.
Additionally, it is noteworthy that 2 patients (2.77 %)
developed erosive lesions of the esophagus/stomach.
Patients with arterial hypertension were prescribed
antihypertensive therapy in accordance with current
recommendations, and patients with extracardiac

pathology were referred for consultations with special-
ized professionals.

After 12 months, a significant reduction or com-
plete resolution of GC-associated complications was
observed in most patients: only 7 cases (9.72 %) of
comorbid pathology associated with GC therapy were
recorded. This included obesity in 6.94 % of cases and
arterial hypertension in 2.77 % of cases (Table 3). It is
important to note that two patients who exhibited per-
sistent arterial hypertension after 12 months of fol-
low-up had a family history of this condition. Patients
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with persistent obesity were provided with recommen-
dations for its management.

Thus, GC therapy as an immunosuppressive treat-
ment for myocarditis was associated with the develop-
ment of a fairly wide spectrum of complications,
including arterial hypertension, hypokalemia, erosive
lesions of the gastrointestinal tract, and others.
However, during the 12-month observation period,
none of the patients developed conditions requiring
inpatient treatment directly related to GC administra-
tion.

DISCUSSION

The results of the study demonstrated higher effi-
cacy of GCs in patients with myocarditis who, within 3
months from the onset of AM symptoms, had a history
of COVID-19 infection, compared to patients without
COVID-19. Data obtained after 6 and 12 months
showed a faster recovery of LV contractile function and
a significant reduction in the volume of inflammatory
LV damage in patients with COVID-19 in their medi-
cal history. The higher LVEE, LGSS, and CGSS values
observed in group 1 compared to group 2 at 6 and 12
months of follow-up were directly related to the small-
er number of LV segments affected by inflammation
and the reduced overall damage volume according to
CMR findings. Predictably, this was reflected in greater
physical exercise tolerance in group 1 patients after 12
months of treatment.

A possible explanation for the greater efficacy of
GCs in patients with AM and a history of COVID-19
is that myocarditis associated with coronavirus dis-
ease primarily develops via an autoimmune mecha-
nism caused by lymphocyte auto-sensitization, mac-
rophage and monocyte activation, and, consequently,
the hypersecretion of pro-inflammatory cytokines [1,
2, 6]. Immune cells, such as lymphocytes, monocytes,
and macrophages producing pro-inflammatory
cytokines, including IL-1pB, IL-2, and TNF-a, repre-
sent the primary targets for the anti-inflammatory
and immunosuppressive effects of GCs [14, 19]. The
results of this study confirmed this hypothesis: a more
substantial reduction in the volume of inflammatory
damage to the LV in group 1 patients was observed as
early as 6 months, with this effect persisting at 12
months. This contributed positively to reducing the
overall volume of LV damage. As it is known, the evo-
lution of the inflammatory process in the myocardi-
um is characterized by the gradual transformation of
inflammatory changes into fibrotic ones, which is
indicated by the presence of LGE on CMR [8, 11, 16,
18]. The smaller number of LV segments showing
LGE in group 1 patients after 12 months may be
attributed to the more pronounced anti-inflammatory
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effect of GCs, which significantly reduced the volume
of inflammatory changes in the LV as early as 6
months. This was accompanied by better structural
and functional parameters of the heart compared to
group 2.

Analysis of the spectrum of complications associ-
ated with GC therapy allowed the identification of the
frequency of typical side effects, such as obesity, leuko-
cytosis, hypokalemia, hyperglycemia, erosive gastroin-
testinal lesions, and others, as described in the global
literature [19, 20]. After discontinuation of GCs, the
majority of GC-associated diseases and pathological
conditions gradually regressed, which, considering the
efficacy of GCs, argues in favor of their use, especially
in patients with AM associated with a history of
COVID-19 infection, strictly following modern recom-
mendations and algorithms, and only in cases of severe
myocarditis.

