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ABSTRACT

Background: Rheumatoid arthritis (RA) can affect the lungs in different manners, with interstitial lung disease (ILD) as the
most serious manifestation. Although lung and joint compromise could be thought to evolve in parallel, there are data suggest-
ing the opposite. In this study, we evaluated the relationship between lung and joint involvement in RA ILD. Methods: An ob-
servational cross-sectional study of RA ILD patients evaluated from January 2015 to February 2017. Joint disease assessment
included number of tender and swollen joints, patient’s global assessment of disease activity, erythrocyte sedimentation rate
(ESR) or C-reactive protein, and disease activity score (DAS28). Lung disease assessment included forced vital capacity, diffu-
sion capacity (DLCO), and Goh high-resolution computed tomography (HRCT) score for total extent, ground glass, and reticu-
lar pattern. We studied the correlation between both components of the disease. Results: We included 46 patients, 14 (30.4%)
men, with a mean (SD) of the age of 59.9 years (11.89). 12 (26.09) patients were in remission or had low disease activity
measured with DAS28. The HRCT showed usual interstitial pneumonia (UIP) patternin 10 (21.7%), possible UIP in 18 (39.1%),
and inconsistent with UIP in 18 (39.1%). We found a good correlation between the ESR and the ground glass score in the HRCT
(r =0.39; p = 0.03). However, we found no correlation between lung function tests or HRCT scores and the other components
of the DAS28. Conclusions: We only found a good correlation between ESR and ground glass score. It is possible that different
pathways of the immune response mediate damage in lungs and joints. (REV INVES CLIN. 2018;70:76-81)
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INTRODUCTION

Rheumatoid arthritis (RA) is the most common auto-
immune disease in adults with a prevalence of ap-
proximately 1% in the general population®. It can af-
fect the lungs in different manners, with interstitial
lung disease (ILD) as the most serious manifestation,
given its impact on prognosis?3. The presence of anti-
cyclic citrullinated protein (ACCP) antibodies, rheu-
matoid factor (RF), male sex, higher erythrocyte
sedimentation rate (ESR), and higher disease activity
score (DAS28) values is associated with ILD*. Almost
all the high-resolution computed tomography (HRCT)
patterns observed in the idiopathic ILDs are associ-
ated with RA®. In this disease spectrum, the usual
interstitial pneumonia (UIP) pattern represents the
fibrotic pole, and the nonspecific interstitial pneumo-
nia (NSIP) pattern the inflammatory one®. This mor-
phological difference has clinical and prognostic impli-
cations since the NSIP survival is twice longer than
that of UIP78,

As ILD represents the lung compromise of a system-
ic disease that mainly affects joints, it could be logical
to assume that the disease activity in both sites
should have good correlation. However, this fact has
not been demonstrated yet. Only one observational
study has been conducted to evaluate the relationship
between lung and joint involvement in these patients,
which showed a positive correlation between the clin-
ical disease activity index (CDAI) and ground-glass
scores on HRCT?. However, there are some elements
that suggest that this fact should not be considered
as a rule. In the first place, although the available
evidence is controversial, it has been reported that
some agents used successfully to treat the articular
disease may not have the same effectiveness, and can
even be harmful when they are used to treat RA pa-
tients with ILD1%-13, This suggests that the mecha-
nisms that mediate both processes could be quite
different. Finally, it has been proposed that a primary
fibrotic process could be central for the development
of the UIP pattern, resembling the picture of idio-
pathic pulmonary fibrosis (IPF), independently from
the inflammatory phenomenon that takes place in the
joints#. According to this hypothesis, the group of
patients with UIP pattern may have progression of the
ILD, which may dissociate from joint disease activity.
The presence or absence of correlation between both
disease manifestations has therapeutic implications
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since it could represent the evidence of distinct mech-
anisms taking place in both sites, with different path-
ways to target. In the era of the treatments directed
against specific targets, this fact becomes relevant.
With this background, we decided to study the cor-
relation between the disease activity in lungs and
joints in RA ILD patients.

PATIENTS AND METHODS

We conducted an observational cross-sectional study
of RA ILD patients evaluated from January 2015 to
February 2017 in the ILD clinic of our hospital. All the
patients met ACR 2010 criteria for RA>. As our hos-
pital is a respiratory disease referral center, almost all
patients were sent by their personal rheumatologist
due to the presence of respiratory symptoms. We
defined the presence of ILD (based on a compatible
HRCT) when a consensus between the immunologist,
the radiologist, and the pulmonologist was reached.
Patients who had a period longer than 3 months be-
tween articular and lung disease evaluations were
excluded.

