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ABSTRACT

Background. The diffusing capacity of the lungs for carbon monoxide (DLCO) represents the most sensitive independent
factor for highlighting the interstitial lung disease associated with rheumatoid arthritis (RA-ILD). Many studies have
analyzed this association between RA and lung modifications because it correlates with a decrease in the patients’ quality
of life and a higher mortality.

Objective. This study aimed to highlight the importance of DLCO as a predictor of ILD progression in RA, beside the
pattern on high-resolution chest CT (HRCT) and the double seropositivity of the disease.

Patients and method. This prospective cohort study, carried out between August 2022 and May 2023, included 48 RA
patients with ILD, fulfilling the 1987 ACR or 2010 ACR/EULAR classification criteria. Important attention was paid to
respiratory functional tests, immunological changes, and specific lung pattern on HRCT. Patients with current malignancies,
active infections or Overlap syndrome were excluded from the study.

Results. 48 RA patients, mostly women (81%) with a mean age of 65.54+10.58 years old and a median age of RA onset of
52.58+11.36 years, were included. The proportion of patients with a decreased DLCO was 64.6%. Using statistical tests,
we found significant correlations between DLCO and age, double seropositivity and a specific pulmonary pattern on HRCT.
Conclusion. ILD, an underrecognized disease, may be considered one of the most serious of all extra-articular
manifestations in RA, the risk for mortality being triple in these cases. Our results are in correlation with the published
data and support the key role of DLCO in the diagnosis and follow-up of these patients.
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INTRODUCTION

The burden era of RA-ILD is an uncertain global
situation in which it could not be exactly specified
whether the disease onset belongs to the articular in-
flammatory process, or it is secondary to lung dam-
age [1-4]. ILD is a well-known devastating extra-artic-
ular manifestation of RA, with a three-fold increased
risk for mortality and morbidity. After diagnosis, me-
dian survival is only between 2.6-3 years [2].

Knowing that RA by itself is a risk factor for ILD,
specialists must pay a rigorous attention to: smoker

status, immunological investigations, seropositivity,
male gender and therapy [5-8]. In accordance with
recent studies, the general term “rheumatoid lung
disease” illustrates the involvement of several parts
of the lungs with different extension of inflammato-
ry process or fibrosis [7-9].

The lung patterns on HRCT scan for RA-ILD in-
clude two idiopathic interstitial pneumonia aspects:
nonspecific interstitial pneumonia (NSIP) and usual
interstitial pneumonia (UIP). UIP pattern is correlat-
ed with a decreased survival and a poor response to
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treatment. HRCT scan nowadays is considered the
“gold standard” in RA-ILD diagnosis, substituting
lung biopsy [10-12].

DLCO under 45% or a decreased value with more
than 10% is the most suitable and sensitive predictor
for RA-ILD, leading to an earlier detection of lung in-
volvement in RA disease, regardless abnormalities
on HRCT images [13-15].

The therapeutic options for RA can possibly stop
or prevent the onset of RA-ILD. The adverse effects of
using Methotrexate (MTX) represents a controversial
subject nowadays. Some specialists consider that it is
not involved in the onset of RA-ILD; others, at the op-
posite side, support its role in the development of the
disease. Glucocorticoids have been a first line treat-
ment for a long time, but nowadays must be given
with great attention and a careful monitoring due to
their side effects [16-18]. There is evidence that sup-
ports the fact that MTX, Rituximab and Abatacept can
be considered reliable options in the therapeutic
strategy of RA-ILD [19].

PATIENTS AND METHODS

This prospective cohort study included 48 patients
with RA, diagnosed using 1987 ACR or 2010 ACR/
EULAR criteria. All the patients had ILD evidenced by
HRCT. The study was carried out between August
2022 and May 2023. Patients were attending Rheu-
matology and Radiology departments in Clinical
Rehabilitation Hospital, Iasi, Romania, where all cli-
nical symptoms, immunological changes, imagistic
aspects, abnormalities in respiratory functional tests
were taken into consideration and laboriously noted.

