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Abstract
Background Interstitial lung disease (ILD) is a common pulmonary manifestation of Sjögren’s syndrome (SjS) and associ-
ated with an increased risk of death. Early detection and treatment of ILDs and knowing the risk factors are very important 
for prognosis in rheumatic diseases.
Aims This study was performed to determine ILD and associated factors in patients with SjS.
Methods Four hundred three SjS patients were evaluated in this cross-sectional cohort study. Clinical, laboratory, serologi-
cal, and imaging features were compared of patients with and without pulmonary involvement. Logistic regression analyses 
were used to identify risk factors for lung involvement and to identify independent risk factors.
Results Thirty-five (8.7%) of SjS patients had ILD and 368 (91.3%) had no ILD. The presence of Raynaud’s phenomenon 
was significantly more common in ILD. The geriatric age group over the age of 65 years (OR 8198; 95% CI 3788–17,742; 
p < 0.001), Raynaud’s phenomenon (OR 17,852; 95% CI 6155–51,779; p < 0.001), and smoking (OR 3598; 95% CI 1495–
8657; p = 0.003) were risk factors to be associated for ILD in the multivariable analysis. The most common abnormality was 
non-specific interstitial pneumonia in 20 patients (57.1%) and usual interstitial pneumonia in 15 (42.9%) patients.
Conclusions The distribution of male patients compared to female patients was higher in patients with lung involvement than 
in patients without lung involvement. This may be related to older age, higher smoking rate, and longer nicotine consumption 
in men. Age, smoking, and severity of lung involvement are more important than inflammation status and autoantibodies 
for prognosis.
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Introduction

Sjögren’s syndrome (SjS) is a chronic multisystem inflam-
matory autoimmune disease characterized by dry eyes, 
mouth, and lymphocytic infiltration of the lacrimal and sali-
vary glands [1, 2]. Glandular and extra-glandular involve-
ment may be observed in patients [3]. As glandular findings, 

dry eyes and/or mouth are the most common symptoms of 
SS patients. Moreover, itching due to dry skin, vulvovagi-
nal dryness, dyspareunia, difficulty in swallowing, persistent 
dry cough, hoarseness, and nasal dryness and crusting may 
occur. Approximately one-third of the patients have extra 
glandular symptoms such as synovitis, vasculitis, and skin, 
renal, neurological, and lung involvement. Skin lesions such 
as annular erythema, urticarial vasculitis, tubulointerstitial 
changes in the kidney, and neurological findings such as 
peripheral neuropathy may be observed [4, 5].

Interstitial lung disease (ILD) is the most common pul-
monary involvement in SjS and has been reported in 10–20% 
of patients [6]. Ten to fifteen percent of patients may develop 
ILD years before the onset of SjS. The most common pat-
tern of ILD is non-specific interstitial pneumonia (NSIP), 
followed by usual interstitial pneumonia (UIP) and organ-
izing pneumonia (OP) [7]. ILD leads to poor prognosis and 
life-threatening complications, including respiratory failure 
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and secondary pulmonary hypertension [6, 7]. Hypergam-
maglobulinemia, lymphopenia, rheumatoid factor (RF), anti-
Ro/SS-A and anti-La/SS-B antibodies, smoking, male gen-
der, advanced age, and longer disease duration are defined 
as risk factors for lung disease in SjS [2, 7, 8]. Consider-
ing that patients with primary SjS-ILD may have different 
clinical courses, a change in pulmonary function and lung 
HRCT findings are likely to predict response to treatment 
and prognosis.

In this study, we aimed to evaluate the relationship 
between clinical, laboratory, and serological findings and 
lung involvement in patients with SjS.

Methods

This cross-sectional study included 403 patients aged 
18 years or above, fulfilling the 2016 ACR/EULAR Clas-
sification Criteria for SjS and attending the rheumatology 
outpatient clinic of our faculty from January 2016 and July 
2022 over a period of 6 months [9]. Patients with infection, 
malignancy, autoimmune rheumatic diseases other than SjS, 
and comorbidities that could cause respiratory symptoms 
were not included in our study. The cross-sectional retro-
spective cohort study was approved by the Faculty of Medi-
cine Ethics Committee (approval number: 216/09).

