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Pulmonary involvement in rheumatoid arthritis:
evaluation by radiography and spirometry*®

Doenca pulmonar em pacientes com artrite reumatoide:
avaliacdo radiografica e espirométrica
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Ronaldo Adib Kairalla'

Abstract

Objective: To determine whether simple diagnostic methods can yield relevant disease information in patients with
rheumatoid arthritis (RA). Methods: Patients with RA were randomly selected for inclusion in a cross-sectional
study involving clinical evaluation of pulmonary function, including pulse oximetry (determination of Sp0,, at
rest), chest X-ray, and spirometry. Results: A total of 246 RA patients underwent complete assessments. Half
of the patients in our sample reported a history of smoking. Spirometry was abnormal in 30% of the patients;
the chest X-ray was abnormal in 45%; and the SpO, was abnormal in 13%. Normal chest X-ray, spirometry, and
Sp0, were observed simultaneously in only 41% of the RA patients. A history of smoking was associated with
abnormal spirometry findings, including evidence of obstructive or restrictive lung disease, and with abnormal
chest X-ray findings, as well as with an interstitial pattern on the chest X-ray. Comparing the patients in whom all
test results were normal (n = 101) with those in whom abnormal test results were obtained (n = 145), we found
a statistically significant difference between the two groups, in terms of age and smoking status. Notably, there
were signs of airway disease in nearly half of the patients with minimal or no history of tobacco smoke exposure.
Conclusions: Pulmonary involvement in RA can be identified through the use of a combination of diagnostic
methods that are simple, safe, and inexpensive. Our results lead us to suggest that RA patients with signs of
lung involvement should be screened for lung abnormalities, even if presenting with no respiratory symptoms.

Keywords: Arthritis, rheumatoid; Lung diseases, interstitial; Spirometry; Radiography, thoracic; Airway
obstruction.

Introduction

Rheumatoid arthritis (RA) is a systemic
inflammatory disorder with a 0.5-2% prevalence
in the general population.”) Depending on the
screening method used, up to 50% of patients
exhibit pulmonary involvement. Nevertheless, the
majority of cases have a subclinical presentation. %
Recent studies have reported high mortality rates
in patients with usual interstitial pneumonia, a
severe form of interstitial lung disease (ILD).@ 1t
has been proposed that patients with RA should
be screened for 1LD, through the use of chest

X-rays and pulmonary function tests (PFTs).®
However, there is no consensus (mainly from
the standpoint of methods or combinations of
methods) regarding the appropriate screening
of parenchymal lung disease in RA patients.
Historically, studies evaluating chest X-rays
in RA patients have detected abnormalities
in only 1.6-6% of patients,®® whereas more
recent studies have reported higher frequencies,
ranging from 19% to 29%.%° The X-ray devices
currently available offer better imaging evaluation,
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because of advanced image analysis tools and
newer acquisition techniques, such as digital
radiography,'? than do conventional devices.!"

Although HRCT of the chest is more sensitive
than is chest X-ray, the former detecting 50%
of abnormalities,'2"¥ it is not recommended as
a screening tool for pulmonary involvement in
patients with RA, because the disease is highly
prevalent and lung abnormalities in RA patients
are often minimal.® In a recent study involving
356 patients newly diagnosed with RA, Mori et al.
found that only 15% had relevant abnormalities
on HRCT scans,"¥ suggesting that HRCT should
not be routinely performed after RA has been
diagnosed.

Spirometry is an inexpensive, readily available
tool for grading the severity of pulmonary
impairment and can be applied on a large scale.
Studies employing spirometry have detected
abnormalities, mainly obstructive and restrictive
patterns, in approximately 30% of patients with
RA." Although low DLCO is a reliable early marker
of pulmonary impairment,'® the diagnostic tool
required in order to determine DLCO is not widely
available.

We propose that a combination of clinical
evaluations, including the use of pulse oximetry,
chest X-ray, and spirometry, would provide
accessible measurements that yield relevant disease
information in patients with RA. Therefore, we
performed a cross-sectional screening evaluation
of a convenience sample of RA patients, in order
to assess the prevalence of signs of lung disease
in RA. We also evaluated the correlations among
imaging abnormalities, PFT findings, clinical
characteristics, Sp0,, and smoking.

