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Rheumatoid arthritis (RA) is a chronic inflam-
matory arthritis with a high morbidity burden 
attributed to extra-articular manifestations, 
comorbidities and disease/treatment-related 
complications.1 Comorbidities commonly 
hamper the control of the disease and 
contribute to worse disease outcomes.1 2 Of 
note, cardiovascular disease and malignan-
cies are the leading causes of death in RA.3 4

Lung cancer is one of the most frequent 
incident malignancies in patients with RA and 
is estimated as the principal cancer-related 
cause of death in RA.3 5 6 Also, compared with 
the general population, patients with RA have 
1.5–3.5 times higher risk of lung cancer, which 
is more pronounced in older, male patients.7

The association of lung malignancies with 
RA can have at least four not mutually exclu-
sive explanations.

First, lung cancer and RA share common 
risk factors. Among them, smoking is a well-
defined predisposing factor for both entities. 
Tobacco smoke provokes oxidative stress, 
which in turn induces pulmonary inflam-
mation, initiation of carcinogenesis and 
thus immune system activation.8 Smoking 
also induces post-translational modifica-
tions (eg, citrullination, carbamylation) of 
proteins in the mucosa of the lungs, leading 
to the creation of neoepitopes, which can 
then be recognised by the adaptive immune 
system, resulting in the production of auto-
antibodies such as anticitrullinated peptide 
antibodies (ACPA) (eg, antimutated citrul-
linated vimentin and anticyclic citrullinated 
peptide antibodies).9 10 Interestingly, there is 
one hypothesis supporting that, in genetically 
susceptible individuals, the critical events 
that trigger the autoimmunity and there-
fore ACPA-positive RA take place initially in 
the lungs.11 Beyond smoking, other airway 
exposures have been found to stimulate the 
pathways involved in RA and lung cancer 
pathophysiology.12 13 Furthermore, interstitial 
lung disease (ILD) is emerging as another 
potential shared determinant. Limited 

available data support that lung cancer is 
significantly more prevalent among patients 
with ILD,14 while in parallel ILD is the most 
characteristic extra-articular manifestation of 
RA.15 Notably, interstitial lung abnormalities 
have been associated with a greater hazard 
of subsequent lung cancer diagnosis and 
mortality in the general population,16 while a 
retrospective cohort has demonstrated high 
incidence of lung cancer in patients with 
RA-ILD.17

Second, since many of patients with RA have 
some evidence of at least subclinical ILD,18 
this population undergoes a more thorough 
clinical evaluation and imaging screening, 
enabling earlier diagnosis of lung cancer.

Third, given the role of immune system in 
tumour surveillance, the immunosuppres-
sive/immunomodulatory therapies for RA 
could potentially be implicated in the risk 
of malignancy. Although more research is 
warranted to eliminate this concern, studies 
so far have not shown a clear sign of higher 
malignancy rates in patients with RA treated 
with these drugs.19 20 Besides, in a recent large 
prospective cohort of Swedish patients with 
RA, with a median follow-up of more than 
3 years, the risk of cancer overall as well as 
specifically in the lungs was not increased 
in patients who were treated with tumour 
necrosis factor inhibitors, anti-CD20 or inter-
leukin-6 inhibitor compared with those who 
were naïve to biologic disease-modifying anti-
rheumatic drugs.21

Fourth, yet importantly, the biological 
mechanisms in RA could directly mediate 
the occurrence of lung cancer. Besides, 
in a large Swedish cohort, the risk of lung 
cancer increased only after the diagnosis 
of RA.22 Chronic immune dysregulation/
inflammation is prominent in the course of 
RA9 and is also a well-known precursor to 
neoplastic processes.23 To elaborate the asso-
ciation between inflammation and cancer, 
the ‘Rotterdam’ study examined general 
population participants aged at least 55 
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years and found that individuals with C-reactive protein 
levels >3 mg/L (vs <1 mg/L) had a higher adjusted risk 
of getting lung cancer, even after a latent period of 5 
years.24 In populations with RA, inflammation has mainly 
been recognised as a key factor for lymphoma, whereas 
evidence for lung cancer has been missing thus far.19

The study by Chatzidionysiou and colleagues25 intro-
duces another RA-related feature: the autoantibody 
status, particularly the ACPA positivity or the double posi-
tivity for rheumatoid factor (RF) and ACPA, as a smoking-
independent determinant of incident lung cancer in 
patients with RA.

