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Abstract 
Background: Exercise training has demonstrating to be safe and promote 
benefits for several rheumatologic autoimmune diseases. However, no study 
has evaluated the safety and benefits of exercise in relapsing polychondritis. 
Aim: To evaluate the effectiveness of an exercise training program in a pa-
tient with relapsing polychondritis. Case presentation: A 67-year-old female 
patient with relapsing polychondritis in remission was submitted to a 
12-week, twice weekly, aerobic and resistance training program. Aerobic ca-
pacity, muscle strength and function capacity, as well as body composition, 
were evaluated at baseline and after 12-weeks. Conclusions: Exercise training 
program demonstrated to be effective for increasing aerobic capacity, muscle 
strength and function, and for improving body composition in the patient. 
Further studies are necessary to confirm these findings. 
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1. Introduction 

Relapsing polychondritis (RP) is a rare autoimmune systemic disease characte-
rized by inflammation of proteoglycan-rich structures and cartilaginous tissues 
[1] [2]. Patients with RP have recurrent inflammation of auricular pinna, nasal 
cartilage, peripheral joints and vertebral disks [2] [3]. Moreover, these patients 
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may exhibit clinical manifestations, such as auricular chondritis, non-erosive 
polyarthritis, nasal cartilage chondritis, inflammation of ocular structures, res-
piratory tract chondritis, as well as vestibular and cochlear damage [2] [3] [4]. 

Structural deformities can lead to life-threatening cardiopulmonary manife-
stations, such as airway collapse and valvarcardiac regurgitation [4] [5]. Gener-
ally, the primary cause of death is respiratory failure due to RP, followed by lung 
infections and cardiovascular events [1] [2] [3] [4] [5]. 

Exercise training has proven to be an important tool for mitigating clinically 
related symptoms in autoimmune rheumatic diseases, such as systemic lupus 
erythematosus, rheumatoid arthritis and systemic autoimmune myopathies [6] 
[7]. In addition, exercise training has been shown to promote an increase in 
aerobic capacity, muscle strength and function, and to improve quality of life in 
autoimmune rheumatic diseases [6] [7] [8] [9]. Importantly, these benefits of 
exercise training have been observed without exacerbating the inflammatory mi-
lieu [9] [10], proving that this non-pharmacological strategy is effective and safe 
for the management of autoimmune rheumatic diseases. However, to the best of 
our knowledge, there are no studies evaluating the effectiveness and safety of ex-
ercise training programs for patients with RP. 

2. Case Study 

A 67-year-old female with RP, according to criteria of McAdam et al. [2] was as-
sessed in the present case study. She presented the first symptoms 10 years prior, 
with polyarthralgia, bilateral diffuse anterior scleritis, hoarseness and acute 
chondritis of the right auricle. There was no cardiac or interstitial lung involve-
ment. At the time of the initial manifestations, she was an active attorney, 
non-smoker, with controlled diabetes mellitus and systemic arterial hyperten-
sion. She was promptly treated with the combination of methotrexate (15 
mg/week) and prednisone (0.5 mg/kg/day), with complete resolution of symp-
toms. One year later, she presented hoarseness and ear chondritis again, during 
glucocorticoid withdrawal, and was successfully treated with a new prednisone 
dose (0.5 mg/kg/day again) and methotrexate adjustment (to 25 mg/week). Her 
disease has since remained stable, without related complaints and normal labor-
atory tests. Prednisone was suspended 8 years ago and methotrexate 2 years lat-
er, without further relapse. 

The patient underwent a 12-week, twice weekly, supervised exercise training 
program at an intra-hospital gymnasium. The exercise training program was 
comprised of aerobic and resistance training. Aerobic sessions consisted of a 
5-min warm-up followed by 30 - 50 min of treadmill walking, and a 5-min cool-
ing-down period. Walking time was gradually increased every four weeks, from 
30 to 50 min. The intensity of the exercise sessions was set at heart rate (HR) 
corresponding to the interval between the ventilator anaerobic threshold (VAT) 
and respiratory compensation point (RCP). Shortly after each aerobic session, 
the patient performed resistance training, which was comprised seven exercises 
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per session, including leg press, bench press, leg extension, pulley, leg flexion, 
seated row and abdominal exercises. The patient performed three sets of 12 re-
petitions, with 1 min rest between sets. Stretching exercises were performed after 
the resistance training. Training intensity was adjusted according to a gradual 
increase in strength, such that the patient was able to perform no more than 12 
repetition maximum (RM). At least two physical education professional super-
vised and monitored all sessions. The patient was advised to report any adverse 
events throughout the exercise training program. 

Before and after the exercise training program, the patient completed a max-
imal graded treadmill cardiopulmonary exercise test to determine peak oxygen 
uptake (peak VO2). Additionally, muscle strength tests (assessed by one-RM and 
handgrip test), functional performance (assessed by Timed Up and Go [TUG] 
and Timed-Stands Test [TST]), were evaluated as described elsewhere [9] [10]. 
Fat-free mass, fat mass and body fat were measured using dual X-ray absorpti-
ometry (DXA). 

