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ABSTRACT 

Rheumatoid arthritis (RA) is an autoimmune disease which principally affects synovial joints. It is commonly 

accompanied by extra-articular manifestations. Aim of the study: The study aims to estimate pulmonary function 

test abnormalities which can occur in patients with RA. Patients and methods: a cross-sectional observational 

study included 130 patients with rheumatoid arthritis and 100 age and sex-matched healthy volunteers were 

included in the study as controls. Radiological assessment with High-resolution computed tomography, 

measurement of forced expiratory volume in 1 s (FEV1), forced vital capacity (FVC), FVC/ FEV1, forced 

expiratory flow in 25-75% (FEF 25-75) by spirometry, measurement of oxygen saturation (sO2), six-minute walk 

test (6MWT) and mean pulmonary artery systolic pressure (PASP) by Echocardiogram were done. Results: 118 

(90.8%) were female while 12 (9.2%) were male; with a mean age of 48.02 ± 13.9 years. In RA group the mean 

of forced vital capacity was 62.6± 19.95, forced expiratory volume in 1 s was 67.8± 20.05, FEV1/FVC was 

82.44± 14.083, forced expiratory flow in 25-75% was 56.06 ± 42.365, and sO2 was 93.8 ± 5.88 %. Lung 

parameters were significantly lower when compared with the control group. The mean distance of six minutes 

waking test was (302.1± 76.5) meter, with 11.5% had desaturation, and 26.2% cannot do the test. The restrictive 

pattern was found in 50.8% of the patients. Pulmonary hypertension was found in 39 (30%) of RA patients with 

its mean 42.4± 19 mmHg. The most common pattern was a reticular pattern (36.9%), followed by ground glass 

opacity (33.1%). Conclusions: Various patterns of pulmonary function abnormalities could be exhibited in RA 

patients, but the restrictive pattern is the most common feature with mild pulmonary hypertension. Evaluating 

RA patients for lung abnormalities should be done when they show signs of lung affection. 
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INTRODUCTION 

 

Rheumatoid arthritis (RA) is an autoimmune 

multisystem inflammatory disease which principally 

affects synovial joints. It is commonly accompanied 

by extra-articular manifestations [1]. Different 

environmental factors in addition to genetic 

susceptibility lead to disease expression [2]. 

The frequency of lung diseases associating 

rheumatoid arthritis is growing. Lung parenchyma, 

airways, and pleura are commonly affected by RA; 

and 10 to 20% of all mortality rates are resulting 

from pulmonary complications [3]. The most 

frequent pleuropulmonary manifestations occurring 

in RA are interstitial lung disease (ILD), pleural 

effusion and rheumatoid nodules, and less commonly 

bronchiolitis obliterans and arthritis of the 

cricoarytenoid joint [4]. 

Pulmonary function tests help in evaluating the 

severity of lung disease and assess the prognosis of 

respiratory involvement. It is a non-invasive method; 

it measures in what way the lungs take in and release 

air and how they move gases from the atmosphere 

into the circulation [5].  
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The study aims to estimate pulmonary function 

test abnormalities which can occur in patients with 

RA.  

 

PATIENTS AND METHODS: 

 

This is an observational cross-sectional study, 

included 130 patients with rheumatoid arthritis 

fulfilling 2010 American College of Rheumatology 

(ACR)/European League against Rheumatism 

(EULAR) criteria [6]. Patients were recruited from 

inpatient and outpatient clinic of the Rheumatology 

Department Fayoum University Hospital. 100 sex 

and age-matched healthy volunteers were included as 

controls in the study. The study conforms to the 1995 

Helsinki declaration. Informed consent was gotten 

from all participating patients. 

Patients who had other inflammatory 

arthropathies, Patients with a known cause for ILD 

(as occupational exposure, smoking and HCV 

infection), Patients who were breeding birds, and had 

pulmonary tuberculosis diagnosed before RA onset, 

all were excluded from the study. 

All patients were subjected to full medical 

history taking and clinical examination. Laboratory 

investigations were performed in the form of 

complete blood count (CBC), C-reactive protein 

(CRP), erythrocyte sedimentation rate (ESR). 

