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ABSTRACT 

BACKGROUND 

Rheumatoid arthritis (RA) is a chronic systemic inflammatory disorder with a 0.5% - 2% prevalence in the general population. 

50% of patients with chronic RA exhibit pulmonary involvement. Patients with RA should be screened for lung involvement 

through the use of chest x-ray and spirometry.  

 

MATERIALS AND METHODS 

The present study comprised of patients with RA who attended Rheumatology clinic in the Dept. of Medicine, Travancore Medical 

College, Kollam, Kerala. These patients were clinically evaluated and screened with chest x-ray and spirometry. 

 

RESULTS 

A total of 124 RA patients underwent assessments. 23% of the patients reported a history of smoking. Chest x-ray was abnormal in 

43% and spirometry was abnormal in 40.3%. Comparing the patients in whom both test results were normal (n= 54), those in 

whom abnormal test results were obtained (n= 70), a statistically significant difference was found between the two groups. There 

were signs of airway disease in nearly half of the patients with minimal or no history of tobacco smoke exposure.  

 

CONCLUSION 

Pulmonary involvement in RA can be identified through simple and inexpensive diagnostic methods. Study suggests that RA 

patients should be screened for lung involvement, even if no respiratory symptoms are presented. 
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BACKGROUND 

Rheumatoid arthritis (RA) is a systemic inflammatory 

disorder with a 0.5% - 2% prevalence in the general 

population.1 It has been proposed that patients with RA 

should be screened for ILD through the use of chest x-rays 

and pulmonary function tests (PFTs).2 Depending on the 

screening method used, up to 50% of chronic patients exhibit 

pulmonary involvement. The majority of cases have a 

subclinical presentation.3 Recent studies have reported high 

mortality rates in patients with usual interstitial involvement, 

a severe form of interstitial lung disease (ILD).4 Studies 

evaluating chest x-rays in RA patients have detected 

abnormalities in only 1.6% - 6% of patients,5 whereas more 

recent studies have reported higher frequencies ranging from 

19% to 29%.6 The x-ray devices currently available offer 

better imaging evaluation, because of advanced image 

analysis tools and newer acquisition techniques such as 

digital radiography7 than do conventional devices.8  
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Although, HRCT of the chest is more sensitive than is 

chest x-ray, the former detecting 50% of abnormalities,9 it is 

not recommended as a screening tool for pulmonary 

involvement in patients with RA, because the disease is highly 

prevalent and lung abnormalities in RA patients are often 

minimal.2 In a recent study involving 356 patients newly 

diagnosed with RA, Mori et al found that only 15% had 

relevant abnormalities on HRCT scans10 suggesting that 

HRCT should not be routinely performed after RA has been 

diagnosed. 

Spirometry is an inexpensive tool for grading the severity 

of pulmonary impairment and can be applied on a large scale. 

Studies employing spirometry have detected abnormalities, 

mainly obstructive and restrictive patterns, in approximately 

30% of patients with RA.1 Although, low DLCO is a reliable 

early marker of pulmonary impairment,11 the diagnostic tool 

required in order to determine DLCO is not widely available. 

Our study insists use of chest x-ray and spirometry to 

provide relevant disease information regarding lung 

involvement in patients with RA. Therefore, we performed a 

screening evaluation in order to assess the signs of lung 

disease in patients with chronic RA. We also evaluated the 

correlations among imaging abnormalities, PFT findings and 

smoking. 

 

Aim 

To determine the use of simple investigations like chest x-ray 

and spirometry to detect pulmonary involvement in patients 

with chronic rheumatoid arthritis (RA). 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1806-37132015000400331#B10
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MATERIALS AND METHODS 

This is a descriptive study done between May 2016 and May 

2017. Patients with chronic RA undergoing regular follow-up 

evaluations at the Rheumatology Clinic and General Medicine 

Department of Travancore Medical College, Kollam, a 

teaching hospital in Kerala were evaluated. All of them had 

been diagnosed with RA on the basis of the criteria 

established in 1987 by the American College of 

Rheumatology.12 Patients were excluded if they were below 

five years after diagnosis with irregular treatment or were 

unable to perform spirometry manoeuvres or did not 

complete the tests. Smoking status was characterised as 

“never smoker,” “ex-smoker” or “current smoker.” All 

participating patients gave written informed consent. 

Chest x-rays were obtained with a digital radiography 

system employing a selenium detector. Images were acquired 

in postero-anterior and lateral views at maximum inspiration. 

