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Abstract: Recurrent pericarditis (RP) has been traditionally regarded as a “nightmare” for both clinicians and patients. Until
approximately a decade ago, available treatments were thin on the ground with non-steroidal anti-inflammatory medications,
glucocorticoids, colchicine, and classical immunosuppressants being the only options. The first important step in the tale of RP was
the advent of colchicine in clinical practice, which has been shown to halve the rate of first and subsequent pericarditis recurrences.
The second major breakthrough advance in this setting was the introduction of interleukin-1 inhibitors based on the recently unveiled
autoinflammatory nature of pericarditis. At present, anti-interleukin-1 inhibitors available for clinical use in patients with refractory RP
include anakinra and rilonacept, with the latter having obtained FDA approval for this indication. Apart from the remarkable efficacy
and good safety profile which is a common feature of all anti-interleukin-1 compounds, rilonacept has the advantage of weekly
administration (instead of daily compared to anakinra) which is important in terms of adherence to treatment and improved quality of
life albeit at the expense of a higher cost. This review aims to summarize the available evidence on the role of rilonacept in the
treatment of RP and the reduction of the recurrences risk.
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Introduction

Recurrent pericarditis is a challenging pericardial syndrome due to its unpredictable course in terms of severity of
relapses and variable duration of disease activity.' Recurrence is an inherent feature of pericarditis and in general of the
inflammatory heart disease (namely pericarditis and myocarditis).*

After the first episode of pericarditis, a recurrent episode appears in 15-30% of the cases within 18—24 months after
the target episode.” Occasionally 5-10% of the patients with recurrent pericarditis develop multiple episodes with
a duration of disease activity in the most difficult cases of 4.7 years in average.” ' In the latter cases serious adverse
events may appear due to the need for long-lasting treatments including aspirin and non-steroidal anti-inflammatory
medications (NSAIDs), glucocorticoids, and immunosuppressants.”*

As a result, the quality of life of the affected patients is severely impaired, and the consequences for health care
systems are also a matter of concern due to the need for repeated hospitalizations, emergency department visits, and loss
of working days.® Fortunately, colchicine, which is a milestone in the treatment of acute pericarditis, has been shown to
halve the rate of both first and subsequent relapses with a good safety profile.'*"?

It should be emphasized that recurrent pericarditis is an umbrella term which encompasses a wide spectrum of clinical
manifestations. On the one hand, it includes patients with distant and easily managed relapses with first step medications

(namely aspirin/NSAIDs) and those who, despite being glucocorticoid-dependent, require low doses of glucocorticoids
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(<5 mg of prednisone) which are generally well-tolerated.*'* On the other side of the spectrum, we may find the difficult-
to-treat patient who requires high doses of glucocorticoids for disease control (>15 mg of prednisone) and depicts serious
treatment-related adverse effects.*'*

Until approximately 10 years ago, the options for these refractory patients were very scant. Immunosuppressants and
intravenous immunoglobulins could be employed unless contraindicated as steroid-sparing agents, with their results
being controversial and not based on high quality data.* In recent years, the introduction of interleukin-1 (IL-1) inhibitors
in everyday clinical practice constituted a paradigm shift in the treatment of glucocorticoid-dependent colchicine-
resistant recurrent pericarditis.'>'® Their use was justified by the recently described autoinflammatory nature of recurrent
pericarditis (at least in a meaningful rate of cases) and, as it is well-known, IL-1 is the central cytokine underlying
inflammation in these disorders.'” According to the accumulated worldwide experience, these medications are extremely
efficacious with a good safety profile in recurrent pericarditis.'®

Nevertheless, the tale of refractory recurrent pericarditis has not yet reached an end. With the expanding use of IL-1
blockers, it has been noted that in many instances, it is not possible to wean patients from treatment, as relapses may
reappear after abrupt discontinuation or during dose tapering.'®?* Thus, what we have learned at present is that IL-1
blockers constitute valid treatments in terms of efficacy and safety. However, they are not able to definitively disrupt the
vicious circle of the disease.

