
Online supplementary information 

Additional clinical information for individual patients.  

Polymyostis/dermatomyositis 

Patient 1 

This 45 year old male developed inflammatory arthralgias and a skin rash in 2009, 

provisionally diagnosed as dermatomyositis. He experienced an initial good response to 

prednisolone 40 mg/day, however progressive exertional breathlessness occurred with a 

reduction in prednisolone dose, and in March 2010 he underwent a quadriceps muscle biopsy 

(demonstrating pathological features consistent with dermatomyositis). He was unable to be 

extubated following the biopsy procedure, and due to worsening respiratory failure, received 

treatment with IV methylprednisolone. He was transferred to our intensive care unit (ITU) 

and high resolution computed tomography (HRCT) demonstrated a pattern of organizing 

pneumonia with admixed fibrosis and diffuse alveolar damage. The combination of life-

threatening respiratory failure, HRCT findings and the underlying autoimmune process 

resulted in the decision to treat concurrently with IV cyclophosphamide 750 mg and 

rituximab. A dramatic improvement in HRCT appearances occurred over the following six 

weeks, and improvements in PFTs have continued during the subsequent 14 months of 

follow-up (with a DLco of 50% and FVC 99% predicted at most recent review). 

Patient 2 

This 60 year old male was diagnosed with polymyositis in 2003 (anti Jo1 antibody positive), 

and underwent a VATS lung biopsy which demonstrated features of fibrotic nonspecific 

interstitial pneumonia (NSIP; concordant with HRCT imaging). Despite prednisolone 40 

mg/day, dyspnoea and myositis deteriorated throughout 2007-2008 (with serum creatine 

kinase >2000). Measurement of respiratory muscle strength revealed normal nasal inspiratory 

sniff pressures at this time. In 2009, he completed six doses of IV cyclophosphamide (600 



mg/m2 , administered monthly) without significant improvement in symptoms, PFTs or CK 

level. Oral immunosuppression with mycophenolate mofetil (1 gram, twice daily) and 

prednisolone was instituted, and following rheumatological review, cyclosporine and 

hydroxychloroquine were introduced in a stepwise fashion. Despite this combination, 

myositis remained poorly controlled (CK 4500), and PFTs gradually deteriorated. In March 

2010, cyclosporine and hydroxychloroquine were ceased, and rituximab was administered 

(mycophenolate and prednisolone were continued, in accordance with our usual practice). 

Over the next nine months, there was a striking improvement in CK level (from 4500 to 370), 

improved muscle strength and exercise capacity, and improvement in DLco of 19% 

(supplementary figure 1a). 

Patient 3 

This 60 year old female was diagnosed with anti-synthetase syndrome (anti Jo 1 antibody 

positive) in 2000. Respiratory symptoms were minimal early in the disease course, although 

prominent extra-pulmonary symptoms of myalgias and arthralgias were troublesome, and 

initially controlled with prednisolone and azathioprine. By 2005 dyspnoea had progressed, 

and became acutely worse in 2007. IV cyclophosphamide (600 mg/m2 administered monthly 

for six months) was commenced in March 2008 with limited improvement in respiratory 

symptoms (although serum CK normalized). Rituximab was administered in November 2008, 

with marked improvements in dyspnoea and extra pulmonary CTD symptoms, and 

improvements in PFTs (supplementary figure 1b). Maintenance oral immunosuppression with 

mycophenolate and low dose prednisolone was commenced following rituximab. A flare in 

extra-pulmonary symptoms, and a minor decline in PFTs, resulted in a second cycle of 

rituximab in February 2010, with a further good response. 

Patient 4 



This 29 year old female was diagnosed with anti-synthetase syndrome (anti Jo 1 antibody 

positive) associated fibrotic NSIP in 2007, and despite mycophenolate and prednisolone, 

respiratory symptoms deteriorated rapidly during 2008. Myositis was controlled (with a 

normal serum CK level), although dyspnoea deteriorated despite conversion of 

mycophenylate to IV cyclophosphamide (600 mg/m2 administered monthly for six months). 

Rituximab was administered in May 2010, with a rapid in symptoms and PFTs 

(supplementary figure 1c), and these improvements have continued over the subsequent 12 

months of follow-up. 

Patient 5 

This 51 year old man was diagnosed with anti-synthetase syndrome (anti Jo1 antibody 

positive) in 2005, with associated fibrotic NSIP. Due to deteriorating respiratory symptoms 

and PFTs, IV cyclophosphamide (600 mg/m2 administered monthly for six months) was 

administered in 2007, with good response. This was followed by mycophenolate and low 

dose prednisolone. However, by late 2008, respiratory symptoms and PFTs deteriorated 

dramatically (with a normal serum CK level), and further IV cyclophosphamide (600 mg/m2 

administered at three weekly intervals) was commenced without benefit. Rituximab was 

administered in May 2009, and a striking benefit was achieved within three months, with 

improvement in symptoms and PFTs (supplementary figure 1d). This dramatic improvement 

was maintained following rituximab, but he died in his local hospital 18 months after 

rituximab (with the cause of death reported as a lower respiratory tract infection). During 

follow-up at our hospital eight days before death, he remained symptomatically stable with 

stable lung function tests (DLco of 38% and FVC of 68%) and normal inflammatory markers. 

The most recent lymphocyte subset analysis performed 12 months following rituximab (and 

six months prior to death) revealed persisting B cell depletion although infections had not 

been problematic over this time. Cyclosporine had recently been commenced (in addition to a 



long-standing mycophenolate and prednisolone regimen), due to persisting myositis activity, 

and to allow further steroid reduction. 

