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Abstract

Fulminant myocarditis (FM) is a syndrome characterized by sudden and severe diffuse
cardiac inflammation often leading to death resulting from cardiogenic shock, ventricular
arrhythmias, or multi-organ system failure. Clinical presentations vary widely, but the main
characteristic is a rapidly progressive clinical course with the need of hemodynamic support.
We present a clinical case of a patient with COVID-19 admitted to our cardiac intensive care
unit with severely reduced left ventricular ejection fraction and worsening clinical course
ending in cardiogenic shock in a very short time. The only available imaging technique in these
fast-deteriorating patients is the bedside echocardiography, helping to provide accurate
assessment and adequate treatment as soon as possible. Even though the current
recommendations imply the use of cardiac magnetic resonance (CMR) and endomyocardial
biopsy (EMB) as a diagnostic tool for myocarditis, their application in the COVID-19
pandemic is limited. The use of inotropes and mechanical support is the recommended and the
final challenge as a bridge to recovery or bridge to transplant. In the settings where CMR and
EMB are not feasible from an infection control standpoint, the diagnose should rely on the
integration of clinical, laboratory (cardiac biomarkers), electrocardiographic (ST-segment
changes), and echocardiographic -wall motion abnormalities, ejection fraction, and pericardial
effusion- data.

Keywords: myocarditis; COVID-19; cardiogenic shock; echocardiography; endomyocardial

biopsy
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Introduction

The true prevalence of COVID-19 acute myocarditis is unknown. Several cases of
clinically diagnosed myocarditis in patients with COVID-19 have been reported, but the
number of autopsy and endomyocardial biopsy (EMB) proven cases is still limited.

Myocarditis is classified as acute, chronic or fulminant, the latter being a sudden, severe
manifestation associated with acute heart failure, cardiogenic shock and life-threatening
arrhythmias. Viral infections such as enteroviruses and adenoviruses are common causes of
myocarditis, which can cause a combination of direct cellular injury and T-cell cytotoxic
response (Caforio et al., 2013).

Outcome and prognosis of myocarditis depends on aetiology, clinical presentation, and
disease stage. Acute myocarditis resolves in about 50% of cases in the first 2—4 weeks, but
about 25% will develop persistent cardiac dysfunction and 12-25% may acutely deteriorate
and either die or progress to end-stage dilated cardiomyopathy (DCM) with a need for heart
transplantation (Ranard et al., 2020).

Case report

73 years old male, with history of diabetes and hypertension, was admitted in our
cardiac intensive care unit, transferred from the Clinic of endocrinology where he was treated
due to hyperosmolar hyperglycemic state. On admission the patient’s cardiovascular
examination revealed him to be tachyarrhythmic without audible heart murmurs or an elevated
jugular venous pressure. The respiratory examination revealed soft inspiratory crackles
bibassaly. His vital signs included a heart rate of 149 b.p.m., blood pressure of 119/63 mmHG,
pulse oximetry of 86% SaO- and a body temperature of 37.9 °C. The initial chest X-ray showed
no abnormalities of the lung parenchyma. The biomarkers of myocardial injury were
significantly elevated (cTn -40.103 ng/L) along with the levels of blood creatinine and urea.
Electrocardiography (ECG) showed atrial fibrillation with non-specific ST segment and T

wave changes (Fig. 1).

Fig. 1

Bedside echocardiography was made immediately, and the findings were: mildly

enlarged left ventricle with severely reduced ejection fraction (26%), with a global hypokinesia
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and global longitudinal strain of -6.0%. Right ventricle with normal size and a formation

suspected for thrombus in the right atrium (Fig. 2).

Fig. 2

Shortly after the admission, his clinical course deteriorated, and he was in cardiogenic
shock. Inotropic treatment was initiated with norepinephrine 8 mL/h and dobutamine 10
mcg/kg along with anticoagulation low molecular weight heparin (LMWH) in therapeutic
doses of 1 mg/kg/12h, intravenous furosemide for decongestion 60 mg/12h, antiarrhythmic
treatment with amiodarone bolus doses and broad-spectrum f-lactam cephalosporin 2 g/24h.
The blood gas analysis showed elevated lactate - 3.4 mmol/L, hypo saturation and compensated
metabolic acidosis. He was tested for SARS-COV?2 and the test was positive. Unfortunately,
due to the patient’s rapidly progressive clinical course, cardiac magnetic resonance imaging
wasn’t feasible. The patient was hemodynamically stabilized, and under suspicion for
fulminant myocarditis based on the ECG, laboratory and echocardiography findings, he was
transferred to a cardiac covid intensive care unit. Two days later his condition got worse and

the patient died.