In this narrative review we will discuss in detail the rationale for the use of rilonacept, an IL-1 blocker, in
glucocorticoid-dependent, colchicine-resistant pericarditis, its specific clinical indications and distinct features, the
overall pros and cons of IL-1-based treatment of recurrent pericarditis, the gaps in knowledge, and the future
perspectives.

The Role of Inflammation in Recurrent Pericarditis

Inflammation serves as the body’s defense mechanism against pathogens and injury. However, inflammation is also
implicated in cardiovascular disease pathophysiology. Most evidence in this field comes from atherosclerosis, where
inflammation plays a crucial role in risk stratification through the use of biomarkers, as well as in treatment.”® The impact
of inflammation has also been demonstrated in other cardiovascular conditions such as heart failure and, more recently,
acute and recurrent pericarditis. In pericarditis, an initial insult triggers an inflammatory cascade, leading to pericardial
inflammation and subsequent symptoms like chest pain and fever.'® However, in recurrent cases, this inflammatory
response becomes exaggerated or prolonged, perpetuating the disease cycle. While acute inflammation is crucial for
tissue repair and pathogen clearance, chronic inflammation can damage healthy tissue and contribute to disease
progression. In recurrent pericarditis, persistent inflammation can lead to fibrosis and scarring of the pericardium,
exacerbating symptoms and increasing the risk of complications such as constrictive pericarditis.

Pericarditis is often triggered by viruses or other stimuli capable of eliciting an inflammatory response following
acute injury of the mesothelial cells. This response is subsequently intensified through the activation of the NLRP3
inflammasome, a complex molecular structure present in various immune cells, particularly macrophages and
neutrophils.”” Comprising three distinct elements, namely the NLRP3 sensor, the adaptor protein ASC (apoptosis-
associated speck-like protein), and the effector protein caspase-1, this inflammasome facilitates the conversion of pro-
IL-1p and pro-IL-18 into their active forms, along with the extracellular release of IL-1p and IL-18 via gasdermin
D channels.”®

Activation of the NLRP3 inflammasome typically occurs in two stages in most cells. Initially, a priming step is
initiated upon tissue injury, where danger-associated molecular patterns (DAMPs) promote the transcription and
translation of numerous proinflammatory genes, including those involved in the NLRP3 inflammasome.*®
Subsequently, the inflammasome is activated through the oligomerization of its three components, resulting in its
characteristic stellate structure.”®

In recent years, there has been growing evidence regarding the involvement of the NLRP3 inflammasome in the
pathophysiology of pericarditis.*® Indirect evidence supporting this notion has emerged, particularly from observations
related to the use of colchicine as a primary treatment. Colchicine, renowned for its inhibition of microtubule
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polymerization and neutrophil migration, has also been found to hinder the activation of the NLRP3 inflammasome by
impeding microtubule assembly and the presentation of irritant agents to the inflammasome.

Further insights stem from studies like AIRTRIP and RHAPSODY trials which highlighted the efficacy of IL-1
blockade with anakinra and rilonacept, respectively, in reducing pericarditis recurrence risk among patients resistant to
colchicine and dependent on glucocorticoids.**>° Recent research by Mauro et al has revealed heightened NLRP3
inflammasome activation within inflamed pericardial tissues, particularly during acute pericarditis episodes.”’ In both
human samples and a mouse model of acute pericarditis, increased expression of inflammasome components was evident,
correlating with pericardial inflammation. These findings, coupled with the observed reduction in ASC expression
following treatment with colchicine, anakinra, or specific NLRP3 inhibitors, underscore the pivotal role of the NLRP3
inflammasome in acute and recurrent pericarditis pathogenesis. Consequently, targeting this inflammasome and its
derivatives emerges as a promising therapeutic strategy for managing pericarditis effectively.

