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ABSTRACT 
Interstitial lung disease is a condition that causes gradual scarring of the lung tissue. This may be due to some chemical exposure or 
even due to substances like coal and asbestos dust. It may also tesult from auto immune conditions such as rheumatoid arthritis. The 
scarring which occurs in this condition is usually irreversible. The common symptoms of this condition includes dry cough and SOB 
on exertion. The diagnostic procedures include HRCT chest imaging, blood tests, bronchoscopy, bronchoalveolar lavage , pulmonary 
function tests and rarely surgical biopsy. The basic first line therapy includes corticosteroids, DMARDs based on the condition and 
type of ILD in the individual patient followed by a lung transplant if needed. 

 

INTRODUCTION: 

Rheumatoid Arthritis is a chronic systemic inflammatory 

condition potrayed as dynamic progressive  devastation  that 

occur to  joints in  the body. RA affects approximately 1% of the 

population and it is expected  that 20 lakh young adults in the 

US are troubled by this condition. Women are three times more 

likely to be affected than men1. The cause of the disease 

remains unclear . A lot of immunological occurance are 

recognised ,a lot of which are used for targeted delivery of 

drugs 2.The criteria for diagnosis given by the American 

Rheumatism Association is as follows 

 stiffness of bones in the early hours 

 inflammation and deformation of more than 

two joint regions  

 inflammation & deformation  of  proximal 

interphalengeal, metacarpal phalengeal 

joints. 

 Symmetrical arthritis 

 Nodules associated with RA 

 Presence of  rheumatoid factor3. 

However joint problems are the main appearance in RA, it has 

other conditions like extra-articular indicators that lead to the 

significant illness and increased death observed with this 

disease. Although heart conditions are one of the cause for 

most RA-related mortality, lung disease also plays  a maximum 

role, leading  nearly about 10% to 20% of all deaths. lung 

problems transpire in almost 60% to 80% of people suffering 

with RA, in them most of them are without any symptoms. RA 

directly affects all internal parts of the thorax, including the 

lung parenchyma, large and small airways, pleura, and to little 

extent the vasculature. In addition, lung infections due to 

pathogens and lung disease caused with immunosuppressive 

agents like DMARDS and biologic  

 

 

 

 

 

agents used for the treatment of RA cause drug induced lung 

disorders. RA-associated lung disease naturally occurs within 5 

years of RA diagnosis and sometimes lead to joint diseases in 

up to 20% patients4. In this review we focus on pulmonary 

expressions of rheumatoid arthritis, clinical manifestations, 

Pathophysiology, diagnosis, RA drugs inducing ILD and 

treatment. 

PULMONARY EXPRESSIONS OF RHEUMATOID ARTHRITIS: 

1. Interstitial lung disease 

 Organising pneumonia 

 Usual interstitial pneumonia 

 Nonspecific interstitial pneumonia 

 Acute interstitial pneumonia 

 Lymphocytic interstitial pneumonia 

2. Airway disease 

 Bronchiectasis 

 Cricoarytenoid arthritis 

 Constrictive bronchiolitis 

 Follicular bronchiolitis 

3. Rheumatoid nodules 

4. Pleural disease 

 Empyema 

 Pneumothorax 

 Pleural effusion 

 Pleuritis 

5. Vascular disease 

 Vasculitis 

 Pulmonary hypertension 

6. Drug toxicity 

7. Fibrobullous disease 

8. Rheumatoid pneumoconiosis 

9. Amyloidosis Infection5. 

 

Key words:  
Interstitial Lung Disease,  
HRCT Chest Imaging,  
Disease Modifying Anti Rheumatic Drugs (DMARDs) 

Article History:  

Received On: 25.06.2019,  

Revised On: 10.10.2019,  

Accepted On.18.10.2.19  

Corresponding Author  
Name: T.V.S.Geethika 

Email: geethikatimmana@gmail.com 



Review Article  

T.V.S.Geethika et al., World Journal of Current Med and Pharm Research., Vol-1, Iss-5,138-142 

