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Pericarditis is a common inflammatory disease affecting the pericardial sac, resulting
from a variety of stimuli that trigger a stereotyped immune response. Generally self-
limiting, this condition can be burdened by a significant risk of acute complications
and relapses, with recurrence rates affecting up to 30% of patients, especially in the
case of diagnostic and therapeutic delay. Therapeutic options in recurrent forms, ini-
tially based only on the use of traditional drugs such as colchicine, non-steroidal
anti-inflammatory drugs, and corticosteroids, have recently been enriched with new
molecules, such as interleukin 1 blockers anakinra and rilonacept, particularly indi-
cated in refractory forms dependent on corticosteroids. Other medically relevant
therapeutic possibilities in refractory disease include azathioprine, methotrexate,
and intravenous immunoglobulins. This brief review aims to summarize the treat-
ment strategies of recurrent pericarditis in light of the most up-to-date evidence
and recommendations.

Recurrent pericarditis is defined as the reappearance, after
a disease-free period of at least 4–6weeks, of symptoms
and signs typical of pericardial inflammation in individuals
with a previous episode of acute disease.1 It occurs in per-
centages ranging from 15 to 30% of cases following the first
attack of acute pericarditis1 and up to over half of cases
not initially treated with colchicine,2 especially if treated
with corticosteroids, thus characterizing itself as one of
themost frequent complications of acute disease.
In etiopathogenetic terms, recurrent pericarditis is be-

lieved to be an autoinflammatory phenomenon character-
ized by inappropriate activation of innate immunity,3 with
prominent role of the interleukin 1 (IL-1)4 cytokine family,
often attributable to inadequate treatment of the acute
form. In support of this hypothesis, there are elements
such as the time interval between the acute event and the
recurrence, the evidence of non-specific autoantibodies,
and the generally satisfactory response to corticosteroid

therapy. Consistently with this, the female sex, more sus-
ceptible to pathologies underlying the immunological com-
ponent, is more exposed to the risk of recurrence.
Preformed IL-1a is released from damaged or inflamed
pericardial cells and can help propagate inflammation by
activating the NLRP3 inflammasome, responsible for cas-
cading the inflammatory response by producing IL-1b.5 The
non-redundant roles of IL-1a and b in inflammation under-
line the importance of a treatment targeted to both cyto-
kines. Additional factors associated with an increased risk
of recurrence include previous use of corticosteroids and a
history of recurrent episodes. A viral aetiology is reported
in a variable percentage up to 20%.1 Clinically indistinguish-
able from the acute episode, which can be discerned on an
anamnestic basis, recurrent pericarditis is diagnosed on
the basis of the same clinical, laboratory and instrumental
criteria recommended by the guidelines, including physical
examination, electrocardiogram, echocardiogram, chest
X-ray, and serum markers of inflammation [C reactive pro-
tein (CRP)] and myocardial-cytonecrosis [creatine kinase
and troponin (Tn)], with the possible addition of*Corresponding author. Email: claudio.ferri@cc.univaq.it
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computerized axial tomography and/or nuclear magnetic
resonance which, in doubtful or atypical cases, may show
oedema or increased uptake of the contrast medium by the
inflamed pericardium.1

Given that therapy should be targeted to the cause, tra-
ditional medical therapy of recurrent pericarditis consists
of the use of non-steroidal anti-inflammatory drugs
(NSAIDs), usually to be gradually reduced over 2–4weeks
after symptoms resolve, in combination with at least
6months of weight-adjusted colchicine treatment (0.5mg
once daily if body weight <70kg; 0.5mg twice daily if
�70kg) (Class IA recommendations according to guide-
lines).1 Colchicine is a cornerstone of the therapy of peri-
carditis, both in acute forms and in recurrences, as it
would be able to improve the response to anti-
inflammatory drugs, increase remission rates, and reduce
the incidence of recurrence up to 50%.1 Triple therapy
based on the addition of low-dose corticosteroids (e.g.
prednisone 0.2–0.5mg/kg/day) may be necessary in case
of incomplete response to the NSAID/colchicine combina-
tion to achieve prompt symptom control in individuals in
whom the infectious genesis of the pathology has been ex-
cluded, but the reduction of the dosage must take place
with the measured speed in widely delayed times to avoid
the recurrence of the disease or its chronicization.1 Due to
these risks, the use of corticosteroids a low dose should be
limited to patients with specific indications (e.g. systemic
inflammatory diseases, post-pericardiotomy syndromes,
pregnancy, and pericarditis associated with the use of im-
mune checkpoint inhibitors) or with true contraindications
to the use of NSAIDs, while the use high-dose corticoste-
roids is contraindicated.1,6

However, it is possible that, in a minority of cases (5–
10%), an adequate clinical response to the first two lines of
treatment is not obtained, due to both resistance to ther-
apy and the development of corticosteroid dependence.7

