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Abstract
In developed countries, more than 80% of cases of acute pericarditis remain without an established diagnosis after a conven-
tional and standard diagnostic approach. These cases are generally labelled as ‘idiopathic’, i.e. without a known cause. This 
lack of information is a matter of concern for  both patients and clinicians. Some years ago, this term reflected the state of 
the art of scientific knowledge on the topic. Advances have changed this point of view, in light of available molecular tech-
niques like polymerase chain reaction able to identify viral cardiotropic agents in pericardial fluid and biopsies. Furthermore, 
the remarkable efficacy of interleukin-1 antagonists, a therapy targeting the innate immune response, suggests clinical and 
pathogenic similarity between a proportion of patients with idiopathic recurrent pericarditis and classical autoinflamma-
tory diseases. So, it seems useful to discuss the pros and cons of using the term “idiopathic” in light of the new knowledge.
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Introduction

Pericarditis encompasses many diseases with distinct causes. 
In the developed world, the most common category is pre-
sumed to be viral or idiopathic. This terminology reflects 
the traditional consensus that, even though pericarditis is 
often precipitated by a virus, the mechanisms that perpetuate 

inflammation and lead to recurrence are poorly understood 
[1, 2]. At best, the term “presumed viral pericarditis”, 
reflects a partial understanding of the pathophysiology, and 
at worst it may be misleading by overemphasizing an aspect 
of the pathogenesis that is neither related to severity nor a 
target for treatment.

Considering that testing for viruses with or without 
anti-viral therapy is rarely indicated in pericarditis, many 
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clinicians prefer the term idiopathic. However, more recently 
in three important contexts, discussions of pericarditis have 
contradicted this term. First, similarities between idiopathic 
recurrent pericarditis (IRP) and autoinflammatory diseases 
are now recognized [3]. Second, and more importantly, 
therapies that target the innate immune system such as the 
anti-interleukin (IL)-1 agents, have demonstrated efficacy 
[4–7]. Third, molecular tools like polymerase chain reaction 
(PCR) are capable of identifying cardiotropic viral agents in 
the pericardial fluid and cardiac tissue [8].

In this review, we debate whether adherence to the term 
idiopathic pericarditis reflects simple inertia or an appro-
priately tempered response to the emerging understanding 
of this disease. Specifically, how convincing is the evidence 
that IRP is actually an autoinflammatory or an autoim-
mune disease? And most importantly, what is the clinical 
relevance for the clinician to abandon the term “idiopathic 
pericarditis?”

Pathophysiology

The immune-mediated pathophysiology of IRP is still not 
completely understood and may involve both autoinflam-
matory mechanisms of the innate immune system and the 
autoimmune mechanisms of the adaptive immune system. 
The inflammatory response of the innate immune system, 
typical of the so-called “autoinflammatory diseases”, is 
predominantly mediated by cytokines, mainly IL-1, while 
the inflammatory response of the adaptive immune system, 
typical of the so-called “autoimmune diseases”, is predomi-
nantly mediated by autoantibodies or autoreactive T lympho-
cytes [9]. Even if these two immune systems can overlap, 
patients with autoinflammatory disease have a predilection 
for inappropriate innate immunity and respond to therapies 
that target the primary mediators of disease, such as exces-
sive IL-1 production.

The innate immune system represents an immediate 
response to many diverse damage- and pathogen-associated 
molecular patterns (DAMPs and PAMPs) with downstream 
activation of the inflammasomes, cytosolic macromolecular 
structures composed of an adaptor protein, procaspase 1, 
and a sensor molecule [10] (Fig. 1). The sensor molecule 
contains a nucleotide-binding oligomerization domain-like 
receptor, nod-like receptor (NLR) and, when this sensor 
molecule is activated by DAMPs or PAMPs, the precursor 
pro-IL-1β is cleaved to active IL-1β. Circulating IL-1 then 
recruits cells of a myeloid lineage, namely neutrophils and 
monocytes, to the site of injury [11].

