4

e —y
Aﬂ:ﬂrﬁagamﬁeseamh nd Quality @ EH’E’.’.TI-‘-"E HECI'H"I C'UI'E F'rﬂgrﬂm

n Health Care * www.ahrg.gov

Evidence-based Practice Center Systematic Review Protocol
Project Title: Assessment and Management of Chronic Cough
Amendment Date(s):
Amendment 1 — October 4, 2012
(Amendment Details — see Section VII)

I. Background and Objectives for the Systematic Review

In the United States, cough is the most common complaint for which patients seek medical
attention and is the second most common reason for a general medical examination—accounting
for over 26 million office visits in the U.S. annually.* Often cough results from an acute self-
limited viral upper respiratory tract infection; however, there are multiple causes of cough
beyond the common cold, including both respiratory tract and nonrespiratory tract-related
etiologies. Cough that lasts more than 4 weeks in children younger than 14 years of age or more
than 8 weeks in adolescents and adults 14 years of age and older is considered to be chronic.
Such chronic cough is responsible for up to 38 percent of pulmonary outpatient visits.>*

Although cough is a troublesome symptom that causes discomfort to patients, it serves a
potentially beneficial purpose: it clears the airways of excessive mucus, irritants, or abnormal
substances such as edema fluid or pus. But while cough may serve a useful function, it can also
lead to a variety of problems, including exhaustion (57%), feeling self-conscious (55%),
insomnia (45%), changes in life-style (45%), musculoskeletal pain (45%), hoarseness (43%),
excessive perspiration (42%), and urinary incontinence (39%).* The purpose of this review is to
evaluate the effectiveness of instruments to evaluate cough and the comparative effectiveness of
treatments for the symptom of cough for patients with either refractory or unexplained cough.

Patient Population

Across all ages, there are many causes of chronic cough, of which more than one may affect
any particular patient. The three most common causes of chronic cough in adult nonsmokers for
which patients seek medical attention are upper airway cough syndrome (UACS, formerly
known as postnasal drip syndrome), asthma, and gastroesophageal reflux disease (GERD).
Several prospective studies®>®° suggest that chronic cough is due to multiple causes 18 to 62
percent of the time. Even in patients for whom the underlying cause of cough has been identified
and treated, the symptom of cough may persist and cause continued distress.

In patients with no identifiable cause of cough (unexplained or idiopathic) or no response to
specific treatment (unresponsive, refractory, or intractable), chronic cough poses a particularly
challenging problem. For adult patients in whom a specific cause of chronic cough is not easily
identified, the American College of Chest Physicians (ACCP) 2006 guidelines recommend an
empiric approach to diagnosis and treatment. This approach begins with a trial of an
antihistamine (first generation) and decongestant (for presumed UACS), followed by an
assessment for cough-variant asthma by bronchoprovocation challenge (BPC) followed by a trial
of asthma treatment or, if BPC is not available, an empiric trial of antiasthma therapy. If the BPC
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IS negative or an empiric trial of antiasthma treatment is ineffective, then an assessment for
nonasthmatic eosinophilic bronchitis (NAEB) is recommended, by induced sputum test for
eosinophils. If this test is positive, or if it cannot be performed, then a trial of inhaled
corticosteroids is recommended. Finally, if the induced sputum for eosinophils is negative or a
trial of corticosteroids is negative, then empiric treatment for GERD is recommended. Patients
with a chronic cough in whom an underlying etiology is not defined despite a thorough
diagnostic workup are considered to have unexplained chronic cough. Patients in whom an
underlying etiology has been identified, but treatment fails to resolve the chronic cough are
considered to have refractory cough. How best to manage and treat patients with refractory
cough and patients with unexplained cough is uncertain and is the target of this systematic
review.

