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Abstract

Objective. The aim of the present study was to describe the prevalence of clinical pulmonary manifest-
ations in primary SS (pSS), and based on registry data, to assess quality of life (QoL) and mortality in these
patients.

Methods. Patients with pSS consecutively included in the Norwegian systemic CTD and vasculitis registry
(NOSVAR) were investigated for pulmonary manifestations when presenting with clinical pulmonary symp-
toms. Pulmonary involvement was defined as typical abnormalities identified with high-resolution CT
(HRCT) and/or pulmonary function tests (PFTs).

Results. Among patients referred from our primary area, Oslo (n=117), lung involvement was found in
26 patients (22%). In our total cohort (n=216), 59 patients (27%) were affected. A higher rate of pulmonary
complications and trends towards longer disease duration and higher age indicated a selection of more
complicated cases referred from outside our primary area. Abnormal HRCTs were found in 50 patients
(23%) and PFTs in 34 patients (16%). The Medical Outcomes Study 36-ltem Short-Form Health Survey
Physical Functioning subscore, was significantly reduced in patients with lung involvement (P=0.03).
Furthermore, a 4-fold increased risk of dying after 10 years of disease among patients with lung involve-
ment (n=10, 17%) compared with those without lung involvement (n=7, 4.5%) (P=0.002) was found.

Conclusion. We found a high population-based prevalence of clinical pulmonary involvement (22%)
among patients with pSS. Moreover, patients with lung involvement had reduced QoL represented by
the subscale Physical Functioning, and mortality was increased.

Key words: Sjogren’s syndrome, pulmonary disease, population register, computed tomography, mortality,
quality of life.
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has been found [5].

Pulmonary manifestations are among the most prevalent
extraglandular complications, with reported prevalence
varying widely (9-75%), depending on the methods of de-
tection and patient selection [6-8]. Lung involvement in
PSS may be based on clinical symptoms and high-reso-
lution CT (HRCT) findings [9] or supplemental investigations
with pulmonary function tests (PFTs), bronchoalveolar
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lavage (BAL) and histopathology [10]. However, plain chest
radiographs have a low sensitivity to detect early lung in-
volvement [11], whereas studies systematically performing
HRCTs, even in asymptomatic patients, report higher rates
of pulmonary abnormalities compared with studies based
on clinical symptoms [9, 12]. Initial symptoms of lung in-
volvement in pSS are dry cough or dyspnoea at exertion,
occasionally accompanied by chest pain. Abnormal find-
ings at auscultation are often absent, but inspiratory biba-
silar crackles are found in some cases [10]. HRCT may
identify ground-glass attenuation, thin-walled cysts,
honeycombing, reticular pattern, small nodules and
enlarged mediastinal lymph nodes [10, 13]. PFT may
reveal reduced levels of forced vital capacity (FVC),
reduced forced expiratory volume in 1s (FEV1) or reduced
single breath transfer factor of the lung for carbon monox-
ide (DLco) [10]. Some publications have found that lung
involvement in pSS is usually mild and stable [14], while
others describe a far more severe disease complication
with a 5-year mortality of 16% [15], indicating that more
studies of prevalence and severity of pulmonary involve-
ment in pSS are needed.

Previous studies have shown that health-related qual-
ity of life (QoL) may correlate with the level of auto-
immunity [16], and that extraglandular manifestations in
general may be essential for impaired QoL in patients
with pSS. However, data focusing on associations be-
tween lung involvement and QoL are rare [17].

The aim of the present study was to describe the preva-
lence of clinical pulmonary manifestations in pSS. We also
wanted to assess QoL and mortality in patients with and
without symptoms and objective findings of pulmonary
manifestations.

Patients and methods

Patients

The Norwegian systemic CTD and vasculitis registry
(NOSVAR) is a research registry for studying systemic
CTDs and vasculitides. The patients are consecutively re-
cruited from our department, which is the only rheumato-
logical department serving patients with pSS within the
city of Oslo (population 611 000). We also represent a re-
gional referral centre for CTDs, serving south-eastern
Norway with 2.6 million inhabitants. The patients pre-
sented in the study were included in NOSVAR since the
start of registration in 1999 until final evaluation in
December 2010 or until death. Registry data included
age, gender, classification criteria, disease duration and
complications. In total, 344 patients with a diagnosis of
pSS were identified. Of these, 216 (63%; 199 females,
17 males) fulfilled the American-European Consensus
Group (AECG) criteria for pSS [18] and were included in
the present study. Patient characteristics are listed in
Table 1. One hundred and seventeen patients (54%)

