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BRIEF REPORT

Clinical Manifestations and Treatment in Patients With
Relapsing Polychondritis: A Multicenter Observational
Cohort Study

Roger Yang,' () Rennie L. Rhee,” () Kaitlin A. Quinn,? ) Naomi A. Amudala,? Carol A. McAlear,?
Peter C. Grayson,® () Peter A. Merkel,” Marcela Ferrada,* and Shubhasree Banerjee, () for the Vasculitis
Clinical Research Consortium

Objective. Relapsing polychondritis (RP) is a rare, heterogeneous, multisystem disease lacking
standard treatment guidelines. This study describes clinical manifestations in association with approaches to
treatment.

Methods. Adults with physician-diagnosed RP were recruited into a multicenter observational cohort study.
Clinical manifestations, organ damage, and medication history were recorded at the baseline study visit. Treatments
received for RP at any time point before the initial visit were categorized into three groups: group 1 was treated with glu-
cocorticoids (GCs) or no drugs, group 2 was treated with nonbiologic immunosuppressive (IS) drugs excluding JAK
inhibitors (JAKIis) with or without GCs, and group 3 was treated with JAKis or biologic IS drugs with or without nonbio-
logic IS drugs or GCs.

Results. Included in the study were 195 patients with RP who were predominantly female (167, 86%) and White
(174, 89%), with a mean age of 49 + 13years. All patients had ear, nose, or airway involvement, and 163 (83%) had
musculoskeletal manifestations of RP. All patients had at least three clinical manifestations with median of 11 (range
3-19). GC treatment was given to 186 (95%) patients. Organ damage was seen in 80 (41%) patients. Treatment groups
1, 2, and 3 had 37 (19%), 55 (28%), and 103 (53%) patients, respectively. Patients in group 3 were more likely to have
organ damage, arthritis, and subglottic stenosis.

Conclusion. Patients with RP have a high burden of clinical manifestations with resultant damage. Physicians typ-
ically treat RP with GCs, and the use of other immunosuppressive medications is variable. Absence of a consensus

approach to treatment underscores the need for clinical trials and treatment guidelines for RP.

INTRODUCTION

Relapsing polychondritis (RP) is a rare immune-mediated sys-
temic inflammatory disease affecting the cartilaginous structures
and other tissues throughout the body, particularly the ears, nose,
eyes, joints, and respiratory tract. Less commonly, it causes
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inflammation of the cardiovascular system, vasculitis, nervous sys-
tem, and skin.?

Clinical manifestations of RP are heterogeneous.? Two sets
of published diagnostic criteria, by McAdam et al® and Damiani
et al,* rely heavily on presence of chondritis in different organ sys-
tems or histologic confirmation of chondritis. However, it is now
recognized that RP exists in different clinical forms and many
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patients with RP may not fulfill these diagnostic criteria.> There-
fore, reliance on the fulfillment of these diagnostic criteria for clini-
cal or research purposes may lead to missed diagnoses and
biased study populations. Timely diagnosis in RP is critical to
avoid longstanding inflammation in cartilage leading to organ
damage or life-threatening complications, such as tracheomala-
cia, bronchomalacia, subglottic stenosis, saddle nose deformity,
external ear deformity, and permanent hearing loss.>®

Because of its rarity, poorly understood pathophysiology,
heterogeneous clinical manifestations, and lack of diagnostic
tests, no randomized clinical trials have been conducted in
patients with RP, and treatment is based on case reports, case
series, and expert opinion.”™® Many patients become dependent
on moderate to high doses of glucocorticoids (GCs) leading to
multiple treatment-related complications.®'%'" This study aimed
to describe the clinical manifestations, current treatments, and
potential associations between clinical manifestations and the
use of immunomodulatory medications in a large multicenter pro-
spective cohort of patients with RP.

PATIENTS AND METHODS

Study population. This study included patients at least
18 years old with physician-diagnosed RP enrolled in a multicen-
ter prospective observational cohort, the Vasculitis Clinical
Research Consortium Longitudinal Study of Relapsing Polychon-
dritis conducted at the University of Pennsylvania and the NIH.
Patients at the two centers were recruited from January 2017 to
2023. A diagnosis of RP was confirmed by at least one of the
investigators through detailed clinical evaluation, including com-
prehensive laboratory, radiographic, and other investigations.
Every patient in the study was proteinase 3 (PR3) and myeloper-
oxidase (MPO) negative. All patients provided written informed
consent, and the study protocol was approved by the University
of Pennsylvania Institutional Review Board and the NIH Office of
Human Subjects Research Protections.