Recently, a meta-analysis of genome-wide association studies across five countries sheds more light on pericarditis
pathogenesis.** It encompassed 4894 individuals diagnosed with pericarditis across various cohorts, revealing significant
associations with two independent common intergenic variants situated at the interleukin 1 locus on chromosome 2q14.
In particular, the lead variant was rs12992780 (T) - effect allele frequency 31%—40%; odds ratio of 0.83 (95% CI: 0.79 to
0.87), located downstream of IL 1B, while the secondary variant, rs7575402 (A or T) - EAF, 45%—-55%; adjusted odds
ratio of 0.89 (95% CI: 0.85 to 0.93). Notably, the lead variant, rs12992780, demonstrated a smaller odds ratio for
recurrent pericarditis (0.76) compared to the acute form (0.86). In summary, this meta-analysis of genome-wide
association studies showed an association of IL-1 gene locus with pericarditis, which is an important step forward for
the comprehension of the genetic architecture of pericarditis. In specific, this study is suggestive of a genetic basis
underlying autoinflammation in recurrent pericarditis which is important in terms of targeted therapies.

IL-1P is the main form of IL-1 in circulation and is responsible for systemic IL-1 effects such as fever, serositis, and
increased acute phase reactants.”> However, IL-1a has also a significant role in pericarditis pathophysiology. Primarily
bound to cell membranes, IL-1a exerts localized inflammatory effects in the pericardium, which can lead to inflammation
and occasionally fibrosis, potentially progressing to constrictive pericarditis in rare cases.'***** When pericardial cells
are injured, they release preformed IL-la, which, along with other alarmins, binds to receptors on leukocytes and
endothelial cells, activating both Pathogen-Associated Molecular Patterns (PAMPs) and Damage-Associated Molecular
Patterns (DAMPs). This activation of IL-la leads to the formation and activation of the NLRP3 inflammasome,
perpetuating IL-1-mediated inflammation, a process known as the autoinflammatory mechanism of pericarditis.
Examples of diseases driven by autoinflammatory mechanisms include familial Mediterranean fever (FMF), tumor
necrosis factor receptor-associated periodic syndrome (TRAPS), and cryopyrin-associated periodic syndromes
(CAPS)."*373¢ These disorders are characterized by excessive IL-1 production due to dysregulated NLRP3 inflamma-
some activation,'#**374!

Overall, these findings provide crucial insights into the genetic underpinnings of pericarditis, particularly its recurrent
subtype, and may bolster the development of targeted and personalized therapies involving IL-1-blocking drugs for more
effective management of the condition, especially in patients with the autoinflammatory etiology.

Design and Development of Rilonacept

Pharmacological Properties
Rilonacept, also known as “IL-1 trap”, comprises a dimeric fusion protein consisting of three components: IL-1 receptor
accessory protein, the ligand binding-domain of the human IL-1 receptor, and the Fc portion of human immunoglobulin
G1.* When circulating, rilonacept acts as a soluble decoy receptor, effectively binding to circulating IL-1a and IL-1p,
and to a lesser extent, to the IL-1 receptor antagonist that naturally mitigates their inflammatory response.** This
interaction inhibits the inflammatory cascade by preventing the interaction between IL-1p and cell surface receptors.**
The mechanism of action of rilonacept is depicted in Figure 1.

The pharmacokinetic profile of rilonacept is characterized by slow subcutaneous absorption and a long elimination
half-life (ranging from 154 to 184 hours), enabling convenient weekly dosing.*> The administration regimen, as detailed
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Figure | Mechanism of action of rilonacept (see text for details). Created with BioRender.com.

