%20z ‘ST |udy uo Aq Bio'sfeuinofeye//:diy wouy papeojumoq

'.) Check for updates

Journal of the American Heart Association

ORIGINAL RESEARCH

Sustained Pericarditis Recurrence Risk
Reduction With Long-Term Rilonacept
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BACKGROUND: Rilonacept, a once-weekly interleukin-1 alpha and beta cytokine trap, reduced pericarditis recurrence in
the phase 3 study, RHAPSODY (Rilonacept Inhibition of Interleukin-1 Alpha and Beta for Recurrent Pericarditis: A Pivotal
Symptomatology and Outcomes Study). The RHAPSODY long-term extension further explored recurrent pericarditis natural
history and treatment duration decision-making during 24 additional months of open-label rilonacept treatment.

METHODS AND RESULTS: Seventy-four patients commenced the long-term extension, with a median (maximum) total rilonacept
duration of 22 (35) months. Individually, 18 months after the most proximal pericarditis recurrence, investigators decided to
continue rilonacept on study, suspend rilonacept for off-treatment observation (rescue allowed), or discontinue the study. The
annualized incidence of pericarditis recurrence on rilonacept up to the 18-month decision milestone was 0.04 events/patient-
year versus 4.4 events/patient-year prestudy while on oral therapies. At the 18-month decision milestone, 64% (33/52) con-
tinued rilonacept, 15% (8/52) suspended rilonacept for observation, and 21% (11/52) discontinued the study. Among the 33
patients (1/33; 3.0%) continuing rilonacept (median time to recurrence could not be estimated due to too few events), a single
recurrence occurred 4 weeks after a treatment interruption. Among patients suspending rilonacept, 75% (6/8) experienced
recurrence (median time to recurrence, 11.8weeks [95% CI, 3.7 weeks to not estimable]). There was a 98% reduction in risk
of pericarditis recurrence among patients continuing rilonacept treatment after the 18-month decision milestone versus those
suspending treatment for observation (hazard ratio, 0.02; P<0.0001).

CONCLUSIONS: In the RHAPSODY long-term extension, continued rilonacept treatment resulted in continued response; treat-
ment suspension at the 18-month decision milestone was associated with pericarditis recurrence.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT03737110.
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ing chronic disease (median disease duration,
2.84 years)'® with detrimental impacts on quality

of life.!”
Interleukin-1, a key mediator in recurrent peri-
carditis, is an ideal target for specific intervention

Reourrent pericarditis is a painful and debilitat-

in patients with systemic inflammation (eg, elevated
CRP [C-reactive protein]).*® Rilonacept is a once-
weekly interleukin-1 alpha and beta cytokine trap
that prevents engagement with the cell-surface re-
ceptor, inhibiting both interleukin-1 alpha and beta
activity.®
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CLINICAL PERSPECTIVE

What Is New?

e In RHAPSODY (Rilonacept Inhibition  of
Interleukin-1  Alpha and Beta for Recurrent
Pericarditis: A Pivotal Symptomatology and
Outcomes Study), continued rilonacept treatment
for a median of 2years during the long-term ex-
tension resulted in continued treatment response.

¢ Rilonacept reduced the risk of pericarditis recur-
rence by 98% beyond 18 months of treatment.

What Are the Clinical Implications?

e In patients with recurrent pericarditis, consist-
ent treatment for the full duration of the disease
without interruption may be warranted for long-
term pericarditis recurrence prevention.

Nonstandard Abbreviations and Acronyms

LGE late gadolinium enhancement
NRS numerical rating scale

RHAPSODY Rilonacept Inhibition of Interleukin-1
Alpha and Beta for Recurrent
Pericarditis: A Pivotal
Symptomatology and Outcomes
Study

The efficacy and safety of rilonacept in recurrent
pericarditis were demonstrated in the pivotal placebo-
controlled phase 3 trial RHAPSODY (Rilonacept
Inhibition of Interleukin-1 Alpha and Beta for Recurrent
Pericarditis: A Pivotal Symptomatology and Outcomes
Study).* During an event-driven randomized-withdrawal
period (median, 9months), rilonacept treatment re-
duced pericarditis recurrence risk by 96% (hazard ratio
[HR], 0.04 [95% CI, 0.01-0.18]; P<0.001). Median time
to recurrence could not be estimated in the rilonacept
group and was 8.6 weeks (95% Cl, 4.0-11.7) in the pla-
cebo group. The 2 recurrence events in the rilonacept
group (annualized incidence, 0.15 events/patient-
year)*° were associated with temporary interruptions
of 1 to 3weekly doses.