TasLe 1 Characteristics of patients with (n=59) and without (n=157) pulmonary involvement

Pulmonary involvement

All patients, n (%) 59 (27)
Patients from our primary area, n (%) 26 (22)
Females, n (%) 54 (92)
Age at evaluation, mean (s.n.), years 64 (13)
Age at diagnosis, mean (s.p.), years 51 (14)
Disease duration,® mean (s.n.), years 11 (6)
Smoker (ever), n (%) 19/41° (46)
anti-Ro/SSA, n (%) 48 (81)
anti-La/SSB, n (%) 31 (54)
anti-Ro/SSA and anti-La/SSB, n (%) 31 (54)
IgG, mean (s.n.), g/l 14 (7)
ESR, median (IQR), mm/h 16 (12-30)

12/54° (22)
3/40° (7.5)
2/40° (5.0)
29/31° (94)

Lymphopenia <1.1x10%1 (%)
Complement C3 <0.7 g/l (%)
Complement C4 <0.10g/I (%)
Pathological lip biopsy with
focus score >1 (%)
Pathological saliva production,
<1.5ml/15min (%)
Disease history
Salivary gland enlargement, n (%)

42/49° (86)

15/52° (29)

RP, n (%) 13 (22)
Purpura, n (%) 3 (5.1)
Lymphoma, n (%) 4 (6.8)

No
157 (73) - 216 (100)
91 (78) - 117 (100)
145 (92) 0.549 199 (92)
61 (14) 0.163 62 (14)
51 (14) 0.744 51 (14)
12 (9) 0.239 11 (7)
50/121° (41) 0.705 69/162° (43)
117 (75) 0.382 165 (76)
56 (35) 0.038 87 (40)
56 (35) 0.038 87 (40)
13 (4) 0.108 14 (5)
14 (9-28) 0.136 16 (9-27)
13/143° (9.1) 0.014 25/197 (13)
8/123° (6.5) 0.732 11/163° (6.7)
5/123° (4.1) 0.681 7/163° (4.3)
84/93° (90) 0.729 113/124 (91)
123/141° (87) 0.808 165/190 (87)
27/113 (24) 0.627 42/165 (25)
16 (10) 0.024 29 (13)
7/156° (4.5) 1.0 10/215° (4.7)
6 (3.8) 0.466 10 (4.6)

The laboratory data represent the results by the last investigation. 2Since diagnosis. PIncomplete data due to non-completed

questionnaires and parameters not investigated in all patients.
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were referred from our primary area and 99 patients (46%)
from other areas. After referral, most patients were regu-
larly followed up at our department. Additional information
for this study, including mortality and causes of death,
were assessed by the Norwegian National Registry and
by reviewing hospital records, respectively. Additionally,
questionnaires asking information concerning current
smoking and QoL [the Medical Outcomes Study 36-ltem
Short-Form Health Survey (SF-36)] were mailed to all
159 patients who were alive and assessed to be capable
of responding single-handedly. The questionnaires were
returned by 158 patients (73% of the total cohort).

Pulmonary involvement

A disease history of pulmonary manifestations, defined as
typical symptoms, including dry cough or dyspnoea at
exertion, was obtained from all patients. When symptoms
of lung involvement were present, investigations including
radiographs of the chest, HRCT, PFTs or combinations
of these were conducted at our hospital. Pulmonary
involvement was defined as pulmonary symptoms and
either abnormal findings on HRCT, including reticular
pattern (i.e. fibrosis less coarse than honeycombing),
lung cysts, ground-glass attenuation and honeycombing
or impaired PFT, in accordance with recent recommenda-
tions [19, 20]. Al HRCTs were evaluated in routine
and in consensus by two experienced radiologists.
Pathological findings were systematically discussed
with the rheumatologists at our department. PFTs
included dynamic spirometry and gas-diffusing capacity.
Recorded variables were FVC, FEV1 and DL¢o. Abnormal
results were recorded when FVC, FEV1 or DLgo were
<75% of predicted values [21, 22].

QoL

All included patients were mailed during October and
November 2010 and asked to complete questionnaires
assessing QoL by the Norwegian version of the SF-36
[23] as well as supplementary information concerning
smoking status. Data from these questionnaires were
also used in a previous study [24]. The registry
(NOSVAR) is approved by the the Norwegian Data
Inspectorate. The ethics committee of the University of
Oslo approved the study. All included patients have
given written consent to register in the database and
have accepted that registry data and information obtained
from their hospital charts and the questionnaires should
be used for research.