Serologies that include testing for rheumatoid factor 

(RF) and anti-cyclic citrullinated peptide (CCP) 

antibody were done. 

Chest assessment was done by a senior 

pulmonologist. High-resolution computed 

tomography (HRCT), spirometry, oxygen saturation 

(sO2) and six-minute walk test (6MWT), 

measurement of mean systolic pulmonary artery 

pressure was done for patients. 

The following data were collected: forced vital 

capacity (FVC), forced expiratory volume in the first 

second (FEV1) and FEV1/FVC, forced expiratory 

flow in 25-75% (FEF 25-75) 

Statistical analysis: 

Data were collected and analysed using SPSS 

for Windows, version 16. The qualitative data were 

presented by using frequencies and percentage; 

comparisons were done by using the chi-squared test. 

For the quantitative data: comparisons between cases 

and control were done by using the t-test for 

independent samples. P-values < 0.05 were treated as 

significant. 

 

RESULTS: 

 

This study included 130 RA patients, 118 (90.8%) 

were female while 12 (9.2%) were male; with a 

mean age of 48.02 ± 13.9 years, as well as 100 

controls matched for age (46.72 ± 12.4 years) 

(p=0.46) and gender 85 (85%) females and 15 (15 

%) males (p=0.178). Demographic and 

clinical characteristics of rheumatoid arthritis 

patients are demonstrated in table 1. 

 
Table 1: Demographic and clinical characteristics of 

rheumatoid arthritis patients: 

Variables 

Mean ± SD (range) or n (%) 

RA 

(no =130) 

Age (years) 48.02±13.9 

Sex Female  118(90.8%) 

Male  12(9.2%) 

Disease duration (years) 9.4 ± 8.25 (1-42) 

Chest Symptoms 119 (91.5%) 

RF 112 (86.15%) 

Anti-CCP 89 (68.5%) 

ANA 5 (3.8%) 

High ESR 76 (58.5%) 

High CRP 40 (30.8 %) 

Leflunomide and Hydroxychloroquine  128 (98.5%) 

RA: rheumatoid arthritis, RF: rheumatoid factor, Anti-

CCP: Anti-cyclic citrullinated peptide, ANA: antinuclear 

antibody, ESR: Erythrocyte Sedimentation Rate, CRP: C - 
reactive protein. 

In RA group the mean of forced vital capacity 

(FVC) was 62.6± 19.95, forced expiratory volume in 

1 s (FEV1) was 67.8± 20.05, FEV1/FVC was 82.44± 

14.083, forced expiratory flow in 25-75% (FEF 25-

75%) was 56.06 ± 42.365, and sO2 was 93.8 ± 5.88 

%. Lung parameters were significantly lower when 

compared with the control group (Table 2). The 

mean distance of six minutes walking test was 

(302.1± 76.5) meter, with 11.5% had desaturation, 

and 26.2% cannot do the test (table 3). The 

restrictive pattern was in 50.8% of the patients (table 

4). Results of HRCT are illustrated in table 5;it was 

found that the most common pattern was a reticular 

pattern (36.9%), followed by ground glass opacity 

(33.1%). Pulmonary hypertension was present in 39 

(30%) of RA patients with its mean 42.4± 19 mmHg. 

 
Table 2: The comparison of spirometric parameters 
between a group of rheumatoid arthritis patients and the 

control: 

 Cases (n=130) Control 

(n=100) 

P 

value 

 Mean SD Mean SD  

FVC 62.6 19.95 96.9 13.4 <0.001 

FEV1 67.8 20.05 101.6 13.9 <0.001 

FEV1/FVC 82.44 14.08 86.4 7.1 0. 01 

FEF25-75 56.06 42.365 98.1 21.8 <0.001 

sO2 93.80% 5.88% 96 2.3 0.001 

FVC: Forced vital capacity, FEV1: Forced expiratory 

volume in 1 s, FEF 25-75%: Forced expiratory flow in 25-

75%, sO2: oxygen saturation  
 

Table 3: Description of 6 six minutes waking test among 
rheumatoid arthritis patients group 

Variables Number (n=130) 

