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ABSTRACT

Objectives: This study aims to evaluate the frequency of chronic cough due to dryness in the trachea and the relationship between depression and
chronic cough in patients with primary Sjögren’s syndrome (pSS).
Patients and methods: Eighty non-smoking patients (7 males, 73 females; mean age 47.6±9.2 years; range 18 to 70 years) with newly diagnosed pSS
were included. All patients were evaluated clinically, radiologically, and physiologically. Patients with cough were assessed using the Leicester Cough
Questionnaire and visual analog scale. Beck Depression Inventory was used to determine the risk of depression in patients with cough. Patients with
asthma, rhinosinusitis, gastrooesophageal reflux, and drug use which cause cough and pulmonary involvement in pSS were excluded.
Results: Non-productive cough was detected in 30 patients (37.5%). Fourteen patients (17.5%) were admitted to the hospital with cough at least
once before the diagnosis of pSS. The median time between onset of symptoms and firm diagnosis was 24 months (25-75 interquartile ranges: 3-60
months). A significant difference was observed in the Beck Depression Inventory scores between patients with and without cough. There was a
significant negative relationship between Leicester Cough Questionnaire and Beck Depression Inventory scores.
Conclusion: Patients with pSS often have symptoms for a long duration that mimic those of more commonly encountered non-specific pulmonary
conditions. Xerotrachea should be considered in the differential diagnosis of chronic cough, especially in patients with normal pulmonary function
tests and pulmonary imaging.
Keywords: Cough; Leicester Cough Questionnaire; primary Sjögren’s syndrome; xerotrachea.

Sjögren’s syndrome (SS) is a slowly progressive,
chronic systemic autoimmune disease affecting
0.5-1% of the general adult population. It is
characterized by lymphocytic infiltration of salivary
and lacrimal glands.1 Additionally, extraglandular
organs including the lung, skin, kidney, heart,
bone marrow, and neurological systems can also
be affected. SS is seen up to nine times more often
in females then in males. Disease onset is most
common during the mid-50s.2 SS can be subclassified into primary and secondary SS. Primary
SS (pSS) occurs in the absence of a systemic
autoimmune disease. However, secondary SS
occurs in association with other underlying

rheumatic diseases such as rheumatoid arthritis,
systemic lupus erythematosus, scleroderma, and
inflammatory myositis. Symptoms can range from
mild to severe.3
Cough is a common symptom of many chronic
respiratory diseases. Cough has a negative impact
on patients’ social life.4 Pulmonary manifestation,
an extraglandular complication, is seen in 10-20%
of patients with pSS. Lung involvement plays a
very important role in determining a patient’s
clinical outcome. pSS predominately affects
airways and the interstitium, the space around
the sacs of the lung. Respiratory complications
include dry airways, interstitial lung disease (ILD),
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non-Hodgkin's lymphoma, pleural effusion, and
pulmonary embolism. ILD is the most common
pulmonary manifestation of pSS.5 ILD can be subclassified as nonspecific interstitial pneumonia, usual
interstitial pneumonia, organizing pneumonia and
lymphocytic interstitial pneumonia. Nonspecific
interstitial pneumonia is the most common form
of ILD.6 Cough and dyspnea are the major causes
for admission to hospital and dry cough without
dyspnea is usually seen in disorders affecting the
upper airways. Continuous dry cough disrupts
daily activities and balance of human life and
creates a significantly lower quality of life in 50%
of patients with pSS.7 Decreased tracheobronchial
mucociliary clearance is higher in patients with
pSS compared to normal. Histologically, atrophy
of the submucosal glands in the nasopharynx,
larynx, and trachea in association with lymphoid
infiltration is seen.8 Continuous dry cough,
hoarseness, and nasal dryness due to mucosal
dryness, mucus viscosity disorders, and impaired
mucociliary clearance are the common complaints
for which patients seek medical care. In this
study, we aimed to evaluate the frequency of
chronic cough due to dryness in the trachea and
the relationship between depression and chronic
cough in patients with pSS.

