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A b s t r a c t

Introduction: Efficacy of chronic cough treatment is ambiguous. The aim of 
the study was to analyze chronic cough alleviation after specific treatment 
and the relationship between cough etiology and treatment efficacy.
Material and methods: A stepwise diagnostic approach was used to diag-
nose cough etiology in non-smoking adults with chronic cough. In all pa-
tients specific treatment was applied. Two different questionnaires – a visu-
al analog scale and a 5-degree scale – were used to assess cough severity 
before and after 4-6 months of treatment.
Results: A  significant correlation between pre-treatment and post-treat-
ment results of both questionnaires was found (Spearman coefficient 0.43, 
p = 0.0003 and 0.73, p < 0.0001, respectively). Baseline questionnaire anal-
ysis revealed no differences in cough severity between patients with dif-
ferent cough causes or multiple cough causes. Although specific treatment 
resulted in a significant decrease of cough severity in the entire group, only 
partial improvement was noted. According to the visual analogue scale, 
a decrease of cough severity by at least 50% was achieved only in 54.4% 
of patients (37/68). Similarly, satisfactory improvement was noted in only 
54.4% (37/68) of patients when using the 5-point scale. There were three 
sub-groups of patients, in whom no relevant decrease of cough severity 
was observed despite treatment: patients with 1. three coexisting cough 
causes, 2. non-asthmatic eosinophilic bronchitis, and 3. chronic idiopathic 
cough.
Conclusions: Cough severity does not depend on its etiology. Efficacy of 
chronic cough treatment in non-smoking patients is only moderate.

Key words: gastroesophageal reflux, upper airway cough syndrome, 
nonasthmatic eosinophilic bronchitis, asthma.

Introduction

Chronic cough is a  common medical complaint. The most common 
causes of chronic (lasting over 8 weeks) cough in non-smoking adults 
with a normal chest radiograph include upper airway cough syndrome 
(UACS), gastroesophageal reflux disease (GERD), asthma and nonasth-
matic eosinophilic bronchitis (NAEB). The prevalence of these conditions 
shows some differences [1–3].
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The causative diagnosis of chronic cough is chal-
lenging. Different international guidelines present-
ing slightly different diagnostic approaches have 
been published in order to help clinicians in man-
aging patients with chronic cough. Besides vari-
ous diagnostic procedures, the assessment of the 
therapeutic effect of disease-specific interventions 
may play an important role in establishing chronic 
cough etiology [1]. Some authors claim that effica-
cy of chronic cough treatment is high and exceeds 
80% [4, 5], while others state that a  significant 
proportion of patients with chronic cough do not 
respond to any treatment [6, 7]. If the diagnostic 
approach and empiric therapy fail to identify the 
cause of cough and only a modest or no therapeu-
tic response is achieved, chronic idiopathic cough 
(CIC) is recognized. As hypersensitivity of the 
cough reflex seems to be the main cause of CIC, 
the current proposed name for CIC is chronic cough 
hypersensitivity syndrome (CHS) [6, 8, 9]. 

Our retrospective observations suggest that in 
some patients with chronic cough we were not 
able to achieve an improvement despite thor-
ough diagnostic work-up and protocol-directed 
treatment. Experts recommend the measurement 
of response to cough therapy by both objective 
and subjective methods [2, 3]. However, there are 
few studies estimating the degree of subjective 
response to chronic cough treatment. Thus, we 
undertook an attempt to quantify the therapeu-
tic effects in patients with chronic cough in a pro-
spective study.

The aim of the study was: 1) to assess the ef-
fect of protocol-directed therapy on chronic cough 

severity, 2) to evaluate the relationship between 
cough etiology and efficacy of disease-specific 
therapeutic interventions. 

Material and methods 

This prospective study was performed in pa-
tients with chronic cough, who were referred to 
our out-patient department between 2007 and 
2009. The study protocol was approved by the 
Institutional Review Board of the Medical Univer-
sity of Warsaw. Non-smoking adult patients with 
cough lasting more than 8 weeks were regarded 
as potential candidates for the study. All patients 
signed an informed consent form. 

