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Introduction and objectives: Relapsing Polychondritis (RP) is a rare immune mediated inflammatory disorder that
may result in damage and destruction of cartilaginous tissues.

Patients and methods: We retrospectively analysed patients with a clinical diagnosis of RP. Patients were inves-
tigated using pulmonary function tests, dynamic high-resolution CT scans, bronchoscopy, laryngoscopy and/or
PET-CT scans along with autoimmune serology. Patients had other specialist reviews when indicated.

Results: We identified 68 patients with a diagnosis of RP, 55 (81%) were Caucasian, 8 (12%) Afro Caribbean, 4
(6%) Asian and 1 patient had Mixed Ethnicity. Twenty-nine (43%) had pulmonary involvement and in 16,
pulmonary involvement was the initial presentation. The mean age at onset was 44 years (range 17-74). There
was a mean diagnostic delay of 55 weeks.

Sixty-six (97%) patients received a combination of oral Prednisolone and disease modifying anti-rheumatic
drugs. Twelve of 19 (63%) received biologics, with an initial good response, and 10 remain on treatment.
Eleven patients with respiratory collapse required CPAP to maintain airway patency. Twelve (18%) patients died
due to RP and 9 had respiratory complications. Two patients developed myelodysplasia and one had lung car-
cinoma. In a multivariate regression analysis, the prognostic variables were ethnicity, nasal chondritis, lar-
yngotracheal stricture and elevated serum creatinine.

Conclusion: RP is a rare autoimmune condition often associated with significant delays in diagnosis and initiation
of treatment. Pulmonary involvement in RP may cause significant morbidity and mortality due to organ damage.
Disease modifying anti rheumatic drugs and biologics should be considered early in the disease course to
minimise adverse effects of long-term corticosteroid therapy and organ damage.

1. Introduction

Relapsing Polychondritis (RP) is a rare immune mediated inflam-
matory condition that has a predilection for causing cartilaginous
damage and destruction [1].All cartilaginous structures are at risk, as
are regions with high proteoglycan content [2]. There are 0.71 patients
per million population per year in the UK with a standardised mortality
ratio of 2.16 and a Caucasian predominance [3,4]. Onset is often
insidious and formal diagnosis is usually made in the 5th and 6th de-
cades, though a wide age range at disease onset can be seen [4].

2. Objectives

This was a retrospective clinical evaluation using anonymised data to
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assess clinical features, outcomes and prognostic factors. The study was
approved by the Research & Development Office at Guys and St Thomas'
Hospitals (R&D approval no 6636) and Ethics committee approval was
not needed.

3. Methods

We describe 68 patients with a diagnosis of RP. Patients were
investigated with pulmonary function tests, laboratory tests including
inflammatory markers, full blood count, renal and liver function and
autoimmune serology including ANCA antibodies, dynamic chest CT,
sinus imaging and PET-CT scans where indicated.

A bronchoscopy with bronchial biopsies was arranged when deemed
necessary to confirm the diagnosis. Patients were reviewed by an
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ophthalmologist, ENT and respiratory specialist wherever necessary.
We used the Michet et al. criteria for the diagnosis of RP [5]. The RP
damage index (RPDAM) was used to assess damage [6].
Multivariate regression was used for the statistical analysis of prog-
nostic factors.

4. Results

Sixty-eight patients who attended our Unit from 2003 were included
in the dataset. There were 46 (68%) female and 22 (32%) male patients
with a median age at symptom onset of 44 (range 15-74) years. There
was a median diagnostic delay of 55 weeks (range 6-18 months). The
median age at diagnosis was 48 (range 17-76) years. There were 55
(81%) Caucasian, 8 Afro-Caribbean, 4 Asian and 1 Mixed Ethnicity pa-
tients. The median ESR was 20 (range 5-70) mm per hour and CRP was
22 (range 1-110) mg/L at presentation.

Fifty-six (82%) patients fulfilled Michet et al. criteria [5] and had 2
or more affected organs. Twelve were diagnosed with RP and respiratory
involvement. (Table 1).

Thirty-three patients had a sinus CT, 15 of which were abnormal
with varying severity of mucosal thickening. Fifty-eight patients had a
dynamic pulmonary HRCT, of which 27 were abnormal. (Table 2).

Thirty-eight of 68 patients had pulmonary function tests of which 20
were abnormal and 13 with trachea-bronchial involvement could not
perform the tests. Twelve patients had PET/CT scanning and 9 showed
avid cartilage FDG uptake suggesting active disease.

4.1. RP with pulmonary involvement

Of those with respiratory manifestations, presentations included
dyspnoea, tracheitis, stridor, sore throat, costochondritis, hoarse voice,
chest pain, laryngeal cartilage tenderness and lower respiratory tract
infective symptoms. One patient also had pulmonary emboli.