 

Undifferentiated CTD 

Patient 6. 

This 49 year man was diagnosed with an undifferentiated CTD in 2006, characterized by 

arthralgias, Raynaud’s phenomenon and positive autoimmune serology. HRCT appearances 

were consistent with fibrotic NSIP, and due to deteriorating dyspnoea and PFTs, IV 

cyclophosphamide was administered (monthly dosing at 600 mg/m2 for six months). 

Mycophenolate and prednisolone were commenced following cyclophosphamide, but 

deterioration continued (DLco and FVC declined by 25% from referral, despite therapy, to a 

nadir of 32% and 40% respectively) and rituximab was administered in December 2007. 

There was a marked improvement in symptoms and lung function (with a 22 % improvement 

in DLco; supplementary figure 1e) over the next 9 months, and these improvements were 

maintained until mid 2008, when a further deterioration occurred (despite mycophenylate and 

prednisolone maintenance immunosuppression). Re-treatment with rituximab resulted in a 

further improvement in DLco (improving by 21%) although deterioration occurred again 6 

months following treatment. He was declined for lung transplantation, and cyclical rituximab 

infusions have stabilized his very severe CTD-ILD for the last 12 months.  

 

Patient 7.  

This 37 year old lady presented with widespread consolidation on HRCT and was managed 

initially as a case of non-resolving pneumonia. Despite broad-spectrum antibiotics, symptoms 

and gas exchange deteriorated until it was necessary to initiate mechanical ventilation. She 

was treated with intravenous methylprednisolone (1 gram  for three consecutive days), with 



no response, and transferred to our ITU. Autoimmune serology revealed a positive 

rheumatoid factor (titre of 1:1720), positive anti-CCP and anti-Ro antibodies, and HRCT 

demonstrated a pattern of organizing pneumonia with diffuse alveolar damage 

(supplementary figure 2a). Following a negative viral and bacterial screen at bronchoalveolar 

lavage (BAL), treatment was commenced with reduced dose IV cyclophosphamide (750 mg), 

and rituximab. A repeat BAL 10 days later revealed evidence of herpes virus type 1 (positive 

viral culture, positive DNA PCR and immunoflurescence) and cytomegalovirus (positive 

DNA PCR) infection. Aciclovir was commenced and a repeat BAL two weeks later was 

negative for extended panel viral PCR (including HHV 1 and CMV) and 

immunofluorescence. A second dose of Rituximab and cyclophosphamide was then 

administered.  

The HRCT appearances improved significantly in the month following Rituximab and 

cyclophosphamide (supplementary figure 2b), such that the patient was discharged home 

after nine weeks, on prednisolone and mycophenolate. Recurrent lower respiratory infections 

requiring antibiotics remained problematic after discharge and by June 2010 (8 months 

following the initial rituximab dose) widespread consolidation re-appeared on HRCT 

(supplementary figure 2c). Following bronchoalveolar lavage to exclude infection, a second 

cycle of rituximab was administered. Dyspnoea gradually improved over the subsequent three 

months, although there is significant residual disability. 

 

Systemic sclerosis  

Patient 8 

This 63 year old man was diagnosed with SSc-related fibrotic NSIP (anti-topoisomerase 

antibody positive) in 1999, and experienced progressive dyspnoea over the subsequent three 

years despite prednisolone, azathioprine and eventually oral cyclophosphamide. Right heart 



catheter study revealed mildly elevated mean pulmonary artery pressure (27 mmHg) which 

rose significantly during exercise (to 40 mmHg), and bosentan was commenced. 

Cyclophosphamide was converted to mycophenolate in 2003 following complications of 

leucopaenia and haematuria. Pulmonary pressures remained stable on follow-up right heart 

catheter, but by 2010 dyspnoea and lung function had deteriorated further (supplementary 

figure 1f) with progression of interstitial lung involvement on HRCT (despite prednisolone 

and mycophenolate). Given previous cyclophosphamide-induced side effects, the decision 

was made to administer rituximab, while continuing on mycophenolate and low dose 

prednisolone.  Subjective symptomatic improvement had occurred within 2 months 

(including an improvement in six minute walk distance), although at 9 month follow-up there 

was no significant change in PFTs.  

 
 
 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



Supplementary figures 1a-f. 

Longitudinal pulmonary function trends for individual patients, before and after rituximab 

treatment. 
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1c.  

Patient 4 (DLco values were not available prior to May 2010) 

 
 

1d. 

Patient 5 

 
 

 

 

 

 

 

 

 

 

 



1e. 

Patient 6 

 
 

 

1f.  

Patient 8 

 
 

 

 

 

 

 

 

 

 



Supplementary figure 2. 

Patient 7.  

2a. 

A 37 year old female with undifferentiated connective tissue disease. HRCT through the mid 

zones shows widespread patchy consolidation and a generalized increased attenuation of the 

lung parenchyma, consistent with organizing pneumonia and diffuse alveolar damage.  

 
2b. 

Four weeks following rituximab and cyclophosphamide, the consolidation and ground glass 

opacification have largely resolved; some fine reticular elements and distortion of the lung 

parenchyma suggest the presence of some residual interstitial fibrosis. There is some minor 

pleural thickening in the left hemi-thorax. 

 
 



2c. 

Eight months following rituximab, there was a recurrence of dyspnoea. The HRCT shows a 

recrudescence of the ground glass opacification and some focal areas of consolidation. 

   
 


