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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Acute myocarditis remains a diagnostic issue with a wide
spectrum of clinical manifestations that could mimic ST-
elevation myocardial infarction (STEMI). We present a case
of a 26-year-old male with left-sided intense squeezing chest
pain associated with elevated troponin, ST-segment elevations,
and reduced ejection fraction. The patient was initially
suspected of having a STEMI with non-obstructed coronary
arteries (MINOCA). However, due to positive pair troponin
tests, increased inflammatory markers there was suspected
myocarditis and cardiac MRI confirmed this diagnosis. This case
highlights the clinical significance of assessment of laboratory
markers and cardiac MRI in diagnostics of myocarditis.

Key words. Clinical case, myocarditis, differential diagnosis,
cardiac MRI.

Introduction.

Myocarditis is a myocardial inflammation, which is primarily
caused by viruses, other infectious agents including bacteria,
protozoa, and fungi, can also be caused by various toxic
substances, drugs, and systemic immune-mediated diseases [1].
The current ESC guideline for the management of myocarditis
was published back in 2013 and indicated endomyocardial biopsy
with using quantitative polymerase chain reaction (PCR) as the
main verifying diagnostic method [1-11]. Instead, the American
heart Association does not recommend routine viral analysis
genome, but this technique is considered as a potential approach
in cases of unexplained diagnosis [11]. On the other hand, it
should also be noted the feasibility of cardiac MRI diagnostics
was noted in 2021 ESC recommendations for the diagnosis and
treatment of cardiovascular diseases associated with COVID-19
[6]. Thus, there is an urgent need to synchronize the existing
recommendations for the management of myocarditis, taking
into account all the challenges.

As is known, viral infections can cause both the development
of acute myocarditis and thrombosis of coronary arteries with
manifestations of acute coronary syndrome, which complicates
the differential diagnosis of these conditions, especially at
young age [5]. In this case, the ECG most often changes in the
ST segment and T wave in many leads, supraventricular and
ventricular arrhythmias, disturbances in AV and intraventricular
conduction, as well as the appearance of pathological Q waves [7].
Nevertheless, myocarditis mimicking ST-elevation myocardial
infarction is rare, with an estimated incidence of 0.17 per 1000
man-years [4]. Here we present a case of myocarditis with ST-
segment elevation in the posteriolateral ST-segment changes in
the absence of coronary artery obstruction or coronary spasm.
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The presenting history of the patient and the results of ECG
and biomarkers, were misdirecting the diagnosis and timely
treatment decisions.

Case Presentation.

A 26-year-old male with past medical history of significant
stress influence presented to the emergency department with a
24-hour history of left-sided chest pain that started suddenly.
He described the chest pain as intense squeezing associated
with shortness of breath and with radiation to the left arm. He
denied having a recent cold or an unmotivated increase in body
temperature. The patient had no cardiovascular risk factors and
did not use drugs, which was confirmed by laboratory tests.
On the admission significantly increased troponin level were
determined (Table 1). Baseline ECG revealed ST-segment
elevation in the posteriolateral leads along with ST-segment
depression in the anterior leads (Figure 1).

The initial 2D echocardiogram showed reduced left ventricular
ejection fraction with level of 38% with lower-lateral wall
hypokinesia.

Given the typical ECG findings, significantly elevated
troponin, and young age differential diagnosis between acute
myocardial infarction and myocarditis was carried out. The
coronary angiography was performed and revealed intact
coronary arteries (Figure 2).

