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Physiology of cough 

 Cough is a protective reflex 

mediated by vagal afferent nerve 

fibers in both the upper and lower 

airways 

 This likely involves multiple 

receptor types and those in the 

upper and lower airways appear to 

respond to different stimuli 



Physiology of cough 

 Cough can also be evoked by 

extrapulmonary receptors 

 Vagal afferents are also present in 

the stomach and esophagus  

 Stimulation of these can both 

sensitize cough receptors in the 

airways or provoke cough directly 

 



Physiology of cough 

 The exact mechanisms are unknown 

but have been shown to resolve 

following vagotomy demonstrating 

that it originates in the 

stomach/lower esophagus and does 

not rely on direct stimulation of 

receptors in the oropharynx or 

airways 

 



Physiology of cough 

 Auricular branch of the vagus nerve 

innervates the external auditory 

canal and is also known to provoke 

cough in a small subset of patients 

(Arnold reflex) 

 



Duration of cough 

 Acute: 0-3 weeks 

 Subacute: 3-8 weeks 

 Chronic: 8+ weeks 



Causes of chronic cough 

 Neurogenic cough 

 Habit/tic cough 

 Eosinophilic bronchitis 

 Interstitial lung dz 

 Occupational lung dz 

 Mounier-Kuhn syn 

 Langerhans Cell 

Histiocytosis 

 Histoplasmosis 

 Churg-Strauss 

 LAM 

 Pulmonary  Alveolar 

Proteinosis 

 Tracheal stenosis 

 

 

 Rhinosinusitis 

 Foreign body 

 Tracheal papillomatosis 

 Idiopathic 

 Bronchiectasis 

 Cystic fibrosis 

 Tracheomalacia 

 Ear disorders 

 Pericardial cyst 

 Disorders of diaphragm 

 Pulmonary microlithiasis 

 Tracheobronchopathia 

Osteoplastica 

 High altitude 

 

 

 

 

 

 

 Asthma 

 COPD 

 ACEI 

 GERD 

 VCD 

 Sarcoidosis 

 CHF 

 Aspiration 

 Wegener’s 

Granulomatosis 

 Pertussis 

 PE 

 Amyloidosis 

 Crohns/UC 

 Thyroid disorders 

 TB 

 Tumor 
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Initial evaluation  

 Is the patient on an ACE inhibitor? 

 Does the patient smoke?  

 Do they have normal chest 

imaging?  

 Are you sure they are not on an 

ACE inhibitor?  



Initial evaluation 

 If the answer to those questions is 

no, the cough is almost certainly 

(99%) due to one of 4 conditions 

 



Initial evaluation 

 Upper Airway Cough Syndrome 

(UACS) 

 Asthma 

 GERD 

 Non-Asthmatic Eosinophilic 

Bronchitis (NAEB) 
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ACE cough 

 Usually occurs within 1-2 weeks of 

starting the medication but can be 

several months 

 Thought to be bradykinin-mediated 

(increased levels, sensitivity, or 

both) 

 Not known to be related to 

bronchial hyper-responsiveness 

 

 



ACE cough 

 Almost invariably non-productive 

 Not dose-dependent but is more 

common in those treated for CHF 

than HTN 

 Incidence ranges from 3% up to 

50% reported in a Chinese cohort 

 Overall likely around 5-10% 

 Women > Men 

  

 

 



ACE cough 

 ARB can also cause cough but 

incidence is significantly lower, 

perhaps 1-2% 

 

  

 

 



Treatment 

 Discontinue the offending agent 

(regardless of how long they have 

been on it) 

 Most patients will experience 

resolution within 1-4 weeks but 

rarely can take 2-3 months 

 A small number of patients will not 

experience cough with re-challenge 

 

 



Treatment 

 In the rare patient who has a 

compelling indication for ACEI 

multiple medications have been 

reported to help mitigate the cough 

 NSAIDs (high dose) 

 CCB’s 

 Theophylline 

 Baclofen 

 

 

 



Smokers/Abnormal 

imaging 

 Even when smokers are included, 

malignancy represents less than 2% 

of cases of chronic cough 

 The vast majority will also have 

dyspnea and/or an abnormal CXR  

 Nearly all will have an abnormal 

CT but in general, this should not be 

the first step in your evaluation 



Diagnostic approach 

 Depends on the duration of cough 

 Acute cough is typically infectious or 

due to an exacerbation of an 

underlying condition 

 



