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ABSTRACT

Introduction: Autoimmune diseases have increasing importance in modern medicine and
cover increasing areas of medicine including rheumatoid arthritis interstitial lung disease.
Aim: The main aims of this study are to evaluate the association of some autoimmune vari-
ables in patients with rheumatoid arthritis interstitial lung disease. Methods: A retrospective
study was conducted from files of patients with rheumatoid arthritis interstitial lung disease.
A total of 210 files of intended patients were included in this study. The study was conducted
in rehabilitation clinics at Royal Medical Services. Study variables include some demographic
variables such as age, and gender; clinical variables such as disease related factors such
as duration, diagnostic criteria; predictive factors such as rheumatoid factors, smoking, and
MTX treatment. Data were collected and entered into excel spreadsheet to create raw data.
The analysis of data was carried out using the software SPSS version 21. Descriptive statistical
parameters were used to describe data including means and standard deviations for con-
tinuous variables. Frequency and percentages were used to describe categorized variables
such as gender. The relationships between study variables were computed using indepen-
dent T test, and One Way ANOVA test. Significance was determined if a< 0.05. Results: The
prevalence of RA-ILD was 3.70%. The study participants were subdivided into two groups
according to MTX treatment, non-exposed group and exposed group. There were significant
relationships between MTX treatment and study variables including gender, age of (rheuma-
toid arthritis) RA onset, smoking, and rheumatoid factor (RF). The progression of RA-ILD was
impacted by gender, age of (rheumatoid arthritis) RA onset, smoking, rheumatoid factor (RF),
and MTX treatment. Conclusion: Patients with RA and RA-ILD follow similar clinical charac-
teristics in other studies except MTX treatment, but this can’t be generalized because of small
number of RA-ILD patients.
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1. INTRODUCTION

Rheumatoid arthritis (RA) is an autoimmune disease that influences up
to1% of general population at global level [1-3]. It is mainly a cause of chronic
pain and inflammation in synovial joints [4, 5], besides to interstitial lung
disease (ILD) [6]. ILD is the most known clinical pulmonary presentation of
RA in about 10% of patients [7]. ILD is a fibrotic disease affecting the lung
parenchyma and associated with increasing rates of death [8]. Patients are
mainly affected by RA-associated ILD (RA-ILD) patterns such as interstitial
pneumonia as well as nonspecific interstitial pneumonia [9-11].

Recently, several risk factors of RA-ILD have been reported including:
smoking, gender (mainly male), human leukocyte antigen haplotype (HLA),
rheumatoid factor and anticyclic citrullinated protein antibodies (ACPAs) (3,
12,13].

Avouac et al [14] conducted a study to distinguish the presentation of 3
flowing markers for the conclusion and the development of interstitial lung
disease (ILD) related with rheumatoid joint inflammation (RA). Markers
included were lung epithelial-derived surfactant protein D (SPD), chemok-
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ine CCL-18 and Krebs von den Lungen-6 glycoprotein
(KL-6). The results indicated that KL-6 is an appropriate
marker for the diagnosis and development of RA-ILD.
RA-ILD shares some genetic and phenotypic similarities
with other fibrotic diseases including idiopathic pulmo-
nary fibrosis, supporting the use of the same drugs in
these conditions [15, 16].

Clinically RA-ILD is distinguished in 2% to 10% of
patients with RA, yet detailed assessments fluctuate be-
cause of the heterogeneity of RA, hereditary weakness,
and variations in the definition of disease and diagnostic
approaches [17-21]. The lifetime danger of creating ILD
in patients with RA is accounted for to be 6%—15% [22].
ILD may go before the advancement of articular signs
[18].

Hyldgaard et al [19] found that 14% of patients with
RA-ILD had been determined to have ILD, 1-5 years be-
fore the occurrence of RA. The danger of creating ILD
increments with delayed length of RA. A few hazard fac-
tors for improvement of ILD in patients with RA have
been recognized [23]. The most reliably revealed haz-
ard factors incorporate more established age and male
gender [24], cigarette smoking [25], positive anti- cyclic
citrullinated peptide antibodies (against CCP) or IgM
rheumatoid factor [26], and, in certain investigations,
RA disease progression [22]. Smoking is the main pre-
ventable hazard factor [23].

Methotrexate (MTX) is presently immovably settled
universally as the stay medicine for the executives of RA,
suggested to be used in the first place, to which other
regular manufactured medicines are used [27, 28].

2. AIM

The main aims of this study are to evaluate the asso-
ciation of some demographic and immunological vari-
ables in patients with rheumatoid arthritis interstitial
lung disease.