Diagnostic work-up

Pre-enrollment assessment included smoking 
history, chest radiograph and spirometry with re-
versibility testing when appropriate. Active smok-
ers, patients with significant abnormalities in the 
chest radiograph, as well as patients with abnor-
mal ventilatory pattern were not included in the 
study group.

A  set of diagnostic procedures aimed at di-
agnosing the etiology of chronic cough was per-
formed in all patients meeting the primary enroll-
ment criteria. A flow chart outlining the diagnostic 
work-up is shown in Figure 1.

First, data relevant to chronic cough as well as 
concomitant symptoms were noted in all patients. 
They included cough characteristics, present and 
past medical history, history of smoking, environ-
mental and occupational exposure, concomitant 

Figure 1. Flow chart outlining the diagnostic workup designed to diagnose the cause of chronic cough (see text 
for details)
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medication (particularly ACE inhibitors), upper 
respiratory tract symptoms (including post-nasal 
drip syndrome), symptoms suggesting GERD or 
asthma. All patients also underwent thorough 
physical examination and anterior rhinoscopy.

In all patients in whom the results of particular 
studies were sufficient to formulate a  presump-
tive diagnosis of cough etiology, specific treatment 
was initiated, e.g. H-1 antagonists or nasal corti-
costeroids in UACS, diet and proton pump inhib-
itors in GERD, inhaled corticosteroids in asthma 
or NAEB. The effectiveness of such treatment was 
evaluated after 6–8 weeks. If no response was 
noted or only partial improvement was achieved, 
additional tests (second and third line diagnostic 
tests) were proposed. Second line diagnostic pro-
cedures were also performed if the cause of cough 
remained undetermined on the basis of the above 
presented studies. These included skin prick tests 
with common aeroallergens, methacholine inha-
lation challenge, induced sputum analysis, sinus 
CT scan, and 24-hour esophageal pH monitoring. 
All patients suspected of UACS were examined by 
an ENT specialist. These patients also underwent 
fiberoptic rhinoscopy, rhinomanometry, nasal cy-
tology or videolaryngoscopy, if necessary. 

Third line diagnostic procedures included high 
resolution computed tomography of the thorax, 
polysomnography, and combined multichannel 
intraluminal impedance–pH monitoring echocar-
diography. 

When new potential cough causes were identi-
fied at the second and/or third level of diagnostic 
work-up, an adequate therapeutic intervention 
was added to the earlier applied treatment. The 
final diagnosis of chronic cough cause was based 
not only on the results of all diagnostic procedures, 
but also on the response to specific treatment.

Definitions

Diagnosis of asthma was based on the GINA 
guidelines [10]. Cough variant asthma (CVA) was 
presumed in patients with normal baseline spi-
rometry and bronchial hyperreactivity confirmed 
by a  PC

20 value < 4 mg/ml in the methacholine 
inhalation challenge [11]. The treatment of CVA 
included medium or high doses of inhaled cortico-
steroids and short acting b-agonists on demand. 

Nonasthmatic eosinophilic bronchitis was di-
agnosed in patients with normal spirometry and 
negative methacholine inhalation challenge, in 
whom the induced sputum eosinophilia exceed-
ed 3% of nonsquamous cells [12]. If NAEB was 
diagnosed, the patients were treated with medi-
um doses of inhaled corticosteroids for at least  
8 weeks. 

Upper airway cough syndrome including chron-
ic rhinitis or chronic sinusitis was based on clini-

cal symptoms and confirmed by ENT specialists. 
Chronic sinusitis was determined on the basis of 
clinical signs and CT evaluation according to Lund 
and Mackay score [13]. Chronic rhinitis was di-
agnosed on the basis of clinical symptoms, and 
fiberoptic rhinoscopy, rhinomanometry or nasal 
cytology. The treatment of UACS included H-1 an-
tagonists (promethazine) or nasal corticosteroids 
for at least 4 weeks.

