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Dear Colleagues !

The Almaty Humanitarian and Economic University, the main scientific center
of the republic, employs both doctors and candidates of sciences, as well as young
researchers. Wisdom and experience, along with daring inquisitiveness, are a
powerful engine of progress. Together they possess the true power of scientific
thought, capable of discoveries and achievements.

Please accept my sincere words of gratitude and appreciation for your work
and dedication to science. High professionalism, deep knowledge, rich practical
experience allow you to preserve the best traditions of education, develop and
promote science. It is your desire to achieve high scientific results, combined with a
new approach to organizing research work, that will become the necessary impetus
for the development of science.

[ wish your magazine progressive prosperity, and the members of the editorial
board success in their work and personal happiness!

Sincerely, Valery Anatolyevich Korvyakov, Doctor of Economic Sciences,
Professor, Rector

Kazakhstan, Almaty,
Almaty Humanitarian and Economic University
12/19/2023
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AnHOTanusA. Mbl pacCMOTpenu PEeIKHil Cllydail OCTPOro IEpUKapAuTa € IEPUKApAUAIbHBIM
BBIIIOTOM Y 44-JIeTHero My»X4uHbI ¢ quaraozom COVID-19 3a mecsin o nepukapanra. Y HEro
ObUIN pecrupaTopHble CUMITOMBI U NON0kHUTENbHBIH TecT Ha COVID-19 3a 4 nenenu 1o obpa-
IIeHHUs B Hally OOJBHUIYYy MO MOBOAY AUCKOM(OPTa B IPyAM U OJBIIIKH, TaXUKapIUH, yda-
IIEHHOTO JIbIXaHus. MBI MmpearnoaaraeM, 4yTo y 3TOro HanueHTa ObLI MEepUKapJHUT C BHIIIOTOM B
nepukapae kKak orcpodeHHoe ociiokHeHne COVID-19, mockonabKy NpH MOCTYIDICHHH Y HETO
ObUI MOJIOXKHUTEIBHBIN pe3ynpTarT noaumepasHoi nenHoil peakuun Ha COVID-19, u Hukakoe
Jpyroe ciy4aiiHoe 3a0osieBaHre WM WH(EKIMSI HE MOTJIM BBI3BAaTh €r0 CUMIITOMBI. XOTsI Mbl HE
(buKCHpOBaM YPOBEHb MPOBOCHAIUTENBHBIX IUTOKMHOB, HECHEIM(PUUECKUEe MapKepbl BOCHA-
neHusi, Takue Kak D-gumep u C-peakTUBHBIN 0ellOK, ObUTH MOBBIIIEHBI, YTO CBUAETEILCTBYET O
BocnasieHnu. EMy Oblia Havata ctaHfapTHas Tepanus nepuKapauTa — uoynpodeH + KOIXUIIHH,
C yJyu4llleHHeM cUMNTOMOB. Bo Bpemst npeObiBaHus B OOJNBHUIE €T0 JIEHKOIUTO3 pa3perimics,
ypoBerb CPb cHusmics, a 601b B rpyAu 3HAYUTEIBHO YMEHBIIMIACh. JTOT CIIydail MOAYEPKH-
BaeT BAYKHOCTh MPOJOJDKEHUs paccieaoBanus guarHoctuku U jgedenuss COVID-19 u cBsi3aHHBIX
C HUM CHUMIITOMOB. L{esibi0 TaHHOTO OMHMCaHUs CiTydas sIBJISIETCS TIOBBIIIEHHE OCBEIOMIEHHOCTH
MEIHUIIMHCKOTO COOOIIeCTBa O BOZMOKHOCTH OCJIOKHEHHUH CO CTOPOHBI Cepilla Ha JJIUTEIbHON
¢aze Covid-19.

Kawuesbie cinoBa: Cumnmomsr Covid-19, nepuxapoum, nepuxapOoudaivbublil 6blnom, no3oHee
0CNOJHCHEHUE — MAXUKAPOU.

