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Acute pericarditis after COVID 19 in a peritoneal dialysis patient
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Abstract

COVID-19 is known to affect numerous organs which have ACE-2 receptors, lung being the most involved organ. Neverthe-
less, cardiac involvement is not uncommon and can occur through a variety of manifestations. The authors hereby report a
case of pericarditis following SARS-CoV-2 infection. A 54-year-old man with end stage kidney disease under peritoneal
dialysis presented with acute chest pain approximately 1 month after being diagnosed with COVID-19. Electrocardiogram
revealed widespread ST segment elevation. The diagnosis of acute pericarditis secondary to the viral infection was made
and the patient was treated accordingly. Etiology of acute pericarditis can be very varied, and, in many times, no cause is
ascertained. In such circumstances, viral or immune mediated etiologies are assumed. In our case, since no cause was proven,
pericarditis was assumed as secondary to the SARS-CoV-2 infection. This entity is probably underdiagnosed. In patients
undergoing dialysis, uremic pericarditis is commonly the etiology. However, different causes must be taken into considera-
tion, COVID-19 being one of them.
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Introduction

Syndrome of acute respiratory distress syndrome coronavi-
rus-2 (SARS-CoV-2), which is responsible for coronavirus
disease 19 (COVID-19), was initially detected in Wuhan
(China) in December 2019 and declared pandemic in March
2020 by WHO. The virus enters human cells by binding
its S protein to Angiotensin Converting Enzyme 2 receptor
(ACE-2) in human cells. This receptor is found particularly
in respiratory tract and cardiac cells which can be correlated
with disease manifestations [1, 2] 2. Although respiratory
symptoms are much more frequent, there are some reports
of cardiac disease including acute coronary syndrome, myo-
carditis, pericarditis, dysrhythmia and heart failure. We here
report a case of acute pericarditis following COVID-19 [3].
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Case report/case presentation

The authors describe the case of a 54-year-old man with end
stage kidney disease (ESKD) of undefined cause identified
5 years ago. The patient was born in Sdo Tomé e Principe
and was transferred to Portugal due to the absence of any
dialysis modality available at his home country. He was in
automated peritoneal dialysis (APD) program maintaining
an optimal dialysis efficacy (weekly Kt/v 1.9 to 2.21).

Two months before the present episode, the patient under-
went radical nephrectomy due to a complicated cyst. In the
post operatory period he transitioned to HD and two weeks
after surgery he was admitted for acalculous pancreatitis
(BISAP 1). During this hospitalization he was exposed to a
high-risk contact with a confirmed COVID-19 patient. After
5 days he developed a dry cough and fever and SARS-CoV-2
infection was confirmed by qualitative nucleic acid amplifi-
cation test (NAAT) in a nasopharyngeal swab. In the follow-
ing days, type 1 respiratory failure was established requiring
progressively greater amounts of supplemental oxygen. The
maximum fraction inspired oxygen (FiO2) required was 60%
delivered through venturi mask and therapy with dexametha-
sone was used, while on oxygen, as per hospital protocol.
A chest computed tomography showed findings compatible
with COVID-19 pneumonia and bacterial overinfection. The

@ Springer


http://orcid.org/0000-0003-0665-4446
http://crossmark.crossref.org/dialog/?doi=10.1007/s13730-022-00705-2&domain=pdf

CEN Case Reports

patient had not been immunized with anti-Sars-CoV-2 vac-
cination. Patient was discharged 26 days after the diagnosis
and resuming his PD program at home.

Ten days after discharge the patient was readmitted to
hospital complaining of an acute sharp chest pain for 2 days,
radiating to the dorsal region, exacerbated with decubitus
and unrelated to exercise or breathing. Electrocardiogram
(ECG) showed widespread ST segment elevation concave
up and PR depression in precordial leads. These features
pointed to the diagnosis of acute pericarditis. Laboratory
test results revealed increased high sensitivity troponinT
99 ng/L, which was stable on serial measurements, elevated
NT Pro-BNP 12,735 pg/mL, C-reactive protein 10.5 mg/dL
and procalcitonin 0.72 ng/mL. Echocardiography excluded
pericardial effusion, revealed normal heart cavities without
hypertrophy, adequate global and left ventricle systolic func-
tion and no segmental motility changes. Given the typical
chest pain and ECG changes, the diagnosis of acute pericar-
ditis was made.

There was no evidence of dialysis inefficacy (weekly
Kt/v 2.1). Further etiological investigation revealed nega-
tive auto-antibodies screening (antinuclear, anti-SSA, anti-
SSB, anti-dsDNA, anti-MPO, anti-PR3 and anti-HLAB27)
and there was no change in complement fractions (C3 and
C4). There were positive IgG titers for cytomegalovirus
and Epstein—Barr but viral DNA loads were negative. Viral
serologies were negative for coxsackie, adenovirus and
echovirus. The patient was immune to hepatitis B virus due
to previous contact. Hepatitis C and HIV screening were
negative. Investigation for a possible mycobacterial etiology
revealed a negative interferon-gamma release assay. Serolo-
gies for C. burnetti, blood cultures for aerobic and anaerobic
bacteria and fungi were also negative. It was not identified
any drug associated with acute pericarditis, trauma or car-
diac surgery. Due to timing of occurrence and exclusion of
other etiologies a diagnosis of viral acute pericarditis sec-
ondary to COVID-19 was established.

