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Abstract  Original Research Article 
 

In a hospital based case control study, in which 50 patients of RA and 50 healthy controls were studied with respect to 

their demography, disease activity, disease duration and PFT. Mean age of Rheumatoid arthritis (RA) patients and 

controls was 46.86±10.51 and 46.68±10.65 years respectively. Patients and controls were in the age group of 40-49 

and 50-59. RA group constituted 16(32%) and control group constituted 6(12%) of smokers (p=0.0016). Mean BMI in 

the RA patients was significantly lower compared to controls (p=0.027). RA patients had significantly lower mean 

FVC% compared to controls (p<0.001). Mean FEV1% was also significantly lower in RA patients compared to the 

controls (p<0.001). Mean FEV1/FVC in RA patients was significantly reduced than in controls (p=0.012). However 

mean disease duration 5.98±4.3 years showed no significance with PFT abnormality. Also mean DAS28 showed no 

relation with PFT abnormality. Obstructive and Restrictive pulmonary dysfunction was found in 14(28%) and 

19(38%) in RA patients respectively compared to that of 0% and 2(4%) in healthy controls respectively (p<0.001). 

However use of drugs like Methotrexate, Leflunomide and others in RA patients showed less significance with lung 

function abnormality. Also spirometric indices like FVC, FEV1, and FEV1/FVC were found to be reduced in smoking 

RA patients compared to RA patients independent of smoking. From the above observations it can be concluded that 

pulmonary dysfunction in RA patients diagnosed by Pulmonary Function Test may pick up the abnormality early and 

confer a chance of early intervention. 
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INTRODUCTION 
Rheumatoid arthritis is a chronic, systemic and 

inflammatory disorder primarily affecting joints. It may 

result in painful and deformed joints which can lead to 

loss of function. Signs and symptoms may prevail in 

other organs also. RA affects about 0.5% to 1% of 

adults in the developed world with 5 to 50 per 100,000 

people newly developing the condition each year [1]. 

Onset is uncommon under the age of 15 and from then 

on the incidence rises with age until the age of 80. 

Women are affected 3 to 5 times as often as men [2]. 

Women usually develop the disease between 40 and 50 

years of age and for men somewhat later [3]. RA 

primarily affects joints but other organs are also 

affected in more than 15-20% of individuals. Various 

other commonly affected systems are skin, lungs, 

kidneys, heart, blood vessels, eyes, liver, blood, brain, 

bones. Constitutional symptoms of the disease include 

fatigue, low grade fever, morning stiffness, loss of 

appetite, loss of weight are common manifestations 

seen in people with active RA [4]. RA is often 

associated with Pleural disease (20-40%), interstitial 

pneumonitis (5-10%), Nodules (1%), interstitial 

fibrosis, Bronchiolitis obliterans, Organizing 

pneumonia, Pulmonary vasculitis [5]. Interstitial lung 

disease is not only the most common but also the most 

serious form of the lung involvement in RA and its 

incidence in different individuals varies from 1-58% [6-

10]. ILD is clinically detected in less than 5% of the RA 

patients [11], although studies have shown much high 

prevalence of ILD by aid of HRCT [12], which closely 

co-relates with the results of the open lung biopsy in 

other connective tissue disorder [13], although less well 

with PFTs [14]. Limited evidence is available to 

suggest that relatively small number of patients die 

from respiratory failure in Rheumatoid Arthritis patients 

[15,16].Tools to monitor remission in RA are: DAS28, 

ACR-EULAR criteria, Provisional Definition of 

Cardiology 
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Remission of Rheumatoid Arthritis, Simplified Disease 

Activity Index (SDAI) and Clinical Disease Activity 

Index (CDAI) [17]. 

 

Pulmonary involvement is common in RA and 

the most severe extra articular involvement ranking 

second cause of mortality in this population. RA can 

affect lung parenchyma airways and pleura which is 

responsible for 10-20% of all mortality in these 

patients. Spirometry being widely available can be 

utilized to screen and monitor RA patients to detect 

PFT abnormality early as most of these patients are 

asymptomatic for long time and hence will help in early 

intervention. 