CONCLUSIONS

1. In patients with acute severe myocarditis with a
history of coronavirus disease, glucocorticoid therapy
demonstrated greater efficacy in improving the struc-
tural and functional state of the heart after 6 months of
follow-up compared to patients without a history of
COVID-19. This was evidenced by a 28.4 % lower
number of left ventricle segments affected by the
inflammatory process and an 18.3 % smaller total vol-
ume of left ventricle damage on cardiac magnetic reso-
nance, accompanied by 13.1 % and 22.2 % higher val-
ues of left ventricular ejection fraction and longitudinal
global systolic strain, respectively.

2. After 12 months of follow-up, in the group of
patients with myocarditis and a history of coronavirus
disease, the number of left ventricle segments with
inflammatory changes or late gadolinium enhance-
ment was 39.0 % lower compared to patients without a
history of COVID-19. This was associated with nor-
malization of the average left ventricular ejection frac-
tion (51.4 %), 17.9 % and 21.5 % higher values of lon-
gitudinal global systolic strain and circumferential
global systolic strain respectively and a lower function-
al class of heart failure based on the 6-minute walk test
results.

3. The use of glucocorticoids in patients with
severe myocarditis was associated with the develop-
ment of complications in 55.55 % of patients within the
first 6 months of follow-up, while after 12 months,
there was a significant reduction in their frequency
(down to 9.72 %) or their complete regression.
Importantly, during the 12-month observation period,
none of the patients developed diseases or pathological
conditions associated with glucocorticoid use that
required inpatient treatment.



12

Ykpaincokuit kapgionoriunuii xypHan. 2024. Tom 31. Ne 6

The authors declare no conflict of interest.

C.B. YepHiok Ta cnisaeT.

Authors’ participation: research project — S.Ch., V.K., E.N.; collection of material - R.K., A.K., B.B., K.M.;
database creation - R.K., A.K., B.B., K.M.; data analysis - S.Ch., A.K., R.K.,, B.B.; article writing - S.Ch., RK., A.K,,
K.M., E.N.; editing of the article - S.Ch., V.K., E.N.

Jliteparypa

1.

Brociek E, Tymi'nska A, Giordani AS, Caforio AL, Wojnicz R,
Grabowski M, Oziera'nski K. Myocarditis:  Etiology,
Pathogenesis, and Their Implications in Clinical Practice.
Biology. 2023;12:874. https://doi.org/10.3390/ biolo-
gy12060874.

Castielo T, Georgieopulos G, Finochiarro G, Claudia M,
Gianatti A, Delialis D, Aimo A, Prasad S. COVID-19 and
myocarditis: a systematic review and overview of current
challenges. Heart Fail Rev. 2022;27:251-61. https://doi.
org/10.1007/s10741-021-10087-9.

Davis MG, Bobba A, Chourasia P, Gangu K, Shuja H,
Dandachi D, Farooqg A, Avula SR, Shekhar R, Sheikh AB.
COVID-19 Associated Myocarditis Clinical Outcomes
among Hospitalized Patients in the United States: A Propensity
Matched Analysis of National Inpatient Sample. Viruses.
2022;14(12):2791. https://doi.org/10.3390/v14122791.
Fearweather DL, Beetler DJ, Di Florio DN, Masigk N,
Heidecker B, Cooper LT COVID-19, Myocarditis and
Pericarditis. Circulation Researh. 2023;132(10):1302-19.
https://doi.org/10.1161/CIRCRESAHA.123.321878.
Ferreira VM, Schulz-Menger J, Holmvang G, Kramer CM,
Carbone |, Sechtem U, et al. Cardiovascular magnetic reso-
nance in nonischemic myocardial inflammation: Expert rec-
ommendations. J Am Coll Cardiol. 2018;72(24):3158-76.
https://doi.org/10.1016/.jacc.2018.09.072.