The RHAPSODY open-label extension was de-
signed to elicit further insights into long-term rilonacept
efficacy and safety and to inform clinical decision-
making and the natural history of the disease.

METHODS

Study Design and Patients
RHAPSODY (ClinicalTrials.gov, NCT03737110), a phase
3, double-blind, placebo-controlled, event-driven,
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randomized-withdrawal trial of rilonacept in patients
with recurrent pericarditis, included a prespecified long-
term extension of up to 24 months additional open-label
rilonacept treatment.* RHAPSODY was conducted in
accordance with the principles of the Declaration of
Helsinki, the Good Clinical Practice guidelines of the
International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use,
and all relevant regulations. The protocol was approved
by the relevant institutional review boards or independ-
ent ethics committees for all participating centers. All
patients provided written informed consent. Data sup-
porting the findings of this study are available upon
reasonable request.

RHAPSODY design and pivotal study results have
been published.*® Briefly, eligible adults and children
12years or older with recurrent pericarditis presented
with acute signs and symptoms that constituted at
least a second recurrence despite treatment with non-
steroidal anti-inflammatory drugs (NSAIDs), colchicine,
and/or oral glucocorticoids; scored >4 on the 11-point
(0 [none] to 10 [greatest severity]) numerical rating
scale (NRS) for pain'®; and had CRP of at least 1 mg/
dL within 7 days of first study drug administration.

Over a 12-week run-in, all patients received
rilonacept during weaning from background peri-
carditis medications (Figure 1). Patients meeting
prespecified clinical-response criteria (including no
pericarditis recurrence) at the end of run-in were ran-
domized to weekly rilonacept or placebo in the event-
driven randomized-withdrawal period, which closed
when a prespecified number of adjudicated pericardi-
tis events had accrued.

Clinically stable patients completing the randomized-
withdrawal period were eligible to continue into the
open-label, long-term extension and receive weekly
rilonacept. Patients still in the run-in when the event-
driven randomized-withdrawal period ended and who
had achieved the defined clinical-response criteria en-
tered the long-term extension directly. Concomitant
oral pericarditis medications (except steroids) were al-
lowed, unlike the randomized-withdrawal period, and
patient participation ended after 24 months of treat-
ment, upon treatment discontinuation, or rilonacept
US commercial launch (US patients only).

Individually, 18 months after the most recent peri-
carditis recurrence (qualifying episode or randomized-
withdrawal period flare), based on clinical status and
investigator discretion (18-month decision milestone),
patients continued rilonacept treatment on study, sus-
pended rilonacept treatment but remained on study
for observation off treatment (rescue/bailout allowed),
or discontinued the study without further observation
other than a 6-week safety follow-up (no option for res-
cue/bailout). This terminology for the 18-month deci-
sion milestone was intentionally chosen to distinguish
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Event-Driven Pivotal Study LTE
Median rilonacept treatment duration before
LTE (RI+RW): 9 (range, 3-14) months (up to 24 months)
Primary Efficacy End Point
Loading Dose Randomization Time to First Adjudicated 18 months after most recent pericarditis event
320 mg SC 11 Pericarditis Recurrence (qualifying or RW period)t End of Study
* * * *

Screening RI Period*
Period (12 weeks)

Double-Blind, Placebo-Controlled,
RW Period (Event Driven)

Blinded Rilonacept 160 mg SC weekly
Blinded Placebo SC weekly

Blinded Rilonacept
160 mg SC weekly

Tapering of background pericarditis Adter closure of event-driven RW period, 15 patients still in
to rilonacept RI directly to LTE instead of being randomized

Continue Open-Label Rilonacept

Open-Label Rilonacept

160 mg SC weekly Suspend Rilonacept for Observation

Study Exit

tFor each LTE patient, 18 months after most recent pericarditis recurrence
(qualifying or RW period), a decision was made based on clinical status and at
investigator discretion to:

@ Continue rilonacept on study, OR

Suspend rilonacept treatment and remain on study for observation
(rilonacept rescue for recurrence allowed) OR

@ piscontinue from LTE

(no further observation)

Figure 1. RHAPSODY design.