in clinical trials, involves an initial loading dose of 320 mg, administered as two separate injections of 160 mg each, on
the same day at two different injection sites. Following the loading dose, maintenance therapy consists of a weekly
injection of 160 mg. It is essential to commence the maintenance dose one week after the loading dose and adherence to
a once-weekly dosing schedule thereafter.>° Notably, the steady trough concentrations of the drug are not affected by
factors such as gender, body weight, and age.*® It is recommended that the rilonacept is stored in the refrigerator at
a temperature between 2°C and 8°C (36—46°F), within its carton to shield it from light. So far, due to limited data, there
have been no dosage adjustments recommended for patients with kidney or hepatic impairment.*’ Finally, drug—drug
interactions are not documented with the usage of rilonacept.*®

Contemporary Clinical Indications of Rilonacept
Rilonacept has demonstrated efficacy across various clinical diseases, including Cryopyrin-Associated Periodic
Syndrome (CAPS), which involves excessive IL-1p release. CAPS includes familial cold autoinflammatory syndrome
(FCAS), Muckle-Wells syndrome (MWS), and neonatal-onset multisystem inflammatory disease (NOMID), all sharing
similar features, such as spontaneous generalized painful or itchy red rash, fever, flu-like symptoms, and increased white
blood cell count.*’ Rilonacept has been approved by FDA (Food and Drug Administration) for patients aged 12 and older
with CAPS and it significantly alleviates symptoms and reduces inflammatory markers in clinical trials, with favorable
tolerability.’®>' Additionally, literature data showed that rilonacept achieves a sustained disease remission, in Deficiency
of the IL-1 Receptor Antagonist (DIRA), which is an autoinflammatory syndrome separate from CAPS.*?

Moreover, rilonacept is currently being investigated for its potential use in systematic Juvenile Idiopathic Arthritis (sJIA). In
atrial involving 24 patients with refractory sJIA, no significant differences in efficacy were noted between rilonacept and placebo
during the blinded phase. However, during the open-label phase, patients receiving rilonacept experienced complete resolution of
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symptoms, such as fever and rash within 3 months, with over 50% maintaining their response and more than 90% reducing or
discontinuing glucocorticoids.®> Moreover, rilonacept demonstrated in another trial including 71 children with active sJIA,
a shorter time to response and a higher response rate at week 4 compared to the placebo arm, with the treatment being well
tolerated.>

Additionally, the use of rilonacept in gout management has shown promise in reducing gout-related pain and
inflammation by blocking IL-1p, a key mediator of gout inflammation.’” In cases where standard therapies fail to
improve relief, IL-1f inhibitors like rilonacept are recommended according to guidelines.’®>” Clinical studies have
reported favorable outcomes with rilonacept, demonstrating reduced frequency of gout flares and lower pain levels
compared to placebo or other comparator medications.”>>® Ongoing clinical investigations aim to expand rilonacept’s
uses and improve patient outcomes across various medical conditions.

Safety Profile
Based on available literature concerning its use in patients with pericarditis, as well as in various clinical disorders, rilonacept
demonstrated generally good tolerability. The majority of adverse events is mild to moderate in severity. In the RHAPSODY
(Rilonacept inHibition of interleukin-1 Alpha and beta for recurrent Pericarditis: a pivotal Symptomatology and Outcomes study)
Phase II trial, the most common adverse reactions included transient injection site reactions (60%), with nasopharyngitis (16%),
arthralgia (12%), and diarrhea (12%) also reported.”® No adverse events led to drug discontinuation, and all were well managed
conservatively. Notably, mild changes in lipid levels were observed in this study consisting of an increase in non-fasting total
cholesterol, low-density lipoprotein cholesterol, and triglycerides, without however the need for therapy initiation. Nevertheless,
no data on cardiovascular outcomes of rilonacept-related hyperlipidaecmia were provided. In this line, it is recommended to
monitor lipid profile in these patients and treat accordingly based on each patient’s individual cardiovascular risk.>

The favorable safety profile observed in RHAPSODY phase II was corroborated in RHAPSODY Phase 111, with the
most common adverse reactions being injection site reactions (34%) and upper respiratory tract infections (23%), all of
which were transient and mild to moderate in severity.*® Discontinuation of rilonacept was warranted in four patients due
to adverse events, including alopecia, extrinsic allergic alveolitis, systemic allergic reaction, and erythema.*°

