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Cough is the most common respiratory symptom that can have various causes. It is a major clinical problem that can
reduce a patient’s quality of life. Thus, clinical guidelines for the treatment of cough were established in 2014 by the
cough guideline committee under the Korean Academy of Tuberculosis and Respiratory Diseases. From October
2018 to July 2020, cough guidelines were revised by members of the committee based on the first guidelines. The
purpose of these guidelines is to help clinicians efficiently diagnose and treat patients with cough. This article highlights
the recommendations and summary of the revised Korean cough guidelines. It includes a revised algorithm for the
evaluation of acute, subacute, and chronic cough. For a chronic cough, upper airway cough syndrome (UACS), cough
variant asthma (CVA), and gastroesophageal reflux disease (GERD) should be considered in differential diagnoses.
If UACS is suspected, first-generation antihistamines and nasal decongestants can be used empirically. In cases with
CVA, inhaled corticosteroids are recommended to improve cough. In patients with suspected chronic cough due to
symptomatic GERD, proton pump inhibitors are recommended. Chronic bronchitis, bronchiectasis, bronchiolitis, lung
cancer, aspiration, intake of angiotensin-converting enzyme inhibitor, intake of dipeptidyl peptidase-4 inhibitor, habitual
cough, psychogenic cough, interstitial lung disease, environmental and occupational factors, tuberculosis, obstructive
sleep apnea, peritoneal dialysis, and unexplained cough can also be considered as causes of a chronic cough. Chronic
cough due to laryngeal dysfunction syndrome has been newly added to the guidelines.
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Introduction

Cough is the most common respiratory symptom that can
have various causes'. It is a major clinical problem that can
reduce a patient’s quality of life”. Thus, clinical guidelines for
the treatment of cough were established in 2014 by the cough
guideline committee under the Korean Academy of Tubercu-
losis and Respiratory Diseases. The first guidelines for cough
proposed recommendations for objective and standardized
diagnostic and treatment practices. It was based on a system-
atic literature review of domestic and international clinical
studies on cough, with high degrees of evidence and strength
of recommendation.

From October 2018 to July 2020, the cough guidelines were
revised by members of the cough guideline committee. The
purpose of these guidelines is to help clinicians efficiently
diagnose and treat patients with a cough. The revised guide-
lines include epidemiological data on chronic cough in Korea
provided by the cough guideline committee, the Cough As-
sessment Test (COAT) as a noble assessment tool for cough,
contents of the revised American College of Chest Physicians
and European Respiratory Society guidelines, and results of
Korean studies based on the first cough guidelines. Contents
of these guidelines are confined to only adult patients. The
2020 revision of the Korean cough guidelines was written in
the Korean language and published in December 2020. In this
article, we present a summary of the revised Korean cough
guidelines, 2020 with recommendations.

1. Definition, mechanism, and epidemiology of cough
1) Summary
~ Cough is a normal defense mechanism’. However, severe

and/or prolonged cough is the most common symptom that
results in visits to hospitals’.

Table 1. List of alarm signs

2. Classification of cough

1) Summary

- Cough can be classified as acute (<3 weeks), subacute (3
to 8 weeks), and chronic (>8 weeks) according to its duration”.

- Classification of cough according to the duration can help
diagnose the cause of cough’.

3. Tools for assessment of cough

1) Recommendation

- COAT’ is recommended to assess various effects of cough
in a standardized manner (evidence, moderate; recommen-
dation, strong).

2) Summary

- Tools to measure the severity of cough include the cough
visual analogue scale’, the Leicester Cough Questionnaire”,
Cough Symptom Score®, and COAT.

4. Acute and subacute cough

1) Recommendation

- If a patient with an acute cough has any warning signs
(Table 1), chest X-rays are necessary regardless of the duration
of cough.

- Empirical antibiotic therapy for cough due to an acute
bronchitis can be considered only in patients with purulent
sputum (evidence, low; recommendation, strong).