 

P
ag

e1
3

9
 

RHEUMATOID ARTHRITIS INDUCED INTERSTITIAL 

LUNG DISEASE: 

Atopsy studies suggest that pulmonary manifestations are the 

2nd most common cause of death due to RA ,the first being 

infection 6. Pulmonary manifestations are found in late course 

of this disease because they appear in the sub –clinical phase 

and the patient is primarily limited to articular disease7.ILD is 

the most common symptomatic pulmonary manifestation of 

RA. It occurs most commonly   in men than in women, 

particularly with respect to a high RF titre and end stage joint 

disease.  Radiographically, ILD associated with RA is 

indistinguishable from pulmonary fibrosis (IPF) of unknown 

cause and ILD that occurs together with other connective tissue 

diseases8,9. The classification of ILD based on the 

histopathology of the condition is given by The 2013 American 

Thoracic society and European Respiratory Society 10. The 

various forms of ILD that occurs with RA are  

 Usual interstitial pneumonia ( UIP) 

 Non specific interstitial pneumonia (NSIP) 

 Organising pneumonia (OP) 

 Desquamate interstitial pneumonia  

 Alveolar damage11, 12. 

RA THERAPY INDUCED ILD:  

 METHOTREXATE : Methotrexate has a serious side 

effect of mucosal ulceration leading to necrosis in the 

lung tissue. 

  indications of dyspnea, cough and fever 13. 

Radiological patterns: common findings like 

interstitial granulomatous infiltrates with ground 

glass opacification on chest CT 14. Unusual findings 

like, pleural effusions, reticulonodular disease, hilar 

lymphadenopathy 15-18. 

 Incidence : 0.3-11.6% 19. 

 ANTI TNF (adalimumab, certolizumab, gilomumab, 

infliximab, etanercept) drugs produces indications of 

dyspnea. 

Radiological findings include aseptic pulmonary 

nodules which are granulomatous, both necrotising 

and non necrotising 20, 21.  

Incidence: 0.5-3% 22. 

 LEFLUNAMIDE increased t-cell activation caused by 

leflunamide leads to pulmonary fibrosis. It produces 

indications of dyspnea, fever, cough 23.  

Radiological findings: diffuse or patchy ground glass 

opacities, usually with septal thickenings24. Incidence: 

1%23. 

 RITUXIMAB was primarily used in leukaemia. Later in 

2006 it was approved by EMEA for arthritis. 

Literature reviews suggest that administration of 

rituximab causes lung disorders in patients who are 

administered with anti rheumatoid arthritis drugs 

mainly DMARDs. It produces indications of dyspnea. 

Radiological findings: acute or subacute OP 25, acute 

respiratory distress 25. 

 SULFASALAZINE has an unknown mechanism in 

inducing ILD. However one of the adverse effects of 

salfasalazine was found to be pulmonary toxixity. 

It produces dyspnea and cough. Radiological findings: 

esinophilic pneumonia and peripheral esinophilia26. 

 

 

PATHOPHYSIOLOGY: 

 Rheumatoid arthritis is a condition caused due to buildup of 

excessive citrullinated proteins in the synovial area. Interstitial 

Lung Disease (ILD) is a condition caused due to extreme 

curative effect in response to injury of lung ensuing fibrosis of 

lung. RA-ILD is a resultant reaction of extreme curative effect in 

healing the damage caused by excessive diposition of 

citrullinated proteins.  

 

 
 

CLINICAL MANIFESTATIONS: 

The indications of ILD commonly arise after the attack of 

arthritis, 1/5th of patients with lung predates articular disease 
27. Patients sometimes may found to be without any symptoms , 

but the common observed complaints are shortness of breath 

and cough28. Lung fibrosis, finger clubbing are commonly 

observed and are seen in almost 75% of cases27, although not as 

commonly as in idiopathic lung fibrosis 29. Generally, ILD 

related with RA have a tendency to follow a short course than 

the idiopathic form of a disease. Sometimes patients may 

advance to respiratory failure of end stage30. 

