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Abstract

Objective—To assess patient-reported symptoms and burden of disease in relapsing 

polychondritis (RP).

Methods—Patients with RP completed a disease-specific online survey to identify symptoms 

attributed to illness. Patients were divided into subgroups based upon presence or absence of ear/

nose, airway, or joint involvement. Pathway to diagnosis, treatment, and disease-related 

complications were assessed within each subgroup.

Results—Data from 304 respondents were included in this analysis. Prior to diagnosis, most 

patients with RP went to the emergency room (54%), saw > 3 physicians (54%), and had 

symptoms for >5 years (64%). A concomitant diagnosis of fibromyalgia and absence of ear/nose 

or joint involvement was associated with diagnostic delay >1 year. Common diagnoses prior to RP 

diagnosis included asthma in patients with airway involvement (35% vs 22%, p=0.03) and ear 

infection in patients with ear/nose involvement (51% vs 6%, p<0.01). Patients with joint 

involvement were more likely to receive a glucocorticoid-sparing agent (85% vs 13%, p<0.01). 

Most patients reported a major complication including disability (25%), tracheomalacia (16%) or 

hearing loss (34%). Patients with airway involvement reported more tracheomalacia (20% vs 4%, 

p<0.01). Disability (24% vs 7%, p<0.01) and hearing loss (39% vs 11%, p<0.01) were prevalent in 

the joint involvement subgroup.

Conclusion—Patient-reported data in RP highlight a significant burden of disease. Patterns of 

organ involvement may lead to diagnostic delay and influence treatment decisions, ultimately 
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impacting the development of disease-related complications. Timely diagnosis, standardization of 

treatment approaches, and prevention of disease-related complications are major unmet needs in 

RP.
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Relapsing polychondritis (RP) is a systemic and in some cases, fatal condition initially 

described by Jacksch-Waternhorst in 1923(1). RP is defined by inflammation of 

cartilaginous structures and the disease course and clinical manifestations are highly 

variable. End organ complications due to inflammation of cartilage and proteoglycan rich 

structures are diverse and include deformity of the ears(2), nose(3) and chest(4), subglottic 

stenosis (5), obstructive lung disease, tracheomalacia(6), bronchomalacia(7), recurrent 

pneumonia(8), mitral and aortic regurgitation(9, 10), large and medium vessel 

aneurysms(11), blindness(12), deafness(13), renal insufficiency(14), chronic pain, and 

sudden death(15–17). The protean aspects of RP pose diagnostic challenges. Participants can 

have transient and isolated involvement of cartilaginous structures including the ear, nose, 

larynx, and tracheobronchial tree. Complications may vary depending on the disease pattern 

and severity of organ involvement.

Delay in diagnosis ranges from 2.9–14 years (18, 19). The reasons for diagnostic delay have 

not been well characterized but are likely due in part to the clinical heterogeneity of the 

disease, lack of markers for early signs of the disease, lack of a diagnostic biomarker, over-

reliance on physician-based observation of tissue damage to establish the diagnosis, and the 

relapsing nature of the illness. Overlap with other conditions and misattribution of signs and 

symptoms may also contribute to delay in diagnosis and adversely affect outcomes.

In many chronic rheumatologic conditions, patient-perceived burden of illness can differ 

substantially from physician-based perception of disease. Large epidemiologic studies of RP 

are non-existent due to the rare nature of the illness and similarly no study has focused upon 

the patient-reported experience in RP. As a result, information is lacking regarding patient-

perceived symptoms of illness, the impact of RP on quality of life, or the potential for 

environmental triggers to cause disease flares. The objective of this study was to evaluate 

patient-reported perception of disease-related symptoms, complications, patterns of organ 

involvement, and treatment in RP.

