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ABSTRACT Interstitial lung disease is often a serious complication of connective tissue 

disease（CTD）, representing the first cause of death in CTD.  However, there are few reports 

of SSc-RA overlap-associated interstitial pneumonia. Respiratory dysfunction as the first 

clinical manifestation is even rarely reported. We herein described a case of a male patient 

who developed significant respiratory dysfunction as the principal clinical sign for the past 6 

months, plus newly developed skin thickening in bilateral upper limbs and pain and swelling 

of multiple joints for the past 6 weeks. Extensive immunological screening showed high titer 

of antinuclear antibodies(ANA), rheumatoid factor(RF), anti-cyclic peptide containing 

citrulline (anti-CCP)，and positive anti-Scl-70 antibody. Chest high resolution computed 

tomography(HRCT) was performed and hence ILD was confirmed. Pulmonary function test 

(PFT) revealed obstructive ventilatory dysfunction rather than restrictive ventilatory 

dysfunction. So bronchodilation test was performed and asthma was considered. Finally, after 

a multidisciplinary team (MDT) discussion, the diagnosis of asthma and ILD associated with 

SSc-RA overlap was established. It is important to note that CTD associated pulmonary 

interstitial fibrosis must be considered as the differential diagnosis of any newly diagnosed 

interstitial pulmonary disease. In addition, if patient with dyspnea is highly suspicious of 

pulmonary interstitial fibrosis, bronchodilation test is still needed to exclude asthma in order 

to avoid misdiagnosis. 

KEYWORDS Interstitial lung disease; Asthma; Systemic sclerosis; Rheumatoid arthritis; 

Overlap syndrome; case report 

Introduction 

ILD is defined as pulmonary fibrosis seen on HRCT or chest radiography, most 

pronounced in the basilar portions of the lungs, or the occurrence of idiopathic “Velcro” 

crackles on auscultation(1). ILD may be secondary to connective tissue diseases, including 

rheumatoid arthritis (RA), systemic sclerosis (SSc), anti-neutrophil cytoplasmic antibody 
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(ANCA) associated vasculitis (AAV) and systemic lupus erythematosus (SLE). Overlapping 

syndrome (OS) is defined as the co-existence of two or more independent connective tissue 

diseases (CTD). SSc patients may have similar clinical manifestation to that of RA patients, 

for example, joint pain. In clinical practice, SSc-RA overlap is less common. Only about 6% 

of patients with SSc overlap with RA(2). Only quite a few cases have reported lung 

involvement during SSc-RA overlap(3, 4). Lung involvement as the first clinical manifestation 

of SSc-RA overlap is even rarely reported. We herein discuss the case and review the 

associated literature of ILD and SSc-RA overlap. 

Case presentation 

A 55-year-old male electrician started to suffer from dry cough and dyspnoea 6 months ago. 

Symptoms often became worse at night. The symptoms gradually worsened and skin 

thickening in upper limbs and multiple joint pain and swelling newly developed 6 weeks prior 

to admission. He had no history of smoking or allergies. Family history of lung cancer (father) 

was noted.  

Physical examination findings included clubbing fingers, skin thickening from bilateral 

fingers to elbows, swelling and tenderness at the proximal interphalangeal, metacarpophalan- 

geal, wrist, shoulder, knee, and ankle joints. Coarse crepitations were heard bilaterally in both 

lung fields, worse at the base. 

Pulmonary function test (PFT) was done which revealed obstructive ventilatory 

dysfunction with forced expiratory volume in 1 second (FEV1) of 2.13 L (76.5% of the 

predicted)，and 69.6% of forced vital capacity（FVC）. The diffusion function was revealed 

normal with carbon monoxide diffusion capacity(DLCO) of 7.97 mmol/min/kpa ,98.7% of 

the best. Bronchodilation test was showed positive（increase in FEV1 of 13.85% and 290 mL 

from baseline, 10–15 minutes after 400 mcg albuterol） . HRCT showed interstitial 

inflammation with fibrosis at the bottom of both lungs, characterized by honeycomb and 

grid-like changes in surrounding lung tissue, accompanied by partial bronchiectasis (Figure 1). 

Enlargement of lymph nodes in the intramediastinum, bronchial carina, lower esophageal 

space were also observed.  

Transthoracic echocardiography (TTE)，transesophageal endoscopic ultrasound-guided 

fine-needle aspiration (EUS-FNA) of mediastinal lymph nodes, electromyography (ECM), 

electronic gastroscope and positron emission tomography-computed tomography(PET-CT) 

were also performed but they provided no significant additional information. 

The laboratory results showed an increased level of inflammatory parameters 

(erythrocyte sedimentation rate: ESR, 95 mm/h; C-reactive protein: CRP ， 86.42 

mg/dl), rheumatoid factor(RA)(188 units/ml)，anti-cyclic citrullinated protein (anti-CCP) 

antibody(20.73 units/ml). Antinuclear antibodies (ANA) was positive, at titer 1:1000 with 

homogeneous pattern. Anti-Scl-70 antibody was strongly positive (+++). Blood gas analysis 

showed a drop in arterial partial pressure of oxygen (pH: 7.44; pO2: 61 mmHg; pCO2: 37 

mmHg). 