Autoinflammatory diseases, which are a heterogeneous 
group of diseases, are characterized by periodic inflamma-
tion mediated through the inflammasomes [12]. Prototypi-
cal autoinflammatory diseases include cryopyrin-associated 

periodic syndromes, which may result from a gain of func-
tion mutation in the NLR cryopyrin domain containing 
three sensor molecule, and familial Mediterranean fever 
(FMF), which may result from missense mutations in the 
gene encoding pyrin. Despite constitutive activation of the 
inflammasome, these diseases are characterized by inter-
mittent inflammatory attacks with fever, serositis, and oli-
goarthritis [13]. This spontaneous onset of symptoms may 
also be seen in patients with IRP. Conversely, pericarditis 
occurs frequently in patients with typical autoinflammatory 
diseases [13]. Some cases of autoinflammatory disease with 
onset in adulthood might be related to the presence of low-
penetrance mutations, and this might be the case of IRP [14].

These similarities and the efficacy of colchicine in the 
treatments of FMF relapses prompted investigators to pur-
sue the “autoinflammatory” way in IRP 30 years ago [15]. 
Subsequent clinical trials with colchicine have consistently 
demonstrated a 50% relative risk reduction for pericarditis 
recurrence [1, 16]. Colchicine has properties of disrupting 
tubulin fibres, but also to modulate innate immunity block-
ing the processing of IL-1β [17]. More recently, anakinra, 
a short-acting IL-1 receptor antagonist, has shown inter-
estingly good results in controlling very quickly the acute 
attack and decreasing relapses in IRP [18]. The success of 
therapies that target the innate immune response and the 
similarities to autoinflammatory diseases have bolstered the 
putative hypothesis that a subset of IRP might be a form of 
autoinflammatory disease mainly based on the activation of 
the innate immune system with a pivotal role of IL-1 [2, 3, 
6]. On the other hand, simultaneous activation of the adap-
tive immune system has been hypothesized in some cases, 
since anti-heart autoantibodies (AHA) or anti-intercalated 
disk autoantibodies (AIDA), usually detected in autoim-
mune diseases, are found in 67.5% of adult IRP patients 
[19]. It has been shown that the presence of AIDA or high 
titre of AHA in IRP is associated with a higher number of 
recurrences and hospitalizations, respectively [19]. We can 
therefore speculate that in a proportion of patients with IRP, 
the inflammatory mechanism may also activate the “auto-
immune” pathway. Nevertheless, these autoantibodies may 
simply be biomarkers without a pathogenic role [20].

The pros

The term “idiopathic” is used to describe diseases of 
unknown cause or mechanism. The term is derived from 
the Greek ιδιος (idios) “one’s own”, and πάθος (pathos) 
“suffering”; so idiopathy means approximately “a disease of 
its own kind”. The term “idiopathic pericarditis” has been 
used for centuries and can be found in PubMed since 1950.

While it is obvious that no diseases are really “idio-
pathic”, rather this is simply a statement of our awareness 
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of the ignorance of the causes and mechanisms, this term 
has been widely used and accepted in pericardial diseases 
to report cases with an unknown cause following exclu-
sion of the many common and treatable conditions (usu-
ally systemic inflammatory diseases, neoplastic diseases, 
tuberculosis, or other bacterial causes).

In Western countries with a low prevalence of tubercu-
losis, > 80% of cases of acute pericarditis remain without 
an established diagnosis after a conventional diagnostic 
approach, and this percentage also remains > 50% for those 
admitted to hospital [21–23]. The majority of these cases 
have a self-limiting, benign course with an overall good 
prognosis. However, the treatment, based on nonsteroidal 
anti-inflammatory drugs (NSAID) plus colchicine, remains 
unaffected by the absence of an established diagnosis [1].

While this ignorance of the cause should not encour-
age stopping efforts to improve our knowledge of aetiol-
ogy and pathophysiology of pericarditis, it remains true 
that our understanding of the innate and adaptive immune 
responses in patients with pericarditis is still limited [2, 

24], even acknowledging the proven efficacy of anti-IL-1 
agents such as anakinra [5, 18].