PATIENT AND METHODS

Study Population

Patients were recruited through the Relapsing Polychondritis Awareness and Support 

Foundation (RPASF) to participate in an online survey. RPASF advertised the survey to 

participants with self-identified RP via emails to subjects who had previously agreed to 

answer questionnaires, by a direct link to the survey on their website 

(www.polychondritis.org), and by promotion on other related support group websites. This 

anonymous survey was considered exempt from IRB review by the National Institutes of 
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Health (NIH) Office of Human Subjects Research Protections (OHSRP). The survey was 

open to the public on February 1, 2016 and closed on August 7, 2016. Adult and juvenile 

patients with RP were invited to complete the survey; however, for this study, only responses 

from adult participants ≥ 18 years were considered for analysis.

Survey Elements

Patients were asked to detail symptoms attributed to RP prior to diagnosis and throughout 

the course of disease. A list of potential symptoms was generated based upon literature 

review of clinical features associated with RP, including symptoms represented in the 

various published diagnostic criteria (16, 20–22). Patients were asked about the length of 

time between symptom onset and time of diagnosis, alternative diagnoses, and the number 

and type of physicians seen in order to establish the diagnosis. Major complications related 

to RP were queried, including disability, tracheomalacia, and hearing loss. Patients were 

asked about current and prior therapies including maximum doses of daily prednisone 

required to control disease activity. Information about flares of disease activity and potential 

specific triggers of disease relapse were assessed. A copy of the complete survey can be 

found in the Supplementary Table.

Categories of Organ Involvement

Patients were divided into overlapping subgroups based upon presence of ear/nose, airway, 

or joint involvement. Ear/nose involvement was defined as presence of symptoms related to 

ear or sinonasal disease (ear pain, nasal pain, nasal redness). Airway involvement was 

defined as presence of shortness of breath, pain with breathing, or voice changes. Joint 

involvement was defined as swelling or pain affecting at least one peripheral joint.

Statistical analysis

Categorical variables were compared using Fisher’s exact test. SAS v9.4 (SAS Institute, Inc, 

Cary, NC) was used for general analyses, and ClustVis (biit.cs.ut.ee) was used to identify 

potentially novel subgroups of participants with RP. Briefly, principal component (PC) 

analysis of patient-reported symptoms of disease was performed. Potential clusters were 

visualized by plotting the first two PCs on a scatterplot. Putative associations of PC analysis 

results and clinical features of RP were explored based upon patterns of organ involvement 

and cumulative number of reported symptoms across different organ systems. Multivariable 

logistic regression was used to identify variables associated with diagnostic delay >1 year, 

including gender, age, race, concomitant medical conditions, and patterns of organ system 

involvement. Data are reported as frequencies and percentages, means and standard 

deviations (SD), or odds ratios (OR) and 95% Confidence Intervals (CI). A two-sided p-

value less than 0.05 was considered statistically significant.

RESULTS

Patient characteristics

Survery respondent characteristics are detailed in Table 1. 320 patients completed the survey. 

Results from 16 patients were excluded from further analysis because the age of the 

respondent was <18 years or not reported. Thus, 304 surveys were included in the analysis. 
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The majority of patients were female (87%), Caucasian (88%), and born in the USA (71%). 

The mean age of respondents was 48.6 (SD 11.2 years). The mean age at diagnosis was 43.2 

years (SD 12.2). Ninety-four percent of patients reported ear/nose involvement, 74% 

reported airway involvement, and 82% reported joint involvement (Table 1).

Initial and overall symptoms

The most common initial symptom prior to diagnosis was ear pain (86%). Other common 

initial symptoms prior to diagnosis included voice changes (43%), ocular inflammation 

(40%), shortness of breath (38%), costochondritis (34%), and dizziness (27%). Some 

patients reported constitutional symptoms, including fatigue (6%) and flu-like symptoms 

and fever (2.6%), as initial symptoms. Although ear involvement is a hallmark feature of RP, 

30 out of 304 participants (10%) denied a history of ear pain. Common symptoms prior to 

diagnosis and cumulative are displayed in Figure 1.

Characteristics of study participants relative to published literature

Based on patient-reported symptoms, all but 16 patients (5%) fulfilled either McAdam’s or 

Damiani’s criteria. Prevalence of specific disease-related features are detailed in Table 2 in 

relationship to similar data from other published cohorts in RP. The prevalence of several 

symptoms, such as Raynaud’s syndrome, are detailed for the first time in RP in this cohort. 