Anti-cyclic citrullinated antibodies (ACPA) play a
crucial role in RA-ILD, being more sensitive than
rheumatoid factor (RF) [20, 21]. DLCO seems to be the
most sensitive indicator (100%) of RA-ILD progres-
sion. Itis considered an independent predictor due to
the ability of an earlier detection of pulmonary dys-
functions with or without changes evidenced on
HRCT [9-11].

The inclusion criteria were: definite diagnosis of
RA according to 1987 ACR or 2010 ACR/EULAR crite-
ria, smoker status, double seropositivity for RA, a de-
creased value of DLCO (<45%), specific lung pattern
illustrated on HRCT, age between 50-70 years old.

The exclusion criteria included: Overlap syndrome,
active infections and current tumoral pathology.

We took into consideration some risk factors
which we considered the most important, such as:
male gender, age over 50 years, ACPA positivity, dis-
ease duration over 5 years, use of disease-modifying
antirheumatic drugs (DMARDs)/biological therapy
and smoking status.

Statistical analysis was made using a SPSS soft-
ware. The correlations between DLCO (<45%), the

RomaNIAN JoURNAL oF RHEUMATOLOGY — VoLumE 32, No. 3, 2023

presence of RF and ACPA and the presence of UIP or
NSIP on HRCT was highlighted by applying Fisher’s
Exact Test, Mann-Whitney and Chi-Square Test. Writ-
ten informed consent was explained and signed by
all subjects included in this study.

RESULTS

The study included 48 RA patients, mostly females
(39 cases-81.25%), non-smokers, with a mean age of
65.54 + 10.58 years. The mean age of disease onset
was 52.58 + 11.36. The proportion of patients having
a decreased DLCO (40 + 20%) was 64.6%. RA double
seropositivity was found in 58.1% cases and a specific
lung pattern on HRCT in 77.4% cases. 81.25% patients
received MTX as part of their initial therapy strategy.

Under therapy, many of the patients had a good
evolution both in terms of disease activity and inter-
stitial lung involvement. The pulmonary symptoms
were reduced, most of the subjects having dyspnea
and dry cough. Table 1 presents the immunological
and pulmonary characteristics of the included pa-
tients.

TABLE 1. Immunological and pulmonary characteristics of
the patients

Characteristics N=48 %
DLCO<45% 31 64.6
Double seropositivity 18 58.1

CCP+ 3 9.7
RF+ 6 19.4
HRCT definite aspect 24 77.4
UIP pattern 4 8.33
NSIP pattern 34 70.83
HRCT non-specific aspect 7 22.6

In our study, a decreased DLCO (40+20%) was
highlighted in 64.6% cases, 83.9% female and 16.2%
male patients (Table 2, Table 3).

TABLE 2. Percentage of the patients with a decreased
DLCO

Valid | Cumulative
()
DLCO % Frequency | Percent percent percent
Valid  normal 17 354 354 354
decreased 31 64.6% 64.6 100.0
Total 48 100.0 100.0

There were no significant differences between a
decreased DLCO and the gender of the patients (p =
0.396). There was an important association between
a decreased DLCO and the age of the patients (p =
0.056) (Table 4).
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TABLE 3. Correlations between DLCO and the gender of
the patients

DLCO in association with patient’s gender
Gender
Total
Male Female
Count 4 13 17
normal
% within
DLCO_ 23.5% 76.5% 100.0%
dummy
DLCO
Count 26 31
decreased 0 Within
DLCO_ 16.1% 83.9% | 100.0%
dummy
Count 9 39 48
Total % within
DLCO_ 18.8% 81.3% 100.0%
dummy

TABLE 4. Correlations between DLCO and patient’s age

DLCO in association with patient’s age

DLCO %
Total
NORMAL | DECREASED
Count 2 4 6
51-60 PO
years % within
DLCO_ 11.8% 12.9% 12.5%
final
DLCO
Count 9 14 23
61-70 | % within
years | DLCO_ 52.9% 45.2% 47.9%
final

In our study, 58.1% cases had double seropositivi-
ty (RF and ACPA). A decreased DLCO was observed in
19.4% cases with an elevated level of RF and in 9.7%
cases with high titer of ACPA. Significant correlations
between a decreased DLCO and double seropositivity
of RA were highlighted (p=0.054).

