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Rheumatoid Arthritis

Introduction

Rheumatoid arthritis (RA) is a 
common systemic inflammatory 
condition affecting 1% of the 
population.1 While the most visible 
manifestation is joint pain and 
swelling, RA is a true multisystem 
disease with particular focus on 
the heart and lungs. Untreated 
RA is as significant a risk factor 
for cardiovascular disease as 
type 2 diabetes mellitus, and 
in common with the general 
population, cardiovascular 
disease is the leading cause of 
accelerated mortality in RA.2 
Pulmonary disease is the second 
most cause of mortality in RA.2 
While a plethora of pulmonary 
manifestations have been 
described in RA the most serious, 
and unfortunately one of the more 
frequent is RA related interstitial 
lung disease (RA-ILD).3

Scale of the problem

The burden of RA-ILD has been 
difficult to fully ascertain. The 
seminal cohort study reported a 
lifetime risk of 7.7% for ILD in RA 
patients compared to 0.9% for ILD 
in the general population.4 More 
recent studies have reported the 
development of incident RA-ILD in 
3-5% of RA patients over shorter 
follow up periods.5, 6 A recent US 
study using robust methodology to 

evaluate the Medicare population 
reported incident RA-ILD in 2.7% 
of this older cohort over a median 
3 years of follow-up. 7 All of these 
studies evaluated symptomatic 
RA-ILD, which is the key clinically 
relevant question. Screening for 
RA-ILD in asymptomatic patients 
reveals a far greater prevalence. 
Exact figures depend on the 
methodology and diagnostic 
thresholds used but can be up 
to 67% of RA patients screened 
with CT thorax and 80% of those 
histologically screened.8, 9 It 
would not be an unreasonable 
interpretation of these numbers to 
suggest that all RA patients have 
some degree of ILD if one looks 
hard enough, again reflecting 
the true systemic nature of the 
disease process. The clinical 
relevance of the identification of 
such asymptomatic cases is less 
certain, however. 

Risk factors

A number of key features of RA 
development suggest that the 
lung may be a primary site of the 
initiation and propagation of RA. 
These include the association 
with smoking, the pulmonary 
manifestations of RA, and the 
finding of citrullinated antibodies 
in early and pre-RA disease.10-12 
Identified risk factors for the 
development and subsequent 

severity of RA-ILD include 
age, male sex, disease activity, 
smoking, and seropositivity  
for rheumatoid factor or  
anti-cyclic citrullinated peptide 
antibodies.4, 11, 13 The gain-of-
function MUC5B promoter variant 
rs35705950 which was first 
described in IPF is also associated 
with the development of RA-ILD.14

Presentation

While generally occurring in a 
patient with known RA, RA-ILD 
may also occur in patients with 
joint pain but no formal diagnosis 
of RA, and more less commonly 
as the first manifestation of 
rheumatoid disease in a patient 
with no prior or contemporary joint 
based symptoms. RA-ILD may 
be clinically silent for many years 
and most commonly presents with 
an insidious onset of symptoms. 
This can be further exacerbated 
by the functional limitations of 
the articular disease limiting 
recognition of incipient exertional 
dyspnoea. More rarely it can 
present as a fulminant ILD process 
reminiscent of the Hamman-Rich 
syndrome. The characteristic 
presentation of RA-ILD is with 
slowly progressive exertional 
dyspnoea and dry cough. Fine 
bibasal crepitations on lung 
examination and finger clubbing 
are common but are generally 
not identifiable until later in the 
disease course.15 The radiologic 
findings of RA-ILD most commonly 
resemble IPF with a usual 
interstitial pneumonia (UIP) most 
common, other patterns such as 
non-specific interstitial pneumonia 
(NSIP) can occasionally be seen.

Management of RA-ILD

The optimum management of  
RA-ILD remains uncertain. 
It makes intuitive sense that 
controlling the rheumatoid disease 
process itself would be a central 
pillar of any management strategy. 
There is good evidence that 
increased RA disease activity 
is related to the development 
and progression of RA-ILD.13 
One of the difficulties we have 
in ascertaining RA disease 
control is that all of our existing 
measures are heavily weighted 
towards arthritis measures. Our 
contemporary understanding of 
RA as a pansystemic disease 
implies that we require measures 
encompassing non-articular 
disease activity measures to 
ensure appropriate disease control 
in all patients. Methotrexate is 
our first line and anchor drug for 
the management of rheumatoid 
arthritis. The previous implication 
of methotrexate as a contributory 
agent to the development of  
RA-ILD has been comprehensively 
shown to be erroneous.5, 16, 17 
Methotrexate is associated with 
a very rare acute pneumonitis 
but this is entirely distinct from 
RA-ILD.3, 18, 19 In fact, methotrexate 
appears to be protective for both 
the development and progression 
of RA-ILD, mirroring its efficacy in 
articular disease.5, 18 Our evidence 
for the use of specific biologic 
disease-modifying antirheumatic 
drugs, which have become central 
to the management of severe 
RA, is lacking due to a dearth 
of randomised controlled trials. 
There is some evidence that 
rituximab and abatacept, rather 
than TNF-inhibitors, may be the 
agents of choice in the setting 
of RA-ILD.20-22 The use of these 
agents in observational studies 
has been reported to halt disease 
progression in the majority of 
treated patients.20-22 The evidence 
to support this remains limited, 
however given their equivalent 
efficacy in RA generally it appears 
reasonable to use them as the 
biologics of choice in RA patients 
with ILD.23 A complementary 
strand to management has 
been opened with the advent 
of anti-fibrotic agents, with 
nintedanib being shown to have 
equivalent efficacy in RA-ILD as 
was previously demonstrated in 
idiopathic pulmonary fibrosis.24-26