THE FEATURES OF EFFUSIVE PERICARDITIS AS A LATE COMPLICATION
OF COVID-19 AND SOME PHARMACOTHERAPY MANAGEMENT ASPECTS
(Case Report)
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Abstract. We report a rare case of acute pericarditis presenting with pericardial effusion in a 44-
year-old man diagnosed with COVID-19 one month prior to pericarditis. He had respiratory
symptoms and a positive test for COVID-19 4 weeks before presentation to our hospital for chest
discomfort and shortness of breath, tachycardia, tachypnea. We propose that this patient had per-
icarditis with pericardial effusion as a delayed complication of COVID-19 because he was
COVID-19 positive by polymerase chain reaction during admission and no other coincidental
illness or infection could have caused his symptoms. Although we did not capture the level of
proinflammatory cytokines, nonspecific markers of inflammation such as D-dimer and C-
reactive protein were elevated, suggestive of inflammation. He was initiated with standard thera-
py for pericarditis — ibuprofen +colchicine, with improvement in his symptoms. During his hos-
pital course, his leukocytosis resolved, CRP levels decreased, and chest pain significantly im-
proved. This case emphasizes the importance of continued investigation regarding diagnosis and
treatment of COVID-19 and its related symptoms. The aim of this case report is to raise aware-
ness in the medical community on the possibility of complications targeting heart in the long-
COVID-19 phase.

Keywords: Covid-19 symptoms, pericarditis, pericardial effusion late complication, tachycar-
dia.

ESNROPI MG PUUMbSh UNULLUZUSUNRESNRLLEMD NCMEU COVID-19-b
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Covid-19 ptuwn Ypspujwinuljh opowinid withwhqunnipjui bt pliswnnipyul, tnwfah-
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pupnnipnil, putth np pugnitgbihu tw gpujut £ quwhwnt] ynjhdkpuquyht onpw-
jajut nbkwljghwutt COVID-19-h ujuwndwdp, b npbk wy] yunwhwlwb hhywinnipnii
Juwd Jupul sh jupnn wpwewgub] tpw whinwithpubpp: Quwyws dkup sktup wpdwbw-
qnti pnppnpwihtt ghuinfhuttph dwjwpguyp, pujg wtjugt] &u pnppopdwt ny uugb-
ghbhy dwpltpubpp, hywyhuhp &t D-dimer-p b C-nbkwlinhy uyhwnwynigp, huyp gnyg &
wnwihu poppnpmid: Lpwb ywbwlykg wiphjupnhnh vnwinupn phpuwyhw Ppni-
wypndtu + Ynjfuhghty, whinwuhoubpp pupbjwydtghtt: Zhquwiunwiungnid qudtnt pu-
pugpnid tpw (G nghiningt wthkwnwgt) £, CRP-h dwjuppulyp tjuqt) kb qqujhnpku
gty E Ypspuwduinuljh guyp: Uju niwypt pungénid L owpnibwjuljut hEnwptint-
pjul jupunpnipjniip COVID-19-h b npu hkn juwws wpwnmwihpttph whinnpny-
dut b pmiddwt Jbpwpbppup: Uju Yhthfujwt nkwyph tyguwwuwliu £ pupdpugity
pdoljuljutt hmtupnipjut hpugbnipniup COVID-19-h Epjupwnb thnynid upnh ypu
wqnnn pupnnipntitbph hwjuwiwljuwinipjut ykpwupbpuy:

Zplowpunkp Ynyghy-19-p whunwbpoblp, wkphupngho, gkphiupghuy Epnghw, ap
puppnipinil nwjupluppha:

Introduction

Since its recognition in December 2019, Covid-19 has rapidly spread globally causing a
pandemic. Covid-19 cases are reason of patient’s hospital admission also today. Pre-existing
comorbidities such as hypertension, diabetes, and cardiovascular disease are associated with a
greater severity and higher fatality rate of Covid-19. Furthermore, Covid-19 contributes to cardi-
ovascular complications, including acute myocardial injury as a result of acute coronary syn-
drome, myocarditis, stress-cardiomyopathy, arrhythmias, cardiogenic shock, and cardiac arrest.
The cardiovascular interactions of Covid-19 have similarities to that of severe acute respiratory
syndrome. patients typically present with respiratory symptoms; however, cardiac symptoms,
such as pericarditis and pericardial effusion, have also been reported. We report a case of acute
pericarditis and pericardial effusion as a delayed complication of Covid-19 [6, 11].

The pericardium is an avascular sac consisting of two layers. The outer layer (parietal peri-
cardium) is composed of fibrous tissue, and the inner layer (visceral pericardium) is composed of
serous mesothelial cells. The parietal pericardium is a thick, durable outer sac composed of col-
lagenous connective tissue. It is attached to the diaphragm, sternum and costal cartilages. The
parietal pericardium separates the heart from other mediastinal structures. The visceral pericardi-
um is a thin layer adjacent to the epicardial surface of the heart and its epicardial fatty tissue [7,
19].