Demographic characteristics, clinical features, and 
serological profiles of the patients were evaluated from 
electronic health records in the hospital database, retro-
spectively. Dry mouth, dry eyes, Raynaud’s phenomenon, 
arthritis/arthralgia, cough, sputum, dyspnea, Schirmer test, 
lymphopenia, erythrocyte sedimentation rate (ESR), C-reac-
tive protein (CRP), anti-nuclear antibody (ANA), anti-SS-
A/Ro52, and rheumatoid factor (Rf) were noted. Findings 
of lung involvement such as ground glass opacities, basal 
and peripheral reticular opacities, honeycomb appearance, 
and traction bronchiectasis were defined by high-resolution 
computed tomography (HRCT). The forced vital capacity 
(FVC), forced expiratory volume in one second (FEV1), 
FEV1/FVC, forced expiratory flow (FEF 25–50-75), and 
carbon monoxide diffusion capacity (DLCO) were recorded.

Statistical Package for the Social Sciences (SPSS) version 
21 (IBM Corporation, Armonk, NY) was used for data anal-
ysis. Descriptive statistics were given as frequency, median 
(25–75p) and mean ± standard deviation. The Kolmogo-
rov–Smirnov test was used to decide whether a variable 
had a normal distribution. The chi-square test and Fisher’s 
exact test were used to compare categorical variables. The 
Mann–Whitney U test was used to compare the means of 
two independent groups with normal distribution, and the 
T-test was used to compare the means of two continuous 
data groups with parametric analysis conditions. Logistic 
regression analysis was used to identify risk factors for lung 

involvement in SjS. A p value of < 0.05 was considered sta-
tistically significant.

Results

The mean age of 403 primary SjS patients (25 males, 378 
females) included in the study was 55.4 ± 13.3 years. The 
female/male ratio was 15.1/1, and the mean disease duration 
was 34.5 ± 23.1 months. Of all patients, 252 (62.5%) had 
dry mouth, 289 (71.7%) dry eyes, 16 (4%) Raynaud’s phe-
nomenon, and 189 (46.9%) arthralgia/arthritis. Schirmer’s 
test below 5 mm was detected in at least one eye of 349 
(86.6%) patients. The presence of chronic sialoadenitis in 
salivary gland biopsy was detected in 215 (53.3%) patients. 
There were 18 (4.5%) patients with pulmonary hyperten-
sion detected by echocardiography. ANA positivity was 337 
(83.6%), and Rf positivity was 79 (19.6%) in all patients. 
Anti-CCP positivity was not detected in the patients. Anti-
SSA/anti-Ro-52 positivity was 68.6% in SjS patients with 
pulmonary involvement.

Patients with ILD were older (65.8 ± 9.2 vs 
54.4 ± 13.2 years; p < 0.001) and had longer disease dura-
tion (35.9 ± 20.0 vs 33.7 ± 22.3 months; p > 0.05) com-
pared to patients without ILD. Female rates were lower in 
SjS patients with ILD than without ILD (71.4% vs 94.6%). 
71.4% of patients with ILD and 23.4% of patients without 
ILD were over 65 years of age (p < 0.001). The distribution 
of male patients compared to female patients was higher 
in patients with lung involvement than in patients without 
lung involvement. It may be the more frequent proportion 
of smokers in men and due to higher age longer nicotine 
consumption. Among the respiratory system findings of SjS 
patients with ILD, cough was detected in 30 (85.7%), spu-
tum in 11 (31.4%), and shortness of breath in 25 (71.4%) 
patients. Raynaud’s phenomenon was statistically signifi-
cantly higher in the group with ILD (p = 0.001) (Table 1).

Considering the laboratory and serological characteristics 
of the patients, sedimentation and CRP values in patients 
with lung involvement were 39 ± 17.7 mm/h and 2 mg/dl 
[2–5, 9], respectively. ANA was positive in 33 (94.3%) and 
Rf in 9 (25.7%) patients. The rates were 82.6% and 19% in 
patients without ILD, respectively. Anti-SSA/Ro-52 rates 
were 68.6% in patients with ILD and 56% in patients without 
ILD. Anti-CCP positivity was not detected in SjS patients. 
The presence of lymphopenia was present in 3 (8.6%) 
patients with ILD, and the Schirmer test was < 5 mm in 28 
(80%) patients in at least one eye. The rate of smoking was 
significantly higher in patients with ILD compared to those 
without ILD. The demographic and clinical features of the 
patients with SjS are shown in Table 1.