Prognosis

The natural history of clinically 
relevant symptomatic RA-ILD 
appears to be one of inexorable 
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progression. The median survival 
from diagnosis in historic cohorts 
is 2.6 years.4 The natural history 
of asymptomatic RA-ILD appears 
to be frequently more benign 
and may not progress in many 
patients, although this requires 
further confirmation. Observational 
study evidence of abatacept and 
rituximab suggests that these 
agents may be able to arrest 
RA-ILD disease progression 
in the majority of patients.20-22 
Anti-fibrotic agents appear to 
be associated with continued 
disease progression but they 
decelerate this evolution.24, 25 
Pulmonary fibrosis is the end 
stage result of the inflammatory 
pulmonary process inherent in 
RA. As a general rule, established 
pulmonary fibrotic change is not 
readily reversible. It is theorised 
that early aggressive intervention 
encompassing complete RA 
disease activity suppression, 
perhaps in combination with 
specific therapeutic agents 
may lead to greatly improved 
outcomes by intervening prior to 
the development of this irreversible 
lung damage. Such a strategy 
while theoretically appealing, 
requires to be proven.

Conclusion

RA-ILD is a significant cause of 
morbidity and mortality in RA. 
Identification and appropriately 
aggressive treatment has the 
potential to significantly improve 
historically poor outcomes.

References
1. Brooks PM. The burden of 

musculoskeletal disease--a global 
perspective. Clinical rheumatology. 
2006;25(6):778-81.

2. Sokka T, Abelson B, Pincus T. 
Mortality in rheumatoid arthritis: 
2008 update. Clinical and 
experimental rheumatology. 
2008;26(5 Suppl 51):S35-61.

3. Fragoulis GE, Nikiphorou E, 
Larsen J, Korsten P, Conway 
R. Methotrexate-Associated 
Pneumonitis and Rheumatoid 
Arthritis-Interstitial Lung Disease: 
Current Concepts for the Diagnosis 
and Treatment. Frontiers in 
medicine. 2019;6:238.

4. Bongartz T, Nannini C, Medina-
Velasquez YF, Achenbach SJ, 
Crowson CS, Ryu JH, et al. 
Incidence and mortality of  
interstitial lung disease in 
rheumatoid arthritis: a population-
based study. Arthritis and 
rheumatism. 2010;62(6):1583-91.

5. Kiely P, Busby AD, Nikiphorou E, 
Sullivan K, Walsh DA, Creamer P, et 
al. Is incident rheumatoid arthritis 
interstitial lung disease associated 
with methotrexate treatment? 
Results from a multivariate 
analysis in the ERAS and ERAN 
inception cohorts. BMJ Open. 
2019;9(5):e028466.

6. Kelly CA, Saravanan V, Nisar M, 
Arthanari S, Woodhead FA, Price-
Forbes AN, et al. Rheumatoid 
arthritis-related interstitial lung 
disease: associations, prognostic 
factors and physiological and 
radiological characteristics--a large 
multicentre UK study. Rheumatology 
(Oxford). 2014;53(9):1676-82.

7. Sparks JA, Jin Y, Cho S, Vine S, 
Desai R, Doyle T, et al. Prevalence, 
Incidence, and Cause-Specific 
Mortality of Rheumatoid Arthritis-
Associated Interstitial Lung 
Disease Among Older Patients with 
Rheumatoid Arthritis: A Nationwide 
Cohort Study [abstract]. Arthritis 
Rheumatol. 2020;72(suppl 10).

8. Bilgici A, Ulusoy H, Kuru O, Celenk 
C, Unsal M, Danaci M. Pulmonary 
involvement in rheumatoid arthritis. 

Rheumatology international. 
2005;25(6):429-35.

9. Cervantes-Perez P, Toro-Perez AH, 
Rodriguez-Jurado P. Pulmonary 
involvement in rheumatoid arthritis. 
Jama. 1980;243(17):1715-9.

10. Catrina AI, Svensson CI, Malmstrom 
V, Schett G, Klareskog L. 
Mechanisms leading from systemic 
autoimmunity to joint-specific 
disease in rheumatoid arthritis. 
Nature reviews Rheumatology. 
2017;13(2):79-86.