In recurrent acute pericarditis, autoinflammation has been implicated as a causative mech-
anism, limiting the uncertain diagnosis of «idiopathic» pericarditis. Cardiac magnetic resonance
imaging, which detects persistent pericarditis, may be helpful in treating difficult-to-treat pa-

tients. Developing a risk score can help identify patients at high risk of developing complicated
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pericarditis who require close monitoring and aggressive treatment. Treatment with IL-1 inhibi-
tors has been shown to be effective in relapsing forms and has a good safety profile. Finally,
acute pericarditis has recently attracted great interest as it has been reported as a side effect of
Covid-19 vaccination and is suspected of being a possible accomplice of SARS-CoV-2 infection.
Recent advances in the treatment of acute pericarditis have contributed to a better understanding
of the disease and enable individualized treatment of the patient. However, there are still unre-
solved questions that require further research [5, 8, 9].

Acute pericarditis is generally a benign disease that self-limiting disease. However, in
some unfortunate cases, complications may occur: short-term (eg, cardiac tamponade, which is a
terrible and potentially fatal complication if not recognized and treated promptly), medium-term
(recurrent pericarditis), or long-term pericarditis) [15]. The frequency of complications largely
depends on the underlying etiology, which is higher in secondary forms, some characteristics of
the patients: age and gender, as well as the choice of treatment, for example the use of glucocor-
ticoids. Acute pericarditis can occur as an isolated disease or as part of a systemic disease. In the
latter case, an interdisciplinary approach is necessary for a favorable result. Indeed, in so-called
idiopathic forms, probably viral, patients are treated by cardiologists, and in secondary forms,
collaboration between cardiologists and specialists from other medical specialties (for example,
rheumatologists, oncologists) is necessary. Unlike initial acute pericarditis, recurrent pericarditis
is a problematic disease that is often difficult to treat [15, 20].

The etiology of pericarditis includes infectious and non-infectious forms. Among the infec-
tious forms, the most common is viral pericarditis, which accounts for approximately the majori-
ty of all cases of pericarditis. Recent clinically significant viral infection (upper respiratory tract
infection or gastroenteritis) has been reported in many patients with acute pericardial inflamma-
tion. However, at the time of diagnosis of pericarditis, viral infection cannot be confirmed by a
serological antibody test because IgM antibodies are often no longer detectable. Molecular tech-
niques such as polymerase chain reaction on pericardial fluid or tissue from pericardiocentesis
and pericardial biopsy, respectively, can help identify the infectious agent, but this is an invasive
approach. and not recommended for otherwise benign illness [1, 3, 30].

Drug treatment for acute pericarditis includes NSAIDs, colchicine, and proton pump inhib-
itors to protect the stomach. The most commonly used NSAIDs in clinical practice are ibuprofen,
aspirin, naproxen and indomethacin. Aspirin should be preferred in patients already receiving it
for alternative indications (eg, coronary artery disease or peripheral artery disease). Although
indomethacin has a consistent anti-inflammatory effect, concerns about side effects (mainly gas-
trointestinal) limit its use, especially in the elderly and patients with coronary artery disease. A
gradual reduction in NSAID dosage is supported by most experts, although not supported by
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high-quality evidence. Current recommendations are that the full dose should be taken over sev-
eral days, and the dose of aspirin and ibuprofen should be gradually and individually reduced by
200 to 400 mg every 1 to 2 weeks over the following weeks. CRP levels should return to normal
before dose reduction; otherwise, the patient is at risk of relapse. Recurrent pericarditis often re-
quires longer-term use of NSAIDs. Interestingly, in a recent study, beta blockers in addition to
standard anti-inflammatory therapy were associated with better symptom control by reducing
heart rate and therefore friction between the layers of the pericardium [2, 28, 33].

In recent years, acute pericarditis has attracted attention due to new data on pathophysio-
logical problems and new treatment methods, especially in refractory cases. The Covid-19 pan-
demic has further increased public and media attention to pericardial syndromes, as pericarditis
is a potential complication occurring either as part of Covid-19 disease or as a complication fol-
lowing vaccination against it. Covid-19 and affects confidence and may affect vaccination [3,
18].

