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AUTHOR N (%) WITH ELEVATED TROPONIN ~ ASSAY USED PATIENT SETTING

Metkus et al™® 243 51 Troponin Tor T ICU

Giustino et al.™* 305 62 Troponin T Inpatient

Huang et al.® 41 12 Hypersensitive troponin | Inpatient

Han et al.™ 73 5.05% (outpatients) Hypersensitive troponin | Qutpatient, inpatient, ICU
23.33% (inpatients)
20% (ICU)

Richardsonetal? 5700 126 Variety of assays Inpatient

Petrilli et al.® 4103 117 Not reported Outpatient and inpatient

Wang et al.= 138 7.2 Traponin [ Inpatient

Zhou et al.® 191 17 High-sensitivity troponin | Inpatient

Guo et al.® 187 178 Troponin T Inpatient

Shietal.” 416 19.7 High-sensitivity troponin | Inpatient

Table 1 Summary of cardiac injury prevalence (defined as troponin elevation) in COVID-19 studies 2% 1CU: intensive care unit

Myokardialni postizeni

(pozitivni troponin nebo

pozitivni BNP) u 12-62% osob,
u téchto osob vyssi mortalita
(51% vs 4,5%)



Akutni COVID 19 a myokarditis

Bolesti, dusnost

CDC Working Case Definitions

Acute Myocarditis

Acute Pericarditis

Probable Case

Confirmed Case

Probable Case

* Presence of 2 1 new or worsening of the

following clinical symptoms

« chest pain/ pressure/ discomfort

» dyspnea/shortness of breath

» palpitations

* syncope

AND 2 1 new finding of

= glevated troponin above upper limit of
normal

» abnormal ECG or rhythm monitoring
findings consistent with myocarditis™

« abnormal cardiac function or wall
motion abnormalities on
echocardiogram

# cardiac MRI findings consistent with
myocarditis '

AND no other identifiable cause of the

symptoms and findings

* Presence of 2 1 new or warsening of the

following clinical syrmptoms

» chost pain/ pressure/ discomfort

» dyspnea/shortiness of breath

* palpitations

* syncope

AN

» histopathologic confirmation of
myocarditis £

* OR

» elevated troponin above upper limit of
narmal AND cardiac MR findings
consistent with myocarditis’

AND ne other identifiable cause of the

symptoms and findings

* Prosence of 2 2 new or worsening
of the following clinical symptoms
= acute chest pain (typically

described as pain made worse by

lying down, deep inspiration,
cough, and relieved by sitting up
or leaning forward, although
other types of chest pain may
occur) ¥

» pericarditis rub on exam

* new ST-elevation or PR-
depressien on ECG

* new or worsening pericardial
effusion on echocardiogram or
MRI

Autopsy cases may be classified as

pericarditis on basis of meeting

histopathologic criteria of the

pericardium

Figure 1. Centers for Disease Control and Prevention working case definitions for acute myocarditis and acute pericarditis.
Adapted from Centers for Dissase Control and Prevention® with permission. Copyright ©2021, Centers for Disease Control and Prevention.
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CENTRAL ILLUSTRATION: Overview of the Updated Lake Louise Criteria

2018 Lake Louise Criteria

CMR Image Examples

Regional or global increase

Regional or global increase
of T2 signal intensit

of native T2

Myocardial Edema
(T2-mapping or T2W images)

Main
Criteria

Regional LGE
signal increase

Regional or global

Regional or global increase
increase of ECV

of native T1

Non-ischemic Myocardial Injury
(Abnormal T1, ECV, or LGE)

or

Pericardial effusion

Pericarditis
(Effusion in cine images or
abnormal LGE, T2, or T1)
Supportive
Criteria Systolic LV Dysfunction
(Regional or global wall

motion abnormality)

Ferreira, V.M. et al. J Am Coll Cardiol. 2018;72(24):3158-76.




Morbidity and Mortality Weekly Report

Association Between COVID-19 and Myocarditis Using Hospital-Based
Administrative Data — United States, March 2020-January 2021

Tegan K. Boehmer, PhD!*; Lyudmyla Kompaniyets, PhD!*; Amy M. Lavery, Pth;Jo}r Hsu, MDI;Jean Y. Ko, PhD!; Hussain Yusuf, MD!;
Sebastian D. Romano, MPH!; Adi V. Gundlapalli, MD, PhD!; Matthew E. Oster, MDV23; Aaron M. Harris, MD!

TABLE. Frequency of and risk for myocarditis among patients with and without COVID-19 and adjusted™ myocarditis risk differences and risk ratios
comparing patients with and without COVID-19 — Premier Healthcare Database Special COVID-19 Release, United States, March 2020-January 2021

FIGURE 1. Number of myocarditis and COVID-19 inpatient encounters, by month® — Premier Healthcare Database Special COVID-19 Relea:
United States, January 2019-May 2021

Myocarditis among Myocarditls among 600 120,000
patlents patlents
with COVID-19 without COVID-19 550 <
No. of No. of No. of Ad]usted AdJusted
patlents patients patlents No. (% of No. (% of myocarditls myocarditls
with without with  patlents with patients with risk difference risk ratlo 500 4 - 100,000
Characteristic  COVID-19 COVID-19  myocarditls myocarditls) Risk,% myocarditls)  Risk, % (95% Cl) (95% Cl) [ No. of COVID-19 inpatient encounters
2 450 4 ' i -
Overall 1,452,773 34,552,521 5,069 2,116 (41.7) 0.146 2,953 (58.3) 0.009  0.126(0.112-0.140) 15.7(14.1-17.2) % === No. of myocarditis inpatient encounters
=

Sex 3 4004 - 80,000

Male 680,722 14,339,356 3,008 1,274(424) 0.187  1,734(57.6) 0012 0.165 (0.146-0.183) 13.8(12.3-15.3) S

Female 772,051 20,213,165 2,061 842(40.9) 0109  1,219(59.1) 0.006 0.100 (0.087-0.113) 17.8(15.6-20.0) ‘S’ 350

Age group, yrs 2

<16 64,898 3,670,762 218 86(394) 0.133 132 (60.6) 0.004 0.122 (0.065-0.179) 36.8 (25.0-48.6) E’ 300 o L 50,000 -

16-24 123,865 3,067,575 5N 121(23.7) 0.098 390(76.3) 0013 0.088 (0.061-0.115) 74(55-9.2) ::j

25-39 268,549 6,246,568 862 208 (24.1) 0.077 654(75.9) 0.010 0.067 (0.052-0.081) 6.7 (5.5-8.0) B 250 -

40-49 198,561 4,147,909 620 213(344) 0.107 407 (65.6) 0.010 0.093 (0.078-0.109) 100(8.1-11.9) g

50-64 356,697 7,965,264 1,226 553(45.1) 0.155 673 (54.9) 0.008 0.137 (0.121-0.154) 17.0(14.7-19.3) E

65-74 214,331 5318474 801 398(497) 0186  403(503) 0008  0160(0.135-0184)  23.0(194-267) 5 2007 - 40000

=75 225,872 4,135,969 831 537 (64.6) 0.238 294(354) 0.007 0.208 (0.179-0.237) 31.6(25.9-37.2) cz:j

150

Abbreviation: Cl = confidence interval.

