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ค ำถำมท่ี 1  

• ไอ เกดิจากอะไร ไอเป็นเร่ืองปกตหิรือไม่และเม่ือไหร่ควรถอืว่าอาการ
ไอนัน้มีความส าคัญและควรให้ความใส่ใจว่าเป็นปัญหาสุขภาพ  



Disorder  History  Examination  Investigation Treatment  

Smoking-
related 
cough 

Productive morning cough 
>3 months per year for more 
than 2 year. History of smoking 

Coarse crackles n/a Stop smoking. Remove 
other potential irritants 

ACE-I Induced 
cough 

Cough onset often, but not 
always temporarily related to 
starting ACE inhibitor 

n/a n/a Drug withdrawal. 
Substitution with 
alternative agents for HT 

Eosinophilic 
airway 
diseases 

Nocturnal cough, cough after 
exercise in asthma. Wheeze 
might be heard in asthma 

Possible signs of 
airflow 
obstruction in 
asthma 

Sputum  Eo>3%. 
High FeNO  
>15% FEV1 
PERR variable  
BHR positive  

ICS. 
OCS trial for 14 days. 
Bronchodilator 

Rhinitis Rhinorrhoea, nasal obstruction, 
sinus pain, sneezing, nasal itch, 
postnasal drip 

Nasal secretions, 
nasal or 
pharyngeal 
mucosal 
infl ammation 

Sinus film or CT INS, IP, oral 
antihistamine 

GERD  Heartburn, flatulence, water 
brash. Cough 
might be the only manifestation 

n/a Barium swallow, 
EGD  
manometry, 
and 24 h pH 
monitoring 

Weight reduction, life 
style changes, acid 
suppression with PPI. 
Prokinetic agent in 
 

Post-infection Onset after viral upper 
respiratory tract 
infection 

n/a n/a Observation 
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• ไอเรือ้รังที่พบในผู้ป่วยเดก็และในผู้ป่วยผู้ใหญ่มีสาเหตุที่ต่างกัน
ไหม และเมื่อไรที่ควรจะวินิจฉัยว่าอาการไอที่เกิดขึน้เป็นไอเรือ้รัง  



Cough type Definition 

Cough A forced expulsive maneuver, usually against a closed glottis, 
that is associated with a characteristic sound 

Acute cough Cough lasting up to 2 weeks 

Protracted acute 
Cough  (in CHILDREN) 

Cough lasting 2–4 weeks 

Chronic cough (in 
CHILDREN) 

Cough lasting more than 4 weeks 

Chronic persistent 
cough (in ADULTS) 

Cough lasting more than 8 weeks 

Specific cough 
 

Cough associated with a condition recognized to cause cough 

Non-specific cough Cough without any specific disease association 

Refractory cough Cough that persists after therapy 

Australian cough guideline 
Cough in Children and Adult and Assessment (CICADA)    



Chronic Cough in Children and Adults 

Children Adults 

Duration  

Age factors 

Significant conditions 

 

Investigations 

Empirical treatment 

> 4 weeks 

Yes 

Congenital, FB 

Post-infectious 

++ 

++ 

> 8 weeks 

No 

Medicine, 

neoplasm 

++++ 

++++ 



Common causes of cough  
(Duration of cough)   

Cough  

Acute cough  
(< 3 weeks)  

Sub-acute cough 
(3-8 weeks)  

Chronic cough 
( > 8 weeks)  

Common Cold 
Acute Bronchitis 
Allergic Rhinitis 
Community-Acquired  
Pneumonia 

Post-infectious 
Pertussis 

R Irwin et al .Overview to the Management of Cough: CHEST Guideline and Expert Panel Report 2014 

Upper Airway Cough Syndrome 
Asthma 
Non-Asthmatic Eosinophilic 
Bronchitis(NAEB)  
Gastroesophageal Reflux Disease 
 
Chronic Bronchitis/COPD 
Bronchiectasis 
Bronchiolitis  
Non-bronchiectatic suppurative disease 

