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Abstract:

Background: Extra-articular findings common in patients with rheumatoid arthritis. Lung disease is the second most
common cause of death in patients with rheumatoid arthritis after infection. Patients with rheumatoid arthritis have
a great lack of knowledge and awareness about rheumatoid lung disease.

Aim: To compare pulmonary function tests in patients with asymptomatic rheumatoid lung disease and pulmonary
function tests in healthy subjects.

Study Design: A cross-sectional analytical study.

Location and duration of the study: In the Medicine Unit Il of Jinnah Hospital Lahore for one year duration from
March 2019 to March 2020.

Methods: Pulmonary function test of 60 rheumatoid arthritis and 60 age, sex and BMI matched healthy individuals,
having no pulmonary signs, symptoms or disease were compared. The data obtained was analyzed by using SPSS
version 18.0.

Results: FEV1in RA [84.50 (77.0-92%)] was significantly lower than in healthy subjects (p = <0.0001) [96.0 (96.0-
97%)]. The FVC percentage [85.0 (77.0-93.50)] was significantly lower in RA patients than in healthy subjects (p =
<0.0001) [98.0 (96.25-99%)]. There was a significant difference in the FEV1: FVC ratio [85.15 (78.6-88.5)] in RA
patients and healthy people (p = 0.020) [84.0 (83.0-88.95)].

Conclusion: Spirometry (lung function test) is a cost-effective test for detecting an early decline in lung function in
patients with asymptomatic rheumatoid lung disease.
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INTRODUCTION:

Rheumatoid arthritis (RA) is a systemic disease
diagnosed by continuous two-stage arthritis with
synovial hyperplasia, which causes progressive joint
destruction if it continues. The incidence of RA in the
general world population is between 0.5% and 2%.
Joint symptoms are common in patients with
rheumatoid arthritis2. Lung disease is the second
most common cause of death in patients with
rheumatoid arthritis after infection. The first clinical
report of pulmonary involvement in rheumatoid
arthritis was published by Ellman and Ball (1948),
describing three patients with polyarthritis and
interstitial pneumonitis®*. Caplan described the
classic observation of rheumatoid nodules on the chest
radiographs of miners with rheumatoid arthritis®>®. The
first case of rheumatoid lung disease Cudkowicz et al.
They were described by, described not only the
clinical picture, but also Spiro metric and histological
results. Rheumatoid arthritis is often associated with
lung involvement, while interstitial lung disease,
rheumatoid nodules and pleural effusion are the most
common symptoms, while obliterans bronchiolitis and
crico-arytenoid  arthritis are less common®®.
Interstitial fibrosis and respiratory diseases are
detected in approximately 25% to 75% of patients’. It
has been shown that there is a real negative clinical
effect between rheumatoid arthritis and other
pulmonary symptoms of rheumatoid arthritis (RA-
ILD). The main objective of the study was to evaluate
pulmonary function test results in patients with
asymptomatic rheumatoid lung disease and to
compare lung function in patients with asymptomatic
rheumatoid lung disease and healthy people.

SUBJECTS AND METHODS:

This study is a comparative cross-sectional study
conducted in the Medicine Unit Il of Jinnah Hospital
Lahore for one year duration from March 2019 to
March 2020. Sixty known patients with rheumatoid
arthritis  meeting the American College of
Rheumatology criteria for RA8, aged 20-60 with no
pulmonary symptoms, were taken from the Medicine
department. A targeted sampling technique was used
to recruit volunteers for the study. The control group
consisted of sixty (60) healthy people of similar age,
sex and BMI values.

Exclusion criteria:

people with the following conditions were excluded:
systemic lung disorders, smokers and former smokers,
patients with abnormalities of the chest wall and spine,
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obesity, BMI> 30 kg / m2, other rheumatic diseases,
and any disease hearts. Informed written consent was
obtained from each study participant. Complete
demographic information, history, physical and
systemic examination. Height, weight and BMI were
calculated, and data was recorded in a pre-designed
data form. . Blood samples were collected using
aseptic technique.

Spirometry (lung function test):

Lung function was assessed by spirometry. A
spirogram was obtained from all participants
according to the American Thoracic Society (ATS)
criteria. A spirometer was used to measure the flow in
this study (Spirolab 11, two-way digital turbine; MIR
srl, Rome, Italy). Spirometry data: The measurements
used in the data analysis are FVC% (2) FEV1% and
(3) the ratio FEV1: FVC. FVC and FEV1 are reported
as volume measured in liters and as a percentage of the
predicted or reference value for a given person for that
age, height, sex and ethnicity. FEV1: FVC was
calculated from the volume measured in liters and then
taken to a percentage. Data were entered and analyzed
using SPSS 18.0. Data are expressed as the mean £ SD
for normally distributed quantitative variables and the
median (IQR) for normally distributed quantitative
variables. Frequencies, percentages or charts are given
for categorical variables. Data is usually not broken
down for quantitative variables, therefore
nonparametric statistics, i.e. the Mann-Whitney U test,
were used. A p value <0.05 was considered
statistically significant.

RESULTS:

The study included one hundred twenty (120) patients,
60 of whom were rheumatoid arthritis and 60 healthy
people of the same age and same sex. There were 51
women and 9 men in the RA group, 51 women and 9
men in the healthy group. The mean = SD age in the
RA group was 41.45 + 10.58 years, while the mean +
SD age in the healthy group was 43.38 + 7.36 years.
The median duration of illness for RA patients is 5.50
(4-8) years. While 32 (53.33%) patients had RA
positive, 28 (46.66%) had RA negative. While 10
(16.66%) patients had a positive family history in RA,
50 (83.33%) had no family history in RA. While 17
(28.33%) had information about RA, only 03 (5%)
patients had information about extra-articular
symptoms of RA. Median FEV1 was 84.50% (77.0-
92.0%), median FVC 85% (77.0-93.50%), median
FEV1: FVC 85 (78.67-88.51) (Table 1).
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Table: 1. Data of the rheumatoid arthritis group.