Despite great progress in the understanding and therefore treatment of acute pericarditis,
there is still room for further research. In this context, the recent availability of animal models of
pericarditis is of utmost importance to decipher recurrent pericarditis and possibly to identify pa-
tients prone to relapses, a major problem in the field of pericarditis. In recent years, drugs target-
ing the pathophysiology have been developed, such as colchicine, an NLRP3 inflammasome in-
hibitor, and anti-IL-1 drug. In this regard, additional medications that can cause pronounced and
long-term remission after stopping treatment are extremely welcome. Although the latest ESC
guidelines on pericardial syndromes shed more light on the murky picture of pericardial syn-
dromes, they are still influenced by the highly evidence-based recommendations. Therefore, fur-
ther research is needed to provide evidence-based evidence for optimal treatment of pericardial
syndromes [10, 21, 29].

Goal

The main aim of the study was to analyze the features of effusive pericarditis as a late

complication of Covid-19 and some pharmacotherapy intervention in case study.
Case report

A young man with no past medical history presented to the outpatient clinic with com-
plaints: a five-day history of progressive orthopnea, conversational dyspnea, and chest pain radi-
ating to the neck and shoulders. He reported Covid-19 infection 4 weeks prior to presentation, a
mild non-productive cough and subjective fever were present, but had no other associated symp-
toms. He took no home medications. Recent onset progressive shortness of breath, increased

heart rate at rest, which increases with slight physical activity, easy fatigue, decreased ability to
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work developed progressively during last days. Activity: he has been a craftsman for years; He
has been in contact with plasterboard and thermal isolation products. After Covid-19 infection he
developed general weakness, decreased ability to work, easy fatigue, periodically episodes of
temperature rise up to 37 degrees Celsius, he did not consult a doctor, did not conduct any diag-
nostic tests. The above-mentioned complaints started gradually with chest discomfort, pro-
gressed during the last 5-6 days, which became the reason for referral.

He denied a personal or family history of autoimmune conditions, a personal history of tu-
berculosis, also history of joint pain or swelling.

He was tachycardic and tachypneic with a blood pressure of 149/98 mmHg. Initial oxygen
saturation was 96% on 5 liters nasal cannula and the patient was weaned successfully to 2 liters
nasal cannula for symptomatic relief. Cardiopulmonary examination was significant for muffled
heart sounds, friction rub, and bilateral rhonchi. A 12-lead electrocardiogram revealed sinus
tachycardia with low voltage as well ST-elevation up to 0.5-1 mm and PR depression in I, AVL
leads (See: Figure 1).
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Figure 1. A 12-lead electrocardiogram revealed sinus tachycardia with low voltage as well

ST-elevation up to 0.5-1 mm and PR depression in I, AVL leads.

A point of care echocardiographic study was performed, it revealed a pericardial effusion
within 13 mm, without concern for tamponade physiology (See: Figure 2). Since the patient had
progressive tachycardia, tachypnea during the last days, he was admitted to the ICU for close

hemodynamic monitoring and special i-lation with negative airflow.
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Figure 2. Echocardiography revealed a pericardial effusion within 13 mm

His clinical features were concerning for Covid-19, and testing via nasopharyngeal molec-
ular polymerase chain reaction (PCR) for SARS-CoV-2 yielded a positive result. Chest X-ray
was significant for cardiomegaly with the absence of pulmonary infiltrates.

Initial laboratory studies revealed leukocytosis white blood cells (WBC) 13.12 K/mcL
(4.5-11 K/mcL) without lymphopenia, thrombocytosis 602 K/mcL (150-400 K/mcL), and ele-
vated inflammatory markers including D-dimer 7.43 mcg/mL fibrinogen equivalent units (FEU)
(<0.5 meg/mL FEU), ferritin 803 ng/mL (30-400 ng/mL), lactate dehydrogenase (LDH) 423 U/L
(100-250 U/L), C-reactive protein (CRP) 143 mg/L (0-10 mg/L), and rheumatoid factor
14.41U/mL (0-14 IU/mL). Two high sensitivity cardiac troponin assays were drawn three hours
apart and were both negative <9 ng/L (<14 ng/L). Procalcitonin, and lactic acid levels were with-
in normal limits. Testing for human immunodeficiency virus (HIV) antibodies were negative. A
comprehensive transthoracic echocardiogram confirmed a moderate circumferential pericardial
effusion without respiratory variation to left ventricular inflow. Ibuprofen + colchicine has been
started. He was initiated with this standard therapy for pericarditis with improvement in his
symptoms. During his hospital course, his leukocytosis resolved, CRP levels decreased, and
chest pain significantly improved. He was discharged home in stable condition with colchicine
0.5 mg two times daily for three months and ibuprofen 600 mg three times daily with plans for a
gradual taper following complete resolution of symptoms and CRP normalization. Further in-
crease of pericardial effusion and signs of tamponade were not observed, the condition stabi-