Exacerbation of asthma and COPD  

Occupational and Environmental Factors 
Drug-Induced Cough 
Tuberculosis 
Interstitial Lung Disease 
Lung Cancer 
Aspiration 
Cardiac Causes 
Psychogenic, Habit and Tic Cough 
Uncommon Causes 
Unexplained (Refractory) Chronic Cough 
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• เน่ืองจากปัจจุบันอาการไอเรือ้รังมีผลต่อคุณภาพชีวิตมาก และ
ผู้ป่วยเองและพ่อแม่เดก็กังวลมากกังวล แนวทางการสืบค้นหา
สาเหตุอย่างไรที่เหมาะสมไม่มากและไม่น้อยเกินไป ในมุมมอง
ของกุมารแพทย์และอายุรแพทย์  



Chronic cough recommended investigations 
British Thoracic Society  2014 

• A history including occupational history  

• Physical examination  

• Assessment of health status and cough severity visual 
analogue scores are cough specific QOL questionnaires  

• Chest radiograph and spirometry 

• Methacholine challenge test in normal spirometry 

• Bronchoscopy when inhalation foreign body suspected. 

• HRCT 

AH. Morice et al Thorax 2014  



Cough quality and etiology  

Cough quality Etiology 

Barking or brassy Croup, Tracheomalacia  

Honking  Habit, psychogenic cough  

Paroxysm  Pertussis  

Associated or not to whoop  Parapertussis  

Dry, staccato  Chlamydia infection  

Productive  Sinusitis  
Protracted bacterial bronchitis 
Bronchiectasis  

Iulia Ioan et al. Frontier in Physiology Mini-review 2014   



Functions and composition of mucus  

• Moisturizing agent 
• Lubricating agent 
• Entrapping foreign bodies 
• Anti-infective agents  

Composition of Mucus 

5% Protein 95% Water 

Mucus protein 

Fucomucin 
Neutral tenacious  

Sialomucin 
Acid and loose  

Bansil R. and Turner BS. Current Opinion in Colloid & Interface Science 2006;11: 164-70 
Lamblin A, Humbert P, Degand P, et al. Clin Chim Acta. 1977;79:425–36 

• Cells- Epithelium, Basophils, Eosinophils  

• Enzymes-Lysozymes, Lactoferin 

• C3 Complement 

• Immunoglobulin – IgA, IgE, IgG, IgM, IgD 

• Lipids 

• Antiproteases: α1- Antitrypsin 
 



Cause of children’s chronic cough of each age 

Age Disease cause 

Infant (< 1yr) Post-infection, congenital, GERD 

Baby (1-3 yr) Post-infection, UACS, FB, asthma 

Preschool (>3 yr) Same  

School age  

(6-puberty) 

UACS, AS, infection, 

bronchiectasis 



CICADA: Recommendations for children with cough 

In CHILDREN, chronic cough without the above features is 

seldom due to asthma, and ICS are not indicated 

unless there are positive features to suggest asthma 

In children Recommended 

treatment 

Strength of 

recommendation 

All cough types Cessation of parental 

smoking 

Strong 

Cough with asthma Bronchodilator, ICS strong 

Cough with bronchitis ATB 2-6 weeks Strong  

Cough with GERD Empirical PPI NSR 

Nonspecific or 

refractory cough  

-patient/parental stress 

-minimize use of   

 medicine 

-empirical ICS 

-empirical PPI 

-antitussive with   

 narcotics 

Strong 

Strong 

 

NSR 

NSR 

Strong against use 
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• ในมุมมองของอาจารย์จ าเป็นไหมที่ต้องท าเอกซ์เรย์ปอดในกรณี
สงสัยว่าไอจากโรคทางเดนิหายใจส่วนล่างและการทดสอบเอกซ์
เรย์ในโพรงจมูกในกรณีสงสัยไซนัสอักเสบเรือ้รัง 



Endobronchial caseous in bronchi (tuberculosis) 
AFB positive and granuloma from biopsy  

Endobronchial nodules in bronchi (malignancy) 
AFB negative and carcinoma from biopsy  



ไอเร้ือรังที่ภาพรังสีปอดปกติ (cough with normal CXR) 
Original study of Richard Irwin 

One or more components of the three most common factors 
(asthma, PNDS, and GERD) were found in the 48 patients who 

presented with multiple causal factors  

Irwin, RS, Pratter, MR .Postnasal drip and cough. Clin Notes Respir Dis.1980. 18,11-12  

                           