Gastroesophageal reflux disease was assessed 
with 24-hour esophageal pH monitoring and vid-
eolaryngoscopy. Gastroesophageal reflux disease 
was reported if at least one of four parameters 
(DeMeester ≥ 14.72, total fraction time pH < 4 [%] 
≥ 4.2, upright ≥ 6.3 and supine ≥ 1.2) was present 
on the electrode placed 5 cm above a lower esoph-
ageal sphincter. The diagnosis of GERD-associated 
cough was made if cough episodes, marked by the 
patients on the recorder and noted down in the 
diary, appeared ≤ 5 min after the reflux [14, 15]. 
Videolaryngoscopy was performed to evaluate 
gastropharyngeal reflux-induced changes in the 
laryngeal mucosa in accordance with Belafsky’s 
reflux finding score (RFS) [16]. Some patients sus-
pected of weakly acidic or non-acidic reflux also 
underwent combined multichannel intraluminal 
impedance–pH (MII/pH) monitoring [14]. Patients 
suspected or diagnosed with GERD were treated 
with diet and omeprazole 40 mg b.i.d. for at least 
8 weeks. Patients suspected of weakly acidic or 
non-acidic reflux were additionally given cisapride. 

Finally, if no cause of chronic cough was found 
despite thorough diagnostic tests and there was 
no cough improvement after empiric treatment, 
chronic idiopathic cough was diagnosed. 

Cough severity measurement

Cough severity was measured by two different, 
subjective questionnaires:
1. Visual analog scale;
2. 5-degree severity scale.

The visual analog scale (VAS) is a simple and fre-
quently used method to assess the severity of dif-
ficult to measure, subjective features such as pain, 
dyspnea or cough on a continuous line 100 mm  
in length. The lowest extreme point (0 point) 
represents no cough, while the upper extreme 
point (100 mm point) corresponds to the stron-
gest cough that the patient has ever experienced. 
A decrease by 50% or 20 mm is assumed to be 
relevant for cough alleviation [17].

The 5-degree severity scale is a  scale evalu-
ating cough frequency and its influence on daily 
activities and night rest. It is based on a  cough 
severity scale used by Park et al. [17]. The lowest 
score (score 0) indicates no cough, while the high-
est score (score 4) corresponds to severe cough 
with an impact on daily everyday activity and 
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causing sleep disturbance. A  result lower by at 
least 1 point was considered significant for symp-
tom improvement. 

Both questionnaires were performed twice: 
during the first visit (before any treatment was 
introduced) and after 4–6 months of treatment. 

Statistical analysis

Data are shown as median and range. The rel-
ative contribution of different cough causes was 
shown in two ways: as a percentage of patients 
with a particular cough cause and as a percent-
age of all diagnosed causes of cough. Correlation 
between the results of two questionnaires was 
analyzed by Spearman’s coefficient. Dependence 
statistics was applied to estimate the relationship 
between cough severity and its causes or number 
of cough causes. For the 5-point scale, Fisher’s 
exact test was used. The Kruskal-Wallis test was 
used for VAS to assess the relationship between 
cough severity and its etiology and to analyze the 
influence of number of cough causes on cough se-
verity. 

Results

Seventy-five patients were enrolled in the 
study; 68 (90.6%) returned pre- and post-treat-
ment questionnaires and were included in the final 
analysis. Forty patients (58.8%) had already been 
diagnosed or unsuccessfully treated prior to the 
first visit at our institution. Baseline characteristics 
of the study group are presented in Table I. A sin-
gle cough etiology was diagnosed in 19 patients 
(28%), two cough causes were diagnosed in 37 pa-
tients (54.5%), while in 12 patients (17.6%) three 
coexisting cough causes were diagnosed (Table II).

