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ABSTRACT
Objective: In this study, we aimed to determine the most common etiological causes 
in patients with chronic cough and to evaluate the effectiveness of empirical treatment 
approach model in patients with chronic cough.
Material	 and	 Methods: Patients who presented to the chest diseases outpatient 
clinic with a cough complaint for more than 8 weeks within a period of 15 months and 
who had not been diagnosed with this symptom before were included in the study.
Results: Ninety patients with cough complaint for at least 8 weeks who applied to the 
chest diseases outpatient clinic with this complaint were included in the study. Sixty-
four of the patients (71.1%) were female and 26 of them (28.9%) were male. The mean 
age of the patients was 46 (17–79). In their respiratory system examinations, physical 
examination findings were not found in 69 patients (76.6%). As the most common 
cause of chronic cough, asthma alone was found in 22 patients (24.6%). The second 
most common etiological cause was found to be gastroesophageal reflux (21.1%). In 
13 patients (14.4%), more than one etiological cause was found.
Conclusion: Although asthma, reflux, and upper airway cough syndrome are found 
among the most common causes in patients with chronic cough, it should be consid-
ered that more than one etiological cause may coexist in some patients.
Keywords: Asthma, chronic cough, empirical approach, gastroesophageal reflux, 
upper airway cough syndrome.

ÖZ
Amaç: Çalışmanın amacı, kronik öksürüklü hastalarda en sık görülen etiyolojik ne-
denleri belirlemek ve kronik öksürüklü hastalarda ampirik tedavi yaklaşım modelinin 
etkinliğini değerlendirmektir.
Gereç	ve	Yöntemler: Göğüs hastalıkları polikliniğine 15 aylık süre içinde, sekiz haf-
tanın üzerinde öksürük yakınması ile başvuran daha önce bu semptoma yönelik her-
hangi bir tanı konulmamış hastalar dahil edildi.
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INTRODUCTION
Cough is a physiological response to mechanical and chemical stim-
uli due to irritation of cough receptors located mainly in the epithelium 
of the upper and lower respiratory tracts, pericardium, esophagus, 
diaphragm, and stomach.[1]

Cough is one of the most common respiratory symptoms to result 
in outpatient clinical referral. It causes deterioration in quality of life, 
loss of school and workforce, and increases health-care costs due to 
unnecessary drug use. The initial assessment aims to classify dura-
tion and severity of the clinical presentation with guidelines from the 
American College of Chest Physicians (ACCP). Three categories are 
listed based on duration: acute cough, lasting <3 weeks; subacute 
cough, lasting between 3 and 8 weeks; and chronic cough, lasting 
more than 8 weeks.[2–4]

It is difficult to reveal the etiology of chronic cough. Over the 
past decade, international guidelines have been developed to help 
physicians in clinical practice to diagnose, assess the severity of, and 
manage cough – particularly chronic cough.[3,5] These guidelines rec-
ommend identifying the potential causes of chronic cough and then 
suggest specific treatments for any underlying disease. Moreover, 
they address the treatment of cough in patients whose underlying 
disease remains unknown.

In our study, we aimed to demonstrate our algorithmic approach 
to diagnosis and treatment of patients who presented to our outpa-
tient clinic with chronic cough and the etiological reasons in those 
patients.

MATERIAL AND METHODS
Patients who presented to our outpatient clinic with a chronic cough 
within a period of 15 months were included in our study. The anam-
nesis of the patients was taken and they were physically examined. 
Their smoking habits and medications were asked. Respiratory func-
tion tests were performed in terms of asthma, consultations were re-
quested for patients considered necessary from the otorhinolaryngol-
ogy, and internal medicine outpatient clinics. All patients who had a 
cough for 8 weeks and who had not been diagnosed with this symp-
tom before were included in the study due to chronic cough. Patients 
with previously diagnosed asthma bronchiale and chronic obstructive 
pulmonary disease and 8-week cough were not included in the study.

Anamnesis-based empirical treatment approach was mostly ap-
plied instead of a diagnosis model that confirmed the diagnosis of the 
disease in terms of the upper airway cough syndrome (UACS), gas-

troesophageal reflux disease (GERD), and eosinophilic bronchitis. 
Invasive procedures and advanced imaging methods (endoscopy, 
fine-needle aspiration biopsy [FNAB], thoracoscopic biopsy, pleural 
biopsy, and ultrasonography) were applied to our patients who were 
examined with a pre-diagnosis of malignancy.

