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Abstract

Background: Impact of recurrent pericarditis (RP) on patient health-related quality of life (HRQol) was evaluated
through qualitative patient interviews and as an exploratory endpoint in a Phase 2 trial evaluating the efficacy and
safety of rilonacept (IL-1a/IL-13 cytokine trap) to treat RP.

Methods: Qualitative interviews were conducted with ten adults with RP to understand symptoms and HRQoL
impacts, and the 10-item Patient-Reported Outcomes Measurement Information System Global Health (PROMIS GH)
v1.2 was evaluated to determine questionnaire coverage of patient experience. The Phase 2 trial enrolled participants
with active symptomatic RP (A-RP, n = 16) and corticosteroid-dependent participants with no active recurrence at
baseline (CSD-RP, n=09). All participants received rilonacept weekly during a 6-week base treatment period (TP) plus
an optional 18-week extension period (EP). Tapering of concomitant medications, including corticosteroids (CS),

was permitted during EP. HRQoL was assessed using the PROMIS GH, and patient-reported pain and blood levels of
c-reactive protein (CRP) were collected at Baseline and follow-up periods. A secondary, descriptive analysis of the
Phase 2 trial efficacy results was completed using HRQol measures to characterize both the impact of RP and the
treatment effect of rilonacept.

Results: Information from qualitative interviews demonstrated that PROMIS GH concepts are relevant to adults

with RP. From the Phase 2 trial, both participant groups showed impacted HRQoL at Baseline (mean PROMIS Global
Physical Health [GPH] and Global Mental Health [GMH], were lower than population norm average). In A-RP, GPH/MPH
improved by end of base TP and were sustained through EP (similar trends were observed for pain and CRP). Similarly,
in CSD-RP, GPH/MPH improved by end of TP and further improved during EP, during CS tapering or discontinuation,
without disease recurrence (low pain scores and CRP levels continued during the TP and EP).

Conclusion: This is the first study demonstrating impaired HRQol in RP. Rilonacept treatment was associated with
HRQoL improvements using PROMIS GH scores. Maintained/improved HRQol during tapering/withdrawal of CS with-
out recurrence suggests that rilonacept may provide an alternative to CS.

Trial registration: ClinicalTrials.Gov; NCT03980522; 5 June 2019, retrospectively registered; https://clinicaltrials.gov/ct2/
show/NCT03980522.
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Introduction

Pericarditis, or inflammation of the pericardium, has a
variety of etiologies but is most commonly referred to as
“idiopathic” [1, 2]. The primary symptom of pericarditis
is debilitating chest pain. Pericarditis is considered recur-
rent if symptoms and inflammation recur at least 4 weeks
after an initial acute episode [1]. Recurrent pericarditis
(RP) affects approximately 15-30% of patients who have
an acute episode of pericarditis, and up to 50% of patients
who experience one recurrence will experience two or
more [1]. Empiric “off-label” therapy with nonsteroi-
dal anti-inflammatory drugs [NSAIDs] and colchicine
is often used successfully to treat the first pericarditis
episode or initial recurrence [3]. Treatment options for
patients with multiple recurrences, however, are limited,
and there is a high unmet medical need for patients who
have inadequate response (i.e., continued recurrence or
incomplete symptom resolution) to, who cannot tolerate,
standard therapy [1] or who have persistent underlying
disease. Given that the cytokines interleukin-1 alpha (IL-
la) and beta (IL-1p) are implicated in RP etiology [2, 4],
rilonacept, an IL-1 a and IL-1 B cytokine trap, was evalu-
ated in clinical trials for the treatment of RP [5, 6] and is
now the first treatment approved by FDA for RP.

While the impact of RP on patients’ health-related
quality of life (HRQoL) has been reported in the lit-
erature [7-12] and is thought to be due to the primary
symptom of the condition (e.g., chest pain) and the
resulting uncertainty and anxiety about new recurrences,
impact on HRQoL has not been explicitly evaluated in
previous clinical research. In addition, corticosteroids
(CS), despite well-known warnings and precautions in
patients with cardio-metabolic comorbidities, are widely
used to treat RP [13], putting patients at risk for addi-
tional adverse events, including recurrence and steroid
dependence [14]; comorbidities associated with chronic
CS use may also lead to adverse impacts on HRQoL [15,
16].