Raynaud’s phenomenon was more prevalent in patients with airway involvement (24.4% vs 

11.4%, p=0.01) and in patients with joint involvement (24.8% vs 3.7%, p<0.01)

Subsets of participants with RP based on reported symptoms

Cluster analysis was performed using patient-reported data on presence or absence of the 

following 7 symptoms: ear pain, nose pain, shortness of breath, voice changes, hearing loss 

or dizziness, costochondritis, and joint pain. The first two PCs explained 23.3% and 6.6% of 

variability in the dataset. Increasing number of symptoms was the strongest source of 

variability within the first and second PCs, suggesting that patients with RP can have 

localized or systemic forms of the disease (Figure 2a). Single organ involvement was 

reported in 18 out of 304 patients (6%) with isolated ear involvement reported by 16 patients 

and isolated airway involvement reported by 2 patients. Subsets of patients could be 

visualized within the scatterplots based upon presence of joint pain (Figure 2b) or presence 

of airway involvement (Figure 2c). Presence of ear/nose involvement was not useful to 

identify subsets of patients as the majority of patients (94%) reported these symptoms 

(Figure 2d).

Triggers of disease activity

A number of items were reported as potential triggers of disease activity in RP. A majority 

of patients (52%) reported worsening of symptoms in relationship to vigorous physical 

activity. Lack of sleep (45%), upper respiratory infections (40%), change in weather (33%), 

and airplane travel (12%) were identified as potential triggers of disease activity. Many 

patients reported worsening of symptoms in relationship to specific dietary factors (37%), 

including intake of food containing high sugar content (12%), gluten (10%), or consumption 

of alcohol (8%). Little information is known about pregnancy outcomes or hormonal 
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influence on disease activity in RP. A substantial number of patients (96% of 77 who 

answered the question) reported disease flare associated with menses, and 20% of 203 

respondents who answered the question reported a disease flare during pregnancy.

Establishment of diagnosis

Prior to diagnosis, the majority of patients were evaluated by >3 physicians (55%), reported 

symptoms for >5 years (64%), and 54% went to the emergency room for RP-related 

symptoms. The main reasons prompting ER visits included ear pain (28%), chest pain/

costochondritis (27%), shortness of breath (26%), and pain during respiration (13%). 

Patients with airway involvement were more likely to go to the ER and to see >3 physicians 

prior to diagnosis (57% vs 43%, p=0.03; 60% vs 40%, p<0.01). The majority of patients 

were diagnosed by a rheumatologist (55%); however, other specialties that established the 

diagnosis included otolaryngology (20%), primary care (7%), dermatology (4%), emergency 

physicians (3%), and pulmonology (2%).

Symptoms of relapsing polychondritis may be attributable to other conditions. Prior to 

diagnosis, the most common alternative diagnoses were ear infections (48%), sinusitis 

(39%), asthma (31%), and fibromyalgia (24%). A diagnosis of asthma was more frequently 

reported in patients with airway involvement (p=0.03) (Table 3). Patients with ear/nose 

involvement were more likely to have a previous diagnosis of ear infection (p<0.01). 

Patients with airway or joint involvement, but not ear/nose involvement, were more likely to 

report a diagnosis of fibromyalgia (p<0.01). Only 18% of patients underwent biopsy of 

cartilaginous tissue to support the diagnosis. Several autoimmune diseases have been 

associated with RP, and the majority of study participants (56%) endorsed presence of 

another concurrent autoimmune disorder, including rheumatoid arthritis (13%), vasculitis 

(10%), thyroiditis (10%), and Sjögren’s syndrome (5%).