Distance (m)  

Mean /SD 302.1 ± 76.5 

Desaturation  

No  81 62.3% 

Yes  15 11.5% 

Cannot do the test 34 26.2% 

https://www.webmd.com/drugs/2/drug-16551/leflunomide-oral/details
https://labtestsonline.org/tests/erythrocyte-sedimentation-rate-esr
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Table 4: Pattern of flow/volume loop among the study 

group 

Pattern of flow Frequency Percent 

Normal 38 29.2 

Mixed 6 4.6 

Obstructive 2 1.5 

Restrictive 66 50.8 

Total 130 100.0 

 
Table 5: HRCT findings among Rheumatoid arthritis 

patients group 

HRCT findings 

Number 

(n=130) 

No % 

Normal  7 5.4% 

Ground glass opacity 43 33.1% 

Reticular  48 36.9% 

Cystic  18 13.8% 

Honeycombing  10 7.7% 

Reticulonodular 2 1.5% 

Nodular  2 1.5% 

 

Discussion: 

In the current study, the pulmonary functions were 

done for 130 patients with rheumatoid arthritis, and 

compared them with 100 healthy normal controls, 

and it was found that restrictive ventilatory defect is 

seen in 66 (50.8 %) of the RA patients, while 

Obstructive ventilatory defect was observed in only 

2 patients (1.5%), 38 (29.2%) were normal. 

In a previous study by Kawasaki et al. [7], abnormal 

pulmonary function test was observed in 30% of 246 

RA patients, and they stated that pulmonary 

involvement in patients with RA is the main cause of 

significant morbidity and mortality. 

Pulmonary manifestations of RA represent various 

disorders, and ILD is mainly associated with poor 

prognosis with an increased incidence of morbidity 

and mortality with airway affection [8,9]. HRCT and 

pulmonary function test abnormalities are proficient 

of identifying even “subclinical” RA-ILD [10]. 

HRCT can determine the pattern of ILD, and it is a 

major determining factor of prognosis; UIP is worst, 

while NSIP and overlap syndromes have a better 

prognosis [11]. 

The present study showed that the most common 

pattern was a reticular pattern (36.9%), followed by 

ground glass opacity (33.1%). This is in accordance 

with a study by Bilgici et al. [4], who evaluated 52 

patients with RA,  it was found that reticulonodular 

patterns are the most frequent abnormalities (62.9%), 

followed by ground-glass attenuation pattern (20%), 

and then bronchiectasis (17%). 

Also, Mohd et al. [12] found that 66.7% of the RA 

patients have a restrictive pattern of pulmonary 

disease, and the commonest HRCT findings were in 

the form of reticulation in 46% of the patients, 

ground glass opacities in 38.1% of the patients and 

bronchiectasis in 28.6% of the patients. 

The pathogenic mechanisms underlying pulmonary 

fibrosis which occurs in ILD is not well understood. 

Circulating RF and anti-CCP which may be existing 

in the serum of patients with RA years before the 

onset of the disease, principally when they exist in 

high titers they have been accompanying the 

development of ILD [13,14]. 

In rheumatoid arthritis, a restrictive ventilatory 

defect might result from activation of immune 

complexes in walls of the alveoli, leading to the 

release of collagenase, elastase and 

myeloperoxidase. Protease – Antiprotease imbalance 

and phagocytosis destroy lung tissue and prevent its 

expansion [15]. 

On the other hand, obstructive ventilatory can occur 

as a result of airway inflammation. Level of plasma 

immunoglobulin E increases, eosinophils release 

chemokines and neuropeptides, and mast cell causes 

damage of epithelium of the airway with 

hyperresponsiveness, leading to partially reversible 

airway obstruction because of bronchial narrowing 

[16]. 

The limitations in our study include small sample 

size, the correlation between disease activity and 

other disease parameters and pulmonary involvement 

is not studied 

 

CONCLUSIONS 

 

Various patterns of spirometric abnormalities could 

be exhibited in RA patients with the restrictive 

pattern is the most common feature. Evaluating RA 

patients for lung abnormalities should be done when 

they show signs of lung affection.  
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