11. Zamora-Legoff JA, Krause ML, 
Crowson CS, Ryu JH, Matteson 
EL. Patterns of interstitial lung 
disease and mortality in rheumatoid 
arthritis. Rheumatology (Oxford). 
2017;56(3):344-50.

12. Nurmi HM, Purokivi MK, Karkkainen 
MS, Kettunen HP, Selander TA, 
Kaarteenaho RL. Variable course 
of disease of rheumatoid arthritis-
associated usual interstitial 
pneumonia compared to other 
subtypes. BMC pulmonary 
medicine. 2016;16(1):107.

13. Sparks JA, He X, Huang J, Fletcher 
EA, Zaccardelli A, Friedlander HM, 
et al. Rheumatoid Arthritis Disease 
Activity Predicting Incident Clinically 
Apparent Rheumatoid Arthritis-
Associated Interstitial Lung Disease: 
A Prospective Cohort Study. 
Arthritis & rheumatology (Hoboken, 
NJ). 2019;71(9):1472-82.

14. Juge PA, Lee JS, Ebstein E, 
Furukawa H, Dobrinskikh E, 
Gazal S, et al. MUC5B Promoter 
Variant and Rheumatoid Arthritis 
with Interstitial Lung Disease. The 
New England journal of medicine. 
2018;379(23):2209-19.

15. Rajasekaran BA, Shovlin D, Lord P, 
Kelly CA. Interstitial lung disease in 
patients with rheumatoid arthritis: 
a comparison with cryptogenic 
fibrosing alveolitis. Rheumatology 
(Oxford). 2001;40(9):1022-5.

16. Conway R, Low C, Coughlan 
RJ, O'Donnell MJ, Carey JJ. 

Methotrexate and lung disease in 
rheumatoid arthritis: a meta-analysis 
of randomized controlled trials. 
Arthritis & rheumatology (Hoboken, 
NJ). 2014;66(4):803-12.

17. Conway R, Low C, Coughlan 
RJ, O'Donnell MJ, Carey JJ. 
Methotrexate use and risk of lung 
disease in psoriasis, psoriatic 
arthritis, and inflammatory bowel 
disease: systematic literature review 
and meta-analysis of randomised 
controlled trials. BMJ (Clinical 
research ed). 2015;350:h1269.

18. Solomon DH, Glynn RJ, Karlson 
EW, Lu F, Corrigan C, Colls J, et 
al. Adverse Effects of Low-Dose 
Methotrexate: A Randomized Trial. 
Annals of internal medicine. 2020.

19. Fragoulis GE, Conway R, Nikiphorou 
E. Methotrexate and interstitial 
lung disease: controversies and 
questions. A narrative review of the 
literature. Rheumatology (Oxford). 
2019;58(11):1900-6.

20. Md Yusof MY, Kabia A, Darby 
M, Lettieri G, Beirne P, Vital EM, 
et al. Effect of rituximab on the 
progression of rheumatoid arthritis-
related interstitial lung disease: 
10 years' experience at a single 
centre. Rheumatology (Oxford). 
2017;56(8):1348-57.

21. Mena-Vázquez N, Godoy-Navarrete 
FJ, Manrique-Arija S, Aguilar-
Hurtado MC, Romero-Barco CM, 
Ureña-Garnica I, et al. Non-anti-TNF 
biologic agents are associated  
with slower worsening of 
interstitial lung disease secondary 
to rheumatoid arthritis. Clinical 
rheumatology. 2020.

22. Fernández-Díaz C, Castañeda S, 
Melero-González RB, Ortiz-Sanjuán 
F, Juan-Mas A, Carrasco-Cubero C, 
et al. Abatacept in interstitial lung 
disease associated with rheumatoid 
arthritis: national multicenter study 
of 263 patients. Rheumatology 
(Oxford). 2020;59(12):3906-16.

23. Conway R, Nikiphorou E. Treating 
interstitial lung disease in 
rheumatoid arthritis - the embers 
of hope. Rheumatology (Oxford). 
2020;59(12):3589-90.

24. Wells AU, Flaherty KR, Brown KK, 
Inoue Y, Devaraj A, Richeldi L, 
et al. Nintedanib in patients with 
progressive fibrosing interstitial lung 
diseases-subgroup analyses by 
interstitial lung disease diagnosis 
in the INBUILD trial: a randomised, 
double-blind, placebo-controlled, 
parallel-group trial. The Lancet 
Respiratory medicine. 2020.

25. Flaherty KR, Wells AU, Cottin V, 
Devaraj A, Walsh SLF, Inoue Y, et al. 
Nintedanib in Progressive Fibrosing 
Interstitial Lung Diseases. The 
New England journal of medicine. 
2019;381(18):1718-27.

26. Richeldi L, du Bois RM, Raghu G, 
Azuma A, Brown KK, Costabel U, et 
al. Efficacy and safety of nintedanib 
in idiopathic pulmonary fibrosis. The 
New England journal of medicine. 
2014;370(22):2071-82.

Oxygen


