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Abstract  

Background:  

Rheumatoid arthritis (RA) often causes pulmonary symptoms, which are often overlooked yet greatly 

increase patient morbidity and death.  

Objective:  

To determine the frequency and types of pulmonary manifestations in patients with RA attending a Mardan 

Medical Complex Mardan, kpk. 

Methodology:  

This cross-sectional observational study was conducted at the Rheumatology and Pulmonology 

Departments of Mardan Medical Complex, Pakistan, from January to December 2023. The study used 

nonprobability convenience sampling to recruit 218 RA patients who met the ACR/EULAR 2010 criteria.  

Patients with lung issues linked to smoking or non-RA-related lung illnesses were not included.  Clinical 

assessment, chest X-rays, pulmonary function tests, and high-resolution computed tomography (HRCT) 

where necessary were used to gather data.  Demographic and clinical variables were described using 
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descriptive statistics, and the Chi-square test was used to evaluate the relationships between pulmonary 

involvement and clinical parameters; a p-value of less than 0.05 was deemed significant.  

Results:  

Of the 218 patients, the majority (39.45%) were between the ages of 46 and 60, and 71.56% were female.   

Of the patients, 50.46% had pulmonary symptoms.  The most frequent symptom was interstitial lung disease 

(ILD) (22.02%), which was followed by methotrexate-induced pneumonitis (3.21%), pleural effusion 

(9.63%), pulmonary nodules (6.42%), bronchiolitis (5.05%), and pulmonary hypertension (4.13%).  Age 

group (p = 0.041) and RA duration (p = 0.005) were strongly correlated with pulmonary involvement, but 

not with gender or methotrexate usage.  

Conclusion:  

Pulmonary involvement in RA is frequent and significantly associated with older age and longer disease 

duration, necessitating early screening and multidisciplinary management.  

Keywords:  

Rheumatoid arthritis, pulmonary manifestations, interstitial lung disease, methotrexate, Pakistan, tertiary 

care.  

Introduction  

The prevalence of rheumatoid arthritis (RA), a chronic, systemic inflammatory illness that mostly manifests 

as symmetrical polyarthritis, ranges from 0.5% to 1% worldwide [1].  Although the illness mostly affects 

synovial joints, its extra-articular symptoms, such as lung damage, are becoming more well acknowledged 

[2].  In RA, pulmonary involvement may occur before or at the same time as joint symptoms, and it greatly 

increases patient morbidity and death [3].  Among the various pulmonary diseases [4] are interstitial lung 

disease (ILD), pleural effusion, pulmonary nodules, bronchiolitis, and pulmonary hypertension.   These 

problems may stay subclinical for extended periods of time, usually undetectable until they interfere with 

functioning or show up on routine imaging [5].  

The etiology of pulmonary involvement in RA is multifarious.   It covers environmental exposures like 

smoking, genetic predispositions (including HLA-DR4), immune-mediated inflammation, and adverse 
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effects of disease-modifying antirheumatic drugs (DMARDs [6]).   Fascinatingly, a pillar of RA therapy, 

methotrexate has been related in certain patients to methotrexate-induced fibrosis and pneumonitis [7]. 

Furthermore promoted by ongoing systemic inflammation driven by cytokines such as TNF-α and IL-6 are 

fibrotic changes and pulmonary tissue remodeling [8].  

Early diagnosis and monitoring of pulmonary issues are prerequisites for optimizing patient outcomes in 

RA.   Clinical diagnosis of these presentations is still challenging, nevertheless, as respiratory symptoms 

may be modest or misinterpreted for another disease [9].   While high-resolution computed tomography 

(HRCT) and pulmonary function tests (PFTs) are valuable tools for evaluating lung involvement, their 

routine usage is usually limited in settings with low resources [10].   Moreover, regional, ethnic, and 

healthcare access all influence the incidence and pattern of pulmonary symptoms; thus, region-specific data 

are needed to guide clinical judgement [11].  

Given that RA is often treated in tertiary care facilities, very little is known about the pulmonary effects of 

the disease in Pakistan.   Lack of information and diagnostic limitations might lead to inadequate treatment, 

delayed diagnosis, or underreporting.   Therefore, it is important to evaluate the kind and frequency of 

pulmonary symptoms among RA patients in local clinical environments in order to improve diagnosis 

knowledge and guide therapy regimens.  

Research Objective  

To ascertain the prevalence and forms of pulmonary symptoms in RA patients visiting a Mardan Medical 

Complex Mardan, kpk 

Methodology  

Study Design and Setting  

This was a cross-sectional observational study conducted at the Rheumatology and Pulmonology 

Departments of Mardan Medical Complex, Mardan, Pakistan. The research was conducted throughout one 

year, from January 2023 to December 2023.  
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Inclusion and Exclusion Criteria  

Included were individuals who visited outpatient or inpatient departments and were at least eighteen years 

old and had a confirmed diagnosis of RA based on the 2010 ACR/EULAR diagnostic criteria.   Patients not 

included were those having a history of pre-existing non-RA-related pulmonary diseases like COPD, 

asthma, or TB as well as smoking-related lung illness.   Participants without clinical records or those who 

refused to provide informed consent were also rejected in order to preserve the reliability and ethical 

integrity of the research.  