3. METHODS AND SUBJECTS

Study design and setting

A retrospective study design was followed to collect
data from files of patients with rheumatoid arthritis
(RA). The study was conducted in rehabilitation clinics
at Royal Medical Services.

Study sample

A total of 250 files for patients with RA were reviewed.
A total of 40 files were excluded due to lack of informa-
tion. The remaining 210 files were included in the study.

Study variables

Study variables included: gender, age, age of onset
of RA, smoking, rheumatoid factor, exposure to MTX
treatment, and ILD diagnosis.

Study procedure

The study was approved by ethical committee at royal
medical services. Files of patients were reviewed and the
data were extracted from files of all patients. The excel
spreading sheets were used for data entry. Data was an-
alyzed using SPSS version 21. Data were coded to better
analyzed by the SPSS. As an example, the variable gen-
der can be answered either male, or female. Male was
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given number 1, female number 2, and so on. Descrip-
tive statistics were used to describe study variables. Fre-
quencies and percentages were used to present categor-
ical variables, whereas means, and standard deviations
were used to present non-categorical variables. The re-
lationships between variables were evaluated based on
T — independent test, and One Way ANOVA test. Sig-
nificance was considered if a<0.05.

4. RESULTS

The data presented in table (1) showed that study par-
ticipants were 210. A total of 137 (65.24%) were males.
The mean age was 64.5+14.3 years. The age of patients at
the onset of RA was mainly <50 (43.81%). Smoking was
reported by the majority of participants (60.95%). About
64% of patients were positive for RF. About 57% of pa-
tients were exposed to MXT treatment. ILD diagnosis
was identified in about 4% of patients.

Variable Description
Gender (N, %):

Males 137(65.24%)

Females 73 (34.76%)
Age (M+SD) years 64.5+14.3
Age of RA diagnosis (N, %):

<50 92 (43.81%)

50-60 54 (25.71%)
- >60 64 (30.48%)
Smoking (N, %):

Yes 128 (60.95%)

No 82 (39.05)
RF (N, %):

Positive 135 (64.29%)

Negative 75 (35.71%)
MTX treatment (N, %):

Yes 120 (57.14%)

No 90 (42.86%)
ILD- assessment:

Yes 9(4.29%)

No 201 (95.71%)

Table 1. Demographic variables of study participants

The relationship between MTX treatment and
study variables

As shown in table (2) and figures (1-4), there was a
significant relationship between exposure to MTX treat-
ment and gender (p=0.038). males were more likely to be
exposed to MTX treatment. Age of RA onset was also
significantly related with the exposure to MTX treat-
ment (p<0.001). Smoking status was significantly associ-
ated with the exposure to MTX treatment (P=0.042). It
seems that smokers were more likely not to be exposed
to MTX treatment. RF positivity was significantly as-
sociated MTX exposure (p<0.001). Patients who were
positive for RF were more likely to be exposed to MTX
treatment.

The impact of study variables on ILD diagnosis:

451



Rheumatoid Arthritis Interstitial Lung Disease

Variable Non exposed Exposed P value
N % N %

Gender: 0.038
Male 59  65.56% 83  69.17%
Female 31 34.44% 37 30.83%

Age of RA diagnosis:
<50 36  40.00% 54 45%  <0.001
50-60 23 2556% 30 25%
>60 31  34.44% 36 30%

Smoking: 0.042
Yes 61 67.78% 73  60.83%
No 29 32.22% 47 39.17%

RF: <0.001
Positive 52 57.78% 79  65.83%
Negative 38  42.22% 41  34.17%

Table 2. The relationship between MTX treatment and study variables

Sum of df Mean F Sig.
Squares Square
Gender Between 1.136 1 1136  5.084 0.025
Groups
\é"r'gl‘]':s 46488 208 0223
Total 47.624 209
RA_age Between 7.063 1 7.063 10.117 0.002
Groups
\(I;vrizti;s 145.204 208 0.698
Total 152.267 209
Smoking Between  1.434 1 1434 6.143 0.014
Groups
\évr'(t)';'gs 48547 208 0233
Total 49.981 209
RF Between  1.199 1 1.199 5306 0.022
Groups
‘évr'(t):'gs 47015 208 0.226
Total 48.214 209
MTX Between  1.727 1 1.727 7.228 0.008
Groups
é"r‘;ﬂ'gs 49701 208 0.239
Total 51.429 209

Table 3. The impact of study variables on ILD diagnosis

Using One Way ANOVA, the impacts of study vari-
ables on ILD were evaluated. As seen in table (3), all
variables including gender, age of RA diagnosis, smok-
ing, RE, and MTX treatment were statistically significant
with ILD diagnosis (p<0.05, for mentioned variables).
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Gender by MTX treatment

50 ™ female

40 [l male

2 1

Figure 1. The relationship between gender and the exposure to MTX
treatment. * denotes significance. 1: non-exposed, 2: Exposed.