==
Aﬂ:ﬁrﬁaﬁ:m’e Research and Quality @ EFI:E{'”?E H 20 |r+1 Cﬂ e Prﬂg ram

n Health Care * www.ahrg.gov

Current Treatment

The diagnosis and management of cough has been the subject of several guideline efforts,***2

two aimed at assessment of cough in adults'®*! and one focused on children.*? Guidelines from
the ACCP, last updated in 2006, are the most comprehensive resource and will be the subject of
a future update.** According to these guidelines, initial clinical evaluation is aimed at
determining the cause or underlying etiology of cough based on history, physical examination,
and, if the cough is chronic, chest x-ray. Several measurement methods exist to evaluate cough
severity, including health-related quality of life (HRQOL) instruments, visual analog scales,
cough counts (using real-time wearable computerized equipment), and tussigenic challenge.
These methods, however, have had limited acceptance within the broader clinical community,
and their current use and subsequent impact on clinical decisionmaking and patient outcomes is
small.

If treatment of the underlying etiology fails to resolve the cough, or if no cause can be
identified, then the cough may be treated symptomatically (Table 1). In the majority of cases,
symptomatic treatment consists of antitussive therapy to decrease the frequency and severity of
the cough. Antitussive treatments vary in mechanism of action—nonspecific antitussives such as
dextromethorphan and codeine appear to act in the brain stem to reduce the cough reflex. Other
nonspecific antitussives, such as benzonatate, act to anesthetize respiratory passages and thus
reduce the stimulus to cough. Other agents aim to decrease the volume of respiratory tract
secretions and thus the stimulus and need to cough. These agents are also used to treat certain
common underlying etiologies (e.g., UACS, NAEB) and include antihistamines, corticosteroids,
antibiotics, decongestants, and mast cell stabilizers. Nonpharmacological antitussives are few but
may include, for example, honey. Recently, speech therapy interventions have been used to treat
chronic cough in patients suspected of hypersensitivity of upper airways.™

In a limited number of situations where the cough provides a useful function (such as in
bronchiectasis, pneumonia, or atelectasis), protussive therapy may be used in an attempt to
increase cough effectiveness without increasing its frequency. Protussive treatments aim to
change the characteristics of mucus in such a way that it can be cleared more effectively by
mucociliary action or cough. Such effective clearing can subsequently lessen the severity and
frequency of a patient’s cough. Protussive pharmacologic agents include expectorants,
mucolytics, and mucus-modifying agents. Examples of these include guaifenesin, hypertonic
saline, and acetylcysteine. In addition, physical maneuvers such as chest physical therapy, flutter
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valves, or pneumatic jackets may be used, especially in patients with respiratory muscle

weakness.
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Table 1. Commonly used therapies available in the U.S. for symptomatic treatment of chronic

cough

Broad Category

Medication/Therapy Class

Therapy Name

Nonspecific Anesthetics Benzonatate
pharmacologic
antitussives (cough Opiates Codeine, hydrocodone
suppressants)

Other Dextromethorphan
Nonpharmacologic Foods Honey, tea, lemon, liquor

antitussives

Psychological

Cognitive behavioral therapy

Alternative

Acupuncture, tai chi, yoga, meditation

Multidimensional

Speech therapy

Protussives Expectorants Guaifenesin
Mucolytic or mucus modifying Acetylcysteine, dornase alfa inhaled
Nonpharmacologic Physical Chest physical therapy

protussives

Rationale for Evidence Review

Measurement methods to formally evaluate cough severity have had limited acceptance
within the broader clinical community. If accurate and reproducible measurement methods can
be identified, this may lead to more widespread use of more clinically relevant outcomes in
clinical research studies. Such a measurement method could also be clinically useful to
practicing clinicians when evaluating the efficacy of chosen treatments or assessing the severity
of a patient’s chronic cough. A recent systematic review of pharmacological and
nonpharmacological interventions for cough in adults with respiratory and nonrespiratory
diseases evaluated 75 randomized controlled trials (RCTs) published through 2009. This review,
mainly in patients with asthma and chronic obstructive pulmonary disease, found that cough was
measured in less than one-fourth of the studies.** The authors concluded that cough should be
measured as the primary outcome with the use of validated methods that consider all dimensions
of the cough experience. Given that the review found a lack of clarity in the assessment of
cough, an analysis of existing evidence is necessary to begin the process of describing,
implementing, and/or developing cough-related health outcome measurement techniques.