12 
16 

12 

6 4 

13 

10 
5 =Other  

Asthma  PNDS 

GERD 



Approach of chronic cough 1-2-3 

Chronic cough  

With alarming features Chest radiograph  

R Irwin et al .Overview to the Management of Cough: CHEST Guideline and Expert Panel Report 2014 

Upper Airway Cough Syndrome 
Rhinosinusitis  

Asthma 
Non-Asthmatic Eosinophilic Bronchitis(NAEB)  

Gastroesophageal Reflux Disease 
 

Chronic Bronchitis/COPD 
Bronchiectasis 

Bronchiolitis  
Non-bronchiectatic suppurative disease 

Occupational and Environmental Factors 
Drug-Induced Cough 
Tuberculosis 
Interstitial Lung Disease (ILD) 
Lung Cancer 
Aspiration 
Cardiac Causes 
Psychogenic, Habit and Tic Cough 
Uncommon Causes 
Unexplained (Refractory) Chronic Cough 

Dry cough or wet cough 

Presence Absence Dry cough Wet cough Apparently 
abnormal  

Significantly 
abnormal  



Post nasal dripping syndrome : PNDS 
(Upper airway cough syndrome : UACS)  

      PNDS was considered present 

when the patients described the  

feeling of having something dripping  

down their throats or mentioned  

need to clear their throats often 
(throat clearing sign)  

 

 

 

                            

 Irwin, RS, Pratter, MR (1980) Postnasal drip and cough.Clin Notes Respir Dis 1980; 18,11-12 
 Landau, LI, Woolfe, CR, Proctor, DF (1979) Does postnasal drip cause cough? Clin Notes Respir Dis 18,7-8 
  





Symptoms of allergic rhino-conjunctivitis  
PRAGMA cohort 

P. Demoly,  and  J. Bousquet  PRAGMA* Allergy 2003  

Sneezing  
and/or nasal itching  

Patients (%) 

100 
 
90 
 
80 
 
70 
 
60 
 
50 
 
40 
 
30 
 
20 
 
10 
 
0 

SAR  

PAR  

Watery  
rhinorrhea  

Nasal Obstruction  Ocular itching  Pharyngeal irritation  Cough   

85% 

73% 73.6 

75.3% 

59.0% 
61.4% 

51.7% 

32.8% 

39.0% 36.8% 

30.8% 
31.9% 



      Different characters of each AR severity types 

Symptoms N(%) Mild 

intermittent 

Mild 

persistent 

Mod to 

severe 

persistent 

rhinorrhea 234 (93.6) 83.3 93.9 94.2 

blockage 235 (94) 83.3 92.7 95 

sneezing 194 (77.6) 58.3 76.8 79.5 

itchy nose 165 (66) 33.2 62.2 70.5 

PND/clearin

g throat 

124 (49.6) 58.3 42.7 52.6 

epistaxis 58 (23.2) 8.3 30.5 20.5 

shortness of 

breath 

134 (53.6) 41.7 48.8 57.1 

Cough 162 (64.8) 58.3 59.8 67.9 

itchy/tearing 

eyes 

144 (57.6) 33.3 46.3 65.4* 

snoring 129 (51.6) 41.7 41.5 57.7* 

headache 56 (22.4) 25 26.8 19.9 

Poachanukoon et al. (on submission)  
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• เน่ืองจากโรคภมิูแพ้ เป็นสาเหตุหลักของอาการไอเรือ้รัง เราจะมี
แนวทางในการวินิจฉัยภาวะเยื่อบุโพรงมูกอักเสบจากสารก่อ
ภมิูแพ้อย่างไร ในกรณีมีข้อจ ากัดเร่ืองการทดสอบภมิูแพ้ ไม่ว่าจะ
เป็น skin prick test หรือ specific IgE  



An atopic predisposition 
Findings suggesting  

1) Current/past history of allergic disorder than asthma 

2) Peripheral blood eosinophillia 

3) Increased serum total IgE  

4) Positive for specific IgE 

5) Positive intra-dermal allergen test 

Allergic rhinitis 

Asthma 
Atopic 
eczema, 
urticaria 

Food 
allergy 

IgE 

Respirology (2006) 11 (Suppl. 4) S160–S174 
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• เน่ืองจากโรคหืด เป็นสาเหตุหลักของอาการไอเรือ้รัง เราจะมี
แนวทางในการวินิจฉัยหดื ในกรณีมีข้อจ ากัดเร่ืองการทดสอบ
สมรรถภาพปอดด้วยสไปโรเมตรีย์ หรือการทดสอบอื่นๆ เช่นการ
ทดสอบการอักเสบของหลอดลมว่าเข้าได้กับหดื เพื่อยืนยันว่า
เป็นโรคหดืก่อนรักษา  