Methods
Study population

Between June 2009 and January 2011,
patients with RA undergoing regular follow-up
evaluations at the Rheumatoid Arthritis Clinic of
the Rheumatology Department of the University
of Sdo Paulo School of Medicine Hospital das
Clinicas, a tertiary care facility (teaching hospital)
in the city of Sdo Paulo, Brazil, were randomly
referred for pulmonary evaluation. Patients were
referred irrespective of respiratory symptoms or
known lung disease. All of the referred patients
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had been diagnosed with RA on the basis of the
criteria established in 1987 by the American College
of Rheumatology."® Patients were excluded if they
were unable to perform spirometry maneuvers
or did not complete the required tests.

Every referred patient met with the same
pulmonologist, who gathered demographic and
clinical data (age, gender, time from disease
onset, occupational and/or environmental
exposures and smoking status). Environmental
exposures were defined as the presence of
mold, birds, or feather bedding in the home,
whereas occupational exposures were defined
as the presence of toxic fumes or industrial
dust in the work environment. Smoking status
was characterized as “never smoker”, “former
smoker”, or “current smoker”. Smoking history (in
pack-years) was also documented. On the basis
of the various smoking-related outcomes,!'”:'®)
tobacco smoke exposure (TSE) was classified
as absent, low (< 10 pack-years), or high (>
10 pack-years).

The protocol for the research project was
approved by the Research Ethics Committee of
the Hospital das Clinicas and is in conformity
with the guidelines established by the World
Medical Association in the Declaration of Helsinki.
All participating patients gave written informed
consent.

Pulse oximetry

Using a pulse oximeter (Onyx Fingertip Pulse
Oximeter, model 9500; Nonin Inc., Plymouth, MN,
USA), we measured SpO, (at rest, on room air) on
the same day as the clinical evaluation. On the
basis of the Sp0, values, patients were classified
as presenting with “normal oxygenation” (SpO,
> 95%), “mild hypoxemia” (SpO, at 88-94%%), or
“severe hypoxemia” (Sp0, < 88%), the last being
an indication for oxygen therapy.('?

Clinical characteristics

Dyspnea was quantified based on the Medical
Research Council dyspnea scale.”® This scale
comprises five statements that describe nearly
the entire range of respiratory disability, from no
disability to almost complete incapacity.?® Patients
classified as grades 1 or 2 are considered fit, those
classified as grade 3 or 4 are considered to have
moderate dyspnea, and those classified as grade 5
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patients are considered to have severe dyspnea.?"
Information on subcutaneous rheumatoid nodules,
rheumatoid factor (RF), and antinuclear antibody
(ANA) profile, as well as on the current and
previous use of disease-modifying antirheumatic
drugs and anti-inflammatory drugs, was retrieved
by reviewing patient charts. In the statistical
analyses, the anticipated potential confounders
were subcutaneous rheumatoid nodules and
Sjogren’s syndrome.

Chest X-rays

Chest X-rays were obtained with a digital
radiography system employing a selenium detector.
Images were acquired in posteroanterior and
lateral views, at maximum inspiration. The chest
X-ray images were analyzed independently by
a pulmonologist and a radiologist, both of
whom had experience in respiratory disorders.
Although neither evaluator was blinded to the RA
diagnosis, both were blinded to the clinical data.
Disagreements were resolved by consensus, when
possible. The evaluators assessed the presence
of lung abnormalities using the following five-
point confidence scale: 1 = definitely normal; 2
= most likely normal; 3 = equivocal; 4 = most
likely abnormal; and 5 = definitely abnormal.??
Lungs were considered to be hyperinflated if any
2 of the following 3 criteria were met: diaphragm
flattening; hemidiaphragm below the 10th posterior
rib; and enlargement of the retrosternal space.?”)
Lung volume was considered to be diminished if
the hemidiaphragm was above the 9th posterior
1ib.®? Parenchymal abnormalities were defined as
the presence of an alveolar pattern; interstitial
nodular opacities; interstitial reticular opacities;
isolated lung nodule or mass; a likely calcified
nodule; multiple nodules; cavitation; opacities
from fibrotic scarring; lobar atelectasis; segmental
atelectasis; or isolated hyperinflation.?? We also
analyzed architectural distortions and signs of heart
disease, such as cardiac or left atrial enlargement.
The main profiles observed on the chest X-rays
were hyperinflation, interstitial patterns, volume
loss, and miscellaneous abnormalities (Figure 1).
In patients with RA, hyperinflation and interstitial
patterns are usually associated with pulmonary
involvement caused by the RA itself, whereas
volume loss and miscellaneous abnormalities
are not.
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Pre- and post-bronchodilator
spirometry

