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ABSTRACT

Dry cough is a common health problem and upper airway cough syndrome, asthma and gastroesophageal reflux disease are
the most common causes of dry cough in adults. Diagnostic approach and algorithms are defined according to the American
Academy of Chest Diseases cough guideline updated in 2006. The initial evaluation should start with history taking,
physical examination, radiologic and spirometric assessment. Antihistaminic and decongestant agent combinations, inhaled
corticosteroid and bronchodilator combinations, leukotriene receptor antagonists, and when necessary oral steroids are used
in the treatment depending on the etiology. Treatments based on etiology and if needed evaluation with further tests are

essential.
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INTRODUCTION

Although cough is a natural defense mechanism that
protects the respiratory tract, it is also a symptom of all
respiratory system diseases and some non-respiratory system
pathologies.'? Its incidence in the adult age group is between
3-12%. A simple and anatomical cough algorithm was first
introduced by Richard Irwin in 1977.* The American College
of Chest Physicians (ACCP) modified these guidelines in
2006." This protocol defines the cause of cough based on
the structures within the anatomical distribution of the
vagal afferent nerves.>® Coughing is a forced expiratory
maneuver against the glottis which is closed after a deep
and rapid inspiration. Meanwhile, the contraction of the
expiratory muscles of the chest and abdomen generates
a high intrathoracic pressure, the sudden opening of the
glottis forcefully expel air from the mouth, and while
passing through the vocal cords air produce coughing sound.
Afferent stimuli created via receptors in the diaphragm,
pleura, bronchi, trachea, larynx, pharynx, nasopharynx,
nasal mucosa and external auditory canal travel through N.
vagus, N. trigeminalis, N. Phrenicus, N. glossopharyngeus
to the voluntary cough center in the cortex and the reflex
cough center in the brain stem. Efferent stimulus formed by
the N. vagus, N. phrenicus and spinal motor nerves creates
cough response via contraction of the diaphragm and other
respiratory muscles.”

A dry cough is defined as a cough that does not bring up
any phlegm or mucus. Dry cough is often due to an underlying
disease or a defense mechanism of the respiratory system
against irritation, and it can last from a few days to a few weeks.
It is classified according to the duration of the cough; acute
cough <3 weeks (most common), subacute cough 3-8 weeks,
chronic cough >8 weeks.”

Symptoms commonly associated with dry cough are
tickling sensation in the airways, wheezing, dyspnea, pressure
sensation in the chest, inability to sleep especially at night due to
coughing, deterioration of sleep quality and a cough that sounds
unproductive.® Other findings accompanying dry cough include
flu-like symptoms (fatigue, fever, sore throat, headache, etc.),
runny or stufty nose, sore throat, vomiting, swollen neck lymph
nodes, joint pain, loss of appetite, and diarrhea.’

Table 1. Causes of dry cough

o Cough associated with upper respiratory tract

» Gastroesophageal reflux (GER)

o Cough variant asthma (CVA)

o Cough due to angiotensin converting enzyme inhibitors (ACEIs)
« Nonasthmatic eosinophilic bronchitis (NAEB)

o Chronic idiopathic cough (cough hypersensitivity syndrome)
o Cough due to obstructive sleep apnea syndrome (OSAS)

« Exposure to acute irritants

o Occupational asthma

o Chronic psychogenic cough

« Chronic lung diseases

COUGH ASSOCIATED WITH UPPER
RESPIRATORY TRACT

Cough due to upper respiratory tract pathologies should
also be considered Dry cough that develops due to upper
respiratory tract related pathologies is called "upper airway
cough syndrome". Upper airway cough syndrome is associated
with many upper respiratory tract pathologies with allergic,
infectious, vasomotor etiology and irritating particles. The most
common cause of cough is respiratory tract infections caused
by viruses. In recent years, the relationship between chronic
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tonsillar enlargement, external auditory canal pathologies,
obstructive sleep apnea syndrome (OSAS) and cough has also
been described.'®!

in patients with normal chest X-ray, non-smoker, using
agents other than angiotensin converting enzyme inhibitor
(ACEI) and with symptoms such as throat clearing due to
nasal discharge.”

