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• Most common pericardial syndromes include acute pericarditis (either first 
episode or recurrences), cardiac tamponade, constrictive pericarditis 
(permanent, transient and effusive constrictive) and isolated pericardial 
effusions without evidence of inflammation.

• The estimated incidence of acute pericarditis is ~28 cases / 100,000 subjects 
in the general population / year respectively.

Pericardial syndromes
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In 0.3-1.5% of cases in the setting of SARS-
CoV-2 infection develops pericarditis







Recurrent pericarditis in a patient with 
a first episode of acute pericarditis is 
diagnosed when at least 2 of the following criteria 
are present:
• Typical chest pain
• Pericardial friction rub
• Suggestive ECG changes (typically widespread 
• ST-segment  elevation, PR depression
• New or worsening pericardial effusion

Diagnostic criteria for acute and recurrent pericarditis

-Elevation of CRP is a confirmatory finding and evidence of 
pericardial inflammation by an imaging technique (CT or 
CMR) are considered supporting findings.

-CRP in approximately 22% of cases is found within normal 
limits at the time of presentation. This is due to CRP 
synthesis rate kinetics, as CRP levels start rising beyond 
normal values approximately 6 hours after an inflammatory 
process. However, CRP values have been found to be 
elevated in 96% of patients with acute pericarditis if 
measured at least 12 hours after symptoms onset 

Hospital admission is 
required in the following 
cases:

Circulation. 2011;123:1092-1097.
Isr Med Assoc J. 2019;21:747-751.



*(52.2% in idiopathic and 56.1% in secondary ones, p=NS).

-Pleural effusions were strongly associated with CRP levels at admission but no 
association with secondary forms (including systemic autoimmune diseases).
-Pleural effusions were found in 9 patients in the absence of pericardial effusion.
-Bilateral PLEs were associated with increased risk for in-hospital cardiac 
tamponade (OR = 7.52, 95% CI 2.16-26.21). 
There was no association of PLEs with new onset atrial fibrillation or pericarditis 
recurrence during long-term follow-up.
-PLEs are common in patients hospitalized with acute pericarditis. They are 
related to the intensity of inflammatory reaction, and they should not be 
considered necessarily as a marker of secondary etiology.

*

177 patients, median follow-up 12 months 



Multimodality imaging in pericardial syndromes offer 
valuable information on diagnosis, risk stratification, 

prognosis and treatment guidance 

Anatomy: Echo, CT, CMR
Function: Echo, CMR
Inflammation: CMR, PET-CT
Tissue characterization: CMR
Comorbidities: CT

J Cardiovasc Med (Hagerstown). 2016;774-782.



Cremer PC, et al. J Am Coll Cardiol 2016;68:2311–2328.

• A second recurrence after the first occur in 25 to 50%. 

• A third after a second in 20-40%. 

• Multiple recurrences occur in ~6% (the range in percentages depends on colchicine and 
corticosteroids administration)                mean duration of disease 2.8-4.7 years. 

• The recurrence rate after an initial episode of pericarditis ranges from 15-30% within 18-
24 months of the first episode. 



Lazaros G, Solomou E, Antonopoulos AS, et al.
Hellenic J Cardiol. 2019 Mar-Apr;60(2):139-140.



• Infectious etiology

• Autoimmune mechanism

• Autoinflammatory mechanism

Autoinflammatory diseases include those genetic disorders characterized by 

primary dysfunction of the innate immune system and interelukin-1 is 

involved in their pathogenesis (example is the Familial Mediterranean Fever).

Possible pathogenetic mechanisms underlying recurrent pericarditis 

Brucarto A, et al. Autoimmun Rev 2008;8:44–47.
Imazio M. Expert Rev Cardiovasc Ther 2012;10: 1165–1172.
Lazaros G, et al. Front Med (Lausanne). 2017 Jun 12;4:78. 



The goal (and our proposal) for the near future is to gradually abandon the term ‘idiopathic’ 
acute/recurrent pericarditis and to adopt new terms attributed to
the pathophysiology of the disease such as ‘autoinflammatory’ or ‘autoimmune’ as soon as 
we are able to identify such mechanisms in specific patient subsets.



*With or without 

pericardial effusion

*Colchicine-

resistant steroid-
dependent 
recurrent 

pericarditis

Eur Heart J 2015;36:2921-2964.