Patients who completed the randomized-withdrawal period while on study drug and were clinically stable were eligible to continue
treatment with rilonacept (160 mg subcutaneously self- or caregiver-administered once weekly) in the open-label, long-term extension.
Patients still in the run-in when the event-driven randomized-withdrawal period ended and who had achieved the defined clinical-
response criteria were transitioned directly into the long-term extension. *Duration of the Rl period was concealed from patients to
blind them to randomization timing. LTE indicates long-term extension; RHAPSODY, Rilonacept Inhibition of Interleukin-1 Alpha and
Beta for Recurrent Pericarditis: A Pivotal Symptomatology and Outcomes Study; RI, run-in; RW, randomized-withdrawal; and SC,

subcutaneous.

among the different management strategies. Long-
term extension recurrences were investigator as-
sessed, different from the independent adjudication for
the randomized-withdrawal period; however, individual
clinical outcomes measures (ie, pain, CRP, ECG, pres-
ence/absence of effusion by echocardiogram, and
presence/absence of pericardial friction rub) were col-
lected and were available for post hoc review. Bailout
rilonacept was available for administration for pericar-
ditis recurrences while on study.

Outcomes Measures
Efficacy outcomes included time to pericarditis recur-
rence after the 18-month decision milestone and an-
nualized recurrence rate before and after the 18-month
decision milestone. Secondary outcomes included
Patient Global Impression of Pericarditis Severity
(PGIPS) and Physician Global Assessment of Pericarditis
Activity (PGA-PA) (Data S1). CRP levels were measured
at baseline and every 12weeks. Patients assessed pain
intensity using the pericarditis pain NRS every 12 weeks.

Safety outcomes included treatment-emergent ad-
verse events, that is, those starting or increasing in se-
verity from long-term extension start through 6 weeks
after final rilonacept administration. The data monitor-
ing committee reviewed safety data throughout the du-
ration of the study.

RHAPSODY run-in and randomized-withdrawal pe-
riod data updates resulting from the final database lock

J Am Heart Assoc. 2024;13:e032516. DOI: 10.1161/JAHA.123.032516

and closing of the long-term extension are provided in
Table S1 and Table S2.

Data Analysis

Time to pericarditis recurrence after the 18-month de-
cision milestone was defined as the time to the date
of pericarditis recurrence, either censored at end of
study or at last assessment before treatment resumed
(if rilonacept was restarted in the off-treatment period
in the absence of recurrence), whichever came first.

Statistical Analysis

Descriptive statistics were used to report efficacy
outcomes of time to pericarditis recurrence and an-
nualized recurrence rates. The prespecified time to
recurrence analysis used a Cox proportional-hazards
model to estimate the HR and was quantified with a
log-rank test by providing a nominal P value for com-
paring treatment continuation versus off-treatment
observation. The Kaplan—-Meier method was used to
estimate survival functions. Methods for annualized re-
currence rate calculation are provided in Data S1.

RESULTS
Patient Disposition
Mean prestudy (pre-run-in) disease duration

was 2.5years (annualized incidence, 3.7 events/
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patient-year); median treatment duration (preexten-
sion) was 9months. In May 2020, 74 of 75 eligible
RHAPSODY patients continued into open-label long-
term extension (Figure 2). Mean age was 44.2years;
54.1% were female (Table 1). The predominant under-
lying cause was idiopathic (82.4%), with 16.2% due to
postcardiac injury.

Median (maximum) rilonacept treatment duration
from run-in baseline to end of extension was 22 (35)
months. The long-term extension at US sites concluded
in April 2021 after US approval of rilonacept for treat-
ment of recurrent pericarditis: all 45 US patients either
switched to commercial rilonacept therapy (n=32) or dis-
continued rilonacept (h=13); median (maximum) duration
of rilonacept treatment from run-in baseline was 18 (27)
months. Among non-US patients, median (maximum)
duration of rilonacept treatment from run-in baseline
through study closure (June 2022) was 28 (35) months
(see Consolidated Standards of Reporting Trials dia-
gram; Figure 2).

Long-Term Rilonacept in Recurrent Pericarditis

Efficacy Before 18-Month Decision
Milestone

The annualized incidence of pericarditis recurrence
while on rilonacept treatment up to the 18-month de-
cision milestone was 0.04 events/patient-year. In 3
investigator-assessed pericarditis recurrences, pain
NRS scores were 4 or higher, but CRP remained below
the RHAPSODY event adjudication criterion threshold
of 1mg/dL; 1 patient had a new pericardial effusion.
Two recurrences were managed with brief oral regi-
mens (NSAID with/without colchicine); one patient re-
ceived no rescue medication (Data S1). The proportion
of patients with CRP levels at/below 0.5mg/dL or at/
below 1mg/dL at each study visit ranged from 91.4%
to 100% and 95.5% to 100%, respectively.