Discussion

Even though the current recommendations imply the use of cardiac magnetic resonance
(CMR) and EMB as a diagnostic tool for myocarditis, their application in the COVID-19
pandemic is limited, as it was in our case (Jamie et al., 2020).

Cardiac magnetic resonance

Consensus guidelines (Lake Louise criteria) have recommended taking into account at
least 2 of 3 CMR tissue characterization criteria for myocarditis (79% diagnostic accuracy):
(1) edema (as quantified by global or regional T2 enhancement)
(2) scar or active inflammation (by late gadolinium enhancement (LGE) imaging, usually in a
regional or global subepicardial distribution, although subendocardial infarct LGE has been
observed)
(3) evidence of myocardial hyperemia (by enhancement early after gadolinium).
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Endomyocardial biopsy

Table 1

In acute/fulminant cases with cardiogenic shock and severe ventricular dysfunction,
ventricular assist devices or extracorporeal membrane oxygenation (ECMQ) may be needed to
provide a bridge to transplant or to recovery.

Unfortunately, their use is not a routine in our cardiac centers and their application is
limited, even though it can be life-saving in these settings. In our everyday practice in the
intensive care units, we are observing patient’s status deteriorates in very short time, so the
only applicable methods for diagnosis are the ones available “bedside”.

Early use of echocardiography is essential to establish a diagnosis and the severity of
cardiovascular compromise (Veronese et al., 2018).

In the settings where CMR and EMB are not feasible from an infection control
standpoint, the diagnose should rely on the integration of clinical, laboratory (cardiac
biomarkers), electrocardiographic (ST-segment changes), and echocardiographic -wall motion
abnormalities, ejection fraction, and pericardial effusion- data.

Heart failure and arrhythmias caused by myocarditis should be optimally managed,
including use of diuretics, angiotensin converting enzyme inhibitors, beta-adrenergic blockers,
anti-arrhythmic medication, anticoagulation therapy, temporary pacing and ECMO.
Immunomodulatory therapy using anti-viral medications and intravenous immunoglobulins
has been suggested but evidence of benefit is limited (Yen et al., 2019). Immunosuppression
using steroids, azathioprine and ciclosporin is often attempted but guidelines recommend that
they should be started only after ruling active infections by polymerase chain reaction.

Conclusion

The European Society of Cardiology (ESC) position statement on the management of
acute myocarditis recommends the assessment of serum cTn, erythrocyte sedimentation rate,
and C-reactive protein to aid in the diagnosis of myocarditis. In the presented case report the
early use of echocardiography was performed in order to establish a diagnosis and to estimate
the severity of the cardiovascular compromise. Interesting finding in our case report is the
sudden cardiac manifestation of the COVID-19 without the usual clinical signs of respiratory

tract involvement. As CMR and EMB where are not available from an infection control
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standpoint, the diagnose was obtained with integration of clinical, laboratory,
electrocardiographic, and echocardiographic-wall motion abnormalities, ejection fraction, and
pericardial effusion- data. Future studies should focus on reliable diagnosis of myocarditis in

an outbreak scenario, and characterizing these patients in larger, prospective studies.
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Pezume

