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Rheumatoid Arthritis and Lung Disease

e Rheumatoid arthriis (RA) 1s the most common chronic
inflammatory arthritis, affecting 0.5%-19% of adults worldwide
and women two to three times more than men. Up to half of all
patients with RA exhibit extraarticular manifestations (EAMs)

Respiratory disease atfects approximately 609%-80% of patients
with RA and can mvolve the airways, lung parenchyma, and
pleura. Respiratory mvolvement 1s the second most common

cause of death in RA

Lung mvolvement has historically been considered a late
manifestation of RA. However, there 1s increasing evidence that
the lung may be a site of RA mitiation, as patients may present
with parenchyvmal lung disease 1n the absence of joint symptoms
and demonstrate ACPA-positive sputum and ACPA-negative
serum test results

Articular Disease:

- Shoulder girdle:
o Glenohumeral joint
® Acromiocl
® Sternocla:

Cardiovascular Disease:
- Coronary artery disease
- Rhe toid vasculitis

- Valvular disease
- Pulmonary hypertension
- Aortic aneurysms

Respiratory Disease:

- Interstitial lung disease

- Rheumatoid nodules

- Caplan syndrome

- Diffuse alveolar hemorrhage
- Infection

- Drug-induced lung disease

- Malignancy

Airways Disease:
- Large airways:

e Cricoarytenoid joint

® Bronchiectasis and bronchitis
- Small airways

e Obliterative bronchiolitis

o Follicular bronchiolitis

\ Pleural Disease:
- Pleuritis and effusions

| - Nodules
"\ - Thickening and fibrosis
| - Pneumothorax
i - Bronchopleuralfistula
- Infection
- Empyema
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 RA-ILD 1s one of the most common pulmonary
manifestations of RA and the second leading cause
of mortality, primarily owing to respiratory failure,
superimposed nfection, and lung cancer. ILD 1n
RA 1s the only EAM increasing in prevalence

Clhinically significant disease occurs in about 109%
of patients, whereas about 309% have subclinical
disease

ILD precedes RA diagnosis m up to 15% of
patients, and up to J34% are diagnosed
concomitantly

Risk factors for ILD m RA include cigarette
smoking, older age, male sex, and higher disease
activity scores

Table 3: Imaging Features of ILD in RA

ILD Epidemiology

Most common, 60%
of ILD cases in
RA
Nonspecific intersti- Second most com-
tial pneumonia mon, ~30% of
ILD cases in RA

Usual interstitial
pneumonia

Organizing pneu- Third most common

monia

Lymphocytic inter-
stitial pneumonia

Desquamative inter- Rare
stitial pneumonia

High-Resolution (Thin-Section) CT Features

Heterogeneous fibrosis; basal subpleural predominant; reticular
abnormality (coarse and fine); honeycombinglike cystic spac-
es; peripheral traction bronchiectasis and/or bronchiolectasis

Homogeneous fibrosis, basal predominant; immediate subpleural
sparing; peribronchovascular involvement common; GGO ar«
greater than reticular abnormalities; traction bronchiectasis
(more central)

Variable appearance; peripheral, bronchocentric opacities (consol-
idative or ground glass); fleeting or migratory consolidation;
perilobular opacities: reverse halo sign: crazv-paving pattern

Diffuse or patchy GGO (visualized anywhere lymphoid tissue is

present [peribronchovascular, septal, centrilobular, subpleu-
ral]); thin-walled cysts (perivascular, lower-lung predominant);
thickened interlobular septa and bronchovascular bundles;
lymph node enlargement

Acute phase: extensive bilateral consolidation and GGO (diffuse

GGO and dependent consolidation); reparative (organizing
and fibrotic) phase: reticulation and traction bronchiectasis
superimposed on areas of GGO and consolidation

GGOs, mild reticulation; distribution: basal peripheral predomi-
nance is more common than diffuse

Note.—DAD = diffuse alveolar damage, GGO = ground-glass opacities.
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e UIP 1s the most common ILD pattern of fibrosis in RA

(609% of cases)

UIP in RA has the worst prognosis of all ILD patterns n
RA, with survival rates mirroring those for idiopathic
pulmonary fibrosis and shorter survival times compared
with other CTDs with an usual interstiial pneumonia
pattern.