Statistical Methods

Statistical analyses were performed using the SPSS Version 23.0 
(IBM Corp 2015, Armonk, NY, and USA). The data of the patients 
were calculated using descriptive statistical methods (mean and 
standard deviation) and frequency analysis was performed.

RESULTS
Ninety patients with cough complaint for at least 8 weeks who pre-
sented to the chest diseases outpatient clinic with this complaint 
were included in the study. Sixty-four of the patients (71.1%) were 
female and 26 of them (28.9%) were male. The mean age of the 
patients was 46.24±15.42 (17–79). The mean cough duration was 
17.29±30.49 (2–180) months.

Seventy patients (77.8%) had a dry cough, ten patients (11.1%) 
had sputum purulence together with cough, and ten patients (11.1%) 
had white sputum. Sixteen patients (17.8%) had chest pain together 
with cough, and 34 patients (37.8%) had wheeze complaint. The com-
plaints of the patients accompanying the cough are given in Table 1.

While there was no seasonal relationship with cough in the ques-
tioning of 74 (82.2%) patients, cough was found to increase in rela-
tion to spring months in eight patients (8.9%), winter months in six 
patients (6.6%), and autumn season in two patients (2.2%). Only 
seven patients (7.8%) stated that related to meals, their coughs in-
crease after eating.

Our eight patients (8.9%) had a cough lasting for at least 2 years, 
3 months per year. While no relationship was found between cough 
and time in 39 patients (43.3%), it was more common in 35 patients 
(38.9%) at night and in 16 patients during daytime (17.8%).

In the questioning of smoking, 33 of our patients (36.7%) had a his-
tory of smoking and nine of them were smoker and 24 were ex-smoker.

Our 11 patients (12.2%) were taking angiotensin-converting en-
zyme inhibitor (ACE- inhibitors). No additional disease was found in 
48 patients (53.3%). Hypertension in 20 patients (22%), coronary 
artery disease and cardiac arrhythmia in five patients (5.5%), dia-
betes mellitus in five patients (5.5%), gastritis and stomach ulcer in 
four patients (4.5%), hepatitis virus carriage in four patients (4.5%), 

Bulgular: Araştırmaya en az sekiz hafta öksürük yakınması olup göğüs hastalıkları polikliniğine bu şikâyet ile başvuran 90 hasta 
dahil edildi. Hastaların 64’ü (%71,1) kadın, 26’sı (%28,9) erkek idi. Hastaların yaş ortalaması 46 yıl (17-79) idi. Solunum sistemi mu-
ayenelerinde; 69 (%76,6) hastada fizik muayene bulgusu saptanmadı. En sık kronik öksürük nedeni olarak, 22 (%24,6) hastamızda 
tek başına astım saptandı. İkinci sıklıkla saptadığımız etiyolojik neden gastroözefageal reflü idi (%21,1). On üç (%14,4) hastamızda 
ise birden fazla etiyolojik neden bulundu.
Sonuç: Kronik öksürüklü hastalarda astım, reflü ve üst hava yolu öksürük sendromu en sık nedenler arasında saptanmasına rağmen, 
bazı hastalarda birden fazla etiyolojik nedenin bir arada bulunabileceği göz önünde bulundurulmalıdır.
Anahtar	kelimeler: Astım, kronik öksürük, ampirik yaklaşım, gastroözefageal reflü, üst hava yolu öksürük sendromu.
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hypothyroidism in three patients (3.3%), tuberculosis history in two 
patients (2.2%), and extrapulmonary malignancy history in two pa-
tients (2.2%) were present.

In their respiratory system examinations, physical examination 
findings were not found in 69 patients (76.6%). Eight patients (8.9%) 
had rale, six patients (6.7%) had expiratory length, five patients 
(5.6%) had rhonchus, and two patients (2.2%) had a decrease in 
respiratory sounds in one hemithorax.

As imaging method, 87 patients (96.6%) had PA chest X-ray, 11 
patients (12.2%) had thorax computed tomography (CT), and six pa-
tients (6.7%) had high resolution CT. PA chest radiological findings 
of the patients are given in Table 2. Our three patients did not have a 
radiological scanning because they mostly had upper airway symp-
toms and did not want to have a PA chest X-ray.

Complete blood count was performed in 80 patients (88.9%). The 
results of 68 of these patients were within normal limits.