* Adjusted risk differences and risk ratios for myocarditis during or after COVID-19 (reference group: no COVID-19), obtained from a single logit model with the i |
following covariates: a three-way interaction between presence of COVID-19, sex, and age group, including lower-order interactions and main effects; race/ethnicity; 100 20,000
payer type; hospital US. Census region; and hospital urbanicity.
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Myocarditis is rare in COVID-19 autopsies: cardiovascular findings ) Original article
across 277 postmortem examinations S COVID-19 myocarditis: quantitative analysis of the inflammatory )
infiltrate and a proposed mechanism "~ s

Marc K. Halushka®* Richard S. Vander Heide®
Sharon E. Fox ', Lacey Falgout', Richard S. Vander Heide '

Méneé nez 2% = ;

Journal of Cardiac Failure Vol. 27 No. 1 2021

Clinically Suspected Myocarditis in the Course of Severe Acute
Respiratory Syndrome Novel Coronavirus-2 Infection:
Fact or Fiction?

KRZYSZTOF OZIERANSKI,1 AGATA TYMlNSKA,1 SZYMON JON[K,1 RE
MARCIN GRABOWSKI,' KRZYSZTOF J. FILIPIAK,' GRZEGORZ COVID_‘I 9 pandemic and troponin- indirect
myocardial injury, myocardial inflammation
or myocarditis? 41 7
Massimo Imazio © ," Karin Klingel,” Ingrid Kindermann,” Antonio Brucato,’ 41 Vi g
Francesco Giuseppe De Rosa,® Yehuda Adler Gaetano Maria De Ferrari® / B

Fig. 1. (A) Cardiac myocytes from control patient (H&E). (B) Myocarditis, characterized by patchy, dense inflammation within the myocardium (H&E). (C) Endotheliitis and

diffuse, perivascular distribution of inflammation in COVID-19. (D) CD68 immunostaining highlighting the presence of CD68+ cells in a mild, diffuse intravascular and
perivascular distribution in a case of COVID-19.




@ ESC Cardiovascular Research (2021) 00, 1-28 SPECIAL ARTICLE

European Society https//doi.org/10.1093/cvr/cvab342
of Cardiology

While initial studies suggested that myocarditis may occur early

European Society of Cardiology guidance for
the diagnosis and management of g im oo seween s and SARSCoV.3 .

tion. A definitive diagnosis of myocarditis should be based on endo-
cardiovasc u la_r d isease d u ri ng the COVI D- 1 9 myocardial biopsies or autopsy using established histologic and
immunohistochemical criteria.’®® While the presence of virus has
ic: 1 idemiol

pandemic: part 1—epidemiology,
been demonstrated in the heart from patients who died from
M M M COVID-19,"” the endomyocardial biopsy criteria for myocarditis,
pa'th 0 p hys I 0 logY’ a'n d d I a’g no s [ S with the classic type of acute lymphocytic myocarditis or lymphocytic

inflammatory cardiomyopathy, have yet to be convincingly demon-

The Task Force for the management of COVID-19 of the European Society of strated. Thus, myocarditis seems to be an uncommon complication
Card |0l0gy in the course of SARS-CoV-2 infection. "

Prosinec 2021
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Figure 2 Cardiovascular invelvement in COVID-19—key manifestatiors and hypothetical mechanisms. Severe acute respiratory syndrome eor-
enavirus 2 anchars on transmembrane ACE2 to enter the host cells including type 2 pneumacytes, macrophages, endathelial cells, pericytes, and ear-
diac myocytes, leading to inflammation and multiorgan failure. In particular, the infection of endathelial cells o pericytes eould lead to severe
microvascular and macrovascular dysfunction. Furthermore, in conjunction with the immune over-reactivity, it can potentially destabilize atheroscler-
ofic plaques and exphin the development of the acute coronary syndrome. Infection of the respiratory tract, particubarly of type 2 pneumocytes, by
severe acute respiratory syndrome coronavirus 2 is manifested by the progression of systemic infammation and immune cell overactivation, leading
to a ‘eytokine storm’, which results in an elevated level of cytokines such as IL6, IL-7, IL-22, and CXCL10. Subsequently, it is possible that activated T
cells and macrophages may infiltrate infected miyocardium, resulting in the development of fulminant myocarditis and severe cardiac damage. This
process eould be further intensified by the eytokine storm. Similarly, the viral invasion could cause eardiae myocyte damage direetly leading to mye-
cardial dysfunetion and eontribute to the development of arrhythmia. CXCL10, C-X-C motif chemaokine ligand 10 IL-6, interleukin 6; SARS-CaV-2,
severe acute respiratory syndrome coronavirus 2.
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Diagnosing COVID-19 myocarditis in athletes using cMRI
Palak Patel*, Paul D. Thompson*