On this basis, we think that the old term “idiopathic” is 
still a suitable working term for such cases, while we endeav-
our to study the disease and improve our basic and clinical 
knowledge of it; at the moment, this term identifies a group 
of patients with similar treatment and prognosis and has an 
honest labelling as “idiopathic”: what we still do not know.

The cons

The term “idiopathic” can sound reassuring for doctors, who 
are well aware that a definite aetiology is not recognized in 
the vast majority of such diseases. On the other hand, the 
term idiopathic is often alarming and confusing for many 
patients, because it implies the concept of uncertainty, 
regarding not only aetiology, but also therapy and particu-
larly long-term prognosis [25].

Fig. 1   Proposed simplified pathogenesis of idiopathic recurrent peri-
carditis. PAMPs pathogens-associated molecular patterns, DAMPs 
damage-associated molecular patterns, TLR toll-like receptor, NLR 

nod-like receptor, AHA anti-heart antibodies, AIDA anti-intercalated-
disk antibodies, NSAIDs nonsteroidal anti-inflammatory drugs, APC 
antigen-presenting cell
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Moreover, the term idiopathic masks and also amplifies 
our ignorance. In a biopsy study including 259 patients with 
a large pericardial effusion, the underlying cause was identi-
fied by molecular and immunohistological methods: 12% 
viral, 35% defined as autoreactive/lymphocytic, 2% bacte-
rial, 15% traumatic, 28% malignant, and 8% other [8]. This 
demonstrates that when pericardial fluid or cardiac tissue is 
available, an aetiological final diagnosis can often be made.

In acute pericarditis, most cases are presumably viral in 
the first attack. Identifying the causative virus is generally 
not a productive endeavour, given the lack of any impact for 
treatment implications.

Recurrences are sometimes heralded by repeated viral 
infections, but they often occur due to rapid tapering of 
drugs, e.g. NSAIDs used at low doses, or given only orally 
and not intravenously in hospitalized patients, or, very 
frequently, they are due to a too rapidly tapered drug regi-
men (NSAIDs and particularly corticosteroids) [1, 2, 26, 
27]. Other cases of recurrences are seen in patients with 
a predisposing genetic background [2, 28]. Possible non-
invasive clues for autoimmunity are antinuclear antibodies 
(ANA, 43% of adults) [29], AHA [19] or AIDA (67.5% of 
adults), dry eyes, arthralgias, and a subacute course. Con-
versely, clues for an autoinflammatory pathogenesis are 
acute attacks followed by complete resolution, strikingly 
elevated C-reactive protein (CRP), high fever, and pleuro-
pulmonary and systemic involvement [6]; in these patients, 
generally autoantibodies cannot be detected and familiar 
occurrence has been reported in 10% of the cases [28]. This 
clinical picture is particularly typical of paediatric cases of 
IRP [30], and this new pathogenetic paradigm has been ini-
tially proposed just for children [31]. Such phenotype looks 
strikingly similar to those observed in some autoinflam-
matory diseases, such as FMF, or tumour necrosis factor 
receptor-associated periodic syndrome (TRAPS), conditions 
where the inflammasome and IL-1 play a pivotal role. Typi-
cal mutations of these entities are, however, rare in IRP [32, 
33], but new, still unknown mutations may be present [14].

These patients may have a diathesis related to the pres-
ence of genes encoding proteins involved in activation/regu-
lation of inflammatory pathways; this diathesis may induce 
an exuberant autoinflammatory response [2, 3, 6], initiated 
nonspecifically by many different stimuli: virus, bacteria, 
trauma, minor intrapericardial bleeding (often iatrogenic), 
surgery, tissue necrosis, pleural or peritoneal inflammation, 
excessive cold, and finally inflammasome activation [2, 3, 
6] (Fig. 1).