- In patients with acute and subacute cough, beta-2 agonists
should not be used to improve cough symptoms (evidence,
low; recommendation, strong)”.

2) Summary

- Acute cough is defined as a cough lasting no more than
3 weeks. Upper respiratory infections and acute bronchitis
caused by respiratory viruses are the most common causes'’

Accompanying symptoms Hemoptysis

Hoarseness
Vomiting

Physical examination

Prominent dyspnea, especially at rest or at night

Trouble swallowing when eating or drinking
Systemic symptoms (fever, weight loss, peripheral edema with weight gain)

Abnormal respiratory examinations (crackle/wheezing/stridor)

Past history Deterioration of an underlying lung or cardiac disease
Recurrent pneumonia
Adults aged 55-80 years who have a 30 pack-year smoking history
Change of pattern Smoker >45 years of age with a newly developed cough, change in cough, or coexisting voice disturbance
Duration Cough lasting >2 weeks (always consider the presence of tuberculosis in endemic areas or high-risk
populations even if chest radiographs are normal)
264 Tuberc Respir Dis 2021;84:263-273 www.e-trd.org
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(Figure 1).

- In patients with acute cough without any warning signs
(Table 1), symptomatic therapy is first administered before
any investigations.

- Subacute cough is defined as a cough lasting 3 weeks to 8
weeks. History taking, physical examination, and chest radiog-
raphy are recommended (Figure 2).

- Post-infectious cough is the most common cause of
subacute cough. It is often associated with viral infections.
Symptomatic treatment without antibiotics can improve the
cough''.

— Antibiotics therapy can be effective in treating subacute
cough due to bacterial infections.

— Normal/improving path

Acute cough

History taking and
physical examination

----» Abnormal/non-improving path

- _Y?S ................. >| Chest X.ray I_A_t{r]or_rp.a! ..................................
Normal
No Treat causative or underlying
y disease further evaluation
Hemoptysis, localized wheezing/
stridor hoarseness, systemic symptoms
\ 4 No c C
. : hest CT+ :
Supportive care I FEEHY I
pp No improvement bronchoscopy : brorma
Improvement y
| PFT with BDR+provocation test {-----------nmooat [ eeeeeonnon
Abnormal
Figure 1. Algorithm for the evaluation of
an acute cough. BDR: bronchodilator re-
N Maintain supportive care sponse; CT: computed tomography; PFT:

and follow-up

Subacute cough

History taking and physical examination
Chest X-ray+PNS X-ray

Normal

URI symptoms
before or with cough

pulmonary function test.

— Normal/improving path
----»> Abnormal/non-improving path

Yes

Evaluation according to
chronic cough algorithm

and follow-up

__________ Hemoptysis, localized wheezing/ Yes
stridor hoarseness, systemic symptoms :
No
; Abnormal
ChestCTx |
bronchoscopy
Normal
Y
PFT with BDR+provocation test |---------veammmmiaaeas [ e
Abnormal
Normal

Figure 2. Algorithm for the evaluation of subacute cough. BDR: bronchodilator response; CT: computed tomography; PFT: pulmonary func-

tion test; PNS: paranasal sinus; URL upper respiratory infection.
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5. Chronic cough

1) Summary

— Chronic cough is defined as a cough lasting for more than
8 weeks.

- History taking, including details of smoking habits, accom-
panying symptoms, and medication, is helpful for differential
diagnosis. Clinicians should take it first and enough (Figure 3).

— Tests for upper airway cough syndrome (UACS), cough
variant asthma (CVA), and gastroesophageal reflux disease
(GERD).

— Chest radiography should be performed first'*"". Other
tests can be performed in a step-wise manner based on symp-
toms of the patient and facilities of the hospital.

6. Upper airway cough syndrome

1) Recommendation
- In UACS, intranasal steroids can be used to improve

cough (evidence, very low; recommendation, weak).

- In UACS, oral antihistamines are recommended to im-
prove cough (evidence, very low; recommendation, strong).