The patient did not suffer from coronavirus disease before
and was vaccinated twice against Covid-19 about 2 years ago
(Pfizer-BioNTech COVID-19 Vaccine). There were elevated
markers of inflammation, including erythrocyte sedimentation
rate and C-reactive protein (Table 1). The PCR test for
coronavirus infection SARS-CoV2 and influenza were negative,
the levels of immunoglobulins of classes M and G to these
viruses were normal. Thus, taking into account these data and
in accordance with the ESC guidelines, the primary diagnosis
was considered as STEMI. The treatment was started with beta-
blockers, angiotensinconverting enzyme inhibitors, statins, low
molecular weight heparins, antiaggregants, mineralocorticoid
receptor antagonists. Performed ECG on 3rd day showed ST
elevation falling back with diffuse T wave inversion. The patient
responded well to treatment with troponin level decreasing (table
1). A follow-up for three weeks later demonstrated complete
resolution of symptoms and normal ECG. Considering the
positive dynamics according to the ECG against the background
of treatment, the absence of serological data of the presence
of a transferred infection, as well as the risks associated with
the repeated administration of contrast in the first weeks of
observation, MRI of the heart was not performed. Then patient



Table 1. Laboratory tests.

03.11.2023 15.11.2023 21.11.2023 Normal range
White cell count 7.63 6.45 6.98 4.00-11.00x10°/1
Hemoglobin 135 138 142 130-160 g/1
Platelet 212 207 198 150-400x10°/1
il:éthrocyte sedimentation 3 28 20 <20 mm/h
Urea 4.3 4.1 4.4 4.5 2.7-8.0mmol/L
Sodium 142 140 138 135-145mmol/L
Potassium 3.62 4.12 4.35 3.60-5.20mmol/L
Chloride 105.2 - - 98.0-107.0mmol/L
Bicarbonate 22.5 - - 22.0-29.0mmol/L
Creatinine 86 92 87 59-104 mmol/L
C-reactive protein 31.88 27.93 12.43 <5.00 mmol/L
Troponin 105.6 84 32 <14.00pg/ml
Uric acid 392 258 214 202-417 mmol/L
Total cholesterol 4.7 4.0 32 <5.2 mmol/L
Triglyceride 1.7 1.6 1.6 <1.7 mmol/L
HDL 1.7 1.7 1.7 >1.0 mmol/L
LDL 2.6 2.3 1.8 <2.6 mmol/L
Total bilirubin 13 13 13 <20 mmol/L
AST 60.4 32.6 28.3 <40U/L
ALT 14 16 11 <40U/L
D dimer 0.31 - - <0.5 ng/L
NT pro-BNP 248 - - <125 ng/L

Figure 1. The initial ECG of 26-year-old male.




Figure 2. Coronary angiography showing intact coronary arteries.

Figure 3. Patients heart MRI imaging (arrows mark zones of
inflammatory infiltration).

was transferred to the rehabilitation department with further
follow up. However, given the insufficient dynamics of troponin,
markers of inflammation after 7 weeks from the disease onset,
the patient undergoes a cardiac MRI. The results of an MRI of
the heart showed signs of myocardial edema in the area of 3, 4, 5
segments and changes that generally correspond to the presence
of active myocarditis (positive T1 and T2 LCC criteria for
myocarditis - focal, subepicardial myocardiofibrosis, swelling
of 3,4, 5 LV segments) (Figure 3). The ejection fraction of LV
estimated on the heart MRI was 45%, LAVI was 19 ml/m2.
Based on clinical symptoms, laboratory parameters, and ECG
findings, MRI findings acute myocarditis was a provisional
diagnosis. The patients was treated with methyl prednisone
12 mg daily, low-dose B-blocker and angiotensin-converting
enzyme inhibitor, antiaggregants, mineralocorticoid receptor
antagonists. Subsequently, the patient was observed by

a cardiologist on an outpatient basis and had clinical and
laboratory signs of recovery.

Discussion.

The real prevalence of myocarditis is difficult to determine,
but according to the Global Registry of Diseases it is 22 cases
per 100,000 population per year [1]. According to the French
Register, myocarditis is on the 2nd place (about 3% of cases)
among all cases of hospitalization of patients with chest pain
[2]. Acute myocarditis is noted more often in young men (aged
3045 years) [8,10].

The presented patient after significant stress had ischemic type
of chest pain, increased markers of myocardial necrosis and
NT-proBNP with typical ECG changes, serological indicators
for Covid-19 and influenza were normal, which determined
the primary management of the patient as for acute myocardial
infarction according to formal characteristics. The presence of
pulmonary embolism in the patient was excluded. However,
young age, the absence of cardiovascular risk factors, positive
paired troponin tests and persisting increased inflammatory
markers determined further diagnostic search.