Diagnostic approach 

 Depends on the duration of cough 

 Subacute cough is generally an 

extension of acute cough, most 

notably post-infectious (usually post-

viral) cough 

 This is the defining syndrome for 

subacute cough as it commonly lasts 

for 8 weeks (or more) 

 Pertussis can last for up to 16 weeks 

 



Post-infectious cough 

 Commonly misdiagnosed as 

“bronchitis” or “reactive airway 

disease” leading to unnecessary 

treatment with antibiotics or 

inhalers (though albuterol can 

sometimes be helpful) 

 Shares many similarities with (and 

can cause) upper airway cough 

syndrome 
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Chronic cough 

 The list of causes of acute and 

subacute cough overlap somewhat  

and differ significantly from chronic 

cough 

 Assuming it is not due to ACEI the 

evaluation of chronic cough starts 

with an assessment of risk factors 

and “red flag” symptoms 



 



Chronic cough 

 The presence of any of these 

symptoms is cause for a more 

urgent or thorough evaluation 

(examples) 

 CXR/CT 

 Esophagram 

 Echo 

 Labs 

 

 



Specialist referral 

 Any persistent red flag symptom is 

usually an appropriate indication for 

specialist referral 

 Patients without these symptoms 

can typically undergo the initial 

phases of evaluation and treatment 

in the primary care setting 

 

 

 



 



Most common causes 

 Upper Airway Cough Syndrome 

(UACS) 

 Asthma 

 GERD 

 Non-Asthmatic Eosinophilic 

Bronchitis (NAEB) 

 These 4 conditions are often present 

in some combination 

 



Most common causes 

 The ACCP recommends that these 

conditions be thoroughly evaluated 

and ruled out (which often includes 

treating empirically) prior to 

embarking on a search for other 

causes 



Most common causes 

 It is important to realize that even a 

thorough medical history and 

physical exam can be completely 

unreliable 

 At least 20% of patients will not 

report any other symptom (e.g., 

heartburn, nasal congestion) that 

they have associated with the cough 



Most common causes 

 To further cloud the picture, only 

asthma and NAEB have reliable 

objective tests available to aid in 

making the diagnosis  

 Even the most skilled diagnostician 

will largely be reduced to using a 

trial-and-error approach in many 

cases 



Diagnostic approach 

 The ACCP therefore recommends 

using a “diagnostic/therapeutic 

algorithm sequentially addressing 

causes of chronic cough” noting 

that using such an approach has 

been successful in 83-100% of 

cases in various studies/case series’ 

Chest 2016; 150(6) 1341-1360 



Diagnostic approach 

 Frequent pitfalls in the evaluation of 

chronic cough: 

 Ruling out one of the common causes 

based on history instead of objective 

testing 

 Ruling them out based on lack of 

response to short duration and/or low 

intensity therapy 

 Assuming there is a single cause that 

will respond to a single treatment 

 

 



Diagnostic approach 

 Basic diagnostic algorithm 

(assuming nonsmoking patient with 

no red flag symptoms or ACEI use) 

should start with an H&P paying 

particular attention to HEENT, 

pulmonary, and GERD along with  

CXR and basic pulmonary function 

testing 

 

 



Diagnostic approach 

 If no obvious cause is found, the 

most common ones should be 

systematically and sequentially 

evaluated 



Upper Airway Cough 

Syndrome 

 Aka “post-nasal drip syndrome” 

 The following are commonly 

reported but their absence does not 

rule out UACS: 

 Dripping or tickling sensation 

 Throat-clearing type of cough 

 Hoarseness 

 URI 

 History of environmental allergies 



Upper Airway Cough 

Syndrome 

 Cough is not always productive 

 Patients will sometimes have upper-

airway sounds that are mistaken for 

wheezing 

 Physical exam findings such as 

“cobblestoning” are suggestive but 

somewhat unreliable 

 



Causes 

 Allergic rhinitis 

 Perennial non-allergic rhinitis 

 Post-infectious* 

 Sinusitis (allergic or infectious) 

 Sitagliptin (Januvia) 