Anakinra is an IL-1 recombinant receptor antagonist that 
has been proposed as a potential treatment for IRP [5, 31]. 
We recently published a randomized controlled trial (AIR 
TRIP) showing that anakinra is effective in patients with cor-
tico-dependent, colchicine-resistant IRP with elevated CRP 
[18]. For this disease, the term idiopathic seems somehow 

inappropriate when treated with anti-IL1 agents [5, 6, 18, 24, 
31]. It seems in fact not appropriate to label as idiopathic a 
condition with a typical clinical course, good prognosis, and 
a spectacular response to a monotherapy with an anti-IL-1 
agent [25]. The pathogenesis of recurrent acute pericardi-
tis in a proportion of patients is comparable to most other 
inflammatory diseases, and we may consider abandoning 
the term idiopathic in this setting. Acceptable terms might 
be “autoinflammatory pericarditis” for the typical pheno-
type previously described, or “autoimmune pericarditis”, for 
those cases without “autoinflammatory” features and with 
positive autoimmune serology (e.g. organ-specific anti-heart 
or non-organ-specific autoantibodies); an option would be 
to simply use the term “acute pericarditis” and “recurrent 
pericarditis”, with no other adjective or attribute.

Discussion

Should we abandon the term “idiopathic” in case of acute/
recurrent pericarditis in 2018 [25]? Is this term obsolete in 
the era of molecular diagnostics and with targeted drugs 
that block the IL-1 pathway in IRP patients [3, 5, 6, 18, 31, 
34]? On the other hand, the term “idiopathic” is familiar to 
cardiologists, and has been included in the European guide-
lines on pericardial diseases (1) and in the American and 
European imaging guidelines on pericardial disease [35, 36]. 
The pro and the con arguments to keep the term “idiopathic” 
or abandon it are briefly presented in this paper.

Patients with these diseases are much tuned to social 
media [37], i.e. Facebook (Menlo Park, CA), with support 
groups on pericarditis. They often feel frustrated with their 
condition. Clinicians usually suggest that the cause of their 
pericardial condition is idiopathic or possibly viral, and then 
propose the shotgun treatment approach with anti-inflamma-
tory medications including triple therapy (NSAIDs, colchi-
cine, and steroids) [38].

What does current scientific evidence suggest for IRP? 
Even if the initial cause is thought to be a viral agent in 
most cases, in a large biopsy-proven series it was found that 
viruses may account for only a minority of cases [8]. Fur-
thermore, IRP relapses are often seen following rapid taper-
ing of the anti-inflammatory medications in the absence of 
a proven viral reinfection [2, 26, 27]. Recent advances have 
recognized that IRP may be related to autoinflammatory or 
autoimmune causes in patients with different clinical presen-
tations. The autoinflammatory mechanism may result from 
activation of the inflammasome by a cardiotropic virus or 
a nonspecific agent in a genetically predisposed individual 
who has abnormal innate immunity. This will cause release 
of pro-inflammatory cytokines including interleukins that 
bring neutrophils and macrophages to the injured area [2, 
3, 6]. Anakinra, an IL-1 receptor blocker, has shown in the 
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AIRTRIP study its high efficacy, suggesting the pivotal role 
of this cytokine of the innate immunity in IRP promise in 
alleviating the symptoms as shown in the AIRTRIP study 
with targeted therapy against this pivotal cytokine of the 
innate immunity [18]. Similarly, the recent CANTOS study 
with canakinumab (human monoclonal antibody to interleu-
kin 1 β) holds promise for targeting inflammation in coro-
nary artery disease patients [39].

In summary, in the era of precision medicine, the adop-
tion of terms such as ‘idiopathic’ actually highlights gaps in 
current scientific knowledge. However, this is not exclusive 
of pericardial diseases. In the specific context of IRP, recent 
basic and clinical research data allow us to take steps for-
ward towards understanding the specific mechanisms lead-
ing to pathogenesis. 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 “autoinflamma-
tory” or “autoimmune” as soon as we are able to identify 
such mechanisms in specific patient subsets. Further stud-
ies should focus on the actual existence of these two sub-
groups providing evidence of their clinical and pathogenic 
difference.
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