- In UACS, only using nasal decongestant is not recom-
mended to improve cough (evidence, expert opinion; recom-
mendation, strong).

- In UACS, intranasal antihistamine is not considered effec-
tive in improving cough (evidence, very low; recommenda-
tion, weak).

- In UACS, antibiotics are not recommended to improve
cough (evidence, expert opinion; recommendation, strong).

2) Summary

- UACS is a syndrome in which various upper airway dis-
eases can cause a cough'®"".

- It is diagnosed based on symptoms, physical examina-
tion, radiologic findings, and response to an empirical treat-
ment'*",

- If UACS is diagnosed, adequate treatment should be initi-

Chronic cough

* Important reminders

+ There is no first priority for empirical treatment, and the treatment of choice is based on
the physidian’s decision

- “UACS->CVA->GERD", this is an example and the order may change depending on
physician’s decision

- If clinically suspected, empirical treatment can be started without testing for each disease.

- Routinely follow patients 4 to 6 weeks after initial visit

- Due to the possibility of multiple causes, maintain all partially effective treatment

History taking and physical examination | Abnormal
Chest X-ray+PNS X-ray

_____ [ Treat underlying disease [
further evaluation :

Normal No improvement
oS el
Evaluation and empirical
therapy of chronic cough
No
4 v ]
- +PFT
+
Smoking f /-{\lllgzgR; |tr;|;|ts Normal +Provocation test Normal +Endoscopy
ACEI +PNS CT >  +BDRtest >  +24 hrpH
NO . .
DPP4| +Serum IgE +Induced sputum monitoring
Yes | +FeNO
Abnormal or : No Abnormal or No Abnormal or
v No clinical diagnosis : improvement : clinical diagnosis : improvement : clinical diagnosis

Discontinue for | Improvement :
at least 4 weeks :

Treat UACS |-+~

Improvement
Deterioration

Deterioration
orrelapse or relapse Treat underlying disease
Follow up EEEEEEEEEEE D R pee.. F 0”0%\, Sp

— Normal/improving path
----» Abnormal/non-improving path

Neuromodulator
Non-pharmacotherapy

Symptomatic treatment

— *Bi-directional path

Treat CVAOrEB |-----* Treat GERD
Improvement Improvement Improvement

\ 4 .

No improvementE

v
. Chest CT
Unexplained +Bronchoscopy
chronic cough Normal or +Echocardiograph Abnormal
unknown 9 v

Figure 3. Algorithm for the evaluation of chronic cough. ACEI: angiotensin-converting enzyme inhibitor; BDR: bronchodilator response; CT:
computed tomography; CVA: cough variant asthma; DPP4I: dipeptidylpeptidase-4 inhibitor; EB: eosinophilic bronchitis; FeNO: fractional
exhaled nitric oxide; GERD: gastroesophageal reflux disease; PFT: pulmonary function test; PND: postnasal drip; PNS: paranasal sinus; UACS:

upper airway cough syndrome.
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ated.
- If UACS is suspected, first-generation antihistamine and
nasal decongestants can be used empirically.

7. Cough variant asthma

1) Recommendation

- In patients with CVA, non-invasive measurement of air-
way inflammation such as sputum eosinophil counts and
fractional exhaled nitric oxide should be considered (evidence,
moderate; recommendation, weak)™.

- In CVA, inhaled corticosteroids (ICS) are recommended
to improve cough. If the cough is not well controlled with ICS,
the dose of ICS may be increased and/or a leukotriene recep-
tor antagonist (LTRA) or a long-acting bronchodilator may be
added (evidence, moderate; recommendation, strong).

2) Summary

- CVA is defined as a sole symptom of cough, bronchial hy-
perresponsiveness, and improvement of cough after ICS treat-
ment”.

- The key medication for CVA is ICS, which is the same as
that for asthma™.

8. Eosinophilic bronchitis (EB)

1) Recommendation

- In EB, ICS is recommended to improve cough (evidence,
expert opinion; recommendation, strong).