Managing the symptom of chronic cough, regardless of whether the etiology is known, is a
challenge to even the most experienced health care providers. Several RCTs have shown no
effect or harmful effects of over-the-counter medications in children, while few have shown
positive results for treatment alternatives. Duration of treatment, especially in asthmatic children,
is not clearly specified in existing guidelines. The benefits of antihistamines in young children
(primarily under 12 years of age) with chronic cough are also not clearly understood. Because of
the risk of adverse events, the U.S. Food and Drug Administration (FDA) recommends that
cough and cold medicines not be used for children under 6 years of age, and the industry has
voluntarily withdrawn these medicines for children under 2 years of age. Similarly, in adults,
Source: www.effectivehealthcare.ahrg.gov
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RCTs for commonly used antitussive and protussive treatments are relatively few and sometimes
inconclusive. A review that covers recent trials using newer agents and methodologies may add
significantly to the evidence base for guiding treatment.
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I1. The Key Questions

The draft key questions (KQs) developed during topic refinement were available for public
comment from September 26, 2011, to October 24, 2011. The comments received helped to
elaborate populations and outcomes of interest but did not lead to substantive changes in the KQs
or methods.

The KQs are:

KQ 1. In adults and adolescents (>14 years of age) and children (<14 years of age), what is the
comparative diagnostic accuracy, therapeutic efficacy, and patient outcome efficacy of
instruments used to assess cough?

KQ 2. In adults and adolescents (>14 years of age) and children (<14 years of age), what are the
comparative safety and effectiveness of nonspecific (or symptomatic) therapies to treat patients
with chronic cough?

(@) In patients with unexplained chronic cough
(b) In patients with refractory cough with a known underlying etiology

PICOTS (Population, Intervention, Comparator, Outcome, Timing, Setting)
Populations

e KQ 1: Adults and adolescents (> 14 years of age) and children (< 14 years of age)
presenting with cough. (Note that the population in KQ 1 is not limited to patients with
unexplained or refractory chronic cough as it is in KQ 2. While the majority of the
clinical use of these instruments will be in patients with unidentified or refractory cough,
the underlying cause of the cough should not make the instrument perform differently in
its ability to assess the patient's cough severity/frequency; therefore getting rid of studies
which include patients with known etiology would reduce the applicable evidence
unnecessarily.)

e KQ 2: Adults and adolescents (> 14 years of age) and children (< 14 years of age)

o With unexplained chronic cough defined as a cough that lasts more than 4 weeks in
children younger than 14 years of age or more than 8 weeks in adolescents and adults
14 years of age and older and without a known underlying etiology
o0 With refractory chronic cough with a known underlying etiology defined as a cough
that lasts more than 4 weeks in children younger than 14 years of age or more than 8
weeks in adolescents and adults 14 years of age and older. The underlying etiology
for the cough is known but treatment for the etiology has not eliminated the cough.
0 Subgroups of potential interest include:
= Age (the elderly [over 65 years] children under 6 years of age, children under 2
years of age, infants); note that these subgroups will allow us to specifically
explore populations for which different treatments or comparators apply (for

Source: www.effectivehealthcare.ahrg.gov
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example, differing FDA recommendations)
= Pregnant women
= Women
= Underlying etiologies (asthma, GERD, upper airway cough syndrome, tobacco
use, ACE inhibitor use, pulmonary infection, bronchitis, cystic fibrosis, others)
» Immunocompromised patients
= Patients with a history of substance abuse