Ho HT, Peischard S, Strutz-Seebohm N, Klingel K, Seebohm
G. Myocardial Damage by SARS-CoV-2: Emerging
Mechanisms and Therapies. Viruses. 2021;13:1880. https://
doi.org/10.3390/v13091880.

Hundley WG, Bluemke DA, Finn JP, Flamm SD, Fogel MA,
Friedrich MG, et al. ACCF/ACR/AHA/NASCI/SCMR 2010
Expert consensus document on cardiovascular magnetic
resonance: a report of the American college of cardiology
foundation task force on the expert consensus documents. J
Am Coll Cardiol. 2010;55(23):2614-62. https://doi.
org/10.1161/CIR.0b013e3181d44a8f.

Jiang L, Zuo H, Liv J, Wang J, Zhang K, Zhang C, et al. The
pattern of late gadolinium enhancement by cardiac MRI in
fulminant myocarditis and its prognostic implication: A two-
year follow-up study. Frontiers in Cardiovasc Med.
2023;10:1144469. https://doi.org/10.3389/
fcvm.2023.1144469.

Kovalenko VM, Nesukay EG, Chernivk SV, Kozliuk AS,
Kirichenko RM. Diagnosis and treatment of myocarditis.
Recommendations of All-Ukrainian  Association  of
Cardiology. Ukr Cardiol J. 2021;32(3):67-88. https://doi.
org/10.31928/1608-635X-2021.3.6788. (in Ukrainian).
Kovalenko VM, Sychov OS, Voronkov LG, Lutai MI, et al.,,
editors. Cardiovascular diseases: classification, standards of

20.

diagnosis and treatment. 7th ed. Kyiv: Chetverta khvylia;
2024. 432 p. ISBN: 978-966-529-364-4. (in Ukrainian).

. Kuruvilla S, Adenaw N, Katwal AB, Lipinski MJ, Kramer CM

et al. Late gadolinium enhancement on cardiac magnetic
resonance predicts adverse cardiovascular outcomes in non-
ischemic cardiomyopathy: a systematic review and meta-
analysis. Circulation: Cardiovasc Imag. 2014;7(2):250-8.
https://doi.org/10.1161/CIRCIMAGING.113.001144.

. Llang R, Badano LP, Mor-Avi V, Afilalo J, Armstrong A,

Ernande L, et al. Recommendations for cardiac chamber
quantification in adults: an update from the American Society
of echocardiography and European Asssociation of cardio-
vascular imaging. J Am Soc Echocardiogr. 2015;28(1):1-38.
https://doi.org/10.1016/j.echo.2014.10.003.

Lim V, Topiwala G, Apinova E, Diioia M. Systematic review of
case reports on COVID-19 associated myocarditis: a discus-
sion on freatments. Virol J. 2024;21:252. https://doi.
org/10.1186/s12985-024-02499-4.

lu C, Qin F, Yan Y, Liu T, Li J, Chen H. Immunosupressive
treatment for myocarditis: a meta-analysis of randomized
controlled trials. J Cardiovasc Med. 2016;17(8):631-7.
https://doi.org/10.2459 /JCM.0000000000000134.
McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach
A, Bohm M, et al. 2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure: Developed by
the Task Force for the diagnosis and treatment of acute and
chronic heart failure of the European Society of Cardiology
(ESC) With the special contribution of the Heart Failure
Association (HFA) of the ESC. Eur Heart J. 2021,;42(36):3599-
726. https://doi.org/10.1093/eurheartj/ehab368.

Polte CL, Bobbio E, Bollano E, Bergh N, Polte C, Himmelmann,
J et al. Cardiovascular Magnetic Resonance in Myocarditis.
Diagnostics. 2022;12:399. https://doi.org/10.3390/diag-
nostics12020399.

Thaker R, Faraci J, Derti S, Schiavone HF. Myocarditis in
SARS-CoV-2: A Meta-Analysis. Cureus. 2023;15(10):e48059.
https://doi.org/10.7759/cureus.48059.