The symptoms that occur generally develop in the time course; 

however, the rate of this development differs from affected 

person to person and among the diverse types of ILD. 

Literatures show that an IUP patient may develop symptoms 

faster than other types of ILD in RA31, 32. Hypertension in 

pulmonary artery (PAH) is majorly related with systemic 

sclerosis,  developed in ILD  with RA33. The indications of the  

atricular inflammation lead to the occurance of ILD in 

maximum number of cases 34. 

DIAGNOSIS: 

The identification of RA-ILD is based up on pulmonary function 

tests, HRCT and rarely lung biopsy35. A deep study on patient 

history including his occupation, environmental and 

pharmaceutical factors should be piloted to 

calculateprobablealternate cause.The most significant 

diagnoses are either related to previous or present infection 

and drug toxicity because of the therapy. The possibility of 

severe infection in persons with RA is 2x times greater than 

normal36. The pattern of radiographic anomalyobserved on 

HRCT in RA has showed to be an exceptional predictor of the 

basic pathologic outline. UIP, NSIP, and BOOP are strongly 

interrelated with the originalpathology37, 38. Inaddition to 

pathological patterns, radiographic patterns are also used for 

prediction of development and consequence in RA-ILD. 
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PULMONARY FUNCTION TESTS:   

PFTs normally determine fall in lung volumes and DLCO, even 

in the asymptomatic stage39.Reduced DLCO is the most apt 

marker for interstitial pneumonia on HRCT 40. The sensitivity 

of x-rays for the identification of ILD is low (5-25%), when 

compared to HRCT, disclose signs of ILD in about 50% of 

patients suffering with RA41. 

DIAGNOSTIC PATTERNS 

 USUAL INTERSTITIAL PNEUMONIA with a prevalence 

of 44-66% shows areas of fibrosis and fibroblastic 

foci in the histological pattern. It appears as bilateral 

basal and sub pleural reticulation on radiological 

pattern. 

 NON SPECIFIC INTERSTITIAL PNEUMONIA with a 

prevalence of 24-44% shows uniform cellular 

infiltrate and interstitial fibrosis; but lacks 

honeycombing in the histological pattern. It appears 

as prominent ground glass opacities with absence of 

honeycombing on radiological pattern. 

 ACUTE INTERSTITIAL PNEUMONIA with a prevalence 

of 0-11% shows oedema with alveolar damage and 

hyaline membranes in the histological pattern. It 

appears as progressing ground glass changes with 

consolidation of base. 

 CRYPTOGENIC ORGANISING PNEUMONIA with a 

prevalence of 0-11% shows interstitial inflammation, 

organization of alveolar ducts (rarely alveoli and 

bronchioles) in the lumen of lung tissue42. 

HOW TO DIAGONISE THE PATIENT FOR ILD WITH 

R.A:  

 Firstly constitutional symptoms like swallowing 

difficulty, rashes, and joint pains causing physical 

discomfort, symptoms of sicca and raynaud 

phenomenon are the main elements of history. 

 Secondly we should evaluate for papules, ulcers, and 

proximal muscle weakness in the physical 

examination. 

 The laboratory tests should aim at evaluating 

rheumatoid factor which is anti cyclic citrullinated 

peptide. 

 Total lung capacity, FVC should be evaluated on the 

basis of 6min walk distance and oxygen saturation in 

a pulmonary function test. 

 All the suspected patients should take radiographic 

tests like HRCT scan and NSIP to see the unusual 

patterns of RA –ILD. 

 Pathologically the biopsy of lung specimen shows 

unclear biopsy samples from upper middle lower lung 

fields43.  