Magnetic resonance imaging (MRI) is an important and
informative method for diagnosis and monitoring of myocarditis
dueto detailed characterization of heart tissues, as well as identify
and quantify inflammatory and fibrotic components in them.
In addition, MRI is available the gold standard for measuring
biventricular volumes, ejection fraction and myocardial mass.
To verify the ischemic/non-ischemic nature of heart damage
cardiac MRI is recommended for patients with suspicion on
acute myocarditis or with cardiac pain, intact coronary arteries,
and increased troponin level [9]. It is known that in the absence
of new foci of inflammation, after 4 weeks from the disease
beginning, a tendency to regression of tissue edema is noted.
To reliably exclude or confirm the presence of an inflammatory
process in the myocardium, it is advisable to perform a cardiac
MRI through 2-3 weeks from the onset of symptoms, since it
is earlier diagnosis has insufficient informativeness [11]. The
availability of the use of MRI together with the determination
of highly sensitive troponin makes it possible to identify acute
myocarditis with high accuracy. The presented patient consented
to cardiac MRI 7 weeks after the onset of the disease, however,
inflammatory changes were still present. These findings made
it possible to revise the primary diagnosis in favor of acute
myocarditis and to choose radically different treatment tactics
and appropriate rehabilitation in accordance with the existing
European Society of Cardiology guidelines [1].

Therefore, diagnosis of myocarditis is crucial to improve
patient outcomes. Cardiac MRI has demonstrated as one of the
most useful tools in non-invasive visualization of myocardial
inflammation. However, there may be a need to synchronize
existing guidelines for the diagnosis of myocarditis to meet the
challenges of the Covid-19 era.

Conclusion.

Acute myocarditis at a young age shows diagnostic challenges
based on mimic myocardial infarction. If a young patient with
no significant cardiovascular risk factors presents with formal
STEMI criteria, myocarditis should be suspected. Further



clinical investigations should include paired troponin tests,
monitoring of inflammatory markers, and cardiac MRI.
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AHHOTALIMA

OCTpBIif MHOKapIUT OCTAETCS TUATHOCTHYECKOH MpoOIeMoit
C IIMPOKHM CIEKTPOM KIMHWYECKHX IPOSBICHUH, KOTOpBIE
MOTYT IMUTHPOBATh HH(PAPKT MHOKap/a ¢ MOABEMOM CETMEHTa
ST (STEMI). Ms1 ipencraBisieM cirydait 26-JI€THET0 My>KIHHBI
C MHTEHCHBHOM C)KMMAIOMIEeH O0JIBI0 B TPYAHX ClIeBa, CBA3aHHON
C TIOBBIIICHHBIM YPOBHEM TPOMOHHHA, TOgbeMOM cermenTa ST
U CHID)KEHHEM (paknuu BeIOpoca. IlepBoHadanbHO y MarueHTa
muarHoctupoBann STEMI ¢ WHTakTHBIMH KOPOHApPHBIMU
aprepusimua (MINOCA). OgHako B CBSA3H C TTOJIOKUATEITEHBIMU
MapHBIMA ~ TPONOHWHOBBIMH  Ipo0amM,  MOBBIIICHUEM
MapKepoB BOCTAJICHHUs OBLT 3aro03peH MHOKApAWT, HYTO
ObLUTO TTONTBEpXKIEeHO TpH npoBeaeHn MPT cepama. JlaHHbIiI
Cllydall IOJYEPKMBAECT KIMHUYECKYI0 3HAYMMOCTH OIEHKH
nmabopaTopHbIX MapkepoB u MPT cepama B AMarHOCTHKE
MHOKapHTa.

KiiroueBble cioBa: KIMHUYECKUH Cily4aid, MHUOKapIuT,
mddepeHnnanbHbI auarao3, MPT cepama.
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