We performed pre- and post-bronchodilator
spirometry with a KoKo spirometer (PFT; nSpire
Health, Longmont, CO, USA), as described
elsewhere.?¥ Predicted (reference) values were
based on previous studies of the Brazilian
population.? The classification and grading
of the results were based on the American
Thoracic Society/European Respiratory Society
guidelines9:
® obstructive disease—defined as an FEV]/
FVC ratio < lower limit of normal (LLN),
with an FVC > LLN (patients with an FEV /
FVC ratio < LLN and an FVC < LLN in
the pre-bronchodilator tests but with
normalization of FVC after reversibility
testing also being included in this category)

® possible restrictive disease—defined as an
FEV, [FVC ratio > LLN, with an FVC < LLN
and no post-bronchodilator normalization
of FVC

* mixed disease—defined as an FEV, [FVC ratio <

LLN, with an FVC < LLN, post-bronchodilator
FVC < LLN and no bronchodilator reversibility

e unclassified disease—defined as all other

patterns

Statistical analysis

Continuous data are expressed as means or
medians, with the observed ranges. Categorical
data are expressed as percentages. Inter-rater
agreement on the chest X-ray scores was
assessed with the kappa statistic. Subgroup
comparison was performed with an unpaired
t-test for continuous variables with normal
distribution or with the Wilcoxon rank-sum
test when the assumption of normality was
not met. We used the chi-square test (y?
statistic) to examine independence between
categorical variables, and we calculated the
relative risk (RR), with its corresponding 95%
confidence interval. Adjusted estimates were
calculated with ANOVA. All reported values
are two-sided and have not been adjusted for
multiple comparisons. The Pearson product-
moment correlation coefficient was used in
order to measure the strength of the associations
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Figure 1 - Chest X-ray patterns: (A) hyperinflation; (B) interstitial, characterized by reticular
or nodular opacities, bronchovascular or peripheral interstitial thickening, and architectural
distortion; (C) volume loss, characterized by atelectasis or small lung size, without parenchymal
abnormalities; and (D) miscellaneous abnormalities, defined as any lung abnormality not
described above, such as nodules, masses, consolidation, and cavitation.

between parametric continuous variables. The
level of statistical significance was set at p <
0.05. All statistical analyses were performed
using OpenEpi (Open Source Epidemiologic
Statistics for Public Health, Atlanta, GA, USA;
http://www.openepi.com) and Stata, version
13 (StataCorp LP, College Station, TX, USA).

Results

Patient characteristics

Of the 975 patients actively being followed at
the Rheumatoid Arthritis Clinic during the study
period, 288 were submitted to initial evaluations.
Of those 288 patients, 246 (86%) underwent
complete assessments and were included in the
final analysis. As can be seen in Table 1, the
mean age was 56 + 10 years, and 85% of the
patients were female. The mean disease duration
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was 16 years. Eight patients (3.2%) had a history
of pulmonary tuberculosis. Slightly more than
half of the population reported smoking (48.8%
were never smokers), and 14.1% reported high
TSE. At enrollment in the study, 17.3% of the
patients were current smokers (4% with low TSE
and 13.3% with high TSE) and 33.7% were former
smokers (12.6% with low TSE and 20.9% with
high TSE). Of the 246 patients evaluated, 180
(73%) were RF-positive. Data related to ANAs
were available for 172 patients, 85 (49.4%) of
whom were ANA-positive. Although SpO, was
normal in the majority (86.6%) of the patients,
mild hypoxemia was observed in 12.6% and
severe hypoxemia (being an indication for
oxygen therapy) was observed in 0.8%. On the
basis of the Medical Research Council dyspnea
scale score, most of the patients (82.1%) were
categorized as fit.