- In EB, LTRA is not recommended to improve cough (evi-
dence, expert opinion; recommendation, strong).

2) Summary

- EB is defined as symptoms limited to cough without bron-
chial hyperresponsiveness or eosinophilic inflammation in
the airway™*.

- The key medication for EB is ICS.

9. Gastroesophageal reflex disease

1) Recommendation

- In patients with suspected chronic cough due to symp-
tomatic gastroesophageal reflux, proton pump inhibitors are
recommended to improve the cough (evidence, low; recom-
mendation, weak).

2) Summary

- In patients with suspected chronic cough due to a reflux-
cough syndrome, we recommend the following treatment: (1)
diet modification to promote weight loss in patients who are
overweight or obese; (2) head of bed elevation™ and avoiding
meals within 3 hours of bedtime™.

- In patients who report heartburn and regurgitation, pro-

www.e-trd.org https://doi.org/10.4046/trd.2021.0038

ton pump inhibitors (PPIs), H2-receptor antagonists, alginate,
and antacid therapy are sufficient to control these symptoms.

- In patients with suspected chronic cough due to reflux-
cough syndrome without heartburn or regurgitation, using
PPI therapy alone is not recommended**”".

10. Chronic bronchitis

1) Recommendation

- Smoking cessation is recommended to improve cough in
patients with chronic bronchitis (CB) (evidence, expert opin-
ion; recommendation, strong).

- In CB, mucoactive agents can be considered to improve
the cough (evidence, expert opinion; recommendation, weak).

2) Summary

- Treatment for CB with decreased lung function should
follow chronic obstructive pulmonary disease guidelines.

- Smoking cessation is the most effective treatment for CB
with a decreased lung function™.

- CB is the most common cause of cough in smokers™.

— Mucoactive agents are effective in improving cough in CB
with a decreased lung function".

- Inhaled short-acting beta-agonist (SABA), theophylline,
1CS/long-acting beta-agonist, and codeine can be used to treat
cough in CB with a decreased lung function™.

11. Bronchiectasis

1) Summary

- When bronchiectasis is suspected, high-resolution com-
puted tomography (HRCT) is necessary even if chest X-ray is
normal™.

- Long-term antibiotic treatment should be cautiously con-
sidered because it can control acute exacerbation caused by

infection. However, it can also lead to adverse effects™™".

12. Bronchiolitis

1) Recommendation

- In diffuse panbronchiolitis, low-dose macrolide antibiotics
are recommended to improve cough (evidence, expert opin-
ion; recommendation, strong).

2) Summary

- Bronchiolitis should be preferentially considered when
there are irreversible airflow obstruction, suspicion of small
airway disease on HRCT, and purulent sputa in patients with a
chronic cough™.
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13. Lung cancer

1) Summary

— Chest X-ray should be performed in patients who have
risk factors for lung cancer or metastatic lung cancer™.

- Bronchoscopy and chest CT should be performed when
endobronchial invasion by the tumor is suspected even if
chest X-ray is normal™.

- In patients with lung cancer, the reason for cough might
not be cancer. Thus, further evaluation is necessary"’.

- In patients with lung cancer, cough should be actively
managed because it can affect their quality of life and progno-
sis'".

- In patients with lung cancer, stepwise treatment based on
the mechanism of the drug should be considered to control
their cough™.

14. Aspiration

1) Summary
- Oropharyngeal dysphagia and aspiration should be
checked in cases of cough during eating or swallowing food*.

15. Drug-induced cough

1) Recommendation

- Angiotensin-converting enzyme inhibitors (ACEI) and
dipeptidylpeptidase-4 inhibitors (DPP4I) should be consid-
ered as causes of chronic cough. Cessation of these drugs is
recommended to control the cough (evidence, expert opinion;
recommendation, strong).

2) Summary

- The mechanism of drug-induced cough is the accumu-
lation of bradykinin in the upper respiratory tract'**’. ACEI
and DPPA4I are representative drugs that can cause a chronic
cough.