TREATMENT FOR RA-ILD: 

Drugs used in treatment of interstitial lung disease are: 

 PREDNISOLONE with a dose of 0.5-1mg/kg/day upto 

60mg/day 

 METHYLPREDNISOLONE with a dose of 1g/day IV for 

3 days 

 AZATHIOPRINE with a dose of 1-2mg/kg/day 

 CYCLOPHOSPHOMIDE with a dose of 1-2mg/kg/day 

PO or 500-1000mg IV pulse every 4 weeks 

 MYCOPHENOLATE MOFETIL with a dose of 1-1.5g bid 

 

The basic therapy for newly identified RA-ILD is a dose of 

prednisone which is higher than the original dose [45]. 

Immunosuppressive agents are not usually used. New agents 

like mycophenolate46, rituximab and tocilizumab47. 

Mycophenolate with a dose of 1-2mg a day in persons with 

mild condition has reported to alleviate RA-ILD, although it 

does not always appear to be active in improving the articular 

indications of the disease, for this condition we use disease 

modifying anti rheumatic drugs48. The safe and efficious use of 

Rituximab in treating RA induced ILD is presently under 

investigation. Imatinib a tyrosine-kinase inhibitor used in 

treating of chronic myeloid leukemia has also been 

recommended in the treatmentof RA induced ILD49. A recent 

finding shows the efficacy when given along with 

cyclophosphamide in the treatment of ILD50.Tocilizumab is a 

humanized antihuman IL-6 receptor monoclonalantibody 

possiblyalter the process of ILD and other systemicindications 

of RA since IL-6 is majorly expressed on cells in rheumatoid 

synovial tissue51 and it is also observed to have increased 

correlation with various factors of disease activity52, 53. 

Drug induced pneumonitis also should be taken in account 

when diagnosis of RA-ILD. Cyclophosphamide at a dose 10–15 

mg/kg is generally given in IV route along with 

methylprednisolone at a dose 7–10 mg/kg at every third week 

for six doses in RA-ILD patients with high severity48.At the end 

the medication, it is necessary to check the lung function. 

Responders are commonly given with less dose of prednisone 

PO and azathioprine PO at a dose1–2 mg/kg to maintain the 

therapeutic action, often on an undefined basis53. 

 

SUMMARY:  

RA-ILD is the most projecting and devastating indication of 

Rather is many factors that can vague the diagnosis, but rapid 

diagnosis and treatment may delay the development to last 

stage lung disease. Unlike, once RA-ILD had been identified, it is 

often, challenging for the clinician assessment procedure. Is it 

the disease, the drugs or some other distinct factors backing 

the weakening in lung function. We can make early diagnosis 

with the advent of recent advancements in HRCT along with 

supporting clinical and physiological data even in patients 

without symptoms. Respiratory tract infections are  commonly 

found in patients who are under treatment of DMARD’S and 

biologics, so it is very important to check for the symptoms like 

dyspnoea, cough in such patients to have a control over the 

progression of disease. Alter all the testing procedures and 

after a clear final diagnosis is made, the treatment plan should 

aim at the symptomatic relief and also slowing down the 

progression of the disease. This review also brings awareness 

about ILD which is a very common effect due to administration 

of drugs used for RA. 

 

CONCLUSION: 

Pulmonary manifestations are the most common complications 

of rheumatoid arthritis. Of which interstitial lung disease is an 

important manifestation and is most commonly seen in 

majority of the patients with rheumatoid arthritis. RA-ILD is 

also caused by the drugs used in RA therapy. Prednisolone, 

methyl prednisolone, azathioprine, cyclophosphamide, 

mycophenolate mofetil are the drugs used in the treatment of 

RA-ILD based on individualized treatment. 

 



Review Article  

T.V.S.Geethika et al., World Journal of Current Med and Pharm Research., Vol-1, Iss-5,138-142 

 

P
ag

e1
4

1
 

 
 

 

 

 

 

 

 

 

REFERENCES: 

1) Olson AL, Swigris JJ, Sprunger DB, Fischer A, 

Fernandez-Perez ER, Solomon J, Murphy J, Cohen M, 

Raghu G, Brown KK. Rheumatoid arthritis–interstitial 

lung disease–associated mortality. American journal 

of respiratory and critical care medicine. 2011 Feb 

1;183(3):372-8. 