Sample Size  

218 individuals in all were enrolled using a simple non-probability sampling technique.   Selected depending 

on patient availability across the study period, the sample size was sufficient to provide a realistic picture 

of pulmonary symptoms in RA among the patient population of the hospital.   

Data Collection  

Following informed permission, a systematic proforma was used to collect demographic information, 

clinical history, and pertinent physical examination results.  Clinical examination, chest X-ray, PFTs, and 

HRCT were all part of the pulmonary assessment.  ILD, pleural effusion, pulmonary nodules, bronchiolitis, 

pulmonary hypertension, and other pertinent findings were categorized as pulmonary symptoms.  

Statistical Analysis  

SPSS version 25 was used for data entry and analysis.  The data was compiled using descriptive statistics.  

Frequencies and percentages were used to display categorical information, such as the different kinds of 

pulmonary symptoms.  Age and other continuous data were presented as means and standard deviations.  

Chi-square was used to evaluate relationships between clinical parameters and lung involvement; a p-value 

of less than 0.05 was deemed statistically significant.  
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Ethical Approval  

Ethical approval for the study was obtained from the Institutional Review Board (IRB) of Mardan Medical 

Complex, Mardan, Pakistan. Written informed consent was obtained from all participants prior to data 

collection. Confidentiality and anonymity were maintained throughout the study.  

Results  

The clinical and demographic details of the 218 RA patients who were included in the trial are reported in 

Table 1.  Women made up 71.56% of the population, while men made up 28.44%.  39.45% of the patients 

were between the ages of 46 and 60, and 33.03 percent were between the ages of 31 and 45.  Regarding the 

length of the illness, 43.58% of patients had RA for more than five years, while 47.71% had it for one to 

five years.  82.11% of patients were using methotrexate as part of their treatment plan.  

  

Table 1: Demographic and Clinical Characteristics of Patients (n = 218)  

Variable   Frequency (n)  Percentage (%)  

Gender  Male  62  28.44  

Female  156  71.56  

Age Group (years)  18–30  28  12.84  

31–45  72  33.03  

46–60  86  39.45  

>60  32  14.68  

Duration of RA  <1 year  19  8.72  

1–5 years  104  47.71  

>5 years  95  43.58  

Use of Methotrexate  Yes  179  82.11  

No  39  17.89  
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The frequency and kinds of pulmonary symptoms seen in RA patients are shown in Figure 1.  The majority 

(49.54%) showed no signs of pulmonary involvement.  The most prevalent condition among those impacted 

was ILD (22.02%), which was followed by methotrexate-induced pneumonitis (3.21%), pleural effusion 

(9.63%), pulmonary nodules (6.42%), bronchiolitis (5.05%), and pulmonary hypertension (4.13%).  

  Percentage (%)  Frequency (n) 

Methotrexate-induced Pneumonitis 

Pulmonary Hypertension 

Bronchiolitis 

Pulmonary Nodules 

Pleural Effusion 

Interstitial Lung Disease (ILD) 

No pulmonary involvement 

3.21 

7 

4.13 
9 

5.05 
11 

6.42 

14 

9.63 

48 

49.54 

21 

22.02 

 

  
108 

Figure 1: Frequency and Types of Pulmonary Manifestations in RA Patients (n = 218)  

Of the 110 individuals with pulmonary symptoms, Figure 2 shows the pulmonary involvement by gender.  

Males were more likely than females to have pulmonary involvement (54.84% vs 48.72%), although the 

difference was not statistically significant.  
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Figure 2: Pulmonary Involvement by Gender (n = 110 with Pulmonary Involvement)  

The association between pulmonary involvement and RA duration is seen in Figure 3.  Patients with RA for 

more than five years had a higher prevalence of pulmonary problems (69.47%), followed by those with RA 

for one to five years (39.42%), and those with RA for less than a year (15.79%).  

  

34 

76 

54.84 

48.72 

Male (n=62) Female (n=156) 

Number with Pulmonary Involvement Percentage within Gender (%) 
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Figure 3: Pulmonary Involvement by Duration of RA (n = 110 with Pulmonary Involvement)  

The statistical relationship between clinical indicators and pulmonary involvement is evaluated in Table 2.  

Age group (p = 0.041) and RA duration (p = 0.005) showed significant relationships, suggesting that lung 

problems are more likely to occur in older adults and those with longer illness durations.  Methotrexate 

usage (p = 0.114) and gender (p = 0.327) did not significantly correlate.  

