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Abstract
Objective The diagnosis of relapsing polychondritis (RP) is often mistaken or delayed. In this retrospective cohort, we aimed to
unveil the causes responsible for such phenomenon, to determine the associated factors, and to compare diagnosis in clinical
settings with the current diagnostic criteria.
Method Eighty-seven RP patients followed-up by rheumatologists from January 1, 2008, to October 31, 2018, were retrospec-
tively analyzed.
Results A total of 50 male and 37 female patients were included with a mean age of 45.9 ± 14.5 years. Ninety-three percent were
initially admitted by non-rheumatologic specialists .Twenty-eight percent were correctly diagnosed, while 72% were
misdiagnosed at the first visits, all by non-rheumatologic specialists. Patients admitted by non-rheumatologic specialists had
increased odds of misdiagnosis (odds ratio [OR] = 1.3, 95% confidence interval [95% CI] 1.1–1.7, P = 0.000). Fifty-seven
(65.5%) patients did not meet with Michet or Damiani criteria, with 16 (18.4%) patients diagnosed as partial RP and 41( 47.1%)
patients diagnosed as limited RP.
Conclusions Incorrect and delayed diagnosis of RP is common in our cohort, and insufficient awareness of the disease in non-
rheumatologic specialists at least partially contributes to this. It is imperative to revise the current criteria for early diagnosis.

Key Points
• Diagnosing relapsing polychondritis (RP) in early stage remains challenging after all these years, especially among non-rheumatologic specialists,
indicating the importance of teaching non-rheumatologic specialists to improve their understanding of this rare disease.

•Many RP patients did not fully meet with the current criteria, suggesting that revision of the current criteria is imperative for early diagnosis of this rare
disease.
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Introduction

Relapsing polychondritis (RP) is a rare autoimmune disease of
unknown etiology, and its typical clinical manifestation is recur-
rent and progressive inflammation of the cartilaginous tissue in
various sites of the body [1–3]. An Austria physician Jaksch-

Wartenhorst firstly described the syndrome of fever, polyarthritis,
and deformities of ear and nose as “polychondropathia.” The
current name of RP was firstly used by Pearson and colleagues
in 1960 [4]. The incidence of RP was about 3.5 per million per
year in the USA [5] and 0.71 per million population per year
between 1990 and 2012 in the UK [6]. However, epidemiologic
data of RP is not currently available in China. Several case series
of different sizes were previously reported with the majority of
the patients being Caucasians [6–15], and information about East
Asians is scarce [16–20].

RP predominantly affects cartilaginous tissue, causing de-
struction of the ears, nose, and trachea. Of note, lesions may
also occur in extra-cartilaginous tissues including the eyes,
heart, skin, and central nervous and hematological systems
(myelodysplastic syndrome [MDS] is the most frequent).
Patients may visit physicians at different departments due to
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protean manifestations of RP, and common departments in-
clude otolaryngology, pulmonology, ophthalmology, primary
care, dermatology, etc. [3, 7, 19]. Patients often experience a
misdiagnosis [19] or a significant delay in the diagnosis [10,
12–14, 18, 19]. However, the associated factors have not been
extensively studied before. Therefore, our current study aimed
to share our experience in diagnosing RP from patients in
central China and to determine the factors associated with
incorrect or delayed diagnoses.

Materials and methods

Patient selection

RP patients that were hospitalized and followed up by
rheumatologists at our hospital between January 1, 2008,
and October 31, 2018, were included for retrospective
analysis. RP was defined according to the criteria proposed
by Michet [7] and Damiani et al. [9]. Partial RP was also
designated if patients undergo recurrent chondritis associ-
ated with deformity, accompanied with vestibular dysfunc-
tion, ocular inflammation, or inflammatory arthritis as sug-
gested by Mathew et al. [14]. RP can also be diagnosed if
patients presented with recurrent inflammatory episodes at
isolated cartilaginous sites after ruling out any other possi-
ble causes and are responsive to glucocorticoids, namely,
limited RP, according to previous reports [11, 21–23] and
our own experience. Patients younger than 18 years or
without complete electronic case files were excluded.
Patients with positive anti-neutrophilic cytoplasmic anti-
body (ANCA) against proteinase-3 (PR3) were also ex-
cluded as suggested by Piette and colleagues [24]. The
diagnosis was reevaluated and jointly made by a group of
specialists in the relevant fields.