Data collection. All patients had an initial consultation at
one of the two referred centers with a detailed standardized clini-
cal assessment performed by the investigative study team (base-
line visit). The patients’ data were compiled in a secure online
electronic database.

Standardized case report forms were used to record data at
all study visits, including demographic information, detailed clinical
aspects of RP ever experienced, and objective findings of organ
involvement. Also recorded was a history of immunosuppressive
(IS) treatments ever received for RP, including GCs, nonbiologic IS
drugs (eg, azathioprine, hydroxychloroquine, leflunomide, metho-
trexate, mycophenolate mofetil); biologic IS drugs (eg, adalimumab,
etanercept, certolizumab, golimumab, infliximab, rituximalb, secuki-
numab, tocilizumab, ustekinumaby); and JAK inhibitors (JAKIs, eg,
tofacitinib). These medications were prescribed by the treating

clinicians independent of the study investigators. All patients at the
NIH location and all patients with respiratory manifestations at the
University of Pennsylvania location underwent a dynamic chest
computed tomography (CT) scan.

Definitions of clinical manifestations. The following
are examples of clinical manifestations of RP:

¢ Constitutional manifestations: fever, fatigue, or weight loss.

e Musculoskeletal manifestations: arthralgias, arthritis,
morning stiffness, or costochondritis.

e FEar chondritis: pain, tenderness, erythema, and/or swell-
ing of the external ear or ear canal, confirmed by a clinician
and attributed to RP.

e External ear damage: clinician-observed deformity of the
external ear cartilage (Figure 1).

e Nasal chondritis: pain, tenderness, erythema, and/or
swelling of the nose.

e Nasal damage: clinician-observed saddle nose deformity
(Figure 1).

e Respiratory symptoms: hoarseness, cough, dyspnea,
wheezing, or stridor.

e Airway chondritis: direct observation or imaging demon-
strating tracheal or bronchial thickening or calcification.

e Upper airway damage: subglottic stenosis visualized
using laryngoscopy.

e | ower airway damage: evidence of tracheomalacia or
bronchomalacia, on dynamic chest CT or bronchoscopy
(Figure 1).

e QOcular inflammation: ophthalmologist- or optometrist-
documented scleritis, episcleritis, iritis, or uveitis.

e Hearing loss: documented hearing loss by audiometry.

e Skin involvement: clinician-observed skin lesions attrib-
uted to RP.

Group treatment definitions. The history of immuno-
suppressive treatment was categorized as follows:

e Group 1: GC monotherapy.

e Group 2: nonbiologic IS drugs excluding JAK inhibitors
(JAKI) with or without GCs.

e Group 3: JAKI or biologic drug treatment with or without
nonbiologic IS drugs or GCs.

Statistical analysis. Mean values with SDs were reported.
Chi-square test was used to compare organ damage in three
treatment groups. Logistic regression and multivariable regres-
sion models were used to evaluate correlations between demo-
graphics, and clinical features, disease damage manifestations
versus the three treatment groups. All analyses were performed
using JMP (version 14). P < 0.05 defined statistical significance.



CLINICAL FEATURES AND TREATMENT OF RELAPSING POLYCHONDRITIS

3of6

Figure 1. Clinical manifestations of relapsing polychondritis. (A) auricular chondritis, (B) auricular deformity, (C) nasal chondritis, (D) saddle nose
deformity, (E) tracheal stenosis, (F) tracheal thickening; (G) tracheal and bronchial wall calcification. The red arrows show (F) areas of tracheal thick-

ening and (G) tracheal and bronchial wall calcifications.

RESULTS

Patient characteristics. The study included 195 patients
with RP. The mean age at the time of evaluation was 49 +
13 years, with 167 (86%) women and 174 (89%) of White race.
The mean age at diagnosis was 43 + 13 years, and the mean dis-
ease duration was 5 (interquartile range [IQR] 3-8) years.

Clinical manifestations of RP. All patients had at least
three clinical manifestations of RP ever experienced, with a
median of 11 manifestations per patient (3-19; Table 1). All
patients had ear, nose, or airway involvement. External ear pain
was noted in 184 (94%) patients; redness and swelling of the
external ear were found in 174 (89%) and 145 (74%) patients
respectively. Symptoms of nasal chondritis were reported in
148 (76%) patients. The majority of patients (n = 163, 83%) had
musculoskeletal manifestations. Fatigue was the most common
constitutional symptom (n = 155, 79%). Manifestations of pulmo-
nary and airway disease were common, including hoarseness (n =
128, 63%), dyspnea (n = 120, 61%), and cough (n = 107, 55%).
Sixty-six (34%) patients had ophthalmological manifestations,
and 43 (22%) had cutaneous manifestations. Cardiovascular
and neurologic manifestations were rare.