Hartford Hospital, 80 Seymour Street, Hartford, CT 06102, United States

Published studies with cardiac screening post COVID-19 in arhletes,

Srudy Clark er al [12]  Rajpal er al  Siarekova Briwo er al Malek er al  Maminez et al Moulson Hendrickson Daniels
113] Eral [14] [15] [16] 117] er al [20] er al [18] er al [19]
Design Retro Obs Prosp Obs Retro Obs Cross Obs Retro Obs (Cross Obs Prosp Obs NA Retro Obs
Study size (cMRI 59 (59) 26 (26) 145 (145) 160 (438) 26 (26) 789 (30) 3018 (317) 137 (5) 15097
performed) (1597)
Control group &0 military no no 20 Arhleres  no no no no no
personal & (cMRI noc
athletes (h); 27 performed)
Healthy
conerols (i)
Blind read no no no no no no no no no
Mean Age 20 (19-22)b 19515 196(1.3)a 19 24 25 (3)a 20(1a 20 (18-27) NC
[18-21)b [21-2T)b
Mean Time to cMRI (5D 215(13-37)b 26 (100 15 27 (22-33)c 32 19(17a 33 22 (11)a 22 (10-77)
or Median IQR) (11-194)c [22-62)b (18-63)b
T1 Elevation NoJtotal No.  23/50 (30%), nong 2145 g (19%) none none 31317 NA 5/1597
tested (%) 8/60 (13%) (h), (1.3%E) (0.9%) (0.31%)
227 (BE) (i)D
T2 Elevation, No jtotal No. 4)26 2145 0/48 426 (15%)  1/30 (3.3%) TNT7(2.2%) 05 31/1597
tested (%) (15.3%) (1.35%) (1.0%)
LGE. No.jtotal No. tested 16/22 (27%) 1226 42/145 1/48 (2%) 1/26 (4%) 2{30 (6.6%) 13317 {1 36/1597
(%) 10/27 (24%)h) (46.1%) (28.9%) with LGE (4.1%) (2.2%)
Pericardial enhancement  1/22 [4.5%) 204(77%)  1/145 1 (3.8%) 2{30 (6.6%) 10317 NA 1/1597
(x) NoJtotal No. tested (0.6%) 10/48(39.5%) (3.1%) (0.06%)
(%)
Elevated troponin none none 5145 1/48 (2%) 4/26 12[780 (1.52%) 24/2719 4137 (2.9%) 6/1597
NoJtotal No. tested (%) (3.4%) [15%)e (0.9%) (037%)
Dutcome in full cohort 2/59 (3.3%) 4)26 2145 1] No 3780 (038%) 15{3018 No myocarditis 372461
Nojtotal No. tested (%) myocardiris (15.4%) (1,38%) myocarditis  myocardiris; nry ocardiris mmy ocarditis
159 (1.6%) myocarditis  myocarditis 2/78O (025%E) (0.5} (1.5%)g

pericarditis pericarditis




Akutni COVID 19 a akutni koronarni
syndrom

Circulation
RESEARCH LETTER
@ ESC | curopem e ourmat - iy or care g i Ouscomes ooy 0,17 ORIGINAL ARTICLE Acute COVID-19 and the Incidence of
of eralooy - Ischemic Stroke and Acute
.. . . . Myocardial Infarction
Admission of patients with STEMI since the oke After COVID-19 Diagnosis

outbreak of the COVID-19 pandemic: a survey
by the European Society of Cardiology

Guilherme Pessoa-Amorim ©® 1.2 christian F. Camm ® 1, 3 Primary analysis, risk interval days 1 through 14 129(7.1-235) <0.001 59(1.9-18.2) 0.002
Parag Gajendragadkar ® 1, Giovanni Lulgl De Maria ® % 5 , Celine Arsac®, Sensitivity analyses
B
Cecile Laroche®, J°5§ Luis Zamorano © 7 f:’j‘"z Weidinger ® riazas, Risk interval days 1 through 21 101 (5.6-182) | <0.001 30(1.3-11.8) 0.018
Stephan Achenbach”, Aldo P. Maggioni @ Chris P. Gale ®
Athena Poppas ® "4’ a.nd Barbara Casadei @ 2 3,4y Risk interval 1 month (days 1 through 31) 6.6(3.6-119) <0.001 341297 0.021
Controlled for calendar month* 8.7(4.7-16.2) <0.001 4.7(1.5-15.4) 0.010
3101 responses were received from 141 countries across 6 continents. 88.3% responded that their country was in Preexposure period (7 days)t 142(7.7-263) | <000 6.3(2.0-19.9) 0.001
“total lockdown™ and 7.1% in partial lockdown. 78.8% responded that the number of patients presenting with Preexposure period (14 days)t 144(77-269) | <0.001 6.7 (2.1-209) 0.001
STEMI was reduced since the coronavirus outbreak and 65.2% indicated that the reduction in STEMI presentations Controlintenval imited to 3 months before exposure | 100(5.3-186) | <0.001 4754 0.008
. . Control interval limited to & weeks before exposure 7.9(4.2-14.9) <0.001 49(1.5-16.2) 0.010
was >40%. Approximately 60% of all respondents reported that STEMI patients presented later than usual and
. i . . . . Control interval limited to postexposure time 12.3(5.7-30.7) <0.001 15.1 (2.8-82.4) 0.002
58.5% that >40% of STEMI patients admitted to hospital presented beyond the optimal window for primary percu- Control interval limited to preexposure fime 2867246 | <0001 26015146 0008

taneous intervention (PCI) or thrombolysis. Independent predictors of the reported higher rate of delayed STEMI Control interval starting on February 27, 2020+ 8.1(43-153) <0.001 5.1(1.5-17.6) 0.009
{date of first confirmed COVID-19 case in Denmark)

presentation were a country in total lockdown, >100 COVID-19 cases admitted locally, and the complete restruc-
turing of the local cardiology service.




CONTEMPORARY REVIEW 4 '
Recognizing COVID-19—-related myocarditis: The AkUtnI COVID 19 d arytmle

possible pathophysiology and proposed guideline for
diagnosis and management &

Bhurint Siripanthong, BA(Cantab),* Saman Nazarian, MD, PhD, FHRS,"

Daniele Muser, MD,T Rajat Deo, MD, MTR, Pasquale Santangeli, MD, PhD,"

Mohammed Y. Khanji, MBBCh, MRCP, PhD,*? Leslie T. Cooper Jr., MD,*
C. Anwar A. Chahal, MBChB, MRCP, PhD'"!

(Heart Rhythm 2020;17:1463-1471)
ACUTE

1. Cardiomyocyte injury
SARS-CoV-2 gaining entry
into the cardiomyocytes via ACE2

CHRONIC

5. Gap junction dysfunction
Pro-inflammatory cytokines (e.g. IL-6)
released secondary to SARS-CoV-2
infection may displace plakoglobin from
the desmosomes. This could be
arrhythmogenic especially if there is
a genetic predispostion.

2. Pericardial inflammation

Massive pericardial edema/ ‘ ‘upraven ricular
effusion seen in fulminant 5
myocarditis could precipitate i Tach afrh hm_lﬁs

arhythmias — g ( /

[ 4. Non-ischemic scar

Post-inflammatory fibrosis or

. %caning and chronic inflammation
causing re-entrant arrhythmias

3. Microvascular ischemia
SARS-CoV-2 might damage the
pericytes around the cardiac micro-
vasculature, causing ischemia

Figure2  Arrhythmogenesis in SARS-CoV-2-related myocarditis. Possible mechanisms responsible for arrhythmias in SARS-CoV-2—related myocarditis are
shown. Mechanisms 1, 2, and 3 could occur in the acute setting, whereas mechanisms 4 and 5 occur in chronic/healed myocarditis. Abbreviations as in Figure |.