http://dx.doi.org/10.1590/S1806-37132015000004518
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We stratified the patients by test results:
those with normal chest X-ray, spirometry, and
pulse oximetry findings (n = 101); and those with
abnormalities on any of those tests (n = 145).
When we compared those two groups, we found
that significant abnormalities were more common
in males, elderly patients, RF-positive patients, ever
smokers (primarily current smokers), and patients
with a history of azathioprine exposure (Table
1). In addition, we drew comparisons between
the patients with no or low TSE and those with
high TSE (Table 2). In all such comparisons, we
adjusted for potential confounders.

Pre- and post-bronchodilator spirometry

Spirometry was normal in 69.9% of the sample
(Table 3). We observed obstructive and restrictive
patterns in 11%; mixed patterns in 4.9%; and
unclassified patterns in 2.8%. Typically, abnormal
tests revealed mild severity. The cumulative TSE
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(pack-years) exhibited a statistically significant,
albeit weak, negative correlation with percent-
predicted FVC, percent-predicted FEV,, the
percent-predicted FEV [FVC ratio, and the absolute
FEV,[FVC ratio (Figure 2).

Chest X-rays

Chest X-rays were normal in 136 (55.3%) of
the patients; hyperinflation was present in 61
(24.8%); the interstitial pattern was observed in
36 (14.6%); volume loss was observed in 6 (2.4%);
and miscellaneous abnormalities were observed in
the remaining 7 (2.8%). The inter-rater agreement
was considered moderate (kappa = 0.4).

Combined methods

Only 41% of the patients had normal chest
X-rays, normal spirometry findings, and normal
Sp0, (Table 4). In 43.9% of the patients, chest
X-rays and spirometry findings were normal.

Table 1 - Comparison between rheumatoid arthritis patients with and without abnormalities on screening
tests for lung abnormalities, adjusted for confounders (rheumatoid nodules and Sjégren’s syndrome).?

Characteristic No abnormalities ~ Any abnormality® P
(n=101) (n = 145)
Female 89 (88) 120 (82.8) 0.007
Age, years 54.3 £ 10.4 58.0 £ 10.6 0.013
RF-positive 73 (72.3) 107 (73.8) 0.002
Disease duration, years 16.9 £ 10.7 16.2 £ 10.2 0.07
Smoking status
Ever 38 (37.6) 88 (60.7) < 0.0001
Current 10 (9.9) 33 (22.8) 0.0005
Former 28 (27.7) 55 (37.9) 0.086
Exposures
Mold 23 (22.8) 31 (21.4) 0.66
Birds 18 (17.8) 3 (15.9) 0.88
Feather pillow 12 (11.9) 6(11.0) 0.80
Occupational 8 (7.9) 1(14.5) 0.34
Drugs
Methotrexate 88 (87.1) 138 (95.2) 0.11
Chloroquine 83 (82.2) 110 (75.9) 0.35
Leflunomide 67 (66.3) 104 (71.7) 0.18
Sulfasalazine 48 (47 5) 63 (43.4) 0.47
Azathioprine 1(20.8) 36 (24.8) 0.046
Biologic 37 (36.6) 34 (23.4) 0.18
MRC dyspnea scale category
Fit 85 (84.2) 117 (80.7) 0.24
Moderate dyspnea 16 (15.8) 27 (18.6) 0.23
Severe dyspnea 0 1(0.7) 0.80

RF: rheumatoid factor; and MRC: Medical Research Council. ?Values expressed as n (%) or as mean + SD. "On any one
of the three diagnostic tests applied (chest X-ray, spirometry, or pulse oximetry).
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Abnormalities on chest X-rays alone were more
common than were abnormalities on spirometry
alone (26% vs. 11.4%). Because of parenchymal
lesions or hyperinflation, 30% of the chest X-rays
were classified as “definitely abnormal”. Of the
61 patients with hyperinflation seen on the chest
X-ray, 38 (62.3%) had normal spirometry findings,
whereas spirometry showed an obstructive pattern
in 16 (26.2%), a mixed pattern in 5 (8.2%), and a
restrictive pattern in only 2 (3.3%). Among the 36
patients whose chest X-ray showed an interstitial
pattern, the spirometry findings were normal in
18 (50.0%), showed a restrictive pattern in 11
(30.6%), showed a mixed pattern in 3 (8.3%),
and showed an obstructive pattern in 2 (5.6%).