Lungs were considered to be hyperinflated if any 2 of the 

following 3 criteria were met: diaphragm flattening; 

hemidiaphragm below the 10th posterior rib; and 

enlargement of the retrosternal space.13 Lung volume was 

considered to be diminished if the hemidiaphragm was above 

the 9th posterior rib. Parenchymal abnormalities were 

defined as the presence of an alveolar pattern; interstitial 

nodular opacities; interstitial reticular opacities; isolated lung 

nodule or mass; a likely calcified nodule; multiple nodules; 

cavitation; opacities from fibrotic scarring; lobar atelectasis; 

segmental atelectasis; or isolated hyperinflation.13 The main 

profiles observed on the chest x-rays were hyperinflation, 

interstitial patterns and volume loss. 

Pre- and post-bronchodilator spirometry were 

performed. The classification and grading of the results were 

based on the American Thoracic Society/ European 

Respiratory Society guidelines14 

 Obstructive disease-defined as an FEV1/FVC ratio < 

lower limit of normal (LLN) with an FVC ≥ LLN (patients 

with an FEV1/FVC ratio < LLN and an FVC < LLN in the 

pre-bronchodilator tests, but with normalisation of FVC 

after reversibility testing also being included in this 

category. 

 Possible restrictive disease-defined as an FEV1/FVC ratio 

≥ LLN with an FVC < LLN and no post-bronchodilator 

normalisation of FVC. 

 

We used the chi-square test (2 statistic) to examine 

independence between categorical variables and we 

calculated the relative risk (RR) with its corresponding 95% 

confidence interval. All reported values are two-sided and 

have not been adjusted for multiple comparisons. The level of 

statistical significance was set at p < 0.05. All statistical 

analyses were performed using OpenEpi and Stata, version 

13. 

 

RESULTS 

Out of the patients being followed at the Rheumatology Clinic 

during the study period, 124 underwent complete 

assessment and were included in the study. As can be seen in 

Table 1, the mean age was 52 years and 65% of the patients 

were female. The mean disease duration was 14 years. 23% 

of the population reported smoking. 33% were former 

smokers. Of 124 patients evaluated, 77 (62%) were RF 

positive. 

We stratified the patients by test results: those with 

normal chest x-ray and spirometry findings (n= 54) and those 

with abnormalities on any of those tests (n= 70). When we 

compared those two groups, we found that significant 

abnormalities were more common in males, elderly patients, 

RF-positive patients and current smokers. 

Spirometry was normal in 59.7% of the patients (Table 

2). We observed obstructive pattern in 13.7% and restrictive 

pattern in 18.5% and mixed patterns in 8.1%. Chest x-rays 

were normal in 71 (57.3%) of the patients; hyperinflation 

was present in 17.7%; interstitial pattern was observed in 

16.1%); volume loss was observed in 3.2% and miscellaneous 

abnormalities were observed in the remaining 5.7% (Table 

3). Only 43.5% of the patients had normal chest x-rays and 

normal spirometry findings. Abnormalities on chest x-rays 

alone were more common than were abnormalities on 

spirometry alone. 

 

Characteristic No. of Patients Percentage 

Male 43 34.7 

Female 81 65.3 

Mean Age (yrs.) 52  

RF-positive 77 62 

Mean Disease Duration (yrs.) 14  

Smoking Status (Current) 28 22.5 

Smoking Status (Ex) 37 29.8 

Table 1 

 

Spirometry Findings No. of Patients 
Normal 74 (59.7%) 

Obstructive 17 (13.7%) 
Restrictive 23 (18.5%) 

Mixed 10 (8.1%) 
Table 2 

 

X-Ray Findings No. of Patients 
Hyperinflation 22 (17.7%) 

ILD Pattern 20 (16.1%) 
Volume Loss 4 (3.2%) 

Miscellaneous 7 (5.7%) 
Total 53 (42.7%) 

Table 3 
 

DISCUSSION 

We found that spirometry and chest x-rays frequently 

detected lung abnormalities in patients with RA indicating 

that given their feasibility and availability, these inexpensive 

screening tools should be incorporated into our practice as 

routine tests for RA patients. The combined analysis with 

chest x-ray and spirometry revealed abnormalities in 56.5% 

of the patients in our sample, suggesting that pulmonary 

involvement is easily diagnosed in RA patients treated at our 

teaching hospital. Morrison et al used chest x-rays and PFTs 

to evaluate 104 RA patients and reported abnormalities in 

53.8%, mostly pleural disease (in 30%) and tuberculosis (in 

44%).6 When patients with a smoking history or concomitant 

lung disease were excluded, the authors found abnormalities 

in 19.2% of the patients. 