Statistical analysis

Descriptive statistics were used to characterize the
sample. Bivariate differences were explored in cross-
tables and box plots with corresponding Pearson’s chi-
squared/Fisher’s exact test, independent-sample t-test or
Mann-Whitney U-test. Kaplan-Meyer and Cox propor-
tional hazard models were used to analyse survival in sub-
groups. To assess QoL, linear regression analyses were
performed to adjust for covariates when comparing pa-
tients with and without lung involvement with SF-36
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subscores. All analyses were performed with SPSS soft-
ware (version 18.0; IBM SPSS Statistics, hhtp://www-01.
ibm.com/software/analytics/spss). P <0.05 was con-
sidered statistically significant.

Results

Radiological examination and lung function tests

Among the unselected patients referred from our primary
area, Oslo, 26 of 117 patients (22%) had pulmonary
involvement defined as pulmonary symptoms combined
with  HRCT abnormalities and/or reduction in PFT.
Compared with patients referred from other areas, those
from our primary area had less prevalent lung involvement
(22% vs 33%, P=0.043) and a non-significant tendency
towards younger age and shorter disease duration
was present. In the total population, 59 of 216 patients
(27%) had pulmonary involvement. Details are presented
in Table 1.

HRCT was performed in 80 patients and was abnormal
in 50 patients (23% of the total cohort). In all, 85% of the
patients with lung involvement had abnormal HRCT. The
following HRCT abnormalities were noted: reticular pat-
tern 22 (44%), cysts 21 (42%), air trapping 11 (22%),
ground-glass attenuation 10 (20%), bronchiectasis 7
(14%), small nodules 7 (14%), emphysema 5 (10%),
enlarged mediastinal lymph nodules 4 (8.0%) and honey-
combing 3 (6.0%). All patients with abnormal chest radio-
graphs (n=8) also had pathological findings on HRCT.

PFTs were performed in 50 patients and were abnormal
in 34 patients (16% of the total cohort). In six of these
cases, HRCTs were normal and in three cases they
were not performed. Thus in nine patients (15%) pulmon-
ary involvement was based on PFTs. Among the patients
with pathological PFTs, DLco was abnormal in 26 (76%),
FEV1in 10 (29%) and FVC in 7 patients (21%). Blood test
revealed that hypergammaglobulinaemia, lymphopenia,
positivity for RF, anti-Ro/SSA and anti-La/SSB were
more prevalent in patients with pulmonary involvement
compared with those without (Table 1).

QoL

SF-36 data were available for 38 (67%) patients with and
120 (75%) without lung involvement. The mean subscores
in patients with vs without pulmonary involvement were
Physical Functioning, 53 vs 61; Role Physical, 35 vs 33;
Bodily Pain, 46 vs 49; General Health, 39 vs 40; Vitality, 30
vs 32; Social Functioning, 61 vs 61; Role Emotional, 66 vs
54 and Mental Health, 70 vs 68. Differences in the Physical
Functioning subscore were significant (P=0.03) after ad-
justing for age at diagnosis, gender and current smoking
status (standardized = 163). The other differences were
not statistically significant.

Mortality

Seventeen patients (7.9%; 14 females, 3 males) had died
after a median of 8 years (range 1-19 years) since diag-
nosis. Among those with lung involvement, 10 patients
had died (17%), compared with 7 patients (4.5%) without
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Fic. 1 Kaplan-Meyer survival curve of patients older than 50 years with (n=35) and without (n=86) pulmonary

manifestations in pSS.
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Significance test by log rank (Mantel-Cox) 0.024.

lung involvement (P =0.002). The median age at diagnosis
among the deceased with and without lung involvement
was 61 years (range 59-71 years) and 64 years (range
60-76 years), respectively (P=0.23). The calculated risk
of dying after 10 years of disease was 4-fold increased
(relative risk 4.23; 95% CI 1.62, 10.1) in patients with pul-
monary involvement compared with those without lung
manifestations. None of the patients died before the age
of 50 years. The expected 5-year survival of patients older
than 50 years with and without lung involvement was
88% and 96%, respectively. The corresponding 10-year
survival was 73% and 92%, respectively (Fig. 1). No dif-
ference in mortality was seen between the subgroup of
patients recruited from our primary area and those from
other areas. The causes of death were malignancy in six
patients (pancreatic cancer, pulmonary adenocarcinoma,
bronchial carcinoma, breast cancer, ovarian cancer, gall-
bladder cancer), cardiovascular events (heart disease in
four patients and one had a stroke), infections in two
cases (pneumonia and unspecified infection) and data
were missing in four patients.

