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Study Limitations 

This study is good as it is the first study to be 

conducted in Oman which has investigating the 

prevalence of pulmonary complications in 

patients with RA. It has large sample size. 

However, since it is a retrospective study it has 

some limitations including missing data in terms 

of history (such as symptoms duration, smoking 

history, family history, date of the diagnosis and 

previous visits in other hospital). Also there is 

missing investigations in the initial visits such as 

RF and anti CCP. Furthermore, this study was 

done in one center only which is Royal hospital.  

Another important limitation to consider is that 

we did not exclude patients with preexisting 

pulmonary diseases like asthma and COPD and 

we did not assess the severity index for RA 

using CRP 28 score and other scores. This could 

be partly due to missing data as well.  

Abbreviations 

 - RA : Rheumatoid Arthritis  

 - ILD : Interstitial Lung Disease  

 - PH: Pulmonary Hypertension  

 -HRCT: High Resolution Computed 

Tomography  

 -ACR/EULAR: American college of 

Rheumatology/ European League Against 

Rheumatism  

 - CRP : C reactive Protein  

 - ESR : Erythrocyte Sedimentation Rate  

 - RF : Rheumatoid Factor  

ABSTRACT 

Objectives: to investigate the prevalence of pulmonary complications including ILD, bronchiectasis, pleural 

effusion, rheumatoid nodule and pulmonary hypertension in patients with RA. In addition to look for 

variables that might be associated with the development of pulmonary complications. 

Method: This is a retrospective study that included all Omani patients who were diagnosed with RA based 

on 2010 ACR/EULAR criteria. All patients were selected from Royal hospital (a tertiary care center, 

Muscat, Oman) from January 2006 to October 2015. The complications were assessed based on 

radiological imaging and echocardiography; HRCT for ILD, bronchiectasis and rheumatoid nodule, CXR 

for pleural effusion and Echocardiography for Pulmonary hypertension. Prevalence of pulmonary 

complications was recorded and association with different variables was assessed. 

Results: A total of 662 patients had fulfilled 2010 ACR/EULAR criteria for RA. 129 (19.5%) patients had 

pulmonary complications whereas 533 (88.5%) did not. Some patients were found to have single pulmonary 

complication whereas others had multiple complications. The most prevalent complication in Omani 

patients was bronchiectasis which accounted for 11.2% followed by ILD 10.9% with some variables being 

statistically significant based on P value such as the age. The rest of pulmonary complications were pleural 

effusion 1.8%, rheumatoid nodule 1.4% and pulmonary hypertension account for 3.6%. 

Conclusion: Bronchiectasis and ILD were found to be the most prevalent pulmonary manifestations in 

Omani patients with RA. 

Keywords: Rheumatoid arthritis, interstitial Lung disease, Pulmonary Hypertension, Disease Modifying 

Anti Rheumatic Drugs, pulmonary complications. 
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 -Anti CCP : Anti Cyclic Citrullinated Peptide  

 -DMARD : Disease Modifying Anti 

Rheumatic Drugs  

 - US : United State  

INTRODUCTION 

Rheumatoid Arthritis is a chronic systemic 

autoimmune inflammatory disorder that affects 

mainly the joints resulting in erosive 

destruction. It is associated with autoantibodies 

production mainly Rheumatoid Factor and Anti 

Cyclic citrullinated peptide antibody. A study 

was conducted in US showed that RA affects 

nearly 12 -70 per 100,000 patients a year in men 

and 25 – 130 per 100,000 in women (1-3). 

There is a variety of extra articular 

manifestations that occur in RA(4-5). Pulmonary 

manifestations are considered a major cause 

leading of morbidity and mortality in patients 

with RA (6). The lung can be directly affected by 

the course of the disease or secondary as a result 

of DMARD or biologic agents which are used 

for treatment of RA (7-9).  

According to M. Shaw et al, Wang J.-X. et al 

studies, interstitial lung disease is the most 

common pulmonary complication in patients 

with RA which usually predicts poor prognosis 
(6-7, 17)

. It’s prevalence usually ranges from 7 – 

10%. (10-11) Some studies have investigated the 

association between autoantibodies such as anti 

CCP and ILD. Inui et al. study did not find an 

association between anti-CCP and ILD whereas 

Nikiphorou et al demonstrated that anti-CCP 

antibodies were strongly associated with ILD in 

RA (12-15). Another multicentre study which was 

conducted in UK found that Anti CCP is strongly 

associated with RA- ILD and smoking was 

strongly associated with ILD in men. (16) 

In a study conducted by Attar et al in Saudi 

Arabia, 35 out of 100 patients with RA 

developed bronchiectasis with multiple 

variables being major predictors for 

development of bronchiectasis such as age, male 

gender, disease activity and anti CCP. (18-20). 