However, postnasal discharge is not the only
pathophysiological mechanism in dry cough seen after
upper respiratory tract infection and it may not always be
detected on physical examination. In their study Macedo
et al." reported that postnasal discharge may not be the only
cause of dry cough Cough receptors located in the upper
airways have been shown to be more sensitive in cough
associated with the upper airways."* Diagnosis is made by
symptoms, physical examination, radiological findings, and
response to specific treatment. Empirical use of antihistamines
alone or in combination with decongestants due to their
anticholinergic effects is the first treatment choice.>**

Sinus radiography should be performed in cases that
do not respond to empirical treatment. Bacterial sinusitis,
perennial nonallergic rhinitis and allergic rhinitis may be the
underlying causel."

Cough associated with an upper airway infection usually
resolves within three weeks. Although to a small extent,
Bordetella pertussis might be cause persistent cough. If
secretion has subsequently started in the upper airways, the
diagnosis is mainly based on culture and Polymerase Chain
Reaction (PCR) in the samples taken from upper ways.
Azithromycin is used for treatment.'

GASTROESOPHAGEAL REFLUX (GER)

Normally, GER is functionally occurring 10-15 times a day
during meals, after meals, and during the REM sleep phase.
Microaspirations can cause coughing by producing irritation
in the hypopharynx and supraglottic larynx or by stimulating
the esophago-bronchial reflex at the lower esophageal level
and creating chronic inflammation."” Three mechanisms have
been identified in the onset of GER; persistent low sphincter
pressure, temporary relaxation of the esophageal sphincter,
and increased intra-abdominal pressure.

In addition to dry cough, if chest X-ray is normal,
GER should be considered in the first-place patients with
gastrointestinal system (GIS) complaints and heartburn."”

GERD can be diagnosed using empirical treatment
without any medical examination. Antacid therapy should be
applied to patients with a typical history, even if they do not
describe any GI symptoms. Endoscopy, barium esophageal
radiography, = esophageal = impedance  measurement,
esophageal manometry, ambulatory intraesophageal pH
monitoring can be performed to confirm the diagnosis.
The most sensitive and specific test for GERD diagnosis
is 24-hour esophageal pH monitoring, however, usually
anamnesis would be enough. For patients who do not show
any improvement with treatment 24-hour esophageal pH
monitoring is indicated. Treating reflux with acid-blocking
drugs (proton pump inhibitors), sleeping on a high pillow,
diet and lifestyle changes may help to ease the symptoms.>* If
the symptoms persist despite full compliance with antireflux
treatment and lifestyle changes, and for those whose cough
does not regress after three months of treatment, antireflux
surgery can be considered.’

Laryngopharyngeal reflux is the retrograde flow of
a small amount of gastric content into the larynx and
intermittently during the day. Unlike GER, it does not
cause symptoms in the esophagus, gastrointestinal and
respiratory systems. Dry cough is detected in 97% of
those with laryngopharyngeal reflux and the diagnosis
of laryngopharyngeal reflux is performed using video-
laryngoscope.'®

COUGH VARIANT ASTHMA (CVA)

Cough may be the only symptom in 7-11% of asthma
patients, and they might not have a history of wheezing,
dyspnea, or asthma; this condition is called cough variant
asthma. Salem and Aviado, in 1964, reported for the first
time a cough due to airway obstruction and stimulated
cough receptors by local bronchoconstriction.'” Cough can
occur without bronchospasm, in fact, cough can be the
only symptom in 28% of asthmatic patients.?” In patients
with suspected asthma based on anamnesis, the diagnosis
is confirmed by pulmonary function tests, reversibility
test, daily PEF measurement, or bronchial provocation
test if necessary. If bronchial provocation test cannot be
performed, CVA can be diagnosed based on the response
to treatment and empirical treatment should be initiated.
Even if a treatment response is achieved, one should keep
in mind that chronic cough causes such as nonasthmatic
eosinophilic bronchitis and irritant exposure cannot be
ruled out. Inhaled corticosteroids and bronchodilators
are recommended for the chronic cough seen in CVA and
complete recovery may require 6-8 weeks of treatment.
If there is airway inflammation and increased eosinophil
count, anti-inflammatory therapy can be started for the
cough resistant to inhaled corticosteroids and in case
of more resistant cough short-term (1-2 weeks) systemic
corticosteroid can be given.