Akutni COVID 19 a arytmie

700 pacientd s COVID 19-9 srdecnich
COVID-19 and cardiac arrhythmias zéstav, 25FS, 9 bradykardie, 10 NSKT
Anjali Bhatla, BA,** Michael M. Mayer, BS,** Srinath Adusumalli, MD, MSc,* Zévislé na p\r"id ruiené Za’ kladnl' nemoci

Matthew C. Hyman, MD, PhD,* Eric Oh, MS," Ann Tierney, MS," Juwann Moss, BS,*
Anwar A. Chahal, MD, PhD,* George Anesi, MD, MSCE, MBE,* Srinivas Denduluri, PhD,*
Christopher M. Domenico, PharmD, * Jeffrey Arkles, MD,* Benjamin S. Abella, MD, MPhil,”
John R. Bullinga, MD,* David J. Callans, MD, FHRS,* Sanjay Dixit, MD, FHRS,*

Andrew E. Epstein, MD, FHRS,* David S. Frankel, MD, FHRS,* Fermin C. Garcia, MD,*

Ramanan Kumareswaram, MD,* Saman Nazarian, MD, PhD, FHRS,* Table 2 Characteristics of cardiac arrests in patients with COVID-19
Michael P. Riley, MD, PhD,* Pasquale Santangeli, MD, PhD,* Cardiat arrest on Cardiac arrest
Robert D. Schaller, DO, FHRS,* Gregory E. Supple, MD, FHRS,* David Lin, MD, FHRS,” Patient no. hospital day no. thythm Background/etiology Outcome
Francis Marchlinski, MD, FHRS,* Rajat Deo, MD, MTR*
1 1 Asystole 85 yo nursing home resident presenting ROSC; eventually WOC
with respiratory distress.
2 5 PEA 59 yo with a h/o systemic scleroderma ROSC; remains hospitalized

and recent hospitalization for ILD
presented with pneumonia and
17 | hypoxia.
(Heart Rhythm 2020;17:1439-1444) PEA 35 ;c]o:whn underwent elective C-section ROSC; discharged with baby
and was diagnosed with COVID-19 per
routine screening. Suspected
amniotic fluid embolism.
2 4 18 PEA 41 yo with a h/o obesity, CHD, and ROSC; remains hospitalized
diabetes presented with respiratory
distress.
5 5 PEA 55 yo with mitral valve endocarditis and Deceased
developed acute stroke. Recovering
from mechanical thrombectomy and

became nonresponsive.
6 5 PEA 50 yo with a h/o scleroderma after Deceased
10 double lung transplantation 2.5 y ago
presented with respiratory failure.
7 45 Asystole 74 yo presented with respiratory failure. Deceased
5 Complicated hospitalization including
I multiorgan dysfunction.
0

8 1 TdP 42 yo presented with respiratory failure. ROSC; remains hospitalized
Total  ICU NoncU Total  ICU Non-icU Total  ICU Non-icu Total  ICU Non-cU Complicated hospitalization including
Cardiac Arrest Atrial Fibrillation Bradyarrhythmias NSVT left V%“tﬁﬁﬂlaf dy;Fu'ncﬁun _and ECMO. .
9 1 PEA 43 yo with a h/o morbid obesity ROSC; discharged
Figure 1  Arrhythmic events by intensive care unit (ICU) status. The number of cardiac arrests and arthythmias are depicted in the entire cohort of patients with presented with fever and respiratory
coronavirus disease 2019 (dark blue), those admitted to the ICU (light blue), and those admitted to a non-ICU ward (orange). NSVT = nonsustained ventricular distress.
tachycardia.

30

s

Number of Events

CHD = coronary heart disease; COVID-19 = coronavirus disease 2019; ECMO = extracorporeal membrane oxygenation; h/o = history of; ILD = interstitial
lung disease; PEA = pulseless electrical activity; ROSC = retum of spontaneous circulation; TdP = torsades de pointes; WOC = withdrawal of care; yo = years old.




Akutni COVID 19 a arytmie

@ ESC Europesn Heart Joumel (020) . 1-8 FASTTRACK CLINICAL RESEARCH
European Society doi10.1093/eurheartj/ehaad94 Atrial fibrillation
of Cardiology

New-onset atrial fibrillation: incidence,
characteristics, and related events following a
national COVID-19 lockdown of 5.6 million
people

Anders Holt ® ", Gunnar H. Gislason"?, Morten Schou ® !, Bochra Zareini',
Tor Biering-Sgrensen’, Matthew Phelps @ ?, Kristian Kragholm ® **,
Charlotte Andersson © 5, Emil L. Fosbellé, Morten Lock Hansen',

Thomas A. Gerds ©® *7, Lars Kgber®®, Christian Torp-Pedersen ©® ° and
Morten Lamberts @ *
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Take home figure Incidence of new-onset atrial fibrillation and related ischaemic stroke and death during the first 3 months of 2019 and 2020.

with atial fbrillion

(Aand B) Incidence rates of new-onset atrial fibrillation (AF) within the first 3 months 0f 2019 and 2020 including hospitalizations. Incidence rates per
1000 person-years are read on the left y-axis. The black line shows the proportion of AF diagnoses with a related event (ischaemic stroke or all-cause
death within 7 days of AF diagnosis); the dotted line shows the proportion among italized patients with et AF. Proportions in % are read
on the right y-axis.




Akutni COVID 19 a srdecni selhani

Heart Failure Reviews
https://doi.org/10.1007/510741-020-10008-2

Infection
—| ARDS, parenchymal lung disease 7 Metabolic demand I_
Heart failure and COVID-19
| /Sympathetic activation I | Renal impairment | /N Thrombotic activity I—
Feras Bader'?(® - Yosef Manla® - Bassam Atallah® - Randall C Starling® 1
‘P RAAS activation | | Septic shock |
A 4 I Inflammatory mediators ]
I Stress cardiomyopathy
Volume overload | Direct cardiac injury |
4
—>| Pulmonary hypertension | Myocardial depression |
\ 4 LV dysfunction ‘L' —
| Right heart failure | Myocarditis
\) v

i ——I Ischemia |-

" Arrhythmia:_
as aside effect of
CoVID-19 suggested
medications
*leon was created with BioRender.com as pirt of academic license

Abbréviation: ARDS = acute respiratory distiess syndrome ; LV=left ventricle ; RAAS= rénin-angiotensin-aldosterone system

Fig. 1 COVID-19 and heart failure




Akutni COVID 19 a srdecni selhani

Heart Failure Reviews
https://doi.org/10.1007/s10741-020-10037-x

Mechanisms of COVID-19-induced heart failure: a short review

Ernest A. Adeghate' - Nabil Eid' - Jaipaul Singh?