2) Hunninghake GW, Fauci AS. Pulmonary involvement 

in the collagen vascular diseases. American Review of 

Respiratory Disease. 1979 Mar;119(3):471-503. 

3) Arnett FC, Edworthy SM, Bloch DA, Mcshane DJ, Fries 

JF, Cooper NS, Healey LA, Kaplan SR, Liang MH, Luthra 

HS, Medsger Jr TA. The American Rheumatism 

Association 1987 revised criteria for the classification 

of rheumatoid arthritis. Arthritis & Rheumatism:  

 

 

 

Official Journal of the American College of 

Rheumatology. 1988 Mar;31(3):315-24. 

4) Esposito AJ, Chu SG, Madan R, Doyle TJ, Dellaripa PF. 

Thoracic Manifestations of Rheumatoid Arthritis. 

Clinics in chest medicine. 2019 Sep 1;40(3):545-60. 

5) Lee HK, Kim DS, Yoo B, Seo JB, Rho JY, Colby TV, 

Kitaichi M. Histopathologic pattern and clinical 

features of rheumatoid arthritis-associated interstitial 

lung disease. Chest. 2005 Jun 1;127(6):2019-27. 

6) Nannini C, Ryu JH, Matteson EL. Lung disease in 

rheumatoid arthritis. Current opinion in 

rheumatology. 2008 May 1;20(3):340-6. 

7) Wilsher M, Voight L, Milne D, Teh M, Good N, Kolbe J, 

Williams M, Pui K, Merriman T, Sidhu K, Dalbeth N. 

Prevalence of airway and parenchymal abnormalities 



Review Article  

T.V.S.Geethika et al., World Journal of Current Med and Pharm Research., Vol-1, Iss-5,138-142 

 

P
ag

e1
4

2
 

in newly diagnosed rheumatoid arthritis. Respiratory 

medicine. 2012 Oct 1;106(10):1441-6. 

8) Walker WC, Wright V. Pulmonary lesions and 

rheumatoid arthritis. Medicine. 1968 Nov 

1;47(6):501-20. 

9) Remy-Jardin M, Remy J, Cortet B, Mauri F, Delcambre 

B. Lung changes in rheumatoid arthritis: CT findings. 

Radiology. 1994 Nov;193(2):375-82. 

10) Travis WD, Costabel U, Hansell DM, King Jr TE, Lynch 

DA, Nicholson AG, Ryerson CJ, Ryu JH, Selman M, 

Wells AU, Behr J. An official American Thoracic 

Society/European Respiratory Society statement: 

update of the international multidisciplinary 

classification of the idiopathic interstitial 

pneumonias. American journal of respiratory and 

critical care medicine. 2013 Sep 15;188(6):733-48. 

11) Nakamura Y, Suda T, Kaida Y, Kono M, Hozumi H, 

Hashimoto D, Enomoto N, Fujisawa T, Inui N, 

Imokawa S, Yasuda K. Rheumatoid lung disease: 

prognostic analysis of 54 biopsy-proven cases. 

Respiratory medicine. 2012 Aug 1;106(8):1164-9. 

12) Kim EJ, Elicker BM, Maldonado F, Webb WR, Ryu JH, 

Van Uden JH, Lee JS, King TE, Collard HR. Usual 

interstitial pneumonia in rheumatoid arthritis-

associated interstitial lung disease. European 

Respiratory Journal. 2010 Jun 1;35(6):1322-8. 