Conditions associated with diagnostic delay

Multivariable logistic regression analysis was used to identify several clinical features 

associated with a diagnostic delay >1 year from the time of symptom onset. In multivariable 

modeling, absence of ear/nose involvement was most strongly associated with diagnostic 

delay (Table 4). Patients with RP who did not report ear/nasal involvement had 5.6 times 

increased odds for diagnostic delay of >1 year compared to patients with RP who reported 

earl/nose involvement as a feature of disease (95% CI: 1.4 - 22.4; p=0.01). A concomitant 

diagnosis of fibromyalgia (OR=5.3, 95% CI: 1.8–15.3; p<0.01) and lack of joint 

involvement (OR=2.3, 95% CI: 1.2–4.6; p=0.02) were also significantly associated with 

increased odds for diagnostic delay in a multivariable regression model.

Treatment differences and disease-related complications in RP subgroups

Patients reported that glucocorticoids were the most commonly used treatment for RP. The 

majority of patients (81%) reported use of prednisone at some point during the disease. 

Among patients treated with glucocorticoids, 54% reported that high doses of prednisone 

(60->100mg per day) were required to control symptoms of disease activity. Other 

frequently used treatments included methotrexate (30%) and azathioprine (14%). Forty-

seven (15%) patients reported use of a biologic agent, and the most common class of 
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biologic agent reported was TNF-inhibitors (94%). Other reported biologic therapies 

included tocilizumab (8%, n=4), rituximab (8%, n=4), and anakinra (4%, n=2). 

Cyclophosphamide was reportedly used in 3 patients.

RP-related complications and treatment approaches in patients with RP grouped based upon 

ear/nose, airway, or joint involvement are presented in Table 3. Patients with airway 

involvement reported use of a daily dose of prednisone >60mg to control flares (p<0.01). 

Patients with joint involvement were more likely to be treated with a DMARD or a biologic 

(p<0.01). There was no significant difference of use of a glucocorticoid-sparing agent in 

patients with or without ear/nose or airway involvement (Table 3). The majority of patients 

with RP (60%) reported at least one major complication of disease. Prevalence of specific 

complications of RP included disability (21%), tracheomalacia (15%), and hearing loss 

(34%). Underlying reasons for disability included extreme fatigue and difficulty 

concentrating (38%), treatment refractory disease (27%), and difficulty breathing (17%). 

Tracheomalacia was more frequently reported by patients with airway involvement (p<0.01). 

Patients with joint involvement were more likely to report disability (p<0.01), to be older 

than 40 years at the time of diagnosis (p=0.03) and have hearing loss (p<0.01). Although not 

statistically significant patients with airway involvement may be more likely to have 

disability (p= 0.05). (Table 3).

DISCUSSION

This international online study provides unique information about RP from the patient’s 

perspective. The survey findings demonstrate that RP is a multisystem disease that may 

significantly impact quality of life and result in disability in a substantial number of patients, 

especially patients with airway involvement. Diagnostic delay is common, and other 

diagnoses are frequently entertained prior to establishing a diagnosis of RP. Glucocorticoids 

are most commonly used to treat RP, often at very high doses during disease flares. 

Although use of glucocorticoid-sparing agents was frequently reported in this cohort, 

specific therapeutic approaches varied considerably.

Identification of subgroups of patients with RP based upon patterns of disease involvement 

has clinical benefit. A recent retrospective study of 142 patients with RP used cluster 

analysis to identify 3 subgroups of patients with RP, including those with tracheobronchial 

involvement, associated myelodysplastic syndrome, or absence of airway or hematologic 

disease. Compared to the remainder of the cohort, patients with tracheobronchial 

involvement were younger, had a lower prevalence of auricular chondritis, were more likely 

to receive immunosuppressive or biologic agents, were more frequently admitted to an 

intensive care unit, and were more susceptible to infections (21). In the current study, 

patients with airway involvement were also more likely to endure major disease-related 

complications, including tracheomalacia, and may be more likely to have disability. These 

data, taken together, suggest that patterns of organ involvement contribute to clinical 

outcomes in RP.