SARS-CoV-2 particles SARS-CoV-2
Pro-inflammatory cells particles on == @
_ e endothelium 3
I
MCP-1, IL-1B, IL-6,
\ TNF-q,
} 5
[ L -
. . § ﬁ Activation of thrombin &
SARS-CoV-2 inclusion Increase in: MMPs, PAR, Eg compliment systems
NOS, oxidative stress, iﬁ -
apoptosis, edema ES l,
Restrictive r, W H DIC, micro-thrombi
(infiltrative) " - Cardiac fibrosis & Lung fibrosis &
cardiomyopathy necrosis & necrosis T l
L Coronary artery blockade
Hypoxia —
l

Heart Failure




Post COVID




nature . .
medicine

REVIEW ARTICLE

https://doi.org/10.1038/541591-021-01283-z

Post-acute COVID-19 syndrome

Check for up« I
L) P

Ani Nalbandian®"?4, Kartik Sehgal 234245 Aakriti Gupta©'>¢, Mahesh V. Madhavan(©'5,

Box 1| Summary of post-acute COVID-19 by organ system

Pulmonary

+ Dyspnea, decreased exercise capacity and hypoxia are com-
monly persistent symptoms and signs

+ Reduced diffusion capacity, restrictive pulmonary physiology,
and ground-glass opacities and fibrotic changes on imaging
have been noted at follow-up of COVID-19 survivors

+  Assessment of progression or recovery of pulmonary disease
and function may include home pulse oximetry, 6MWTs,
PFTs, high-resolution computed tomography of the chest and
computed tomography pulmonary angiogram as clinically

. Thromboembolic events have been noted to be <5% in

| Acute COVID-19 | Post-acute COVID-19 |
appropriate
| Subacitefongoing COVID-19 | Ghronie/post-COVID-19 |
[ Detection uniiely PCR postive PCR negative |
Fatigue

Nasopharyngeal

Viral isolation from
respiratory tract

| Week -2

Week —1

Week 1

| Week2

| Week 3

Week 4

Decline in quality of life

Muscular weakness

Joint pain

Dyspnea
Cough

Persistert axygen requirement

Anxiety/depression
Sleep disturbances
PTSD

Headaches

Palpitations
Chest pain

Thromboembolism

Hair loss

Cognitive disturbances (brain fog)

Chronie kidney disease

| Week12 |

6 months |

Before symptom onset

After symptom onset

post-acute COVID-19 in retrospective studies

+  The duration of the hyperinflammatory state induced by infec-
tion with SARS-CoV-2 is unknown

+ Direct oral anticoagulants and low-molecular-weight hepa-
rin may be considered for extended thromboprophylaxis
after risk-benefit discussion in patients with predisposing
risk factors for immobility, persistently elevated p-dimer lev-
els (greater than twice the upper limit of normal) and other
high-risk comorbidities such as cancer

Cardiovascular
+ Persistent symptoms may include palpitations, dyspnea and
chest pain

« Long-term sequelae may include increased cardiometabolic
demand, myocardial fibrosis or scarring (detectable via cardiac
MRI), arrhythmias, tachycardia and autonomic dysfunction

+ Patients with cardiovascular complications during acute infec-
tion or those experiencing persistent cardiac symptoms may
be monitored with serial clinical, echocardiogram and electro-
cardiogram follow-up

Neuropsychiatric

« Persistent abnormalities may include fatigue, myalgia, head-
ache, dysautonomia and cognitive impairment (brain fog)

+ Anxiety, depression, sleep disturbances and PTSD have been
reported in 30-40% of COVID- 19 survivors, similar to survi-
vors of other pathogenic coronaviruses

+ The pathophysiology of neuropsychiatric complications is
mechanistically diverse and entails immune dysregulation,

inflammation, microvascular thrombosis, iatrogenic effects of
medications and psychosocial impacts of infection

Renal

« Resolution of AKI during acute COVID-19 occurs in the
majority of patients; however, reduced eGFR has been reported
at 6 months follow-up

« COVAN may be the predominant pattern of renal injury in
individuals of African descent

+ COVID-19 survivors with persistent impaired renal function
may benefit from early and close follow-up in AKI survivor
clinics

Endocrine

« Endocrine sequelas may include new or worsening control
of existing diabetes mellitus, subacute thyroiditis and bone
demineralization

« Patients with newly diagnosed diabetes in the absence of tra-
ditional risk factors for type 2 diabetes, suspected hypotha-
lamic-pituitary-adrenal axis suppression or hyperthyroidism
should undergo the appropriate laboratory testing and should
be referred to endocrinology

Gastrointestinal and hepatobiliary

+ Prolonged viral fecal shedding can occur in COVID-19 even
after negative nasopharyngeal swab testing

« COVID-19 has the potential to alter the gut microbiome,
including enrichment of opportunistic organisms and deple-
tion of beneficial commensals

Dermatologic
+ Hair loss is the predominant symptom and has been reported
in approximately 20% of COVID-19 survivors

MIS-C

« Diagnostic criteria: <21 years old with fever, elevated inflam-
matory markers, multiple organ dysfunction, current or
recent SARS-CoV-2 infection and exclusion of other plausible
diagnoses

« Typically affects children >7years and disproportionately of
African, Afro-Caribbean or Hispanic origin

« Cardiovascular (coronary artery aneurysm) and neurologic
(headache, encephalopathy, stroke and seizure) complications
can occur
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SARS-CoV-2 vaccination and myocarditis or myopericarditis:

population based cohort study

Anders Husby,? Jgrgen Vinslgv Hansen,? Emil Fosbgl,” Emilia Myrup Thiesson,”
Morten Madsen,” Reimar W Thomsen,” Henrik T Sgrensen.,* Morten Andersen,” Jan Wohlfahrt,?
Gunnar Gislason,®”'® Christian Torp-Pedersen,”'%!! Lars Kgber,?> Anders Hviid?*”

ABSTRACT

OBJECTIVE

To investigate the association between SARS-CoV-2
vaccination and myocarditis or myopericarditis.