การทดสอบสมรรถภาพปอดในโรคหลอดลม  



Physiologic hallmarks of asthma  
Variable and reversible airflow obstruction  

Global Strategies for Asthma Management and Prevention GINA report 

     Variability  
Improvement or deterioration in 

symptoms and PFT overtime  

FEV1 or PEFR  

Time (wk)  

Exacerbation  

ICS  

Normal lung function  

80% 

No 
symptom  

Time (sec)  

Volume  
FEV1  

0           1            2              3             4           5          6 

Predict  

Pre-BD  

Post-BD 
↑FEV1  
12%  & 
200ml 

Reversibility  
Rapid improvement in FEV1 /PEFR after 

bronchodilator 



Treatment effect on sputum eosinophils 

Before ICS treatment  After ICS treatment  



Differences between the two major types 
of chronic cough 

Features  Eosinophilic 
airway diseases 

Non-eosinophilic 
chronic cough 

Age Any 40–60 years 

Sex Equal Female predominant 

Response to corticosteroids Good Poor  

Pathology Eosinophilic Non-eosinophilic 

Exhaled Nitric Oxide (NO) Raised Low 

Variable airflow obstruction Present in asthma Absent 

Airway hyper-responsiveness Present in asthma Absent 

Pavord ID. Lancet 2008;371:1375-84 



Disease  PEF 
variability 

 
 
 
  

Airway 
obstruction  

BHR 
(PC20)  

Airway 
eosinophilia  

Atopy  Steroid 
responsiveness  

Bronchial biopsy  

Classic 
asthma  

Yes  Yes  Yes  Yes   Yes  Eosinophilic infiltrate 
in sub-epithelium  and 

thicken BM  

Cough 
variant 
asthma  

No  No  Yes  Yes  No  Yes  Less thicken of sub-
epithelial BM than 

classic asthma  

Non 
asthmatic 
eosiophilic 
bronchitis 

(NAEB)  

No  No  No  Yes No  Yes  Less mast cell 
infiltration in airway 
smooth muscle  than 

classic asthma  

Atopic 
cough  

  

No  No  No  No  Yes  Yes  Eosinophil infiltrate in 
trachea and bronchi  

 

Modified from Chung KF  and Ian Pavord  Lancet 2008; 371: 1364–74 

Chronic cough with normal chest film   

BHR = Bronchial hyper-responsiveness  

Steroid-responsive cough is characterized by eosinophilic inflammation of the airways 
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• เน่ืองจากโรคหดื และเยื่อบุโพรงจมูกอักเสบจากภมิูแพ้เป็น
สาเหตุหลักของอาการไอเรือ้รัง ในทางปฎิบัต ิส าหรับแพทย์
ทั่วไป มีแนวทางในการลองให้การรักษาและประเมินการ
ตอบสนองหรือ therapeutic trial อย่างไรบ้าง  



Diagnostic criteria for atopic cough  
(must fulfill all criteria 1–8) 

1. Dry cough for at least 8 weeks without wheezing or dyspnoea 

2. One or more findings suggesting an atopic predisposition† or 
induced sputum eosinophilia 

3. No airway reversibility 

4. Normal airway responsiveness 

5. Increased cough sensitivity 

6. No response to bronchodilator therapy 

7. No abnormal findings on CXR 

8. Normal pulmonary function 

Respirology (2006) 11 (Suppl. 4) S160–S174 

Simplified diagnostic criteria for atopic cough 
(must fulfill all criteria 1–4) 

1. Dry cough for at least 3 weeks without wheezing or dyspnoea 
2. No response to bronchodilator therapy 
3. One or more findings suggesting an atopic predisposition† or 
induced sputum eosinophilia 
4. Relief of cough with histamine H1 antagonists and/or steroids 



Diagnostic criteria for cough-variant asthma 
(must meet all criteria 1–7) 

