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BACKGROUND: Unexplained chronic cough (UCC) causes significant impairments in quality
of life. Effective assessment and treatment approaches are needed for UCC.

METHODS: This systematic review of randomized controlled trials (RCTs) asked: What is
the efficacy of treatment compared with usual care for cough severity, cough frequency,
and cough-related quality of life in patients with UCC? Studies of adults and adolescents
aged > 12 years with a chronic cough of > 8 weeks’ duration that was unexplained after
systematic investigation and treatment were included and assessed for relevance and quality.
Based on the systematic review, guideline suggestions were developed and voted on by using
the American College of Chest Physicians organization methodology.

RESULTS: Eleven RCTs and five systematic reviews were included. The 11 RCTs reported data
on 570 participants with chronic cough who received a variety of interventions. Study quality
was high in 10 RCTs. The studies used an assortment of descriptors and assessments to
identify UCC. Although gabapentin and morphine exhibited positive effects on cough-related
quality of life, only gabapentin was supported as a treatment recommendation. Studies of
inhaled corticosteroids (ICS) were affected by intervention fidelity bias; when this factor was
addressed, ICS were found to be ineffective for UCC. Esomeprazole was ineffective for UCC
without features of gastroesophageal acid reflux. Studies addressing nonacid gastroesophageal
reflux disease were not identified. A multimodality speech pathology intervention improved
cough severity.

CONCLUSIONS: The evidence supporting the diagnosis and management of UCC is limited.
UCC requires further study to establish agreed terminology and the optimal methods of
investigation using established criteria for intervention fidelity. Speech pathology-based
cough suppression is suggested as a treatment option for UCC. This guideline presents
suggestions for diagnosis and treatment based on the best available evidence and identifies
gaps in our knowledge as well as areas for future research. CHEST 2016; 149(1):27-44
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Summary of Recommendations and
Suggestions
1. In adult patients with chronic cough, we suggest
that unexplained chronic cough be defined as a cough
that persists longer than 8 weeks, and remains
unexplained after investigation, and supervised
therapeutic trial(s) conducted according to published
best-practice guidelines (Ungraded Consensus-Based
Statement).

2. In adult patients with chronic cough, we suggest
that patients with chronic cough undergo a guideline/
protocol based assessment process that includes
objective testing for bronchial hyperresponsiveness
and eosinophilic bronchitis, or a therapeutic
corticosteroid trial (Ungraded Consensus-Based
Statement).

3. In adult patients with unexplained chronic cough,
we suggest a therapeutic trial of multimodality speech
pathology therapy (Grade 2C).

4. In adult patients with unexplained chronic cough
and negative tests for bronchial hyperresponsiveness
and eosinophilia (sputum eosinophils, exhaled nitric
oxide), we suggest that inhaled corticosteroids not be
prescribed (Grade 2B).

5. In adult patients with unexplained chronic cough,
we suggest a therapeutic trial of gabapentin as long
as the potential side effects and the risk-benefit
profile are discussed with patients before use of the
medication, and there is a reassessment of the risk-
benefit profile at 6 months before continuing the drug
(Grade 2C).

Remarks: Because health-related quality of life of
some patients can be so adversely impacted by their
unexplained chronic cough, and because gabapentin
has been associated with improvement in quality of life
in a randomized controlled clinical trial, the American
College of Chest Physicians (CHEST) Cough Expert
Panel believes that the potential benefits in some
patients outweigh the potential side effects. With
respect to dosing, patients without contraindications
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to gabapentin can be prescribed a dose escalation
schedule beginning at 300 mg once a day with additional
doses being added each day as tolerated up to a
maximum tolerable daily dose of 1,800 mg a day in
two divided doses.

6. In adult patients with unexplained chronic cough
and a negative workup for acid gastroesophageal
reflux disease, we suggest that proton pump inhibitor
therapy not be prescribed (Grade 2C).

Persistent cough of unexplained origin1 is a significant
health issue that occurs in up to 5% to 10% of patients
seeking medical assistance for a chronic cough2 and
from 0% to 46% of patients referred to specialty cough
clinics.3-6 Patients with unexplained chronic cough
(UCC) experience significant impairments in quality of
life. They endure a chronic cough that persists, often
for many months or years, despite systematic
investigation and treatment of known causes. There is
a need to identify effective treatment approaches for
UCC. In addition, it is essential to distinguish the
cough experienced by these patients from cough that
can be explained and effectively treated5 because
incomplete investigation or inadequate treatment will
also result in a persistent cough that seems to be
unexplained.

UCC represents a clinically significant chronic
cough that persists despite appropriate investigation
and treatment. It can occur under three different
circumstances: (1) chronic cough with no diagnosable
cause (UCC), (2) explained but refractory chronic
cough, and (3) unexplained and refractory chronic
cough. When patients with chronic cough undergo
investigation and the results of these investigations do
not identify a cause of their cough, this condition is
termed UCC. Patients can be assessed, investigated, and
identified as having conditions that are known to be
associated with chronic cough, but the cough persists
after treatment of these conditions, indicating explained
but refractory chronic cough. Patients may have negative
investigations for chronic cough and undergo empiric
therapy trials, and if these are negative, the patient has
unexplained refractory chronic cough. It is unclear
whether these distinctions are either useful or necessary.

The most useful assessment may be to identify UCC
by using the algorithm shown in Figure 1. UCC can
be defined according to several distinct features.
These are: (1) a chronic cough that persists after
investigation and follow-up, and (2) that persists after
therapeutic trials have been conducted according to
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Figure 1 – A proposed algorithm detailing a management approach to the patient with “difficult-to-treat” cough.5
indications identified during assessment and which
have been conducted according to published best
practice guidelines in an adherent patient. The present
journal.publications.chestnet.org
systematic review addresses the problem of UCC in
the areas of diagnosis, management, and future
directions.
Methods
The methodology of the CHEST Guideline Oversight Committee was
used to select the Expert Cough Panel chair and the international
panel of experts to perform the systematic review, synthesis of the
evidence, and development of the recommendations and suggestions.7

Systematic Review Question

The clinical question for this systematic review was generated by using
the PICO (population, intervention, comparison, outcome) format.8

The review question was: What is the efficacy of treatment
compared with usual care for cough severity, cough frequency, and
cough-related quality of life in patients with UCC?