Discussion

In this study we describe the prevalence of clinical
pulmonary manifestations in pSS and assessed QoL and
mortality in patients with and without symptoms and
objective findings of pulmonary manifestations. Among
patients recruited from our primary area, the population-

176

based prevalence of pulmonary manifestations was 22%
after a mean disease duration of 10 years. Because only
symptomatic cases were investigated, this should be
regarded as a minimum prevalence based on patients
referred to a department of rheumatology. In our total pa-
tient cohort, the prevalence of pulmonary manifestations
was 27%. However, a significant higher prevalence of pul-
monary involvement and trends towards longer mean dis-
ease duration and higher age among patients referred
from outside our primary area indicated a selection of
more complicated cases in this total cohort. Our data
may be compared with a large multicentre Spanish
study reporting lung involvement in 19% of the patients
at 10-year follow-up [25] or 11% found in Turkey [9].
Furthermore, an older North American study reported
a 9% prevalence of pulmonary manifestations [6].
Reasons for the lower frequency of pulmonary involve-
ment found in these studies may be that the Spanish
study included patients fulfilling the less stringent
European classification criteria for pSS [26], resulting in
a lower proportion of complicated cases compared with
those fulfilling the AECG criteria [18]. The patients were
also younger than ours [25]. The Turkish study based
the results on HRCT only, and the patients had shorter
disease duration. The North American study applied less
stringent clinical criteria for diagnosis in most of their pa-
tients, and they also had a shorter disease duration (mean
5.6 years) compared with ours [6]. Although all these
studies, including the present one, based lung
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involvement on clinical manifestations, different study
design, background population and selection of cases
may explain the divergence between the results.
Moreover, improved diagnostic techniques in recently
performed studies may have resulted in a higher sensitiv-
ity for the detection of lung abnormalities. Thus, according
to previous observations and to the results of the present
investigation, clinical lung disease may develop in
10-20% of patients with pSS.

HRCT, being abnormal in 85% of the patients with pul-
monary manifestations, was the main diagnostic tool in our
study. The distribution of the lung abnormalities found by
HRCT was similar to recent reported findings and may be
regarded as representative for pSS [9]. HRCT is regarded
to be a very sensitive method for detecting lung abnorm-
alities in pSS. Studies systematically performing HRCT
series in all patients with pSS, regardless of the presence
of symptoms, have demonstrated lung involvement in up
to 42% of patients [9, 12], indicating that a substantial pro-
portion of patients with lung involvement are asymptom-
atic. It is a matter of debate whether all patients with pSS
should undergo a systematic search for lung involvement
[20]. Novel therapeutic options represented by rituximab
have, according to case reports, shown potential to halt
extraglandular disease progression [27] and reverse
pulmonary involvement [28], which may be an argument
for systematic screening. However, it remains to be deter-
mined whether or not novel treatment strategies are indi-
cated in asymptomatic pSS lung disease.

PFTs revealed impaired DLco, FVC and FEV1 in patients
with pulmonary involvement, which is in agreement with
previous studies, indicating a restrictive pattern of intersti-
tial lung disease [29, 30]. In general, however, PFTs are too
crude to detect small abnormalities, which may be seen on
HRCT. The explanation may be that only morphological
changes sufficient to produce functional decline will be
detected by PFTs. Moreover, PFTs may be altered by
extrapulmonary conditions, including obesity [31] and
neuromuscular diseases [32]. Thus when possible pulmon-
ary involvement should be diagnosed based on supple-
mental HRCTs. In our study, 15% of the patients were
diagnosed by PFTs only. Although we are not aware of
extrapulmonary diseases altering the respiratory function
in these patients, the missing diagnostic HRCTs should
be regarded as a limitation to our results. However, PFTs
are easy to perform and complications are rare. In the
follow-up of patients, changes in lung function monitored
by PFTs may provide a safe and simple way to detect early
signs of pulmonary involvement and to evaluate disease
progression and the response to therapy [33].