Therapeutic options in these cases include immunosup-
pressive therapies (e.g. azathioprine, methotrexate),8–10

intravenous immunoglobulins (IVIG)7 and IL-1 antagonists
(e.g. anakinra)11 and have recently expanded with the lat-
est evidence regarding the use of the IL-1 inhibitor
rilonacept.5,12

Azathioprine, an immunosuppressive drug belonging to
the purine analogue class, was shown to be effective in
long-term use (13.66 5.1months) in 46 corticosteroid-
dependent patients (age range 11–71years; mean age
39.76 17.1 years; 22 males; mean prednisone dosage
1.26 0.4mg/kg/day) with recurrent pericarditis (at least
two relapses).8 During azathioprine therapy at a dosage of
1.5–2.5mg/kg/day, 84.7% were responsive to treatment
and managed to gradually reduce the steroid to complete
suspension after 4–12months, with no relapses in 63% of
patients, while 15.2% were resistant to treatment (more
than 3 relapses). 58.6% of patients were able to discontinue
azathioprine without relapse after an average of
14.66 4.1months of treatment. The drug was globally well
tolerated, with mild and transient hepatotoxicity in 10.8%
of cases, leukopenia in 6.5%, and gastrointestinal symp-
toms in 0.9%. Azathioprine is primarily a slow-acting corti-
costeroid-sparing agent, useful for controlling the disease

for long-term follow-up, and preferable in the first in-
stance over other third-line drugs, due to lower costs.1

The use of IVIGs in refractory forms of recurrent pericar-
ditis (mean no. of three relapses) was examined in a recent
meta-analysis of 17 reports, for a total of 30 patients (47%
with idiopathic pericarditis, 43% associated with systemic
inflammatory diseases, 10% with infectious forms).7 The
standard posology reported was 400–500mg/kg/day for 5
consecutive days, with possible additional courses in rela-
tion to clinical response. After a mean follow-up of approx-
imately 33months, the percentage of patients who had not
experienced relapses stood at 73.3%, while relapsing cases
(26.6%) occurred after the first course of IVIG; 16.6% of
patients were still on corticosteroid therapy at the end of
follow-up. The treatment was not burdened by serious
complications, and the most described undesirable effect
was headache (3% of cases).7

Anakinra is a recombinant inhibitor of the IL-1 receptor
produced in Escherichia coli cells by recombinant DNA
technology, capable of antagonizing both the IL-1a re-
leased by pericardial cells and the IL-1b produced by in-
flammatory cells. After the first evidence from isolated
series, a double-blind, placebo-controlled, randomized
discontinuation clinical trial [Anakinra—Treatment of
Recurrent Idiopathic Pericarditis trial (AIRTRIP)] was con-
ducted on 21 patients with recurrent (at least three relap-
ses) corticosteroid-dependent and colchicine-resistant
form.11 The drug was administered at a dose of 2mg/kg/
day subcutaneously (maximum 100mg/day) for 2months;
Once the clinical picture was resolved, the patients were
then randomized to continue anakinra (n. 11) or to receive
a placebo (n. 10) for 6months or until pericarditis recur-
rence. After a mean follow-up of 14months, there was a
clear difference in favour of anakinra in terms of the inci-
dence rate of recurrent pericarditis [�1.95%; 95% confi-
dence interval (CI):�3.3% to�0.6%]. In the placebo group,
the median time to exacerbation was 72days after ran-
domization (interquartile range: 64–150), indicating that
half of the patients assigned to placebo experienced exac-
erbations 72days after randomization. Conversely, more
than half of patients randomized to continue anakinra
were still relapse-free at the end of the study at 180days
(P< 0.001). 95.2% of patients treated with anakinra expe-
rienced transient local skin reactions, 14.3% had an in-
crease in serum transaminases levels, while 4.8%
experienced herpes zoster requiring temporary drug
withdrawal.

