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Abstract

Objective: Relapsing polychondritis (RP) is a systemic inflammatory disorder of cartilage that
lacks validated disease activity measures. Physician global assessment (PhGA), a measure of
disease activity commonly used in rheumatologic diseases, has not been tested in a cohort of
patients with RP.

Methods: Adult patients in an observational cohort of RP underwent standardized,
comprehensive evaluation at approximately 6-month intervals. PhGA was scored by three
physicians from the evaluating institution on a scale of 0 to 10 for each visit. A random subset
of twenty visits was scored by three, independent physicians not affiliated with the evaluating
institution. Treatment change between consecutive visits was categorized as increased, decreased
or unchanged.

Results: 78 patients were evaluated over 164 visits. The interclass correlation coefficient (ICC)
(2, 1) for the three raters from the evaluating institution was excellent (0.79, 95% CI: 0.73-0.84)
but was poor in the subset of cases scored by the additional raters (ICC (2,1) = 0.27, 95% CI:
-0.01-0.53). Median PhGA was 3 (range 0-7). PhGA weakly correlated with CRP (rs = 0.30, p<
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0.01). In response to increased treatment, median PhGA decreased from 3 (IQR: 2-4) to 2 (IQR:
2-3) (p< 0.01) but rarely went to 0.

Conclusion: Within a single-center, PhGA can be used to quantify disease activity and monitor
disease response in RP. Persistent disease activity despite treatment, rather than a relapsing-
remitting pattern, is observed for most patients with RP. Reliability of PhGA may not generalize
across different institutions. A validated disease-specific activity index is needed in RP.
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Relapsing polychondritis (RP) is a rare systemic inflammatory disorder that affects multiple
organs with a predilection for cartilaginous structures such as the ear, nose, airway, and
joints. (1) RP can also affect the eyes, central nervous system, vasculature, inner ear, and
skin. (2) (1) Given the rarity of the disease, clinical assessment has not been standardized,
and the disease lacks validated measures of disease activity.(3)

Clinical assessment tools are useful to measure disease activity and treatment response in
clinical trials and in daily practice. The Relapsing Polychondritis Disease Activity Index
(RPDAI) is a proposed tool to quantify disease activity in RP. (4) The RPDAI was developed
using clinical vignettes rather than patient data and has not been validated in independent
cohorts of patients with RP. When deriving weights for items within the RPDAI, the
Physician Global Assessment (PhGA) score was used as the gold standard to quantify
disease activity, yet the PhGA has also never been systematically studied or validated for use
in RP.

The PhGA is frequently used to measure disease activity and track response to treatment
in a variety of rheumatologic diseases. (5) (6) (7, 8) (9) (10) (11, 12) (13) (14) Because
performance characteristics of the PhGA may vary by disease, the PhGA should be tested
specifically in a cohort of patients with RP.

Therefore, this study sought to characterize PnGA to measure disease activity using data
from a prospective, observational cohort of patients with RP.

Patients and Methods

Study Population

Patients = 18 years who fulfilled existing diagnostic criteria for RP were recruited into a
prospective, observational cohort at the National Institutes of Health (NIH) Clinical Center
from August 2016 to October 2019 (NCT02257866). (15-17) Patients were recruited at any
point in the disease course from different countries with no geographic or demographic
restrictions. Consecutive patients with clinical visits to the NIH in the time period stated
were included. Patients were evaluated by an investigative team with expertise in RP at
approximately 6-month intervals. Written informed consent was obtained from all patients,
and the study was approved by local ethics review at the NIH.
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Data Collection

At each visit, patients underwent a standardized comprehensive evaluation that included a
clinical rheumatology and otolaryngology evaluation with direct laryngoscopy, laboratory
studies, audiology, echocardiogram, chest imaging with a dynamic computed tomography
(CT) scan and any additional clinically appropriate evaluations such as ophthalmology or
pulmonology. Clinical signs and symptoms related to common organ involvement due to RP
were recorded as either present or absent within the past month. Blood was collected on

the day of the study visit for laboratory assessments including ESR, CRP, and complement
levels. All laboratory testing was performed in the NIH Department of Laboratory Medicine.
Elevated acute phase reactants were defined based on levels above the laboratory normal
range which included the following: CRP 0-4.99 mg/L, ESR 0-42 mm/hr for females and
ESR 0-25 mm/hr for males.