Age by MTX treatment

30 Mexposed

H non-exposed

3 2 1

Figure 2. The relationship between age and the exposure to MTX
treatment. * denotes significance. 1: <50, 2: 50-60, 3>60.

Smoking by MTX treatment
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Figure 3. The relationship between smoking and the exposure to MTX
treatment. * denotes significance. Blue color: Smoking, red color: non-
smoking.

5. DISCUSSION

The results of the present study showed that about two
thirds of patients were males. This result supported pre-
vious studies which showed males were more likely to be
involved in RA disease [18, 24]. Age is a risk factor for
RA in this study since about 56% of patients were over
50 years. Other studies have reported similar trends that
involved age as a risk factor for RA [18, 24]. Smoking
was reported by about 61% of patients with RA. Several
studies have shown that smoking is a risk factor for the
occurrence and the progression of RA [23-25].

The positivity of RF was found in about 64% of patients
with RA. However, this result supports similar findings
of other studies [24, 26].
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RF by MTX treatment
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Figure 4. The relationship between RF and the exposure to MTX
treatment. * denotes significance. Blue color: positive for RF, red color:
negative for RF

The results showed that about 57% received MTX
treatment. MTX is considered the prime treatment op-
tion for RA [27, 28]. Our findings are close to the results
of the study of Kiely et al [29], who reported that about
58% of patients with RA received MTX treatment.

The prevalence of ILD in this study was 4.29%, which
is slightly higher than that reported by Kiely et al [29],
who found the prevalence of ILD as 3.7%. Other studies
reported the prevalence of ILD to be up to 10% among
patients with RA [7].

Taking into consideration the use of MTX treatment,
the results showed that there are significant relationships
between gender, age of RA diagnosis, smoking, and RF
(p<0.05, for mentioned variables) (table 2). In general,
this indicates that patients who require the treatment by
MTX have more severe status. Similar trends were re-
ported by the study of Kiely et al [29].

The results of the present study showed that ILD was
impacted by male gender (p=0.025), age of RA diagnosis
(p=0.002), smoking (p=0.014), RF (p=0.022), and MTX
treatment (p=0.008). Although 9 cases (3.7%) of patients
with RA developed ILD, it seems that the progression of
RA-ILD was significantly precipitated by the mentioned
variables. These results agree with other studies [26, 29-
31], except for the MTX treatment that does not agree
with previous studies [29, 32, 33]. However, we cannot
generalize these findings due to small number of cases
with RA-ILD.

6. CONCLUSION

The present study showed that the prevalence of RA-
ILD is 3.7%. The progression of RA-ILD significantly
depends on gender male, age of RA onset, smoking, RF,
and MTX treatment.

e Conflict of interest: All authors have no conflict of interest.
e Data availability: All data are available and used in the study
¢ Funding statement: This study was funded by the authors

REFERENCES

1.  Alwarith J, Kahleova H, Rembert E, Yonas W, Dort S, Cal-
cagno M, Burgess N, Crosby L and Barnard ND. Nutrition
Interventions in Rheumatoid Arthritis: The Potential Use of
Plant-Based Diets. A Review. Front. Nutr., 2019; 6:141. doi:

ORIGINAL PAPER | MED ARCH. 2020 DEC; 74(6): 450-454

10.

11.

12.

13.

14.

15.

16.

17.

18.

Rheumatoid Arthritis Interstitial Lung Disease

10.3389/fnut.2019.00141.

Gibofsky A. Epidemiology, pathophysiology, and diagnosis of
rheumatoid arthritis: a synopsis. Am ] Managed Care, 2014;
20 (Suppl. 7):5128-35. Available online at: https://www.ajmc.
com/about/ajmc/journal.

Kundan Igbal, Clive Kelly. Treatment of rheumatoid arthri-
tis associated interstitial lung disease: a perspective review.
Ther Adv Musculoskel Dis, 2015; 7(6) 247— 267 DOI: 10.1177/
1759720X15612250.

Byng-Maddick R, Ehrenstein MR. The impact of biologi-
cal therapy on regulatory T cells in rheumatoid arthritis.
Rheumatology, 2015; 54:768-75. doi: 10.1093/rheumatol-
ogy/keud87.