During the randomized-withdrawal period, all pa-
tients received only rilonacept monotherapy. During
the extension before the 18-month decision milestone,
only 6 patients added colchicine (for 2-9months), all

Completed RHAPSODY
randomized-withdrawal period
(n=60)

In RHAPSODY run-in period when
randomized-withdrawal period ended
(n=15)

Withdrew consent (n=1) }—'

Enrolled in long-term
extension (n=74)

Transitioned to commercial
rilonacept (n=17)

Reached 18-month decision milestone
(n=52)
« Continued open-label rilonacept (n=33)
« Suspended rilonacept, remained on
study, observation only (n=8)
« Discontinued study (n=11)
* Transitioned to commercial rilonacept
(n=7)
+ Did not transition to commercial
rilonacept (n=4)

Discontinued study (n=5)
 Serious adverse event (n=1)t

* Lost to follow-up (n=1)
« Consent withdrawn (n=3)

Completed 6-week safety follow-up (n=69)
e Transitioned to commercial rilonacept

(n=32)

e Completed study and discontinued
rilonacept (n=25)

e Discontinued rilonacept after US FDA
approval (n=12)

Completed long-term
extensiont
(n=69)

Figure 2. Patient disposition during long-term extension of phase 3 RHAPSODY.*

Of the 74 eligible patients who were enrolled in the open-label, long-term extension of RHAPSODY,
69 patients completed this phase of the study. *Patient disposition data for RHAPSODY study periods
before long-term extension have been published. fInvestigator decision to discontinue patient due to
serious adverse events of acute endocarditis. ¥44 US patients either transitioned to rilonacept after
US Food and Drug Administration approval (n=32; completed subsequent 6-week safety follow-up) or
discontinued treatment (n=12; completed subsequent 6-week safety follow-up); 25 non-US (Australia,
Israel, Italy) patients remained on open-label rilonacept until long-term extension closure (completed
subsequent 6-week safety follow-up). FDA indicates Food and Drug Administration; and RHAPSODY,
Rilonacept Inhibition of Interleukin-1 Alpha and Beta for Recurrent Pericarditis: A Pivotal Symptomatology

and Outcomes Study.
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Table 1. Baseline Demographics and Clinical
Characteristics of Long-Term Extension Study Cohort at
Run-In*

Characteristic N=74
Age, y 44.2115.6
Age, y, distribution, no. (%)
12-17 6(8.1)
18-64 62 (83.8)
65-78 6 (8.1)
Sex, no. (%)
Male 34 (45.9)
Female 40 (54.1)
Race, no. (%)
White 68 (91.9)
Black 5(6.8)
Other 1(1.4)

Geography, no. (%)

United States 45 (60.8)

Non-US (ltaly, Israel, Australia) 29 (39.2)
Recurrent pericarditis type, no. (%)

Idiopathic 61 (82.4)

Postpericardiotomy syndrome 12 (16.2)

Dressler syndrome 1(1.4)

Medication used at qualifying episode of pericarditis, no. (%)

NSAID 51 (68.9)

Colchicine 60 (81.1)

Corticosteroid 38 (561.4)
Disease duration, y 2.5+3.2
Total number of episodes of pericarditis, 4.8+1.7

including index and
qualifying episodes

Annualized incidence of pericarditis 3.7£3.0
episodes

C-reactive protein level (qualifying episode), 6.416.9
mg/dL

*Plus—-minus values are means + SDs.

without reported recurrence (5 prophylactically, 1 for
chest pain).

Efficacy After 18-Month Decision
Milestone

Fifty-two patients (70.3%) reached the 18-month
decision milestone (ie, 18 months after most proxi-
mal recurrence— the qualifying episode [n=36] or
randomized-withdrawal recurrence [n=16]) (Figure 2). At
the visit, 92.2% (47/51) of patients reported absent/min-
imal pericarditis symptoms (PGIPS score, O or 1), and
94.2% (49/52) had absent/minimal pericarditis activity
(PGA-PA ratings). All had CRP levels <1 mg/dL, absent
pericardial rub, normal electrocardiogram, and no peri-
cardial effusion. On the day of the 18-month decision
milestone, 28 patients had cardiac magnetic resonance

J Am Heart Assoc. 2024;13:e032516. DOI: 10.1161/JAHA.123.032516
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(CMR) imaging scans, of whom 3 patients had moder-
ate late gadolinium enhancement (LGE), 2 patients had
mild LGE, and 23 had none/trace/not measurable LGE.
Subsequently, 33 (63.4%) continued rilonacept treat-
ment (14 CMRs at 18-month decision milestone: 1
moderate LGE, 1 mild LGE, 12 none/not measurable);
8 (15.4%) suspended rilonacept (without taper) (7 CMRs
at 18-month decision milestone: all none/trace LGE), re-
maining on study for observation off treatment; and 11
(21.2%) discontinued study participation (7 CMRs avail-
able at 18-month decision milestone: 2 moderate LGE,
1 mild LGE, 4 none/trace LGE) of whom 7 transitioned
to commercial rilonacept. Patients discontinuing study
participation without transition to commercial rilonacept
stopped on-study rilonacept without taper and received
a 6-week safety follow-up.