Both qualitative and quantitative research approaches
were used to explore the HRQoL impacts experienced
by adults with RP and how those impacts may change in
response to treatment. Qualitative interviews were con-
ducted with ten adults with RP to document the patient
experience of RP symptoms and HRQoL impacts (known
as concept elicitation interviews). Results from these
interviews were used to develop a conceptual model
of RP. In addition, a Phase 2 clinical trial of rilonacept
for the treatment of RP included an HRQoL patient-
reported outcome (PRO) questionnaire as an exploratory

endpoint. Therefore, the objective of these two streams of
research is to evaluate HRQoL in patients with RP: spe-
cifically, to confirm whether the concepts assessed with
the HRQoL PRO questionnaire used in the Phase 2 clini-
cal trial are relevant to patients with RP (based on patient
reports during the qualitative interviews) and to evaluate
the effect of rilonacept treatment on physical and mental
aspects of HRQoL.

Methods
The sections below describe the methodology used for
both the qualitative interviews with patients and the
clinical trial study design relevant to the current research
objective.

Methods for qualitative patient interviews to develop

a patient-centric conceptual model

To understand the patient experience of RP, one-on-one
telephone interviews were conducted with adults with a
confirmed diagnosis of RP.

Participants for qualitative interviews
The qualitative interview study was approved by a cen-
tralized independent review board (IRB); following
approval, potentially eligible participants were identified
from clinical sites through review of medical records. Key
inclusion criteria for the qualitative study included: age
18 years or older and a clinical diagnosis of RP (either idi-
opathic or due to post-pericardiotomy syndrome, adult
onset Still's Disease, or Dressler’s Syndrome), defined as
the first episode of acute pericarditis (as defined by the
2015 European Society of Cardiology Guidelines for the
Diagnosis and Management of Pericardial Diseases) [1]
followed by at least one pericarditis recurrence after a
symptom-free interval of at least 4—6 weeks. Key exclu-
sion criteria for the study included: individual was cur-
rently enrolled in another clinical interventional study for
RP; individual had a diagnosis of RP that was secondary
to specific prohibited etiologies, including tuberculosis,
neoplastic, purulent, or radiation, post-thoracic blunt
trauma, myocarditis, or systemic autoimmune diseases
(with the exception of adult onset Still’s Disease).
Potentially eligible participants were presented with
study information by a recruiting clinician (or his/her
representative), and once participants provided a signed
informed consent form, the clinical site completed a
screening document to determine participants’ eligibil-
ity. Participant interviews were scheduled once eligibility
was confirmed.
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Interview conduct

One-on-one, 60-min telephone interviews with ten adults
aged 18-75 years with RP were conducted. Interview-
ers used a semi-structured interview guide to facilitate a
conversational-style interview and included open-ended
questions to understand the patient experience of RP and
its treatments, specifically what signs, symptoms, and
HRQoL impacts are experienced in relation to RP from
the patient perspective.

Interview guide questions included:

+ “Could you please start by telling me about the first
signs or symptoms of [participant’s term for RP] you
noticed?

+ “Does the [patient-reported sign/symptom] have any
impact on your daily life? If so, how?”

+ “Have there been any changes to your daily life
because of [participant’s term for RP]? If so, can you
please describe?”

Data handing and analysis

Interviews were audio-recorded after obtaining par-
ticipant consent, transcribed, and anonymized. These
transcripts were coded and qualitatively analyzed using
the ATLAS.ti software program (ATLAS.ti Scientific
Software Development GmbH, Berlin, Germany). The
goal of transcript coding was to organize and catalog
participants’ descriptions of the characteristics of RP, in
order to develop a patient-centric conceptual model of
RP signs, symptoms, and impact concepts. A concep-
tual model is a heuristic classification scheme that links
a specified disease state or condition to its proximal and
increasingly distal health outcomes [17], acts as a frame-
work for understanding a disease and/or its treatment,
specifies the potentially relevant outcomes for a program
of research, and informs the selection of measurement
concepts to foster the development of questionnaires,
outcomes, and endpoints. Specifically, to characterize
the specific applicability of the Patient Reported Out-
come Measurement Information System Global Health
(PROMIS GH v1.2) [17] questionnaire (described
below) for capturing the HRQoL impacts experienced
by patients with RP, conceptual mapping was conducted
to compare the concepts within the conceptual model
against PROMIS GH v1.2 individual items.

Methods for the Phase 2 study KPL-914-C001

The methodology of the Phase 2 clinical trial of rilonacept
for the treatment of RP (clinicaltrial.gov: NCT03980522)
is provided in detail by Klein and colleagues [5]. To sum-
marize, this was a multicenter, open-label, single-active-
arm Phase 2 study that enrolled two specific patient

Page 3 of 14

populations of adults with RP: (1) patients with an active
recurrence who were symptomatic and had signs of
inflammation at baseline (A-RP) and (2) patients who
were not having an active recurrence but were dependent
on CS (CSD-RP). All participants received weekly subcu-
taneous (SC) injections of rilonacept for 6 weeks during
the treatment period (TP) and were invited to continue
weekly SC injections for up to 18 weeks in the extension
period (EP).