Main HRCT features include and
predominant  fibrosis,  with  peripheral

may or may not be depicted. The
distribution of fibrosis 1s typically heterogeneous and may
be a asymmetric.




* The mmaging appearances of RA-ILD owing to RA and 1diopathic

pulmonary fibrosis may be 1dentical, making the distinction
challenging

e Chung et al have described three features favoring C1'Ds with UIP
over IPF:

C) anterior upper lobe involvement

e The presence of rheumatoid nodules or pleural disease
(~ 15-20 % of cases) also suggests ILD m RA

Chung JH et al. CT Features of the Usual Interstitial Pneumonia Pattern: Differentiating Connective Tissue Disease-
Associated Interstitial Lung Disease From Idiopathic Pulmonary Fibrosis. AJR Am J Roentgenol 2018;210(2):307-313



NSIP 1s the second most common ILD pattern m RA
(approximately one-third of cases)

Is associated with longer jont disease duration, lower risk of
disease progression, better treatment response, and better
outcomes overall compared with UIP

CT findings 1nclude as a dominant
feature: can be symmetrically or diffusely distributed mn all zones
(869%) or display a basal peripheral predomimance (68%) and

, with or without immediate subpleural sparing,
thickening of bronchovascular bundles and traction
bronchiectasis

Fibrosis 1s typically homogeneous and symmetric, and traction
bronchiectasis 1s often relatively central compared with that of
usual interstiial pneumonia




Parenchimal
consolidation

* The third most common ILD in RA (11% of cases), OP 1s a —
nonspecific response to alveolar epithelial injury, characterized ‘
by polypoid plugs of granulation tissue within alveolar ducts, Nodular pattern
alveoli, and terminal bronchioles, with alveolar septal Aeolsen
mflammation

Band-like opacities

* OP can occur alone or with other ILD patterns and has an
overall goof prognosis.

Fibrotic pattern Perilobular pattern

 CT features of organizing pneumonia vary and commonly
include ;
, perillobular opacities and nodules

* A reverse halo sign (Atoll sign), characterized by central
ground-glass opacity surrounded by a complete or incomplete
ring ol peripheral consolidation. The abnormalities are often
fleeting or migratory




Cricoarytenoid arthritis
* Amrways disease iIn RA can mvolve the large and small airrways from
the cricoarytenoid joint in the larynx to the

Obstructive diseases . .
+ Astma * It has been observed that 39 to 60% of RA patients develop airway-
. PD

related morbidities m their Iifetime. The mcidence mcreases with
disease duration

Follicular and obliterative bronchiolitis

 Awnway diseases such as asthma, chronic obstructive pulmonary

g\smmmmsis disease (COPD), bronchiectasis, and bronchiolitis result as a direct
/\ < manifestaton of RA autoantibody-mediated inflammation and
A represent a unique autoirmmune endotype of airway disease

Model 2: Rheumatoid arthritis systemic
inflammation leads to airways disease and
results in chronic airway diseases such as COPD,
asthma, bronchiectasis and bronchiolitis

e HRCT and PFTs can be very helpful in diagnosing large airway
Q\é . ﬂ% RS involvement, although HRCT has a tremendous diagnostic
2,

sensitivity for small airway involvement in RA patients

1. Genetic and 2. Development of autoantibodies 3. Local and circulating autoantibody
environmental risk specific for RA (ACPA) and clinical mediated inflammatory destruction
RA through the synovial activity of occurs at distal sites such as the lung
ACPA airway leading to RA associated asthma,
COPD, bronchiectasis, or bronchiolitis Ann Am Thorac Soc Vol 19, No 3, pp 343—-352, Mar 2022

Matson AS et al. Airway Disease in Rheumatoid Arthritis.