Department of Otorhinolaryngology (ENT) consultations were 
asked for 35 patients. Seventy-eight patients (86.6%) were tested for 
pulmonary function. In 22 of those patients (24.4%) early reversibility 
tests were evaluated as positive, whereas 5 patients (5.6%) had pos-
itive results in late reversibility tests.

Sputum was examined in eight patients (8.9%). Acid-resistant 
bacteria (ARB) in sputum were requested from three patients (3.3%), 

sputum cytology from two patients (2.2%), aerobic culture in sputum 
from one patient (1.1%), cytology in bronchial lavage and ARB from 
one patient (1.1%), and aerobic culture in sputum, ARB and fungal 
culture from one patient (1.1%).

Invasive intervention was performed during the diagnosis process 
in our ten patients (11.1%). Gastroscopy was performed in four pa-
tients (4.5%), bronchoscopy in two patients (2.2%), bronchoscopy 
and thoracoscopic biopsy in one patient (1.1%), pleural biopsy in one 
patient (1.1%), FNAB in one patient, and bronchoscopy and FNAB in 
one patient (1.1%).

Four patients (4.4%) were admitted to the chest diseases ser-
vice for examination and treatment. Eighty-six patients (95.6%) were 
followed up in the outpatient clinic. Two (2.2%) of the hospitalized 
patients were hospitalized due to pleural effusion, 1 (1.1%) due to 
mass, and 1 (1.1%) due to diffuse interstitial lung disease.

During treatment, 29 patients (32.2%) were given inhaled steroids 
with the pre-diagnosis of asthma bronchiale, 18 patients (20%) were 
given empirical proton-pump inhibitor considering GERD, and seven 
patients’ (7.8%) drugs were replaced considering ACE-induced 
cough. More than one etiological cause for cough was found in 13 
patients (14.4%). Eight of them (8.9%) were associated with non-
asthmatic eosinophilic bronchitis (NAEB) and GERD. The etiological 
reasons we found in our patients are given in Table 3.

Finding n %

No pathology 71 79
Infiltration 4 4.5
Sequela lesions 3 3.3
Cardiomegaly 3 3.3
Pleural effusion 2 2.2
Interstitial pattern 1 1.1
Atelectasis 1 1.1
Widening of mediastinum 1 1.1
Mass 1 1.1
Not scanned 3 3.3
Total 90 100

PA: Postero-anterior.

Table	2:	PA	chest	radiological	findings

Symptom n %

Wheeze 34 37.8
Retrosternal burning 28 31.1
Regurgitation 23 25.6
Postnasal drip 21 23.3
Chest pain 16 17.8
Shortness of breath 13 14.4

Table	1:	Symptoms	accompanying	cough

Cause n %

Asthma 22 24.6
GERD 19 21.1
UACS 8 8.9
Asthma+GERD 7 7.7
ACE-inhibitors 6 6.7
Post-infection 5 5.5
NAEB/Asthma 4 4.5
Lung cancer 3 3.3
DILD 3 3.3
Bronchiectasis 2 2.2
Asthma/NAEB+GERD 2 2.2
Pneumonia+sinusitis 1 1.1
Pulmonary tuberculosis 1 1.1
Sarcoidosis 1 1.1
GERD+UACS 1 1.1
Due to radiotherapy 1 1.1
Tracheal external compression 1 1.1
Ace-inhibitors+GERD 1 1.1
Asthma+UACS 1 1.1
Idiopathic 1 1.1
Total 90 100

GERD: Gastroesophageal reflux disease, UACS: Upper airway cough 
syndrome, ACE-inhibitors: Angiotensin converting enzyme inhibitor, NAEB: 
Non-asthmatic eosinophilic bronchitis, DILD: Diffuse interstitial lung disease.

Table	3:	Causes	of	chronic	cough	in	patients
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Among the less common causes of cough that we found in our 
study, there were causes such as cough that developed after radio-
therapy, sarcoidosis, lung neoplasm, tuberculosis, bronchiectasis, 
tracheal compression, ACE-inhibitors, and GERD association. One 
patient could not be diagnosed and evaluated as idiopathic cough.