lized, the patient subsequently continued medical therapy on an outpatient basis, one month fol-
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lowing discharge, repeat echocardiogram showed complete resolution of his pericardial effu-

sion, inflammation markers normalized.
Discussion

Pericarditis is a rare complication of the coronavirus 19 (Covid-19) infection, cases of the
development of acute pericarditis have been described in the first days of the initial symptoms of
the Covid-19 infection. In our report, we present a case of pericarditis, which gradually appeared
over several weeks with little initial symptomatology in a young man, one months after the
Covid infection.

Physicians typically assess myocardial damage (ie, necrosis) by testing serum cardiac tro-
ponins. However, myocarditis often occurs without necrosis, so the absence of elevated troponin
levels does not exclude the presence of myocarditis, even severe myocarditis. Low-level SARS-
CoV-2 infection can damage cardiomyocytes, leading to the release of cardiac myosin and acti-
vation of resident APCs such as mast cells and macrophages to promote inflammation in the
heart. Autopsy studies conducted retrospectively to determine the number of cases of myocardi-
tis due to Covid-19 often have a number of problems, including the need to detect inflammation
and necrosis on histological examination, and the inability to report or analyze data by sex and
age.

Myopericarditis is diagnosed in patients with a clinical picture of acute pericarditis with el-
evated troponin levels, but without disturbances in left ventricular ejection fraction or disturb-
ances- in left ventricular wall motion [16, 31]. In contrast, patients with pleuritic chest pain, with
or without pericardial effusion, but with evidence of left ventricular or biventricular dysfunction,
are diagnosed with perimyocarditis and treated in the same way as patients with pure myocardi-
tis. A subgroup of patients with myopericarditis is treated as «pure» acute pericarditis. However,
ESC guidelines recommend prescribing lower effective doses of NSAIDs for shorter periods of
time, as NSAIDs have been shown to increase inflammation and mortality in animal models. In
addition, the currently available data are insufficient to recommend the use of colchicine in this
situation.

Early comorbidities associated with Covid-19 included cardiovascular complications in-
cluding arrhythmias, myocardial infarction, myocarditis, pericarditis, and thromboembolic
events. Since then, numerous population-based studies have been conducted to examine the inci-
dence or prevalence of myocarditis or pericarditis associated with SARS-CoV-2 or Covid-19 in-
fection. Vaccines against SARS-CoV-2 have been rapidly developed, including a new mRNA
vaccine platform that uses mMRNA against the dominant virus antigen encapsulated in lipid nano-

particles, also known as extracellular vehicles (EVs). Soon after the initiation of vaccination pro-
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grams, cases of myocarditis and pericarditis began to emerge from data from passive vaccination
surveillance programs, hospital data, and countries with mandatory or integrated health care sys-
tems. Over time, many large population-based studies have examined the incidence or preva-
lence of vaccine-associated myocarditis [27, 32].

Pericarditis is a rare extrapulmonary complication of Covid-19 infection and has been de-
scribed in isolated cases. Pericarditis should be considered as a differential diagnosis in patients
with Covid-19 and unexplained persistent chest discomfort. An atypical latent infection may ap-
pear several months after the initial Covid-19 infection.

Although the exact pathophysiological mechanism of pericardial effusion in Covid-19 is
unknown, it is believed to develop secondary to the cytotoxic and immune effects and systemic
inflammatory response caused by SARS-COV-2. To date, there is no guideline for the treatment
of pericarditis developed secondary to Covid-19, according to the single cases described in the
literature, such patients were treated with standard therapy (ibuprofen + colchicine).

Rare cases of pericarditis in the initial stage of Covid-19 infection have been described, the
presentation of pericarditis and myocarditis ranging from mild symptoms to lethal tamponade,
however, it is difficult to connect pericarditis developed several months after the transfer of
Covid infection to the transferred infection or reinfection without virus sequencing data.