 Rhinitis medicamentosa 

 Environmental irritants 



Diagnosis 

 As discussed previously, history 

and even physical exam findings are 

commonly nonspecific and cannot 

be relied upon to make the 

diagnosis – they can suggest a cause 

but not rule it out 



Diagnosis 

 Unfortunately there are no 

pathognomonic findings or 

objective tests that can be used to 

make a diagnosis of UACS 

 Even when sinus drainage is present 

it is difficult to quantify or make 

any determination as to whether or 

not it is causing the cough 



Diagnosis 

 Depending on the suspected cause, 

sinus radiographs, allergy testing or 

even endoscopy may be indicated 

but are not mandatory prior to 

empiric treatment if clinical 

suspicion is high enough 

 



Diagnosis 

 With that in mind, as the most 

common cause of chronic cough, 

most authorities suggest empiric 

treatment must be given before 

ruling this out  

 



Diagnosis 

 “In patients with chronic cough, the 

diagnosis of UACS-induced cough 

should be determined by considering a 

combination of criteria, including 

symptoms, physical examination 

findings, radiographic findings, and, 

ultimately, the response to specific 

therapy. Because it is a syndrome, no 

pathognomonic findings exist.” 

Chest 2006; 129:63S–71S 



Treatment 

 In such cases, initial therapy should 

consist of a nasal steroid and/or an 

oral antihistamine (preferably both) 

in order to treat the majority of 

possible etiologies 

 Leukotriene antagonists such as 

montelukast can be effective but are 

not first-line 

Ann Allergy Asthma Immunol 119 (2017): 471-475 

Chest 2006; 129:63S–71S 

 



Treatment 

 Other therapies (decongestants, 

immunotherapy, surgery) can be 

considered on a case by case basis 



Asthma 

 Patients who have cough-variant 

asthma can be challenging to 

diagnose 

 Will have a recurrent, productive 

cough but rarely (or never) wheeze, 

even in the midst of an exacerbation 

 Commonly misdiagnosed as having 

“recurrent bronchitis”  

 



Diagnosis 

 Spirometry will also commonly be 

normal for reasons that are not well 

understood 

 Diagnosis can be made via a 

bronchoprovocation test such as a 

methacholine challenge 

 If this is not available can consider 

a trial of an inhaled steroid 



Treatment 

 Empiric treatment with a short-

acting bronchodilator (albuterol) is 

not recommended, for multiple 

reasons: 



Treatment 

 A lack of response is insufficient to 

rule out asthma as a cause 

 Also non-specific as some patients 

with other causes (esp UACS) may 

experience some improvement 

 The upcoming 2019 asthma 

guidelines will no longer 

recommend albuterol alone, even 

for patients with mild disease 



Treatment 

 Important to realize that while 

exacerbations are often triggered by 

URIs (which are usually viral) the 

cough is inflammatory, not 

infectious and should be treated as 

such 



Treatment 

 Antibiotics should be avoided in 

favor of treating the underlying 

asthma with steroids and 

bronchodilators 



GERD 

 Cough can be the only symptom of 

GERD 

 Not commonly the result of gastric 

contents actually entering the 

airways or even the oropharynx, it is 

reflex-mediated in the GI tract itself 

Chest 2016; 150(6): 1341-1360 



GERD 

 Prevalence of GERD cough is less 

clear than asthma/UACS as 

estimates vary widely (2-86%) 



Diagnosis 

 Reflux is commonly “silent” and 

cannot be relied upon 

 Cough can be triggered irrespective 

of acidity/pH so an abnormal pH 

probe may indicate responsiveness 

to PPI but a negative one does not 

rule it out as a cause 

 Esophageal manometry is similar 

 



Diagnosis 

 As with UACS, the diagnosis may 

need to be based on either exclusion 

of the other common causes or by a 

trial of empiric therapy 

 



Chest 2016; 150(6): 1341-1360 



Treatment 

 In patients who have symptomatic 

GERD, abnormal manometry/pH 

testing, or evidence of 

laryngopharyngeal reflux (LPR) 

treatment with a PPI may improve 

the cough but overall the data 

suggests that PPI monotherapy is no 

better than placebo and less 

effective than lifestyle modification 



Treatment 

 However, the reported placebo 

effect tends to be quite large for 

cough and many of the studies of 

lifestyle modification were 

uncontrolled 



Treatment 

 Nonetheless, it is reasonable to 

conclude from the available data 

that PPI monotherapy may be 

insufficient and should be combined 

with lifestyle modification including 

weight loss 

 