®OyavmuHanTeH Muokapautuc kaj KOBU/I-19 -Tlpuka3 Ha ciryyaj

Enena I'pyeBa Hacrecka®, Mpuna Kornap?, Enva Kauauk!, Bnagucnas I'pyes?,
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Kayunn 360poBu: wmuokapautuc, KOBUJI-19, kapmuoren miok, exokapauorpaduja,

eHIOMUOKapIHa OuorncHja

@OynMuHaHTHHOT MHOKapauTuc (OM) e CHHIpOM KOj ce KapaKTepusHupa CO TeIlKa
uH}IaMaIyja Ha CpLEBHOT MYCKYJI KOja HajyecTo BOJIU JI0 CMPT KOja € pe3yJITaT Ha KapJUOTreH
IIOK, BEHTPUKYJIAPHM apuUTMHM WM MyJTHOpraHcka ciaboct. KimHuukara mpeseHTanuja
MO’K€ J1a BapHpa MOIINPOKO, HO TJIaBHATA KapaKTEPUCTHKA € OP3UOT MPOrpeCUBEH KIIMHUYKU
TEeK KOj HajuecTo 3aBpIIyBa CO MOTpeda 0/ XeMOJMHAMCKa MOoJapiika. Bo 0BOj KIMHUYKH
ciyuaj, npesentupame nanueHt co KOBU/I-19 mpumMen Ha HalaTa Kap/IMoJIOUIKa MHTEH3UBHA
Hera co M3pa3eHo peaylupaHa JIECBOKOMOpPHA CHCTONHA (PYHKIMja U KIMHUYKU TEK cO Op30
BJIOLLIyBamk€ KOE PE3yJATUpAlle CO KapAHOreH IoK. EquMHCTBeHaTa CIMKOBHA TEXHMKA, KOja
MOXKeE J1a JIaJie peIr3Ha J1ujarHo3a Kaj OBHe MaIMeHTH € exokapauorpadujara Bo JErio, Koja
€ JIECHO JIOCTallHa U € HajOp3 HauMH J1a ce CIIPOBEJIe COOJBETHUOT TpeTMaH. lako TeKOBHUTE
BOAMYM ja TMpermopauyBaaT eHAoMuoKkapaHata Ouomncuja (EMB) u cpueBara marHeTHa
pe3onania (CMP) kako 3maTeH cTanmapj 3a aujarHo3a Ha MUOKapJUTHC, HUBHATA ymoTpeda
3a Bpeme Ha KOBM/I-19 nannemujaTa e orpannyena. Kaj oBue nauueHT, HEpETKO € noTpedHa
XeMMO/IMHAMCKa MOJIPIIIKA CO MHOTPOIIM U MEXaHMYKa LIUPKYIaTopHa nmoaapuika. Bo yciaosu
kora EMb u CMP He ce n3B0oASIMBY ¥ TIOpa Iy KJIMHUYKATa COCTOj0a Ha MAI[MEHTOT U O aCTIeKT
Ha notpebara oJ] KOHTpoJa Ha HH(EKINH, T1jarHo3aTa Tpeba J1a ce 3aCHOBa Bp3 MHTETPUPaHU
HAoJM  KOM  BKIydyBaaT  KJIMHHUYKH, Jabopatopucku  (cpueBu  Ouomapkepu),
enexkTpokapauorpadcku (mpomeHu Bo CT cerMeHTOT), U eXoKapauorpadcku HapylryBama

(exexioHa (Gpakiyja U NepuKapieH U3JuB).
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Table 1. Indication and recommendation for endomyocardial biopsy

Joint statement from the American Heart
Association (AHA), American College of
Cardiology, and European Society of Cardiology
(ESC) in 2007

(Class I indication)

1. Unexplained, new-onset heart failure of
<2 weeks’ duration that is associated
with hemodynamic compromise;

2. In the setting of unexplained new-onset
heart failure between 2 weeks’ and 3
months’ duration that is associated with
a dilated LV and new bradyarrhythmia
(Mobitz Il or complete heart block), new
ventricular arrhythmias, or a failure to
respond to standard care within 1 to 2

weeks of diagnosis.

The ESC Working Group on Myocardial and
Pericardial Disease recommendation, 2013

Coronary angiography and EMB should be

considered in all patients with clinically

suspected myocarditis

AHA scientific statement, 2016

EMB may be considered in heart failure that is
rapidly progressing when there is a high
suspicion that the cause can be confirmed only by

myocardial histology

*Corresponding author e-mail: gruevaelena@gmail.com



mailto:gruevaelena@gmail.com

doi: Short communication

Fig. 1. ECG showing atrial fibrillation with heart rate of ~ 150/bpm.
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Fig. 2. Severely reduced global longitudinal strain of left ventricle.
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