Other pulmonary manifestations that have been 

studied previously include pleural effusion, 

rheumatoid nodule, and pulmonary 

Hypertension (21-22). Antin Ozerki et al has found 

that pleural effusion is more common in men 

than women and it’s incidence ranged from 3% 

- 22% (21-23) . Same study has found that some 

factors were associated with increase the risk of 

pleural effusion including being a male gender, 

smoking, high RF titre, HLA/Dw3 HLA 

antigen, low serum complement and late onset 

disease (24). The above quoted study also showed 

that the incidence of   pulmonary nodule 

incidence can be as low as 2% with CXR and 

can be as high as 22% with using highly 

sensitive modality like HRCT (23-24). In a meta-

analysis looking at the prevalence of pulmonary 

hypertension in connective tissue diseases, two 

studies by Dowson et al and Keser et al reported 

prevalence of Pulmonary hypertension in RA 

patients ranging from 21 -27.5% (25-27).  

Unfortunately, there is no single previous study 

done to look for prevalence of pulmonary 

complications of RA among Omani patients. 

The objective of this study is to carry out  a 

descriptive retrospective study to investigate for 

the prevalence of pulmonary complications and 

to look for variables which may predict the 

development of these complications in all 

patients who were diagnosed to have RA based 

on ACR/EULAR 2010 criteria and were on 

regular follow up in rheumatology and chest 

clinic in Royal Hospital from January 2006 to 

October 2015. 

METHOD 

A retrospective study was conducted at tertiary 

care centre Royal Hospital (Muscat Region, 

Sultanate of Oman).The study was approved by 

research and Ethics Committee in Royal 

Hospital. A total of 1153 patients’ records were 

screened. We included all Omani patients 12 

years or above who were diagnosed to have RA 

based on 2010 ACR/EULAR classification 

system with pulmonary involvement during 

period from January 2006 to October 2015. All 

patients had to be on regular follow up in chest 

and rheumatology clinics in RH. Non-Omani 

patients and those who were not on regular 

follow up (has 1 or 2 visit to the hospital) were 

excluded from the study. A total of 662 patients 

have fulfilled the above criteria. 

In this study we focused on 5 main pulmonary 

complications which were ILD, bronchiectasis, 

pleural effusion, rheumatoid nodule and 

pulmonary hypertension.  

Data were collected from patient’s clinical 

records including demographic features (e.g age, 

gender), clinical findings (e.g age at diagnosis, 

disease duration, smoking history) and treatment 

history ( non-biologic DMARDs, biologic 

agents) ( Table 1). The laboratory parameters 

were considered as well including C reactive 

protein (normal level 0-5), erythrocyte 

sedimentation rate, Rheumatoid factor (normal 

level 0-28), and Anti CCP (normal level 0-5). 

(Table 1) 
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Table1.  Demographic characteristics of the patients 

Characteristic Frequency (%) Mean (SD) 

Age  48.9 (13.883) 

Male 81 (12.2%)  

Female 581 (87.8%) 

Age at Diagnosis  42.4 (13.86) 

Disease Duration 6.49 (4.29) 

Smoker 35 (5.3%)  

Non Smoker 620 (93.7%) 

Previous Smoker 7 (1.1%) 

CRP at Diagnosis  22.2 (39.00) 

ESR at Diagnosis 39.12 (26.41) 

RF titer 201 (138.18) 

Anti CCP titer 126.2 (77.7) 

Biologic treatment 237 (35.8%)  

No biologic treatment 425 (64.2%) 

   
Presence of pulmonary complications was 

assessed based on imaging studies and 

echocardiography. HRCT was used to assess 

presence of ILD, bronchiectasis and rheumatoid 

nodule. CXR was used to assess presence of 

pleural effusion whereas Echocardiography was 

used to assess for pulmonary hypertension 

(defined as pulmonary artery systolic pressure 

of > 35 mmhg based on echocardiography).  

Data were collected from patient’s records using 

Al Shifa system based on ICD 10 disease 

classification. Data was collected initially in 

data collection sheet then were transferred to 

Epi  data  software. Data  were  analysed  using  

Statistical package for social sciences SPSS 20 

software. Descriptive statistics were used for 

mean and standard deviations and frequency 

distribution for count and percentages. Results 

were considered significant when P value was 

less than 0.05. 

