
Vol.:(0123456789)

Inflammation 
https://doi.org/10.1007/s10753-021-01563-3

LETTER TO THE EDITOR

Pericardial Cytokine “Storm” in a COVID‑19 Patient: 
the Confirmation of a Hypothesis

Cristian Deana1,5  , Luigi Vetrugno1,2 , Martina Fabris2,3 , Francesco Curcio2,3 , 
Emanuela Sozio4 , Carlo Tascini2,4  and Flavio Bassi1 

Received 26 June 2021; accepted 7 September 2021

Abstract—Novel Coronavirus Disease in most cases produces mild symptoms which resolve  
after a few days. Some authors hypothesized that SARS-CoV-2 infection could trigger 
excessive cytokine production leading to a severe multi-organ disease requiring intensive 
care admission. Respiratory and neurological symptoms are the most frequently reported 
manifestation of the disease. Indeed, cardiac involvement is reported mostly as a part of a 
systemic disease. Few isolated cardiac manifestations of COVID-19 infection have been 
described. We report herein a case of SARS-CoV-2 related severe isolated pericardial 
involvement requiring ICU admission due to cardiac tamponade needing urgent drainage. 
Analysis of pericardial fluid from drainage demonstrated a higher cytokine concentration 
than blood values. Other causes of pericardial disease, such as autoimmunity, bacterial 
or other than COVID-19 infection, neoplasms or acute myocardial infarction were also 
evaluated, but all tests confirmed negative results. The suspicion of isolated involvement 
of the pericardium was therefore demonstrated by the analysis of cytokines which strongly 
support our hypothesis.
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TO THE EDITOR

SARS-CoV-2 is a systemic disease, and many 
different clinical presentations have been seen over the 
clinical ground [1–3]; this is because the virus binds to 
the angiotensin-converting enzyme-2 receptor (ACE-2), 
which is expressed in different organs. As a consequence, 
this leads to different clinical manifestations extensively 
described in the last year [4].

Among these, acute respiratory distress syndrome 
(ARDS) remains predominant and difficult to treat for the 
intensivist [5, 6].
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However, as it regards cardiac involvement, the 
virus and local cytokine release have been rarely reported 
and, most of the time, only suspected due to a lack of 
proof [7, 8].

We herein report an acute pericardial effusion with 
life threatening cardiac tamponade in the context of 
SARS-CoV-2 infection limited to the heart without other 
organ’s involvement.

A 77-year-old-man was admitted to the emergency 
department (ED) with atrial fibrillation. A nasopharyn-
geal swab tested positive for COVID-19 (real-time PCR 
test). Hemoglobin level at ED admission was 12.4 g/dL, 
white blood cell count (WBC) was 5190/mm3, platelets 
(PLT) were 124.000/mm3, and serum creatinine was 
2.17 mg/dL (stable values).

The patient was a resident in a retirement home due 
to physical disabilities. He presented with chronic heart 
failure, arterial hypertension, type 2 diabetes, chronic kid-
ney failure, and chronic obstructive pulmonary disease 
(COPD) with chronic respiratory failure requiring long-
term  O2 therapy.

One month before, he was admitted to the hospi-
tal for COPD exacerbation. At that time, transthoracic 
echocardiography did not reveal pericardial effusion. His 
chronic medications were amiodarone, furosemide, lan-
soprazole, simvastatin, and insulin.

After point of care ultrasound (POCUS) examina-
tion in the ED, pericardial effusion around 1.5 cm was 
seen; no B-lines or pleural effusion were detected.

Fig. 1  CT thorax scan. The CT thorax scan did not show any lung involvement by COVID-19, ruling out the possibility of a coexisting coronavirus 
pneumonia. It also showed no signs of pulmonary embolism.
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The computed tomography (CT) of the thorax 
excluded pulmonary embolism or lung COVID-19 inter-
stitial pneumonia (Fig. 1).

However, for the development of hemodynamic 
instability (i.e., low arterial pressure near 85/45 mmHg, 
high heart rate of 125 bpm, and the need for vasoactive 
support with noradrenaline 0.30 mcg/kg/min), the patient 
was admitted to the intensive care unit (ICU). During 
hospital stay, he was not treated with remdesivir.