Variables Median (IQR)
FEV1% 84.50(77-92%)
FVC% 85(77-93.50%)
FEVI: FVC 85.15(78.6-88.5%)
RA factor positive 32(53.33%)
Disease duration (years) 7.33+£12.0

Positive family history 10(16.66%)
Knowledge about RA 17(28.33%)
Knowledge about extra articular manifestations of RA 3(5%)

While 3 people in the healthy group had a positive RA
factor, 57 people had a negative RA factor. While the
family history of 2 people was RA positive, 58 had no
RA family history. Median FEV1 was 96.0% (96.0-
97.0), median FVC 98% (96.25-99%), median FEV1:
FVC 84 (81.0-87.7). FEV1 RA patients [84.50 (77.0-
92%)] was significantly lower than in healthy subjects

(p = 0.001) [96.0 (96.0-97%)]. RA patients had
significantly lower CVF [85.0 (77.0-93.50)] than
healthy subjects (p = 0.001) [98.0 (96.25-99)]. There
was a significant difference in the FEV1: FVC ratio
[85.15 (78.6-88.5)] in RA patients and healthy people
(p = 0.020) [84.0 (83.0-88.95)] (Table 2).

Table 2: Comparison of pulmonary functions in study groups.

Rheumatoid Healthy individuals p- value
arthritis
FEV1% 84.50(77.0-92.0) 96.0(96.0-97.0) 0.001*
FVC% 85.00(77-93.5) 98(96.25-99) 0.001*
FEV1: 85.15(78.6-88.5) 84.0(83.0-88.95) 0.020*
FVC ratio
DISCUSSION: symptoms in the lungs. Banks et al. found a significant

Early diagnosis of lung involvement is very important
in RA because respiratory involvement is the second
most common cause of death in RA patients. Doctors
and rheumatologists cannot routinely solicit lung
involvement or deterioration if there are no cost-
effective and time-saving detection tools. This study
showed that PFT can exclude reduced lung function in
RA patients and identify patients who will receive
additional treatment. A significant decrease in% FEV1
and FVC% was observed in RA patients compared to
healthy subjects®°. These results were available in
patients with RA without symptoms and symptoms in
the lungs. Therefore, he showed early lung
dysfunction in patients with asymptomatic rheumatoid
lung disease. Clinically, many studies have been
conducted on international preclinical rheumatoid
lung disease, but most studies do not concern
spirometry detection, but HRH lung rheumatoid
disease detection. Gochuicoet and Karazincir et al.
Preclinical reduction of lung function has been
reported in patients with rheumatoid disease**2, They
noticed the same results comparable with our results,
i.e. Lower FEV1 and FVC%. Other researchers
observed similar results in RA patients, but selected all
RA patients regardless of their symptoms and

decrease in FEV1 and FVC% in RA patients with
normal FEV1: FVC. Mohd Noor et al. Reported FEV1
(85.8%) and FVC (83.4%). Sheianovet observed a
decrease in both FEV1 (83%) and FVC (78.7%).
Pappas et al. FEV1 (85%) and FVC (71%) were found
in patients with RA. In a retrospective study by
Bongartzet al, a reduction in FEV1 and FVC in RA
patients was demonstrated with a greater reduction in
FVC%. Bilgiciet and Habibet et al. found that RA
patients had obstructive, restrictive and mixed lung
involvement. A prospective study by Linstowet al
reported a progressive decline in lung function for
eight years. Cortetet et al. observed in their study a
significant decrease in FEV1% compared to% FVC.
Zrouret al showed a reduction in both FEV1 and
FVC% in RA patients. Avon et al. In the 5-year
prospective study that occurred, a significant reduction
in lung function was observed, and slight airway
obstruction and a restrictive model were observed
among RA patients®3. Cortetet showed an obstructive
pattern in RA patients, FEV1: FVVC was 78.9%. Pérez
et al. A Collins et al. A decrease in FEV1: FVC has
been reported in RA patients, which showed an
obstructive pattern of lung involvement!. These
results were higher than FEV1 values in healthy
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patients: the FVC index contradicted our results and
observed a restrictive model in our RA patients.
Pappas et al. similar results were observed, 85%.
Similarly, in the prospective study of Hyland et al., A
restrictive pattern was observed in 155 RA patients
compared to 95 controls. Our study shows that primary
disease (RA), which affects lung function in RA
patients, does not last long; it is an aggression of
rheumatoid arthritis affecting lung function in patients
with rheumatoid arthritis. It was observed that only 17
(28.33%) patients with RA know their disease well
(diagnosis, treatment and prognosis). This clearly
shows the lack of awareness among our patients about
their long-term illness. Similarly, only 03 (05%)
patients with RA had satisfactory information when
asked for extra-RA results'®. This suggests a lack of
awareness of extra-articular symptoms that may affect
our RA patients in their future lives, including lung
involvement, and have high morbidity and mortality.

CONCLUSION:

Pulmonary function early decreases in patients with
rheumatoid arthritis, even without pulmonary signs
and symptoms. The detection of early rheumatoid lung
disease can be done using spirometry, which is a cost-
effective test and can be performed in routine clinical
applications.
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