When we analyzed dyspnea, we identified an
association between a moderate to high level
of dyspnea and a low SpO, (p = 0.002; RR =
2.42; 95% CI: 1.39-4.20). However, we did not

Kawassaki AM, Pereira DAS, Kay FU, Laurindo MM, Carvalho CRR, Kairalla RA

find dyspnea to be associated with abnormal
findings on chest X-rays or spirometry.

High TSE showed significant positive
associations with an obstructive pattern on
spirometry (p = 0.02; RR = 2.18; 95% Cl: 1.09-
4.38), with a restrictive pattern on spirometry (p
= 0.045; RR = 2.04; 95% CI: 1.005-4.139) and
with abnormal spirometry findings in general
(p = 0.006; RR = 1.70; 95% Cl: 1.17-2.46).
Nevertheless, 46.4% of the patients with obstructive
spirometry patterns reported no or low TSE.
High TSE was also positively associated with an
interstitial pattern on chest X-rays (p = 0.01; RR
=2.12, 95% Cl: 1.16-3.85) and with abnormal
chest X-ray findings in general (p = 0.0005;
RR = 1.63, 95% Cl: 1.25-2.14). Although we
identified no significant association between
high TSE and hyperinflation seen on chest X-rays,
55.7% of the patients whose chest X-rays showed
hyperinflation reported no or low TSE.

Table 2 - Comparison between rheumatoid arthritis patients with absent or low tobacco smoke exposure
and those with high tobacco smoke exposure, adjusted for confounders (rheumatoid nodules and Sjogren’s

syndrome).?

Characteristic Absent or low TSE High TSE P
(n=161) (n = 85)
Female 138 (86) 71 (83.5) 0.50
Age, years 549 % 11.2 59.5+9.0 0.006
RF-positive 116 (72.0) 64 (75.3) 0.79
Disease duration, years 16.6 £ 10.3 16.3 £ 10.5
Abnormalities
On spirometry 39 (24.2) 35 (41.2) 0.05
On chest X-rays 59 (36.6) 51 (60.0) < 0.001
On pulse oximetry 15 (9.3) 18 (21.2) 0.02
Exposures
Mould 34 (21.1) 20 (23.5) 0.39
Birds 29 (18.0) 12 (14.1) 0.56
Feather pillow 16 (9.9) 12 (14.1) 0.40
Occupational 16 (9.9) 13 (15.3) 0.15
Drugs
Methotrexate 145 (90.1) 81 (95.3) 0.11
Chloroquine 130 (80,8) 63 (74.1) 0.35
Leflunomide 114 (70.8) 57 (67.1) 0.26
Sulfasalazine 67 (41.6) 44 (51.8) 0.20
Azathioprine 34 (21.1) 23 (27.1) 0.54
Biologic 48 (29.8) 23 (27.1) 0.71
MRC dyspnea scale category
Fit 138 (85.7) 64 (75.3) 0.03
Moderate dyspnea 23 (14.3) 20 (23.5) 0.06
Severe dyspnea 0 1(1.2) -

TSE: tobacco smoke exposure; RF: rheumatoid factor; and MRC: Medical Research Council. *Values expressed as n (%)

or as mean + SD.
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Discussion

We found that spirometry and chest X-rays
frequently detected lung abnormalities in patients
with RA, indicating that, given their feasibility
and availability, these inexpensive screening tools
should be incorporated into our practice as routine
tests for RA patients. The combined analysis

Table 3 - Spirometry characteristics.?
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with the three diagnostic tools evaluated (chest
X-ray, spirometry, and pulse oximetry) revealed
abnormalities in 59% of the patients in our
sample, suggesting that pulmonary involvement
is prevalent and easily diagnosed in RA patients
treated at a tertiary care hospital. Morrison et al.
used chest X-rays and PFTs to evaluate 104 RA
patients and reported abnormalities in 53.8%,
mostly pleural disease (in 30%) and tuberculosis

Spirometry findings (n = 246) (in 4490).© When patients with a smoking history
Pattern or concomitant lung disease were excluded, the
Normal 172 (69.9) authors found abnormalities in 19.2% of the
Obstr'ucj[ive 28 (11.4) patients.
Restrictive 27 (11.0) Cortet et al. compared PFTs and HRCT in
Mixed 12 (4.9) . . .