Gastroesophageal reflux disease was the most 
common cause of chronic cough and was di-
agnosed in 48 patients (48/68, 71%) (Table II). 

Gastroesophageal reflux disease was diagnosed 
based on either subjective response to empir-
ic treatment (19/48, 39.5%), results of 24-hour 
esophageal pH monitoring (19/48, 39.5%) or im-
pedance monitoring (10/48, 21%). Median Belaf-
sky’s RFS in videolaryngoscopy in this group was 
11 (range: 6–15). 

Upper airway cough syndrome was diagnosed 
in 36 patients (53%) and was the second most 
common cause of chronic cough in the sub-group 
of patients with a single cough cause (26%). There 
was a significant predominance of chronic rhinitis 
over chronic rhinosinusitis in patients with UACS 
(30 patients vs. 6 patients), respectively. Detailed 
data on UACS etiology are presented in Table III. 

Cough variant asthma and NAEB were diag-
nosed in 18 and 9 patients, respectively. Other 
causes of cough were diagnosed in 14 patients 
(21%): side effects of ACE inhibitors (n = 4), bron-
chiectasis (n = 2), obstructive sleep apnea syn-
drome (n = 2), heart failure (n = 2), pulmonary 
embolism (n = 1), airway colonization with Myco-
bacterium xenopi (no radiological sign of pulmo-
nary involvement) (n = 2) and arrhythmia-induced 
cough (n = 1). Chronic idiopathic cough was diag-
nosed in 4 (6%) patients. More data on the distri-
bution of specific cough etiologies are presented 
in Table II.

Table II. Etiology of chronic cough

Cough cause Single cough  
etiology (n = 19) 

Multiple cough  
etiology (n = 49)

Total number (percentage  
and 95% CI) of patients with  

respective cough etiology

Percentage of all  
diagnosed causes  

of cough (129)

GERD 8 40 48 (71%)
(0.58–0.81)

37%

UACS 5 31 36 (53%)
(0.40–0.65)

28%

CVA 1 17 18 (26%)
(0.16–0.38)

14%

NAEB 1 8 9 (13%)
(0.06–0.23)

7%

Other causes 0 14 14 (21%)
(0.14–0.31)

11%

CIC 4 0 4 (6%)
(0.01–0.12)

3%

GERD – gastroesophageal reflux disease, UACS – upper airway cough syndrome, CVA – cough variant asthma, NAEB – nonasthmatic 
eosinophilic bronchitis, CIC – chronic idiopathic cough

Table I. Baseline characteristics of study group (n = 68) 

Parameter Result

Age, median (range) [years] 49.6 (21–81)

Gender – female, n (%) 49 (72)

BMI, median (range) [kg/m2] 28.4 (19.0–33.4)

Duration of cough, median 
(range)

24 months  
(10 weeks – 30 years)

Never-smokers/ex-smokers 56/12
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A  significant correlation between pre-treat-
ment results of both questionnaires was found 
(Spearman coefficient 0.43, p = 0.0003). Similarly, 
post-treatment analysis revealed a  highly signif-
icant correlation between the scores measured 
by two different questionnaires (Spearman coef-
ficient 0.73, p < 0.0001).

Baseline questionnaire analysis revealed no dif-
ferences in cough severity between patients with 
different cough causes or multiple cough causes. 

Treatment resulted in a significant decrease in 
cough severity in the entire group. The median dif-
ferences in the VAS and 5-point scale were 20.0 
millimeters and 1.0 point respectively (p < 0.001). 
However, only partial improvement was noted. Ac-
cording to the VAS, a decrease of cough severity 
of 50% or more was achieved only in 37 patients 
(37/68, 54.4%). Only in 6 patients (9%) was the 
post-treatment VAS score lower than 10 mm. Sim-
ilarly, according to the 5-point scale, a  satisfac-
tory improvement was found only in 37 (54.5%) 
patients (Table IV). There were three groups of 
patients in whom no relevant decrease of cough 
severity was observed despite treatment: 1) pa-
tients with three coexisting cough causes, 2) pa-
tients with NAEB, and 3) patients with chronic id-
iopathic cough (Table IV). 