Regarding pregnancy, as many women with recurrent pericarditis are of childbearing age, robust data on the use of
rilonacept during this period, as well as during lactation, is lacking. The only available data originates from animal
studies, indicating a potential harmful effect on embryo-fetal development.®® To date, there are no human studies
investigating potential toxic effects, thus leading to its classification as a pregnancy category C drug. It should be
used cautiously, only when the expected benefits outweigh the potential risks. Additionally, uncertainty persists regarding
whether rilonacept is excreted during lactation.®

In addition, it is not recommended to use anti-IL-1 drugs concomitantly with TNF-o blocking agents due to the
increased risk of immunosuppression and serious infections. The potential interaction of rilonacept with other drugs
should be monitored, considering its potential to restore CYP450 enzyme production. Of note, completion of recom-
mended vaccinations before rilonacept initiation is advised, while caution should be exercised with live vaccines.®®
Regarding COVID-19 vaccination, rilonacept’s potential impact on vaccine-induced antibody formation remains spec-
ulative. However, its use in pericarditis patients treated with immunomodulator agents warrants further consideration,
although preliminary data depicted no interferences.®' ®* Conversely, anti-IL-1 agents appear to be well tolerated in the
context of COVID-19 infection, suggesting continued treatment if necessary for symptom control.®*

Finally, there are theoretical concerns about a potentially weakened response against malignancies which apply to all
immunomodulators, however the overall impact of rilonacept on the development of malignancies is at present
unknown.®> Recommended blood work while on rilonacept, includes a lipid profile as well as complete blood count.®®

Rilonacept in Recurrent Pericarditis

Clinical Evidence
Rilonacept possesses unique attributes that could be advantageous in treating patients with recurrent pericarditis, notably
its extended terminal half-life of 6 to 8 days. This prolonged half-life enables weekly subcutaneous (SC) administration,
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potentially offering convenience and improved adherence to treatment regimens. The initial positive reports were derived
from a single-arm, open-label, 24-week, Phase 2 trial in patients with symptomatic corticosteroid-dependent idiopathic or
post-pericardiotomy recurrent pericarditis. Patients received standard treatment regimens consisting of NSAIDs, colchi-
cine, and/or corticosteroids. Among the 25 enrolled patients, improvement in pericarditis symptoms and markers
(imaging, electrocardiography, and inflammatory biomarkers) was noted, with successful withdrawal or tapering of
corticosteroids.’® In this trial, qualitative interviews with 10 recurrent pericarditis patients unveiled rilonacept’s profound
impact on health-related quality of life (HRQoL).®” Indeed, rilonacept treatment demonstrated significant improvements
in HRQoL, suggesting its potential as an alternative to corticosteroids. Notably, maintained or improved HRQoL was
observed during the tapering or discontinuation of corticosteroids, without recurrence of the disease. This further
underscores the importance of considering HRQoL outcomes in recurrent pericarditis management and highlights
rilonacept as a promising therapeutic option for enhancing patient well-being while mitigating the need for corticosteroid
reliance.