The values of FVC, FEV1, FEV1/FVC, FEF25, FEF50, 
FEF75, and DLCO were evaluated in all patients with lung 
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involvement. The mean of FEV1/FVC, FEF25, FEF50, 
FEF75, and DLCO was lower in ILD with UIP patent than 
NSIP pattern. The mean of FEV1 was 78.8 ± 18.1, FVC 
was 78.5 ± 17.9, and FEV1/FVC was 82.8 ± 8.9 (Table 2). 
In patients with lung involvement, radiological findings 
on HRCT showed ground glass opacities, traction bron-
chiectasis, honeycomb appearance, and fibrosis. The most 
common abnormality was ground glass opacities (57.1%). 
Those with lung involvement had 20 (57.1%) NSIP and 15 
(42.9%) UIP. Lymphocytic interstitial pneumonia (LIP) 
and OP were not detected in any patient.

Multivariate logistic regression analysis was performed 
for risk factors that could predict the development of ILD 
in pSS patients. In the multivariable logistic regression 
analyses, the geriatric age group over the age of 65 years 
(OR 8198; 95% CI 3788–17,742; p < 0.001), Raynaud’s 
phenomenon (OR 17,852; 95% CI 6155–51,779; 
p < 0.001), and smoking (OR 3598; 95% CI 1495–8657; 
p = 0.003) were found as risk factors to be associated 
for ILD in SjS patients. Corticosteroids, azathioprine, 
mycophenolate mofetil, and rituximab were used as treat-
ment options for SjS patients with ILD. All patients have 
corticosteroid use. Azathioprine was used in 17 (48.5%) of 
SjS patients with ILD, mycophenolate mofetil in 3 (8.5%), 
and rituximab in 2 (5.7%) patients. During follow-up, 5 
SjS patients with ILD had lung progression evaluated with 
the change in ESSDAI. In these patients, immunosup-
pressive therapy (rituximab and mycophenolate mofetil) 
combined with high-dose steroids was given. No deaths 
occurred in the patients’ follow-up.

Discussion

SjS is an autoimmune rheumatic disease with systemic 
manifestations affecting many organs and systems. Lung 

Table 1  The demographic and 
clinical features of the patients 
with Sjögren’s syndrome

With interstitial lung 
disease (n = 35)

Without interstitial 
lung disease (n = 368)

p value

Age (years), mean ± SD 65.8 ± 9.2 54.4 ± 13.2  < 0.001
Gender (female/male), n 25/10 353/15  < 0.001
Disease duration (months), mean ± SD 35.9 ± 20.0 33.7 ± 22.3 0.56
Smoking, n (%) 8 (%22.9) 28 (%7.6) 0.007
Dry mouth, n (%) 22 (%62.9) 230 (%62.5) 0.96
Dry eye, n (%) 22 (%62.9) 267 (%72.6) 0.22
Raynaud’s phenomenon, n (%) 9 (%25.7) 7 (%1.9)  < 0.001
Arthritis/arthralgia, n (%) 18 (%51.4) 171 (%46.5) 0.57
ESR (mm/h), mean ± SD 39.0 ± 17.7 29.6 ± 16.6 0.002
CRP (mg/dl), median (25–75p) 2 (2–5.9) 2 (2–5.0) 0.23
C3 (mg/l), median (25–75p) 1.27 (1.10–1.46) 1.24 (1.05–1.39) 0.26
C4 (mg/l), median (25–75p) 0.28 (0.20–0.34) 0.25 (0.20–0.32) 0.43
Presence of lymphopenia, n (%) 3 (%8.6) 15 (%4.1) 0.19
Autoantibodies, n (%)
  Rheumatoid factor 9 (%25.7) 70 (%19) 0.34
  Antinuclear antibody 33(%94.3) 304 (%82.6) 0.07
  Anti-Ro52/SS-A 24 (%68.6) 206 (%56) 0.15

Schimer’s test positivity, n (%) 28 (%80) 321 (%87.2) 0.29

Table 2  The demographic and clinical features of the patients with 
Sjögren’s syndrome with interstitial lung disease

Sjögren’s syndrome with 
interstitial lung disease 
(n = 35)

Respiratory symptoms, n (%)
  Cough 30 (%85.7)
  Sputum 11 (%31.4)
  Dyspne 25 (%71.4)

Pulmonary function test, mean ± SD
  FEV1, % predicted 78.8 ± 18.1
  FVC, % predicted 78.5 ± 17.9
  FEV1/FVC 82.8 ± 8.9
  FEF25, % predicted 76.3 ± 18.6
  FEF50, % predicted 74.1 ± 27.4
  FEF75, % predicted 58.8 ± 24.1
  DLCO, % predicted 56.0 ± 13.2

Interstitial lung disease pattern, n (%)
  NSIP 20 (%57.1)
  UIP 15 (%42.9)