The efficacy and safety of the drug have been confirmed
by data from the International Registry of Anakinra for
Pericarditis (IRAP), in which 14 reference centres for peri-
cardial diseases from 6 different countries have collabo-
rated so far, for a total of 224 patients (466 14years, 63%
women, 75% with idiopathic pericarditis).9 After a median
treatment time of 6months (range 3–12), anakinra reduced
the recurrence of pericarditis by six times (from 2.33 to
0.39 exacerbations per patient per year), the admissions to
the Emergency Department by 11 times (from 1.08 to 0.10
accesses per patient per year), the hospitalizations rates
by 7 times (from 0.99 to 0.13 admissions per patient per
year), and significantly reduced dependence on corticoste-
roids (from 80% to 27%, P< 0.001). A duration of full-dose
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treatment for more than 3months, followed by a gradual
reduction in dosage for a period of more than 3months,
was the therapeutic regimen associated with the lowest
risk of relapse. Adverse events, however not serious, con-
sisted mainly of transient skin reactions at the injection
site (38%), artho-myalgia (6%), elevated transaminases
(3%), skin and respiratory infections (3%), and neutropenia
(1%)). Further evidence supports the efficacy of anakinra in
patients resistant or intolerant to NSAIDs, prednisone, col-
chicine, and at least one immunosuppressive or immuno-
modulatory drug such as azathioprine, methotrexate,
plaquenil, or IVIG.13 Anakinra is currently prescribed in
Italy for forms of corticosteroid-dependent and colchicine-
resistant recurrent pericarditis at a dosage of 2mg/kg/day
(maximum 100mg/day) subcutaneously, also in association
with colchicine, and treatment should be continued for at
least 3–6months, followed by a gradual reduction of the
dosage. Symptom control occurs quickly after the first-
second administration, allowing concomitant corticoste-
roid therapy to be safely reduced and then discontinued. It
is important to remember that anakinra should be avoided
in immunocompromised patients and in patients with an
active infection.14

The major novelty in the treatment of recurrent pericar-
ditis is represented by rilonacept.5,12 It is a long-acting di-
meric fusion protein produced with ‘cytokine trap’
technology and has a high affinity for both IL-1b and IL-1a.
The results of a recent open-label, single-arm, active
phase II pivotal study showed that rilonacept provides rapid
and long-lasting clinical and laboratory benefit in adult
patients with recurrent (�2 relapses) idiopathic or post-
cardiotomy, or corticosteroid dependent, pericarditis.12

Study participants (n. 25, mean age 42.86 10.5years, 60%
female) were treated with rilonacept at a loading dose of
320mg subcutaneously, followed by a weekly maintenance
dosage of 160mg subcutaneously, for a period of 6weeks;
this period was followed by an optional 18-week treatment
extension period aimed at weaning from pre-existing ther-
apy. The results showed an average pain reduction of 4
points on a numerical scale of 11 (baseline and final score:
4.5 and 0.7, respectively) and a sustained decrease in CRP
(from 4.62mg/dL at baseline to 0.38mg/dL at the end of
treatment). In parallel, a decrease in annual relapses of
pericarditis was observed. Prednisone was successfully dis-
continued in 84.6% of patients receiving it at baseline and
was at least tapered in all dependent patients. The study
recorded a single serious adverse event of an infectious na-
ture leading to discontinuation of rilonacept.

The results of the randomized, double-blind phase 3 dis-
continuation study Rilonacept Inhibition of Interleukin-1
Alpha and Beta for Recurrent Pericarditis: a Pivotal
Symptomatology and Outcomes Study (RHAPSODY) then
confirmed the efficacy of rilonacept in the rapid resolution
of recurrent episodes of pericarditis and in the significant
reduction in the risk of relapse compared to placebo.5 The
study, conducted on a total of 86 patients with acute symp-
toms of recurrent pericarditis, recorded on a numerical
scale (0–10, with pain increasing with increasing score) and
with signs of systemic inflammation (elevated CRP) during
standard therapy (NSAIDs, colchicine, prednisone), in-
cluded a first phase of 12weeks in which rilonacept

replaced basic therapy, and a second phase in which indi-
viduals responsive to therapy (n. 61) were randomized in a
1:1 ratio to continue rilonacept 160mg (n. 30) or receive
placebo (n. 31), both in single weekly administration in the
absence of other therapy, for a total median duration of
9months (range: 3–14months).
Median time to pain response was 5days (95% CI 4–

6 days), and PCR normalization time was 7days (95% CI 5–
8 days), with complete weaning from corticosteroids with
rilonacept. The risk of relapsing pericarditis in the second
phase was significantly lower in individuals randomized to
rilonacept (7%) than in those assigned to placebo (74%)
(hazard ratio 0.04, 95% CI 0.01–0.18; P< 0.001 at log-rank
test). The observed benefit with rilonacept was indepen-
dent of prior therapy. Injection site adverse reactions (34%
of patients) and upper respiratory tract infections (23% of
patients) were the most common adverse reactions to rilo-
nacept; overall, there were five serious adverse events in
the two treatment arms, none of which were fatal.
On the basis of these evidences, it can be stated that the

armamentarium against colchicine-resistant, corticoste-
roid-dependent non-infectious recurrent pericarditis has
been enriched with new and effective options aimed at the
pathogenetic mechanisms of the disease, the use of which
must however be considered, in addition to and on the
evaluation of costs, also—and above all—on the estimation
of risks, if necessary through the consultation of multi-
disciplinary experts, without neglecting the active involve-
ment of the patient and his caregivers during treatment.

Conflict of interest: none declared.
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