DISCUSSION
About 10–38% of the admissions to the chest diseases outpatient 
clinic are due to chronic cough.[6] The prevalence of chronic cough 
has been estimated at up to 13% of the general population and 
may be associated with significant impairment of quality of life, to-
gether with anxiety and depression.[7,8] This is especially common 
in patients who undergo numerous consultations and/or unsuc-
cessful therapeutic trials before getting the diagnosis unexplained 
chronic cough or chronic refractory cough (CRC). Therefore, there 
is increasing interest in understanding possible mechanisms for 
these clinical conditions.

The two most influential guidelines for the management of cough, 
and particularly CRC, are: 1) those developed (4) and updated (2) by 
the ACCP, and 2) those developed by the ERS (3). The definitions, 
classification, diagnosis and differential diagnosis, assessment of 
severity, and management (non-pharmacologic and pharmacologic) 
are similar in these guidelines.

Systematic evaluation of chronic cough was first introduced in 
1977 by Irwin et al.[9] with the definition of “anatomical diagnostic pro-
tocol.” This systematic evaluation includes patient history, physical 
examination, and laboratory evaluations.

A patient with chronic cough should definitely have chest radi-
ography scan. A finding in the scan can completely change the ap-
proach to the patient. The approach to be followed after this stage 
should be planned by considering the cough severity and expecta-
tions of the patient, the facilities of the clinic and the benefit-cost eval-
uations. There are two different models in approaching the patient 
with chronic cough. In general, the chance of controlling cough is 
higher in cases where the cause of chronic cough is fully revealed 
and specific treatment is given.[4,10,11] This situation constitutes the 
main basis of the ‘“cause-based treatment model.” In the cause-spe-
cific treatment model, the etiology should be revealed before the spe-
cific treatment. In addition to this, comprehensive study also includes 
revealing the potential cause by lung radiography, pulmonary func-
tion testing (PFT), reversibility test, bronchial provocation test, spu-
tum cytology, 24-h esophageal pH monitoring, lung and paranasal to-
mography, bronchoscopy and similar tests and finally confirming, or 
excluding the diagnosis by checking the specific treatment response.
[12] This approach is the most expensive but the shortest route.

Another approach in chronic cough is the “empirical treatment 
model.” Empirical treatment means starting treatment based on clin-
ical findings against one or more of the possible factors in chronic 
cough etiology even in the absence of objective laboratory data. It 
aims to reveal the causes of chronic cough according to the treat-
ment response and/or to eliminate the cough. This approach can be 
considered as an alternative to the diagnosis-based treatment model 
because it is simple, fast, and inexpensive. It especially gains im-
portance in centers with limited laboratory facilities and patients who 

do not accept further examination. In our study, empirical treatment 
model was used in the treatment approach to patients.

In the majority of cases, a number of associated conditions are 
identified,[13] most commonly UACS (formerly named postnasal 
drip), asthma bronchiale, gastroesophageal reflux, eosinophilic 
bronchitis, and intolerance to drugs such as ACE inhibitors. While 
UACS is generally in the first place in the studies, asthma took 
the first place in our study. This may be related to the fact that 
when patients with cough first present to the ENT outpatient clinic, 
patients with the diagnosis of UACS do not come to the chest dis-
eases outpatient clinic after being properly evaluated and treated 
there, and patients who are considered suffering from asthma or 
other causes are sent to our clinic or the prevalence of asthma is 
high in our region. However, there have been no recent studies 
showing a higher prevalence of asthma in our region (Thrace) than 
the other regions of our country.

In our 22 patients (24.6%), the sole cause of cough was found as 
asthma bronchiale. In four patients (4.5%), whose pulmonary func-
tion tests were normal and who reaped the benefit of inhaled steroids 
treatment, no definite distinction could be made between NAEB and 
asthma. NAEB was first described in 1989 by Gibson et al.[14] The 
diagnosis is established when the eosinophil rate in induced spu-
tum is more than 3% and PFT values are normal. All patients were 
diagnosed with asthma by pulmonary function test (early reversibil-
ity-late reversibility) and the primary complaint of all patients was 
cough. BPT was not performed in any of our patients. The diagnosis 
of NAEB was not proven by induced sputum examination in any of 
our patients, and it remained a preliminary diagnosis.

The second most common etiological cause we faced was 
GERD. In 19 patients (21.1%), it was found as the sole cause of 
chronic cough. Most of the patients were diagnosed with empirical 
treatment approach. The detection of GERD-related findings in laryn-
goscopic evaluation of the patients was one of the factors that made 
the empirical treatment decision easier. In four patients (4.5%), peptic 
ulcer was considered in the gastroenterology clinic and gastroscopy 
was performed, and GERD-related findings were found in 3 (3.3%) 
of them. In the treatment of GERD, lansoprol 30 mg/pantoprazole 
40 mg was given our patients twice a day, and treatment-resistant 
GERD was not found.