Interventions

e KQ 1: Qualitative and quantitative instruments used to assess chronic cough. Instruments
include, but are not limited to, generic and cough-specific health-related quality-of-life
instruments; visual analog scales; objective cough counting; tussigenic challenge; and
exhaled nitric oxide.

e KQ 2: Nonspecific symptomatic treatment of cough with antitussive and protussive
medications. Antitussive treatments include opiates (codeine, hydrocodone),
dextromethorphan, and respiratory anesthetics (benzonatate). Protussive treatments
include expectorants (guaifenesin) and mucolytic or mucus-modifying agents
(acetylcysteine, dornase alfa inhaled). In addition, alternate nondrug treatment (e.g., chest
physiotherapy, herbal remedies, aroma therapy, acupuncture, humidifiers, medicated
vapors, alcohol, honey, speech therapy) will be considered.

Comparators

e KQ 1: Other instruments. Proposed reference standard will be cough counts
o KQ 2: All of the above-listed interventions compared both within class and across classes

Outcome measures

e KQ1I1:
o Diagnostic accuracy:
= Sensitivity
= Specificity
= Positive and negative predictive values
= Reliability: interrater and intrarater reliability, test-retest reliability
= Responsiveness: standardized response mean and responsiveness index
= Feasibility: response rate, time required
= Validity: test validity measures including patient-reported
improvement/worsening, treating provider global impression, complementary
clinical data
0 Therapeutic efficacy:
= Change in clinical practice
= Aid to provider decision making
= Aid to patient decision making
o Patient centered outcomes:
= Acceptability to the patient
= General and cough-specific health-related quality of life
Source: www.effectivehealthcare.ahrg.gov
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= Chest pain
= Depression
= Anxiety
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o Patient centered outcomes:
= Cough symptoms
= Cough severity
= Cough frequency
= Complications related to coughing
= Functional status
= General and cough-specific health-related quality of life
= Health care utilization and costs

0 Adverse effects of antitussive, protussive, and nonpharmacologic interventions

including, but not limited to:

= Sleep disturbance
= Allergic reaction
= Drowsiness

= Headache
= Chest pain
= Dizziness
= Rash

Timing
Since our patient population is patients with chronic cough, included studies will need to
define the patient population to be those with a cough that lasts more than 4 weeks in

children younger than 14 years of age or more than 8 weeks in adolescents and adults 14
years of age and older. Timing of followup is not limited.

Setting
Both inpatient and outpatient settings

Source: www.effectivehealthcare.ahrg.gov
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Adverse events
* Sleep disturbance
* Allergic reaction

. « Drowsiness

Patients with cough * Headache
* Chest pain
Adults and adolescents * Dizziness
(=14 years of age) * Rash
KQ2 - Others
Children

Final outcomes

(<14 years of age) Cough symptoms

a . - .
Antitussive

. . . e X - * Cough severi
Underlying etiologies Patients with - therapies KQ 2 . Cough freque?fcy
* Asthma - unexplained or Protussive « Complications related
* GERD refractory - -
. N therapies to cough
* Upper airway cough chronic cough - « Functional status
_S%ng:;e e . Nonpharmacologic . - HRQOL
. u . S
therapies .
« ACE inhibitor user P ::;I(t:l;;:tasre utilization
« Pulmonary infection
« Bronchitis
« Cystic Fibrosis “
« Others ) Diagnostic accuracy
* Unexplained * Sensitivity, specificity, PPV, NPV,
reliability, responsiveness,
“ feasibility, validity
Instruments
« Health-related quality of Therapeutic efficac
life instruments « Change in clinical practice
- Visual analog scales . :jmpf'u?t on plf_ltient and provider
. iacti i ecisionmaking
Tussigenic challenge . KQ1
genic ¢ -Ng - Patient outcome efficacy
« Exhaled nitric oxide . Acceptability
« Others « HRQOL