The studies were performed on 16 slice helical scanners with colli-
mation of 0.625 and 1.5 mm, pitch of 0.98 and 1.074 mm and

Table 1
Pattern of organ disease: 56/68 patients fulfilled Michet's criteria and multi-
variate analysis.

Independent Variable = Alive = Dead OR 95% CI P value

Ethnicity: African 7 1 1.19  1.02119 to 1.3954 P=
ancestry 4 0 0.0271
Asian 55 11
Caucasian 1 0
Mixed

Gender: Men 15 7 0.85 0.68174 to ns
Women 39 5 0.94965

Auricular Chondritis 35 5 1.01 0.8178-1.2473648 ns

Hearing Loss 10 4 1.19  0.9316 to 1.5264 ns

Vertigo 5 0 0.78 0.51778 t0 1.18 ns

Nasal Chondritis 34 10 1.34 1.09to 1.64 =

0.0063

Saddle nose 7 1 0.89  0.637 to 1.233 Ns

Laryngotracheal 29 11 1.07 0.823 to 1.3829 Ns
symptoms

Laryngotracheal 17 9 1.29  1.0127 to 1.65 P=
Stricture 0.0397

Ocular Symptoms 30 9 1.14  0.94to0 1.378 ns

Arthritis 37 4 0.97 0.783to 1.2 ns

Fever 0 1.26 0.527 to 3.01 ns

Skin Manifestations 11 1 0.87 0.653to 1.16 ns

Aortic Regurgitation 3 0 0.94  0.589 to 1.486 ns

Mitral regurgitation 1 1 1.58 0.878 to 2.84 ns

Aneurysm 1 0 1.4 0.57 to 3.46 ns

Increased ESR 20 7 095 0.749to 1.2 ns

Anaemia 19 7 1.22 0.959 to 1.54 ns

Increased Creatinine 9 0 0.73 0.54 to 0.979 =

0.0361

Microhaematuria 16 2 0.89  0.687 to 1.146 ns

Proteinuria >2 5 1 0.82 0.56 to 1.395 ns
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Table 2
Pulmonary involvement in relapsing polychondritis.
Number of patients ~ Tracheostomy  Stenting
Subglottic stenosis 4 2
Tracheal Calcification 3
Tracheal Stenosis 9 1
Tracheal Thickening 13
Tracheal Collapse 10
Bronchial Calcification 4
Bronchial Stenosis 14
Bronchial Collapse 8 8
Bronchiectasis 4
Gas trapping 14
CT chest 27
Abnormal Lung Function Tests 20
Bronchoscopy 18
PET Scan 60f 8 were positive

CPAP 11

reconstruction interval of 1 mm respectively. All patients had inspira-
tory with volume acquisitions and had additional expiratory images. All
images were available in both soft tissue and lung window settings.

Twenty-nine patients had pulmonary involvement. The pathologies
observed included subglottic stenosis, tracheal thickening and calcifi-
cation, tracheal collapse, bronchial calcification, stenosis, airway
collapse and bronchiectasis. (Table 2).

Fifty-eight patients had a dynamic HRCT scans of which 27 were
abnormal indicating pulmonary involvement. Of these, nineteen had
dynamic airway collapse. Eighteen had one or more bronchoscopies.
(Fig. 1) (Table 2).

Eight patients with pulmonary involvement had PET/CT imaging
and 6 had FDG uptake in the cartilaginous structures indicating active
disease. One patient had a negative PET-CT scan on follow-up but this
patient was receiving corticosteroids which may have affected the
interpretation.

Respiratory complications included: tracheomalacia (10/29), bron-
chial collapse (8/29), tracheal stenosis (9/29), tracheal thickening (13/
29), tracheal and bronchial collapse which required stenting (8/29), and
bronchiectasis was seen in four patients. Three patients with stridor
required an emergency tracheostomy (3/29). (Table 2).

Twenty of 29 patients had abnormal pulmonary function tests. Gas
trapping was seen in 14 patients with pulmonary involvement and an
obstructive picture was seen in 12 patients. (Fig. 2) (Table 2).

Sixty-one patients (90%) had multi-organ involvement. Other organs
affected were eyes, ears, nasal cartilages, airways, hearing loss, and
musculoskeletal involvement of the joints/chest wall. (Table 1).

Fifty-seven patients (84%) had two or more organs involved, twenty-
six (38%) had three, twelve (18%) had four and one (1.5%) patient had
five organ involvement.

4.1.1. Organ damage

Ten of 68 (15%) had no residual damage, 22 (32%) had one organ,
21 (31%) had two organs, 10 (15%) had three organs, 3 (4.4%) had four
organs and 2 (3%) had 6 organs with damage. (Table 3) Respiratory
involvement was seen in 29/68 (43%) patients. Nine of 12 patients who
died had respiratory complications including tracheobronchomalacia,
expiratory collapse and airway narrowing.