Physician global assessment (PhGA) scoring

From the data collected at each patient visit, de-identified clinical vignettes were created that
summarized current symptoms, physical examination findings, laboratory results, imaging
findings, and other diagnostics (e.g. audiogram) at each visit. Using these clinical vignettes
derived from patient data, three practicing rheumatologists from the evaluating institution
(MF, KQ, PG) with expertise caring for patients with RP scored the PhGAs for each study
visit blinded to each other. The amount of direct clinical observation of patients in the cohort
differed between the raters, and one rater only directly evaluated <10% of the patients in

the cohort. PhGA was scored on a scale of 0 defined as absence of disease activity to 10
defined as maximum disease activity, based on an overall assessment of disease activity in
the past month. Raters were instructed to consider only symptoms directly attributable to
disease activity rather than damage. The raters agreed that a score of 0 would define clinical
remission. Ratings were analyzed for discordance, defined as a difference of 3 or more
points on the PhGA between any 2 raters. (18) For visits with concordant ratings, a final
PhGA was assigned based on averaging the three raters and rounding to the nearest whole
number. Discordant PhGAs were adjudicated by group discussion among the raters. To
compare frequencies of organ involvement across levels of PhGA, PhGAs were categorized
in the following manner: PhGA=0, PhGA=1 or 2, PhGA=3 or 4 and PhGA= 5. To determine
whether acute phase reactants impacted rating of PhGA, a subset of 60 randomly selected
study visits were scored a second time, except ESR and CRP values were withheld. Scores
when ESR and CRP were withheld were compared to scores when this information was
available. To describe the cumulative number of symptoms, a disease activity summary score
was created. The disease activity summary score was defined as the total number of active
disease manifestations on a scale of 0-9 that a patient experienced in the previous month

of the following 9 items: auricular chondritis, nasal chondritis, chondritis of the chest wall,
cardiovascular involvement, respiratory chondritis, eye involvement, hearing loss, vestibular
dysfunction, and joint involvement. Each item equaled one point.

To assess interrater reliability of PhAGA among physicians who practice outside of the

evaluating institution, clinical vignettes from 20 unique patients (25% of the cohort) were
randomly selected and independently scored by three physicians (LA, AS, and HY) from
different regions of the world (France, India and Japan, respectively). Each of these raters
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has > 10 years of experience caring for patients with RP, and none of these raters directly
evaluated any of the patients in this study.

Response to Treatment

Response to treatment was analyzed in patients who provided data from at least two study
visits. A detailed history of immunosuppressive therapy including glucocorticoids, synthetic
DMARD:s [including targeted synthetic agents (JAK inhibitors)] and biologic DMARDs was
recorded at each visit. Treatment decisions were made by the referring physicians rather than
the investigative team. The PhGA raters were blinded to treatment data. Treatment change
between consecutive visits was categorized as increased, decreased or unchanged. A change
in treatment was defined as any of the following: a daily prednisone dose change of >5 mg,
the addition or removal of a DMARD therapy, a decrease in dose of DMARD therapy =50%
or an increase in dose of DMARD therapy =50% at time of the follow-up visit relative to
previous visit. (13)

Statistical Analysis

Results

Demographic and clinical variables were expressed as median and interquartile range (IQR),
or frequencies, according to data type. The intra-class correlation coefficient (ICC) (2,1) and
95% confidence intervals (95%CI) were calculated using the /cc function of the R package
frrto determine inter-rater reliability between the PhGA raters. This model was chosen to
assess inter-rater reliability because of its feasibility with more than two raters. (18) ICC
results were interpreted as follows: ICC<0.4 was poor, ICC between 0.40 and 0.59 was

fair, ICC between 0.60 and 0.74 was good and ICC between 0.75 and 1.0 was excellent.

(19) Spearman’s rank correlation analysis was used to evaluate the strength of association
between PhGA and continuous variables and the correlation between different raters. Organ-
specific signs and symptoms of RP were compared between the proportion of visits with
PhGA <2 and the proportion of visits with PhGA =3 using Fisher’s exact test. Wilcoxon
signed rank test was used to compare changes in PhGA and CRP in association with
treatment status and with addition/increase or subtraction/decrease of specific categories

of medications. Chi-Square was used to compare the proportion of patients that increased
treatment in the first visit interval compared to other visit intervals. Pvalues <0.05 were
considered significant.

All Statistical analysis was performed using JMP 14, PRISM 8 or RStudio 1.2.5001.