Treatment 

 The recommended treatment for 

cough suspected to be due to silent 

GERD is therefore lifestyle 

modification +/- a PPI  

 Diet 

 Weight loss 

 Elevating the head of the bed 

 



Treatment 

 Particularly when done as a 

diagnostic/therapeutic trial, 

consideration should be given to 

prescribing a PPI with higher/twice-

daily doses 

 The effectiveness of lifestyle 

modifications (and compliance in 

general) should be monitored 

closely 

 

 



Treatment 

 GERD symptoms may improve 

after a few weeks but the literature 

suggests that resolution of cough 

can take up to 3 months 

 

  

Pulm Pharmacol Ther 2002;15(3) 261-266 



Non-asthmatic 

eosinophilic bronchitis 

 Least well known of the four 

 Incidence estimates vary; NAEB is 

clearly under-recognized but far less 

common than the rest 

 Should be considered prior to an 

extensive search for rare causes 

 



Non-asthmatic 

eosinophilic bronchitis 

 Characterized by eosinophilic 

inflammation, similar to asthma 

 Can also occur as the result of 

occupational or environmental 

exposures 

 Fortunately, also more like asthma 

than UACS or GERD, there are 

objective tests available to help 

make the diagnosis 

 



Non-asthmatic 

eosinophilic bronchitis 

 However, patients lack variable 

airway obstruction and hyper-

responsiveness 

 For this reason, PFT’s and 

bronchoprovocation tests are non-

diagnostic 



Diagnosis 

 Traditionally the diagnosis was 

made by demonstrating an 

eosinophil percentage of greater 

than 3% in induced sputum or BAL 

 Plus clinical improvement after 

treatment with inhaled or systemic 

corticosteroids 



Diagnosis 

 Fraction of Exhaled Nitric Oxide 

(FeNO) can also be used as an 

indicator of eosinophilic 

inflammation 

 Tends to be more practical and 

likely more widely available as well 



Diagnosis 

 Asthma: Reversible obstruction on 

PFT’s and/or positive 

bronchoprovocation test 

 

 NAEB: The above tests are negative 

but there is evidence of eosinophilic 

airway inflammation 

(Both should improve with steroids) 



Treatment 

 Inhaled steroids are the mainstay 

 Albuterol is commonly ineffective 

as it treats bronchospasm, not 

inflammation 

 Avoidance of occupational or 

environmental exposures 



Other notable causes of 

cough 

 Neurogenic cough:  

 May be due to a post-viral or other 

vagal neuropathy 

 No reliable test is available 

 



Other notable causes of 

cough 

 Neurogenic cough:  

 If the prior causes of cough have been 

ruled out then a trial of gabapentin (or 

a similar agent) is recommended as 

one of the initial treatments of 

“unexplained cough” that can be 

considered prior to referral to a cough 

specialist 



Other notable causes of 

cough 

 The other recommended 

intervention is a speech therapy 

evaluation for possible laryngeal 

dysfunction 



Other notable causes of 

cough 

 Arnold reflex:  

 Irritation of the external auditory canal 

or tympanic membrane (e.g., by an 

ingrowing hair) has been reported to 

cause chronic cough 

 Very rare but easy to screen for with a 

simple otoscopic examination  

 Rapid resolution of the cough may 

occur after removal 



Summary/Conclusion 

 Chronic cough is defined as being 

present for a duration of 8 weeks or 

greater  

 It is rarely the presenting symptom 

of a serious underlying disease in 

the absence of other high risk 

features 



Summary/Conclusion 

 Cough often poses a significant 

diagnostic challenge but a 

systematic approach focusing on the 

most common causes will 

nonetheless be successful in the 

great majority of patients 



Summary/Conclusion 

 The main clinical pitfalls to avoid 

are prematurely excluding a 

possible cause or failing to consider 

that there may be multiple causes 

present 



Summary/Conclusion 

 Due to the lack of pathognomonic 

findings or reliable diagnostic tests, 

a prolonged course of empiric 

therapy is often required as a 

diagnostic/therapeutic trial 

 



Questions?  

 The ACCP cough guidelines can be 

found at: 

www.chestnet.org/Guidelines-and-

Resources/CHEST-Guideline-

Topic-Areas/Clinical-Pulmonary 
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