Demographic data, initial diagnosis, the department of
the first visit and manifestations at the first visit, and the
time when final diagnosis was established and thereafter
before the last follow-up were recorded. The last follow-up
was defined as the most recent visit, the time when the
patient died or the time we called back. The recorded clin-
ical data included manifestations associated with external
ear, nose, larynx, joints, costochondral cartilage, tracheo-
bronchial tree, audiovestibular system, eye, heart, skin, and
central nervous system involvement, as well as constitu-
tional symptoms.

This retrospective study was approved by the Ethic
Committee of Zhengzhou University (SR-2018-LW-050)
and was conducted in accordance with the Declaration of
Helsinki.When analyzing the data, personal information, such
as name and hospital number, were replaced by index
numbers.

Statistical analysis

Descriptive statistics were used to describe demographic and
disease characteristics, and all results were expressed as mean
± standard deviation (SD) , median (range), or percentage (%)
where appropriate. Comparisons of continuous variables were
performed using Student’s t-test where the data have normal
distribution or Wilcoxon rank sum test where the data were
not normally distributed. Categorical data were compared
using chi-squared or Fisher’s exact test. Kaplan–Meier curves
were generated to estimate the survival rates. Statistical sig-
nificance was defined as two-sided P value < 0.05. Statistical
analyses were performed using the SPSS version 17.0 soft-
ware package (IBM).

Results

Patients’ profiles

A total of 50male and 37 female patients were included with a
mean age of 45.9 ± 14.5 years at presentation andwere follow-
ed up after the establishment of diagnosis for a median of 25
months (4–124 months), with 31 patients followed up for at
least 36 months, 45 patients for at least 24 months, and 71
patients for at least 12 months (Table 1).

At presentation, only 6 patients (6.9%) were admitted by
rheumatologists , whereas 81 patients (93.1%) were admitted
by non-rheumatologic specialists, including 38 patients by
ear, nose, and throat (ENT) specialists, 25 by pulmonologists,
and the rest 18 by other specialists (detailed in Fig. 1). All
patients presented to pulmonologists reported symptoms as-
sociated with laryngotracheal involvement as the main prob-
lem, and 94.7% of patients presented to ENT specialists re-
ported auricular chondritis as the main problem (5.3% report-
ed hoarseness as the main problem), indicating that the first
visited specialists were closely associated with the organ ini-
tially involved .

Clinical features

Themost frequent initial features included auricular chondritis
(57.5%) and laryngotracheal involvement (42.5%), followed
by ocular inflammation (24.1%), fever (18.4%), nasal
chondritis (16.1%), arthritis (14.9%), hearing loss (9.2%),
costochondritis (2.3%), neurological involvement (1.1%),
dermatological manifestations (1.1%), arrhythmia (1.1%),
and MDS (1.1%). More features developed at the time of
diagnosis and during follow-up, which were detailed in Fig.
2. Much attention should be paid to that some features
remained stable during follow-up, indicating no disease pro-
gression in some patients.
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Misdiagnosis at first visit

Twenty-four patients (27.6%) were correctly diagnosed at
their first visits, 6 by rheumatologists, and 18 by non-
rheumatologic specialists (mainly pulmonologists and ENT
specialists). However, 63 patients (72.4%) were misdiagnosed
at their first visits, all by non-rheumatologic specialists, in-
cluding 19 cases by pulmonologists, 28 cases by ENTspecial-
ists, and the rest 16 cases by other specialists. Patients admit-
ted by non-rheumatologic specialists had increased odds for
misdiagnosis (OR = 1.3, 95% CI 1.1–1.7, P = 0.000). Correct
diagnosis of misdiagnosed patients was finally made by rheu-
matologists in 46 cases (73.0%) and by non-rheumatologic
specialists in 17 cases (27.0%). There was a median diagnostic
delay of 6 months (range: 0.5–71 months), of which 15 pa-
tients were delayed for over a year. The demographic data
were comparable between misdiagnosed and correctly diag-
nosed patients except that misdiagnosed patients had a signif-
icant female dominance (49.2% vs 25.0%, P = 0.041) and
more deaths than correctly diagnosed patients (19% vs 0%,
P = 0.032) (Table 1).