DESIGN
Population based cohort study.

SETTING
Denmark.

PARTICIPANTS
4931775 individuals aged 12 years or older, followed
from 1 October 2020 to 5 October 2021.

MAIN OUTCOME MEASURES

The primary outcome, myocarditis or myopericarditis,
was defined as a combination of a hospital diagnosis
of myocarditis or pericarditis, increased troponin
levels, and a hospital stay lasting more than 24
hours. Follow-up time before vaccination was
compared with follow-up time 0-28 days from the
day of vaccination for both first and second doses,
using Cox proportional hazards regression with age
as an underlying timescale to estimate hazard ratios
adjusted for sex, comorbidities, and other potential
confounders.

RESULTS

During follow-up, 269 participants developed
myocarditis or myopericarditis, of whom 108 (40%)
were 12-39 years old and 196 (73%) were male. Of
3482295 individuals vaccinated with BNT162b2

(Pfizer-BioNTech), 48 developed myocarditis or
myopericarditis within 28 days from the vaccination
date compared with unvaccinated individuals
(adjusted hazard ratio 1.34 (95% confidence
interval 0.90 to 2.00); absolute rate 1.4 per 100000
vaccinated individuals within 28 days of vaccination
(95% confidence interval 1.0 to 1.8)). Adjusted
hazard ratios among female participants only and
male participants only were 3.73 (1.82 to 7.65) and
0.82 (0.50 to 1.34), respectively, with corresponding
absolute rates of 1.3 (0.8 to 1.9) and 1.5 (1.0 to 2.2)
per 100000 vaccinated individuals within 28 days of
vaccination, respectively. The adjusted hazard ratio
among 12-39 year oldswas 1.48 (0.74 to 2.98) and
the absolute rate was 1.6 (1.0 to 2.6) per 100000
vaccinated individuals within 28 days of vaccination.
Among 498814 individuals vaccinated with mRMNA-
1273 (Moderna), 21 developed myocarditis or
myopericarditis within 28 days from vaccination date
(adjusted hazard ratio 3.92 (2.30 to 6.68); absolute
rate 4.2 per 100 000 vaccinated individuals within
28 days of vaccination (2.6 to 6.4)). Adjusted hazard
ratios among women only and men only were 6.33
(2.11 to 18.96) and 3.22 (1.75 to 5.93), respectively,
with corresponding absolute rates of 2.0 (0.7 to

4.8) and 6.3 (3.6 to 10.2) per 100000 vaccinated
individuals within 28 days of vaccination, respectively.
The adjusted hazard ratio among 12-39 year olds was
.24 (2.47 to 11.12) and the absolute rate was 5.7
(3.3 to 9.3) per 100000 vaccinated individuals within
28 days of vaccination.




First dose Second dose
6/ \ - N

= mRNA-1273 - - - BNT162b2

Cumulative incidence (per
100 000 vaccinated individuals)
(5]

0 7 14 21 28 0 7 14 21 28

Days since vaccination Days since vaccination

Cumulative No of mRNA-1273 events
0 0 <3 <3 3 0 13 13 16 18

Cumulative No of BNT162b2 events
0 6 16 20 21 0 12 17 22 27

No of individuals vaccinated with mRNA-1273
498 812 497 394 495 868 494 385 324 385 483 270 480 224 475 455 469 075 461 147

No of individuals vaccinated with BNT162b2
3482275 3473 640 3463 991 3004903 2080614 3417 744 3406113 3391206 3369 584 3340072

Fig 3 | Cumulative incidence of myocarditis or myopericarditis events after vaccination, by vaccine type and dose number




Myocarditis after Covid-19 Vaccination
in a Large Health Care Organization

Guy Witberg, M.D., Noam Barda, M.D., Ph.D., Sara Hoss, M.D.,
llan Richter, M.D., M.P.H., Maya Wiessman, M.D., Yaron Aviv, M.D.,
Tzlil Grinberg, M.D., Oren Auster, M.Sc., Noa Dagan, M.D., Ph.D., M.P.H.,
Ran D. Balicer, M.D., Ph.D., M.P.H., and Ran Kornowski, M.D.

RESULTS NEJM 2021
Among more than 2.5 million vaccinated HCO members who were 16 years of age
or older, 54 cases met the criteria for myocarditis. The estimated incidence per
100,000 persons who had received at least one dose of vaccine was 2.13 cases (95%
confidence interval [CI], 1.56 to 2.70). The highest incidence of myocarditis (10.69
cases per 100,000 persons; 95% CI, 6.93 to 14.46) was reported in male patients
between the ages of 16 and 29 years. A total of 76% of cases of myocarditis were
described as mild and 22% as intermediate; 1 case was associated with cardiogenic
shock. After a median follow-up of 83 days after the onset of myocarditis, 1 patient
had been readmitted to the hospital, and 1 had died of an unknown cause after
discharge. Of 14 patients who had left ventricular dysfunction on echocardiography
during admission, 10 still had such dysfunction at the time of hospital discharge.
Of these patients, 5 underwent subsequent testing that revealed normal heart
function.
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Myocarditis after BNT162b2 mRNA Vaccine

against Covid-19 in Israel

D. Mevorach, E. Anis, N. Cedar, M. Bromberg, E.J. Haas, E. Nadir, S. Olsha-Castell,
D. Arad, T. Hasin, N. Levi, R. Asleh, O. Amir, K. Meir, D. Cohen, R. Dichtiar,
D. Novick, Y. Hershkovitz, R. Dagan, I. Leitersdorf, R. Ben-Ami, |. Miskin,