 
1. Cough for at least 8 weeks without wheezing.  

     No wheezing on auscultation of chest 

2. No past history of asthma symptoms such as wheezing or 
dyspnoea 

3. No history of upper respiratory infection within previous 8 weeks 

4. Increased airway responsiveness† 

5. Effective response to bronchodilator therapy 

6. No increase in cough sensitivity 

7. No abnormal findings on CXR 

Respirology (2006) 11 (Suppl. 4) S160–S174 



Diagnosis of eosinophilic airway presenting with 
          Cough based on AHR and effects of BD therapy  

A 

B 

C 

D 

A
ir

w
ay

 h
yp

er
-r

es
p

o
n

si
ve

n
es

s 
 

Effective bronchodilator therapy on cough  

D
ec

re
as

e
  

In
cr

ea
se

  

Ineffective  Effective  

Atopic Cough  
(General 

Clinic)  

Cough variant 
asthma  

 
(General 

Clinic)  

Atopic Cough  
(clinical 
study) 

Cough variant 
asthma  

(clinical study)  

The committee for The Japanese Respiratory Society guidelines for management of cough 



Distinguish  
Between atopic cough and cough variant asthma  

Cough variant asthma (CVA) Atopic cough (AC)  

Isolated chronic non productive cough 
> 8 weeks  

Dry cough associated with atopic 
component  
• Blood or sputum eosinophilia  
• Elevated total IgE /positive specific IgE  
• Positive skin prick test  

No history of wheezing, dyspnea    

Normal chest examination  
Normal chest radiograph  

Normal chest examination   
Normal chest radiograph   

Presence of BHR  
Normal cough reflex sensitivity  

Lack of BHR  
Increased cough reflex sensitivity  

Relief of cough with bronchodilator  
Response to ICS 

Bronchodilator resistance  
Response to antihistamine or ICS  



Chronic cough N =184   

Responsiveness n=109  

Classic 
asthma  

N=23  

NHBRC 

N=33  

Non responsiveness cough n= 75 

Atopic 
cough  

Sinobronchial 
syndrome  

Shimizu H et al 2013;9:4 

Classification of chronic cough  
by 2 agonist responsiveness  

GERD  

Cough 
variant  
asthma  

N=53  

2 puffs procaterol (20 μg), 4 times/d for 5 dys 
Methacholine test 
IgE, macrolide trial, PPI trial  

Mean age of males and females 

43 ±14 years and 45 ± 16 years 
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• เน่ืองจากโรคหดื และเยื่อบุโพรงจมูกอักเสบจากภมิูแพ้เป็น
สาเหตุหลักของอาการไอเรือ้รัง ในทางปฎิบัต ิส าหรับแพทย์
ทั่วไป มีแนวทางในการลองให้การเลือกยาขยายหลอดลมและ
และยาสูดพ่นคอร์ตโิคสเตยีดรอยด์ อย่างไรบ้าง  



Bronchodilator classification 

     2 agonists 

 

  Antimuscarinic  Methylxanthine 

OH  

OH  

OH  

N
H  

Catechol 
 nucleus  

Side chain  
(B2 selectivity)  

Salbutamol    

O
  

+N  
OH  

O
  

 Ipratropium bromide   
Br- 

N
  

N 
O 

CH3  

1 
6 

2 
3 

4 

5 

9 

H3C 

O H 

Theophylline  

Salbutamol  

Fenoterol  

Terbutaline 

Procaterol   

  

Arformoterol  

Formoterol  

Indacaterol 

Olodaterol  

Salmeterol  

Ipratropium Br  

Oxitropium Br  

  

  

Aclidinium Br  

Glycopyrronium Br 

Tiotropium Br  

Umeclidinium Br 

Aminophylline  

Theophylline  

Doxofylline   

  



ค ำถำมท่ี 9  

• เน่ืองจากโรคหดื อาศัยการรักษาที่ต้องใช้อุปกรณ์สูดพ่นยา มี
แนวทางในการเลือกอุปกรณ์ที่เหมาะสมในผู้ป่วยเดก็หรือผู้ป่วย
สูงอายุอย่างไร หรือหากต้องเลือกยาชนิดรับประทานมีแนวทาง
ในการเลือกอย่างไร  