In order to prevent pulmonary disease or initiate early
treatment, identification of predictors for disease may be
of importance. Hypergammaglobulinaemia, lymphopenia,
positivity for RF, anti-Ro/SSA and anti-La/SSB have been
suggested to be predictive factors for lung involvement by
a Turkish study, although the results did not reach signifi-
cant levels [9]. Our patients with lung involvement had
significantly more prevalent anti-La/SSB antibodies, lym-
phopenia and a history of RP compared with patients
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without pulmonary manifestations (Table 1). Although
not reaching statistical significance in our study, a trend
towards higher prevalence also for anti-Ro/SSA antibo-
dies in patients with pulmonary involvement was found,
which is in agreement with results of previous studies
[9, 14]. Explanations for the significantly higher prevalence
of anti-La/SSB antibodies in patients with pulmonary
involvement among our patients may be a selection of
double-positive patients referred to our department.
Further, assuming that both anti-Ro/SSA and anti-La/
SSB antibodies contribute to lung involvement, double-
positive cases (i.e. those with La/SSA antibodies in our
study) may be at higher risk than those with anti-Ro/SSA
antibodies only. A link between anti-Ro/SSA and lung dis-
ease may be present in other autoimmune diseases,
including SLE and myositis [34, 35]. The exact role of
anti-Ro/SSA and anti-La/SSB antibodies and how they
are involved in the pathogenesis of pSS-associated lung
disease remains to be determined [9].

By evaluating QoL in patients with pSS in general, we
have previously found that all eight subscores of the
SF-36 were reduced compared with normative data [24].
In the present study, patients with lung involvement re-
ported impaired physical functioning compared with the
other patients with pSS. The unstandardized coefficient of
—10.03 demonstrated that physical function in patients
with lung involvement was decreased compared with
the group without lung involvement and the magnitude
of the difference was considered to be of clinical import-
ance. We are aware of only one comparable study, which
reported reduced SF-36 subscores for physical and emo-
tional function together with bodily pain in patients with
pSS and pulmonary involvement [17]. Our findings confirm
that reduced physical function in patients with lung dis-
ease contributes to impaired QoL in pSS.

We found a 4-fold increased mortality risk after 10 years
of disease among patients with lung involvement; and in
patients aged over 50 years, the 5- and 10-year survival
rates were reduced compared with patients without pul-
monary manifestations. Although most patients with lung
involvement seem to have a mild disease course [14], our
data are in line with a recent Chinese publication reporting
pulmonary involvement to be among the highest risk fac-
tors for mortality [12]. Furthermore, among 33 Japanese
pSS patients with non-specific interstitial pneumonia, the
5-year mortality was 16%, indicating that subgroups of
patients may develop severe lung involvement and high
mortality [15]. It should be noted, however, that mortality
related to pulmonary manifestations in pSS may decline
due to improved diagnostic methods along with new
therapeutic options [28]. Although patients with pSS are
expected to have increased risk of mortality related to
malignant lymphoma [5], no fatal cases due to such ma-
lignancy were present in this study. The explanation may
be the relatively low number of cases in our study.

Our study has some limitations that should be con-
sidered. Although most patients with moderate or severe
pulmonary manifestations are likely to be referred to hos-
pital care, milder cases may not have been referred. As a
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consequence, our data are representative only for pa-
tients being referred for hospital care. This may have
lead to an overestimation of clinical pulmonary involve-
ment in our study. Furthermore, when estimating mortal-
ity, it should be considered that not only newly diagnosed
cases were included in our registry, but also patients with
long disease duration. Thus cases with early mortality
related to pSS may have been missed, implying that the
estimated mortality rates may be too low.

In conclusion, we found a rather high population-based
prevalence of 22% of clinical pulmonary involvement in
patients with pSS referred to our department. All patients
were diagnosed according to clinical symptoms and
abnormal HRCTs and/or PFTs. The presence of serum
La/SSB antibodies, lymphopenia and a history of RP
may be predictive factors. Pulmonary involvement leads
to reduced physical function and increased mortality.
Novel treatments for extraglandular manifestations,
including lung involvement in pSS are promising, making
the diagnosis of pulmonary involvement of potential prog-
nostic importance.

Rheumatology key messages

e Prevalence of clinical pulmonary manifestations
in pSS were 22% in a population-based hospital
patient cohort.

o Patients with pulmonary manifestations in Sjogren’s
disease had reduced physical function and
increased mortality.

Disclosure statement: The authors have declared no
conflicts of interest.
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