Characteristics of Cohort

Seventy-eight patients were evaluated over 164 study visits over a median follow up period
of 6 months (IQR 0-16). Forty-seven patients (60.3%) had at least one follow up visit

with a median follow-up interval of 6 months (IQR 5-9). The cohort was predominantly
Caucasian (82.0%) and female (83.3%). The median age at the baseline visit was 45 years
(IQR 36-55), and the median disease duration from symptom onset was 8 years (IQR 4-
16). The median (IQR) C-reactive protein was 2.2 (0.7-6.9) mg/L at baseline visit and the
erythrocyte sedimentation rate (ESR) was 10.5 (5-20.8) mm/hr. Most patients (78.2%) were
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on treatment at their first visit. Demographics and clinical characteristics at the baseline visit
are shown in Table 1.

Physician Global Assessment (PhGA) Ratings

Out of 164 study visits, the median (IQR) for PhGA ratings by each of the three raters at the
evaluating institution was 3 (2—4), 2 (1-3) and 2.5 (2-3) respectively. For 6 out of 164 visits
(3.7%) the ratings by the 3 raters were discordant. After adjudicating the discordant ratings,
the median (IQR) assigned PhGA was 3 (2-3), ranging from 0-7. The distribution of the
final assigned PhGA score is shown in Figure 1A. Patients had PhGA scores of 0 at 4 visits
(2.4%), had PhGA score of 1-2 in 76 (46.3%) of the visits, had a PhGA score of 3—4 at 62
visits (37.8%), and had a PhGA score =5 at 22 visits (13.4%).

Inter-Rater Reliability of PhGA Ratings

When comparing ratings across all study visits by the three physicians from the evaluating
institution, the ICC (2,1) was excellent at 0.79 (95%CI: 0.73 to 0.84). For the 20 visits
randomly selected for additional review, the ICC (2,1) was excellent at 0.85 (95%Cl: 0.72
to 0.93) for the three physicians at the evaluating institution but was poor at 0.27 (95%Cl:
-0.01 to 0.53) for the additional raters from outside institutions. The ICC (2,1) for all six
raters in the subset of 20 visits was poor at 0.21 (95%CI: 0.06-0.44). A scatter plot of the
ratings for all six raters is shown in Figure 2A. There was a significant positive correlation
(0<0.01) between each of the three raters from the evaluating institution. No correlation was
observed between the outside raters with each other or with the raters from the evaluating
institution. (Figure 2B)

Laboratory Variables and PhGA

ESR was elevated above the laboratory normal range at 22 out of 162 visits (13.6%), and
CRP was elevated at 44 visits out of 163 visits (27.0%). In each case, elevated acute phase
reactants were believed to be associated with disease activity and not related to a secondary
process. PhGA score was weakly correlated with CRP (rg = 0.30, p< 0.01) but not with ESR
(rs =0.13, p=0.10). Similar results were found when only analyzing data from the baseline
visits (data not shown).

To investigate the contribution of acute phase reactants (ESR and CRP) to PhGA scores, 60
clinical vignettes were rescored without providing values for acute phase reactants. For visits
when at least one of the acute phase reactants was elevated, the median (IQR) PhGA ratings
was 3 (2—-4) when the acute phase reactant information was provided; however, repeat
PhGA ratings were significantly lower with a median (IQR) of 2 (1-3) when information
about acute phase reactants was omitted, p=0.02. (Figure 1B) For visits with normal values
for the acute phase reactants, there was no difference in PhGA ratings when information
about these tests was available (2(2-3)) compared to when the information was withheld

(2 (1-3)) (p=0.32). (Figure 1B) While CRP positively correlated with PhGA ratings when
this information was provided (rs =0.25, p=0.05) (Figure S1A), CRP did not correlate

with PhGA score when information about acute phase reactants was withheld (rs =-0.013,
p=0.92). (Figure S1B)
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Association between Clinical Symptoms and PhGA

To determine signs and symptoms that contribute to PhGA ratings, symptom frequencies
were assessed. PhGA scores did not significantly differ based on presence or absence of
most symptoms, except significantly greater PnGA scores were observed in association with
arthralgia/stiffness and wheezing. (Table 2) There was no difference in symptom frequencies
assessed between visits with PhGA <2 and with PhGA =3 (Table S1).