Participants

Adults (18-75 years of age) with RP (idiopathic or post-
pericardiotomy syndrome etiology) were enrolled and
stratified into one of two participant groups, A-RP and
CSD-RP. Participants in the A-RP group either (1) had
evidence of elevated c-reactive protein (CRP) at base-
line or (2) did not have elevated CRP, potentially due to
concomitant medications (such as CS) but had evidence
of pericardial inflammation by cardiac magnetic reso-
nance imaging. Participants in the CSD-RP group had
CS-dependent disease (based on information from the
investigator regarding prior recurrences when taking
medication) and did not have active pericarditis symp-
tomatology or elevated CRP at baseline.

Assessments

Blood levels of CRP were evaluated weekly in TP, and
then monthly, to measure inflammation from baseline
to the end of the EP for all participants. In addition, two
PRO questionnaires were completed by all participants
during the clinical trial. They included:

1. A single-item 11-point numeric rating scale (NRS)
for average pericarditis pain intensity with a 24-h
recall window (with 0=no pain to 10=pain as bad
as it could be) [18-20] was completed weekly in TP
and monthly in EP from baseline to the end of the EP.

2. The 10-item PROMIS GH v1.2 questionnaire was
also completed by participants at up to five time-
points during the clinical trial to assess HRQoL [21].
The analyses presented here focused on the follow-
ing three most critical timepoints: baseline (Day 0),
end of TP (Week 6), and Final Visit (end of EP). Items
1-7 ask participants to think about their general
health and are rated on a five-point response scale
(with higher scores associated with better quality of
life). Items 8-10 ask participants to report on the
emotional problems, fatigue, and pain over the last
seven days, with Items 8 and 9 rated on a five-point
response scale (with higher scores associated with
better quality of life) and Item 10 rated on a 0-10
NRS (with higher scores associated with more pain).
Two domain scores are created from the 10-item
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scale, the global physical health (GPH) and the global
mental health (GMH). The GPH is scored by averag-
ing together the global03 (physical health), global06
(physical function), global07 (pain) and global08
(fatigue) items. The GMH is scored by averaging
together the global02 (quality of life), global04 (men-
tal health), global05 (satisfaction with discretionary
social activities), and globall0 (emotional problems)
[21]. The published US-generalized normative scores
for both of these domains are a mean score of 50 and
a standard deviation (SD) of 10 [21].

Procedure and analyses

All participants received rilonacept SC injections weekly
for 6 weeks until the end of TP and were invited to con-
tinue weekly SC injections (at the same dose) during an
optional 18-week EP. For those on other concomitant
medications for RP at baseline (participants in both the
A-RP and CSD-RP groups), including CS, the option to
taper was offered during the EP. Participants completed
the PRO questionnaires (PROMIS and Pain NRS) at
study visits, including telephone and site visits. Blood
levels for CRP were also assessed during clinical site vis-
its or via visiting nurse or local contract laboratory; CRP
was analysed via a central laboratory.

The analyses presented in the results are descrip-
tive, given the small sample size of the clinical trial and
the single-active-arm design. Specifically, results are
reported as means and SD, with ranges of values for each
participant group. While participants were asked to com-
plete the HRQoL questionnaire at multiple timepoints
in the clinical trial, the analyses focus on the baseline,
(Day 0), end of base TP (Week 6), and Final Visit at end
of EP timepoints. Effect sizes (ESs; Cohen’s d) were cal-
culated with 95% confidence intervals (CI) to evaluate
the magnitude of the change from baseline to end of EP
for each patient group for the HRQoL scores. ESs >0.80
were considered large; > 0.50 to < 0.80, medium; and > 0.2
to<0.5, small [22]. In addition, the descriptive analyses
also include the weekly pericardial pain NRS scores and
CRP blood levels that were collected at study visits.

Results

Qualitative patient interviews

Qualitative interviews were conducted via telephone with
ten adults diagnosed with RP to understand the patient
experience of the condition, including the signs, symp-
toms, and HRQoL impacts. Participants were recruited
from three clinical sites in the US. The mean age of the
participants was 58.5 years (SD=11.5), and six partici-
pants (60.0%) were female. Clinicians reported that par-
ticipants exhibited the following RP types: idiopathic
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(n=4, 40.0%), post-pericardiotomy syndrome (n=4,
40.0%), adult-onset Still's Disease (n=1, 10.0%), and
Dressler’s syndrome (n=1, 10.0%). The majority of par-
ticipants reported taking over-the-counter or prescrip-
tion anti-inflammatory medications (n=7, 70.0%), and
half reported that they had previously taken CS (n=>5,
50.0%) for their RP.