The initial diagnoses of 19 patients misdiagnosed by
pulmonologists included bacterial pneumonia (9 cases), amy-
loidosis of the trachea (5 cases), asthma (3 case), fever of
unknown origin (1 case), and pharyngitis (1 case). It was
noteworthy that lung computed tomography (CT) scan of 16
patients revealed typical features of RP; however, 10 of them
were neglected by both radiologists and pulmonologists.

The initial diagnoses of 28 patients misdiagnosed by ENT
specialists included perichondritis (13 cases), auricular
pseudocyst (5 cases), auricle infection (8 cases), and laryngitis
(2 cases). Of note, five patients were treated with the resection
of the auricles. Only 4 out of 28 patients received lung CT
scan, indicating a general unawareness of this rare systemic
disease.

The initial diagnoses of the remaining 16 patients included
fever of unknown origin (6 cases), pneumonia(2 cases), bron-
chiectasis (1 case), autoimmune encephalitis (1 case), auricle
infection (1 case), otitis media (1 case), uveitis (2 cases), con-
junctivitis (1 case), and rheumatoid arthritis (1 case).

Survivals

There were 12 deaths (13.8%) of our patients, and the main
causes of deaths included refractory disease in 8 patients
(66.7%), pulmonary infection in 3 patients (25%), and un-
known in 1 patient (8.3%). All 12 deaths of our patients had
laryngotracheal involvement and were misdiagnosed initially,
11 by pulmonologists and 1 by ENTspecialists. The probabil-
ity of survival was statistically different between patients with
and without laryngotracheal involvement and between
misdiagnosed and correctly diagnosed patients (Fig. 3).

Matching with current criteria

Fifty-seven (65.5%) patients did not meet with Michet or
Damiani criteria, with 16 (18.4%) patients diagnosed as partial
RP and 41(47.1%) patients diagnosed as limited RP, among

Table 1 Demographic characteristics of RP patients

All patients
(n = 87)

Correctly-diagnosed
patients(n = 24)

Misdiagnosed
patients(n = 63)

P *

Age at disease onset, mean ± SD years 45.9 ± 14.5 41.8 ± 15.2 47.6 ± 14.1 0.101†

Female, no. (%) 37 (42.5) 6 (25.0) 31 (49.2) 0.041‡

Follow-up, median (range) months 25 (4–124) 31 (5–87) 20 (4–124) 0.827§

Disease duration at diagnosis, median (range) months 5 (0.4–71) 2 (0.4–12) 7 (1–71) 0.000§

Deaths, no. (%) 12 (13.8) 0 (0) 12 (19.0) 0.032¶

*Compared between correctly diagnosed patients and misdiagnosed patients

†Student’s t-test , t = −1.659
‡Chi-squared test.χ2 = 4.166

§Wilcoxon rank sum test

¶Fisher’s exact test

Fig. 1 Percentages of subspecialties admitted to at initial presentation.
ENT,Ear,Nose & Throat. ER,emergency room
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which 20 presented with laryngotracheal involvement and 21
with auricular chondritis as the main or sole manifestation.
During follow-up, two limited RP patients developed arthritis
and met partial RP criteria, while one limited RP patient de-
veloped laryngotracheal lesion and met the Michet or the
Damiani criteria. Two partial RP patients developed arthritis
and met the Michet or Damiani criteria.

Discussion

Our retrospective study has demonstrated that incorrect and
delayed diagnosis is common in clinical practice, and insuffi-
cient awareness of the disease in non-rheumatologic special-
ists at least partially contributes to this. Delayed diagnosis
leads to delayed treatment and disastrous consequences in
laryngotracheal involved patients. Moreover, many of our pa-
tients did not fully meet with the previously established
criteria, suggesting that the revision of these criteria is imper-
ative for early diagnosis.