Accordingly, the patient was treated with ibuprofen
400 mg 3 times per day and colchicine (maximum dose
0,5 mg bid). 2 days later, chest pain subsided and serum
inflammatory marker levels decreased. Patient was dis-
charged with ibuprofen for 2 weeks and colchicine for
3 months. In 6 months of follow-up, the patient remained
asymptomatic.

Conclusions and discussion

Acute pericarditis is an inflammation of the pericardial sac.
Diagnosis is made when two out of four criteria are met:
pleuritic sharp chest pain that improves by sitting and lean-
ing forward; pericardial rub; new widespread ST elevation or
PR depression on ECG; pericardial effusion [4]. Our patient
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was diagnosed on the basis of typical chest pain and ECG
changes.

Etiology is highly variable. It can be secondary to drugs
and toxins or to radiation, can have a metabolic cause and
it can happen as a post cardiac injury syndrome. In most
cases, however, no cause is identified. In such circumstances,
etiology is assumed to be viral or immune mediated [5, 6].

In our case, etiology is not simple to ascertain. However,
uremic pericarditis, the most obvious cause in a patient
with chronic kidney disease under dialysis, seems unlikely.
A good dialysis efficacy (with a Kt/v greater than 1.7) and
the absence of pericardial effusion are arguments against
this etiology. Electrocardiographic alterations derive from
inflammation of the epicardium, since the parietal epicar-
dium is electrically inert. In uremic pericarditis, these are
not usually present given the absence of epicardial injury,
which, furthermore, supports our hypothesis [7, 8].

Other common causes of pericarditis were also excluded.
Post-cardiac injury syndromes were excluded, since the
patient had no myocardial infarction, was not submitted
to any surgery, and did not suffer any trauma. No drug the
patient was on is commonly associated with pericarditis and
the patient improved without any of them being withdrawn.
Immunological study was negative, so an auto-immune
cause is also unlikely. Serologies and investigation of other
infectious causes were all negative. Therefore, the most plau-
sible cause for pericarditis in this clinical scenario remains
COVID-19, since no other cause was identified, and viral
infection are among the most common causes of pericarditis.
In addition, the temporal relationship between SARS-CoV-2
infection and pericarditis is compatible with a viral etiology.

SARS-CoV-2 affects mainly the lungs, but many organs
may be involved, including the heart. Cardiac injury has
been described in up to 17% of the patients and it increases
the risk of mortality [9, 10]. Several cases of pericarditis
due to COVID-19 have been described, although its real fre-
quency is not known. A meta-analysis of 2676 hospitalized
patients with COVID-19 revealed a prevalence of pericardial
effusion of 3% on chest computed tomography [11]. These
findings suggest that it is underdiagnosed. This can result
in many patients not receiving appropriate treatment to a
condition with a mortality which is not neglectable. Diaz-
Arocutipa et al. reported an in-hospital mortality of 6% [12].

Despite many cases of pericarditis being attributable to
COVID-19, the virus itself is not usually encountered in
biopsy specimens or in the pericardial fluid, a feature simi-
lar to other viruses [13—16]. Viral studies are not routinely
performed, given the low diagnostic yield and the relatively
benign course that this disease encompasses with its most
common causes [17].

Acute viral pericarditis is characterized by an inflamma-
tory response to an acute injury to the pericardium. The
virus itself may trigger inflammation or it may arise from
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the release of cellular debris which, through the formation
of the Nod Like Protein Receptor 3 (NLRP3) inflamma-
some, intensifies local and systemic inflammatory response
[18]. Although pathophysiology is unknown, cytotoxic and
immune mediated effects related to the systemic inflamma-
tory response, with an overproduction of pro-inflammatory
cytokines, and, eventually, the cytokine storm caused by
SARS-CoV-2 are thought to lead to pericardial inflamma-
tion [19, 20].

Treatment of pericarditis associated with SARS-CoV-2
infection is similar to that recommended for pericarditis
due to other viruses, with studies confirming the safety of
anti-inflammatory therapies in the setting of COVID-19
[21]. Corticosteroids are not used as first option. However,
one should notice that dexamethasone reduced mortality in
COVID-19 patients that required oxygen supplementation
[22]. Hence, in patients in the acute phase of SARS-CoV-2
infection requiring oxygen, corticosteroids may be used as
first line therapy for pericarditis.

Many cardiovascular complications have been associated
with COVID-19, and pericarditis, although rare, is one of
them. A high degree of suspicion is required, especially in
dialytic patients. In this case, practitioners should be alerted
to the different features that allow an accurate differential
diagnosis.
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