Disease modifying Check CRP 
before 

tapering



Int J Cardiol 2012;160:66-8.



Conclusion and relevance: In this preliminary study of patients with recurrent pericarditis with colchicine resistance and 
corticosteroid dependence, the use of anakinra compared with placebo reduced the risk of recurrence over a median of 
14 months. Larger studies are needed to replicate these findings as well as to assess safety and longer-term efficacy.

2016;316:1906-1912



• 224 patients (46 ± 14 years old, 
63% women, 75% idiopathic).

• Follow-up of 3889 patient-months. Eur J Prev Cardiol 2020;27:956-964.





• 61 patients underwent randomization.
• The median duration of exposure to rilonacept was 9 months.

N Engl J Med 2021 ;384:31-41.

Conclusions: Among patients with recurrent pericarditis, rilonacept led to rapid resolution of recurrent 
pericarditis episodes and to a significantly lower risk of pericarditis recurrence than placebo.

Recurrences (7%) in the rilonacept 
group as compared with 23 of 31 
patients (74%), p<0.001.



• Daily injections

• In ~10% discontinuation due to side effects

• With abrupt discontinuation after the full dose 
regimen for 6-12 months 70% of patients 
relapse

• With slow tapering ~45% of patients relapse. 
Those who relapse they do so when they 
switch from 3 injection/week to 2 injections 
/week

• Thus with 10-12 injections daily in  most cases 
we are able to achieve stable disease 
remission

J Cardiovasc Med (Hagerstown). 2016;17:256-262.

Front Med 12 June 2017doi.org/103389.fmed.2017.00078. 

EULAR CONGRESS 2016 (ABSTRACT)

N Engl J Med. 2021;384:1474-1475.

Concerns related to anakinra (IL-1 inhibitors) 
administration



Eur Heart J. 2021 Sep 16:ehab452.



Are there alternative solutions in refractory cases?

• HCQ acts through inhibition of autophagy, a key 
regulatory mechanism in innate immunity and 
autoinflammation leading to a reduced  
expression of IL-1β.

• HCQ was also associated with a higher proportion 
of patients obtaining a ≥50% dose reduction of 
GCs (33.3% vs. 0% in the control group, p=0.037) 
and reduced GC dose (HCQ: -43.5% vs. control: -
4.5%, p<0.001). 

Int J Cardiol 2020;311:77-82.



• Pericardiectomy should be reserved only for frequent, strongly symptomatic recurrences 
(especially recurrent tamponade) resistant to medication. 

• Referral of these patients to centers with specific expertise in this surgery is 
recommended.

• During surgery every effort should be made to remove the complete pericardium.. 

• In a retrospective study in 184 pts (1994-2005) pericardiectomy was very effective in 
reducing the rate of recurrences with a perioperative mortality of 0% and rate of major 
complications 3%. 

Eur Heart J. 2004; 25: 587-610.
Mayo Clin Proc 2012;87:1062-1070.

Pericardiectomy



Imazio M, et al. Circulation 2007;115:2739-2744.
Imazio M, et al. Am J Cardiol 2007;100:1026-1028.
Kytö et al. Circulation 2014;130:1601-1606.

• Despite detrimental effects on the patients’ quality of life, the long-term prognosis is good.

• In specific forms, prognosis depends on the underlying condition. Overall in-hospital mortality 
rate for acute pericarditis was 1.1% in a recent Finnish national registry.

• In a metanalysis of 230 patients with idiopathic recurrent pericarditis, during a mean follow-up 
period of 61 months, cardiac tamponade was recorded in 3.5% of cases, while there were no 
cases of constrictive pericarditis or left ventricular dysfunction.

Prognosis in recurrent pericarditis





Am J Cardiol 2006;98:267–271.

• 61 patients who were referred to a tertiary hospital for resistant 
idiopathic recurrent pericarditis were followed for an average of 8.3 
years:

• During follow-up in ~90% of cases pericarditis remained idiopathic, 
whereas a new secondary diagnosis [namely Sjogren’s syndrome – 8.3% 
and rheumatoid arthritis 2.1%), emerged in the rest.

Key message

Idiopathic recurrent pericarditis is not a life-long diagnosis in all cases

Periodical revaluation is important in patients with idiopathic 
recurrent pericarditis!



Thank you for your attention
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