A total of 13 symptoms and 34 impacts across 11
domains were reported by participants during these
qualitative interviews and are summarized in Table 1
and were organized into a conceptual model (Fig. 1). All
participants reported experiencing chest pain (n=10,
100.0%), with seven (n=7, 70.0%) stating it is the most
bothersome symptom, and five (n=5, 50.0%) report-
ing it is the most important symptom to improve. After
chest pain, the next most frequently reported signs or
symptoms (reported by at least half of the participants)
were tiredness (n=38, 80.0%), shortness of breath (n=7,
70.0%), fever (n=6, 60.0%), and heart palpitations (n=5,
50.0%). The most frequently reported impacts (reported
by at least half of the participants) were inability to exer-
cise (n=8, 80.0%), disrupted sleep (n=7, 70.0%), fear
(n=6, 60.0%), inability to go to social events (n=6,
60.0%), interruption of daily activities (n=6, 60.0%),
absenteeism (n=>5, 50.0%), and impaired ability to do
housework (n=>5, 50.0%).

In order to confirm that the assessment of HRQoL
completed by participants in the Phase 2 clinical trial
captured concepts relevant to adults with RP, concepts
reported during the qualitative interviews were mapped
to the ten items of the PROMIS GH v1.2 questionnaire.
Table 2 shows the results of this exercise, with repre-
sentative patient quotes from the qualitative interviews
for each of the items of the PROMIS GH questionnaire.
In particular, adults reported symptoms and HRQoL
impacts during the interviews that are included in the
PROMIS GH questionnaire, such as pain, social and
emotional impacts, and physical functioning.

Phase 2 study rilonacept

Twenty-five participants were enrolled in a multicenter,
open-label, single-active-arm Phase 2 clinical trial of
rilonacept, with an average age of 42.84+10.5 years
(£ indicates SD; range 26—62); most were female (n=15,
60.0%) and white (n=22, 88.0%). Participants had a
mean number of prior recurrences of 2.6 (range 1-8),
average duration of disease of 2.2+1.9 years (range 0.2—
7.9 years), and average number of pericarditis episodes
per year of 3.9+3.7 (range 0.54-15). Based on their
baseline symptoms and signs of pericardial inflamma-
tion, there were two groups of participants: those expe-
riencing an active recurrence who were symptomatic
with evidence of inflammation (A-RP; n=16), and those
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Table 1 Patient-reported recurrent pericarditis symptom and impact domains description table
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Symptom or impact domain  Description®

Frequency of

reported by participant participant
reports?
(N=10)
n (%)
Symptoms
Chest pain Described as sharp, stabbing, dull, or aching pain or pressure in the chest, which can radiate to the neck 10 (100.0%)
and shoulders
Tiredness Described as physical exhaustion lasting a few days, which may co-occur with shortness of breath and 8 (80.0%)
affect one’s activity level
Shortness of breath Described as difficulty breathing and losing breath quickly, similar to a feeling of suffocation 7 (70.0%)
Fever Described as a low-grade fever that can include hot flashes or chills 6 (60.0%)
Heart palpitations Described as the heart beating rapidly and arrhythmically and causing discomfort 5 (50.0%)
Chest pressure Described as discomfort or heaviness in the chest 3(30.0%)
Cough Described as uncomfortable and painful sporadic coughing episodes triggered by a tickling feeling 3(30.0%)
Swelling Described as swollen feet and legs that feel tight and bloated, possibly associated with lack of circulation 2 (20.0%)
Abdominal pain Described as intense pain above the navel 1 (10.0%)
Bone pain Described as bearable pain in the bones, feeling like soreness in the upper back 1(10.0%)
Difference in breathing Described as difficulty breathing, both as difficulty inhaling deeply and breathing deeper and longer 1(10.0%)
than usual
Flutters Described as an uncomfortable sensation of the heart beating rapidly 1(10.0%)
Neck pain Described as sharp nerve pain in the neck affecting neck mobility 1(10.0%)
Impact domains
Activities of daily living Described in the following ways 9 (90.0%)
Inability to complete plans and daily activities
Inability to begin or complete household tasks, such as cleaning, cooking, and/or yard work
Impacts on driving (or fear of driving due to symptoms)
Diet and lifestyle changes
Inability to go shopping
Physical impacts Described in the following ways 8 (80.0%)
Difficulty exercising and restrictions on exercising
Feeling dizzy (due to shortness of breath)
Inability to lay down (due to pain and shortness of breath)
Feeling the need to rest (due to heart palpitations)
Psychological impacts Described in the following ways 8 (80.0%)
Feeling scared because of symptoms
Feeling depressed because of symptoms
Feeling anxious, worried, or concerned because of chest pain
Not feeling normal and wanting to feel normal (due to symptoms)
Annoyance due to symptoms
Feeling like a burden to others
Feeling miserable due to chest pain
Sleep impacts Described in the following ways 7 (70.0%)
Waking up frequently or suddenly after falling asleep (associated with chest pain and shortness of breath)
Social impacts Described in the following ways 6 (60.0%)
Not being able to go out with friends or attend events
Relationship impacts Described in the following ways 6 (60.0%)
Not being able to go to family events
Emotional distance or less activity with significant other
Feeling distant from family
Not being able to support family as much
Work or school impacts Described in the following ways 6 (60.0%)