These encouraging findings prompted the pivotal Phase 3 trial, RHAPSODY.?° This was a multicenter, double-
blind, placebo-controlled, randomized trial that aimed to assess rilonacept’s efficacy in treating the acute episodes,
preventing recurrent events, and facilitating the tapering of corticosteroids without subsequent pericarditis recur-
rence. Patients aged >12 years experiencing recurrent pericarditis were eligible for inclusion if they exhibited
a second recurrence of acute pericarditis, despite being on treatment with NSAIDs, colchicine, oral corticosteroids,
or a combination thereof. Enrollment required a pain score of at least 4 on a numerical rating scale from 0 to 10 and
a C-reactive protein level of at least 1 mg/dl within 7 days preceding the initial administration of the trial treatment.
Subcutaneous rilonacept was given with a loading dose of 320 mg, followed by 160 mg weekly. The study’s primary
endpoint focused on the time to the first recurrence of pericarditis, with concurrent attention to safety considerations.
During the run-in period, 81 patients were screened and among them 4 discontinued the drug. Following the latter
period of time, a total of 61 patients were randomized. In the placebo group (31 patients), the median time to the
first adjudicated recurrence was 8.6 weeks, while the number of recurrent events in the rilonacept group was
insufficient for calculating a median time to recurrence. The median duration of the rilonacept exposure was 9
months. Rilonacept demonstrated a significantly reduced risk of recurrent pericarditis compared to placebo (hazard
ratio: 0.04, 95% CI: 0.01 to 0.18, P < 0.001). Specifically, recurrence rates were 7% (2 out of 30 patients) in the
rilonacept group and 74% (23 out of 31 patients) in the placebo group during follow-up. As mentioned above,
rilonacept exhibited a favorable profile, with local skin irritation and upper respiratory tract infections being the
most reported adverse effects, akin to those observed with anakinra. Based on this study results in March 2021,
rilonacept was the first FDA approved IL-1 blocker for clinical use for the treatment of recurrent pericarditis and
reduction in risk of recurrence in adults and pediatric patients 12 years and older.

Several subanalyses have derived from this trial. A secondary analysis evaluated patient-reported outcome
questionnaire score changes.” During the trial, participants completed five questionnaires. Rilonacept significantly
improved all scores during the run-in period. In the randomized withdrawal period, those on rilonacept maintained
scores, while placebo recipients deteriorated upon recurrence, improving with rilonacept rescue, emphasizing its
positive impact of the drug on HRQoL. In another post hoc analysis of the RHAPSODY trial, investigators
examined transitioning to rilonacept monotherapy to streamline polypharmacy management in recurrent
pericarditis.®*®* Among patients initially on multidrug regimens, the mean time to rilonacept monotherapy was
7.9 weeks, without recurrence. Transitioning from various combinations, including NSAIDs, colchicine, and
glucocorticoids, to rilonacept monotherapy was notably achieved without recurrence, indicating the feasibility of
this approach in recurrent pericarditis management.

Recently, the results of the RHAPSODY long-term extension study were published.”® According to the study
findings, rilonacept’s efficacy in reducing pericarditis recurrence was sustained over 24 additional months of treatment.
Actually, a rate of 64% of the patients continued rilonacept, while 15% suspended treatment for observation, and 21%
discontinued the study at the 18-month decision milestone. Among those continuing rilonacept, recurrence risk was
significantly reduced compared to those suspending treatment. Specifically, among those who suspended rilonacept, 75%
(6 out of 8) experienced a recurrence, with a median time to recurrence of 11.8 weeks (95% CI, 3.7 weeks to not
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estimable).’”® This indicates that while rilonacept is effective during treatment, discontinuation unfortunately may lead to
a high rate of relapses. Thus, it appears that rilonacept achieves a stable disease remission without however obtaining its
definite cure. Most importantly, rilonacept is efficacious without the concerning side effects of glucocorticoids.>*
Notably, the data on the long extension arm are based on a limited number of patients having a large burden of disease
and residual inflammation. It should be however emphasized that the recurrence rate among all subjects with recurrent
pericarditis treated with rilonacept in real life, is unknown.

The Role of Rilonacept in the Treatment of Recurrent Pericarditis

The optimal selection of patients for anti-IL-1 therapy is crucial. Candidates for rilonacept should have recurrent
pericarditis despite standard treatment, glucocorticoid dependency, and likely exhibiting an autoinflammatory phenotype
with elevated C-reactive protein (CRP) levels, fever, and pleuropulmonary involvement.**’! Conversely, the role of
rilonacept in pericarditis with normal or near normal CRP elevation has yet to be determined since the available data are
scant.'”’* Moreover, IL-1 blockers may be an alternative valuable option for patients with contraindications and/or
intolerance to aspirin/NSAIDs, colchicine, or glucocorticoids.