4.1.2. Treatment

Most patients (67/68) were treated with a combination of oral
prednisolone (median dose of 12 (1-40) mg daily and disease modifying
anti-rheumatic drugs (DMARDs). (Table 4) Those patients who failed to
respond or continued to exhibit disease progression were considered for
treatment with biologics. (Table 4).
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Fig. 1. A dynamic airway collapse seen on high resolution chest CT scan.
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Fig. 2. Lung function test in a patient with relapsing polychondritis with airway involvement: progressive airway obstruction

Table 3 Table 4
Relapsing Polychondritis Damage (RPDAM). Therapy.
Ear Permanent auricular deformities 14 (21%) Drug Number of patients % of patients
Sensori-neural hearing loss 12 (18%) Prednisolone 67 99
Conductive hearing loss 3 (4%) Methotrexate 46 68
Permanent vestibular syndrome 5 (7%) Azathioprine 18 27
Nose Nasal bridge collapse 10 (15%) Mycophenolate Mofetil 14 21
Eye Scleromalacia 21 31%) Hydroxychloroquine 10 15
Blindness 4 (6%) Sulfasalazine 3 4.5
Orbital wall destruction 0 Ciclosporin 3 4.5
Respiratory Permanent chest wall deformity 1 (1.5%) Dapsone 3 4.5
Dysphonia 7 (10%) Colchicine 3 4.5
Obstructive syndrome 26 (38%) Cyclophosphamide 13 19
Cardiovascular Aortic root dilatation 0 Infliximab 8 12
Left ventricular dysfunction 1 (1.5%) Adalimumab 7 10
Major tissue loss 0 Etanercept 2 3
Haematological Transfusion dependency MDS* 2 (3%) Rituximab 4 6
Treatment related Osteoporosis 17 (25%) Tocilizumab 2 3
Avascular necrosis 0 Abatacept 1 1.5
Anakinra 1 1.5

* MDS — Myelodysplastic syndrome.
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4.2. Biologics

Nineteen patients received biologics. Five of these patients required
several different biologics. Four patients received Rituximab: of these,
two remain in remission on treatment. Eight patients received Inflix-
imab: two of these eventually developed secondary treatment failure,
three did not have a beneficial response and the remaining patients had
a good response and were maintained on treatment. Seven patients
received Adalimumab, five of whom achieved remission. (Table 4).

Eleven (16%) patients required CPAP to maintain airway patency
due to respiratory collapse.

13/68 (19%) of patients developed Type 2 Diabetes, 20/68 (29%)
had cardiovascular involvement including hypertension, hyper-
cholesterolaemia, myocardial infarction, valvular damage and coronary
artery bypass grafting. Four patients had aortic involvement, three had
aortic dilatation and one had an aortic aneurysm.

Twelve of 68 (18%) patients died due to RP, of these 9 had respira-
tory complications. Two patients developed myelodysplasia, one had
lung carcinoma. We have not identified any patients so far with VEXAS
in this cohort of patients.

4.3. Statistical analysis of outcome

We used death as the dependent variable. Multivariate regression
analysis was used to examine the relationship between death and the
independent variables available in the dataset. Odds ratios (ORs) and
95% confidence intervals were reported. The prognostic variables were
ethnicity, nasal chondritis, laryngotracheal stricture and elevated serum
creatinine. Due to the small sample size, there were insufficient numbers
for many of the variables to draw any definitive conclusions. (Table 1).

5. Discussion

RP is a rare autoimmune disorder often associated with diagnostic
and treatment delay.

McAdam et al. defined criteria based on 3 of 6 organ involvement
and a cartilage biopsy if needed [2]. Michet et al. described diagnostic
criteria where cartilage biopsies are not necessary [5]. We used Michet's
criteria for classification and organ involvement. (Table 1).

Mutations in the UBA1 (X linked) gene are associated with the auto-
inflammatory disease VEXAS. In previous studies of RP, at least 60%
patients were positive for the UBA1 gene mutation and had a later dis-
ease onset in their fifties or later [7-9]. It is exclusively seen in males.
Surprisingly no patients with VEXAS had airway chondritis. This syn-
drome is often associated with haematological abnormalities such as
lymphopenia, macrocytic anaemia, thrombocytopenia, multiple
myeloma and myelodysplastic syndrome. The mortality rate is higher in
this group [7-9]. None of our patients have been tested for UBA1 gene
mutations.

5.1. Clinical features

A French group has described 3 different phenotypes. In this large
cohort of male patients, cardiac and haematological involvement were
associated with increased death rates [10]. Ferrada et al. described 3
subgroups of RP. Type 1 and 2 groups had bronchomalacia with highest
morbidity and aggressive disease [11].