The disease activity summary score ranged from 0 to 5 with a median of 2 and an IQR

of 1-3. Across all visits, the disease activity summary score was not correlated to PhGA
score, r; =0.087, p=0.27. However, for the 60 visits that were rescored without acute phase
reactant information provided to the raters, PhGA ratings were significantly correlated with
the disease activity summary score, rg =0.51, p<0.01. (Figure S1 C and D)

Change in PhGA Over Time

Out of the 86 follow-up visits from 47 patients, the interval changes in PhGA scores ranged
from -5 to +3. Between consecutive visits, the median (IQR) change was 0 (-1 to 1). PhGA
scores increased by 2 or more between 12 visit intervals (14.0%), decreased by 2 or more
between 16 visit intervals (18.6%), and remained unchanged for 30 visit intervals. (Figure
3A) The median (IQR) for the first four study visits were the following: 3 (2-5), 2 (1-3),

2 (2-3), and 2 (1-3) respectively. There was a significant decrease between the baseline
visit compared to each of the next three follow up visits (p<0.01). There were no significant
differences in PhGA scores between any of the follow up visits. (Figure 3B)

Change of PhGA in Response to Treatment

Out of the 86 follow-up visits from 47 patients, there was an increase in treatment over 55
visits, a decrease in treatment over 14 visits, and no change in treatment over 17 visits. The
proportion of visits with increased treatment was greater in the first visit interval (74.5%)
compared to all other intervals (p=0.03). Patients who had an increase in treatment between
visits showed a decrease in PhGA score from 3 (2—-4) to 2 (2-3) (p<0.01). (Figure 3C) PhGA
did not change between visits in patients who decreased treatment or who had no change in
treatment. For visit intervals with no change in treatment, PhGA ratings stayed the same 2
(1-3) (p=0.77)and for visits that decreased in treatment, PhGA scores went from 2 (2-3) to
2 (1-3) (p=0.49). Patients who increased treatment had greater median (IQR) PhGA scores
at the visit before the treatment change compared to patients who did not change treatment:
3 (2-4) vs 2 (1-3), p=0.02. There were no other significant differences in PhGA scores
between the pre or post treatment groups. Similarly, there was a significant decrease in
median (IQR) CRP following an increase in treatment from 2.3 (0.6-4.4) mg/L to 0.9 (0.3-
4) mg/L (p=0.04) but no change in CRP with either decreasing or not changing treatment.
There were no changes in ESR between visits with increasing, decreasing, or not changing
treatment. Adding either a synthetic (including targeted synthetic) DMARD or a biologic
DMARD was associated with a significant decrease in PhGA ratings between visits from 3
(2-3.25) to 2 (1-3) and from 3.5 (3-5) to 3 (2-3) (p=0.04 and p<0.01, respectively). (Figure
3D) Withdrawal of a synthetic or biologic DMARD was not associated with a change in
PhGA score. Prednisone dose was not correlated with PhGA score, r; =—0.087, p=0.27.
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Discussion

This study was undertaken to characterize PhGA for RP, a rare disease that lacks validated
outcome measures. PhAGA was not a reliable measure of disease activity amongst raters from
different institutions, highlighting a need to develop and validate disease-specific activity
indices in RP. Despite this limitation, PhGA was reliable and useful to monitor disease
activity in response to treatment within a single-center observational cohort study of patients
with RP. Persistent disease activity was common in RP despite treatment, and most patients
with RP did not experience a relapsing-remitting pattern of disease activity.

The factors that influence PhGA ratings in RP are complex and can lead to differences

in clinical assessment of disease activity. For example, accurate determination of airway
inflammation based off clinical symptoms and direct observation of only the upper airway
can be challenging. In this study, very few individual signs or symptoms were independently
associated with PhGA score, highlighting that disease activity assessment in RP is likely
driven by multifaceted factors. Issues of study design may contribute to the lack of strong
associations between PhGA score and individual clinical symptoms. Patients were often
evaluated later into the disease course while receiving treatment, which may have blunted
associations between individual symptoms and disease activity assessment. Additionally,
clinical symptoms were categorized as present or absent. Degree of severity of individual
symptoms may have been more strongly associated with PhGA score.

Multiple measures point to a moderate influence of ESR and CRP, particularly when
elevated, on PhGA ratings. CRP weakly correlated with PhGA score. However, at most
visits, patients had normal acute reactants despite ongoing symptoms attributable to RP.
Without the acute phase reactant information, symptom-based variables appear to carry
more weight in the PhGA rating. Since it can be difficult in RP to differentiate between
disease activity and damage, knowledge of the acute phase reactant levels influences to
what extent the rater considers clinical symptoms as representative of active disease. These
findings are consistent with findings in other rheumatologic diseases, such as systemic lupus
erythematosus (SLE), where laboratory data has been shown to significantly impact PhGA
assessment. (20) Together, these data show that laboratory markers interplay with other
factors in the assessment of disease activity in RP.