Notably, the optimal duration of treatment with rilonacept in recurrent pericarditis is yet to be determined. Since the
mean disease duration in cases of colchicine-resistant and glucocorticoid-dependent recurrent pericarditis may be as long
as 5 years, rilonacept should be administered at full dose over a sustained period of time before attempting
discontinuation.” At present, no data are available regarding optimal full dose treatment duration and the impact of
dose tapering on pericarditis relapse.

The treatment algorithm on recurrent pericarditis outlined by the most recent 2015 European Society of
Cardiology Guidelines for the diagnosis and management of pericardial diseases, recommends aspirin or
NSAIDs (for weeks-months), along with colchicine, gastroprotection with proton pump inhibitors and exercise
restriction as a first step approach (Figure 2). Upon plasma CRP values normalization, dose tapering is proposed
by most experts. In case of treatment failure, the second step recommends administration of low to moderate

Therapeutic algorithm for recurrent pericarditis based on 2015 ESC Guidelines recommendations

Fourth step

*»*Pericardiectomy

1

«* Anakinra
% IVig
++ Azathioprine

1

¢ Glucocorticoids + colchicine +
NSAIDs/aspirin (if not contraindicated)

L)

Third step

Second step

¢+ NSIDs/aspirin + colchicine + PPI + exercise restriction until CRP normalization

First step

Figure 2 Therapeutic algorithm for recurrent pericarditis according to the 2015 ESC Guideline recommendations.
Abbreviations: ESC, European Society of Cardiology; CRP, C-reactive protein; IVlg, intravenous immunoglobulins; PPI, protein pump inhibitors.
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doses of glucocorticoids (ie prednisone 0.2—0.5 mg/kg/day or equivalent), plus colchicine, plus NSAIDs/aspirin if
tolerated and in the absence of contraindications to the latter medications (such as in advanced kidney disease,
peptic ulcer, pregnancy beyond the 20 week of gestation, and eventually in anticoagulated patients).* In case of a
further treatment failure, the third step in the ESC algorithm includes intravenous immunoglobulins (IVIg),
azathioprine, and anakinra. It should be stressed that the contemporary evidence on IVIg and azathioprine is
weak and at the time of 2015 ESC Guidelines publication contemporary data for IL-1 blockers were scant.
However in the meantime, new evidence on recurrent pericarditis treatment has emerged and the landscape on this
topic changed radically. Indeed, the publication of AIRTRIP, a double-blind, placebo-controlled, randomized
withdrawal trial which tested anakinra in refractory recurrent pericarditis and a large international registry
subsequently published, confirmed the excellent efficacy and the good safety profile of IL-1 blockers in patients
with autoinflammatory phenotype.'®*®* Subsequently, similar results were reported in the RHAPOSDY trial which
revealed an unprecedented reduction of pericarditis flares with rilonacept.*”

Another IL-1 blocker, goflikicept, has been recently tested in patients with recurrent pericarditis in a phase II/III trial
with open label, randomized placebo-controlled design. This drug which is administered twice a month has been proved
very efficacious in the prevention of recurrences since no patient on the active medication arm depicted recurrences. In
contrast, 9 out of 10 patients receiving placebo developed pericarditis recurrence during a 24-week observation period.
Remarkably, no safety signals were identified.”

Taken together the results of the above-mentioned trials, IL-1 blockers have been consistently efficacious for the
prevention of pericarditis relapses with a good safety profile, suggesting a drug class effect.

Finally, the ESC Guidelines algorithm recommend pericardiectomy as a fourth and last step in patients who cannot
tolerate or fail to control disease with the above-mentioned medications, in centers with expertise in this procedure. The
updated treatment strategy in cases of refractory recurrent pericarditis based on current evidence is summarized in
Figure 3.