The treatment of myocarditis caused by Covid-19 is essentially the same as the treatment
of pre-Covid-19 myocarditis and is based on the recommendations of cardiologists and the
guidelines of the European Society of Cardiology. There has been some controversy about the
effect of immunosuppressive therapy such as glucocorticoids on myocarditis, although recent
long-term data support their benefit. The success of anti-inflammatory approaches in patients
with COVID-19 has been reported in the literature, likely due to the overwhelming pro-inflam-
matory and cytokine response observed shortly after SARS-CoV-2 infection.

Pericarditis can develop several weeks after the initial viral infection and is associated with
coxsackievirus, herpesvirus, HIV infection or preceded by kidney pathology, myocardial infarc-
tion, trauma, tumor (breast, lung, leukemia, Hodgkin's and non-Hodgkin's lymphoma) medica-
tion — hydralazine, procainamide.

In our case, none of these pathologies preceded the manifestation of pericarditis, the symp-
toms began gradually and progressed with the accumulation of fluid in the pericardium, and the
condition worsened.

This case is among the rare reports of pericardial effusion one month after mild Covid-19
infection. Several reports have described pulmonary involvement as the most common clinical
presentation of severe infection with the severe acute respiratory syndrome coronavirus 2, ex-

trapulmonary manifestations were increasingly identified, most often occurring concomitantly

90



BULLETIN OF THE MEDICAL COLLEGE AFTER MEHRABYAN, VOL. 15, 2023

with pulmonary disease. Pericardial disease in the absence of pulmonary findings, however, is
rarely described [4]. We report acute pericarditis presenting with pericardial effusion in an adult
man with prior Covid-19 as a late complication of the infection [24, 25, 34].

Covid-19 patients usually present with symptoms of respiratory infection; however, some
patients complain of palpitations and chest tightness. Covid-19 patients with acute myocardial
injury, acute pericarditis, and left ventricular dysfunction have been reported.

The degree of cardiac involvement does not necessarily correlate with the severity of res-
piratory distress, i.e. a patient may be clinically very ill with myopericarditis associated with
Covid-19 but have relatively little lung involvement [4, 12, 17].

Pericardial fluid is usually exudative and does not contain viruses, so it probably represents
an inflammatory rather than an infectious process. Furthermore, the degree of pericardial in-
flammatory reaction (and therefore the size/volume of the effusion) does not necessarily corre-
late with the degree of myocardial involvement, i.e., a large pericardial effusion Pericardial tam-
ponade may be noted in the absence of acute/fulminant myocarditis [14, 23].

Patients with structural heart disease and/or underlying cardiac disease may be at increased
risk of developing Covid-19 myopericarditis and cardiac tamponade [13, 26].

With pericardial injury, we can consider the possibility of 2 different scenarios: 1) a patient
treated for pericarditis and subsequently infected with SARS-CoV-2 and 2) a patient with Covid-
19 with pericarditis or pericardial effusion. In both cases, clinicians may have questions about
the safety profile of the standard therapy drugs and the agents used in the treatment of refractory
cases. (non-steroidal anti-inflammatory drugs (NSAIDSs), corticosteroids, colchicine and biologic
agents such as anti-1L1- anakinra [10, 20, 29].

To date, there are few data on pericarditis and pericardial effusion during and after Covid-
19. Most published clinical cases are associated with myocardial involvement with troponin ele-
vation. Although there are some cautions regarding the use of NSAIDs in Covid-19, which re-
quire additional studies, the use of corticosteroids, colchicine, and anakinra in the course of
Covid-19 for the treatment of pericarditis is not contraindicated.

In this case, it is difficult to unambiguously connect pericarditis with previous Covid-19 in-
fection, however, we should be careful in terms of extrapulmonary manifestations in patients
with prolonged non-specific symptoms after transmission of Covid-19. Pericarditis should also
be considered when differentiating, whether it is reinfection or latent Covid-19.

Conclusion

In conclusion, it can be said that the cardiovascular system is a potential target for Covid-

19, although at this point, there are no studies that provide evidence of direct infection of heart
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cells with SARS-CoV-2 and virus replication. Further studies and examination of autopsy mate-
rials will be very useful in clarifying the direct infection of the pericardium by SARS-CoV-2 and

in determining the cause of pericarditis.
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