Not being able to go to work

Not being able to work as much or as effectively

Saving up sick hour to take off when experiencing symptoms
Feeling less comfortable with coworkers
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Table 1 (continued)
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Symptom or impact domain  Description®

Frequency of

reported by participant participant
reports?
(N=10)
n (%)
Hobbies or leisure impacts  Described in the following ways 4 (40.0%)
Inability to travel or go on vacations
Inability to attend church
Mobility impacts Described in the following ways 3(30.0%)
Impact on climbing stairs
Difficulty writing due to chest pain experienced into the shoulder
Shoes feeling uncomfortably tight due to swelling of feet
Financial impacts Described in the following ways 1(10.0%)
Increased co-pays due to the condition
Romantic impacts Described in the following ways 1(10.0%)

Not feeling intimate with significant other as a result of symptoms

@ Description of concept summarized based on reports by study participants

b Frequency is presented as the total number and percentage of all study participants who reported each concept

who were CS-dependent but not acutely symptomatic at
baseline (CSD-RP; n=09). See Table 3 for the demograph-
ics and health characteristics of these two participant
groups.

Scores from the PROMIS GH questionnaire items
and domains were evaluated for each of the participant
groups over time (baseline, end of TP, and end of EP).
Figure 2 shows the baseline scores for the two domains
of the PROMIS GH health questionnaire. For both the
A-RP and CSD-RP groups, average scores for these
domains are below the US normative average score of
50. Additionally, Table 4 shows a trend for improvement
in some item and domain scores for both the A-RP and
CSD-RP groups.

For participants in the A-RP group, increases in the
average scores for items of the PROMIS GH question-
naire that assess general health, quality of life, and physi-
cal health indicate improvement over the study period,
with large ESs. In addition, for the A-RP group, the aver-
age score of the PROMIS GH pain item shows the larg-
est decrease over the study period, with a mean score
of nearly 5 on the 0—10 NRS at baseline, and less than 1
at end of EP (ES=—2.69; 95%CIl=—3.66 to —1.72). At
baseline, both the physical and mental domain scores
(GPH/GMH) were lower than the normative average of
50, but by end of TP mean scores for the GPH were above
the US norm (and remained above at end of EP, with a
large change [ES=1.48; 95%CI=0.65 to 2.23), and mean
scores for the GMH were at the US norm (and remained
at the normative average at end of EP).

For participants in the CSD-RP group, there were
modest increases (improvements) on the PROMIS
GH items assessing mental health, social activities

and relationships, social activities and roles, and emo-
tional problems, with ESs indicative of medium changes
(Cohen’s d between 0.5 and 0.8). The average scores
for the other items did not change. Similar to the A-RP
group, average scores for the CSD-RP group were also
below the US norm for both the GPH and GMH domains
at baseline. For the GMH domain, average scores were at
the normative average at the end of EP.

Figure 3 shows the change in the GPH and GMH
domain scores over the study period, along with the
trend between these HRQoL scores and patient-reported
pericardial pain and serum marker of inflammation
(CRP). For the A-RP group, pain scores and CRP levels
decreased over the study period (change in pain scores
from Baseline to end of EP was 4.6+1.82 to 0.4+0.91
[ES=—2.89, 95%CI=—3.90 to —1.88]; change in CRP
from Baseline to end of EP was 3.84£5.30 to 0.24+0.36
[ES=—0.94, 95%CI=—1.89 to —0.20]), while HRQoL
scores increased. For the CSD-RP group, pericardial
pain and CRP (low at baseline, as expected as these par-
ticipants entered the trial while not in active recurrence)
remained low over the course of the study even while
tapering and discontinuing CS (change in pain scores
from Baseline to end of EP was 1.4+1.51 to 0.6+1.19
[ES=—0.58; 95%CI=—1.56 to 0.39]; change in CRP
from Baseline to end of EP was 0.19£0.11 to 0.12+0.06
[ES=—-0.78; 95%CI=—1.76 to 0.21]), while HRQoL
scores increase over time.