There was a 98% reduction in pericarditis recur-
rence risk among patients continuing rilonacept treat-
ment after the 18-month decision milestone (N=33)
versus those suspending treatment for observation
(n=8) (HR, 0.02; P<0.0001) (Figure 3). Among the 33
patients continuing rilonacept, 1 (recurrence rate, 3.0%)
had an investigator-assessed recurrence (NRS 8 and
CRP 7.5mg/dL, meeting the RHAPSODY event adju-
dication criteria) 23.4 weeks into the long-term exten-
sion, associated with an intentional 4-week rilonacept
treatment interruption 2 weeks before elective surgery.
Rilonacept was restarted after a failed attempt of
NSAID/colchicine rescue therapy.

Among the 8 patients who suspended rilonacept
but remained under observation, 6 had an investigator-
assessed recurrence (recurrence rate, 75%) with NRS
>7 and CRP >1mg/dL (ie, meeting the RHAPSODY
event adjudication criteria). Median (interquartile
range) time to recurrence after suspending rilonacept
was 11.8 (3.7 to not estimable) weeks. In 4 cases, at-
tempted rescue with combination NSAID/colchicine
failed. Reinitiation of rilonacept treatment (n=5) resulted
in resolution of pericarditis recurrences; no additional
recurrences were observed. Three patients received
prophylactic colchicine for at least 3months, of whom
2 had a recurrence and 1 did not (see recurrence de-
tails in Data S1). Annualized recurrence rates were 0.18
(95% ClI, 0.06-0.41) events/patient-year for those con-
tinuing rilonacept and 2.18 (95% ClI, 0.80-4.75) events/
patient-year for those suspending rilonacept.

During the posttreatment 6-week safety follow-up after
discontinuing rilonacept study drug (n=25 non-US pa-
tients after study closure; n=12 US patients completing
the study without transition to commercial rilonacept), 5
additional investigator-assessed pericarditis recurrences
(NRS >6; CRP >1mg/dL; met RHAPSODY adjudica-
tion criteria) were reported, at 3weeks (in 1 patient) and
at 6weeks (in 4 patients) (see Data S1). Only 3 patients
started prophylactic colchicine at the time of discontinuing
rilonacept, none of whom had a reported recurrence.
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Hazard ratio, 0.02
Log-rank P<0.0001
Risk reduction, 98%

—O— Continued rilonacept treatment
—o&— Suspended treatment for observation

Patients at risk (n):

02 46 8 101214 1618 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74
Time (weeks after 18-month decision)

Continued Rilonacept |33|3333[33|33|33|33(32|32|32|32(30(29]| 27| 27| 25|24

22

18|18(17|17]|16|16(11[{ 9|7 |7 |7 [7|4|4]|4[4[4]|3]|0

Off Treatment 8|8(7(6|6|6]|4]|3|3|2|2(2(1[1][1]1]0

Figure 3. Treatment response after 18-month decision milestone.

Pericarditis recurrence risk was reduced among patients who continued rilonacept treatment after the 18-month decision milestone
compared with patients who suspended treatment and remained under observation (rescue allowed) (hazard ratio, 0.02; P<0.0001).
*The patient with a recurrence at 23.4weeks had interrupted rilonacept treatment approximately 4 weeks prior for elective cardiac

surgery.

Safety

In total, 83.8% (62/74) of patients experienced
treatment-emergent adverse events (Table 2).
Maximum severity was mild (36.5%) or moderate
(37.8%), with no deaths and no malignancies. Of 6 seri-
ous adverse events, 2 (acute endocarditis, viral pneu-
monia) were considered possibly study-drug related.
Adverse events of COVID-19 and sinus congestion led
to treatment interruption; fatigue, acute endocarditis,
and viral pneumonia led to study drug discontinuation.
The most common adverse event (16.2%, 12 patients)
was upper respiratory tract infection. Injection-site re-
actions were reported in 5 patients (6.8%).