Discussion

Although the main causes of chronic cough in 
our patients were similar to those reported by oth-
er authors [1, 18], the proportion of GERD (71%) 

Table III. Etiology of upper airway cough syndrome

Cause of UACS Number of patients  
(percentage of all  

patients with UACS)  

Perennial allergic rhinitis 10 (28%)
Dust mites – 8

Other allergens – 2

Nonallergic rhinitis with 
eosinophilia 

4 (11%)

Nonallergic rhinopathy 5 (14%)

Atrophic rhinitis 3 (8%)

Drug-induced rhinitis 2 (0.5%)

Rhinosinusitis 6 (17%)

Unknown 6 (17%)

UACS – upper airway cough syndrome  

Table IV. Difference in cough severity after treatment measured by VAS and 5-point scale according to cough 
etiology

Number of patients 5-point scale VAS Number of patients 
with reduction  
in VAS > 50%

Number of patients  
with reduction  

in VAS ≥ 20 mm

All
n = 68

Median 1 20 37/68
54.5%

37/68
54.5%95% CI [–1] to 3.0 [–23.5] to 71

p < 0.001 < 0.001

GERD
n = 48

Median 1 20 27/48
56%

27/48
56%95% CI [–1] to 3 [–23] to 66

p 0.009 0.0024

UACS
n = 36

Median 1 20 17/36
47%

19/36
53%95% CI [–1] to 3 [–23] to 57

p 0.014 0.0014

CVA
n = 18

Median 1 30 10/18
55%

12/18
66%95% CI 0 to 3 [–20] to 75

p 0.031 0.023

NAEB
n = 9

Median 1 19 4/9
44%

4/9
44%95% CI 0 to 3 4 to 43

p 0.25 0.062

Other
n = 14

Median 1 25 8/14
57%

8/14
57%95% CI 0 to 3 [–5] to 71

p 0.007 0.004

CIC
n = 4

Median 0 0 1/4
25%

1/4
25%95% CI [–1] to 0 [–21] to 20

p 0.93 0.85

GERD – gastroesophageal reflux disease, UACS – upper airway cough syndrome, CVA – cough variant asthma, NAEB – nonasthmatic 
eosinophilic bronchitis, CIC – chronic idiopathic cough
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– the most common cause of cough in our study 
– was higher than that found in earlier publica-
tions. The frequent diagnosis of GERD could have 
been related to our diagnostic protocol, which 
involved several different diagnostic methods di-
rected at recognizing GERD as a cause of chronic 
cough. In our previous study, we also found a high 
prevalence of GERD in patients with chronic cough 
and this was irrespective of the diagnostic proto-
col [19]. Although the prevalence of GERD in the 
majority of other studies was lower (20–40%), 
several authors also reported GERD as the most 
frequent cause of chronic cough [20–22]. 

The second most common cause of chronic 
cough in our study was UACS. A complex otorhino-
laryngological approach enabled the diagnosis of 
different types of the disease (Table III). The prev-
alence of rhinosinusitis was relatively low, and this 
corresponds with the observation of Watalet et al., 
who found that chronic cough is definitely more 
frequent in patients with rhinitis than rhinosinus-
itis [23].

Although patients with clinical symptoms con-
sistent with asthma and reversible airflow limita-
tion were excluded at the initial phase of enroll-
ment, the percentage of asthmatics in our study 
group was 26%. This result is fully consistent 
with the ACCP statement that asthma is one of 
the three most common cough causes with prev-
alence between 24% and 29% in adult non-smok-
ers with chronic cough [24]. Due to the selection 
criteria, only cough variant asthma was diagnosed 
in patients participating in our study. We might 
suppose that if we had not applied clinical and spi-
rometric criteria excluding a majority of patients 
with asthma, the percentage of asthmatics in our 
study group would have been even higher.