- To diagnose cough due to drugs, a detailed history taking
including ACEI or DPP4I intake is necessary.

- Usually, the cough subsides 1-4 weeks after cessation of
these drugs. However, it can last for more than 3 months in

some patients'*".

16. Habitual and psychogenic cough

1) Summary

- Habitual and psychogenic cough is an unconsciously per-
sistent cough without an underlying disease. It can be consid-
ered when there is no obvious reason for the cough, or when
cough does not respond to a conventional therapy™”".

- Habitual and psychogenic cough usually develops dur-
ing childhood and adolescence. When it develops in adults, it

might be accompanied by psychological conditions™.

268

- Habitual and psychogenic cough is characterized by ag-
gravation during emotional stress, social activity, and disap-
pearance during sleep. However, the presence or absence of
these characteristics should not be used to diagnose or ex-
clude a psychogenic cough™ ™.

- Habitual and psychogenic cough can be diagnosed only
when other causes are ruled out™.

- Psychological consultation and therapy can be consid-
ered”™.

17. Interstitial lung disease

1) Recommendation

- For patients with interstitial lung disease (ILD) who pres-
ent with a troublesome cough, patients should be assessed
for progression of their underlying ILD or complications from
immunosuppressive treatment (e.g, adverse effects of drugs,
pulmonary infection). They should also be considered for fur-
ther investigation/treatment trials for their cough according to
guidelines for acute, subacute, and chronic cough™.

— If alternative treatments have failed in a patient with a
chronic cough due to ILD and the cough adversely affects
the patient’s quality of life, opiates can be used for symptom
control in a palliative care setting with reassessment of the
benefits and risks after one week and then monthly before
continuing”".

2) Summary

— Chronic cough is a common symptom of ILD™".

- ILD should be included in the differential diagnosis of a
chronic cough since chest X-ray can be normal in 5%-10% of
patients with early ILD.

— Progression of cough can vary according to the cause and
underlying disease.

18. Cough due to environmental and occupational
factors

1) Recommendation

- For every adult patient with a chronic cough, occupational
and environmental causes should be routinely elicited in his-
tory taking,

- For a patient with a chronic cough, if the history suggests
an occupational or environmental association, it be confirmed
by objective testing if possible™.

2) Summary
- For an adult patient with a chronic cough and an oc-
cupational or environmental exposure history, appropriate
objective tests should be performed to elucidate potential
mechanistic associations between cough and the suspected
exposure”, including the following;
+ Methacholine challenge for cough associated with work-

Tuberc Respir Dis 2021;84:263-273 www.e-trd.org
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related asthma/eosinophilic bronchitis
+ Sputum/induced sputum cytology for eosinophilia
- Before and after exposure tests to demonstrate the po-
tential causality (e.g, perform both at the end of a regular
working week and, if positive, repeat at the end of a period
off work such as the end of vacation, to document any
work-related changes).
- Immunologic tests for hypersensitivity guided by the spe-
cific exposure history including:
o Skin tests
o Specific serum IgE antibodies
o Specific serum IgG antibodies for suspected hypersen-
sitivity pneumonitis
o Beryllium lymphocyte proliferation tests for chronic be-
ryllium disease
- Environmental and occupational factors can evoke cough
in themselves or can aggravate cough due to other causes.
Thus, consideration of environmental and occupational fac-
tors is mandatory”™.
- Detailed history taking of exposure and occupation is im-
portant to identify environmental and occupational factors™.

19. Cough due to tuberculosis and other infections

1) Recommendation

- Considering the prevalence of tuberculosis (TB) in Korea,
active TB should be suspected and evaluated for cough lasting
for more than 2 weeks.

2) Summary

- Considering the prevalence of TB in Korea, active TB
should be suspected in cough lasting more than 2 weeks™.

- The prevalence of nontuberculosis mycobacteria (NTM)
infection in Korea continues to increase. Thus, cough due to
NTM infection should be considered™*.