A striking point in many studies in the literature is that the chronic 
cough symptom is 2–3 times higher in women (especially the middle 
age group). In the study of Kaynar et al.[15] between 2000 and 2002 
in Erzurum in our country, 33 (73.3%) of 45 patients were female. In 
our study, similarly, 71.1% of our patients were female. This is usually 
explained by the increased sensitivity of the cough reflex in women.

Although some of the patients report that persistent coughs start 
after an infection, there is no information specifically linking previ-
ous viral infections to ongoing persistent cough. Viral infections are 
known to increase cough reflex sensitivity.[16] In our study, 28 patients 
(31.1%) described flu infection before cough.

It is also known that sleep suppresses the cough reflex. In pa-
tients describing lung disease and cough at night, spontaneous 
cough almost completely disappears in the deep sleep parts of 
sleeping.[17] Cough decreasing at night may be associated with 
GER due to the closure of the lower esophageal sphincter. While 
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39 of our patients (43.3%) did not describe a time relationship, 35 
patients (38.9%) stated that cough was more at night and 16 pa-
tients (17.8%) during daytime.

Cough that occurs in patients using ACE-inhibitors was first re-
ported with captopril in 1985.[18] This is its pharmacological effect, 
and its incidence can reach up to 16%. The dose is not associated, 
and the time of occurrence may be some hours or more than a year 
after the initiation of treatment.[19] The cough is predominantly seen 
in females and non-smokers.[20] ACE-inhibitors are associated with 
increased sensitivity of the cough reflex, so it may worsen the cough 
due to other causes.[21] The average time for stopping cough is 26 
days, but it may last up to 40 weeks in some patients.[22] In our study, 
11 patients (12.2%) were taking ACE-inhibitors. ACE-inhibitors were 
replaced in all of these patients. Response assessment was per-
formed after 1 month for cough due to ACE-inhibitor use. While ACE-
inhibitors use was found to be the sole cause of chronic cough in only 
six patients (6.7%), the association of ACE-inhibitors and GERD was 
evaluated as the cause of chronic cough in one patient (1.1%).

Up to 20% of patients with cough cannot be diagnosed after ex-
tensive research and treatment trials.[23] Another remarkable issue in 
patients with chronic cough is that there may be more than one etio-
logical cause. The number of these reasons can even be up to 4. In 
some studies, the rate of more than one cause may be clearer than a 
single cause.[24] Therefore, all systems should be reviewed in patients 
with chronic cough, not based on a single cause. In our study, more 
than one etiological cause was found in 13 patients (14.4%).

The disadvantage of empirical treatment is that the etiology of 
cough has not been established, even if the treatment is successful. 
This is especially true when effective treatment is initiated for two or 
more causes. Another disadvantage is the possibility of focusing on 
common causes and overlooking rare causes. Therefore, the empiri-
cal treatment process should be limited to a certain stage. Treatment 
trials of 1–2 weeks in UACS, asthma bronchiale, and NAEB are usu-
ally sufficient to give an idea of treatment response. For GERD- and 
ACE-inhibitor-induced cough, at least 4 weeks may be required.[25–27] 
If the cough improves, the current treatment is continued. If there is 
no adequate response to the initial treatment, specific treatment for 
other causes should be initiated.

Our study was conducted before the COVID-19 pandemic. Along 
with the pandemic period, post-viral infections have become an im-
portant cause for chronic cough. Long COVID is a multisystemic con-
dition comprising often severe symptoms that follow a severe acute 
respiratory syndrome coronavirus 2 infection. Shortness of breath 
and cough, which persisted for at least 7 months in 40% and 20% of 
patients with long COVID, respectively, are the most common respi-
ratory symptoms.[28]

CONCLUSION
The most important step in treating chronic cough that negatively af-
fects the quality of life of the person is to be able to establish a correct 
diagnosis. In our study, a diagnosis and treatment algorithm starting 
from cheap and non-invasive methods was applied to the patients 
who presented to our clinic. It should be taken into account that more 
than one etiological cause may coexist in patients with treatment-
resistant chronic cough.
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