Organ damage from RP. Many patients had organ dam-
age (n = 80, 41%), including sensorineural hearing loss (n =
50, 25%), auricular deformity (n = 23, 12%), saddle nose defor-
mity (n = 23, 12%), and subglottic stenosis (n = 18, 9%). Among
patients who underwent dynamic chest CT testing (n = 162), tra-
cheomalacia and bronchomalacia were found in 50 (31%) and
32 (20%) patients, respectively.

Treatments and treatment groups. Group
1 (no treatment or treatment only with GC) included 37 (19%)
patients; most patients received another treatment in addition to
GCs (158, 81%). Group 2 (treatment with nonbiologic IS drugs,
excluding JAKis with or without GCs) included 55 (28%) patients.
Group 3 (treatment with JAKis or biologic IS drugs with or without
nonbiologic IS drugs or GCs) included 103 (53%) patients. The
majority of patients (n = 158, 81%) received immunomodulatory
treatment other than GCs. The median number of immunomodu-
latory drugs used per patient was 2 (range 1-9). Most patients
(n = 186, 95%) received GCs. The most common nonbiologic
therapy used was methotrexate (n = 126, 65%). Tumor necrosis
factor inhibitors (TNFis) were the most commonly-used biologic
agents (n = 57, 29%), with adalimumab (n = 35, 18%) and inflixi-
mab (n = 28, 14%) as the most frequently used TNFi drugs.
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Table 1. Demographics and clinical characteristics of patients with
RP the study cohort

Number of patients,

Characteristics n (%)
Demographics

Total number of patients 195
Age, median (IQR), y 48 (41-58)
Female sex 167 (85.6)
Race®

White 174(89.2)

Asian 9(4.6)

African American 10(5.2)
Age at diagnosis, median (IQR), y 43 (34-52)

Disease duration, median (IQR), y 5(3-8)
Clinical characteristics
Constitutional manifestations

Fatigue 155 (79.5)
Weight loss 33(16.9)
Fever 34 (17.4)
Musculoskeletal 163 (83.5)
Arthralgia 131 (67.2)
Costochondritis 142 (72.8)
Morning stiffness 94 (48.2)
Arthritis 115 (58.9)
Skin involvement 43 (22.1)
Mucosal disease
Oral ulcer 49 (251
Genital ulcer 23(11.8)

Ear, throat, nose
External ear pain 184 (94.4)
External ear redness 174 (89.2)
External ear swelling 145 (74.4)
Nose pain or nasal chondritis 148 (75.9)

Anterior neck tenderness 92 (47.2)
Tinnitus 103 (52.8)
Vertigo 88 (45.1)
Ophthalmological 66 (33.8)
Episcleritis 34 (17.4)
Uveitis 18(9.2)
Scleritis 29 (14.9)
Pulmonary
Cough 107 (54.9)
Hoarseness 123 (63.1)
Dyspnea 120(61.5)
Wheezing 52 (26.7)
Stridor 28 (14.4)
Tracheal thickening” 25 (15.4)
Cardiovascular manifestations
Valvulopathy 7 (3.6)
Pericarditis 8(4.1)
Aortitis or thoracic aortic aneurysm 6(3.1)
Raynaud phenomenon 43 (22.1)
Neurologic manifestations 3(1.5)
Damage
Tracheomalacia® 50 (30.9)
Bronchomalacia® 32(19.8)
Subglottic stenosis 18(9.2)
Hearing loss 50 (25.6)
Permanent auricular deformity 23(11.8)
Nasal bridge collapse or septal 23(11.8)

perforation

Abbreviations: CT, computed tomography; IQR, interquartile range.
@Race was unknown or not reported in two patients.
PReported in patients who underwent dynamic CT chest scan.

Fifteen (7%) patients received treatment with IL-6 inhibitor. Other
biologics used in this cohort were rituximab (n = 7), ustekinumab
(n = 8), and secukinumab (n = 2). Tofacitinib treatment was used
by eight (4%) patients. The frequency of use of individual IS
agents is shown in Figure 2.

Association between treatment groups and clinical
manifestations. Organ damage was more likely associated
with treatment group 3 (62%) compared with 22% in group
2 and 15% in group 1 (P = 0.02). Patients in treatment
group 3 were more likely to have arthritis (odds ratio [OR] 2.4;
95% confidence interval [CI] 1.2-4.6, P < 0.01) and subglottic ste-
nosis (OR 6.4, 95% Cl 1.3-30, P =0.01). Patients in Group 1 were
less likely to have nose pain (OR 0.36, 95% Cl 0.16-0.79,
P <0.01).