Literature Search

The methods used for this systematic review conformed with those
outlined in the article “Methodologies for the development of
CHEST guidelines and expert panel reports.”7 The National
Guideline Clearinghouse (www.guideline.gov) and the Guidelines
International Network Library (www.g-i-n.net) were searched for
existing guidelines on UCC. Systematic reviews and clinical trials
were identified from searches of electronic databases (PubMed,
Embase, and the Cochrane Central Register of Controlled Trials
[Cochrane Library]) commencing from the earliest available date
until April 2014. The reference lists of retrieved articles were
examined for additional citations. The search terms used were:
[Cough OR chronic cough] AND [Idiopathic OR refractory OR
unexplained OR intractable]. An additional search for chronic cough
and [clinical trial] was conducted in PubMed.

The titles and abstracts of the search results were independently
evaluated by two reviewers (P.G.G. and W.G.) to identify potentially
relevant articles, based on the eligibility criteria of the study design
(randomized controlled trial [RCT], controlled clinical trial, or
systematic review) and population (patients with chronic cough that
was unexplained, refractory to treatment, or idiopathic; in adults or
adolescents aged > 12 years) (Table 1). The full text of all
potentially relevant articles was retrieved, and two reviewers (W.G.
and P.G.G.) independently evaluated all the retrieved studies against
the criteria.

Quality Assessment: Included articles underwent methodologic assessment.
For RCTs and controlled clinical trials, quality assessment was conducted by
using the Cochrane risk of bias tool.9 For systematic reviews, the
Documentation and Appraisal Review Tool was used.10
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TABLE 1 ] Eligibility Criteria

Criteria Study Requirements

Inclusion English-language publication

Population

a. Chronic cough: duration > 8 wk

b. Age > 12 y

c. Unexplained or refractory or idiopathic or intractable. Patients were required to have an
assessment for associated diseases that could cause chronic cough (eg, chronic lung disease)
and diseases commonly associated with cough (eg, asthma, rhinosinusitis, GERD, ACEI use).
The assessment could involve physician assessment; relevant investigations that were
negative, leading to a diagnosis of unexplained or idiopathic cough; or relevant treatment
trials that were negative or the cough was refractory to the treatment trial, leading to a
diagnosis of refractory cough or intractable cough

Intervention Treatment: any pharmacologic or nonpharmacologic intervention

Comparison/control Randomized controlled trial or controlled clinical trial or a systematic review

Outcome Cough severity or frequency or quality of life

ACEI ¼ angiotensin-converting enzyme inhibitor; GERD ¼ gastroesophageal reflux disease.
Grading Recommendations: In addition to the quality of the evidence,
the recommendation grading includes a strength of recommendation
dimension, which is used for all CHEST guidelines.7 In the context
of practice recommendations, a strong recommendation applies to
almost all patients, whereas a weak recommendation is conditional
and applies only to some patients. In the context of research
recommendations (eg, those provided in the present guideline), we
intended for a strong recommendation (Grade 1) to imply that we
recommend using intervention fidelity strategies in all studies in
which patients with chronic cough are being diagnosed and
managed. Intervention fidelity has been identified as an important
aspect of chronic cough studies and is defined “as the extent to
which an intervention was delivered as conceived and planned-to
arrive at valid conclusions concerning its effectiveness in achieving
Figure 2 – Systematic review flow
diagram. Review Manager (RevMan)
computer program. CENTRAL ¼
Cochrane Central Register of Controlled
Trials; PICO ¼ population, interven-
tion, comparison, outcome; RCT ¼
randomized controlled trial.
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target outcomes.”11 The strength of recommendation here is based
on consideration of three factors: balance of benefits to harms,
patient values and preferences, and resource considerations. Harms
incorporate risks and burdens to the patients, which can include
convenience or lack of convenience, difficulty of administration, and
invasiveness. These variables, in turn, affect patient preferences. The
resource considerations extend beyond economics and should also
factor in time and other indirect costs. The authors of these
recommendations have considered these parameters in determining
the strength of the recommendations and associated grades.

The findings of this systematic review were used to support the evidence-
graded recommendations or suggestions. A highly structured consensus-
based Delphi approach was used to provide expert advice on all guidance
 through
(PubMed,
L) (n = 557)

ords after duplicates removed
(n = 769)

Records screened
(n = 769)

Full-text articles assessed
for eligibility

(n = 25)

Irrelevant records excluded
for not meeting PICO

question criteria (n = 744)

Studies included in
systematic review

(n = 16)

• RCTs (n = 11)
• Systematic review (n = 5)

• Not chronic cough (n = 2)
• Not idiopathic refractory
   or unexplained cough
   (n = 2)
• Not an RCT (n = 1)
• Not cough-related
   outcomes (n = 2)
• Narrative review (n = 1)
• N = 1 study (n = 1)

Full-text articles excluded
with reasons (n = 9)

Additional records identified
through PubMed and other

sources (n = 623)
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statements. The total number of eligible voters for each guidance
statement varied based on the number of managed individuals recused
from voting on any particular statements because of their potential
TABLE 2 ] Study Characteristics: Extraction From Chronic

Citation Study Design

I

Antitussive

Khalid et al,24

2014
Randomized, double-blind,

placebo-controlled
crossover trial

TRPV1 600 m

Ryan et al,34

2012
Randomized, double-blind,

placebo-controlled trial
Gabapentin 1

Shaheen
et al,36 2011

Randomized, double-blind,
placebo-controlled trial

Esomeprazo

Yousaf et al,35

2010
Randomized, double-blind,

placebo-controlled trial
Erythromycin

Rytila et al,27

2008
Multicenter, randomized,

double-blind, placebo-
controlled trial

Mometasone
400 mg onc

Morice et al,25

2007
Randomized, double-blind,

placebo-controlled,
crossover trial

Morphine su

Ribeiro et al,29

2007
Randomized, double-blind,

placebo-controlled trial
Metered-dos
chlorofluor
beclometh
(1,500 mg/

Vertigan
et al,23 2006

Randomized, single-blind,
placebo-controlled trial

SPEICH-C. P
in each gro
4 individua
interventio
scheduled
period, and
practice of
componen
was recom