Controller medications  

 Inhaled glucocorticosteroids 

 Leukotriene modifiers 

 Long-acting inhaled β2-agonists 

 Theophylline 

 Cromones 

 Long-acting oral β2-agonists 

 Anti-IgE, Anti-IL-5, Anti-IL-5R 

 Systemic glucocorticosteroids 

 

  Rapid-acting inhaled β2-agonist 

 Inhaled anticholinergics 

 Short-acting oral β2-agonists 

 Theophylline 

 Systemic glucocorticosteroids 
(for exacerbation) 

Reliever medications  



Procaterol is highly β2  selective   
Less Cardiac side effects 

Drug name 
Bronchus 

(β2) 
EC50 

Left atrium 
(β1) 
EC50 

β1 

effect 

β2 

selectivity 
（β2/β1） 

Procaterol  11.1  0.0001 3 111,000  

Salmeterol 5.0  0.0001 4 50,000  

Clenbuterol 2.0  0.0001 2 20,000  

Salbutamol 0.48  0.0004 14 1,200  

Formoterol 25.0  0.05 100 500  

Terbutaline 0.08  0.0003 35 267  

Fenoterol 0.9  0.005 100 180  

Orciprenaline 0.05  0.01 89 5  

Isoprenaline 1.0  1.0  100 1  

Positive inotropic responses Higher selectivity for β2 receptor 

Less cardiac side effects Yuichiro Kamigawa et al. International Review of Asthma 1999;1(4):34 



Three main types of inhaler devices  

pMDI DPI SMI 

Ex
am

p
le

 in
h

al
e

rs
 

Evohaler® Aerolizer® Respimat® 

Breezhaler® 

HandiHaler® 

Accuhaler® 

Diskus® 

Ellipta® 

Turbuhaler® 

Genuair® 



Inhaler devices and inspiratory flow maneover   

Dry powder inhaler (Lactose carrier) Aerosol generator (w or w/o propellant)  

Multiple dose 
DPI-blister  

Single dose 
DPI capsule  

Reservoir 
multi-dose DPI 

Metered dose 
inhaler  

Breath 
actuate MDI 

Soft mist 
inhaler 

 
 
 

A
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h
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P
re

ss
u

ri
ze

d
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D
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R
es

p
im

at
  

A
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P
re

ss
ai

r 
(G
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u
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r)

 
N

EX
Th

al
er

  

Tw
is

th
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er
 

Optichamber 

ACE spacer 

Aerochamber  

Inhale FAST and DEEP   Inhale SLOW and STEADY   

Propellant 
(HFA) 

High speed 
aerosol 

Propellant  
free 

Low speed 
aerosol  

Lactose  Drug   
Sp

in
h

al
er

  



Recommended age for inhalation therapy  

SVN with mask 
SVN with mouthpiece 
pMDI with holding chamber/spacer and mask 
pMDI with holding chamber/spacer 
Dry-powder inhaler 
Metered-dose inhaler 
Breath-actuated MDI (e.g., Autohaler™) 
Breath-actuated nebulizers 

≤3 years 
 3 years 
< 4 years 
 4 years 
≥ 4 years 
≥ 5 years 
≥ 5 years 
≥ 5 years 

American Association of Respiratory Care  Aerosol Consensus Statement . Respir Care 1991  



ค ำถำมท่ี 10  

• เน่ืองจากโรคหดื และเยื่อบุโพรงจมูกอักเสบจากภมิูแพ้เป็น
สาเหตุหลักของอาการไอเรือ้รัง และเป็นโรคเรือ้รัง ผู้ป่วยมักจะ
หาทางออกในการรักษาอื่นๆ นอกจากการใช้ยา ในทางปฎิบัต ิมี
ค าแนะน าอย่างไรอย่างไรบ้างส าหรับการรักษาที่ไม่ใช้ยา  



Beyond Pharmacologic Approach of 
Chronic Cough 

• Expectorants/hypertonic saline: hydration 

• Mucolytic: break disulfide bond 

• Anti-inflammatory agents and others  

       -Corticosteroids  

       -Anticholinergic agents 

       -Phosphodiesterase 4 inhibitors 

       -Macrolide 

• Cough clearance promoter: bronchodilators  

• Alternative medicine and life style modification  

 