PATIENTS AND METHODS
Eighty patients (7 males, 73 females; mean age
47.6±9.2 years; range 18 to 70 years) with newly
diagnosed pSS according to the 2012 American
College of Rheumatology classification criteria
were included in this study, which was conducted
at Antalya Training and Research Hospital and
Süleyman Demirel Üniversity Research and
Education Hospital between January 2016 and
June 2016.9 Patients with secondary SS, i.e. SS
associated with other connective tissue diseases
such as rheumatoid arthritis, systemic lupus
erythematosus, polymyositis, dermatomyositis,
scleroderma, and mixed connective tissue disease
were excluded. All patients were evaluated
clinically, radiologically, and physiologically. A
detailed pulmonary history was obtained. The
patients’ current and past history of medication
were recorded, in addition, all patients underwent
a detailed physical examination by a pulmonologist
and a rheumatologist. Patients with drug use such as
angiotensin converting enzyme inhibitors, inhaled

steroids, antibiotics, omeprazole, or pilocarpine
were also excluded. Chest X-ray in standard
posteroanterior projection, pulmonary function
tests and an examination of the diffusing capacity
of the lung for carbon monoxide were applied
to all patients. Patients with lung involvement
were excluded. Patients with other causes of
cough such as bronchial asthma, rhinosinusitis,
gastrooesophageal reflux, heart failure, infection,
hyperthyroidism, arrhythmia, or smoking were
also excluded by clinical assessment and other
laboratory investigations. We used three months
as the cutoff for chronic cough. Patients with
cough were assessed using the following scales:
Leicester Cough Questionnaire (LCQ) and a
cough visual analog scale (VAS). The cough VAS
is a 100 mm scale on which patients indicate the
severity of cough (0-30: mild, 40-60: moderate,
70-100: severe). LCQ is a health status measure
for adults with chronic cough and VAS measures
the severity of cough. In LCQ, a seven-point
scale is used ranging from 1 to 7 and higher
score shows better health status. LCQ is divided
into three domains: physical, psychological, and
social. The total score can range between 3 and
21 and is obtained by adding the scores from the
individual domains.10
The patients' age, sex, educational level, socioeconomic status, place of residence, marital
status, and duration of illness were recorded on
an information form that was developed by the
authors of this study. Beck Depression Inventory
(BDI) was used to determine the risk of depression
in patients with cough. It contains 21 items and
each item is scored from 0 to 3. The standard
cut-off scores are as follows: 0-9 indicates normal,
10-18 indicates mild, 19-29 indicates moderate,
and 30-63 indicates severe depression. Higher
scores indicate more severe depressive symptoms.
BDI was developed by Beck et al;11 its adaptation,
reliability, and validity studies for Turkey were
performed by Hisli.12
Patients were evaluated for routine biochemical,
hematological, and serological parameters. All
patients included in the study tested positive for
anti-nuclear antibody.
The study protocol was approved by the
Antalya Training and Research Hospital Ethics
Committee. A written informed consent was
obtained from each patient. The study was
conducted in accordance with the principles of
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Table 1. Demographic and laboratory data of primary Sjögren’s syndrome patients
Result

Parameter

n

%

Mean±SD

Age (year)			
47.6±9.2
Female
73
91.3
Body mass index (kg/m2)				
Fasting blood glucose (74-106 mg/dL)				
Creatinine (0.66-1.09 mg/dL)				
Alanine aransaminase (0-34 U/L)				
Erytrocyte sedimentation rate (mm/h)			
22.8±11.2
C-reactive protein (0-3 mg/L)				
Thyroid stimulating hormone (0.3-4.0 mU/mL)				

Median

25-75 interquartile ranges

29.7
95
0.6
18

25.6-33.1
89-103
0.5-0.7
13.2-24.5

0.1
1.72

0.05-0.3
1.2-2.7

SD: Standard deviation.

the Declaration of Helsinki. The registration
number was 2016-059.
Statistical analysis
Descriptive statistics are presented as
frequency, percentage, mean, and standard
deviation. Student’s t-test was used in cases
where the data distribution resembled normal
distribution. The analysis of differences in
continuous variables between the two groups
was performed using the Mann-Whitney U test
in cases where the data distribution was nonnormal. Pearson’s chi-squared test was applied
to sets of categorical data. All statistical analyses
were conducted using SPSS versiyon 13.0
(SPSS Inc., Chicago, IL, USA). A p value <0.05
was considered statistically significant.