20. Obstructive sleep apnea

1) Summary
- For an unexplained or unresponsive chronic cough, ob-
structive sleep apnea should be included in the differential

diagnosis®®'.

21. Cough and peritoneal dialysis

1) Summary

- Cough is a common symptom in patients with peritoneal
dialysis*". Causes of cough might be GERD, ACE], infection,
pulmonary edema, and leakage of dialysis fluid***".

www.e-trd.org https://doi.org/10.4046/trd.2021.0038

22. Cough in immunocompromised patients

1) Summary

- Causes of cough in immunocompromised patients are
similar to those in immunocompetent patients®.

- Opportunistic infection should be included in the differ-
ential diagnosis”.

23. Uncommon causes of cough

1) Recommendation

- In patients with chronic cough, uncommon causes should
be considered when cough persists after evaluating common
causes and when the diagnostic evaluation suggests that an
uncommon cause, pulmonary or extrapulmonary, is the con-
tributing factor”".

2) Summary

- In the diagnosis of uncommon causes of cough, knowl-
edge of the disease, clinical suspicion, and adequate evalua-
tion are very important .

- If cough persists after ruling out the most common causes,
a CT scan should be performed. If necessary, a bronchoscopic
evaluation should be perfomed™.

- In patients who present with an abrupt onset of cough, the
possibility of a foreign body in the airway should be consid-
ered.

24. Idiopathic cough (unexplained chronic cough)

1) Recommendation

- In an idiopathic cough, an antitussive can be considered
to improve the cough (evidence, expert opinion; recommen-
dation, weak)™.

2) Summary
- A diagnosis of idiopathic cough should be made when the
cough is not improved by adequate therapy and when other

15,73

causes are ruled out ™",
25. Laryngeal dysfunction syndrome

1) Recommendation

- In patients with a laryngeal dysfunction syndrome, multi-
component speech therapy is recommended to improve the
cough.

- In patients with a laryngeal dysfunction syndrome, gaba-
pentin, oral morphine, pregabalin, or amitriptyline is recom-
mended to improve the cough.

- In patients with laryngeal dysfunction syndrome, local
injection of botulinum toxin is recommended to improve the
cough.
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2) Summary

- Laryngeal dysfunction syndrome is a cough caused by in-
nocuous or mildly unpleasant stimuli due to laryngeal hyper-
sensitivity and laryngeal dysfunction. It is considered as one of
the causes of a chronic refractory cough™ ™.

- Laryngeal dysfunction syndrome is diagnosed based on
clinical features and laryngoscopic findings™.

- Speech therapy has long been considered as the mainstay
of treatment for laryngeal dysfunction syndrome.

- Pharmacotherapy and local injection of botulinum toxin
can be considered to improve the cough™.

26. Treatment agents for cough: antitussive and
mucoactive agent

1) Summary
- Antitussives are classified as central and periphera
- Narcotic central antitussive: morphine, codeine
- Nonopioid central antitussive: dextromethorphan, levop-
ropoxyphene
- Peripheral antitussive: benzonatate, benproperine, theo-
bromine
- Mucoactive agents can be classified as expectorants, mu-
coregulatory agents, mucolytics, and mucokinetics**.
- Expectorants: hypertonic saline, iodinated glycerol, do-
miodol, guaifenesin, and ion channel modifiers
+ Mucoregulatory agents: carbocysteine, anticholinergics,
glucocorticoids, and macrolide antibiotics
* Mucolytics
o Classic mucolytics: N-acetylcysteine, N-acetylin, bromh-
exine, erdosteine, and fudosteine
o Peptide mucolytics: dornase alpha, gelsolin, and thymo-
sin 34
o Nondestructive mucolytics: dextran and heparin
* Mucokinetics: inhaled SABA, methylxanthine, surfactant,
ambroxol, and acebrophylline
- Newly evaluated drugs include gabapentin, pregabalin,
amitriptyline, and gefapixant (P2X3 receptor antagonist).

179,80
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