COUGH DUE TO ANGIOTENSIN
CONVERTING ENZYME INHIBITORS

(ACEIS)

Cough due to ACEIS first described in 1985, the
underlaying mechanism is not fully known.”" It has been
reported that mediators such as bradykinin and substance
p activate ACEIs. Treatment may be insufficient when dry
cough occurs due to increased estrogen levels in pregnant
women, decreased immunity and the inability to use most
of the drugs. Cough emerges in 5-35% of patients treated
with ACEIs.?® This side effect is more common in non-
smokers, women, black people, and Asians.?> The best
treatment option is discontinuation of the drug unless
it is not contraindicated. Patients can switch to another
treatment group and if the cough resolves ACEIs can be
restarted.>** Although, the cough disappears 1-4 weeks
after the discontinuation of the drug, this process can take
up to three months. Sodium cromoglycate, theophylline,
indomethacin, amilodipine, nifedipine, ferrous sulfate can
be used to suppress cough in patients for whom ACEIs
cannot be discontinued.

Cough due to COVID-19 is like the symptoms of upper
respiratory tract cough syndrome. Its treatment is the same as
for upper respiratory tract cough syndrome.*
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NONASTHMATIC EOSINOPHILIC
BRONCHITIS (NAEB)

Non-asthmatic eosinophilic bronchitis (NAEB) is an
important cause of chronic cough and characterized by
eosinophilic infiltration of the airways.?® Although it is known
that occupational exposure and allergen exposure play a role
in the etiology of the disease, it is not fully understood yet.
Methacholine response and variable airway obstruction are not
present in these patients.

It was first described as one of the causes of chronic
cough in 1989 by Gibson et al” Cough may be dry or
not, the absence of bronchial obstruction should be
demonstrated by pulmonary function tests, reversibility test,
if necessary bronchial provocation test. Diagnosis is based
on demonstration of >3% eosinophilia in sputum, induced
sputum, and sometimes bronchial lavage or bronchoscopic
biopsy in patients who did not smoke, has no symptoms
and functional impairment due to airway obstruction and
airway hypersensitivity. These tests may not be performed
in cases with a dry cough. The best treatment strategy is
to avoid exposure. Initial treatment is low-dose inhaled
corticosteroids, in advanced cases, high-dose inhaled
corticosteroids or oral corticosteroids should be considered.
Cessation of smoking is important for symptom relief.
However, the differential diagnosis of NAEB and cough
variant asthma (CVA) may be difficult in patients who have
treated response.

CHRONIC IDIOPATHIC COUGH (COUGH
HYPERSENSITIVITY SYNDROME)

The diagnosis of idiopathic cough is based on exclusion
of others. The diagnosis of idiopathic cough should not
be made before all diagnostic procedures are completed,
specific and empirical treatments have been tried, and
rare causes have been excluded. It is also known as
sensory neuropathic cough, laryngeal sensory neuropathy,
sensory hyperreactivity, and cough associated with vagal
neuropathy.® Hyperalgesia is present in idiopathic coughs
as in other neuropathic diseases. The concentration of
neuropeptides is increased at the nerve endings that act as
cough receptors in the airways. Magnetic resonance imaging
(MRI) shows increased activation in cortical and subcortical
centers associated with cough.?” In a study in experimental
animals, qualitative changes with increased expression of
tachykinin in airway sensory neurons and nonnociceptive
neurons were observed in animals inoculated with Sendai
virus. This type of phenotype changes may cause increased
cough reflex sensitivity and cough even after viral upper
respiratory tract infection.”® Another study in patients
with idiopathic cough reported an increase in lymphocytes
in the bronchial epithelium and bronchoalveolar lavage
fluid (BAL).* The effect of sex hormones was emphasized
as the reason why idiopathic cough is common in women.
Generally, upper respiratory tract infections is common in
menopausal women. Usually, there is a feeling of irritation
and itching in the throat before coughing starts. Bad smells,
food, talking, exercise, cold weather are the most common
triggers. Non-respiratory complaints such as urinary
incontinence, chest and back pain, deterioration in social
relations, anxiety and depression are also prominent.® In a
study by Ebihara et al.*” danazol helped regression of cough
in female animals with ACEI-induced cough.

COUGH DUE TO OBSTRUCTIVE SLEEP APNEA
SYNDROME (OSAS)

OSAS should also be considered in unexplained coughs.
The treatment response rate is 93% to Continuous Positive
Airway Pressure (CPAP) treatment together with other
treatment combinations."