Jeyakumar
et al,22 2006

Randomized, placebo-
controlled trial

Amitriptyline

Pizzichini
et al,39 1999

Randomized, double-blind,
placebo-controlled trial

Budesonide
400 mg/inh

Holmes et al,26

1992
Randomized crossover

controlled trial
Ipratropium
320 mg/d

CHEST ¼ American College of Chest Physicians; NA ¼ outcome not assessed; SP
TRPV1 ¼ type 1 transient receptor potential vanilloid.
aMean � SD.
bMedian.
cMedian (range).

journal.publications.chestnet.org
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interests and transparency have been published elsewhere.7
Results
Figure 2 presents the results of the systematic review.
Nineteen individual RCTs were identified; 11 met the
inclusion criteria, and eight were excluded. Reasons for
exclusion were: studies did not assess chronic cough
because cough duration < 8 weeks,12-14 the study topic
was not idiopathic/refractory or unexplained cough,15,16

the study was not an RCT,17 and there were no cough-
related outcomes.18 The study by Sher et al19 used
memantine as an intervention and met inclusion
criteria, but no results were reported. A single-patient
RCT (one study) of ibuprofen was not included.20

Six potentially relevant systematic reviews were
identified; five met the inclusion criteria, and one was
excluded because it was a narrative review.21 No relevant
guidelines were identified. This technique resulted in the
inclusion of five systematic reviews and 11 RCTs, which
Refractory Cough of CHEST

ntervention Placebo

DurationInterventions No. No. Age, y

g 21 21 53 A single
dose

,800 mg qd 32 30 60.9 � 12.9a 10 wk

le 40 mg bid 22 18 51.0 � 11.6a 12 wk

250 mg qd 15 15 61 � 9a 12 wk

furoate
e daily

70 70 47 � 11a 8 wk

lfate, 5 mg bid NA NA NA 4 wk

e inhaler,
ocarbon-
asone
d), 500 mg tid

44 20 50 � 18a 2 wk

articipants
up attended
l 30-min
n sessions
over a 2-mo
home
the
ts of SPEICH-C
mended

43 44 NA 8 wk

10 mg qn 28 13 49.7b 10 d

Turbuhaler
alation bid

25 25 43 (20-75)c 2 wk

bromide 14 14 47 � 12a 3 wk

EICH-C ¼ Speech Pathology Evaluation and Intervention for Chronic cough;
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assessed a variety of interventions for UCC, refractory
cough, or idiopathic cough (Table 2).
Study Quality

The study quality for RCTs and controlled clinical
trials was high in 10 studies (Figs 3A and 3B). Significant
risk of bias was identified in one study22 in the areas
of randomization, concealment of allocation, blinding
of the intervention and outcome assessments, and
measurement the quality of life outcome. The
intervention used in the study by Vertigan et al23 was
a speech pathology intervention and involved concealed
random allocation, but treatment group and outcome
assessments were unblinded.

For systematic reviews, the Documentation and
Appraisal Review Tool10 (Table 3) was used. Each
Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
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Figure 3 – A, Quality assessment for included RCTs, overall results. Version
Collaboration, 2012. B, Quality assessment for included RCTs, individual stu
Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration, 20
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of the systematic reviews demonstrated substantial
adherence to the quality assessment criteria.

Characteristics of Included Studies

Most (n ¼ 9) trials were parallel-group, single-center
studies. There were three crossover trials24-26 and one
multicenter trial.27 The 11 RCTs reported data on 567
participants with UCC. Study sample size ranged from
14 to 144 subjects, with an average of 47 subjects per
study. Participants had a mean age of 52.1 years, and
most (60%) were women. Cough lasted a mean of
32 months prior to study entry.

Diagnosis of UCC

The diagnosis of UCC is applied after completion of a
systematic assessment and treatment for known causes
of cough. This analysis found that a variety of terms and
Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

25% 50% 75% 100%

s High risk of bias

5.2. Copenhagen: The Nordic Cochrane Centre, The Cochrane
dy results. Review Manager (RevMan) Version 5.2. Computer program.
12. See Figure 2 legend for expansion of abbreviation.
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TABLE 3 ] Quality Assessment for Included Systematic Reviews

Item
Yancy et al,31

2013 (A)
Johnstone et al,33

2013
Chamberlain et al,30

2014
Cohen and Misono,32

2014

1. Did the authors develop the research
question(s) and inclusion/exclusion criteria
before conducting the review?

Yes Yes Yes Yes

2. Did the authors describe the search methods
used to find evidence (original research) on
the primary question(s)?

Yes Yes Yes Yes

3. Was the search for the evidence reasonably
comprehensive? Were the following
included?

a. Search included at least two electronic
sources

Yes Yes Yes Yes

b. Authors chose the most applicable
electronic databases (eg, CINAHL
for nursing journals, Embase for
pharmaceutical journals, and MEDLINE for
general, comprehensive search) and only
limited search by date when performing an
update of a previous systematic review

Yes Yes Yes Yes

c. Search methods are likely to capture all
relevant studies (eg, includes languages
other than English; gray literature such as
conference proceedings, dissertations,
theses, clinical trials registries, and other
reports) and authors’ hand-searched
journals or reference lists to identify
published studies, which were not
electronically available

Yes Yes Yes Yes

4. Did the authors do the following when
selecting studies for the review?

a. Provide in the inclusion criteria: population,
intervention, outcome, and study design?

Yes Yes Yes Yes

b. State whether > 1 person applied the
selection criteria independently?

Yes Yes No Yes

c. State how disagreements were resolved
during study selection?

Yes Yes No Yes

d. Provide a flowchart or descriptive summary
of the included and excluded studies?

Yes Yes Yes Yes

e. Include all study designs appropriate for the
research questions posed?

Yes Yes Yes Yes

5. Were the characteristics of the included
studies provided in an aggregated form
such as a table? Were data from the original
studies provided on the participants,
interventions and outcomes?