With regard to the primary goal of our study, 
we found that in the entire group of patients, an 
appropriate causal treatment resulted in a signifi-
cant decrease of cough severity. However, it should 
be emphasized that only a partial response was 
observed. According to the VAS and the 5-point 
scale questionnaire, an important decrease in 
cough severity was achieved in approximately 
55% of patients. Interestingly, very high agree-
ment between the results of two different ques-
tionnaires (pre-treatment, as well as post-treat-
ment) was noted. 

The reason for only moderate improvement 
after a  cause-directed therapeutic intervention 
is an interesting point for discussion. One poten-
tial explanation for this phenomenon would be 
a misdiagnosis of the true cough causes. At the 
early phase of management, it is difficult to prove 
a  causative relationship between chronic cough 
and various clinical conditions. According to Yu et 
al., a  discrepancy between the presumptive and 

final diagnosis of the cause of chronic cough may 
be common and may lead to overtreatment [25]. 
Thus, we cannot exclude that our presumptive di-
agnosis of cough underlying disease was wrong, 
resulting in comorbidity-directed intervention 
rather than true causative cough treatment. On 
the other hand, the efficacy of chronic cough treat-
ment has also been questioned by other authors 
[6, 26]. Our results are similar to those reported 
by Levine. This author documented a  complete 
response to treatment in 41%, partial response 
in 32% and no response in 16% of patients with 
chronic cough [26]. Recent papers suggest that 
the main factor in the pathomechanism of chronic 
cough is hypersensitivity of the cough reflex, while 
GERD, UACS or asthma may only be triggers and 
not the real causes of cough. Therefore, if stan-
dard treatment of chronic cough is unsuccessful, 
the therapy of hypersensitive cough reflex should 
be added [27]. To make things even more diffi-
cult, there is neither a widely accepted standard 
method of measurement of cough treatment ef-
ficacy nor an unequivocal threshold of significant 
improvement of cough as far as subjective scales 
are concerned. Besides, one recent paper sug-
gests that the results of subjective cough ques-
tionnaires do not correspond to objective meth-
ods such as cough monitoring techniques [28]. 
It seems, therefore, that the importance of sub-
jective methods of measuring cough severity, an 
issue crucial for the patient, is comparable to that  
of objective methods [29]. Thus, we tried to es-
timate the subjective response to cough therapy 
in our patients. According to our knowledge, this 
is the first study which evaluated any potential 
relationships between the degree of response to 
therapy and cough causes. 

Although there are a lot of studies on the effi-
cacy of GERD treatment, their results are ambig-
uous. A meta-analysis of treatment efficacy with 
proton-pump inhibitors in patients with cough 
due to GERD failed to confirm their effectiveness 
[30]. Disorders of esophageal motility are sus-
pected to be an important factor in pathogenesis 
of GERD-related cough. On the other hand, results 
of esophageal multichannel impedance monitor-
ing did not reveal a difference in the frequency of 
acid and non-acid reflux between chronic cough 
patients and healthy subjects [31, 32].

As UACS is heterogeneous in nature, the treat-
ment of this entity is difficult. The most common 
causes of UACS are perennial allergic rhinitis, 
nonallergic rhinitis with eosinophilia, nonallergic 
rhinopathy, atrophic or senile rhinitis and drug-in-
duced or hormone-induced rhinitis or rhinosinus-
itis. Except for allergic rhinitis, the diagnosis and 
treatment of all the above is difficult and only 
partially successful [33, 34]. Besides, a decrease of 
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cough severity after antihistaminic drugs in patients 
with UACS does not prove that rhinitis is the cause 
of cough, because antihistaminic drugs may influ-
ence the cough reflex, not only rhinitis itself [32]. 