RESULTS 

A total of 662 patients fulfilled the 2010 

ACR/EULAR criteria for diagnosis of RA. A 

total of 81 (12.2%) were males whereas 581 

(87.8%) were females. Out of 662 patients, a 

total of 129 (19.5%) patients had either one or 

more pulmonary complications. (Figure1). 

 

Figure1. Percentage of patients with RA with/without pulmonary complications 

The mean age for patients was 48.9 years with 

mean disease duration of 6.5 years. 72 patients 

(10.9%) were found to have Interstitial lung 

disease based on HRCT and 74 patients (11.2%) 

who were found to have bronchiectasis based on 

same diagnostic modality. These two 

complications were found to be the most 

prevalent pulmonary complications among 

Omani patients with RA. There were 12 patients 

(1.8%) with pleural effusion based on CXR, 9 

patients (1.4%) with pulmonary nodules based 

on HRCT and 24 patients (3.6%) with 

pulmonary hypertension based on 

echocardiography (Figure 2). Around 80 (12%) 

patients had a single complication and 49 

(7.4%) patients had more than one.  Out of those 
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30 (4.5%) patients were found to have ILD with 

bronchiectasis. 4 patients had bronchiectasis and 

pulmonary hypertension, 3 patients had ILD and 

Pulmonary hypertension and 2 patients had 

combined ILD, bronchiectasis and Pleural 

effusion.  

 

Figure2. Prevalence of pulmonary complications among RA patients 

On further analysis, the following variables 

were studied in relation to development of 

pulmonary complications: age, gender, disease 

duration, smoking history, CRP, ESR, positive 

Rheumatoid factor, Anti CCP and use of 

biologic and non-biologic DMARDs.  

Overall, there was a statistically significant 

difference (P=0.0001) in the mean age between 

those who had pulmonary complications (58.86 

+/- 11.86) and those who did not (46.49 +/- 

13.26). The older age group has a higher risk of 

having pulmonary complications. Furthermore, 

pulmonary complications were found to be more 

common among patients who are on biological 

agents ―P=0.0001. 

There was a statistically significant association 

between development of ILD and the following 

variables: age (P=0.0001), CRP (P=0.029), ESR 

(P=0.002), smoking history (P=0.036) and 

biological treatment (P=0.001). In addition, 

following variables were found associated with 

developing bronchiectasis: age (P=0.0001), CRP 

(P=0.029), ESR (P=0.047) and biologic 

treatment (P=0.001). Age was the only variable 

with statistical significant association for the 

development of both pleural effusion and 

Pulmonary Hypertension (P=0.0001) whereas 

age (P=0.002) and biological treatment 

(P=0.012) were found to be associated with 

development of rheumatoid nodules. The study 

did not prove any significant association 

between gender, positive RF, Anti CCP and 

development of pulmonary complications 

(Table 2).  

Table2.  Statistically significant variables for predicting pulmonary Complications 

Pulmonary complications Variables P value 

ILD Age 0.0001 

CRP 0.029 

ESR 0.002 

Smoking 0.036 

DMARDs 0.001 

Bronchiectasis Age 0.0001 

CRP 0.029 

ESR 0.047 

DMARDs 0.001 

Pleural effusion Age 0.0001 

Rheumatoid nodules Age 0.002 

DMARDs 0.012 

Pulmonary Hypertension Age 0.0001 
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DISCUSSION 

This study demonstrates that ILD and 

bronchiectasis are the most prevalent pulmonary 

complications in patients with RA. According to 

study conducted in Japan, the prevalence of ILD 

was 7.7 – 12% which is almost similar to our 

results (7). 

Additionally, we found that several factors 

including age, CRP, ESR, smoking history, and 

biological treatment correlated significantly 

with development of ILD in RA patients. The 

significance of biologic DMARDs could be 

explained because of disease severity as these 

agents are usually started in severe RA or it 

could be related to the drugs themselves. There 

were some cases reported in which using 

biologic agents has caused rapid progression of 

ILD (7,29-30). In our cohortthere are only 3 

patients (0.45%) were found to have ILD likely 

associated with non-biological DMARDs (such 

as Methotrexate) as documented in their files 

however these were not confirmed by biopsy. 