Yes Yes Yes Yes
descriptions were used to identify the patient with
UCC. It is likely that most studies assessed patients
adequately for the common causes of chronic cough
(asthma, gastroesophageal reflux disease [GERD],
rhinosinusitis, and nonasthmatic eosinophilic bronchitis),
but documentation of this assessment was limited
(Tables 4 and 5).28
journal.publications.chestnet.org
UCC Terminology

Although UCC was identified as an inclusion criterion
for each study, the studies used a variety of descriptions
and labels to make a diagnosis of UCC (Table 6). The
title, abstract, introduction, and conclusion were
examined for descriptors used for this condition. Eight
33
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TABLE 4 ] Flowchart for Screening Chronic Unexplained, Refractory/Intractable, or Idiopathic Cough in Included Studies

Study

Investigations

Exclusions of DiseasesNo Smoking ACEI
Chest

Imaging
Sinus

Imaging BPC
Induced
Sputum Bronchoscopy Esophageal pH

Khalid et al,24 2014 Yes No Yes Yes Yes Unclear Yes Yes NA

Ryan et al,34 2012 Yes Yes No No No Yes No No COPD, asthma,
respiratory infection

Shaheen et al,36,a 2011 Yes Yes Yes No No No No No Aerodigestive
malignancy or Barrett’s
oesophagus, upper
respiratory infection

Yousaf et al,35 2010 Yes No Yes No Yes Yes No No Asthma, EB,
bronchiectasis,
chronic lung disease,
GERD, UACS

Rytila et al,27 2008 Yes No Yes Yes Yes No No No COPD, asthma, upper
respiratory infection,
UACS, GERD

Morice et al,25 2007 Yesb Yesb Yesb Yesb Yesb No Yesb Yesb NA

Ribeiro et al,29 2007 No No Yes Yes No No No No GERD, respiratory
infection, asthma,
COPD, rhinosinusitis,
UACS

Vertigan et al,23 2006 No Yes Yes Unclear Unclear Yes Unclear Unclear Upper respiratory tract
infection, allergy,
UACS, asthma, GERD,
EB, lung pathology,
COPD, neurologic voice
disorder

Jeyakumar et al,22 2006 Yes Yes Yes No No No Yes No Asthma

Pizzichini et al,39 1999 Yes Yes Yes Yes Yes No No No Respiratory tract
infection, chronic
bronchitis, sinusitis,
asthma

Holmes et al,26 1992 Yes Yes Yes Yes Yes No Yes No Asthma, GERD

BPC ¼ bronchial provocation challenge; EB ¼ eosinophilic bronchitis; UACS ¼ upper airway cough syndrome. See Table 1 and 2 legends for expansion of other abbreviations.
aInhaled or oral corticosteroids were prescribed although nonasthmatic eosinophilic bronchitis/asthma were not indicated in the study.
bBased on the previously published probability-based treatment algorithm.28
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TABLE 5 ] Flowchart for Screening Chronic Unexplained, Refractory/Intractable, or Idiopathic Cough in Included
Studies

Study

Failure to Improve With Empiric Treatment

UACS Nasal Disease Asthma NAEB GERD

Khalid et al,24 2014 No Yes Yes Yes Yes

Ryan et al,34 2012 No Yes Yes Yesa Yes

Shaheen et al,36 2011 Yes Yes Yesa Yesa Yes

Yousaf et al,35 2010 No Yes No Yes Yes

Rytila et al,27 2008 No No No No No

Morice et al,25 2007 Yesb Yesb Yesb Yesb Yesb

Ribeiro et al,29 2007 No No No No No

Vertigan et al,23 2006 Yes Unclear Yes Unclear Yes

Jeyakumar et al,22 2006 No No Yes No Yes

Pizzichini et al,39 1999 Yes No No No Yes

Holmes et al,26 1992 No No No No No

See Table 1 and 4 legends for expansion of abbreviations.
aInhaled or oral corticosteroids were prescribed although nonasthmatic eosinophilic bronchitis (NAEB)/asthma were not indicated in the study.
bBased on the previously published probability-based treatment algorithm.28
of the RCTs used a simple label to identify the patient
group, whereas three studies did not use a label but
provided a descriptive phrase.23,27,29 One study used
several labels concurrently within the same article25

(treatment-resistant, idiopathic, and intractable). The
systematic reviews used the terms refractory,30-32

unexplained,31,33 and idiopathic cough.32

The labels and descriptions identified UCC as either
refractory to empiric treatment trials23-25,30-32,34 or as
unable to be assigned an etiology.20,25,29,31-33,35,36 The
case descriptions used were as follows: Vertigan et al,23

chronic cough that had persisted despite medical
treatment according to the anatomic diagnostic protocol;
Rytila et al,27 cough and symptoms suggesting asthma but
with normal lung function; Jeyakumar et al,22 history
consistent with postviral vagal neuropathy, which
includes a daily, dry, nonproductive cough of 6 months’
duration precipitated by a throat tickle, dry sensation,
TABLE 6 ] Labels Used to Describe Chronic Unexplained Co

Label

Unexplained chronic cough 2 stud

Refractory chronic cough 2 stud

Idiopathic chronic cough 1 stud

Chronic cough of unknown etiology 3 stud

Chronic treatment-resistant cough 1 stud

Intractable chronic cough 1 stud

Postviral vagal neuropathy 1 stud

SR ¼ systematic review.
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laughter, or speaking (most patients had a history of a
readily identifiable antecedent upper respiratory tract
infection); and Ribeiro et al,29 chronic cough for which
GERD and postnasal drip syndrome (PNDS) had been
excluded.

Intervention Fidelity Assessment

None of the RCTs reported application of the CHEST
2006 clinical practice guidelines in their standardized
assessment of potential participants. Three RCTs reported
that the patients were assessed according to a standardized
published assessment protocol (Vertigan et al,23 CHEST
2006; Irwin et al,2 CHEST 2006; Yousaf et al,35 British
Thoracic Society guidelines; Morice et al,25 algorithm
from European Respiratory Journal).

Each of the RCTs reported that patients were excluded
if they were assessed as having comorbidity associated
with cough. Asthma was excluded by physician
ugh

Reference

ies26,35 2 SR31,33

ies24,34 3 SR30-32

y20,25 1 SR32

ies26,36,37

y25

y25

y22
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diagnosis (nine trials), treatment use for asthma (one
trial), or negative asthma treatment trial (one study).
Significant smoking (> 10 pack-years) was an exclusion
criterion in nine of the trials. GERD was mentioned as
an exclusion criterion in all trials. Rhinosinusitis or
PNDS was assessed and excluded according to diagnosis
or negative treatment trial in nine studies. One RCT
allowed entry of patients with untreated nasal allergies.22

None of the studies reported the quantitative results
of treatment trials conducted prior to randomization
or how their outcomes were assessed. Treatment trials
were specifically noted to have been conducted for the
following reasons: nasal disease, seven trials; GERD,
eight trials; and asthma, six trials.