Please note that participants who completed the EP
and were taking CS at Baseline (all participants in the
CSD-RP [n=38], and 83.3% [n=5/6] of participants in
the A-RP) were able to taper and/or discontinue using
CS by the end of the EP (i.e., the end of the study)
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( Pericarditis impacts \
Activities of daily living
Interruption of regular daily activities |
Ability to do housework | Ability to drive |
Ability to cook | Diet change | Ability to
( shop
Physical
Inability to exercise | Dizziness | Affected
ability to lie down | Increased need to rest
. . Psychological
PerLtrdltls Fear | Feeling depressed | Anxiety | Desire
symptoms for normalcy | Annoyance | Feeling like a
Chest pain burden | Misery
f [ A Tiredness Sleep
Relevant Shortness of breath Disrupted sleep
Target patient disease Fever Social
process*

population

Adult patients
with recurrent
pericarditis

Swelling and
irritation of the
membrane
surrounding
the heart

Heart palpitations
Chest pressure
Cough
Swelling
Abdominal pain
Bone pain

Difference in
breathing

Flutters

Inability to go to social events
Relationships

Affected attendance at family outings or
events | Relationship with significant other
| Relationship with family | Supporting

family

Work/school

Absenteeism | Reduced ability to work |
Need to save up sick days | Stigma from
coworkers

Hobbies and leisure
Reduced travel | Ability to go to church
Mobility

Ability to climb stairs | Ability to write |
Difficulty wearing shoes

Financial
Increased insurance payments

Romantic

K Impact on intimacy

J

Fig. 1 Patient-centric conceptual model for recurrent pericarditis. Proposed by Wilson and Cleary [17], a conceptual model is a heuristic
classification scheme that links a specified disease state or condition to its proximal and increasingly distal health outcomes. This model presents

the concepts reported by adult RP patients during qualitative interviews: RP symptoms (proximal to the disease process of RP) and impacts to daily
life (organized by HRQoL domain, increasingly distal to the disease process). *Khandaker et al. [26]

without recurrence or pericarditis symptomatology
(e.g., patient-reported pericardial pain) or inflamma-

tion (e.g., elevated CRP level).

Discussion
While a substantial negative impact of RP on patients’

HRQoL has traditionally

been assumed,

to our
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Table 3 Demographics and health characteristics of Phase 2 clinical trial sample
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Characteristic

Active recurrence (A-RP)

N=16

Not symptomatic,
Corticosteroid-dependent
(CSD-RP)

N=9

Age (years) (Mean £ SD [range])

Gender (% female [n])

Race (% white [n])

BMI (kg/m?) (Mean + SD [range])

Duration of disease (years) (Mean £ SD [range])
Number of prior recurrences (median, [range])
Baseline NRS Pain Rating 0-10 (Mean £ SD [range])
Baseline CRP values (mg/dL) (Mean = SD [range])
Concomitant medications at baseline

Aspirin (n [%])

NSAID (n [%])

Colchicine (n [%])

CS (n [%])

39.8+£10.52 (26-58)
75.0% (n=12)

81.3% (n=13)
31.99+7.51(234-52.7)
2642.13(0.2-7.9)
2(1-8)

464182 (2-8)
3.845.30(0.09-19.84)

0 (0%)

7 (43.8%)
12 (75.0%)
6 (37.5%)°

48.2+8.56 (36-62)
333% (n=3)

100% (n=9)

2897 +£4.68 (22.5-34.3)
14+£0.97 (0.6-3.4)
3(2-5)

1441.51(0-5)
0.19£0.11(0.05-0.36)

2 (22.2%)
5 (55.6%)
8 (88.9%)
9 (100.0%)°

BMI=body mass index; CRP = c-reactive protein; CS = corticosteroids; EP = extension period; NRS = numeric rating scale; NSAID = nonsteroidal anti-inflammatory

drug; SD =standard deviation

2 4/6 (66.7%) discontinued CS and 1/6 (16.7%) tapered CS by end of EP; 1/6 (16.7%) did not enter EP
b 7/9 (77.8%) discontinued CS and 1/9 (11.1%) tapered CS by end of EP; 1/9 (11.1%) did not enter EP

70

PROMIS GH Score
N w B w
o o o o

=
(=]

B A-RP mCSD-RP m Norm score

Outcomes Measurement Information System Global Physical Health

0 -.' -'.
GPH GMH

Fig.2 Mean PROMIS GPH/MPH at Baseline for A-RP and CSD-RP. This figure presents the mean and standard deviations for the baseline scores of
the PROMIS GH physical (GPH) and mental (GMH) health domains. For both the A-RP (n=16) and CSD-RP (n =9) groups, average scores for these
domains are below the US normative average score of 50. A-RP = active symptomatic recurrent pericarditis; CSD-RP = corticosteroid-dependent
recurrent pericarditis with no active recurrence; GPH=Global Physical Health; GMH = Global Mental Health; PROMIS GH = Patient-Reported