Cortet et al compared PFTs and HRCT in screening for 

pulmonary involvement in 68 consecutive patients with RA.1 

With spirometry, the authors detected lung abnormalities in 

32% of the patients, observing obstructive patterns in 20% 
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and a restrictive pattern in 12%. Using HRCT, the same 

authors detected lung abnormalities in 80.9% of the patients: 

bronchiectasis in 30.5%; pulmonary nodules in 28%; air 

trapping in 25%; ground glass attenuation in 17.1%; 

honeycombing in 2.9%; and pleural effusion in 1.5%. In our 

study, we observed abnormalities by spirometry in 40.3% of 

the patients (obstructive pattern in 13.7% and restrictive 

pattern in 18.5%). We also noted that lung abnormalities on 

chest x-rays were common (present in 42.7% of the patients) 

including hyperinflation (in 17.7%) and an interstitial pattern 

(in 16.1%). The differences in the frequencies observed on 

chest x-rays and those detected by HRCT might be attributed 

to the better sensitivity of HRCT in comparison with chest x-

ray. Those authors observed statistically significant 

differences between patients with and without interstitial 

lung abnormalities in terms of age, dyspnoea, smoking and 

spirometry findings. The significant difference in dyspnoea 

might be explained by the inclusion criteria used by the 

authors. For example, HRCT of the chest was used only in 

patients in whom it was clinically indicated, which effectively 

excluded patients with asymptomatic ILD, thereby 

introducing a selection bias. 

Most of the abnormalities seen on spirometry were mild 

and the prevalence of normal spirometry was high even when 

chest x-ray was abnormal. Our findings are consistent with 

those of a recent study by Mohd. Noor et al,15 who reported 

that although 92% of the 63 RA patients evaluated exhibited 

no dyspnoea 95% and 71% of those patients respectively 

showed lung abnormalities on PFTs and HRCT. Therefore, in 

patients with RA, it is not advisable to wait until symptoms 

develop to perform the pulmonary evaluation. 

In our study, most of the patients whose chest x-rays 

showed abnormalities exhibited restrictive spirometry 

findings. The fact that some RA patients have airway and 

parenchymal lung disease, which could lead to normal 

spirometry findings was also noted. The latter might explain 

why spirometry findings can be normal in patients showing 

hyperinflation on chest x-rays, because mild interstitial 

abnormalities are not expected to be diagnosed by chest x-

ray. We found an obstructive pattern on spirometry to be 

uncommon among patients whose chest x-ray showed an 

interstitial pattern, just as we expected a restrictive pattern 

on spirometry to be an uncommon finding in patients whose 

chest x-ray showed hyperinflation. 

Another interesting finding of the present study is that 

the prevalence of abnormalities on chest x-rays was 42.7%, 

which is much higher than the 6% previously described.(6-8) 

This might be attributed to a number of factors: selection 

bias, because our patients were invited by a physician to 

undergo lung screening in our method of chest x-ray 

evaluation analysing hyperinflation and categorising the 

findings could differ from that employed in other studies and 

the possibly superior diagnostic performance of digital x-ray 

systems,16 which might provide better visualisation of 

peripheral lung structures than do conventional x-ray 

systems.8 We believe that the two last factors represent the 

most likely explanations for the relatively high prevalence of 

abnormalities on chest x-rays in our study, given that the 

prevalence of abnormalities on spirometry was similar 

between our study and previous studies.12 Even if we 

excluded the volume loss pattern our abnormality frequency 

would be 39.5%, well above what is expected. Zrour et al 

evaluated chest x-rays in 75 RA patients and observed 

abnormalities in 29.3%.3 Given that we identified 

parenchymal abnormalities in 16.1% of our patients and lung 

volume abnormalities in 18%, we believe that the 

discrepancy between our findings and those of the authors 

cited above is attributable to the fact that we included 

hyperinflation in our analysis of the chest x-ray findings, as 

was not done in the Zrour et al study.3 

Our study has some limitations. First, this study was 

based on a sample of patients treated at the rheumatology 

clinic of a tertiary care referral centre. Therefore, it is likely 

that the patients recruited constituted a population with 

more advanced or difficult-to-treat disease, which could 

represent a selection bias. Furthermore, because we aimed to 

perform simple, objective, unbiased measurements we did 

not perform echocardiograms. Therefore, chronic heart 

failure could have been misidentified as ILD. Moreover, 

because abnormalities were not evaluated by chest HRCT, our 

study might have underestimated the frequency of 

pulmonary involvement in RA patients, although our aim was 

to assess how simple diagnostic tests would be useful in 

patients with RA. 

 

CONCLUSION 

RA is a common systemic inflammatory disorder and RA-

associated lung disease is not uncommon. Studies have 

shown that pulmonary involvement is present in up to 50% 

of all patients with RA.(2,3) Given these observations routine 

screening by HRCT scan and PFTs is not recommended,5 

because the number of patients requiring such screening 

would be large, making this strategy unfeasible. However, 

RA-associated pulmonary involvement is a source of 

substantial morbidity and mortality for affected patients5 and 

disease progression has been described in approximately 

60% of cases,11 which necessitates the implementation of an 

appropriate simple screening strategy like CXR and 

spirometry. 
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