Joint disease assessment

DAS are validated instruments created to evaluate
joint compromise in RA, with cutoff points that dis-
criminate between remission, mild, moderate, and
high disease activity. DAS28 is one of the most uti-
lized scores!®17. It includes the number of tenders and
swollen joints, a visual analog scale that measures
patient’s global assessment of disease activity, and
either ERS or C-reactive protein. We studied the cor-
relation between each of these components and lung
disease parameters. The articular evaluation was per-
formed by the same clinical staff in all the patients.

Anti-citrullinated protein antibodies (ACPAs) were
measured by ELISA (positivity > 20 units/mL). RF was
measured by immunoturbidimetry (positivity > 20
international units/mL).

Lung disease assessment

We evaluated the lung functional status using percent
forced vital capacity (FVC) and diffusion capacity
(DLCO). Lung functional tests were performed ac-
cording to international standards!®. HRCTs were
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performed with slides 1-3 mm thick, and approxi-
mately 20 slides per patient. Slides were evaluated by
a radiologist with experience in ILD. This reader was
blinded to clinical, serological, and functional data.
The pattern was classified according to the 2011
ATS/ERS/JRS/ALAT consensus into one of three cat-
egories: UIP pattern, possible UIP pattern, and incon-
sistent with UIP pattern!®. The scans were scored
using the system proposed by Goh et al.2° This score
contemplates five levels: origin of great vessels, main
carina, pulmonary venous confluence, halfway be-
tween the third and fifth section, and immediately
above the right hemidiaphragm. At every level, total
disease extent, and the proportions of reticular and
ground-glass opacities were scored. An average be-
tween the five mentioned levels was calculated for
each component of the score (total extent, ground
glass, and reticulation). We evaluated the intraclass
correlation coefficient (ICC) of our radiologist. The
ICC of our reader was 0.93 (95% confidence interval
[CI], 0.80-0.97; p < 0.001) for the total disease ex-
tent score, 0.93 (95% Cl, 0.82-0.97; p < 0.001) for
the ground glass score, and 0.95 (95% Cl, 0.89-0.98;
p < 0.001) for the reticular score. The correlation of
total disease extent and FVC% was —0.58 (p = 0.009).

Statistical analysis and power
calculation

Correlation analysis was performed using Spearman or
Pearson’s methods depending on the presence of nor-
mal distribution. Significance was defined asa p = 0.05
or lower. For an expected r = 0.4, we calculated a
power of 0.72 for the correlation analysis between
HRCT scores and joint involvement, and a power of
0.80 for the correlation analysis between lung func-
tion tests and joint disease.

The manuscript was written according to the STROBE
initiative for the communication of observational
studies?!. The Institutional Ethics Committee of our
hospital reviewed and approved the study. Patients
gave their informed consent before their inclusion into
the study.

RESULTS

In the period from January 2015 to February 2017,
60 patients with RA and lung compromise were
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Figure 1. Scatter plot between ESR and ground glass Goh
score, R = 0.39 (p = 0.03).
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evaluated at the ILD clinic of our hospital. Of these,
46 had a complete articular evaluation, including
DAS28 score and at least one of the two methods
used to assess lung compromise (HRCT or lung func-
tion test), with < 3 months between them. All pa-
tients performed lung function tests. In 40 patients,
the specific CT slides proposed by Goh et al. were
available to analyze disease extent scores. From the
46 patients, the mean (SD) of age was 59.9 years
(11.89) when the ILD was diagnosed, and 14 (30.4%)
were men. The median of time (IQR) between the
diagnosis of RA and the diagnosis of ILD was 40 months
(12-100). 31 patients (67.4%) were current or past
smokers. Only two patients had lung biopsy per-
formed to make the diagnosis of the ILD pattern. We
found evidence of an inflammatory pattern in both
biopsies, specifically a NSIP pattern. Regarding the au-
toantibodies status, 92.5% were ACPA positive (37/40),
and 97.3% were positive for RF (36/37). 12 (29%)
patients were in remission or had low disease activity
measured by DAS28. The HRCT showed a UIP pattern
in 10 (21.7%), possible UIP in 18 (39.1%), and incon-
sistent with UIP in 18 (39.1%). Characteristics of the
cohort related to the lung and joint disease activity
are shown in table 1.