Investigation for causes of chronic cough was reported
for each study, but the intensity of the investigation
varied. Chest radiography was reported in 10 studies,
bronchial hyperresponsiveness (BHR) in six studies,
sinus imaging in six studies, and investigation of GERD
by using esophageal pH probe monitoring in two
studies. More specialized investigation for causes of
cough with a chest CT radiographic scan of the thorax
(one study), induced sputum (for eosinophilic
bronchitis, three studies), or polysomnography (for
obstructive sleep apnea, no studies) were uncommon.

1. In adult patients with chronic cough, we suggest
that unexplained chronic cough be diagnosed as a
TABLE 7 ] Overall Summary Treatment Effects from RCTs

Citation Intervention

Nonpharmacologic

Vertigan et al23 Speech therapy

Inhaled corticosteroid

Rytila et al27 Mometasone 400 mg once daily

Ribeiro et al29 Beclomethasone 500 mg tid

Pizzichini et al39 Budesonide 400 mg bid

Neuromodulators

Khalid et al24 TRPV antagonist SB-705498 600
single dose

Ryan et al34 Gabapentin 900 mg bid

Morice et al25 Morphine 10 mg bid

Jeyakumar et al22 Amitriptyline 10 mg nocte

Other

Shaheen et al36 Esomeprazole 40 mg bd

Yousaf et al35 Erythromycin 250 mg qd

Sher et al19 Memantine 20 mg daily

Holmes et al26 Inhaled ipratropium bromide 80 m

� ¼ no effect; NR ¼ not reported; þ ¼ positive effect; QOL ¼ quality of life; ?
UCC ¼ unexplained chronic cough. See Table 2 legend for expansion of other
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cough that persists longer than 8 weeks, and remains
unexplained after investigation, and supervised
therapeutic trial(s) conducted according to published
best-practice guidelines (Ungraded Consensus-Based
Statement).

2. In adult patients with chronic cough, we suggest
that patients with chronic cough undergo a guideline/
protocol based assessment process that includes
objective testing for bronchial hyperresponsiveness and
eosinophilic bronchitis, or a therapeutic corticosteroid
trial (Ungraded Consensus-Based Statement).
Treatment: RCTs

The treatments assessed in this review were grouped into
several categories.

1. Nonpharmacologic therapies: a multimodality speech
pathology-therapy based intervention was identified.

2. Inhaled corticosteroids (ICS): this strategy targets
airway inflammation, predominantly eosinophilic
inflammation that occurs in asthma, rhinitis, and
nonasthmatic eosinophilic bronchitis (Table 7).

3. Neuromodulatory therapies: this group included
therapies with known action on neural pathways,
such as amitriptyline, gabapentin, and morphine
(Table 8).37,38

4. Other therapies (Table 7): esomeprazole, erythro-
mycin, ibuprofen, and ipratropium.
of UCC

Cough Severity Cough Frequency Cough QOL

þ NA NA

?þ NA NA

þ NA NA

� NA NA

mg � � �

þ þ þ
þ NA þ
NA NA þ

� NA �
NA ? �
NR NR NR

g qid þ NA NA

¼ possible effect in direction shown; RCT ¼ randomized controlled trial;
abbreviations.
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TABLE 8 ] Effects of Neuromodulator Therapies on Cough in LCQ and CQLQ

Study
Change in LCQ
From Baseline

Change in CQLQ
From Baseline MID and Comments

Jeyakumar
et al,22 2006

NA Amitriptyline: 24.53; guaifenesin-
codeine: 2.92 (Note: Wang Gang
estimated the scores according to
Fig 1 provided by the author)

MID based on 2 methods: GRCS
(10.58 � 10.63) and Punum Ladder
(21.89 � 15.38]).37

Morice et al,25

2007
LCQ: morphine, 3.2;

placebo, 1.2
Subdomains in LCQ

(95% CI): physical,
–1.1 to –4.3;

psychological, –1.1 to
–3.9;

social, –1.7 to –3.0

NA MID in LCQ is 1.3 � 3.2 and MID
for subdomains in LCQ is 0.2 � 0.8
in physical, 0.8 � 1.5 in
psychological, and 0.2 � 1.1 in
social.38

Ryan et al,34

2012
LCQ: gabapentin, 2.5;

placebo, 1.1

CQLQ ¼ cough-specific quality-of-life questionnaire; GRCS ¼ Global Rating of Change Scale; LCQ ¼ Leicester Cough Questionnaire; MID ¼ minimum
important difference. See Table 2 legend for expansion of other abbreviation.
Nonpharmacologic Therapies: A RCT reported a
positive benefit on cough severity when a multimodality
speech pathology therapy-based intervention was used.23

No adverse effects were reported. Chamberlain et al30

published a systematic review of nonpharmacologic
therapy for refractory chronic cough. The authors
identified English-language reports that investigated
nonpharmacologic treatment of refractory chronic
cough in adults published between 1980 and 2012. This
review identified one RCT (by Vertigan et al23) and
several observational studies. The intervention included
two to four sessions of education, cough suppression
techniques, breathing exercises, and counseling. The
intervention resulted in a reduction in cough frequency
(three studies), an improvement in cough severity (two
studies), and a beneficial effect on cough-related quality
of life (four studies). Although the review found support
for nonpharmacologic therapy for UCC, it also noted
the paucity of high-quality evidence and the need for
additional studies.

3. In adult patients with unexplained chronic cough,
we suggest a therapeutic trial of multimodality speech
pathology therapy (Grade 2C).