B A-RP mCSD-RP m Norm score

knowledge this is the first analysis using qualitative and
quantitative methods to explore the ways that symptoms
of pericarditis recurrence impact patients’ quality of life.
The results from the baseline timepoint of the Phase
2 clinical trial align with the assumption of patients’
decreased HRQoL, showing that scores on the GMH
and GPH of the PROMIS GH questionnaire were on
average lower than normative scores for both the A-RP
and CSD-RP groups. In addition, the improvement in
HRQoL scores over the course of the study tracks with

improvements in patient-reported pericardial pain and
CRP levels for the A-RP group, and with the tapering and
discontinuing of CS for the CSD-RP group while peri-
cardial pain and CRP remained stable and low while on
rilonacept treatment. For the A-RP group, the magnitude
of change between Baseline and End of EP was large for
the PROMIS GH physical health, pain, and quality of life
items, and the GPH domain (Cohen’s d>0.80). In con-
trast, for the CSD-RP group, the changes between Base-
line and End of EP for the mental health item and the
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Table 4 PROMIS GH item and domain scores over time (mean £ SD), by participant group

PROMIS GH Active recurrence (A-RP) Not symptomatic, Corticosteroid-dependent (CSD-RP)
item/ domain?
Baseline End of TP visit  End of EP visit  ES (95%(CI)® Baseline End of TP visit  End of EP visit  ES (95%CI)°
(n=16) (n=15) (n=15) (n=7) (n=9) (n=8)
GPH 39944894 51354+7.96 51.32+6.56 1.44 (065t0 43304531 45.09+4.06 46.81+£9.27 046 (—0.57 to
2.23) 1.48)
[tem 3: physi- 264096 3.2%+1.01 354083 1.00 (0.25 to 284046 3.1+033 3.04093 027 (—0.75to
cal health 1.75) 1.29)
[tem 7: physi- 334139 44+1.06 41+£1.03 0.65(—0.07t0 34+074 3.34+087 3.8+1.04 044 (—0.59to
cal activities 1.37) 1.46)
[tem 9: fatigue 3.14+0.96 3.7+£049 3.74+082 067 (—0.05t0 3.1+0.69 3.2+044 3441.06 033 (—069to
1.39) 1.35)
[tem 10: pain 4841388 06+£1.18 05+£1.13 -2.69 (—366t0 1.7£1.60 1.0£132 144250 -0.14 (=116 to
—1.72) 0.87)
GMH 445041048 50.13+1133  50.54+11.00 056 (—0.16 to 46.49+7.77 4791+£551 50.66+6.30 0.59 (=044 to
1.28) 1.63)
[tem 2: quality 3.0+£1.03 36+£1.06 4041.00 0.98 (0.24 to 33+1.04 36+£0.73 344074 0.11 (=090 to
of life 1.73) 1.13)
[tem 4: mental  3.3+1.13 374123 36+1.12 027 (—044to0 344074 364073 394083 0.63(—041to
health 0.97) 1.67)
[tem 5: social 314134 374118 36+1.12 040(—031to 3.1+083 334050 364092 0.57 (=047 to
activities and 1.12) 1.60)
relation-
ships
[tem 8: 3.14+141 354136 34+1.12 023(—047to0 344098 334071 4.0+£053 0.78 (—0.27 to
emotional 0.94) 1.83)
problems
Items that are not included in above domains
[tem 1:general  2.9+0.72 354083 364091 0.82(0.12to 294064 314033 314064 031(—0.71to
health 1.59) 1.33)
Item 6: social 3.14+1.09 354125 35+1.13 036(—035to0 294099 314093 354093 063 (—041to
activities and 1.07) 1.67)
roles

Cl=confidence interval; EP = extension period; ES = effect size; GMH = Global Mental Health; GPH = Global Physical Health; PROMIS GH = Patient Reported Outcome

Measurement Information System Global Health; TP = treatment period

2 For Items 1-9, scores range from 1 to 5 with higher scores indicating improvement, and for Item 10, scores range from 0 to 10 with lower scores indicating
improvement. Scoring for Item 10 is adjusted when calculating the GPH. To calculate the GMH and GPH domain scores, raw scores are converted to standardized T

scores, with a normative mean of 50 and standard deviation of 10

b ES is calculated from Baseline and End of EP Visit; Bolded values are large (> 0.80)