. screening for pulmonary involvement in 68
Unspecified 7(3) G tients with RA. With spi t
Bronchodilator responsiveness 24 (9.8) consecutive patients wi ’ ] .S.pn‘(.)me ];y’
Abnormalities 74 (30.1) the authoTs detected lyng abnorm.ahtles in 32./0

Severity of abnormalities® of the patients, observing obstructive patterns in
Mild 57 (77.0) 20% and a restrictive pattern in 12%. Using HRCT,
Moderate 15 (20.3) the same authors detected lung abnormalities in
Severe 2 (2.7) 80.9% of the patients: bronchiectasis, in 30.5%;

“Values expressed as n (%). *n = 74. pulmonary nodules, in 28%; air trapping, in 25%;
150 150
r=-0.28 r=-0.32
p < 0.0001 p < 0.0001
100 100
501 50 1
04, : : : : _ 01, : : .
40 60 80 100 120 140 0 50 100 150
0FVC %FEV,
— Fitted values e Pack-years | — Fitted values @ Pack-years |
150 © 1501
1=-0.20 r=-0.16
p < 0.002 p < 0.0015
100 - 1001
50 1 501
04 : : 0 E : : :
40 60 80 100 40 80 100 120
FEV,[FVC 9%FEV [FVC

— Fitted values e Pack-years |

| — Fitted values e Pack-years |

Figure 2 - Correlations between smoking history and spirometry parameters, showing that pack-
years of smoking correlated negatively with percent-predicted FVC (A), percent-predicted FEV, (B),
the percent-predicted FEV,/FVC ratio (D), and the absolute FEV, [FVC ratio (C).
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Table 4 - Combined screening methods.?

Patient status (N = 246)
Normal chest X-ray and normal spirometry 108 (42.2)
Abnormal chest X-ray and normal 64 (27.2)
spirometry
Normal chest X-ray and abnormal 28 (11.4)
spirometry
Abnormal chest X-ray and abnormal 46 (18.7)
spirometry
Hyperinflation on chest X-ray 61 (24.8)
Normal spirometry findings® 38 (62.3)
Obstructive pattern on spirometry® 16 (26.2)
Restrictive pattern on spirometry® 2(3.3)
Interstitial pattern on chest X-ray 36 (14.6)
Normal spirometry findings® 18 (50.0)
Restrictive pattern on spirometry® 11 (30.6)
Obstructive pattern on spirometry® 2 (5.6)
Any abnormality? 145 (58.9)

“Values expressed as n (%). Pn = 61. n = 36. ‘On any one of
the three diagnostic tests applied (chest X-ray, spirometry,
or pulse oximetry).

ground glass attenuation, in 17.1%; honeycombing,
in 2.9%; and pleural effusion, in 1.5%. In our
study, we observed abnormalities by spirometry
in 30% of the patients (obstructive pattern in
11.4% and restrictive pattern in 11%), similar
to the 32% reported in the Cortet et al. study.!”
We also noted that lung abnormalities on chest
X-rays were common (present in 45% of the
patients), including hyperinflation (in 25%) and
an interstitial pattern (in 15%). The differences
in the frequencies observed on chest X-rays and
those detected by HRCT might be attributed to
the better sensitivity of HRCT in comparison with
chest X-ray. A recent study conducted in Brazil
reported HRCT lung abnormalities in 55% of 71
RA patients and found no correlation between
lung disease and dyspnea,?” a result that is
consistent with our findings and with those in
the literature. Doyle et al. recently published
slightly different results for RA patients who
had been submitted to HRCT for respiratory
symptom evaluation or cancer screening.?®
Those authors observed statistically significant
differences between patients with and without
interstitial lung abnormalities, in terms of age,
dyspnea, smoking, and spirometry findings.
The significant difference in dyspnea might be
explained by the inclusion criteria used by the
authors. For example, HRCT of the chest was
used only in patients in whom it was clinically
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indicated, which effectively excluded patients
with asymptomatic 1LD, thereby introducing a
selection bias.