Inhaled Corticosteroids: ICS were studied in three
randomized trials. Different agents were used in each
trial and at different comparative doses (mometasone,
budesonide, and beclomethasone). ICS were found to
improve cough severity in two studies,28,29 but no other
patient-reported outcomes were reported. No adverse
effects were reported.
journal.publications.chestnet.org
ICS target airway inflammation, predominantly
eosinophilic inflammation that occurs in asthma,
rhinitis, and nonasthmatic eosinophilic bronchitis. A
significant limitation of two of these RCTs28,29 is that
they did not include optimal assessment of asthma (with
BHR testing) or eosinophilic bronchitis (with induced
sputum testing or exhaled nitric oxide) as part of the
cough evaluation when assessing eligibility for study
entry. BHR testing was, however, included as part of
the follow-up assessment, and BHR was identified in up
to 50% of the participants in one study.28 This finding
indicates an intervention fidelity bias in which 50% of
included patients may have had asthma rather than
UCC.

BHR and induced sputum testing were included in the
study by Pizzichini et al.39 A positive BHR test result was
an exclusion criterion. Each of the included participants
had a negative result on induced sputum testing for
eosinophils. Pizzichini et al39 found no beneficial effect
of inhaled budesonide on cough symptoms in their
population of nonasthmatic, noneosinophilic subjects
with UCC.

Johnstone et al33 performed a systematic review to assess
whether ICS could cure UCC in adults. Eight eligible
RCTs were identified involving 570 participants. The
studies were heterogeneous with respect to cough
duration (> 3 weeks to > 8 weeks) and the lack of
exclusion of other cough-related conditions. For
example, four of the included studies permitted subjects
with associated GERD and three permitted associated
37
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PNDS. The studies were of good quality but were
heterogeneous, which precluded meta-analysis. Overall,
ICS treatment led to a significant reduction in cough
score, but analysis of the primary outcome (cure) was
not possible because of study heterogeneity.

BHR testing is recommended as part of the diagnostic
assessment of chronic cough when asthma is a
consideration.2 It is likely that a more complete
diagnostic evaluation is required to assess coexisting
asthma.

4. In adult patients with unexplained chronic cough
and negative tests for bronchial hyperresponsiveness
and eosinophilia (sputum eosinophils, exhaled nitric
oxide), we suggest that inhaled corticosteroids not be
prescribed (Grade 2B).

Neuromodulatory Therapies: Neuromodulatory agents
are believed to act on the enhanced neural sensitization
that is a key component of unexplained cough. Each of
the centrally acting neuromodulators (amitriptyline,
gabapentin, and morphine) had positive effects on
cough-specific quality of life. The magnitude of this
effect exceeded the minimum important difference for
the instruments used in two studies (Table 8). There was
significant potential for selection bias (Fig 3B), and
because we were unable to verify the reporting of the
amitriptyline results, this agent was not included in the
recommendations.

In the study by Ryan et al,34 adverse events were
reported in 31% of the gabapentin group and included
confusion, dizziness, dry mouth, fatigue, and/or nausea;
blurred vision, headache, and memory loss was reported
in only one patient each. Adverse events were reported
in 10% of the placebo group, and there was no
statistically significant difference in adverse events
between the gabapentin and placebo groups. In the study
by Morice et al,25 morphine was well tolerated, and no
patients dropped out because of adverse events. The
most common adverse effects noted were constipation
(40%) and drowsiness (25%). The study by Jeyakumar
et al22 did not report adverse effects.

Cohen and Misono32 performed a systematic review
of neuromodulatory therapy for chronic idiopathic
cough. Chronic cough was defined as > 6 weeks’
duration, which is shorter than the guideline definition
of > 8 weeks. Idiopathic cough was identified by
eliminating articles that included participants with
cough due to other conditions, such as reflux disease,
sinonasal pathology, allergy, pulmonary diseases, and
38 Evidence-Based Medicine
angiotensin-converting enzyme inhibitor treatment.
Eight relevant articles were evaluated, including two
RCTs.22,34 A broad range of neuromodulators was
studied, including gabapentin, pregabalin, amitriptyline,
and baclofen. The review identified positive effects of
neuromodulator therapy on cough-specific quality of life
and cough severity, and it recommended further study
design improvements for future research.

This class of therapy seems promising for the treatment
of UCC. For each of the agents (morphine, amitriptyline,
and gabapentin), there is a single positive RCT. Adverse
effects can be significant and limit the maximum
tolerable dose of these agents. Their role in therapy in
relation to speech pathology interventions must be
defined and improvements made to understand their
adverse event profiles.

Based on the available evidence, an initial weak
recommendation addressing gabapentin and morphine
was proposed to the CHEST Expert Cough Panel. Only
75% of the panelists who voted were in favor of this
recommendation, and it therefore failed to pass. Based
on feedback from the voting panelists, the authors
subsequently split the recommendation into two
recommendations, one addressing gabapentin and the
other addressing morphine. Wording was added to both
recommendations suggesting that reassessment of the
risk-benefit profile be performed at 6 months. Dosing
information based on the RCT conducted by
Ryan et al34 was also added to the gabapentin
recommendation. The gabapentin recommendation
passed with an approval of 90% of the votes; the
morphine recommendation failed to pass, however, with
an approval of only 71% of the votes. Based on further
feedback from the voting panelists, the morphine
recommendation was again revised and wording was
added suggesting that morphine could be used when all
other therapeutic options have failed to improve cough
and there was close follow-up at 1 week and then
monthly. During the third and final round of voting, the
recommendation still failed to pass, with only 75% of the
votes approving of the recommendation (to meet
approval, an approval score of 80% was needed). The
morphine recommendation was therefore removed from
this guideline.

5. In adult patients with unexplained chronic cough,
we suggest a therapeutic trial of gabapentin as long
as the potential side effects and the risk-benefit
profile are discussed with patients before use of
the medication, and there is a reassessment of the
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risk-benefit profile at 6 months before continuing the
drug (Grade 2C).

Remarks: Because health-related quality of life of some
patients can be so adversely impacted by their
unexplained chronic cough, and because gabapentin has
been associated with improvement in quality of life in a
randomized controlled clinical trial, the CHEST Cough
Expert Panel believes that the potential benefits in some
patients outweigh the potential side effects. With respect
to dosing, patients who have no contraindications to
gabapentin can be prescribed a dose escalation schedule
beginning at 300 mg once a day; additional doses can be
added each day as tolerated up to a maximum tolerable
daily dose of 1,800 mg a day in two divided doses.