In brief, the authors aimed to investigate whether the 
increased risk of lung cancer in RA could be explained by 
factors other than known confounders such as smoking. 
They conducted a population-based, prospective, 
matched-cohort study using three Swedish sources to 
compose the RA population: the Swedish Rheumatology 
Quality Register and its adjunct biobank, the National 
Patient Register, and the Swedish Epidemiological Inves-
tigation of Rheumatoid Arthritis (EIRA) case–control 
study. In the entire cohort (44 101 patients with RA and 
216 495 general population controls, matched 1:5 for 
age, sex, calendar period and area of residence), 56 and 
33 incident lung cancers per 100 000 person-years in the 
RA and general populations, respectively, were identi-
fied, with an adjusted HR (for age, sex, index year, county 
of residence and comorbidities) of 1.70 (95% CI 1.54 to 
1.87). Of note, majority of the cases were observed within 
the first 5 years of RA diagnosis. Additionally, in the 
EIRA subcohort (mean follow-up: 9 years; 2060 patients 
with RA and 2779 controls), the risk of lung cancer in 
RA (vs controls) increased independently of smoking 
(HR of 1.77 (95% CI 1.06 to 2.97) in the multivariable 
model that included ever/never smoking and HR of 
1.99 (95% CI 1.16 to 3.41) in the model with pack-years 
of smoking). When the EIRA participants were divided 
into (1) ever-smokers/never-smokers and (2) current/
past smokers, the adjusted (for comorbidities) HR (with 
95% CI) of lung cancer was significantly increased only 
in ever-smokers and current smokers with (vs without) 
RA, confirming the strong association between smoking 
and lung cancer. Interestingly, the risk of lung cancer in 
ever-smokers with RA (vs never-smokers) increased about 
ninefold (HR: 8.68, 95% CI 2.09 to 36.14) compared with 
a fourfold increased risk in the respective general popu-
lation groups (HR: 3.95, 95% CI 1.36 to 11.52).

To examine whether the observed risk of lung cancer 
in RA, in addition to smoking, downs to seropositivity, 
Chatzidionysiou et al25 stratified patients from the EIRA 
subcohort by autoantibody status and demonstrated 
that ACPA-positive (vs ACPA-negative) as well as double-
positive (RF and ACPA vs double-negative) patients had 
at least a twofold higher risk of lung cancer. In addition, 
autoantibody positivity (defined as RF, ACPA, RF and/
or ACPA, and RF and ACPA positivity) was significantly 
associated with increased risk of lung cancer even after 
controlling for confounders such as smoking (ever/

never or intensity) and comorbidities (renal failure, 
heart failure, ischaemic heart disease, chronic obstruc-
tive pulmonary disease, respiratory infections, hospital-
isation). Across all models, the risk increased two to six 
times, with the highest hazard being found in the case 
of double-positive (vs double-negative) status. In total, at 
20 years, the absolute risk of lung cancer was almost 3% 
in the overall EIRA cohort and over 4% in ever-smoker 
patients with RA with at least one autoantibody (RF, 
ACPA).

The study by Chatzidionysiou et al25 has certain strengths. 
This is a prospective cohort with a long follow-up period 
and a large sample size, conferring external validity. Also, 
the methodology used to minimise confounding, most 
importantly of smoking, and the presence of comparator 
group increased the internal validity of the cohort. Addi-
tionally, this is the first study to examine the relative risk 
of lung cancer in patients with RA in relation to autoanti-
body status, taking into account smoking habits.

However, the present study also has some limitations. 
First, in the EIRA subcohort, at which was studied the role 
of autoantibody status, information on seropositivity was 
based mainly on International Classification of Diseases 
(ICD) codes, whereas data of only 8% (174 out of 2060) of 
patients were retrieved from a reliable biobank. Notably, 
serostatus was defined at one timepoint. Furthermore, 
data on smoking habits were available up until the time of 
RA diagnosis and so changes were not captured. Impor-
tantly, residual confounding from other airway exposures 
which are able to induce immune responses, RA and 
lung cancer cannot be excluded,26 since the respective 
data were not recorded. Another limitation is that ILD 
and other coexisting conditions in participants with RA 
were sourced by ICD codes. Therefore, the rate of ILD in 
this cohort was about 1%–3%, which is lower than other 
data sets.18 Also, subclinical diseases cannot be excluded 
so as to estimate their effects on the risk of lung cancer.

Yet these findings meaningfully support seropositivity 
as an independent risk factor for lung cancer in patients 
with RA, although any causal relationship cannot be 
confirmed and residual confounding from smoking, 
ILD and other determinants cannot be totally excluded. 
Chatzidionysiou et al25 also raised the question of whether 
selected patients with RA (ie, ever-smokers with seroposi-
tive RA) should undergo regular CT lung screening.

To date, several randomised controlled trials of low-dose 
CT-based lung cancer screening have been conducted, 
with the most powerful being the US National Lung 
Screening Trial27 and the NELSON (Nederlands-Leuvens 
Longkanker Screenings Onderzoek) trial.28 Overall, the 
evidence highlights a significant reduction in mortality 
associated with implementation of lung screening in 
asymptomatic high-risk individuals.29 However, respec-
tive studies in patients with RA are lacking. On the other 
hand, delayed diagnosis is the main cause of death in 
patients with lung cancer. Hence, screening programmes 
should be restricted to individuals who are at high risk of 
lung cancer within the RA population so as to minimise 
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all potential harms (eg, exposure to radiation) and maxi-
mise the benefits from prompt detection and interven-
tion, as well as its cost-effectiveness for diverse healthcare 
systems.

In summary, mass CT lung screening of all patients 
with RA cannot be supported with the currently available 
evidence. Instead, increased awareness of lung cancer is 
essential in selected patients with RA, such as smokers 
and those with positive autoantibodies. Definitely, regular 
clinical evaluation and interventions for smoking cessa-
tion are irreplaceable in everyday practice. Further well-
designed studies are required for better stratification of 
lung cancer risk in RA according to clinical, serological 
and molecular characteristics of patients.
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