13) Kremer JM, Alarcón GS, Weinblatt ME, Kaymakcian 

MV, Macaluso M, Cannon GW, Palmer WR, Sundy JS, 

St. Clair EW, Alexander RW, Smith GW. Clinical, 

laboratory, radiographic, and histopathologic features 

of methotrexate‐associated lung injury in patients 

with rheumatoid arthritis. A multicenter study with 

literature review. Arthritis & Rheumatism. 1997 

Oct;40(10):1829-37. 

14) Walden PA, Mitchell-Weggs PF, Coppin C, Dent J, 

Bagshawe KD. Pleurisy and methotrexate treatment. 

British medical journal. 1977 Oct 1;2(6091):867. 

15) Cannon GW, Ward JR, Clegg DO, Samuelson Jr CO, 

Abbott TM. Acute lung disease associated with 

low‐dose pulse methotrexate therapy in patients with 

rheumatoid arthritis. Arthritis & Rheumatism: Official 

Journal of the American College of Rheumatology. 

1983 Oct;26(10):1269-74. 

16) St Clair EW, Rice JR, Snyderman R. Pneumonitis 

complicating low-dose methotrexate therapy in 

rheumatoid arthritis. Archives of internal medicine. 

1985 Nov 1;145(11):2035-8. 

17) Kremer JM, Alarcón GS, Weinblatt ME, Kaymakcian 

MV, Macaluso M, Cannon GW, Palmer WR, Sundy JS, 

St. Clair EW, Alexander RW, Smith GW. Clinical, 

laboratory, radiographic, and histopathologic features 

of methotrexate‐associated lung injury in patients 

with rheumatoid arthritis. A multicenter study with 

literature review. Arthritis & Rheumatism. 1997 

Oct;40(10):1829-37. 

18) Amital A, Shitrit D, Adir Y. The lung in rheumatoid 

arthritis. La Presse Médicale. 2011 Jan 1;40(1):e53-

70. 

19) Toussirot E, Berthelot JM, Pertuiset E, Bouvard B, 

Gaudin P, Wendling D, Le Noach J, Lohse A, Lecuyer E, 

Le CR. Pulmonary nodulosis and aseptic 

granulomatous lung disease occurring in patients 

with rheumatoid arthritis receiving tumor necrosis 

factor-α-blocking agent: a case series. The Journal of 

rheumatology. 2009 Nov 1;36(11):2421-7. 

20) Peno-Green L, Lluberas G, Kingsley T, Brantley S. Lung 

injury linked to etanercept therapy. Chest. 2002 Nov 

1;122(5):1858-60. 

21) Atzeni F, Boiardi L, Sallì S, Benucci M, Sarzi-Puttini P. 

Lung involvement and drug-induced lung disease in 

patients with rheumatoid arthritis. Expert review of 

clinical immunology. 2013 Jul 1;9(7):649-57. 

22) Roubille C, Haraoui B. Interstitial lung diseases 

induced or exacerbated by DMARDS and biologic 

agents in rheumatoid arthritis: a systematic literature 

review. InSeminars in arthritis and rheumatism 2014 

Apr 1 (Vol. 43, No. 5, pp. 613-626). WB Saunders. 

23) Sakai F, Noma S, Kurihara Y, Yamada H, Azuma A, 

Kudoh S, Ichikawa Y. Leflunomide-related lung injury 

in patients with rheumatoid arthritis: imaging 

features. Modern rheumatology. 2005 Jun 

1;15(3):173-9. 

24) Lioté H, Lioté F, Séroussi B, Mayaud C, Cadranel J. 

Rituximab-induced lung disease: a systematic 

literature review. European Respiratory Journal. 2010 

Mar 1;35(3):681-7. 

25) Parry SD, Barbatzas C, Peel ET, Barton JR. 

Sulphasalazine and lung toxicity. European 

Respiratory Journal. 2002 Apr 1;19(4):756-64. 

26) Vassallo R, Thomas CF. Advances in the treatment of 

rheumatic interstitial lung disease. Current opinion in 

rheumatology. 2004 May 1;16(3):186-91. 