Regarding the correlation analysis, we found a good
correlation between the ESR and the ground glass
score in the HRCT (r = 0.39; p = 0.03) (Fig. 1). We
excluded other causes of elevated ESR such as infection.
Of the patients included for this analysis, 19 (65%)
were receiving methotrexate, 16 (55%) leflunomide,
5 (17%) an anti-TNF agent, and 3 (10%) were
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Table 1. Characteristics of patients (n=46) with rheumatoid

arthritis and interstitial lung disease

Dyspnea duration, months,
median (IQR)

UIP pattern, n (%)

Possible UIP pattern, n (%)

Inconsistent with UIP, n (%)

*Goh total extent, median (IQR)

Goh ground glass, median (IQR)

Goh reticulation, median (IQR)

FVC%, mean (SD)

TLC%, mean (SD)

DLCO%, mean (SD)

ESR, mean (SD)

DAS28, mean (SD)

DAS28 remission or low activity,
n (%)

Tender joints, median (IQR)

Swelling joints, median (IQR)

PGA of disease activity,
median (IQR)

RF, n (%)

ACCP, n (%)

Methotrexate, n (%)

Leflunomide, n (%)

Anti-TNF, n (%)

Other biological agents, n (%)

6 (3-18)

10 (21.7)

18 (39.1)

18 (39.1)

22 (13-36)
3.7 (2.1-12.5)
14.4 (8.6-24)
71 (17.48)
76.29 (15.29)
59.02 (22.91)
51.9 (28.56)
4.43 (1.48)
12 (26.09)

2 (0-6)
2 (1-5)
43.9 (31.57)

36/37 (97.3)
37/40(92.5)
28 (60.87)
21 (48.84)
8(17.39)
5(10.87)

*Goh staging system (20).

UIP: usual interstitial pneumonia; FVC: forced vital capacity;

TLC: total lung capacity; DLCO: diffusion capacity; ERS: erythrocyte
sedimentation rate; DAS 28: disease activity score 28; PGA: patient
global assessment; RF: rheumatoid factor; ACCP: anti-citrullinated

antibodies.

receiving other biological agents. We did not find a
correlation between lung function tests (FVC % or
DLCO %) and joint involvement parameters. We also
found no correlation between the joint compromise

parameters and the other components of the Goh
score in HRCT (total extent and reticular opacities).
The complete correlation analysis is shown in table 2.

DISCUSSION

In this study, we present a cohort of RA ILD patients,
with a predominantly fibrotic lung compromise, and
an articular disease activity from moderate to high. In
our opinion, these results are not surprising, because
previous studies have already demonstrated that pa-
tients with RA ILD have high scores of disease activ-
ity”. Furthermore, most of the patients resulted posi-
tive to anti-CCP antibodies and RF. Almost all the
patients included had RA diagnosis before ILD diagno-
sis. As a consequence, the vast majority were receiv-
ing treatment with drugs that can eventually affect
the lungs. Our results show a good correlation be-
tween ESR and the ground glass score on HRCT in
patients with RA ILD. We found no correlation be-
tween lung compromise (evaluated with lung function
tests and HRCT scores), and joint involvement evalu-
ated with DAS28. In our opinion, these results are
interesting and warrant an extensive debate related
to the different manifestations of this disease, and
the pathways involved in them. The prevalence of ILD
in RA patients seems to be greater than it was tradi-
tionally thought. Some studies have found a preva-
lence of 33-42% of interstitial abnormalities when
patients are screened using HRCT?22:23, This is remark-
able because ILD is an important cause of death in RA
patients. ILD can precede the onset of articular in-
volvement in some patients?#42>. In recent years, an
important number of agents have been approved to
be used in RA patients!’. However, no clinical trials
have been carried out to find new treatments for the

Table 2. Correlation analysis between lung and joint disease parameters in patients with rheumatoid arthritis and interstitial

lung disease
DAS 28 Joint swelling Joint tenderness  Disease activity ESR
PGA

FVC% 0.16 (0.32) 0.006 (0.96) 0.15 (0.35) -0.16 (0.27) -0.10 (0.59)
DLCO% -0.02 (0.88) -0.05 (0.74) 0.06 (0.69) -0.17 (0.26) -0.14 (0.45)
Goh score total extent -0.07 (0.65) -0.15 (0.35) -0.01 (0.93) 0.06 (0.71) 0.22 (0.25)
Goh score ground glass 0.01 (0.92) 0.02 (0.89) 0.05 (0.74) 0.17 (0.29) 0.39 (0.03)
Goh score reticulation -0.22 (0.194) -0.28 (0.081) -0.29 (0,078) -0.16 (0.31) -0.03 (0.85)

Results expressed as correlation coefficients (p value).
DAS28: disease activity score 28; PGA: patient global assessment; ERS: erythrocyte sedimentation rate;