RESULTS
The median body mass index of the patients
was 29.7 kg/m2. Biochemical parameters of
patients with pSS are listed in Table 1. The

clinical complaints were distributed as follows:
non-productive cough in 30 patients (37.5%),
itching in 34 patients (42.5%), tooth decay in
31 patients (38.8%), hoarseness in 15 patients
(18.8%), dryness of the nose in 38 patients
(47.5%), taste disturbance in 13 patients (16.3%),
and arthralgia in 35 patients (43.8%). Fourteen
patients (17.5%) were admitted to the hospital with
cough at least once before the diagnosis of pSS.
The median time between onset of symptoms and
firm diagnosis was 24 months (25-75 interquartile
ranges: 3-60 months). The mean total score in the
BDI was 11.8±8.5 (Table 2).
The LCQ, VAS, and BDI scores were
13.2±3.1, 47±18.5, and 15.2±9.2 in patients
with cough, respectively (Table 3). A statistically
significant difference was observed in the BDI
scores between patients with and without cough
(15.2±9.2 vs. 9.9±7.4, p=0.006). In addition,
the delay in the diagnosis was significant
between patients with and without cough (48
vs. 24 months, p=0.004) (Table 4). There was
a significant negative relationship between LCQ

Table 2. Clinical features at diagnosis of primary Sjögren’s syndrome
Result (n=80)
Parameter

n

%

Mean±SD

Non-productive cough
30
37.5
Itching
34
42.5
Tooth decay
31
38.8
Hoarseness
15
18.8
Dryness of the nose
38
47.5
Taste disturbance
13
16.3
Arthralgia
35
43.8
Hospital admission with cough
14
17.5
Delay in the diagnosis, months				
Beck Depression Inventory			
11.8±8.5
SD: Standard deviation.

Median

25-75 interquartile ranges

24

3-60
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Cough is an important symptom and is
the main reason to seek medical attention for
patients with lung diseases.13 Chronic cough
affects approximately 10% of the adult population
Parameter
Result (n=30)
and suffering from chronic cough can affect the
Mean±SD
Range
quality of life negatively. The symptoms of chronic
Leicester cough questionnaire
13.2±3.1
3-21
cough can be difficult to evaluate because cough
Cough visual analog scale
47±18.5
has no specific disease pointers and can be caused
Mild		0-30
40-60
Moderate		
by pulmonary and extrapulmonary diseases.14
Severe		
70-100
This may lead to failure in the diagnosis and
Beck Depression Inventory
15.2±9.2
treatment.15
Normal		0-9
Table 3. Scores of Leicester Cough Questionnaire,
cough visual analog scale, and Beck Depression
Inventory

Mild		10-18
Primary Sjögren’s
19-29
Moderate		
Severe		30-63
systemic autoimmune

syndrome is a chronic
disease characterized by
lymphocytic infiltration of exocrine glands. Lung
involvement varies depending on the methods
used for detection. Clinically significant lung
involvement is seen in 9-24% of patients with
pSS.16 However, in a study carried out by
Uffmann et al.,17 it was reported that pulmonary
manifestations were estimated to occur in over
75% of patients with pSS when assessed with
high resolution computed tomography and
pulmonary function tests. In another study by
Yazısız et al.,18 including 123 patients with pSS,
24.4% of patients had pulmonary manifestations
at the initial presentation or during the follow-up
period. Continuous dry cough that can disrupt the
quality of life is seen in 50% of patients with pSS.
Xerotrachea, desiccation of the tracheobronchial
tree, is one of the common causes of cough.
Xerotrachea should be distinguished from ILD,
which is usually accompanied by dyspnea,
abnormal pulmonary function test, and diffusing
capacity. Impairment in mucociliary clearance,
as well as diminished or absent secretions of
the mucous glands in the trachea, may lead
to xerotrachea. An increase in the incidence
of atelectasis, bronchiectasis, and respiratory
infection are observed in patients with xerotrachea.
It may be misdiagnosed as asthma or chronic

SD: Standard deviation.

and BDI scores (Spearman correlation coefficient
[Rho]=-0.534; p=0.002). A significant negative
correlation between LCQ and VAS (Rho=-0.852,
p=0.001) was also identified.