27) King Jr TE. Respiratory bronchiolitis-associated 

interstitial lung disease. Clinics in chest medicine. 

1993 Dec 1;14(4):693-8. 

28) Roschmann RA, Rothenberg RJ. Pulmonary fibrosis in 

rheumatoid arthritis: a review of clinical features and 

therapy. InSeminars in arthritis and rheumatism 

1987 Feb 1 (Vol. 16, No. 3, pp. 174-185). WB 

Saunders. 

29)  Rajasekaran BA, Shovlin D, Lord P, Kelly CA. 

Interstitial lung disease in patients with rheumatoid 

arthritis: a comparison with cryptogenic fibrosing 

alveolitis. Rheumatology. 2001 Sep 1;40(9):1022-5.  

30) Dixon AS, Ball J. Honeycomb lung and chronic 

rheumatoid arthritis: a case report. Annals of the 

rheumatic diseases. 1957 Jun;16(2):241. 

31) Kim EJ, Elicker BM, Maldonado F, Webb WR, Ryu JH, 

Van Uden JH, Lee JS, King TE, Collard HR. Usual 

interstitial pneumonia in rheumatoid arthritis-

associated interstitial lung disease. European 

Respiratory Journal. 2010 Jun 1;35(6):1322-8. 

32) Park JH, Kim DS, Park IN, Jang SJ, Kitaichi M, 

Nicholson AG, Colby TV. Prognosis of fibrotic 

interstitial pneumonia: idiopathic versus collagen 

vascular disease–related subtypes. American journal 

of respiratory and critical care medicine. 2007 Apr 

1;175(7):705-11. 

33) Shahane A. Pulmonary hypertension in rheumatic 

diseases: epidemiology and pathogenesis. 

Rheumatology international. 2013 Jul 1;33(7):1655-

67.  

34) Lee HK, Kim DS, Yoo B, Seo JB, Rho JY, Colby TV, 

Kitaichi M. Histopathologic pattern and clinical 

features of rheumatoid arthritis-associated interstitial 

lung disease. Chest. 2005 Jun 1;127(6):2019-27. 



Review Article  

T.V.S.Geethika et al., World Journal of Current Med and Pharm Research., Vol-1, Iss-5,138-142 

 

P
ag

e1
4

3
 

35) Bradley B, Branley HM, Egan JJ, Greaves MS, Hansell 

DM, Harrison NK, Hirani N, Hubbard R, Lake F, Millar 

AB, Wallace WA. British Thoracic Society Interstitial 

Lung Disease Guideline Group, British Thoracic 

Society Standards of Care Committee; Thoracic 

Society of Australia; New Zealand Thoracic Society; 

Irish Thoracic Society. Interstitial lung disease 

guideline: the British Thoracic Society in 

collaboration with the Thoracic Society of Australia 

and New Zealand and the Irish Thoracic Society. 

Thorax. 2008;63(Suppl 5):v1-58. 

36) Doran MF, Crowson CS, Pond GR, O'Fallon WM, 

Gabriel SE. Frequency of infection in patients with 

rheumatoid arthritis compared with controls: a 

population‐based study. Arthritis & Rheumatism. 

2002 Sep;46(9):2287-93. 

37) Akira M, Sakatani M, Hara H. Thin-section CT findings 

in rheumatoid arthritis-associated lung disease: CT 

patterns and their courses. Journal of computer 

assisted tomography. 1999 Nov 1;23(6):941-8. 

38) Hunninghake GW, Lynch DA, Galvin JR, Gross BH, Mu 

N, Schwartz DA, King Jr TE, Lynch III JP, Hegele R, 

Waldron J, Colby TV. Radiologic findings are strongly 

associated with a pathologic diagnosis of usual 

interstitial pneumonia. Chest. 2003 Oct 

1;124(4):1215-23. 