W. Saliba, K. Muhsen, Y. Levi, M.S. Green, L. Keinan-Boker, and S. Alroy-Preis

RESULTS
Among 304 persons with symptoms of myocarditis, 21 had received an alternative
diagnosis. Of the remaining 283 cases, 142 occurred after receipt of the BNT162b2
vaccine; of these cases, 136 diagnoses were definitive or probable. The clinical
presentation was judged to be mild in 129 recipients (95%); one fulminant case
was fatal. The overall risk difference between the first and second doses was 1.76
per 100,000 persons (95% confidence interval [CI], 1.33 to 2.19), with the largest
difference among male recipients between the ages of 16 and 19 years (difference,
13.73 per 100,000 persons; 95% CI, 8.11 to 19.46). As compared with the expected
incidence based on historical data, the standardized incidence ratio was 5.34
(95% CI, 4.48 to 6.40) and was highest after the second dose in male recipients
between the ages of 16 and 19 years (13.60; 95% CI, 9.30 to 19.20). The rate ratio
30 days after the second vaccine dose in fully vaccinated recipients, as compared
with unvaccinated persons, was 2.35 (95% CI, 1.10 to 5.02); the rate ratio was again
highest in male recipients between the ages of 16 and 19 years (8.96; 95% CI, 4.50
to 17.83), with a ratio of 1 in 6637.
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Table 4. Standardized Incidence Ratios for 151 Cases of Myocarditis, According to Vaccine Dose, Age, and Sex.
Age and Sex First Dose Second Dose
Expected Cases Standardized Expected Cases Standardized
Observed per 2017-2019 Incidence Ratio Observed per 2017-2019 Incidence Ratio
Cases Reference* (95% Cl) Cases Reference* (95% Cl)
number number
Al recipients? 25 17.55 1.42 (0.92-2.10) 126 23.43 5.34 (4.48-6.40)
16-19yr
Male 3 1.86 1.62 (0.32-4.72) 32 2.35 13.60 (9.30-19.20)
Female 0 0.23 0 2 0.30 6.74 (0.76-24.35)
20-24yr
Male 5 2.33 2.14 (0.69-5.00) 26 3.05 8.53 (5.57-12.50)
Female 1 0.42 2.37 (0.03-13.20) 6 0.56 10.76 (3.93-23.43)
25-29yr
Male 3 217 1.39 (0.28-4.05) 20 2.87 6.96 (4.25-10.75)
Female 0 0.30 0 1 0.39 2.54 (0.03-14.14)
=30yr
Male 10 8.13 1.23 (0.59-2.26) 32 11.04 2.90 (1.98-4.09)
Female 3 211 1.42 (0.29-4.15) 7 2.87 2.44 (0.98-4.09)




Table 5. Rate Ratios for a Diagnosis of Myocarditis within 30 Days after the Second Dose of Vaccine, as Compared with Unvaccinated
Persons (January 11 to May 31, 2021).
Rate Ratio
Age and Sex Vaccinated Group Unvaccinated Group (95% Cl)
Person-Days of Person-Days of
Follow-up Cases Follow-up Cases
number

All recipients™ 149,786,065 117 296,377,727 98 2.35 (1.10-5.02)
16-19 yr

Male 6,018,541 31 19,135,706 11 8.96 (4.50-17.83)

Female 6,033,192 2 17,768,696 2 2.95 (0.42-20.91)
20-24 yr

Male 7,088,335 27 20,926,320 13 6.13 (3.16-11.88)

Female 6,889,399 5 20,832,407 2 7.56 (1.47-38.96)
25-29yr

Male 6,590,263 13 20,944,595 16 3.58 (1.82-7.01)

Female 6,417,564 1 20,943,920 0 0
=30yr

Male 53,577,403 26 82,415,957 40 1.00 (0.61-1.64)

Female 57,171,368 7 93,406,126 14 0.82 (0.33-2.02)

* Data for all vaccine recipients have been weighted according to age and sex.
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Vyskyt myokarditidy je vyssi u mladsi populace 13
az 23 let (p<0.0001) 80% u muzd.

U skupiny 12-15 let, byl vyskyt myokarditidy po
oCkovani 19x vyssi nez je vyskyt v této vekové
skupiné.

Vyskyt po 2. davce byl 5x vyssi.

67% vyskytu bylo po BNT162b2 (Pfizer BioNTech)

Z celkového vyskytu myokarditidy 6 osob umrelo
(1.1%), dva ve véku pod 20 let.
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Myocarditis With COVID-19 mRNA Vaccines

Biykem Bozkurt®, MD, PhD: Ishan Kamat, MD: Peter J. Hotez, MD, PhD

ABSTRACT: Myocarditis has been recognized as a rare complication of coronavirus disease 2019 (COVID-19) mRNA
vaccinations, especially in young adult and adolescent males. According to the US Centers for Disease Control and Prevention,
myocarditis/pericarditis rates are 12,6 cases per million doses of second-dose mRNA vaccine among individuals 12 to
39 years of age. In reported cases, patients with myocarditis invariably presented with chest pain, usually 2 to 3 days after
a second dose of mRNA vaccination, and had elevated cardiac troponin levels. ECG was abnormal with ST elevations in
most, and cardiac MR| was suggestive of myocarditis in all tested patients. There was no evidence of acute COVID-19 or
other viral infections. In 1 case, a cardiomyopathy gene panel was negative, but autoantibody levels against certain self-
antigens and frequency of natural killer cells were increased. Although the mechanisms for development of myocarditis are
not clear, molecular mimicry between the spike protein of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
and self-antigens, trigger of preexisting dysregulated immune pathways in certain individuals, immune response to mRNA,
and activation of immunoclogic pathways, and dysregulated cytokine expression have been proposed. The reasons for male
predominance in myocarditis cases are unknown, but possible explanations relate to sex hormone differences in immune
response and myocarditis, and also underdiagnosis of cardiac disease in women. Almost all patients had resolution of
symptoms and signs and improvement in diagnostic markers and imaging with or without treatment. Despite rare cases of
myocarditis, the benefit-risk assessment for COVID-19 vaccination shows a favorable balance for all age and sex groups;
therefore, COVID-19 vaccination is recommended for everyone 212 years of age.

Key Words: COVID-19 m COVID-19 vaccines m mRMA vaccine m myocarditis ® pericarditis m SARS-CoV-2 m vaccination




Table 1. Expected Versus Observed Number of Myocarditis/Pericarditis Cases in 7-Day Risk Window After
Dose 2 of mRMA Covid-19 Vaccination™

1217y 2188728 0-2 19 2039871 0= 128
18-24y 9237262 1-6 23 4337287 1-8 Py
25-29y 4151975 0-5 7 3625574 1-7 o9
30-35y 9356206 2-18 11 B311301 2-16 &1
40-4Gy 9927773 2-19 18 B577 766 2-16 34
90-64y 18696450 4-36 18 16235 827 3-31 18
63+y 21708975 4-41 10 18041547 3-3d 11

COVID-19 indicates coronavirus disease 2019,

*Preliminary myocarditis/pericarditis reports to US Vaccine Adversa Event Reporting System after dose-2 mRMA vaccination, expected
vs obsarved number of casas using 7-day risk window with data through June 11, 2021, Includes total praliminary reports identified by Can-
ters for Disease Control and Prevention Advisory Committea on Immunization Practices through Vaccine Adverse Event Reporting System
datahasa searches for reports with myocarditis/pericarditis codes and prescresnaed Vaccine Adversa Event Reporting System reports with
signs and symptoms consistant with myocarditis/paricarditis. Obsarved cases may include probable and confirmed cases by Centers for
Disease Control and Pravention. Adapted from Caenters for Disease Control and Prevention® with parmission. Copyright ©£2021, Canters
fior Disease Control and Prevention.

tBased on US population—based background incidence rates of medical conditions for use in safaty assessment of COVID-19 vaccines
and expected counts among females 12 to 29 years of age adjusted for lower prevalance relative to males by factor of 1.73.% Adapted from
Centers for Disease Control and Prevention® with permission. Copyright £2021, Centers for Disease Control and Prevention.