Choy E. Understanding the dynamics: pathways involved
in the pathogenesis of rheumatoid arthritis. Rheumatology,
2012; 51(Suppl. 5):v3-11. doi: 10.1093/rheumatology/kes113.

O’Dwyer, D., Armstrong, M., Cooke, G., Dodd, J., Veale, D.
and Donnelly, S.. Rheumatoid arthritis (RA) associated inter-
stitial lung disease (ILD). Eur ] Intern Med, 2013; 24, 597—603.
Avouac J, Amrouche F, Meune C, Rey G, Kahan A, Alla-
nore Y. Mortality profile of patients with rheumatoid ar-
thritis in France and its change in 10 years. Semin Arthritis
Rheum., 2017; 46:537-43. https://doi. org/10.1016/j.semar-
thrit.2016.10.007 PMID: 27908535.

Plantier L, Cazes A, Dinh-Xuan A-T, et al. Physiology of the
lung in idiopathic
pulmonary fibrosis. Eur Respir Rev, 2018; 27: 170062 [https://
doi.org/10.1183/16000617.0062-2017.

Richeldi L, Cottin V, du Bois RM, et al. Nintedanib in pa-
tients with idiopathic pulmonary fibrosis: combined evi-
dence from the TOMORROW and INPULSIS trials. Respir
Med, 2016; 113: 74—79.

Rogliani P, Calzetta L, Cavalli F, et al. Pirfenidone, nintedanib
and N-acetylcysteine for the treatment of idiopathic pulmo-
nary fibrosis: a systematic review and meta-analysis. Pulm
Pharmacol Ther, 2016; 40: 95-103.

Ley B, Swigris ], Day B-M, et al. Pirfenidone reduces respira-
tory-related hospitalizations in idiopathic pulmonary fibrosis.
Am ] Respir Crit Care Med, 2017; 196, 756-761.
du Bois RM, Weycker D, Albera C, et al. Ascertainment of in-
dividual risk of mortality for patients with idiopathic pulmo-
nary fibrosis. Am J Respir Crit Care Med, 2011; 184: 459-466.

Mura M, Zompatori M, Pacilli AMG, et al. The presence
of emphysema further impairs physiologic function in pa-
tients with idiopathic pulmonary fibrosis. Respir Care 2006;
51: 257-265.

Je’ro'me Avouac, Anne Cauvet, Alexia Steelandt, Yuichiro
Shirai, Muriel Elhai, Masataka Kuwana, Oliver Distler, Yan-
nick Allanore. Improving risk-stratification of rheumatoid
arthritis patients for interstitial lung disease. PLoS ONE,
2020; 15(5): €0232978. https://doi.org/10.1371/journal.
pone.0232978.

Distler O, Highland KB, Gahlemann M, Azuma A, Fischer
A, Mayes MD, et al.

Nintedanib for Systemic Sclerosis-Associated Interstitial
Lung Disease. N Engl ] Med., 2019;380: 2518-28.
https://doi.org/10.1056/NEJM0al1903076PMID:311123793.

Flaherty KR, Wells AU, Cottin V, Devaraj A, Walsh SLF, In-
oue Y, et al. Nintedanib in Progressive Fibrosing Interstitial
Lung Diseases. N Engl ] Med., 2019; 381:1718— 1727. https://

453



Rheumatoid Arthritis Interstitial Lung Disease

19.

20.

21.

22.

23.

24.

25.

26.

454

doi.org/10.1056/NEJMo0al1908681PMID:31566307.

Olson, A.L.; Swigris, J.].; Sprunger, D.B.; Fischer, A.; Fernan-
dez-Perez, E.R; Solomon, J.; Murphy, J.; Cohen, M.; Raghu,
G.; Brown, K.K. Rheumatoid Arthritis— Interstitial Lung Dis-
ease—associated Mortality. Am. J. Respir. Crit. Care Med.,
2010, 183, 372-378.

Restrepo, J.F,; del Rincén, 1.; Battafarano, D.F.; Haas, RW.;
Doria, M.; Escalante, A. Clinical and laboratory factors as-
sociated with interstitial lung disease in rheumatoid arthri-
tis. Clin. Rheumatol, 2015, 34, 1529-1536.

Hyldgaard, C.; Hilberg, O.; Pedersen, A.B.; Ulrichsen, S.P;
Lokke, A.; Bendstrup, E.; Ellingsen, T. A population-based
cohort study of rheumatoid arthritis-associated interstitial
lung disease: Comorbidity and mortality. Ann. Rheum. Dis.,
2017, 76, 1700-1706. [CrossRef] [PubMed].