DISCUSSION

The previously-reported RHAPSODY pivotal results
demonstrated the efficacy of rilonacept in the treat-
ment of recurrent pericarditis in symptomatic patients
failing standard of care and in prevention of recur-
rence over a median 9-month treatment duration. The
long-term extension expanded treatment duration to a
median of 2years (maximum, 3years). The annualized
incidence of pericarditis recurrence up to the 18-month
decision milestone while on rilonacept treatment (0.04
episodes/patient-year) was substantially lower than
during the 2.5-year prestudy period (3.7 episodes/
patient-year) while on conventional oral therapies. After
the 18-month decision milestone, 75% (6/8) of patients
who “suspended” rilonacept therapy experienced a
recurrence (met RHAPSODY adjudication criteria of

J Am Heart Assoc. 2024;13:e032516. DOI: 10.1161/JAHA.123.032516

NRS >4, CRP >1mg/dL); there were no recurrences
observed among patients on continuous rilonacept
therapy without interruption.

These data illustrate that recurrent pericarditis is a
chronic disease often lasting for years, necessitating
prolonged treatment. The current paradigm of repetitive
cycling of nonspecific oral therapies (including corticoste-
roids) while attempting to balance duration-dependent
drug toxicities versus pericarditis recurrence risk may be
clinically undesirable. Effective, targeted monotherapy
with rilonacept, as evidenced by RHAPSODY, provides
a favorable long-term benefit-risk profile and advances
the treatment paradigm to support consistent continued
therapy throughout disease duration without interrup-
tion, lowering recurrence risk while on treatment.

As previously summarized, rilonacept treatment
was associated with a marked reduction in pericardi-
tis recurrence during the 18 months up to the decision
milestone. While 3 investigator-assessed recurrences
were observed during this period, these reports did
not meet formal RHAPSODY event adjudication cri-
teria (ie, only symptoms, absence of CRP elevation).
Empiric addition of prophylactic colchicine before the
18-month decision milestone was minimal (5/74 pa-
tients) and was not considered a confounder; thus,
the observed suppression of pericarditis recurrence
while on treatment appears attributable primarily to
rilonacept monotherapy.

Continued rilonacept treatment beyond 18 months
resulted in continued treatment response, with a
98% reduction in risk of pericarditis recurrence in the
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Table 2. Adverse Events in RHAPSODY*

Long-Term Rilonacept in Recurrent Pericarditis

Randomized-withdrawal period
Rilonacept, Placebo, Rilonacept
Run-in including bailout including bailout before bailout Placebo before Long-term

Category', no. (%) (N=86) (N=30) (N=31) (N=30) bailout (N=31) extension (N=74)

Any adverse event* 70 (81.4) 25 (83.9) 23 (74.2) 25 (83.3) 13 (41.9) 62 (83.8)

Adverse events by maximum severity$
Mild 53 (61.1) 17 (56.7) 18 (58.1) 17 (56.7) 9 (29.0) 27 (36.5)
Moderate 15 (17.4) 8 (26.7) 4 (12.9) 8(26.7) 3(9.7) 28 (37.8)
Severe 2 (2.3 0 13.2) 0 1(3.2) 7 (9.5)

Adverse events related to | 47 (54.7) 11 (36.7) 5(16.1) 11 (36.7) 1(3.2) 22 (29.7)

study drug'

Serious adverse events' 1(1.2) 1(3.3 3(9.7) 1(3.3) 1(8.2) 6(8.1)
Serious adverse events | 0 0 0 0 0 2(2.7)
related to study drug*

Adverse events leadingto | O 1(3.9 0 1(8.3) 0 2(2.7)

dose interruption**

Adverse events 44.7) 0 0 0 0 3@4.)

leading to study drug

discontinuation'?

Adverse events leading 0 0 0 0 0 0

to death

Infections or 14 (16.3) 12 (40.0) 7 (22.6) 12 (40.0) 3(9.7) 31 (41.9)

infestations**

Upper respiratory tract 12 (14.0) 7 (28.3) 2 (6.5) 7 (23.3) 0 12 (16.2)

infections

Injection-site reactions 28 (32.6) 7 (28.3) 2 (6.5) 6 (20.0) 0 5(6.8)

Malignancies$® 0 1(3.9) 0 1(3.3) 0 0

*Summary of all adverse events from all periods analyzed at time of final database lock after study completion.

fPatients with multiple events were counted once in same category.

*Adverse event that started or increased in severity from first study drug dose in long-term extension to 6 weeks after last dose in long-term extension.