The age at diagnosis of our patients was comparable to
previous reports. The diagnostic delay was much shorter than
the previous study (1–2.9 years) [10, 12–14, 18, 19], demon-
strating that more RP patients in early stage were included in
our study. Compared to the observations made by Lin and
colleagues in Southern China [19], our results showed a slight
male predominance. A higher frequency of auricular
chondritis and ocular inflammation but slightly lower

incidences of arthritis, nasal chondritis, and skin and neuro-
logical involvement were also noted as compared to their
study [19]. The discrepancy may be due to different popula-
tion selections. In concordance with Lin’s findings [19], the
patients in our study had a higher initial frequency of
laryngotracheal involvement than the Caucasians (14%–38%
initially), demonstrating more severe disease in Chinese pop-
ulation, consistent with the observations made by Kong et al.
[16]. However, the cumulative features increased during
follow-up with a comparable frequency of laryngotracheal
involvement to Caucasians (30%–67%) but with a lower cu-
mulative frequency of other features, which may be due to the
shorter follow-up period of our study.

RP patients were easily admitted by non-rheumatologic spe-
cialists, especially ENT specialists and pulmonologists [6, 19].
Most misdiagnosis and diagnostic delay occurred at ENT and
pulmonology department and were associated more deaths es-
pecially among laryngotracheal involved patients indicating an
important role of ENT specialists and pulmonologists for early
recognition of this rare disease to avoid deaths [25–27]. We
suggest timely communication between non-rheumatologic
specialists and rheumatologists.

Most misdiagnosed patients were eventually recognized by
rheumatologists, suggesting the role of rheumatologists in es-
tablishing the diagnosis. The neglect of typical CT features by
pulmonologists and lower rate of performing chest CT scan in
patients admitted to ENT specialists indicate an insufficient
awareness of and a lack of vigilance to the disease among

Fig. 2 Clinical features at presentation ,diagnosis and during follow-up
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non-rheumatologic specialists. Bachor et al. [26] and Yang
et al. [27] have provided some useful approaches to avoid
misdiagnosis.

Overall, 57 of our patients did not meet with traditional
criteria suggested by Michet et al. [7] and Damiani et al. [9],
with 16 diagnosed as partial RP and the remaining 41 patients
diagnosed as limited RP. During follow-up periods, only three
patients progressed to meet with the traditional criteria. This
may indicate that RP patients not meeting with traditional
criteria are quite common in clinical practice. Patients with
laryngotracheal manifestation or auricular inflammation as
the only initial feature of the disease [11, 21] or even as the
sole feature [22, 23] have been reported. However, limited RP
has not been reported in relatively large case series. We be-
lieve that this is the first time to elucidate this issue in case
series. It should be noticed that laryngotracheal involvement is
a predictor for poor outcome, and delays in the diagnosis
might result in disastrous consequences. However, the criteria

suggested by Michet et al. [7] and Damiani et al. [9] easily
miss this part of patients in the early stage of presentation [14].
Thus, new criteria or scoring system incorporating biomarkers
and imaging studies is expected to facilitate prompt diagnosis.

There are some limitations of our study. First, the retrospec-
tive nature may induce some bias. Second, the inclusion of
only hospitalized patients can miss some out-clinic patients
causing incomplete inclusion of clinical features. Third, the
study size was relatively small, and only a minor portion of
patients visited rheumatologists for the first time, which might
overestimate the misdiagnosis rate.

In conclusion, incorrect and delayed diagnoses are com-
mon in RP, at least partially due to the initial insufficient man-
ifestations and insufficient awareness of the disease among
non-rheumatologic specialists. Thus, it is imperative to teach
non-rheumatologic specialists and especially pulmonologists
and ENT specialists to decrease the incidences of a misdiag-
nosis and delays in diagnosing the disease. And updating the
criteria is another way to improve the diagnosis of this rare
disease.
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