Juge, P.-A,; Lee, ].S.; Ebstein, E.; Furukawa, H.; Dobrinskikh,
E.; Gazal, S.; Kannengiesser, C.; Ottaviani, S.; Oka, S.; Tohma,
S.; etal. MUCS5B Promoter Variant and Rheumatoid Arthri-
tis with Interstitial Lung Disease. N. Engl. J. Med., 2018, 379,
2209-2219. [CrossRef].

Raimundo, K.; Solomon, J.J.; Olson, A.L.; Kong, A.M.; Cole,
A.L,; Fischer, A.; Swigris, J.J. Rheumatoid Arthritis-Intersti-
tial Lung Disease in the United States: Prevalence, Incidence,
and Healthcare Costs and Mortality. J. Rheumatol., 2019, 46,
360-369. [CrossRef].

Bongartz, T.; Nannini, C.; Medina-Velasquez, Y.F.; Achen-
bach, S.J.; Crowson, C.S.; Ryu, ].H.; Vassallo, R.; Gabriel, S.E.;
Matteson, E.L. Incidence and mortality of interstitial lung
disease in rheumatoid arthritis: A population-based study.
Arthritis Rheum., 2010, 62, 1583-1591.

Elisabeth Bendstrup, Janne Moller, Sissel Kronborg-White,
Thomas Skovhus Prior, Charlotte Hyldgaard. Interstitial Lung
Disease in Rheumatoid Arthritis Remains a Challenge for Cli-
nicians. J. Clin. Med., 2019; 8, 2038.

Doyle, T.J; Patel, A.S.; Hatabu, H.; Nishino, M.; Wu, G.; Os-
orio, J.C.; Golzarri, M.F.; Traslosheros, A.; Chu, S.G.; Frits,
M.L,; etal. Detection of rheumatoid arthritis-interstitial lung
disease is enhanced by serum biomarkers. Am. J. Respir. Crit.

27.

28.

29.

30.

31

32.

33.

34.

35.

Care Med., 2015, 191, 1403-1412.

Svendsen, A.].; Junker, P.; Houen, G.; Kyvik, K.O.; Nielsen, C.;
Skytthe, A ; Holst, R. Incidence of Chronic Persistent Rheu-
matoid Arthritis and the Impact of Smoking: A Historical
Twin Cohort Study. Arthritis Care Res, 2017; 69, 616—624.

Kelly CA, Saravanan V, Nisar M, et al. Rheumatoid arthri-
tis-related interstitial lung disease: associations, prognostic
factors and physiological and radiological characteristics—a
large multicentre UK study. Rheumatology, 2014 53:1676—82.
Smolen]S, Landewé R, Bijlsma ], et al. EULAR recommenda-
tions for the management of rheumatoid arthritis with syn-
thetic and biological disease-modifying antirheumatic drugs:
2016 update. Ann Rheum Dis, 2017; 76:960-77. 2.

Sokka T, Kautiainen H, Toloza S, et al. QUEST-RA: quanti-
tative clinical assessment of patients with rheumatoid arthri-
tis seen in standard rheumatology care in 15 countries. Ann
Rheum Dis, 2007; 66:1491-6.

Patrick Kiely, A D Busby, E Nikiphorou, K Sullivan, D A
Walsh, P Creamer, ] Dixey, A Young. Is incident rheumatoid
arthritis interstitial lung disease associated with methotrexate
treatment? Results from a multivariate analysis in the ERAS
and ERAN inception cohorts. BMJ Open, 2019; 9:028466.
doi:10.1136/ bmjopen-2018-028466.

Gabbay E, Tarala R, Will R, et al. Interstitial lung disease
in recent onset rheumatoid arthritis. Am ] Respir Crit Care
Med, 1997; 156(2 Pt 1):528-35.

Koduri G, Norton S, Young A, et al. Interstitial lung disease
has a poor prognosis in rheumatoid arthritis: results from an
inception cohort. Rheumatology, 2010; 49:1483-9.

Conway R, Low C, Coughlan R]J, et al. Methotrexate and lung
disease in rheumatoid arthritis: a meta-analysis of random-
ized controlled trials. Arthritis Rheumatol, 2014; 66:803—-12.
Conway R, Low C, Coughlan RJ, et al. Methotrexate use and
risk of lung disease in psoriasis, psoriatic arthritis, and in-
flammatory bowel disease: systematic literature review and
meta-analysis of randomised controlled trials. BMJ, 2015
350:h1269.

ORIGINAL PAPER | MED ARCH. 2020 DEC; 74(6): 450-454