Other Therapies: Esomeprazole: Esomeprazole, a
proton pump inhibitor, was studied in high doses for the
treatment of UCC.36 No benefits on cough severity or
quality of life were observed, suggesting that there was no
evidence that the chronic cough was due to acid reflux
with GERD. Moreover, there were no serious adverse
events, and no one was withdrawn from the study for
safety. The study power was calculated to detect a 1 SD
change in the cough-specific quality-of-life questionnaire.

6. In adult patients with unexplained chronic cough
and a negative workup for acid reflux disease, we
suggest that proton pump inhibitor therapy not be
prescribed (Grade 2C).

Erythromycin: Erythromycin was found to be
ineffective in patients with UCC.35 The study had
80% power to detect a 50% reduction in cough
frequency. The authors did not report any adverse
events. Erythromycin should be well tolerated in this
study: it was prescribed at a low dosage, and all subjects
completed the study except for two withdrawals for
personal reasons. Because erythromycin is an
experimental therapy for UCC and is not widely used for
UCC, this agent was not included in recommendations.

Ipratropium Bromide: A randomized trial of inhaled
ipratropium bromide for unexplained cough reported a
significant reduction in cough severity and a good safety
profile.26 Subsequent research has identified an
inhibitory effect of this class of medication on type 1
neuronal transient receptor potential vanilloid (TRPV1)
receptors.40 However, this agent was not included in the
recommendations because the ipratropium findings
were from an older study, with a small sample size and
limited reporting of methods, and the results have not
been replicated.
journal.publications.chestnet.org
Symptomatic Treatment: Systematic Review

Yancy et al31 reported a comparative effectiveness
review of symptomatic treatments for chronic cough,
based on 43 English-language articles published up
to June 2012 and involving 3,067 participants. Study
quality was mixed and rated as good (11 studies),
fair (30 studies), or poor (eight studies). The review
highlighted the problems of successfully treating UCC
and stated that the purpose of the review was to evaluate
the effectiveness of treatments for the symptom of
chronic cough in patients with UCC or refractory
chronic cough. Articles were excluded if the therapy
was directed at an underlying cause.

Although participants in the studies were required to
have UCC, most (36 of 49 [74%]) of the included articles
studied patients with chronic cough associated with a
disease known to cause cough (eg, COPD, chronic
bronchitis, tuberculosis, lung cancer, asthma). Five
articles addressed UCC as defined by our review, and
four articles included patients with UCC as well as
cough in association with a defined cough-related
disease. In the selection of studies for inclusion, 73
articles were excluded because the study population
did not have chronic cough of unknown cause or
refractory cough of known cause. The reproducibility
and validity of the judgements about including or
excluding articles based on the assessment of UCC
in the setting of participants with a known cough-
related disease were incompletely described, and this
factor was acknowledged as a limitation of the
systematic review. In their methods, the authors state,
“Because determination of whether an individual’s
chronic cough was truly unexplained or refractory was
often difficult or impossible given available descriptions
in the published article, we did not exclude articles
based on diagnostic evaluation or empiric therapeutic
trials, but rather described such information in an
attempt to infer to what extent study populations
could be considered unexplained or refractory according
to current criteria.” This statement indicates that
requirements for a diagnostic and therapeutic evaluation
were not inclusion criteria in the definition of UCC.
Consequently, in their discussion, the authors noted that
only a minority of articles included participants who
had a high probability of having UCC and that this
factor would limit the applicability of their findings.
They stated, “Few studies directly reported assembling
patients fitting our intended population of idiopathic or
refractory chronic cough. Only three studies, including
one of assessing the effect of morphine, were clearly in
39
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patients with unexplained cough and required subjects
to have gone through a diagnostic evaluation to exclude
most causes of cough.”

Importantly, the concept of UCC as evaluated in the
review by Yancy et al31 differs from that which has been
addressed in the present review. The two reviews differ
significantly in the area of study selection, particularly as
it relates to participant characterization. Our review
sought carefully to define the population in the evidence
base and, in doing so, increases the applicability of the
results to a clinically recognizable population seen in
secondary or tertiary care settings.

Discussion

Diagnosis

Chronic cough is difficult to treat when it is unexplained
or fails to respond to therapy. Based on this systematic
review, the present guideline makes several suggestions
for the assessment and treatment of UCC. The terms
“unexplained chronic cough,” “difficult-to-treat cough,”
or “refractory chronic cough” were considered
appropriate descriptors by the guideline panel. The
condition is defined as a chronic cough that persists after
comprehensive investigation, medical assessment, and
optimal trials of indicated therapy in an adherent
patient.

The key elements of this definition are the requirements
for adequate assessment, investigation, and therapy.
These processes are detailed in the CHEST chronic
cough guideline,2 as well as in other cough reviews.4,5

The completeness of this assessment and treatment
approach according to the five areas of intervention
fidelity (study design, training of providers, delivery
of treatment, receipt, and enactment of treatment)41

is recognized as an important paradigm in the
determination of UCC. Although the studies reviewed
in this assessment showed fair to good adherence to
intervention fidelity, there are clearly opportunities to
provide better documentation of the assessment process
in published reports. There is also a need to consistently
use validated outcome assessment tools when evaluating
treatment response in chronic cough. Current CHEST
guidelines directed at strengthening future studies of
cough provide recommendations for incorporating the
use of an intervention manual and other intervention
fidelity strategies in chronic cough studies41 and also
detail validated tools developed for assessing cough
outcomes.42 The use of an intervention fidelity tool will
facilitate the strengthening of study quality in chronic
40 Evidence-Based Medicine
cough research.41 Intervention fidelity bias was identified
as a problem in studies of ICS for unexplained chronic
cough; these studies included incomplete assessments
of asthma, allergy, and nonasthmatic eosinophilic
bronchitis. Specifically, this means that if a protocol-based
clinical trial of ICS yielded no improvement (suggesting
there was no airway inflammatory process as the basis for
the cough and thus substantiating that the cough was an
UCC), the recommendation is not to treat with ICS. The
recommendation is that these conditions be objectively
assessed before making a diagnosis of UCC. When this
method was followed, ICS were shown to be ineffective in
the treatment of UCC.39

Therapy

A wide range of therapies have been assessed in UCC.31

Neuromodulator therapy was found to significantly
improve cough quality of life in three RCTs. Each
study used a different intervention (gabapentin or
morphine). The largest study (by Ryan et al34) also
assessed cough frequency and found that gabapentin
reduced cough frequency in UCC. The consistency of
these positive results indicates that centrally acting
mechanisms are important in UCC and should be
studied further.