Data on aerobic capacity and muscle strength at baseline and after 12-week of 
exercise intervention are given in Table 1. After the 12-week exercise training 
program, the patient exhibited a substantial increase in aerobic capacity, dem-
onstrated by increased time to ventilatory anaerobic threshold, time torespira-
tory compensation point and time to exhaustion, with no changes in absolute 
(L/min) or relative (mL/kg/min) peak VO2. Moreover, increases in peak heart 
rate peak and respiratory exchange rate were observed. In addition, muscle 
strength was increased on the leg press and bench press exercises and improve-
ment was seen in the TUG test, suggesting improved muscle function. 

Body composition data are presented in Figure 1. The patient had a signifi-
cant decrease in body fat and fat mass as well as an increase in fat-free mass, 
suggesting improved body composition after the 12-weeks exercise training 
program. The patient signed the consent form and consents with the publishing 
of this case report. 

3. Discussion 

This is the first study to evaluate the safety and benefits of exercise training in a 
patient with RP. The present study showed that a 12-week exercise training was 
able to increase aerobic capacity, as well as upper- and lower-limb muscle 
strength and functional capacity. In addition, a decrease in body fat and fat mass 
and an increase in fat-free mass were also observed. Notably, there was no dis-
ease relapse or adverse events during the exercise training program. 

Patients with RP have recurrent inflammation in proteogly can-rich structures 
and cartilaginous tissues, which can lead to clinical manifestations, such as res-
piratory tract chondritis, airway collapse, valvar cardiac involvement, inflamma-
tion of peripheral joints and non-erosive polyarthritis [1] [2] [3] [4] [5]. All 
these outcomes can contribute to impairment in aerobic capacity and decrease in 
muscle strength and function in patients with RP. 
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Table 1. Aerobic capacity, muscle strength and functional capacity in the patient at baseline and after 12-weeks exercise training 
program. 

 At baseline After 12 weeks Variation (%) 

Aerobic capacity    

Peak VO2 (L/min) 1.2 1.2 0.0 

Peak VO2 (mL/kg/min) 21.0 21.4 +1.9 

Peak Heart rate (bpm) 144 176 +22.2 

PeakRER 0.9 1.3 +44.4 

Time to VAT (min) 2.3 6.0 +160.9 

Time to RCP (min) 4.3 10.0 +132.6 

Time to exhaustion (min) 6.0 12.0 +100.0 

Strength and functional capacity    

Legpress 1RM (kg) 100.0 120.0 +20.0 

Benchpress 1RM (kg) 22.0 24.0 +9.1 

Handgrip (kg) 22.0 21.5 -2.3 

TST (reps) 15 17 +13.3 

TUG (s) 6.9 6.5 -6.4 

RER: respiratory exchange rate; RCP: respiratory compensation point; RM: repetition maximum; TST: timed-stands test; TUG: timed-up-and-go. VAT: 
ventilatory anaerobic threshold; Peak VO2: peak oxygen uptake. 

 

 
Figure 1. Body composition in the patient before and after 12-week exercise training program. 

 
Impairmentsin aerobic capacity, muscle strength and function in autoimmune 

rheumatic disease have been associated with disease activity, impaired quality of 
life and increased cardiovascular risk in patients with autoimmune rheumatic 
diseases [11] [12]. In the present study, a 12-week exercise training program was 
shown to be effective for improving aerobic capacity and increasing muscle 
strength and function (i.e. TUG) in the RP patient, with no related adverse 
events reported, suggesting a potential therapeutic effect of exercise training in 
this disease. 

There have been concerns that exercise training may increase inflammation 
and exacerbate clinical symptoms in autoimmune rheumatic disease [13]. How-
ever, sedentary behavior, which leads to an increase in adipose tissue, has been 
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strongly associated with worsening inflammation [14] [15]. Notably, recent stu-
dies have demonstrated that exercise has a potential anti-inflammatory effect in 
inflammatory diseases [9] [10]. One mechanism that contributes to the an-
ti-inflammatory effects of exercise training is a decrease in adipose tissue [14]. In 
the present study, substantial decreases in body fat and fat mass, besides an in-
crease in fat-free mass, were observed. These results suggest that exercise train-
ing can improve body composition and possibly help attenuate inflammatory 
markers in RP. Inflammatory markers were not evaluated in this case study and 
therefore further studies involving a larger number of patients are necessary to 
confirm this assumption. 

4. Conclusion 

In conclusion, the present case report suggests that a chronic exercise training 
program increased aerobic capacity, muscle strength and functional capacity in 
the patient. Additionally, a decrease in body fat and fat mass, and an increase in 
fat-free mass, suggests that exercise training can improve body composition in 
this disease. No adverse events were reported during the exercise training pro-
gram, indicating that the exercise training was safe in this case study. However, 
studies assessing inflammatory markers, safety and the exercise training pro-
gram in the disease are necessary to confirm these findings. 
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