A decreased DLCO was evidenced in 77.4% of the
cases having a specific pulmonary pattern on HRCT.
22.6% of RA patients without a definite pattern on
HRCT for ILD had a decreased level of DLCO. RA-UIP
unique tomographic pattern (“honeycombing” as-
pect, basal predominance, traction bronchiectasis)
on HRCT was highlighted in 8.33% cases, whereas
NSIP pattern (“ground glass” opacification, basal pre-
dominance, architectural distortion) was the most
prevalent in 70.83% cases (Table 5).

Regarding the treatment history, 81.25% cases
were treated with MTX, 79.16% used Leflunomide
and 29.16% used TNF alpha inhibitors. During the stu-
dy, 64.58% cases followed monotherapy with DMARDs,
8.33% cases used biologics in monotherapy and
27.08% cases used a combined therapy of biologics
and DMARDcs. No significant data were highlighted
regarding the analyzed correlations between the
DLCO value and the followed therapy, especially MTX.

95
TABLE 5. Correlations between DLCO and HRCT aspect
DLCO in association with HRCT aspect
DLCO final
Total
Normal | Decreased
HRCT | with Count 13 24 37
specific
pattern % within
(uip/  DLCO_  765%  77.4%  77.1%
without | Count 4 7 11
specific 9% within
pattern ' pico | 23.5% 22.6% = 22.9%
final
Total Count 17 31 48
% within
DLCO_ 100.0% 100.0% 100.0%
final
DISCUSSION

DLCO value and HRCT aspect have the most im-
portant role in the “ILD era” for patients with RA dis-
ease. Taking into consideration that RA is by itself a
major risk factor for developing ILD, it is recommend-
ed to pay attention to every clinical sign. Recent stud-
ies focus on discovering possible correlations between
clinical signs, genetic and immunological changes,
treatment’s strategies, and imagistic abnormalities in
RA-ILD [2,5,11]. A value of DLCO under 45% indicates
a high probability of progression to RA-ILD [1,14].
Most of the studies draw attention to the fact that an
earlier diagnosis, using pulmonary functional tests,
especially DLCO, plays a major role in RA-ILD prog-
nostic [15-17].

The aim of our study was to distinguish the high
sensibility of DLCO as an independent predictor of
lung involvement in RA. The main risk factors for pul-
monary involvement in RA are: male gender, smok-
ing status, elevated levels of RF and ACPA, age be-
tween 50-70 years, treatment with tsDMARDs/
bDMARDs and a disease duration more than 5 years
[3.8].

DLCO decrease may be considered the first “red
flag” due to its ability to identify RA-ILD cases on early
stages, even when the HRCT aspect is normal [9].

Regarding female gender, non-smoker status and
age at the onset of the disease, our results were
comparable to those reported by Albrecht [22] and
McFarlane [23]. Sparks et al. [24] highlighted a positive
correlation with a younger age of RA onset.

A decreased DLCO (40+20%) was found in 64.6% of
the cases, similar with the literature results [3,4,6,25].
Because of the female frequency (39/48), a reduced
DLCO was more frequent in women (83.9%).

We significantly found correlations between low
levels of DLCO, HRCT lung patterns, and double sero-
positivity (RF, ACPA antibodies). In our study, 77.4%
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cases have a definite pattern of RA-ILD, 70.83% cases
having NSIP (usually “ground glass” aspect, with a ba-
sal distribution) and 8.33% cases having UIP (usually
“honeycombing” aspect). Close results, where NSIP
pattern had a more elevated frequency than UIP, were
revealed by Spraks et al. (NSIP 81.2% cases) [23] and
by Denis et al. [26]. On the other side, in a retrospec-
tive study a higher frequency of UIP pattern (33.09%
cases) in RA-ILD subjects [25]. McFarlane et al. also
found in Black RA population a more frequent UIP
pattern (75% cases) [24]. Of note, Duarte highlighted
equal percentages (40%) for each pattern of ILD (NSIP
or UIP) [27].