Findings from this study demonstrate a need for classification criteria in RP and should 

inform their development. Currently, there are no validated classification criteria for RP. 
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Given the clinical heterogeneity of the disease, accurate case definition for recruitment into 

clinical trials is a major unmet need in RP. The survey findings detail a diversity both of 

symptoms and patterns of organ involvement with auricular symptoms being the most 

prevalent feature of RP at the time of diagnosis and over the course of disease. While most 

patients with RP report symptoms of auricular chondritis, 10% of patients in this cohort did 

not report a history of ear pain. Moreover, some patients with RP (6%) may not endorse 

symptoms of ear or nose involvement at any point in the disease. These individuals may be 

diagnosed on the basis of airway, ocular, and musculoskeletal involvement. In this study, 

cluster analysis of patient-reported symptoms revealed that the number of symptoms 

reported by a patient was the greatest source of variability among survey respondents. Some 

patients reported symptoms of auricular chrondritis as the only feature of disease, and others 

reported involvement of multiple organ systems. These results highlight the existence of 

both limited and systemic forms of RP. Future classification criteria should represent the 

clinical spectrum of RP, including airway-predominant and localized forms of the disease.

The study results demonstrate that establishing a diagnosis of RP is challenging, and long 

periods of diagnostic delay are common. Patients with RP report multiple visits to different 

physicians and to the emergency department prior to establishment of the diagnosis. 

Although rheumatologists most commonly assigned the diagnosis of RP, physicians from a 

spectrum of subspecialties may be the first to encounter such patients, highlighting a need 

for disease awareness across a range of health care providers. The survey findings also 

suggest a potential reliance on ear/nose involvement to make a diagnosis of RP. Absence of 

ear/nose involvement was significantly associated with diagnostic delay and complications 

including tracheomalacia. Further, patients with airway and joint involvement more 

commonly reported a previous diagnosis of fibromyalgia compared to patients with ear/nose 

involvement, and a concomitant diagnosis of fibromyalgia was also an independent factor 

associated with diagnostic delay. Whether a diagnosis of fibromyalgia represents a 

misattribution of signs and symptoms of RP or reflects a disease-associated comorbidity 

remains unclear.

The survey also highlights considerable variability in therapeutic approaches to RP. Despite 

therapeutic advancements in a number of rheumatologic diseases, patients with RP report 

substantial glucocorticoid requirements at high doses during times of disease activity. The 

need for high doses of glucocorticoids to control flares have been reported by others (23, 

24). While the majority of patients in this study report use of glucorticoid-sparing therapies, 

multiple different medications were detailed, highlighting a need for clinical trials and 

subsequent treatment guidelines in RP. The current analysis shows that patients with joint 

involvement are more likely to be treated with a glucocorticoid-sparing agent. In contrast, 

airway involvement in RP was not associated with significantly greater use of DMARDs or 

biologic therapies despite the fact that patients with airway involvement are likely to have 

major complications from the disease.

This study demonstrates that most patients with RP report major disease-related 

complications, emphasizing a need for improved disease surveillance and early treatment 

strategies to minimize morbidity in RP. Lack of recognition of symptoms of airway 

involvement, such as voice changes or shortness of breath, or misattribution of these 

Ferrada et al. Page 7

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



symptoms as features of asthma, may contribute to diagnostic delay in RP and to the 

development of permanent airway damage.

This study has some potential limitations. The process of advertising and conducting a study 

online is subject to selection bias, including predominantly female participation. This report 

may not be generalizable to all patients with RP. However, this type of study design enables 

recruitment of a larger number of participants with RP and allows for the opportunity to 

collect information for purposes of thorough disease characterization. Second, the 

psychometric properties of the survey were not validated. Rather, the survey was designed to 

be specifically applicable to patients with RP based upon literature review. Third, study 

patients self-reported the diagnosis and these medical attributions were not confirmed 

through independent medical record audit. However, the frequency of specific clinical 

features of disease were consistent with published reports of physician-observed cohorts of 

RP, 95% of the study participants met either the McAdams or Damiani’s diagnostic criteria 

for RP based upon reported symptoms, and the majority of patients enrolled in this study 

endorsed the use of DMARDs or biologic therapy improving confidence in the accuracy of 

self-reported diagnosis. Finally, inherent in the nature of the study design is the possibility of 

recall bias. Specifically, the tendency for survey respondents to inflate the significance of 

pre-conceived risk factors or associations, including identification of potential triggers of 

disease activity, may result in ascertainment bias.