« Chest pain, depression, anxiety

Abbreviations: ACE = angiotensin-converting enzyme; GERD = gastroesophageal reflux disease; HRQOL = health-related
quality of life; KQ = key question; NPV = negative predictive value; PPV = positive predictive value

1VV. Methods

In developing this comprehensive review, we will apply the rules of evidence and evaluation
of strength of evidence recommended by the Agency for Healthcare Research and Quality in its
Methods Guide for Effectiveness and Comparative Effectiveness Reviews (hereafter referred to as
the Methods Guide).® We will solicit feedback regarding conduct of the work (such as
development of search strategies and identifying outcomes of key importance) from the Task
Order Officer and the Technical Expert Panel. We will follow the methodology recommended to
the Evidence-based Practice Centers for literature search strategies, inclusion/exclusion of
studies in our review, abstract screening, data abstraction and management, assessment of
methodological quality of individual studies, data synthesis, and grading of evidence for each

KQ.

Source: www.effectivehealthcare.ahrg.gov
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A. Criteria for Inclusion/Exclusion of Studies in the Review

We will use the following inclusion/exclusion criteria for studies in our systematic
review. Specific medications and devices are listed in Appendix 1.

Table 2. Inclusion and exclusion criteria

Study_ . Inclusion Criteria Exclusion Criteria
Characteristic
Populations e Humans KQ 2:
e KQ 1: Patients with cough (any duration) ¢ Patients with chronic cough of known

etiology undergoing specific thera|
. KQ2: ay going sp! py

o Patients with chronic cough (persisting 4
weeks if <14 years of age or 8 weeks if 214
years of age, or as stated by study authors)

e Patients with invasive respiratory tract
instrumentation (e.g., ventilator
dependent, tracheostomy,
endotracheal intubation)

o Patients with unexplained or idiopathic,
unresponsive, refractory, intractable, or
uncertain chronic cough

e Subgroups of potential interest include:

0 Age (the elderly, children under 6 years of
age, children under 2 years of age)

0 Pregnant women
o Women

0 Underlying etiologies (asthma, GERD, upper
airway cough syndrome, tobacco use, ACE
inhibitor use, pulmonary infection, bronchitis,
cystic fibrosis, others)

0 Immunocompromised patients

0 Patients with a history of substance abuse

Interventions e KQ 1: Qualitative and quantitative instruments None
used to assess cough (e.g., general and cough-
specific health-related quality-of-life instruments,
visual analog scales, objective cough counting,
tussigenic challenge, exhaled nitric oxide)

¢ KQ 2: Nonspecific symptomatic treatment of
cough with:

0 Antitussive medications such as opiates
(codeine, hydrocodone), dextromethorphan,
and respiratory anesthetics (benzonatate)

o Protussive medications such as expectorants
(guaifenesin) and mucolytic or mucus-
modifying agents (acetylcysteine, dornase alfa
inhaled)

0 Alternate non-drug treatments such as chest
physiotherapy, herbal remedies, aroma
therapy, acupuncture, humidifiers, medicated
vapors, alcohol, honey, speech therapy

Source: www.effectivehealthcare.ahrg.gov
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Study
Characteristic

Inclusion Criteria

Exclusion Criteria

Comparators

KQ 1 (instruments): Other instruments; the
proposed reference standard will be cough
counts

KQ 2 (interventions): All of the above-listed
interventions compared both within class and
across classes

None

Outcomes

e KQ 1: Study assesses an outcome of interest:

o Diagnostic accuracy (e.g., sensitivity,
specificity, positive predictive value, negative
predictive value, validity, reliability,
responsiveness, feasibility)

o Therapeutic efficacy (e.g., change in clinical
practice, impact on patient or provider
decisionmaking)

o Patient outcome efficacy (e.g., acceptability,
quality of life, chest pain, depression, or
anxiety)

e KQ 2: Study assesses an outcome of interest:

Cough symptoms

Cough severity

Cough frequency

Complications related to coughing
Functional status

Health-related quality of life (generic or
cough-specific)
Health care utilization and costs

o Adverse effects of antitussive, protussive,
and nonpharmacologic interventions including
sleep disturbance, allergic reaction,
drowsiness, headache, chest pain, dizziness,
rash

O O O O 0o

o

KQ 2: Study assesses outcomes only
using induced sputum (relevant only to
patients with wet or productive cough) or
bronchoprovocation challenge (measures
hyperresponsiveness relevant to
measuring lower airway reactivity to

diagnose asthma)

Timing

e Timing of followup will not be limited®

e Studies must define the patient population to be

those with a cough that lasts more than 4 weeks
in children <14 years of age or more than 8
weeks in adolescents and adults 214 years of
age

None

Setting

Inpatient and outpatient

None

Study design

e KQ 1 (instruments): Evaluation studies

e KQ 2 (interventions): Randomized trials, cohort

studies

e All sample sizes

e Not a clinical study (e.qg., editorial,
non-systematic review, letter to the

editor, case series)

e KQ 2: Case-control studies

Source: www.effectivehealthcare.ahrg.gov
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Study

o Inclusion Criteria Exclusion Criteria
Characteristic

Publications ¢ English-language only Given the high volume of literature
available in English-language
publications, the focus of our review on

« Relevant systematic review, meta-analysis, or therapies actively used within the US,

methods article (used for background only) and the scope of our curre_nt key_
questions, non-English articles will be

excluded®

e Peer-reviewed articles

®For all included studies, we will indicate the total number of patients enrolled and longest length (weeks or months) of followup
if relevant.

Pt is the opinion of the investigators that the resources required to translate non-English articles would not be justified by the low
potential likelihood of identifying relevant data unavailable from English-language sources. We will monitor the number of
articles excluded at the abstract stage for English language and determine whether this exclusion criterion should be revisited.
Abbreviation: KQ = key question

B. Searching for the Evidence: Literature Search Strategies for Identification of
Relevant Studies to Answer the Key Questions

To identify the relevant published literature, we will search MEDLINE®, Embase®, and
the Cochrane Database of Systematic Reviews. Where possible, we will use existing
validated search filters (such as the Clinical Queries Filters in PubMed®). An experienced
search librarian will guide all searches. Our proposed search strategy for PubMed is included
in Appendix 2; this strategy will be adapted as necessary for use in the other databases. We
will supplement the electronic searches with a manual search of citations from a set of key
primary and review articles. The reference list for identified pivotal articles will be manually
hand-searched and cross-referenced against our library, and additional manuscripts will be
retrieved. All citations will be imported into an electronic database (EndNote X4). Asa
mechanism to ascertain publication bias, we will search ClinicalTrials.gov to identify
completed but unpublished studies. While the draft report is under peer review, we will
update the search and include any eligible studies determined either during that search or
identified by peer or public reviewers in the final report. We will use several approaches to
identifying relevant gray literature including a request for scientific information packets
submitted to drug and device manufacturers listed in Appendix 1 and a search of U.S. FDA
device registration studies and new drug applications. We will also search the gray literature
of study registries and conference abstracts for relevant articles from completed studies. Gray
literature databases will include ClinicalTrials.gov; metaRegister of Controlled Trials;
ClinicalStudyResults.org; WHO: International Clinical Trials Registry Platform Search
Portal; and ProQuest COS Conference Papers Index.

For MEDLINE, Embase, and the Cochrane Database of Systematic Reviews, two
reviewers using prespecified inclusion/exclusion criteria will review titles and abstracts for
potential relevance to the research questions. Articles included by either reviewer will
undergo full-text screening. At the full-text screening stage, two independent reviewers must
agree on a final inclusion/exclusion decision. Articles meeting eligibility criteria will be
included for data abstraction. All results will be tracked in the DistillerSR data synthesis
software program (Evidence Partners Inc., Manotick, ON, Canada).