The distribution of PhGA scores provides insight into disease activity profiles in patients
with RP. In this study, most patients had PhGA scores between 1 and 3. There were few
patients with PhGA scores greater than 3 and only a small number of patients with achieved
a PhGA score of 0. The small number of patients with a PhGA score of 0 points to the
difficulty of completely eliminating disease activity, even with treatment. Selection bias may
affect the distribution of PhGA scores, as patients on either extreme on the PhGA scale may
have been less likely to enroll and travel to the NIH to participate in this study. In some
cases, when clinical symptoms were minor, it may have been difficult to distinguish between
other etiologies rather than true disease activity, which is affirmed by the rating differences
of PhGA when information about elevated acute phase reactants is provided versus withheld.
Differentiating activity from damage remains an important challenge in the assessment and
care of patients with RP.
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Examination of PhGA scores over time provides insight into the natural history of RP

and treatment response. Based on change in PhGA ratings over consecutive visits, RP
worsens in only a few patients on treatment, improves slightly in many patients with
treatment, and stays the same only in those patients who already had low disease activity.
Contrary to the disease name—relapsing polychondritis—patients with multiple visits did
not show a relapsing-remitting pattern. Rather, there was a significant decrease in disease
activity between the first and second visits, and most patients remained relatively stable
over subsequent visits with ongoing persistent mild disease activity despite treatment.
Treatment escalation most often occurred after the initial study visit. Increasing treatment
with either synthetic, targeted synthetic, or biologic DMARDs was associated with a lower
PhGA score at subsequent follow-up visits, but PhGA score was not correlated with
glucocorticoid dose. Improvement in PhGA following increased treatment suggests that
aggressive pharmacologic measures for patients with active disease does help, as suggested
by others. (21) Alternatively, improvement in PhGA score only during the initial observation
interval could represent regression to the mean or the natural history of disease.

This study has some limitations. This was not an inception cohort; therefore, patients were
enrolled at various stages of disease and many had RP for years. This limitation is somewhat
countered by a relatively large sample size for a rare disease, prospective data collection, and
a standardized assessment protocol. Studying patients later in the disease course may have
restricted the range of disease activity observed in this study. Cumulative glucocorticoid
dosing was not examined which could explain the lack of association of PhGA score and
glucocorticoid dose. While this study begins to explore the association of laboratory and
symptom-based factors with PhGA ratings in RP, the composite drivers of PhGA scores are
yet to be determined.

Validation of a disease specific activity index is an unmet need in RP. While PhGA is
simple to implement, it is a generic measure of disease activity that lacks the nuance of a
disease-specific index. A disease-specific activity index may standardize activity assessment
in RP and improve agreement among investigators from different institutions. The RPDAI is
a proposed disease specific tool to quantify disease activity in RP, and efforts are currently
underway to modify and validate this index. (4)

Assessment of the PhGA in a cohort of patients with RP is a necessary step towards the
goal of outcome measure development and validation in RP. PhGA is useful to monitor
disease activity in RP but may not be reliable across different institutions. The complexity
of factors influencing PhGA ratings highlights the challenges of clinical assessment in

RP. Development of disease-specific outcome measures are a prerequisite to the successful
conduct of much-needed randomized clinical trials in RP.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Significance and Innovations

. Physician global assessment (PhGA) can be used to monitor disease activity
in relapsing polychondritis (RP)

. Acute phase reactants are not elevated in most patients with RP and weakly
correlate with PhGA

. Persistently active disease is more common than a relapsing-remitting pattern
of disease activity in RP

. Despite treatment, few patients with RP achieve a PhGA score of 0, indicating
absence of disease activity
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Figure 1. Distribution of physician global assessment (PhGA) scores in relapsing polychondritis.
Histogram shows the distribution of PhGA scores for 164 visits; median (interquartile range)

was 3 (2-3) (A). Box and whisker plot of PhGA scores when information about ESR and
CRP was provided to (no stripes) or withheld from (stripes) the raters. Whiskers show 5t to
95t percentile, 60 visits included (B).
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Figure 2. Physician global assessment (PhGA) scores of clinical vignettes by six independent

raters.