Our finding that dyspnea did not correlate
with the abnormalities seen on spirometry or
chest X-rays could be explained by subclinical
abnormalities, given that most of the abnormalities
seen on spirometry were mild and the prevalence
of normal spirometry was high even when chest
X-ray was abnormal. Another possibility is that
patients with RA might be physically limited
by the osteoarticular involvement. Our findings
are consistent with those of a recent study by
Mohd Noor et al.,”” who reported that, although
9200 of the 63 RA patients evaluated exhibited
no dyspnea, 95% and 71% of those patients,
respectively, showed lung abnormalities on PFTs
and HRCT. Therefore, in patients with RA, it is
not advisable to wait until symptoms develop
to perform the pulmonary evaluation.

Various risk factors have been associated with
pulmonary involvement in RA, including male
gender, advanced age, smoking, RF positivity, ANA
positivity, and previous exposure to penicillamine
or gold salts.283031 In the present study, after
adjusting for potential confounders, we found
that the risk of pulmonary involvement in RA
was higher in males, elderly patients, patients
with a history of TSE (primarily current smoking),
RF-positive patients, and patients with a history
of exposure to azathioprine. These findings are
consistent with those in the literature. 1t is possible
that advanced patient age and longstanding TSE
act synergistically to promote lung damage in
patients with RA. 1t remains unclear whether
disease duration is a risk factor for pulmonary
involvement in RA.?73% In our study, there was no
statistically significant between-group difference
for disease duration. Azathioprine exposure has
not previously been associated with pulmonary
involvement in RA, and azathioprine is frequently
prescribed to 1LD patients in Brazil. Therefore, we
believe that our finding (that azathioprine exposure
increases the risk of pulmonary involvement in
RA) represents a spurious association.

Other studies of patients with RA have
demonstrated an association between smoking
and airway disease," as well as between smoking
and 1LD." 1In the present study, we found a
(weakly) significant negative correlation between

http://dx.doi.org/10.1590/S1806-37132015000004518
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TSE (pack-years) and pulmonary function,
suggesting that smoking does in fact play a
role in RA-associated lung disease. We also
observed an association between high TSE and
abnormalities on chest X-rays, although we
found no association between high TSE and
hyperinflation seen on chest X-rays. The majority
of cases in which there was such hyperinflation
were in never smokers or light smokers, as were
approximately half of the cases in which spirometry
showed an obstructive pattern. These results
indicate that airway disease is common among
RA patients and is not critically associated with
TSE. Nevertheless, it is clear that TSE plays an
important role in enhancing lung damage in
RA. In our sample of RA patients, those with
high TSE more often showed abnormalities on
spirometry, chest X-rays, and pulse oximetry, and
there was a negative correlation between TSE
and pulmonary function parameters, as shown
in Figure 2.

When analyzing post-bronchodilator spirometry
findings, we observed that the group of patients
who exhibited a positive response was not
homogeneous, in terms of the diagnosis. In
11 patients, spirometry showed an obstructive
pattern: 2 had asthma; 5 were suspected of
having COPD; 3 had RA-associated lung disease;
and 1 declined further evaluation. In 5 patients,
spirometry showed a mixed pattern: 2 had
hyperinflation and were suspected of having
COPD; 1 had bronchiolitis; 1 had a history of
pulmonary tuberculosis; and 1 had possible COPD
and respiratory bronchiolitis-associated 1LD. Eight
patients had bronchial hyperresponsiveness. As
can be seen, post-bronchodilator spirometry did
not improve the differential diagnosis.

In the present study, most of the patients
whose chest X-rays showed abnormalities
exhibited normal spirometry findings. There
are two possible explanations for that: the
fact that mild lung involvement is common in
patients with RA, as evidenced by the relative
infrequency of hypoxemia in such patients; and
the fact that some RA patients have airway and
parenchymal lung disease, which could lead to
normal spirometry findings. The latter might
explain why spirometry findings can be normal in
patients showing hyperinflation on chest X-rays,
because mild interstitial abnormalities are not
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expected to be diagnosed by chest X-ray. We
expected an obstructive pattern on spirometry
to be uncommon among patients whose chest
X-ray showed an interstitial pattern, just as we
expected a restrictive pattern on spirometry to
be an uncommon finding in patients whose
chest X-ray showed hyperinflation.