Source: www.effectivehealthcare.ahrg.gov
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C. Data Abstraction and Data Management

The research team will create data abstraction forms for the KQs that will be programmed
in the DistillerSR software. Based on their clinical and methodological expertise, a pair of
researchers will be assigned to abstract data from each of the eligible articles. One researcher
will abstract the data, and the second will over-read the article and the accompanying
abstraction to check for accuracy and completeness. Disagreements will be resolved by
consensus or by obtaining a third reviewer’s opinion if consensus cannot be reached.
Guidance documents will be drafted and provided to the researchers to aid both
reproducibility and standardization of data collection.

We will design the data abstraction forms for this project to collect the data required to
evaluate the specified eligibility criteria for inclusion in this review, as well as demographic
and other data needed for determining outcomes (intermediate, final, and adverse events
outcomes). We will pay particular attention to describing the details of the treatment (e.g.,
pharmacotherapy dosing, methods of nonpharmacologic therapies), patient characteristics
(e.g., underlying etiology of chronic cough, age of patient), and study design (e.g., RCT
versus observational) that may be related to outcomes. In addition, we will describe
comparators carefully as treatment standards may have changed during the study period. The
safety outcomes will be framed to help identify adverse events, including those from drug
therapies (sleep disturbance, allergic reaction, drowsiness, headache, chest pain, dizziness,
rash) and those resulting from nonpharmacological therapies. Data necessary for assessing
quality and applicability, as described in the Methods Guide,™ will also be abstracted. Before
they are used, abstraction-form templates will be pilot-tested with a sample of included
articles to ensure that all relevant data elements are captured and that there is
consistency/reproducibility between abstractors. Forms will be revised as necessary before
full abstraction of all included articles.

D. Assessment of Methodological Quality of Individual Studies

We will assess the methodological quality, or risk of biases, for each individual study by
using the assessment instruments detailed by AHRQ’s Methods Guide.™ Briefly, we will rate
each study as being of good, fair, or poor quality based on its adherence to well-accepted
standard methodologies (i.e., QUADAS-2" for studies of diagnostic accuracy and the Downs
and Black methodologic quality assessment checklist*’ for intervention studies). For all
studies, the overall study quality will be assessed as follows:

e Good (low risk of bias). These studies had the least bias, and the results were
considered valid. These studies adhered to the commonly held concepts of high
quality, including the following: a clear description of the population, setting,
approaches, and comparison groups; appropriate measurement of outcomes;
appropriate statistical and analytic methods and reporting; no reporting errors; a low
dropout rate; and clear reporting of dropouts.

o Fair. These studies were susceptible to some bias, but not enough to invalidate the
results. They did not meet all the criteria required for a rating of good quality because
they had some deficiencies, but no flaw was likely to cause major bias. The study
may have been missing information, making it difficult to assess limitations and
potential problems.

Source: www.effectivehealthcare.ahrg.gov
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e Poor (high risk of bias). These studies had significant flaws that might have
invalidated the results. They had serious errors in design, analysis, or reporting; large
amounts of missing information; or discrepancies in reporting.

==
Aﬂ:ﬁrﬁaﬁ:m’e Research and Quality @ EFI:E{'”?E H 20 |r+1 Cﬂ e Prﬂg ram

n Health Care * www.ahrg.gov

The grading will be outcome specific such that a given study that analyzes its primary
outcome well but did an incomplete analysis of a secondary outcome would be assigned a
different quality grade for each of the two outcomes. Studies of different designs will be
graded within the context of their respective designs. Thus, RCTs will be graded good, fair,
or poor, and observational studies will separately be graded good, fair, or poor.

E. Data Synthesis

We will begin by summarizing key features of the included studies for each KQ. To the
degree that data are available, we will abstract information on study design; patient
characteristics; clinical settings; interventions; and intermediate, final, and adverse events
outcomes.