SEach patient represented according to maximum severity.

'Each event was related, possibly related, or missing, as assessed by investigator.
1Six patients experienced serious treatment-emergent adverse events: (1) pneumothorax; (2) acute endocarditis, aortic valve disease, acute myocardial
infarction, pericarditis; (3) transient ischemic attack, coronavirus infection; (4) worsening of aortic insufficiency; (5) pneumonia, pneumonia viral (COVID-19); and

(6) left ventricular failure, hip fracture, bile duct stone, cardiac device malfunction.

#Events included acute endocarditis and viral pneumonia.

**Events included coronavirus infection and sinus congestion.
ftEvents included fatigue, acute endocarditis, and viral pneumonia.
#No reported infestation adverse events.

$$Excluding basal cell carcinoma of skin.

nonrandomized comparison of continued rilonacept
treatment beyond the 18-month decision milestone
versus suspension of rilonacept treatment for off-
treatment observation. The single recurrence in the
rilonacept continuation arm was associated with an
intentional 4-week treatment interruption for elective
surgery, mirroring the 2 recurrences in the rilonacept
arm in the randomized-withdrawal period, similarly as-
sociated with temporary interruptions of 1 to 3weeks.
The International Registry of Anakinra for Pericarditis
also showed that longer treatment durations reduced
recurrence risk."

Conversely, even after 18 months of rilonacept
treatment and despite the absence of pericarditis signs
and symptoms (ie, absence of pain, CRP elevation,
pericardial rub, ECG changes, or pericardial effusion)
and the presence of only none/trace LGE in CMRs

J Am Heart Assoc. 2024;13:e032516. DOI: 10.1161/JAHA.123.032516

while on therapy, suspension of rilonacept treatment
in these patients yielded a 75% (6/8) recurrence rate,
likely due to an unmasking of the still-persistent under-
lying autoinflammatory processes that had been pre-
viously quenched by the interleukin-1-trap mechanism
of rilonacept. While LGE of the pericardium during a
recurrence can inform prospective management,'? in
this study, absence of LGE while on treatment did not
predict reduced recurrence risk upon subsequent sus-
pension of therapy.

Pericarditis recurrences occurred at 9 and 12 weeks
after rilonacept treatment cessation during the
randomized-withdrawal and long-term extension pe-
riods, respectively. This event timing parallels the ex-
pected gradual 5- to 8-week fall in rilonacept plasma
concentration (5 times 7-day half-life).® Accordingly,
among patients with off-treatment recurrences in the
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randomized-withdrawal period (ie, placebo randomiza-
tion), patient-reported outcomes (eg, pain, symptoms,
and quality-of-life scores) showed incremental rather
than abrupt worsening in the weeks leading to recur-
rence, demonstrating predictability of recurrence symp-
toms in most patients and facilitating timely reinitiation
of rilonacept.’® Rilonacept reinitiation resolved acute
pericarditis recurrences, including in 4 cases where
attempted combination NSAID/colchicine rescue had
failed. Similarly, in a patient registry of once-daily anak-
inra over 9.2 months, extending the 6-month treatment
period with an additional 3months of tapering reduced
recurrences, although the overall longer total treatment
duration (ie, including the tapering period) may have
contributed to reduced recurrence rates.!!

Five additional recurrences (meeting RHAPSODY
event adjudication criteria) were recorded among 37
patients during the 6-week safety follow-up period
after last on-study dose of rilonacept. It is important to
note, however, that the duration of follow up observa-
tion (6 weeks) was less than the time to event windows
of the randomized withdrawal period (8.6 weeks) and
in the long-term extension suspension/observation
period (13weeks); potential events occurring after the
6-week safety follow-up period had ended would have
been outside of the observational gaze of the trial, so
these event counts may be an underestimate.

Collectively, these findings provide strong confirma-
tory evidence of interleukin-1 being an important medi-
ator in this disease, which is characterized by multiple
painful recurrences and elevated CRP. The data also
confirm that long-term targeted interleukin-1 pathway
inhibition has clinical relevance and may offer optimal
disease management to reduce multiple recurrences
in patients failing first-line oral therapies.

Rilonacept was generally well tolerated over the
median 2-year (maximum 3-year) treatment period.
Adverse events were consistent with the pivotal trial
and prior rilonacept experience in other diseases.
Upper respiratory tract infections were most common
(16%), similar to the randomized-withdrawal period
(23%). Injection-site reactions were notably lower in the
long-term extension versus the randomized-withdrawal
period (7% and 34%, respectively), possibly due to ei-
ther accumulated tolerance or increased patient famil-
iarity with injections.