Scatter plot shows the PhGA scores for 20 patients by 3 raters from the evaluating institution
(black circles) and 3 additional outside raters (blue triangles) (A). Correlation matrix shows

the spearman’s correlation between each the 6 raters for the 20 patient visits. # denotes
a rater from the evaluating institution. Scores were significantly correlated (p<0.01) only

between the 3 raters from the evaluating institution (B).
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Figure 3. Interval change in physician global assessment (PhGA) score in association with
treatment.
Histogram shows change in PhGA scores between consecutive visits over 86 visit intervals

(A). Box and whisker plots of PhGA scores from four consecutive study visits in 47 patients
with at least two study visits. The median (interquartile range) for the first 4 visits were:

3 (2-5), 2 (1-3), 2 (2-3) and 2 (1-3), respectively (B). Box and whisker plots of PhGA
scores from two consecutive study visits categorized by an increase in treatment, no change
in treatment, or a decrease in treatment between visits (C). Box and whisker plots of PhnGA
scores from consecutive study visits in relationship to specific treatment changes between
visits (D).
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Table 1.
Baseline Study Population Characteristics.
Demographics n=78
Race (n, % Caucasian) 64 (82.1)
Sex (n, % Female) 65 (83.3)
Age at Visit (years, IQR) 45 (36-55)
Disease Duration (years, IQR) 8 (4-16)
Number of visits Median (IQR) 2 (1-3)
Follow up period (months, IQR) 6 (0-16)
Laboratory
CRP, mg/L Median (IQR) 2.2 (0.7-6.9)
ESR, mm/hr Median (IQR)) 105 (5-20.8)
Elevated acute phase reactants n (%) 28 (36.8)
Symptom Frequencies at visit attributed to RP in 28 days
Musculoskeletal 65 (83.3)
Arthralgia or Stiffness 57 (73.1)
Tenosynovitis or Synovitis 25 (33.3)
Nasal Chondritis 34 (43.6)
Auwuricular Chondritis 19 (24.4)
Chest Wall Chondritis 42 (53.8)
Audiovestibular 2(2.6)
Vestibular Dysfunction 0
Sensorineural hearing loss 2(2.6)
Cutaneous 2(2.6)
Respiratory Chondritis## 44 (56.4)
Wheezing 3(3.8)
\Woice Changes 17 (21.8)
Dry Cough 24 (30.8)
Dyspnea 29 (37.2)
Cardiovascular involvement 1(1.3)
Eye involvement 0
Subglottic Inflammation 7(10.2)
Tracheal wall thickness = 3 mm 18 (24)
Tracheomalacia 31 (42.3)
Bronchomalacia 10 (13.7)
Current Treatment
No Treatment 17 (21.8)
Prednisone dose (mg) 5 (0-20)
At least one synthetic DMARD 44 (56.4)
At least one biologic DMARD 17 (21.8)

Activity Scores
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Demographics n=78
PhGA Median (IQR) 3(2-3)
Disease activity summary score Median (IQR) 3(2-3)

Values are reported as median and interquartile range or as percentage and n-value.
#'Lab normal range (0-4.99), n=77
#.

Lab normal range 0-42 mm/hr for females and 0-25 mm/hr for males, n=76

###Respiratory Chondritis includes symptoms, not objective findings below

Missing values: Subglottic Inflammation (9), tracheal wall thickness (5), tracheomalacia (5), bronchomalacia (5)
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Table 2.

Median PhGA for visits with symptom present compared to visits when symptom not present

Symptom PhGA Symptom Absent Median (IQR) PhGA Symptom Present Median (IQR) P value
Musculoskeletal Involvement 2.5(1-3) 3(2-4) 0.57
Arthralgia or Stiffness 2 (1-3) 3(2-4) 0.024
Tenosynovitis or Synovitis 2.5 (1-4) 3(2-3) 0.49
Nasal Chondritis 2 (2-3.25) 3 (1.75-3.25) 0.91
Auricular Chondritis 2(2-3) 3(2-4) 0.45
Chest Wall Chondritis 2(2-3) 3(2-9) 0.42
Audiovestibular 3(2-3) 2 (1.75-4.25) 0.88
Vestibular Dysfunction 3(2-3.25) 2(2-2) 0.45
Sensorineural hearing loss 3(2-3) 3(1.4-4.5) 0.94
Cardiovascular involvement 3(2-3) 3(3-3) 0.66
Eye involvement 3(2-3.5) 2(2-2) 0.36
Respiratory Chondritis 2(2-3) 3(2-9) 0.21
Wheezing 25 (2-3) 3.5 (2.25-5) 0.045
Voice Changes 3(2-3) 3(1.75-4) 0.61
Dry Cough 3(2-3) 2 (1.75-4) 0.99
Dyspnea 2(2-3) 3(2-4) 0.12
Choking sensation 3(2-3.5) 3(2-3) 0.87
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