Tschope C, Ammirati E, Bozkurt B, Caforio AL, Cooper LT,
Felix SB, et al. Myocarditis and inflammatory cardiomyopa-
thy: current evidence and future directions. Nat Rev Cardiol.
2021;18(3):169-93. https://doi.org/10.1038/s41569-020-
00435-x.

. Williams DM. Clinical Pharmacology of Corticosteroids.

Respiratory Care. June 2018;63(6):655-70.
org/10.4187 /respcare.06314.

Yasir M, Goyal A, Sonthalia S. Corticosteroid Adverse
Effects. In: StatPearls [Internet]. Treasure lIsland (FL):
StatPearls. 2023; Publishing. Available from: https://www.
ncbi.nlm.nih.gov/books/NBK531462.

https://doi.



C.B. Yepniok Ta cnisasT. OpuriHanbHi gocnigkeHHs ® Xsopobu miokapaa 13

Pesynbratu 1-piuHOro cnocrepexeHHs 3a XBOPUMM i3 TSHKKMM nepebirom miokapauty, acouiiioBaHum
i3 COVID-19, Ha Thni 3acTOCYBAHHS MIOKOKOPTUKOIAHOI Tepanii

C.B. YepHiok, B.M. Koesanenko, P.M. Kupuuenko, A.C. Koaniok, b.B. bauak, K.C. Mapuenko, O.I. Hecykai

LY «HauionanbHmit Haykoswmit ueHTp «IHCTUTYT kKapaionorii, kniHiYHOT Ta pereHepaTtneHoi meanumnHm imeni akagemika M. Crpaxecka»
HAMH Ykpainu», Kuis

MeTta pobotn — gocnignti ebekTUBHICTb | HE3NeUHICTb MPUSHAYEHHS TIIOKOKOPTUKOILIB Y XBOPUX i3 TSXKUM nepebirom
MmiokapauTy, acouiosanum i3 COVID-19 iHdekuieto.

Marepianu i metoamn. Pesynstati pocnipxerHs 6a3yioThCs HO AAHUX OBCTEXEHb /2 XBOPMX i3 TAXKMM nepebirom
roctporo miokapanty (TM) i cepuesoio HepocTaThicTio (CH) 3i sHuxerolo dpakuicio Bukuay nisoro wnyHoyka (PB JILL
< 40 %). Xeopwmx posnoainunu Ha agi rpynu: 1-wa rpyna — 34 xsopwmx Ha M, ski Manu B aHOMHE3i AOKYMEHTANLHO Mif-
TBEPAXEHY KOPOHABIpyCHy xBOpoby, nepeHeceHy B CTpoku < 3 Micauis O novatky KniHiyHMx cumntomis TM; 2-ra
rpyna — 38 xsopmx Ha ['M, gki He Manu B aHaMHe3i KOpOHABIPYCHOT xBopPoOU. NaLieHTH OTPUMYBANIU ONTUMATBHY MEaM-
kameHTo3Hy Tepanito CH 3rigHO i3 CyuacHUMM PEKOMEHAALISMM MPOTATOM YCbOrO NEpioay CNOCTEPEXEHHS TA MIOKO-
kopTukoiaHy (IK) Tepanito npotsrom nepwmx é micauie Big No4ATKY KiHIYHUX CUMNTOMIB MiokapauTy. Bcim nauientam
NPOBOAMIIM CNEKI-TPEKIHT exoKkapaiorpadito Ta MArHITHO-PE3OHAHCHY ToMorpadito cepus. HocnimkernHs nposoaunm
Tpuui: B 1-% Micaub Big NOYATKY KNiHIYHUX CUMNTOMIB MiokapamTy, yepes 6 Ta 12 micauis cnoctepexeHHs.