 

Since RA is the widely encountered disease in 

medical and pulmonary clinics there is paucity of 

literature about the prevalence of spirometric 

abnormalities in these patients so as to understand if 

early spirometric abnormalities could point to an 

underlying disorder and a serious inquiry into the 

causation of such abnormalities. The current study was 

designed against this backdrop to study the presence of 

spirometric abnormalities in patients with RA and try to 

co-relate the presence of these abnormalities with other 

indicators of disease severity. The study is aimed to 

implement the positive results of the study for following 

our RA patient population and manage their disease in 

better fashion. 

 

MATERIALS AND METHODS 
This study which was carried out in the 

department of General Medicine and Division of 

Rheumatology at SKIMS Soura from Dec 2013-Dec 

2014. Written informed consent was taken from the 

participants of study. The case group include diagnosed 

patients of RA which had age above 20 yrs. from both 

genders. Individuals having any collagen 

vascular/autoimmune disease, exposure to dust such as 

asbestos/silica, having any lung disease, undergone any 

recent surgery, having unstable cardiovascular status 

and were in last trimester of pregnancy were excluded 

from the study. The evaluation for all studied individual 

included Haemogram with ESR, C reactive protein, 

Rheumatoid Factor, Chest X-Ray, Electrocardiogram 

and Spirometry according to standards of ATS/ERS 

criteria. 

 

The various parameters measured by 

spirometry, on the basis of which different lung 

function abnormalities could be detected were Forced 

Vital Capacity (FVC), Forced Expiratory Volume in 

First second (FEV1), Forced Expiratory Flow (FEF), 

Peak Expiratory Flow (PEF), Total Lung Capacity 

(TLC), and Residual Volume (RV). Five step approach 

of spirometric interpretation was applied for diagnosis 

of different lung function. Before doing Spirometry all 

base line parameters like height, weight, blood pressure, 

respiratory rate, SpO2, and pulse were measured and 

spirometric procedure was repeated 15-20 minutes after 

the inhalation of the bronchodilator (mainly 

Salbutamol). Individuals having DAS28 score of 3.2 or 

more were taken for having active disease. 

 

RESULTS AND OBSERVATIONS 
In this study which included 50 cases of RA 

patients and 50 controls. Mean age of cases was 

46.86±10.51 as compared to 46.68±10.65 in controls 

(p=0.932) the difference being non-significant. Among 

both case control group the no of females was 36(72%). 

The number of smokers among Rheumatoid Arthritis 

patients was 32% compared to 12% among control 

group. The difference being significant (p=0.016). 

Control group in this study had higher mean BMI 

compared to case group (p=0.027 significant). On 

comparing different spirometric parameters mean 

percentage of predicted FVC was significantly lower in 

cases compared to that of controls (p<0.001). Mean 

percentage of predicted FEV1 also was significantly 

lower in Rheumatoid Arthritis patients compared to that 

of controls (p<0.001) Figure1. 

 

 
Fig-1: Error bar showing FEV1 in study subjects: cases versus 

controls 

 

Table-1: Disease activity versus PFT 

Disease N 

PFT 

Normal 
Abnormal 

Obstructive Restrictive Total 

Inactive 12 3(25.0%) 5(41.7%) 4(33.3%) 9(75.0 %) 

Active 38 14(36.8%) 9(23.7%) 15(39.5%) 24(63.2%) 

 
Mean FEV1/FVC also was significantly lower 

in RA patients compared to that of controls (p<0.012). 

In our study it was found that mean duration of RA 

disease of patients was 5.98±4.3 years. Mean Disease 

Activity Score of 28 joints (DAS28) in RA patients was 

found to be 3.9±1.1, which implied that overall 
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Rheumatoid Arthritis was active. On the basis of 

DAS28 score of individual RA pts it was found that 

active RA was found in 76% of cases. On comparing 

DAS28 values with spirometric parameters, it was 

found that 63% of patients with active disease had 

abnormal PFT among which 23.7% had obstructive 

type and 39.5% had restrictive type pulmonary 

dysfunction (table1). 