DISCUSSION

This study in a large cohort with RP revealed that patients
have heterogeneous clinical manifestations, with ear, nose, and
throat and musculoskeletal manifestations representing the most
common clinical features. Most patients also exhibited other
aspects of this multiorgan system disease, and many patients
had organ damage. GCs were almost universally used, and most
patients were treated with additional nonbiologic and/or biologic
immunomodulatory treatments. Clinical manifestations such as
inflaclnmatory arthritis, subglottic stenosis, and nose pain were
associated with the use of immunomodulatory medications other
than GCs. Overall, use of biologics was more likely among
patients with organ damage.

This study expands the understanding of the range of mani-
festations of disease in patients with RP. In Supplementary
Table 1, the current data are compared with previous cohorts of
RP.2:26.12-16 Thg prevalence of many manifestations was variable
among the different studies. Several clinical symptoms such as
tinnitus, fatigue, unintentional weight loss, arthralgia, morning stiff-
ness, cough, hoarseness, wheezing, stridor, and Raynaud phe-
nomenon described in the present study were not reported in
the majority of prior publications. Organ damage was quite preva-
lent in the current cohort, consistent with other studies. Some dif-
ferences in clinical data among the various studies may be related
to differences in study designs and methods of evaluation. The
current study’s use of prospective design using standardized
data collection forms likely partly explains why a wider range of
clinical manifestations was observed compared with prior studies.

Most patients (95%) in the current study were prescribed
GCs, similar to other studies.>®'2 The majority of patients in the
present study were on immunomodulatory medications besides
GCs, and more than half were treated with biologic drugs or
JAKis. TNFis and tocilizumab were the most commonly-used bio-
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Figure 2. Different immunomodulatory medications used in patients with relapsing polychondritis in the study cohort. JAKI, JAK inhibitor; TNF,

tumor necrosis factor.

logic drugs in this study, whereas use of other biologics was
rare.?’~91% Few patients in this cohort were treated with tofaciti-
nib."”"® Similar to the current findings, previous studies demon-
strated use of numerous biologic agents with variable
outcomes.®® These case reports and case series reinforce the
lack of knowledge regarding the indications, efficacy, and safety
of specific therapies for RP. The present cohort demonstrated
use of biologics and/or JAKis was more frequent in patients with
organ damage in general, particularly among patients with arthritis
and subglottic stenosis. This finding is similar to prior reports in
which use of biologics or JAKis was more common in patients
with severe or refractory disease and airway manifestations.'®~'®

This study has several strengths, including the large size of
the cohort and prospective, standardized data collection. Most
patients underwent advanced testing for evaluation of airway dis-
ease. Systematic prospective data collection enabled extraction
of comprehensive clinical manifestations which may be useful to
understand the varied presentations of each organ system
involvement in RP and eventually help develop organ-specific dis-
ease definitions.

Limitations of this study to consider include a lack of data on
the dose and duration of different immunomodulatory medica-
tions used in this cohort and the clinical manifestations present
at the time of specific treatment decisions. Because the treat-
ment decision was made by the clinicians independent of the
study investigators, the rationale for selecting specific

immunosuppressive medications was not available. The choice
of therapy could have been influenced by drug availability and
other factors, such as insurance approval. Since both centers
were academic referral institutes, there could be a selection bias
and some of the findings may not be generalizable. For example,
the current cohort has a high predominance of women, which is
atypical in this disease. Women are more likely to participate in
support groups and foundations that were the referral sources
for many patients, and women also have a higher likelihood of
seeking advanced medical care.'® This is a cross-sectional
study and does not report follow-up or outcome data. There
are plans to analyze the clinical data and outcomes when a lon-
ger follow-up of the cohort occurs.

In conclusion, this large multicenter prospective cohort of
patients with RP describes the diverse clinical manifestations,
high prevalence of organ damage, near universal use of GCs,
and varied use of immunosuppressant drugs in this complex dis-
ease. Patients with advanced airway disease, such as subglottic
stenosis, other organ damage, and arthritis were more likely to
be treated with biologics and/or JAKis, suggesting deficiency in
the understanding and management of early disease, potentially
increasing the risk of disease progression and organ damage.
Standardized assessment of disease activity is warranted for
patients with RP for early detection and timely initiation of treat-
ment. These findings also highlight the absence of a consensus
approach to treatment for patients with RP and underscore the
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need for clinical trials and treatment guidelines in this disease to
help reduce the enormous burden of disease for patients.
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