PesynbTaTti Ta obrosopeHHs. Hepes 6 Micslis cnocTepexeHHs CTPYKTYPHO-QYHKLIOHANbHUIA CTAH CEepLs MOKPALLMBCS
B 060X rpynax, NPy UbOMy B 1-i1 rpyni NOPIBHAHO 3 2-10 Bia3Ha4anu Ginblui BenuunHu nokasHukis PB Ta nosposxHbLOT ro-
6anbHOi cuctoniunoi gedbopmadii nisoro wnyHouka (J1ILU) va 13,1 ta 22,2 % signosigHo (p<0,05). Takox & 1-# rpyni kinb-
kictb cermenTie JILLI, ypaxkeHmx 3ananbHMMM 3MiIHOMM, 9K | 30ranbHA KibKiCTb YPAXKEHMX cermeHTis, bynm Ha 28,4 1a 18,3 %
BIANOBIAHO MEHLIMMM NOPIBHAHO 3 Takmmu B 2-1 rpyni (p<0,05-0,001). Yepes 12 micauis pesynsTaTi MArHiTHO-pPEe3OHAHC-
HOi ToMorpadii 3aCBIAUUM CYTTEBO MEHLLIMIF 06’ €M AK 3ananbHOrO, Tak i pibpoTtnuHoro ypaxeHHs JILL 8 1-i rpyni, npu
UbOMY 3aranbHa kinbkictb ypaxenux cermenTis JILL 6yna na 39,0 % menwoio (p<0,001) nopisHaHo 3 2-10 rpynoio.
HaituacTiwe ycknagrennsmm tepanii [K 6ynm oxupinna (13,88 %) ta neitkoumtos (12,50 %), rinokaniemis possuHynacsa s
6,94 % Bunagkis. YcknagHeHHs, TaKi Sk apTepiansHa rinepTeHsis, rinepriikemis, GyHKUIOHANbHKMA rinepKoOPTULM3M, Mianrii
peectpyeanu B 4,16 % sunaakie, Takox npueepTac yeary Te, wo y 2 (2,77 %) nauienTis po3suHynmcs eposii crpasoxoay/
wiyHky. Yepes 12 micauie cnocTepexeHHs CyTTEBO 3MEHLUMIACS YACTOTA YCKNOAHEHb, ACOLIHOBAHMX i3 NikyBaHHam [K —
peectpyeanm Tinbkn 7 (2,72 %) Bunaakis Takoi natonorii.

BucHosku. Y xsopux i3 TM i3 Taxkum nepebirom Ta KOPOHABIPYCHOK XBOPOOOKO B AHAMHES] MOPIBHAHO 3 TAKMMM Be3
CQOVID-19 npuaHaueHHs rioKOKOPTUKOIAB BYno edekTUBHILLIMM WO40 MNOMINWEHHs CTPYKTYPHO-QYHKLIOHANBHOTO CTAHY
cepus Yyepes 6 MICALB CNOCTEPEXEeHHs. 3ACTOCYBAHHS MTIIOKOKOPTUKOIIB Y XBOPUX i3 TAXKMM nepebirom MiokapamTy aco-
UIKOBANOCH i3 PO3BUTKOM YCKNQAHEHb Y BirblUe HiXX MONOBMHM XBOPMX NPOTArOM NepLumx & MICALIB COCTEPEXEHHS, Yepes
12 Micsuis BiA3HOYANM CYTTEBE 3MEHLLEHHS iX 4ACTOTM aBO ix NoBHUI perpec. [1pu UbOMY B XOAHOTO 3 AOCHIMKYBAHMX
MALEHTIB MPOTATOM 12 micauis CMOCTEPEXEHHS HE BUHWKNO 30XBOPIOBAHb i MATONONYHMX CTAHIB, NOB I30HUX i3 NPUUMAH-
HAM TIOKOKOPTHKOIAIB, WO NOTPebyBANKM CTALIOHAPHOTO MiKyBAHHS.

Kntouosi cnosa: roctpuit miokapaut, COVID-19, rniokokopT1Koian, MArHiTHO-pe3oHaHCHA ToMorpadis cepus, ycknaa-
HEHHS.