According to guidelines on cough manage-
ment, NAEB is responsible for chronic cough in 
about 10–20% of adult patients [12]. Nonasthmat-
ic eosinophilic bronchitis diagnosis requires suc-
cessful sputum induction, but this may be difficult 
to obtain as many patients are unable to produce 
adequate sputum samples [35]. In our study, NAEB 
was diagnosed in 13% of subjects. It is striking 
that the NAEB group was one of the three groups 
in which we did not achieve a significant decrease 
of cough severity after 4–6 months of treatment. 
Importantly, lack of improvement was noted when 
comparing pre- and post-treatment scores in both 
questionnaires. Such results are in opposition to 
the common opinion that NAEB responds well to 
treatment with inhaled steroids [12, 17]. Lack of 
success may result from moderate doses of in-
haled corticosteroids used in our patients (the av-
erage daily dose of budesonide was 400 µg). The 
lack of patients’ compliance may also be respon-
sible for unsuccessful treatment in this group. 
It should be emphasized, however, that limited 
treatment efficacy of NAEB (or even asthma) has 
also been reported by other authors [36, 37]. In an 
observational study by Berry et al., cough and in-
duced sputum eosinophilia persisted in some pa-
tients with NAEB despite treatment with inhaled 
corticosteroids. Moreover, 25% of these patients 
eventually developed airway obstruction (COPD in 
16% and asthma in 9%) [36]. 

The group of patients with three coexisting 
cough causes was the second study group in 
which no relevant cough alleviation, despite com-
plex treatment, was noted. One may intuitively 
suppose that the more complex the cough etiol-
ogy is, the worse is the effect of cough treatment. 
However, according to results by Levine, the effi-
cacy of chronic cough treatment did not depend 
on the number of cough causes [26]. 

The third group in which no relevant thera-
peutic effect was observed consisted of subjects 
with CIC. This was to be expected, as the cause of 
cough in these patients was not determined. The 
importance of CIC has been emphasized in some 
recent papers. According to the definition, CIC is 
recognized if no specific diagnosis is reached de-
spite thorough investigation and if trials of specif-
ic therapy do not decrease cough intensity [8, 32]. 
The prevalence of CIC differs significantly among 
studies and may be as high as 42% [6]. In our 
study group, CIC (defined as no diagnosed cough 
cause) was diagnosed in 4 patients (6%). Cough 
reflex hypersensitivity is usually considered as the 
major cough mechanism in these patients [9, 31]. 

It may be interesting that in some patients with 
CIC, coexistence of autoimmunological disorders 
has been documented [38]. Further studies on the 
pathogenesis of CIC are certainly needed. There is 
an ongoing search for new medications and meth-
ods of CIC management. One of the treatment op-
tions is speech language training, as it reduces the 
number of cough episodes and decreases cough 
reflex hypersensitivity [39].

We are aware of several limitations of our study. 
First, we did not use objective methods of cough 
severity measurements such as cough monitors 
and capsaicin or citric acid inhalation cough chal-
lenge [29, 31, 40]. We did not apply these meth-
ods simply because they were not available in our 
institution at the time of study onset and we had 
no experience with their use. However, there is ev-
idence that subjective and objective methods of 
cough severity measurements are complementary 
[28, 32]. Second, the cough etiology was deter-
mined mainly on examination results. That could 
have led to overdiagnosis of cough etiology by rec-
ognition of comorbidities that coexist with cough, 
but were not its actual cause. Third, the limit of 
significant decrease in cough severity according to 
the VAS after treatment set at 50% was arbitrary. 
Finally, since the study was performed in a tertia-
ry referral center and included patients who had 
troublesome cough despite previous interven-
tions, one may suspect selection bias influencing 
the results of treatment. 

In conclusion, chronic cough severity does not 
depend on its etiology. Despite detailed thorough 
procedures and 4–6 months of treatment, effica-
cy of chronic cough treatment in our patients was 
only moderate. The decrease of cough severity 
was more than 50% in only about 55% of patients. 
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