Some patients discontinued rilonacept treatment
because of intercurrent surgery or COVID-19. The data
suggest that interruption of rilonacept may increase
pericarditis recurrence risk, adding to management
challenges. It has been proposed that interleukin-1
antagonists may be safely used perioperatively.'*®
Similarly, it has been proposed to not discontinue in-
terleukin-1 antagonists during COVID-19 infection."'®

Potential limitations of the randomized withdrawal
design have been discussed previously.* While the
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relatively small number of patients is a limitation, the
open-label design of the long-term extension allowed
for rilonacept treatment in all 74 patients—more than
double the number of patients in the randomized-
withdrawal period rilonacept cohort (n=30) and over
a 2- to 3-fold longer period, with 52 of 74 patients
reaching the 18-month decision milestone. Despite
the limitations of sample size in this rare disease study,
the efficacy findings were robust and clinically signif-
icant. Although the open-label design and the non-
randomized allocation of interventions are limitations,
the nonrandomized subgroup of patients who volun-
tarily suspended rilonacept after the 18-month deci-
sion milestone with observation effectively served as
a small nontreated control group, who experienced a
high recurrence event rate and demonstrated results
that were consistent with the arm in the main study of
patients who were randomized to placebo.

Another consideration was the fact that recurrences
during the long-term extension were investigator-
assessed and were not externally adjudicated; while
this different approach in the long-term extension was
intended to more closely mirror clinical practice, some
cases reported as recurrences did not meet formal
RHAPSODY randomized-withdrawal recurrence crite-
ria, in which a CRP elevation >1 mg/dL was required
in addition to the report of increased pain. As a re-
sult, 3 patients during continuous long-term rilonacept
therapy who reported only pain symptoms were clas-
sified by their investigator as having had “recurrences,”
leading to a potential overestimate of the annualized
incidence of recurrence while on continuous treat-
ment. By contrast, all events associated with treat-
ment interruption after suspension or discontinuation
of rilonacept in the long-term extension met canonical
RHAPSODY event adjudication criteria, with larger-
magnitude pain NRS scores being accompanied by
large CRP elevations, supporting the interleukin-1 hy-
pothesis. The characteristics in these events are con-
sistent with the centrally adjudicated recurrence events
in the randomized-withdrawal period, in which CRP
was elevated to >1 mg/dL in every case. Importantly
throughout the entire base study and long-term exten-
sion, there were no frank pericarditis recurrences with
CRP elevation in patients on rilonacept in the absence
of a treatment interruption.

Recurrent pericarditis is a chronic disease with a
median duration of 3years and significant interpatient
disease duration variability, especially considering
those with multiple recurrences may experience up to
5years or 8 to 10years of duration.?3'" Recurrence risk
increases with each successive episode,? and long-
term treatment, for years or indefinitely, may be nec-
essary in some cases.® The sustained effectiveness
of rilonacept in clinical practice may obviate the need
for initiating corticosteroids after failure of NSAIDs/
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colchicine in patients with multiple recurrences, miti-
gating the currently observed pattern of recurrences
caused by therapy-cycling secondary to safety con-
cerns with prolonged use of current oral therapies,
corticosteroids in particular, during the long disease
course.

Determination of appropriate treatment duration
when evaluating patients who are asymptomatic while
on treatment remains a clinical challenge as no stan-
dardized biomarker currently exists which identifies a
low risk of recurrence after treatment cessation. The
potential utility of CMR in guiding clinical decision mak-
ing may need further study, as the number of patients
with CMRs at the 18-month decision milestone in this
study was limited. The accumulation of recurrences
associated with premature treatment cessation wors-
ens patient outcomes and burdens patient quality of
life.2 Continued research into molecular, cellular, imag-
ing, and genetic tools that clarify disease duration and
off-treatment recurrence risk is needed to guide deci-
sion making on therapeutic strategies and treatment
duration.

CONCLUSIONS

In conclusion, the RHAPSODY long-term extension
demonstrated that continued rilonacept treatment re-
sulted in continued treatment response without accu-
mulation of side effects, whereas treatment cessation
in a small patient cohort was associated with a high
risk of pericarditis recurrence even after 18 months of
treatment. Consistent treatment for the full duration of
the disease without interruption may be warranted for
long-term prevention in patients with recurrent pericar-
ditis and disease characteristics similar to those stud-
ied in RHAPSODY. Larger studies would enable more
precise generalization of these findings to the broader
real-world recurrent pericarditis patient population.
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