The study has several important strengths. Use of an anonymous web-based strategy enabled 

recruitment of a large and geographically diverse population of patients with RP. 

Additionally, this report is the first of its kind to inquire about a broad range of disease 

symptoms, triggers of disease activity, and disease-related complications from the patient’s 

perspective in RP.

In conclusion, this study represents the largest patient-based study in RP. These survey 

findings highlight several major unmet needs in RP, namely a need for improved diagnostic 

strategies, standardized treatment approaches, classification criteria, and awareness of the 

complete clinical spectrum of disease by a wide range of physician subspecialties. 

Furthermore, the findings demonstrate substantial disease-related complications that affect 

most patients with RP, particularly patients with airway involvement. Taken as a whole, 

these data provide strong evidence for the need for continued research efforts in RP to 

improve clinical outcomes in this potentially devastating disease.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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SIGNIFICANCE AND INNOVATIONS

• This study is the first of its kind to assess relapsing polychondritis from the 

patient’s perspective in an international cohort and identifies major unmet 

needs in relapsing polychondirits including need for improved diagnostic 

strategies, standardized treatment approaches to minimize disease-related 

complications, development of classification criteria, and physician awareness 

of the complete clinical spectrum of disease.

• The majority of patients with relapsing polychondritis report diagnostic delay 

of >5 years from symptom onset, and a concomitant diagnosis of 

fibromyalgia or lack of ear, nose, or joint involvement is associated with 

diagnostic delay.

• The majority of patients with relapsing polychondritis report development of 

serious disease-related complications including disability.
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Figure 1. 
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Figure 2. 
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Table 1

Characteristics of Survey Respondents Grouped by Organ System Involvement

All Patients Ear/nose Involvement Airway Involvement Joint Involvement

n=304 n=287 n=225 n=250

Age mean (SD) 48 (11.2) 49 (11) 47.9 (13) 47.4 (12.9)

Age at diagnosis mean (SD) 42 (12.2) 43.6 (11.9) 43.9 (12.2) 43.2 (12.1)

Gender n (%) n (%) n (%) n (%)

 Female 263 (87) 253 (88) 197 (87) 230 (92)

Race n (%) n (%) n (%) n (%)

 White 268 (88) 255 (89) 203 (90) 222 (89)

 Hispanic 15 (5) 13 (4) 8 (3) 10 (4)

 Other 13 (4) 11 (4) 6 (2) 7 (3)

 More than one 8 (3) 8 (3) 8 (3) 11 (4)

Country of origin n (%) n (%) n (%) n (%)

 United States 222 (73) 205 (71) 173 (77) 186 (74)

 Canada 13 (4) 11 (4) 8 (4) 10 (4)

 Latin America 4 (1) 4 (1) 2 (1) 2 (1)

 Central America 7 (2) 3 (1) 4 (2) 3 (1)

 Europe 52 (17) 49 (17) 31 (14) 44 (18)
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Table 4

Regression Analysis: Predictors of diagnostic delay of >1 year from symptom onset

Univariable Model Multivariable Model

Variable Odds Ratio (95% Confidence 
Interval)

P Value Odds Ratio (95% Confidence Interval) P Value

Absence of Ear/Nose Involvement 10.16 (2.79–40.40) <0.01 5.61 (1.40–22.44) 0.01

Fibromyalgia 7.16 (2.52–20.43) <0.01 5.28 (1.82–15.33) <0.01

Absence of Joint Involvement 3.61 (1.94–6.73) <0.01 2.29 (1.15–4.59) 0.02

Female Gender 2.32 (1.14–4.74) 0.02 1.33 (0.58–3.02) 0.50

Absence of Airway Involvement 1.89 (1.07–3.35) 0.03 1.23 (0.66–2.32) 0.51

Age at diagnosis 1.01 (0.99–1.04) 0.20
Not included in multivariable model.

Caucasian Race 1.41 (0.64–3.12) 0.40
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