A systematic review and meta-analysis showed
that elderly patients, especially males, smokers, with
a seropositive disease, a decreased DLCO along with
typical changes on HRCT, were highly prone to an in-
creased risk of mortality and morbidity in RA-ILD, es-
pecially those having a “honeycombing” aspect [28].

Regarding RA seropositivity, our study highlighted
a percentage of 58.1% cases with high levels of RF and
ACPA. 19.4% cases had a positive RF and 9.7% cases
only ACPA positivity.

With reference to the therapy history, a percentage
of 81.25% cases were treated with MTX and 79.16%

REFERENCES

1. O‘Dwyer DN, Armstrong M, Cooke G, Dodd J, Donnelly S.
Rheumatoid Arthritis (RA) associated interstitial lung disease
(ILD). Eur J Intern Med. 2013;24(7):597-603. doi: 10.1016/j.
€jim.2013.07.004. Epub 2013 Aug 1. PMID: 23916467.

2. Rojas-Serrano J, Mejia M, Rivera-Matias PA, et al. Rheumatoid
arthritis-related interstitial lung disease (RA-ILD): a possible
association between disease activity and prognosis. Clin
Rheumatol. 2022;41(6):1741-47. doi: 10.1007/s10067-021-
06040-8. Epub 2022 Feb 3. PMID: 35112192.

3. Doyle TJ, Dellaripa PF. Lung Manifestations in the Rheumatic
Diseases. Chest. 2017;152(6):1283-95. doi: 10.1016/j.chest.
2017.05.015. Epub 2017 May 25. PMID: 28552544; PMCID:
PM(C5812749.

4.  Wang T, Zheng XJ, Liang BM, et al. Clinical features of rheumatoid
arthritis-associated interstitial lung disease. Sci Rep. 2015;5:14897.
doi: 10.1038/srep14897. PMID: 26443305; PMCID: PMC4595674.

5. DaiY,Wang W, YuY,HuS. Rheumatoid arthritis-associated interstitial
lung disease: an overview of epidemiology, pathogenesis and
management. Clin Rheumatol. 2021; 40(4):1211-20. doi: 10.1007/
510067-020-05320-z. Epub 2020 Aug 13. PMID: 32794076.

6.  Wu EK, Ambrosini RD, Kottmann RM, et al. Reinterpreting Evidence
of Rheumatoid Arthritis-Associated Interstitial Lung Disease to
Understand Etiology. Current Rheumatol Rev. 2019; 15(4):277-89.
doi: 10.2174/1573397115666190116102451. PMID: 30652645;
PMCID: PMC6629516.

7.  KimY, Yang HI, Kim KS. Etiology and Pathogenesis of Rheumatoid
Arthritis-Interstitial Lung Disease. Int J Mol Sci. 2023;24(19):14509.
doi: 10.3390/ijms241914509. PMID: 37833957; PMCID: PMC
10572849.

8. Huang S, Kronzer VL, Dellaripa PF, et al. Rheumatoid Arthritis—
Associated Interstitial Lung Disease: Current Update on Prevalence,

RomaNIAN JoURNAL oF RHEUMATOLOGY — VoLume 32, No. 3, 2023

cases took Leflunomide. Few patients were using bio-
logical treatment (8.33%). In different studies it was
highlighted that MTX exposure is not considered an
enhancer of developing RA-ILD, not even of exacerba-
tion of the already existing disease [25,27,29].

Our study has limitations due to the reduced num-
ber of the included patients. However, we found sig-
nificant correlations between DLCO, HRCT aspect and
the specific antibodies in RA. We consider our study a
small contribution in the field, supporting the fact
that lung damage can be a real serious problem for
these patients.

CONCLUSION

RA by itself is known as an important risk factor
for ILD development. An early diagnosis of pulmo-
nary manifestations plays a major role in disease
prognosis. Lung function tests, along with imaging in-
vestigations, are of real use in the management of
these cases. The detection of a low value of DLCO
should raise an alarm signal for further investiga-
tions. Good control of RA and ILD must be a priority
for the physician. Therapy in these cases must be indi-
vidualized, using drugs that show both articular and
pulmonary efficacy.
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