The most common clinical manifestations are auricular and nasal
chondritis. Ocular disease occurs frequently and can include episcleritis,
scleritis, anterior uveitis, conjunctivitis and proptosis [12-17]. Joint
involvement is mainly asymmetrical, non-deforming arthritis involving
small and large joints [18].

Respiratory involvement occurs in 30-50% of patients and may be
the presenting complaint in up to half of these patients. In about 20% it
is the only feature [2,19-21]. Progressive respiratory involvement leads
to airway stenosis, strictures and destruction of the cartilaginous
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tracheal rings, causing dynamic airway collapse [22,23]. Lower respi-
ratory tract infection is a significant cause of death in these patients
[24].

In our group 29/68 (43%) patients had airway involvement. Organ
damage included subglottic stenoses, inflammation, stenoses and
collapse of the airways. Four patients had bronchiectasis. (Table 2).

Cardiovascular involvement has been reported in 7-46% patients
[25-27]. Manifestations include aortic valve disease, large vessel
vasculitis, aneurysms and thromboses and mortality is high in this group
[28]. In our group 20/68 (29%) patients had cardiac involvement. Three
patients had aortic dilatation and 1 had an aortic aneurysm. (Table 1).

5.2. Investigations

An obstructive pattern is often seen in RP patients even in the early
stages when they may not have obvious respiratory involvement
[18,28]. In the later stages, irreversible airway damage due to scarring
occurs [29,30] (Fig. 2).

In clinic, serial bedside peak flow measurements may help to identify
early airway disease. If there is a suspicion of RP, pulmonary function
testing including flow volume loops, gas transfer tests and dynamic
expiratory CT scans of the chest are helpful to detect inflammation,
airway collapse and air trapping [31].

Alternatively, MRI can be useful to differentiate chronic features of
fibrosis from oedema and inflammation [4]. PET-CT has proven useful in
the diagnosis of RP and it could be used to detect active disease [32], and
our data confirms this.

In our group 26/29 patients had an abnormal chest CT, 9 of 12 had
abnormal PET-CT scans, of which 6 had respiratory involvement and 20
had abnormal pulmonary function testing.

Bronchoscopy carries risks including airway collapse, pneumothorax
and hypoxia [33]. Histology usually shows lymphocytic infiltration and
tissue degeneration with fibrosis and necrosis [4,34]. In our cohort 29/
68 (42%) patients had respiratory involvement and 18 had one or more
bronchoscopies. (Table 2).

5.3. Treatment

To date there is no approved treatment for RP, and due to the rarity
of the disease no randomised controlled trials are available.

The mainstay of treatment for RP is corticosteroids, often supple-
mented by DMARDS such as Methotrexate, Leflunomide and Azathio-
prine, or in severe cases low dose cyclophosphamide. Those who
develop life threatening organ involvement are escalated to biologics. It
has been identified that cytokines such as TNFa, interleukins are
involved in pathogenesis of RP [35].

Due to biologic prescribing restrictions for RP in the UK, only 19 of
our cohort were escalated to biologic therapy. Their response was sub-
optimal with only 50% achieving long-term remission. (Table 4) Our
results are comparable to those of Kempta et al. and Moulis et al.
[36-38]

Non-pharmacological therapy such as airway stenting, tracheostomy
insertion and reconstructive surgery improve quality of life. Eight of 29
patients had stenting in our group.

Dubey et al. found ambulatory CPAP ventilation was beneficial in RP
patients [39]. In our cohort 11 (16%) patients received CPAP.

Mortality occurred in 12 of 68 (18%) in our cohort. The majority (9/
12) died from respiratory complications, 2 developed myelodysplasia
and 1 lung carcinoma. Our data showed that the prognostic variables
were ethnicity, especially African ancestry, presence of nasal chondritis,
laryngotracheal stricture and elevated serum creatinine.

5.4. Limitations

The UK is a predominantly Caucasian country which is reflected in
our cohort. It was not possible to do sequential RP disease activity index
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(RPDAI) scores [40] in a period of 28 days. We do not have post treat-
ment RP damage index scores [6]. Our centre is a tertiary referral unit so
referral bias towards more severe presentations is a possibility. Left
censorship bias was minimised by using a patient database. The small
sample size, did not allow definitive conclusions to be drawn regarding
the prognostic factors.

6. Summary

RP is a rare condition with multi-organ involvement and may lead to
chronic damage if not treated early. Respiratory or cardiovascular
involvement can be life-threatening. There are no clear treatment
guidelines, however empirical research has suggested that infliximab
may have a role to a certain extent. Early aggressive intervention may
prevent the organ damage, reducing morbidity and mortality. The
recent concept of VEXAS syndrome in RP has opened a new window and
this may suggest a different approach may be necessary.
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