We will then determine the feasibility of completing a quantitative synthesis (i.e., meta-
analysis). Feasibility depends on the volume of relevant literature, conceptual homogeneity
of the studies, and completeness of the reporting of results. When a meta-analysis is
appropriate, we will use random-effects models to quantitatively synthesize the available
evidence. We will test for heterogeneity using graphical displays and test statistics (Q and I
statistics), while recognizing that the ability of statistical methods to detect heterogeneity
may be limited. For comparison, we will also perform fixed-effect meta-analyses. We will
present summary estimates, standard errors, and confidence intervals. We anticipate that
intervention effects may be heterogeneous. We hypothesize that the methodological quality
of individual studies, study type, duration of chronic cough, age of the patient, the
characteristics of the comparator, adherence to existing guidelines on workup of known
etiologies, and patients’ underlying clinical etiology will be associated with the intervention
effects. If there are sufficient studies, we will perform subgroup analyses and/or meta-
regression analyses to examine these hypotheses.

F. Grading the Evidence for Each Key Question

We will grade the strength of evidence for each outcome assessed; thus, a given study
may be graded to be of different quality for two individual outcomes reported within that
study. The strength of evidence will be assessed by using the approach described in the
Methods Guide.™*® In brief, the approach requires assessment of four domains: risk of bias,
consistency, directness, and precision. Additional domains are to be used when appropriate:
coherence, dose-response association, impact of plausible residual confounders, strength of
association (magnitude of effect), and publication bias. These domains will be considered
qualitatively, and a summary rating of high, moderate, or low strength of evidence will be
assigned after discussion by two reviewers. In some cases, high, moderate, or low ratings will
be impossible or imprudent to make, for example, when no evidence is available or when
evidence on the outcome is too weak, sparse, or inconsistent to permit any conclusion to be
drawn. In these situations, a grade of insufficient will be assigned. This four-level rating
scale consists of the following definitions:

Source: www.effectivehealthcare.ahrg.gov
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e High—High confidence that the evidence reflects the true effect. Further research is
very unlikely to change our confidence in the estimate of effect.

e Moderate—Moderate confidence that the evidence reflects the true effect. Further
research may change our confidence in the estimate of effect and may change the
estimate.

e Low—Low confidence that the evidence reflects the true effect. Further research is
likely to change the confidence in the estimate of effect and is likely to change the
estimate.

¢ Insufficient—Evidence either is unavailable or does not permit estimation of an
effect.

G. Assessing Applicability

We will assess applicability across our key questions using the method described in the
Methods Guide.**° In brief, this latter method uses the PICOTS (Population, Intervention,
Comparator, Outcome, Timing, Setting) format as a way to organize information relevant to
applicability. The most important issue with respect to applicability is whether the outcomes
are different across studies that recruit different populations (e.g., age groups, exclusions for
comorbidities) or use different methods to implement the interventions of interest; that is,
important characteristics are those that affect baseline (control-group) rates of events,
intervention-group rates of events, or both. We will use a checklist to guide the assessment of
applicability. We will use these data to evaluate the applicability to clinical practice, paying
special attention to study eligibility criteria, demographic features of the enrolled population
in comparison to the target population, characteristics of the intervention used in comparison
with care models currently in use, and clinical relevance and timing of the outcome
measures. We will summarize issues of applicability qualitatively.
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V1. Definition of Terms

ACCP American College of Chest Physicians
ACE angiotensin-converting enzyme

BPC bronchoprovocation challenge

FDA U.S. Food and Drug Administration
GERD gastroesophageal reflux disease
HRQOL health-related quality of life

KQ key question

NAEB nonasthmatic eosinophilic bronchitis
NPV negative predictive value

PPV positive predictive value

RCT randomized controlled trial

UACS upper airway cough syndrome

VII. Summary of Protocol Amendments

Date Sect