EXPOSURE TO ACUTE IRRITANTS

Irritants with high solubility, such as ammonia, cause
mild symptoms in the upper airways, as patients will be
irritated due to their foul smell. On the other hand, irritants
with low solubility, such as ozone, are inhaled for a longer
period of time, and they can cause serious airway damage
and dry cough or irritant cough. Immunological, irritant,
corrosive agents in the workplace can also cause dry cough .7

OCCUPATIONAL ASTHMA

Occupational asthma is a type of asthma caused by
exposure to inhaled irritants in the workplace. Asthma
symptoms such as dyspnea, cough, wheezing, and tickling
usually regress or even improve after being away from the
workplace. Usually, dry cough is the main symptom in
occupational asthma patients.*®

CHRONIC PSYCHOGENIC COUGH

It is common in childhood, and it may be habitual or part
of a tic disorder. It may occur spontaneously or voluntarily.
Cough usually disappears during an enjoyable activity or
night and day sleep. A diagnosis of psychogenic cough should
not be made without excluding all other causes.”

CHRONIC LUNG DISEASES

Dry cough can be seen in chronic bronchitis, tuberculosis,
bronchiolitis, interstitial lung diseases, and lung cancer.
Other rare causes are heart failure, external auditory
canal diseases, diaphragm irritation, peritoneal dialysis,
laryngeal sensory neuropathy, arteriovenous malformations,
retrotracheal masses, premature ventricular beats.

STUDIES FOR INVESTIGATING THE
ETIOLOGY OF DRY COUGH

Chest and sinus radiographs, pulmonary function
tests (reversibility and bronchoprovocation tests with
methacholine), allergy tests, tests for gastroesophageal reflux,
microbiological or cytological sputum examinations."”

TREATMENT OF DRY COUGH

Treatment Strategies in Dry Cough

If possible, the first step is cessation of smoking.' Studies
have shown that active or passive smoking increases incidence
of dry cough.®® Occupation and hobby inquiries should be
made.">* Symptoms and signs of specific diseases should be
evaluated in patient history and physical examination and a
Chest X-ray should be performed. In cases where treatment
was started and cough persists despite this treatment, stopping
the treatment and monitoring the cough response may give
clues for the etiology.? Generally, the chance of treatment of the
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cough is better when the cause of the cough is determined, and
specific treatment is given. This is the basis of the cause-based
treatment model."*3?

Sometimes it is an option to wait for the dry cough to resolve
on its own in 1-2 days. Criteria for applying to a physician in
dry cough are fever, hemoptysis, dyspnea, severe chest pain,
wheezing, being in the same environment with a patient with
COVID, whooping cough or tuberculosis, facial swelling or
rash, confusion, sleep problems, neck lymphadenopathy.

Ambulatory treatment of dry cough may include taking
plenty of fluids, honey, salt mouthwash, clearing the throat with
water when the cough urges, not using the voice excessively,
avoiding triggers such as extreme cold and dry air, using an air
humidifier, cold steam, or an air cleaner.

Treatment of dry cough has two types: Specific and
nonspecific.

Nonspecific Treatment

It is the symptom remover treatment. It is not oriented to
the cause or mechanism of coughing. It is preferred for cases
when cause could not be detected or specific treatment could
not be conducted. Irwin is applied so as to keep couging under
control and relax patient. Since it depends on no reason, success
ratio of nonspecific treatment is limited. Primary medicine
used in nonspesific treatment is codein, dextromethorphan,
dextropheniramine and pseudoephedrine.

Specific Treatment

It is oriented to the cause coughing. Success ratio is 84-98%.

In asthma-related dry cough, a combination of inhaled
corticosteroid and long-acting b2 agonist is given. The cough
seen in coughing asthma and eosinophilic bronchitis also has
a high response to inhaled steroids. Cough resolves within 1
week after starting inhaler therapy. The definite benefit will
be in 4-8 weeks. Leukotriene receptor antagonists alone or in
combination with antihistamines are another option used in
asthma patients with asthma and cough.**

Intranasal corticosteroid new generation antihistamine
decongestant or decongestant alone are useful in allergic
rhinitis, which is one of the subgroups of postnasal
drip syndrome treatment. In vasomotor rhinitis, the
anticholinergic agent ipratropium bromide responds better.
In sinusitis, the appropriate combination of antibiotics,
antihistamines and decongestants is used.***