There was no correlation between serology (anti 

CCP, positive RF) and ILD found in our study 

cohort and these findings are similar to study by 

Inui et al (12, 14). On the other hand, other studies 

including Nikiphorou et al and another study 

conducted in Mexico by Rocha-Muñoz had 

found that anti CCP was strongly associated 

with presence and extent of ILD in patients with 

RA(12,15). The differences between studies might 

be contributed to the differences in patient 

populations, disease definition and methods 

were used for evaluating and detecting the 

clinical parameters (13). The differences in results 

between studies can be explained, that studies 

have used different parameters to assess severity 

of ILD such as 6MWT, Borg scales, decrease in 

FVC% and severity of ILD in HRCT (12). 

In our study, the prevalence of bronchiectasis 

among Omani patients with RA was 11.2%, age, 

CRP, ESR, and biological treatment found to be 

the major parameters associated with 

development of bronchiectasis in patients with 

RA. Around 30 patients (4.5%) were found to 

have coexistence of both ILD and bronchiectasis.  

A study conducted in Saudi Arabia, found that 

35% of patients with moderately active RA had 

developed bronchiectasis with some variables 

such as age, male gender, disease duration and 

anti CCP being major association for its 

development (18). However, population was only 

100 patients, all these patients with moderate 

active RA, whereas our cohort has large number 

of patients with mixture of disease severity 

ranging from mild to severe disease, and this 

could explain the differences in the prevalence 

of bronchiectasis among the two populations.  

In a study conducted by Antin-Ozerkis showed 

that pleural manifestations of RA are more 

common in older patients and male gender as 

well (24). It stated that the incidence of pleural 

effusion in most studies ranged between 3-5% 

and could be as high as 22% with males being 

affected predominantly (24). In comparison to 

other studies that used both CXR and HRCT for 

detecting small pleural effusion, we used CXR 

alone. This can contribute to the difference in 

the prevalence of pleural effusion between the 

two studies, Another possible reason for the low 

prevalence of pleural effusion in this study is 

that the vast majority of patients in this study 

were females ―females to males ratio was 7:1‖ 

Since male gender was previously shown to be 

associated with the development of pleural 

effusion, this may explain the low prevalence of 

pleural effusions in our study. 

In one study by Antin Ozerkis, it was found that 

rheumatoid nodules prevalence was 2% based 

on CXR and can be up to 22% with using high 

sensitive imaging modality such HRCT (24). In 

our cohort, the prevalence of the above 

complication is slightly lower. 

Moreover, Udayakumar et al study had 

compared 45 patients with RA with 45 patients 

who were healthy and found that there is higher 

risk of developing asymptomatic pulmonary 

hypertension in patients with RA 26.7% 

compared with the matched controls (4.5%)(4, 28). 

Furthermore, the same study has found that 

older patients and those with longer disease 

duration are more likely to develop the above 

complication (4, 28). This can support our finding 

that older patients are likely to develop 

pulmonary hypertension. The same study found 

that 3 patients (6.7%) had coexistence of 

pulmonary hypertension with ILD (28). In our 

study we found only 3 patients (0.45%)with 

both ILD and pulmonary hypertension.   

The strength of our study lies in its being the 

first study to be conducted in Oman which has 

investigating the prevalence of pulmonary 

complications in patients with RA. It has large 

sample size. However, it has some limitations 

including missing data in terms of history (such 

as symptoms duration, smoking history, family 

history, date of the diagnosis and previous visits 

in other hospital).Also there is missing 

investigations in the initial visits such as RF and 
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anti CCP. Furthermore, this study was done in 

one center only which is Royal hospital.  

Another important limitation to consider is that 

we did not exclude patients with preexisting 

pulmonary diseases like asthma and COPD and 

we did not assess the severity index for RA 

using CRP 28 score and other scores. This could 

be partly due to missing data as well. This study 

was conducted to get a generalized idea about 

the prevalence of pulmonary complications in 

Omani patients with RA. Further studies are 

needed to study the following: clinical 

manifestations of each pulmonary complication, 

respiratory symptoms that can occur in relation 

with the disease severity, changes in the 

pulmonary function test in patients with ILD 

and most common changes in radiological 

imaging in some complications like ILD and 

bronchiectasis. Another point that needs to be 

studied in detail is drug induced pulmonary 

diseases. 

CONCLUSION 

Pulmonary diseases are one of the extra articular 

complications that are considered to be a major 

cause of morbidity and mortality in patients with 

Rheumatoid arthritis. In Omani population, we 

have found that Bronchiectasis and ILD are the 

most prevalent complications and this can be 

related to disease process or the use of biologic 

medications.  These complications are more 

common in elderly patients with longer disease 

duration. Different variables have been found to 

correlate with these complications and can be 

used as predictors for early detection and 

management. 
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