DISCUSSION
In the current study, 37.5% of the patients had
non-productive cough and of these patients,
46.6% were admitted to hospital with cough at
least once before diagnosis of pSS. LCQ score
was 13.2±3.1. LCQ is divided into three domains:
physical, psychological, and social. There was
no significant difference between domains of
LCQ. Depression was more common in patients
with chronic cough. Furthermore, there was a
significant delay in the diagnosis of pSS in patients
with chronic cough. This may have resulted from
the nature of symptoms in these patients such as
dryness of the mouth and eyes and cough. These
complaints are relatively non-specific and the
patients may consult with clinics that do not deal
with rheumatological disorders.

Table 4. Scores of Beck Depression Inventory and delay in diagnosis according to cough
Parameter

Patients with cough (n=30)
Mean±SD

Beck Depression Inventory
Normal
Mild
Moderate
Severe
Delay in the diagnosis (months)

Median

IQR

15.2±9.2			

		

SD: Standard deviation; IQR: 25-75 Interquartile range.

48

Patients without cough (n=50)
Mean±SD

Median

IQR

Range

9.9±7.4				
0-9
10-16
17-29
30-63
12-96		
24
0-51		

p
0.006

0.004
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bronchitis.8,19,20 More than 17.5% of the patients
with non-pulmonary involvement sought medical
care for cough at least once before the diagnosis
of pSS. VAS and LCQ scale scores for cough
were found to be moderately affected. Delay in the
diagnosis of pSS was significant between patients
with and without cough. When physicians keep a
running list of likely diagnoses in mind for chronic
cough, the diagnosis of xerotrachea due to pSS is
rarely made since the cough may be symptomatic
of other more common diseases such as asthma,
gastroesophageal reflux or postnasal drip.
Cough can negatively affect patients’ quality
of life, leading to depression. Chronic cough
can disrupt sleeping pattern and cause nausea,
vomiting, and urinary incontinence. Fear of
severe coughing in public places can cause social
isolation. Chronic cough can also cause the
deterioration of relationship with spouses and
relatives. In our study, a significant difference was
observed in the BDI scores between patients with
and without cough and there was a significant
negative correlation between LCQ and BDI
similar to the literature. In clinical practice, while
attention is paid to the physical symptoms of
cough, the psychosocial effects are ignored.21
In a study including 57 patients with chronic
cough, 48% of patients were found to have
moderate-high levels of anxiety and 16% of
patients had depression.22 Arıkan et al.23 reported
a significant correlation between the level of
depression, quality of life and LCQ, similar to the
findings of the current study. In another study
that investigated the prevalence of depressive
symptoms in patients with chronic cough, it was
demonstrated that depression was common in
patients with chronic cough and an improvement
in cough score was associated with improvement
in the depression score.24
The present study has some limitations that
deserve to be mentioned. Firstly, since the study
has a cross-sectional design, we cannot suggest
a cause and effect relationship. Secondly, the
number of patients are relatively low. However,
patients with lung involvement were excluded.
Thirdly, the diagnosis was based on clinical,
radiologic, and physiologic evaluation. We did not
perform bronchial biopsy or bronchoscopy. Thus
no histopathological evaluation was carried out
for the patients in our study.

In conclusion, cough due to dryness in the
trachea in patients with pSS is seen more frequently
than thought and can be the initial presentation
of the disease. pSS, a common disease in the
community, can be difficult to diagnose due to the
heterogeneity of the symptoms. If physicians keep
a running list of likely diagnoses in mind for chronic
cough and the clinical approach is right, pSS can
be easy to diagnose. Patients with pSS may be
admitted to different clinics such as Pulmonary
Medicine, Ophthalmology, Otolaryngology, and
General Medicine depending on the patient's
initial symptoms. In addition, xerotrachea does not
feature prominently in the etiologies of chronic
cough. For this reason, it may be misdiagnosed as
asthma, chronic bronchitis, gastroesophageal reflux
or postnasal drip. Delay in diagnosis may increase
the incidence of depression. Thus, xerotrachea
should be considered in the differential diagnosis of
chronic cough, especially in patients with normal
pulmonary function test and pulmonary imaging.
When a patient has symptoms that appear to be
unusual, physicians should include the trachea
in the evaluation and carefully examine other
symptoms of pSS.
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