39) Gabbay E, Tarala R, Will R, Carroll G, Adler B, 

Cameron D, Lake FR. Interstitial lung disease in recent 

onset rheumatoid arthritis. American journal of 

respiratory and critical care medicine. 1997 Aug 

1;156(2):528-35. 

40) Dawson JK, Fewins HE, Desmond J, Lynch MP, Graham 

DR. Fibrosing alveolitis in patients with rheumatoid 

arthritis as assessed by high resolution computed 

tomography, chest radiography, and pulmonary 

function tests. Thorax. 2001 Aug 1;56(8):622-7. 

41) Lee HK, Kim DS, Yoo B, Seo JB, Rho JY, Colby TV, 

Kitaichi M. Histopathologic pattern and clinical 

features of rheumatoid arthritis-associated interstitial 

lung disease. Chest. 2005 Jun 1;127(6):2019-27. 

42) Kelly C, Iqbal K, Evans P, Manchegowda K. Lung 

involvement in inflammatory rheumatic diseases. 

Best practice & research Clinical rheumatology. 2016 

Oct 1;30(5):870-88. 

43) Vij R, Strek ME. Diagnosis and treatment of connective 

tissue disease-associated interstitial lung disease. 

Chest. 2013 Mar 1;143(3):814-24. 

44) Hamblin MJ, Horton MR. Rheumatoid arthritis-

associated interstitial lung disease: diagnostic 

dilemma. Pulmonary medicine. 2011;2011. 

45) Demedts M, Behr J, Buhl R, Costabel U, Dekhuijzen R, 

Jansen HM, MacNee W, Thomeer M, Wallaert B, 

Laurent F, Nicholson AG. High-dose acetylcysteine in 

idiopathic pulmonary fibrosis. New England Journal 

of Medicine. 2005 Nov 24;353(21):2229-42. 

46) Mohr M, Jacobi AM. Interstitial lung disease in 

rheumatoid arthritis: response to IL-6R blockade. 

Scandinavian journal of rheumatology. 

2011;40(5):400. 

47) Kelly C, Saravanan V. Treatment strategies for a 

rheumatoid arthritis patient with interstitial lung 

disease. Expert opinion on pharmacotherapy. 2008 

Dec 1;9(18):3221-30. 

48) Kaushik VV, Reddy HV, Bucknall RC. Successful use of 

rituximab in a patient with recalcitrant Churg-Strauss 

syndrome. Annals of the rheumatic diseases. 2006 

Aug 1;65(8):1116-7. 

49) Sabnani I, Zucker MJ, Rosenstein ED, Baran DA, 

Arroyo LH, Tsang P, Zubair M, Rivera V. A novel 

therapeutic approach to the treatment of 

scleroderma-associated pulmonary complications: 

safety and efficacy of combination therapy with 

imatinib and cyclophosphamide. Rheumatology. 2008 

Sep 24;48(1):49-52. 

50) Nishimoto N, Kishimoto T. Interleukin 6: from bench 

to bedside. Nature Reviews Rheumatology. 2006 

Nov;2(11):619. 

51) Madhok R, Crilly A, Watson J, Capell HA. Serum 

interleukin 6 levels in rheumatoid arthritis: 

correlations with clinical and laboratory indices of 

disease activity. Annals of the rheumatic diseases. 

1993 Mar 1;52(3):232-4. 

52) De Lauretis A, Sestini P, Pantelidis P, Hoyles R, Hansell 

DM, Goh NS, Zappala CJ, Visca D, Maher TM, Denton 

CP, Ong VH. Serum interleukin 6 is predictive of early 

functional decline and mortality in interstitial lung 

disease associated with systemic sclerosis. The 

Journal of rheumatology. 2013 Apr 1;40(4):435-46. 

53) Marigliano B, Soriano A, Margiotta D, Vadacca M, 

Afeltra A. Lung involvement in connective tissue 

diseases: a comprehensive review and a focus on 

rheumatoid arthritis. Autoimmunity reviews. 2013 

Sep 1;12(11):1076-84. 

 