After a multi-disciplinary team (MDT) discussion (pneumonologists, radiologists, and 

rheumatologists), the diagnosis was finally confirmed, that was asthma and ILD secondary to 
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SSc-RA overlap syndrome. Then the patient was prescribed with methylprednisolone (40mg 

daily), tripterygium glycosides tablet（30mg daily）and budesonide and formoterol fumarate 

powder for inhalation. Dyspnea was significantly alleviated. Joint pain and tightness of the 

skin were also relieved. Prednisone tapered gradually as the above symptoms were improved. 

Up to now, followed up for more than one year, the clinical manifestations and the pulmonary 

function of the patient remain stable.  

 
Figure 1  HRCT scan demonstrating ILD 

Discussion 

Systemic scleroderma (SSc) is an autoimmune disease characterized by vascular damage, 

autoimmunity, and tissue fibrosis (5).HRCT imaging and pulmonary “Velcro” crackles were 

suggested of interstitial lung disease, and immunological test showed high titer of ANA and 

strongly posive anti-Scl-70 antibodies. The patient met the diagnostic criteria for systemic 

scleroderma(SSc) as defined by the American Society of Rheumatology in 2013(1). Besides, 

the patient has more than ten joints involved, high-titer of RF and anti-CCP, increased CRP 

and ESR, and in addition, duration of symptoms was more than 6 weeks, which were 

consistent with the diagnosis of rheumatoid arthritis(RA) (6). Therefore, the diagnosis of 

SSc-RA overlap syndrome(OS) was established. The respiratory symptoms and pulmonary 

function tests supported the diagnosis of asthma according to the Global Strategy for Asthma 

Management (GINA)(7).  

24-97% of patients with SSc developed arthritis during the course of the disease(5). 

Anti-CCP antibodies and RF can be present in SSc patients, particularly in those with joint 

involvement, which may lead to misdiagnosis as RA on the early stage (2). In fact, SSc-RA 

overlap is less common. The true rate of patients with SSc overlapped with RA is only 

4.6%-6% (2, 8). In a research of 61 SSc patients, anti-CCP positive was observed only in 

patients with SSc-RA overlap(5). So the detection of high titer anti-CCP antibodies in SSc may 
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be helpful in determining the diagnosis of SSc-RA overlap syndrome and facilitating 

appropriate treatment.  

ILD is particularly common in patients with SSc among connective tissue diseases. Data 

from the Spanish scleroderma study group showed that 43% of 1,374 SSc patients showed 

pulmonary fibrosis on chest radiographs or HRCT(9). Indeed, ILD has been included in the 

SSc classification criteria. In SSc population, the presence of anti-Scl-70 antibodies, the 

decreased forced vital capacity (FVC) and the degree of fibrosis at baseline were predictors of 

progression of pulmonary fibrosis during follow-up(10). The course of SSc-ILD was evident 

during the first 1-4 years of follow-up. Patients with no decline in lung function over four 

years had better results.  

Rheumatoid arthritis also causes interstitial fibrosis alone. The reported prevalence of 

ILD in RA patients varies greatly, depending on the detection method and the study 

population selected. Studies have reported prevalence rates as low as about 4% to 68%(11, 12). 

Most lung disease occurs within 5 years after the initial diagnosis of RA(13).The risk of 

developing ILD was higher in RA patients who were older at the time of disease onset, in 

male patients, and in individuals with high titers of RF and anti-CCP antibodies(14). 

Patients with overlap syndrome have a higher incidence of pulmonary interstitial fibrosis 

and a poorer prognosis(8). Moreover, compared with RA patients, the frequency of HLA-DR3, 

HLA-DR7, HLA-DR11, and HLA-DRW53 increased significantly in SSc-RA patients. These 

suggested that SSC-RA overlap syndrome may be a unique genetic, immunological and 

clinical entity(8). 

PFT in cases with severe ILD secondry to SSc-RA overlap syndrome demonstrated 

restrictive pattern with reduced FEV1, and reduced DLCO(4) . However, in this case, PFT 

reported mild obstructive pulmonary ventilation dysfunction with normal diffusion function. 

Then bronchodilation test was performed, and the result proved positive. So the diagosis was 

finally confirmed as ILD complicated with asthma.  

Conclusion 

In this report, we presented a rare case of respiratory dysfunction caused by ILD (SSc-RA 

overlap syndrome-associated) and asthma. It is important to note that CTD associated 

pulmonary interstitial fibrosis must be considered as the differential diagnosis of any newly 

diagnosed interstitial pulmonary disease. A multidisciplinary approach with the intervention 

of respiratory physicians, radiologists and rheumatologists is recommended to achieve correct 

diagnosis. In addition, if patient with dyspnea is highly suspicious of pulmonary interstitial 

fibrosis but PFT report doesn’t support the diagnosis of ILD, bronchodilation test is then 

needed to exclude asthma in order to avoid misdiagnosis. 
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