A treatment suggestion regarding neuromodulators for
UCC recognized the limitations of the evidence, namely
the paucity of studies, their comparatively small sample
size, and the fact that one of the three RCTs had a
moderate risk of bias; collectively, these factors mean
that the estimate of treatment effect is imprecise. In
addition, the treatments used did have adverse effects,
mainly predictable central nervous system effects. In the
case of gabapentin, these were reportedly managed by
modification to dose.

Several other therapies were evaluated for UCC. Speech
pathology was found to have a positive effect on cough
severity, and a subsequent open-label study confirmed
this finding and extended the results to show positive
effects on cough quality of life and objective cough
counts. Proton pump inhibitors are recommended for
chronic cough caused by GERD. Because GERD can
occur without typical esophageal symptoms, some
authors have proposed that proton pump inhibitors be
used for UCC. This theory was examined in an RCT,
which found that in the absence of typical symptoms
attributable to GERD, the empiric use of a high-dose
proton pump inhibitor was not effective at improving
cough quality of life.36 Similarly, macrolides did not
improve quality of life in patients with UCC.35
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Summary of the Systematic Review Results and
Its Limitations
The present systematic review evaluated 11 RCTs and
five systematic reviews that examined therapeutic
interventions in UCC. There was substantial diversity
in the terms used to describe UCC, and an agreed
definition was not uniformly applied. Similarly, the
assessment process was incompletely described in many
studies. These aspects indicate that there may be
heterogeneity in the patient population under study, and
this limitation restricts the generalizability of the results.
Intervention fidelity is now recognized as a key aspect
in the diagnosis of UCC. This factor was incompletely
reported in the studies included in the review, which
indicates the possibility for indication bias in the studies
evaluated. There was a range of interventions used, and
none of these were replicated in other RCTs. The study
sample sizes were relatively small, and a variety of
outcome assessment tools were used, not all of which
were adequately validated. These aspects of study design
limit the strength of the conclusions.

Future Directions
The CHEST Expert Cough Panel considered ways to
improve research in UCC by examining clinical trial
design, chronic cough registries, and potential research
questions (Table 9).

Study Population

The ideal clinical trial patient population in this area was
considered to have UCC or refractory chronic cough,
TABLE 9 ] Future Research Directions in UCC

Diagnosis

What are the diagnostic criteria for UCC? W

Is there evidence of a specific phenotype of UCC? [eg,
based on sex, BMI, post viral history]

P

What is the place of cough sensitivity testing in UCC? I

Is UCC a diagnosis of exclusion? C

What is the place of cough sensitivity tests such as
capsaicin in UCC?

O

What is the prevalence of UCC when intervention fidelity to
cough diagnosis is adequately assessed?

D

What is the place of assessment and treatment for nonacid
gastroesophageal reflux in the assessment of UCC?

What is the comparative efficacy of diagnostic testing vs.
empiric corticosteroid trials for assessment of
eosinophilia airway diseases associated with chronic
cough?

PICO ¼ population, intervention, comparison, outcome. See Table 7 legend for
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assessed according to guidelines, in which participants
were not taking an angiotensin-converting enzyme
inhibitor and were nonsmokers. The diagnostic criteria
for UCC must be carefully determined. This determination
requires use of and adherence to an assessment manual
which incorporates the five areas of intervention fidelity
to determine that a subject truly has UCC. Drugs for
coexisting conditions, such as proton pump inhibitors for
GERD, are considered permissible as long as they are
used at a stable dose. Participants require exclusion of
significant chronic respiratory disease, such as chronic
asthma, COPD, or bronchiectasis. These measures ensure
a homogeneous study population. Participants should
have sufficient and measurable cough severity at study
entry.

Comparison Group

There can be a significant placebo effect in cough trials.

Outcome Measures

The CHEST Cough Expert Panel has recommended
quality of life as the primary study outcome. In adults,
use of the cough-specific quality-of-life questionnaire or
the Leicester Cough Questionnaire is recommended.

Trial Design

For the study of chronic cough, either a parallel-group
or crossover design is possible. For the study of acute
or subacute cough, a parallel-group design is preferable
because of a significant natural recovery in these
conditions. Stratification for randomization based on
Study Design

hat does an ideal study look like [PICOD]?

: population: how should the population be selected and
assessed prior to entry

: description of the intervention

: placebo effect in cough studies

: outcomes measures: objective, subjective; response
characteristics,

: design: discuss relative merits of different designs, eg
randomized vs. before-after; parallel vs cross-over; single
vs. multiple interventions

expansion of other abbreviation.
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sex and severity should be considered to avoid problems
with statistical analysis because of the importance of
these two variables on outcomes.

Chronic Cough Registries

Registries for UCC could be used to document patient
characteristics and outcomes, as well as clinical trials in
progress. They could also serve as a source of research
participants for trials and may allow for phenotyping
according to age, sex, cough duration, cough severity,
cough reflex sensitivity (C2 and C5), and other
biomarkers. Registries can be used for genetic studies
in chronic cough.

The panel members were aware of several completed
clinical trials with the following agents: memantine
(results were presented as an abstract, and authors
were requested to provide update; no reply was received
as of August 2014); theobromine, P2X3 antagonists,43

pregabalin,44 and physiotherapy and speech and
language therapy intervention (in submission).

Novel Therapeutic Agents

There are now numerous targets for novel therapeutic
agents in UCC. These include peripheral targets, as well
as the brainstem and cerebral cortex. The optimal site to
target with intervention is not known.

TRPV1 Antagonists

A RCT of a TRPV1 antagonist observed a significant
reduction in capsaicin cough reflex sensitivity.24 No
changes in cough severity or quality of life were observed.

Conclusions
UCC requires further study to determine consistent
terminology and the optimal methods of investigation
using established criteria for intervention fidelity.
Neuromodulatory therapies and speech pathology-based
cough suppression are suggested as therapeutic options
for UCC.
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