Future Directions

As already mentioned, the evidence on IL-1 blockade in patients with refractory recurrent pericarditis at the time of the
latest 2015 ESC guidelines publication was scant. At present, however, ongoing research has provided convincing
evidence on the striking efficacy and good safety profile of these medications and upgraded their role in the treatment of

Stepwise treatment strategy in cases of refractory recurrent pericarditis
based on the current evidence

NSAIDs +

STEP 1 steroids* +

colchicine

3

If: treatment failure,
side effects,
poor tolerance,
22 recurrences

3

Autoimmune phenotype**:
(mild/moderate CRP elevation)

Autoinflammatory phenotype:
(marked CRP elevation)
SlE2 IL-1a and -1 blockers +/-
colchicine, HCQ

steroids, azathioprine, 1VIg,
colchicine, HCQ

3

STEP 3 Pericardiectomy

Figure 3 Stepwise treatment strategy in cases of refractory recurrent pericarditis based on current evidence.
Notes: *Low to moderate dose, **Monotherapy or drugs combination.
Abbreviations: CRP, C-reactive protein; IL, interleukin; IVlg, intravenous immunoglobulins; HCQ, hydroxychloroquine.
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refractory pericarditis. The release of new Guidelines on pericardial syndromes has already been anticipated by the
European Society of Cardiology for August 2025. In view of the contemporary evidence, the role and place in the
updated treatment algorithm of IL-1 blockers and of rilonacept in specific which is the only medication of this class with
FDA approval for this indication is eagerly awaited.

Establishing the optimal treatment duration for asymptomatic patients receiving rilonacept represents a clinical
dilemma, given the absence of a standardized biomarker indicating recurrence risk post-treatment cessation. Towards
this scope, cardiac MRI with its ability of tissue characterization may eventually guide treatment in refractory cases. In
specific, drug discontinuation could be considered in the absence of pericardial edema in T2 weighted image (which is
a marker of acute disease) and pericardial late gadolinium enhancement during the phase-sensitive inversion recovery
technique.”*”> However, the role of ¢cMRI in this setting is yet to be determined.

Acquisition of data on the utilization of rilonacept in special populations such as pregnant or lactating women,
patients with malignancies and patients with chronic kidney disease among others, is of similar importance. Ongoing
research exploring molecular, cellular, and genetic methodologies is expected to shed more light regarding the selection
of the optimal therapeutic strategy in refractory recurrent pericarditis.

Conclusions

The introduction of IL-1 blockers into clinical practice marks a significant advancement in treating patients with
glucocorticoid-dependent and colchicine-resistant recurrent pericarditis. Rilonacept, based on accumulated experience,
demonstrates high efficacy and a favorable safety profile in this context. Notably, rilonacept is the sole IL-1 blocker to
have received FDA approval for recurrent pericarditis. In comparison to anakinra, prescribed for the same indication,
rilonacept offers the advantage of weekly subcutaneous administration, greatly improving quality of life and compliance,
albeit at a higher cost.

The ideal candidate for anti-IL-1 therapy is the patient with recurrent pericarditis on an autoinflammatory basis, with
high CRP serum levels, high fever, neutrophil leukocytosis, pleuropulmonary involvement, frequent exacerbations, and
resistant to conventional therapy. Moreover, they may be useful in difficult-to-treat patients when traditional therapies are
ineffective, contraindicated, or not tolerated, such as gastrointestinal bleeding, decompensated heart failure, advanced
chronic kidney disease, ischemic heart disease, elderly patients, uncontrolled hypertension, fluid overload, recent surgery
(including cardiac surgery), and anticoagulated patients.

In patients with autoimmune phenotype characterized by modest/moderate CRP elevation, presence of autoantibodies,
arthritis, Raynaud's phenomenon, and sicca syndrome, the therapy should be individualized.

Areas requiring further clarification in the near future include treatment protocols regarding duration and the necessity
for tapering, as well as a more precise characterization of patient subgroups with recurrent pericarditis who are optimal
candidates for this treatment.
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