RA-related large airway disease

* o Large airway abnormalities include cricoarytenoid arthritis
and bronchiectasis. The incidence of bronchiectasis in RA
1s approximately 309%-40%, sometimes preceding RA onset
or presenting early in the disease course

e Pathogenesis of bronchiectasis 1s mcompletely understood
but 1s likely in part owing to an miflammatory milieu related
to RA, which leads to RA-autoantibody production and
recurrent mfection

BronChiGCtaSiS Matson AS et al. Airway Disease in Rheumatoid Arthritis.
Ann Am Thorac Soc Vol 19, No 3, pp 343-352, Mar 2022

Allain J et al. Prevalence of symptomatic bronchiectasis in
patients with rheumatoid arthritis. Rev Rhum Engl Ed
1997;64:531-537
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Allain J et al. Prevalence of symptomatic bronchiectasis in patients with rheumatoid arthritis.
Rev Rhum Engl Ed 1997;64:531

Typically found 1 at least two lobes and often affects the lungs diffusely <

Groner KG et al. Thoracic Manifestations of Rheumatoid Arthritis. RadioGraphics 2021;
41:32-55



* Probably the most common HRCT findings in RA patients with
respiratory symptoms 1s bronchial wall thickening. Grade and extent
of BW'T 1s usually correlated with FEF25-75, FEX75, and FEF50

\@‘T’ b Y b Y O e
Grade 0 Grade 1 Grade 2 Grade 3

 Grade 0: absence of BW'T, Grade 1: < 509%, Grade 2: 50-1009% and
Grade 3: > 100% of the adjacent artery diameter

Detorakis EE, et al. Evolution of imaging findings, laboratory and functional parameters in
rheumatoid arthritis patients after one year of treatment with anti-TNF-a agents. Clin Exp

Rheumatol. 2017 Jan-Feb;35(1):43-52.

Terasaki H, et al. Respiratory symptoms in rheumatoid arthritis: relation between high
resolution CT findings and functional impairment. Radiat Med. 2004 May-
Jun;22(3):179-85



Small Airway disease in RA

The reported prevalence of small airways disease in RA patients,
varies among studies, ranging from 8% to 65% and bronchiolar
abnormalities on HRCT scans are associated with RA duration

HRCT 1s the mainstay of diagnosis and can demonstrate
findings before clinical symptoms

* Obliterative (constrictive) bronchiolitis

Usually has a more severe and acute clinical presentation.

s EXPIRATORY SCAN
-y * Air trapping

Shaw M, Collins BF, Ho LA, Raghu G: Rheumatoid arthritis-associated lung disease . Eur Respir Rev.
2015, 24:1-16

Hayakawa H, et al. Bronchiolar disease in rheumatoid arthritis. Am J Respir Crit Care Med. 1996,
154:1531-1536.

Lin E, et al. Obliterative bronchiolitis associated with rheumatoid arthritis: analysis of a single-center
case series. BMC Pulm Med. 2018, 18:105



* HRCT findings associated with FB: centrilobular
nodules (less than 3mm), mosaicism,
and air traf_)ﬁ{ , although these fllr_ldl.n_gs are
nonspecific. . findings of bronchiolitis have
several overlapping features with asthma, which can
make the two diseases difhcult to distinguish
radiographically

Diagnosis of this condition 1s t?l]i)icall ‘made on lung
tissue examination after a surgical lung biopsy

Histopathology reveals hyperplasia _of bronchiole
assoclated lymphoid tissue, accompanied by narrowing
of the bronchiole lumen

Expiration ™
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Obhteratlve Bronchiolitis (OB)

(constrictive bronchiolitis/Bronchiolitis obliterans)

* RA 1s the most implicated connective tissue disease

for OB.