A progressive increase in pericardial effusion size 
was observed in the following hours. Moreover, the signs 
of impending obstructive shock forced physicians to per-
form pericardiocentesis and to leave in place a pericardial 
6-French “pig-tail” catheter (Fig. 2 and Video 1).

Pericardial fluid was then collected and analyzed. 
Thus, our case is one of the few cases reported in the 
literature regarding cytokine concentration measurement 
(Table 1) within pericardial fluid.

We further analyzed the pericardial concentration of 
IgG anti-SARS-CoV-2 (CLIA method), with the results 
showing 101.0 UA/mL and 25.1 UA/mL for IgM.

We also tested for other possible causes of 
cardiac involvement because of systemic disease: 

antiphospholipid antibodies (anticardiolipin, lupus anti-
coagulans, antiphosphatidylserine/prothrombin com-
plex antibodies), antinuclear antibodies (indirect immu-
nofluorescence (IIF)) including SSA Ro60, Ro52, SSB, 
Sm/RNP, Scl-70, PM-SCL, Jo1, centromere, PCNA, 
dsDNA, p-ribosomal protein, Mi2, ThTo, Ku, RNA-
polymerase III, anti-neutrophil cytoplasmic antibody 
(ANCA), and anti-smooth muscle antibodies, which 
all tested negative.

Quantiferon TB-Plus test was negative. Serum Tn I 
high sensitivity remained < 78.5 ng/L during the patient’s 
hospital stay (cutoff value for our laboratory).

Microbiological samples testing bacterial and 
cytological examination also produced negative results.

After cardiac tamponade resolution with pericar-
dial fluid removal, medical treatment including pred-
nisone of 0.5 mg/kg and colchicine 500 mg once a day 
was started.

The patient’s symptoms improved, thus leading 
him to be discharged from ICU after 10 days. He went 
home 30 days after hospital admission.

To the best of our knowledge, this is the first clin-
ical report that evaluated cytokine concentration and 

Fig. 2  Transesophageal view of pericardial effusion. Large pericardial effusion about 2.5 cm around right heart side was detected with transesopha-
geal echography.
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anti-SARS-CoV-2 immunoglobulin levels within peri-
cardial fluid in acute cardiac tamponade.

We hypothesized that in this case, a confined 
COVID-19 pericardial involvement occurred since no 
lung disease was seen at the CT-thorax scan. We there-
fore investigated for other than SARS-CoV-2 causes of 
pericardial disease such as autoimmune diseases, bac-
terial (including tuberculosis) or viral infections, acute 
myocardial infarction, and drug-induced pericarditis [9].

All supposed causes were excluded except 
SARS-CoV-2 involvement as demonstrated by the high 
cytokine concentration and IgG/IgM levels within the 
pericardial fluid.

The higher concentration of cytokines, especially 
IL-6 and IL-8, than blood values, reinforced our sus-
picion of an inflammation limited to within the heart, 
more precisely in the pericardium.

SARS-CoV-2 cardiac involvement has been fre-
quently reported, with acute myocardial infarction and 
pericarditis the most frequently described diseases 
[10–12]. Also, rare cases of cardiac tamponade have 
been quoted as a suspected isolated manifestation of 
COVID-19 infection [13]. However, no strong demon-
stration has been produced so far. Clinical suspicion of 
a disease always requires proof in the context of evi-
dence-based medicine, and in this case, lung ultrasound 
helped us to rule out COVID-19 pneumonia [14, 15].

The underlying pathophysiology is not yet known. 
However, the mechanism probably involved is second-
ary to modulation of angiotensin converting enzyme-2 
(ACE-2) receptors by COVID-19, which are expressed 

in the heart, esophagus, kidney, bladder, ileum, as well 
as the alveoli [16].

In conclusion, we reported a case of a pericardial 
effusion with life-threatening cardiac tamponade caused 
by SARS-CoV-2 infection localized in the pericardium.
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