 

The commonest symptom manifested by RA 

patients was cough followed by reflux syndrome and 

breathlessness. On comparing PFT abnormality among 

cases and controls, it was found that obstructive 

abnormality was found in 14(28%) of patients in RA 

group compared to 0% in control group, and restrictive 

abnormality was found in 19(38%) of RA pts compared 

to that of 2(4%) in controls, the difference being 

statistically highly significant (p<0.001). However drug 

intake like Methotrexate and Leflunomide showed no 

significance with relative lung function abnormalities. 

Also lung function abnormalities showed no 

significance with relation to duration of RA among case 

group. This study proved good evidence that the 

spirometric indices like FVC, FEV1, and FEV1/FVC 

had positive co-relation with RA independent of 

smoking. 
 

DISCUSSION 
Our study which was primarily based to 

evaluate out the lung function abnormality in 

Rheumatoid Arthritis (RA) patients. Many parameters 

were evaluated and our observation found link with 

other studies. Mean age of the RA pts was consistent 

with the literature [18]. Risk factor of smoking which 

was found in 32% of RA group and 12% of control 

group, which was statistically significant (P=0.016), 

similar results were found in literatures [19, 20]. RA pts 

which were having significantly lesser BMI than 

control group, is understandably due to debilitating 

nature of RA. Well characterized pulmonary disorder 

found in RA pts include pleural effusion, Rheumatoid 

nodules, pulmonary fibrosis and caplans syndrome [21, 

22], the existence of the specific airway obstruction is a 

subject of debate as we found obstructive abnormality 

in 14(28%) and restrictive abnormality in 19(38%) of 

RA pts compared to that of 0% and 2(4%) in control 

group respectively (p<0.001), howeverNovet et al. 

found obstructive disorders in 50% of their RA cases. 

Like other studies we also found significant decrease in 

different spirometric parameters like FEV, FVC and 

FEV1/FVC in RA pts compared to that of controls, and 

also significant reduction was also found in same 

parameters when case group was adjusted for smoking. 

Respiratory disorder in RA can be due to various 

factors which include underlying bronchial 

hyperreactivity [23], abnormalities in distal bronchioles 

[24], and association with the deficit in α-1 antitrypsin 

[25], recurrent respiratory infection [26] or treatment 

with pencillinamine [27]. Although the relationship 

between the two needs to be established in future 

epidemiological studies. No significant relation was 

observed between RA disease duration and any 

pulmonary function abnormality in our study which in 

harmony withliterature with Avnon et al. [28] but 

different from that found out by Vergnenegre et al. [29]. 

Also no relation was found out between RA disease 

activity and spirometric indices which are same as that 

of literature [29], but different from observation found 

by Tariq Al Assadi [30], as their sample size was quiet 

small. Although Methotrexate and Leflunomide effect 

lungs in RA patients [31, 32], but our observation did 

not find any significant relation between the two, which 

is same as that of literature [33]. Significant Restrictive 

and Obstructive spirometric defects in RA group co-

relate with disease activity. 

 

Our study is limited by a small sample size and 

the possibility of an already existing disorder that could 

be the confounder of the final analysis. Radiological 

evaluation, bronchoscopy or other invasive diagnostic 

tests like lung biopsies, that were not the part of the 

current study, could be added to the evaluation scheme 

so as to better understand the profile of lung diseases in 

RA patients in Kashmiri population. 

 

CONCLUSION 
Combination of smoking and progressive 

rheumatoid arthritis in this study population lead to 

abnormal pulmonary functions. Progressive RA is also 

a responsible factor for lowering of BMI in affected 

individuals. Early diagnosis of RA with the aid of better 

diagnostic evaluation is necessary, in order to save the 

patients from debilitating effects of this noxious 

disease. 
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