Circulation, 2021,144:471-484, DO 101161 /CIRCULATIONAHAA 21056135 August 10,2021 473




Table 2. Crude Reporting Rates of Myocarditis/Pericarditis Cases per Million Doses After

mRNA COVID-19 Vaccination
12-17y 4.2 11 9.1 324 2.8 B8.7
18-24y 3.6 1.5 2.9 30.7 a7 D63
N2y 2.0 0.8 28 12.2 45 204
30-39y 1.8 1.4 1.8 6.9 2.0 100
40-49y 20 0.9 28 a.5 1.0 (iR |
S0-64 y 1.6 1.0 1.8 1.9 1.0 23
B3+ y 1.1 0.6 1.2 12 0.7 1.4

Praliminary myocarditis/pericarditis crude reporting rates par million mRMA vaccine doses administerad by sex and dose
mumber to S Vaccine Adversa Event Reporting Systam following mRMA COVID-19 vaccination with no restrictions on post-
vaccination observation time, data through June 11, 2021, Adapted from Centers for Disaase Conirol and Prevention® with
permission. Copyright ©2021, Cantars for Diseasa Control and Prevention. COVID-1 9 indicates coronavirus disease 201 9.




Potential Risk of Myocarditis with
COVID-19 Vaccination
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Hospitalizations, ICU admissions and

Death with COVID-19 Vaceination
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Potential prevantion of COMID=-19 related myocardial injuny)

MIS-C, post-acute sequelae SARS-CoV-2 infection

Figure 2. Predicted benefits of reduction in COVID-19-related hospitalizations and death and risks of myocarditis after second

dose of mRNA COVID-19 vaccination by age group.

Adapted from Centers for Dissase Control and Prevention® with permission. Copyright ©£2021, Centers for Disease Control and Prevention
(*COVID-19 mRMNA vaccines in adolescents and young adults: Benefit-risk presentation”). Predictions for hospitalization and myocarditis

rates were calculated for every million doses of mRMNA vaccine based on hospitalization rates from Coronavirus Disease 2019 (COVID-19)-
Associated Hospitalization Surnveillance Metwork (COVID-MET) as of May 22.7" Benefit/risk were calculated over 120 days. To meet the ECG
or rhythm-menitenng criterion, at least 1 of the following must be included: ST-segment or T-wave abnormalities, parcxysmal or sustained atrial,
supraventricular, or ventricular arrhythmias, atroventricular nodal conduction delays or intraventricular conduction defects. COMID-19 indicates
coronavirus disease 2019; ICL, intensive care unit; MI5-C, multisystern inflammatory syndrome in children; and SARS-CoV-2, severe acute
respiratory syndrome coronavirus-2, tUsing either the original or revised Lake Louise criteria.™ $Using the Dallas criteria™ §Autopsy cases may

be classified as pericarditis on the basis of meeting histopathologic criteria of the pericardium.




Kazuistika

Hokejista XY 20 let, negativni osobni anamnéza (pouze opakované fraktury z hokeje)

RA: sestra AVRT, dédecek aneurysma aorty

Ockovany proti COVID 19

Odeslan pro neg T viny, deprese ST useku, KES, hrani¢ni QTc
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Kazuistika

EKG bez patologie

Echokardiografie normalni rozméry, bez poruchy diastolické fce, minimalni mitralni a
trikuspidalni regurgitace

Laborator: vyssi gamaglobuliny
MRI EF 43%, bez pozdniho syceni

CT koronarografie negativni nalez




Kazuistika

Kontrola za 3 mésice

EKG holter ojedinélé SVES
MRI: EF 45%

Spiroergometrie: 4,7 W/kg, VO2 max 5066 ml (138% normy), VO2 max ml/kg/min 50




Doporuceni pro... | Guidelines s myokarditidou (Dokonéeni)

Doporuéeni Trida®  Uroven®

Doporucené postupy ESC pro sportovni kardiologii Nt ke viem nteriztam zétéze veens

i I ) ' Arni 3-6 mésicich tickych
a pohybovou aktivitu pacientd s kardiovaskularnim A e g
onemocnénim, 2020. et o oo TN

.. . S . mek pokratulicho zinEtu nebo| :
Souhrn dokumentu pripraveny Ceskou kardiologickou spolecnosti myckardiln fioczy nia CWR, s dobrou
cnl it I fet al

(2020 ESC Guidelines on sports cardiology and exercise in patients with cardiovascular disease. ngréum;ﬂaeini:anfp:f :IEGch;rg:mwke
Summary of the document prepared by the Czech Society of Cardiology) monitoraci nebo pfi zatéZovém testu.

Ani rekreaénl, ani zavodni sport nenl
.. . . . . . doporuten jedincim s pravdépodobnou
Vladimir Tuka?, Otakar Jiravsky"<, Peter Kubusd, Eliska Sovova® nebo potvrzenou diagnbzou skutn!
myokarditidy po dobu aktivniho zanétu.

Pohybova aktivita se stfedni aZ vysokou
intenzitou zatéze nenl doporufena

v obdobi 3-6 mésich po akutni
myokarditidé.

Ani rekreaéni, ani zavodni sport s vysokou
intenzitou zatéze neni doporucen u jedincd
s rezidualni myokardiini fibrézou

a pretrvavajicl dysfunkel LK.

Doporueni pro pohybovou aktivitu a sport u jedinch
s myokarditidou

Doporuéeni

Trida®
Komplexni vyietfeni véetné zobrazovacich
metod, zatézového testovani a EKG
holterovského monitorovani je doporuéeno

Uroveit

. c
. c
CMR - magneticka rezonance srdce; EF LK - ejekcnl frakce leve

komory; KA - kemorova arytmie; NS5 — nahla srdecnl smrt.
* Tfida doporuéenl. ® Uroven dikazd.

po zotaveni z akuini myokarditidy k uréen(
rizika NSS spojeného se zatéil.
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