Treatment, n (%)
  Hydroxychloroquine, n (%) 33 (%94.2)
  Azathioprine 17 (%48.5)
  Mycofenolate mofetil 3 (%8.5)
  Rituksimab 2 (%5.7)
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involvement, defined by symptoms and pulmonary func-
tion test or radiographic abnormalities, occurs in approxi-
mately 10 to 20% of patients [10]. In our study, the rate of 
those with lung involvement was found to be 8.7% among 
all patients. The distribution of male patients compared to 
female patients was higher in patients with lung involve-
ment than in patients without lung involvement (28.6% vs 
4.1%; p < 0.001). Patients with ILD were older and had 
longer disease duration compared to patients without ILD.

Advanced age, smoking, ANA, RF, and higher CRP lev-
els are potential risk factors for the development of ILD in 
SjS [2]. The frequency of ILD has increased in patients over 
65 years of age [11]. ILD was found to be more likely to be 
male, older, and smokers compared to the group without 
ILD [12, 13]. In our study, the mean age of patients with 
ILD was 65.8 ± 9.2 years, and the number of smokers was 8 
(22.9%). There were no significant differences in smoking 
in both groups. Smoking causes loss of airspace wall tissue 
in areas distant from macroscopic lesions and contributes 
to lung fibrosis by causing a net increase in collagen mass. 
Links between aging and lung fibrosis, including telomere 
wear, genomic variability, and epigenetic changes, have 
been reported [12]. Also, studies have found a relationship 
between Raynaud’s syndrome and lung involvement in SjS 
[7, 14]. In the multivariable logistic regression analyses, 
the geriatric age group over the age of 65 years, Raynaud’s 
phenomenon, and smoking were significantly found as risk 
factors to be associated with ILD in SjS patients.

A higher prevalence of extra-glandular symptoms was 
observed in patients with positive anti-Ro/La antibod-
ies [15]. Anti-Ro52 antibodies are known as a risk fac-
tor for ILD in patients with SjS [16, 17]. Davidson et al. 
reported that pulmonary complications occur predomi-
nantly in patients with positive anti-SSA antibodies [18]. 
In a study, ANA positivity was found to be higher in the 
group with ILD [12–14]. The presence of lymphopenia 
was also reported as a potential risk factor for ILD [2, 7, 
13]. In the studies performed, no significant difference 
was found between CRP, C3, and C4 levels between the 
groups with and without ILD [7, 12, 13]. In our study, 
the rate of ANA and anti-SSA/Ro52 positivity was found 
to be higher in the group with lung involvement. Cough, 
sputum, and shortness of breath are commonly reported 
symptoms in patients with SjS pulmonary involvement [7, 
14]. The prevalence of cough is estimated to be between 
41 and 50% and has a significant impact on quality of life 
[2]. In our study, cough was detected in 30 (85.7%), spu-
tum in 11 (31.4%), and dyspnea in 23 (71.4%) SjS patients 
with ILD.

HRCT is considered a useful and sensitive method to 
detect lung abnormalities in patients with SjS [7]. The 
abnormalities are ground glass opacities, traction bronchi-
ectasis, honeycomb appearance, and fibrosis. According to 

the HRCT pattern classification, NSIP was the most detected 
(30%) [17, 19]. In a study evaluating 201 patients, NSIP 
(n = 72, 45.5%), UIP (n = 16, 10.10%), and LIP (n = 13, 
8.2%) were reported in primer SjS [12]. In HRCT, we found 
the NSIP pattern in 20 (57.1%) and the UIP pattern in 15 
(42.9%) SjS patients. As a result of the development of ILD 
in patients with a diagnosis of primary SjS, deterioration in 
respiratory function capacities and a decrease in DLCO are 
observed [2]. In a study, the mean of FEV1 and FVC values 
was found to be significantly lower in patients with paren-
chymal lesions, and the severity of lung disease was corre-
lated with a decrease in FVC and FEV1 [13]. In a study of 
165 primary SjS with lung involvement, impairment in dif-
fusion capacity was the most common and serious complica-
tion among pulmonary function tests. 48.6% of the patients 
had respiratory dysfunction; 21.57% had a restrictive disease 
pattern, and 19.61% had small airway dysfunction [17].

Conclusion

The distribution of male patients compared to female 
patients was higher in patients with lung involvement than 
in patients without lung involvement. This may be related 
to older age, higher smoking rate, and longer nicotine 
consumption in men. Age, smoking, and severity of lung 
involvement are more important than inflammation status 
and autoantibodies for prognosis.
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