Another interesting finding of the present
study is that the prevalence of abnormalities on
chest X-rays was 45%, which is much higher than
the 1.6-6% previously described.®® This might
be attributed to a number of factors: selection
bias, because our patients were invited by a
physician to undergo lung screening; in our study,
some chest X-rays might have been obtained at
less than maximum inspiration; our method of
chest X-ray evaluation, analyzing hyperinflation
and categorizing the findings as “equivocal”,
“most likely abnormal”, or “definitely abnormal”,
differed from that employed in other studies;
and the possibly superior diagnostic performance
of digital X-ray systems,®? which might provide
better visualization of peripheral lung structures
than do conventional X-ray systems.(") We believe
that the two last factors represent the most likely
explanations for the relatively high prevalence
of abnormalities on chest X-rays in our study,
given that the prevalence of abnormalities on
spirometry was similar between our study and
previous studies!'>3? and that the proportion of
chest X-rays classified as “definitely abnormal”
in our study (30%) is in fact consistent with the
findings of more recent studies evaluating chest
X-rays in RA patients.®? Even if we excluded
the volume loss pattern (caused by insufficient
inspiration), our abnormality frequency would
be 42.3%, well above what is expected. Zrour et
al. evaluated chest X-rays in 75 RA patients and
observed abnormalities in 29.3%." Given that we
identified parenchymal abnormalities in 17.4%
of our patients and lung volume abnormalities
in 27.2%, we believe that the discrepancy
between our findings and those of the authors
cited above is attributable to the fact that we
included hyperinflation in our analysis of the
chest X-ray findings, as was not done in the
Zrour et al. study.? In the present study, inter-
rater agreement was considered moderate, which
was not entirely unexpected, because inter-rater
differences in the classification of radiographs
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has long been known to be an inherent source
of variation.®?

Our study has some limitations. First, this
cross-sectional study was based on a sample
of patients treated at the rheumatology clinic
of a tertiary care referral center. Therefore, it is
likely that the patients recruited constituted a
population with more advanced or difficult-to-treat
disease, which could represent a selection bias. In
addition, we did not evaluate the prevalence of
crackles, although their importance as a marker for
RA-associated LD has previously been evaluated.!'
Furthermore, because we aimed to perform simple,
objective, unbiased measurements, we did not
perform echocardiograms. Therefore, chronic
heart failure could have been misidentified as
1LD. Moreover, because abnormalities were not
evaluated by chest HRCT, our study might have
underestimated the frequency of pulmonary
involvement in RA patients, although our aim
was to assess how simple diagnostic tests would
perform in patients with RA. Finally, only 29.5%
of the patients included in the initial evaluation
were undergoing regular follow-up. However,
because the invitation to participate in the study
was random, we believe that our patient sample
is representative of the target population.

In conclusion, RA is a common systemic
inflammatory disorder and RA-associated lung
disease is common. Studies have shown that
pulmonary involvement is present in up to 50%
of all patients with RA,®» and the prevalence
of RA in Brazil is 1%.C9 This theoretical
pulmonary involvement in up to 0.25-0.5% of
the population likely consists of insignificant or
mild abnormalities in the majority of patients.
Given these observations, routine screening by
HRCT scan and PFTs is not recommended,®
because the number of patients requiring such
screening would be tremendous, making this
strategy unfeasible. However, RA-associated
pulmonary involvement is a source of substantial
morbidity and mortality for affected patients,®
and disease progression has been described in
approximately 60% of cases,!"” which necessitates
the implementation of an appropriate screening
strategy.

We believe that asymptomatic patients with
signs of lung involvement should undergo further
investigation with HRCT and PFTs, including
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the measurement of DLCO and static lung
volumes. Nevertheless, it is important to note
that radiographic and PFT abnormalities might
not lead to progressive disease in all cases.C”
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