GMH domain (Cohen’s d 0.50 to<0.80), while not large
(which was expected, given the absence of acute pericar-
ditis recurrences) were not insubstantial, likely due to the
tapering and discontinuation of corticosteroids. Future
studies should investigator further the impact of CS use
on HRQoL, and how discontinuation of CS for patients
with RP on targeted therapy impacts physical and emo-
tional HRQoL. Taken together, these results show that
RP negatively impacts patients’ quality of life physically
and emotionally, and that improvements in quality of life
may be associated with improvement in disease symp-
tomatology and a decrease in pericardial inflammation,
in particular, while patients receive targeted treatment.
Furthermore, results from qualitative interviews, where
adults with RP spoke about the unpredictable nature of

the condition, supported that pericarditis recurrences
impact patient physical and mental health. Specifically,
using the qualitative data, a conceptual model of RP was
developed, and HRQoL concepts included in the concept
model (e.g., ability to carry out daily activities, impacts on
mood, and limitation on social activities) were mapped
against the ten items of the PROMIS GH v1.2 question-
naire (included in the Phase 2 clinical trial of rilonacept),
which demonstrate that this questionnaire is assessing
concepts that are relevant to adults with RP.

Limitations include the small sample sizes for both the
qualitative interviews and the clinical trial, the single-
active-arm design of the clinical trial, and the relatively
short duration (24 weeks) of the clinical trial compared to
the overall duration of this chronic disease. In addition,
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Active Recurrent Pericarditis Group Over Time
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rating scale; QoL = quality of life; SE=standard error; W =week

Fig. 3 PROMIS GH domain scores, pericardial pain, and c-reactive protein levels over time by participant group. This figure shows the change in

the GPH and GMH domain scores over the study period for the A-RP group and the CSD-RP group, and the trend between these HRQoL scores

and patient-reported pericardial pain and serum marker of inflammation (CRP). For the A-RP group, pain scores and CRP levels decrease over the
study period, while HRQoL scores increase. For the CSD-RP group, pericardial pain and CRP (low at baseline, as expected because these participants
entered the trial while not in active flare) remain low over the course of the study even while tapering and discontinuing CS, while HRQoL scores
increase over time. BL = baseline; CRP = c-reactive protein; D =day; EoEP =end of extension period; EoTP =end of treatment period; NRS =numeric

Corticosteroid-Dependent Recurrent Pericarditis Group Over Time
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while the inclusion criteria for the qualitative interview
study were intended to be similar to those of the clinical
trial, they were less restrictive (i.e., adults interviewed did
not experience as many recurrences as the participants
in the clinical trial). Nevertheless, these results provide
preliminary support for the importance of including a
multidimensional assessment of HRQoL for future clini-
cal research of RP. It is also important to consider that
some HRQoL impacts may be dependent on age and
gender, therefore, given the age range of the participants
who completed the qualitative interviews and the Phase
2 clinical trial, the resulting conceptual model should be
considered representative of adult RP.

Strengths include leveraging qualitative results to sup-
port the importance of the item- and domain-level scores
of the PROMIS GH v1.2 questionnaire to adults with
RP. The representative patient quotes help contextual-
ize how participants may be interpreting each item of
the PROMIS GH questionnaire. In addition, the means
for the PROMIS GH domain scores at baseline in the
rilonacept clinical trial provide evidence of the impact
RP has on patients’ HRQoL, as they are lower compared

to population norm scores. These findings are consistent
with other clinical studies reporting lower PROMIS GH
questionnaire scores and associated impacts in physical,
mental, and social domains in cardiac and vascular popu-
lations [23-25]. The increase in both the GPH and GMH
scores over the course of the study for both the A-RP
and CSD-RP, in conjunction with improvements and/
or stable pericardial pain scores and CRP levels, shows
that HRQoL scores may also be responsive to treatment
as the patient’s condition improves, particularly when
on a treatment that addresses IL-1 driven pericardial
inflammation.

Conclusions

Given the anxiety associated with the unpredictabil-
ity of recurrences and the exercise restrictions that
patients are expected to adhere to following a diag-
nosis of RP, it is important to evaluate both emotional
and physical impacts of the condition. As more clinical
trials move to incorporate patient-centric outcomes to
evaluate treatments not only in terms of resolution of
a physiological indicator of disease but also to ensure
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that patients feel and function better, future clinical tri-
als of adults with RP should include HRQoL PRO ques-
tionnaires. In addition, future studies should explicitly
examine the effect of concomitant medications, includ-
ing CS, and their independent impact on patient
HRQoL.

The results of this pilot study may suggest a signal of a
positive impact of rilonacept on clinical outcome meas-
ures and improvements in patient HRQoL over the study
time period which tracked with improvements in peri-
cardial pain and inflammation. For those participants in
the CSD-RP group, who were weaning off CS while tak-
ing rilonacept, patient-reported pericardial pain and CRP
levels were stable, while HRQoL scores improved over
the course of the study, without recurrences. With the
approval of rilonacept, appropriate patients with RP may
now have a CS-sparing treatment alternative that not
only reduces pain and inflammation but also reduces the
risk of recurrence while improving HRQoL.
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