* Imaging findings of OB are

, , and lobular
areas of decreased attenuattion with mosaicism
indicating air trapping

* Histopathologic examimation of OB reveals
concentric fibrosis of the bronchial wall with severe
narrowing of the bronchiole lumen

Groner KG et al. Thoracic Manifestations of Rheumatoid Arthritis. RadioGraphics 2021; 41:32-55
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> UUTTEPOLOULOTLKAL. .

* H nmvevpovikn ouppetoxn otn PA elvol ocuyxvotepn Kol TPWLLOTEPN AT'OCO TILOTEUVALLE,
KaBlotwvtag TNV €ykatpn dtayvwon amapaitntn yla tov acbevn

H HRCT Owpoakoc:

e AmnoteAel onupavtikn dtayvwotikn nEBodo ywa tnv mpwipn dtayvwon tooo mibavng ILD, 6co
KoL T(POOGBOANC TV aLEPOY WY WV

e JuveloPpepeL otnv KaAutepn dlaxeiplon kot mapokoAolOnon tTwv acBevwv PE MVEULOVLIKN
OUMMETOXN

* Ye nepintwon vrnoPiac maBoloyioc aepoywywy, CUVIOTATOL CAPWON CE ELOTIVON KOl EKTIVON

e JUVLOTATOL AKOUO KoL O€ TtpwiLn daon tng PA yla TOV OlTOKAELOUO TIVEUOVLKNAC OULUETOXNG









Desquamative Interstitial Diffuse Alveolar
Pneumonia (DIP) Damage (DAD)



https://radiopaedia.org/articles/interlobular-septal-thickening?lang=us
https://radiopaedia.org/articles/interlobular-septal-thickening?lang=us
https://radiopaedia.org/articles/centrilobular-lung-nodules-1?lang=us
https://radiopaedia.org/articles/centrilobular-lung-nodules-1?lang=us
https://radiopaedia.org/articles/pulmonary-nodules?lang=us
https://radiopaedia.org/articles/ground-glass-opacification-3?lang=us
https://radiopaedia.org/articles/ground-glass-opacification-3?lang=us
https://radiopaedia.org/articles/ground-glass-opacification-3?lang=us
https://radiopaedia.org/articles/ground-glass-opacification-3?lang=us
https://radiopaedia.org/articles/ground-glass-opacification-3?lang=us
https://radiopaedia.org/articles/mediastinal-lymphadenopathy?lang=us
https://radiopaedia.org/articles/ground-glass-opacification-3?lang=us
https://radiopaedia.org/articles/ground-glass-opacification-3?lang=us
https://radiopaedia.org/articles/ground-glass-opacification-3?lang=us

Hypersensitivity reactiony resembling Mypersensitiyity Table 4: Imaging Features of DILD in RA

pneumonitis, eosihephilie” fpneumonia; “puimenary Medications Drug-induced Reactions Imaging Features
ede ma, an d diffuse alveolar dam age ( DAD) MTZX, rituximab Hypersensitivity pneu-  Diffuse centrilobular GGO, air trapping
monitis-like reaction
MTZX (reactions occur within 6 Noncardiogenic edema, Acute, rapid extensive bilateral consolidation
months to 2 years), anti-TINF DAD, pneumonitis and GGO: diffuse GGO and dependent

3 9 g _ a agents, leflunomide (reactions occur consolidation (acute phase); fibrosis (re-
The not typlcal ma n_lfeStatlo_n_s Of RA aSSOCIat?d |ung within 20 weeks), rituximab, abata- parative phase)
disease and should raise suspicion for drug reaction cept (reactions are rare)

Patients presenting with acute onset or rapid
progression of symptoms and new imaging
abnormalities warrant empirical drug cessation

Methotrexate : most common CT patterns resemble
those of hypersensitivity pneumonitis, less often
patterns of DAD, OP, rheumatoid nodules and
pleuropericarditis

Symptoms typically improve within days of drug
cessation, although radiographic improvement may
take several weeks.
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