DLCO: diffusion capacity.
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FVC: forced vital capacity;
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lung component of the disease. It could be logical to
assume that agents used successfully to treat the
articular component of the disease are also useful to
treat ILD. Even so, this fact does not appear to be
true. Although the available evidence is controversial,
an increasing number of studies have appeared in the
last years reporting the deterioration of a pre-existing
ILD in RA patients receiving anti-TNF agents!0-13.26,
This fact is certainly surprising, since anti-TNF agents
have proven to be an effective alternative to treat
patients with arthritis refractory to synthetic disease-
modifying antirheumatic drugs (e.g., methotrexate or
leflunomide)!’. A possible explanation is that the
mechanisms behind lung and joint injury in RA are
distinct. Supporting this hypothesis, the inflammatory
infiltrates found on both sites are quite different. Lung
tissue infiltrates show lymphoid aggregates and even
lymphoid follicles with germinal centers?7-2¢. On occa-
sions, plasma cells and dendritic cells are also present.
On the other hand, macrophages, neutrophils, and
fibroblast-like synoviocytes are the dominant cellular
populations in the synovial tissue?®. This picture could
reveal that distinct pathways of the immune response
are mediating the damage in lungs and joints, and
thus explain why immunosuppressant agents have
different effects in both sites. Furthermore, it could
also explain the absence of correlation between lung
and joint disease we found in our study.

It is remarkable that in our study, ESR showed a good
correlation with the ground glass score in HRCT. This
reflects the inflammatory nature of the ground glass
opacities, a fact that is assumed but has not been
demonstrated before in this group of patients. Our
finding has therapeutic implications, because cur-
rently, we can choose between different strategies to
treat patients with ILD (antifibrotics and/or immuno-
suppressive agents). In recent years, new theories
have been proposed to explain the pathophysiology
of RA ILD1#3031 Some of them propose that, in pa-
tients with UIP pattern, the alveolar epithelial cell di-
rects the fibrotic process (a process that is indepen-
dent of the immune response), resembling what
occurs in IPF. Subsequently, peptides are citrullinated
in the lung parenchyma; an immune response against
them develops, and citrullinated peptides are targeted
both in lungs and joints. In this scenario, the lung and
joint components of the disease can have different
behaviors. This hypothesis could help explain our re-
sults since the dissociation of the disease activity in
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both sites can be related to the predominantly fi-
brotic phenotype of the ILD which we found in our
cohort. In agreement with these arguments, another
group of researchers found that lower fibrotic scores
predicted response to immunosuppressive treatment
in RA ILD patients32. There is only one retrospective
study before ours evaluating the correlation between
lung and joint disease®. The authors included 34 patients
and found a good correlation (r = 0.37, p = 0.028)
between HRCT ground glass scores and joint disease
activity. There are some differences with our study.
First, they used a different HRCT score, the one pro-
posed by Kazeroni et al.,33 and a different disease
activity index (clinical disease activity index or CDAI).
We preferred Goh score because it was developed
and validated to be utilized in patients with ILD re-
lated to a connective tissue disease (specifically and
systemic sclerosis). Furthermore, we decided to use
DAS28 because, unlike CDAI, it includes the ESR,
which represents an objective parameter of the in-
flammatory phenomenon. Second, the patients in-
cluded in that study had predominantly inflammatory
HRCT patterns, with higher ground glass scores than
our patients. This may have influenced the correlation
analysis. Third, our study included not only a morpho-
logic (HRCT) but also a functional parameter of lung
disease in the correlation analysis. Our study has
some limitations. First, although all the CT scans were
of high resolution, they were not performed with the
same protocol given the observational and “real life”
nature of our study. This fact could have contributed
to the heterogeneity of the CT scans, affecting the
quality of the study. Furthermore, we were not able
to obtain the HRCT scores in all patients, and thus, in
a proportion of them, we could only study the cor-
relation between lung function test parameters and
joint disease. Second, it would have been ideal to
study the correlation between joint and lung disease
in patients without treatment, because only in this
scenario we can attribute the lung abnormalities to
the autoimmune disease and not to the drugs’ effect
or toxicity. Most of our patients were receiving at
least one drug to treat joint inflammation, and so this
model scenario was impossible in this cohort. Finally,
it is a fact that the evaluation of RA disease activity
and ILD course is a dynamic process, and a cross-
sectional study is not the best design to answer these
questions. Our study has an acceptable power to
evaluate the correlation between articular and lung
involvement in RA ILD patients, and the methods we
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chose to evaluate both components of the disease
are standardized instruments. Consequently, we be-
lieve that our results are valid and can be generalized.
However, we consider that more studies are needed
to find a definitive answer to our question.
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