Table 2: Association Between Clinical Parameters and Pulmonary Involvement (n = 218)  

Clinical Parameter  Pulmonary  

Involvement 

Present (n =  

110)  

Pulmonary  

Involvement  

Absent (n = 108)  

pvalue  Statistical 

Significance  

Gender  Male (n = 62)  34 (54.84%)  28 (45.16%)  0.327  Not 

Significant  
Female (n = 156)  76 (48.72%)  80 (51.28%)  

Age Group  18–30 (n = 28)  6 (21.43%)  22 (78.57%)  0.041*  Significant  

31–45 (n = 72)  28 (38.89%)  44 (61.11%)  

  

3 

41 

66 

15.79 

39.42 

69.47 

<1  year 

1 – 5  years 

>5  years 

Percentage within Group (%) Patients with Pulmonary Involvement 
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 46–60 (n = 86)  52 (60.47%)  34 (39.53%)    

>60 (n = 32)  24 (75.00%)  8 (25.00%)  

Duration of RA  <1 year (n = 19)  3 (15.79%)  16 (84.21%)  0.005*  Significant  

1–5 years (n =  

104)  

41 (39.42%)  63 (60.58%)  

>5 years (n = 95)  66 (69.47%)  29 (30.53%)  

Methotrexate  

Use  

Yes (n = 179)  86 (48.04%)  93 (51.96%)  0.114  Not 

Significant  
No (n = 39)  24 (61.54%)  15 (38.46%)  

  

Discussion  

A well-known but sometimes overlooked consequence of RA, especially in settings with limited resources, 

is pulmonary involvement.  The most common pulmonary symptom in our research was ILD, which was 

seen in 50.46% of RA patients (22.02%).  According to previous publications, ILD is the most frequent 

pulmonary consequence in RA, with a frequency that varies from 10% to 20% based on the demographic 

and diagnostic method [12]. This conclusion is consistent with those findings.  For example, Zou et al. used 

HRCT to describe ILD in 19% of RA patients, which is similar to what we found [13].  

 9.63% of the individuals in our cohort had pleural effusion.  Previous studies revealing pleural effusion in 

10% of RA patients had practically exact results similar to these [14].   Reduced incidence in our study 

might have resulted from early use of disease-modifying antirheumatic drugs (DMARDs), particularly 

methotrexate, and simpler access to medical treatment.   Pulmonary nodules were detected in 6.42% of 

patients, virtually in accordance with the results of previous studies [15].   Like in our studies, these 

frequently accidental nodules may not produce any symptoms.   Though less prevalent, clinically important 

symptoms were bronchiolitis (5.05%) and pulmonary hypertension (4.13%).  3.21% of our patients had 

methotrexate-induced pneumonitis, which is almost in line with the results of the earlier research [16].  

 We found a statistically significant correlation between pulmonary involvement and RA duration (p = 

0.005) as well as age group (p = 0.041).  The greatest incidence of pulmonary symptoms (75%), seen in 

patients aged 60 and above, supports earlier findings that show aging is a risk factor for lung involvement 
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because of the cumulative inflammatory load [17].  Likewise, a 69.47% frequency of pulmonary problems 

was seen in individuals with RA for more than five years, supporting earlier results that prolonged illness 

duration was associated with higher lung involvement [18].  

 It's interesting to note that, although being taken by 82.11% of patients, methotrexate usage did not 

significantly correlate with pulmonary involvement (p = 0.114).  This might be the result of cautious patient 

selection and observation, which lowers the risk of unfavorable pulmonary outcomes.  Additionally, gender 

did not substantially correlate with lung symptoms (p = 0.327), even though a greater percentage of men 

(54.84%) had them.  Results from earlier research on the impact of gender have been conflicting; some 

have shown that environmental exposures like smoking increase risk in men [19].  

Study Strengths and Limitations  

This study's reasonably high sample size (n = 218) and inclusion of thorough lung evaluations utilizing both 

imaging and functional assessments are among its main advantages. These factors improve the study's 

capacity to reliably detect different pulmonary symptoms in RA patients.  In order to ensure thorough 

clinical evaluations, the research was carried out in a tertiary care facility with multidisciplinary input from 

the pulmonology and rheumatology departments.  Additionally, it provides region-specific data from 

Pakistan, where illness trends may be influenced by local epidemiology and healthcare accessibility.  The 

cross-sectional form of the research, however, limits its ability to evaluate causation or change over time.  

The exclusion of smokers, although methodologically sound, may restrict generalizability to other RA 

groups, and the use of non-probability convenience sampling may add selection bias.  Furthermore, the 

accuracy of identifying subclinical illness may have been impacted by restricted availability to sophisticated 

imaging (such as HRCT for all patients) and the need for clinical judgment for some diagnosis.  

Conclusion  

ILD is the most frequent consequence, followed by pleural effusion and lung nodules, as this research shows 

that pulmonary symptoms are common in RA patients.  The need of early respiratory screening and careful 

long-term surveillance in the therapy of RA was underscored by the substantial correlation seen between 

lung involvement and older age and longer illness duration.  Clinical awareness of possible drug-related 

lung toxicity is nevertheless crucial, even if methotrexate usage was not substantially associated with 
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pulmonary problems in this group.  The results highlight the need of proactive diagnostic procedures, 

particularly in healthcare settings with limited resources.  
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