Treatment of GER consists of lifestyle changes, drug
therapy and surgical treatment. Quitting smoking in coughs
occurring in GER, keeping the head elevated while lying
down, losing weight, diet rich in protein and low in fat,
avoiding foods and beverages (alcohol, coffee, cola, onion,
chocolate) that cause relaxation of the lower esophageal
sphincter have been beneficial in most people.**

Proton pump inhibitors are the most effective drugs used
in coughs in GER. High doses (eg lansoprazole 30-60 mg/
day) are used for 3 months. Other drugs used; prokinetic
agents (cisapride, metoclopramide, etc.), H2 receptor blockers
(famotidine, ranitidine, etc.).3*3*

In the treatment of ACE inhibitor-induced cough,
discontinuation of the ACE inhibitor is the most successful
treatment. The cough resolves approximately 3-4 weeks after
the drug is discontinued.*

Postinfectious cough goes away on its own. In cases
that do not pass, short-term oral or inhaled steroids or
ipratropium bromide are used. Macrolides are effective in

pertussis. The common cold responds well to first-generation
antihistamine-decongestant therapy.*

When other causes of dry cough (eg bronchial carcinoma,
bronchiectasis, sarcoidosis, etc.) are treated, the cough improves.*

Inhaled anesthetic agents, gabapentin and codeine
administration are recommended for the symptomatic
treatment of cough in end-stage patients with malignancy
and in all treatment-resistant cases.”’ In general, common
causes with simple treatment schemes should be given
priority, etiologies requiring long term treatment should later
be considered."

Causes of Dry Cough Requiring Urgent Treatment

Dyspnea, saturation decrease, tachycardia, tachypnea,
pain or painful cough while breathing, high fever, rib
fracture, rectus abdominis rupture, pneumoperitenum,
pneumomediastinum, frequent urination may require urgent
treatment. Urgent treatment should be performed after the
etiology has been determined."

In patients whose cough cannot be controlled despite
advanced treatment, such as idiopathic cough or cough
hypersensitivity syndrome, chough should be treated
as a disease rather than a symptom, and suppressive
therapies may be considered. This kind of treatment
includes peripherally acting suppressive drugs (moguistein,
levodropropizin), centrally acting suppressive drugs
(codeine, dextromethorphan), neuromuscular blocking
drugs (succinylcholine), drugs acting on mucociliary factors
(hypertonic saline, erdosteine, carbocysteine, acetylcysteine,
glycerol, bromhexidine, guafenesin, ipratropium bromide) .”

Complications of dry cough may occur if left untreated
or in persistent cases. These complications can be sorted
according to the systems as follows .”

Table 2 . Complications of cough

Subcutaneous emphysema
Asthma attack

Intercostal hernia
Pneumothorax
Pulmonary interstitial emphysema
Tracheobronchial trauma
Pneumomediastinum
Pneumoperiteneum
Pneumoretroperitoneum
Pneumocystis intestinalis
Laryngeal trauma.

Rib fracture
Rupture of rectus abdominis

Arterial hypotension

Unconsciousness

Bradyarrhythmia, tachyarrhythmia

Rupture of subconjunctival, nasal or anal veins
Displacement of intravascular catheters

Respiratory
complications

Musculoskeletal
complications

Cardiovascular
complications

Syncope

Seizure

Headache

Cerebral air embolism

Cerebrospinal fluid rhinorrhea
Disruption of ventricular shunt

Stroke due to vertebral artery dissection
Acute cervical radiculopathy

GER

Inguinal hernia

Spleen rupture

Hydrothorax in peritoneal dialysis
Gastrostomy problems

Urinary incontinence
Cystocele

Impaired quality of life
Sleep disturbance
Fatigue

Weakness

Vomiting

Voice change
Petechiae and purpura

Neurological
complications

Gastrointestinal
complications

Genitourinary
complications

Other complications
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CONCLUSION

Dry cough is an important health problem, and it is essential
to clarify the etiology. In cases where the cause of the cough is
known exactly and specific treatment is given, the chance of
controlling the cough is high. However, cough treatment is based
on the cause and in the form of an empirical treatment approach
in practice. In patients whose cough doesn’t resolve despite
empirical treatment, the causes of cough should be investigated,
and the treatments should be regulated.
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