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BACKGROUND: We performed systematic reviews using the population, intervention, com-
parison, outcome (PICO) format to answer the following key clinical question: Are the
CHEST 2006 classifications of acute, subacute and chronic cough and associated manage-
ment algorithms in adults that were based on durations of cough useful?

METHODS: We used the CHEST Expert Cough Panel’s protocol for the systematic reviews and
the American College of Chest Physicians (CHEST) methodological guidelines and Grading
of Recommendations Assessment, Development, and Evaluation framework. Data from the
systematic reviews in conjunction with patient values and preferences and the clinical context
were used to form recommendations or suggestions. Delphi methodology was used to obtain
the final grading.

RESULTS: With respect to acute cough (< 3 weeks), only three studies met our criteria for
quality assessment, and all had a high risk of bias. As predicted by the 2006 CHEST Cough
Guidelines, the most common causes were respiratory infections, most likely of viral cause,
followed by exacerbations of underlying diseases such as asthma and COPD and pneumonia.
The subjects resided on three continents: North America, Europe, and Asia. With respect to
subacute cough (duration, 3-8 weeks), only two studies met our criteria for quality assessment,
and both had a high risk of bias. As predicted by the 2006 guidelines, the most common causes
were postinfectious cough and exacerbation of underlying diseases such as asthma, COPD, and
upper airway cough syndrome (UACS). The subjects resided in countries in Asia. With respect
to chronic cough (> 8 weeks), 11 studies met our criteria for quality assessment, and all had a
high risk of bias. As predicted by the 2006 guidelines, the most common causes were UACS
from rhinosinus conditions, asthma, gastroesophageal reflux disease, nonasthmatic eosino-
philic bronchitis, combinations of these four conditions, and, less commonly, a variety of
miscellaneous conditions and atopic cough in Asian countries. The subjects resided on four
continents: North America, South America, Europe, and Asia.

CONCLUSIONS: Although the quality of evidence was low, the published literature since 2006
suggests that CHEST’s 2006 Cough Guidelines and management algorithms for acute,
subacute, and chronic cough in adults appeared useful in diagnosing and treating patients
with cough around the globe. These same algorithms have been updated to reflect the
advances in cough management as of 2017. CHEST 2018; 153(1):196-209
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Summary of Suggestions
1. For adult patients complaining of cough, we suggest
that acute cough be defined as being < 3 weeks in
duration (Grade 2C).

2. For adult patients complaining of cough, we suggest
that subacute cough be defined as being between 3 and
8 weeks in duration (Grade 2C).

3. For adult patients complaining of cough, we suggest
that chronic cough be defined as being > 8 weeks in
duration (Grade 2C).

4. For adult patients seeking medical care
complaining of cough, we suggest that estimating the
duration of cough is the first step in narrowing the list
of potential diagnoses (Grade 2C).

5. For adult patients around the globe complaining of
cough, we suggest that the cough be managed using
evidence-based guidelines that are based upon
duration of cough (Grade 2C).

Remark: The updated CHEST cough guidelines and
algorithms have been based upon systematic reviews
that meet National Academy of Medicine (NAM)
standards and cough guidelines that meet the NAM
criteria of trustworthy clinical practice guidelines.

Because a carefully taken history with detailed
questioning of the character, timing, and complications of
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chronic cough in adults had not been shown to be useful
in diagnosing the cause of the cough,1 the world’s first
cough guideline developed by the first American College
of Chest Physicians (CHEST) Expert Cough Panel
suggested in 1998 that cough be classified according to its
duration.2 Although all coughs are acute at the outset, the
panel believed that it was the duration of the cough at the
time of patient presentation to health-care providers that
helped narrow the list of possible diagnoses in adults.
Although the first expert cough panel classified cough
duration into acute (ie, lasting< 3 weeks) and chronic (ie,
lasting 3-8 weeks) categories, the second ACCP Expert
Cough Panel suggested in 20063 that cough continue to be
classified according to its duration but that there should
be three not two categories. Based on literature that had
accumulated between 1998 and 2006, the panel believed
that cough should be reclassified into acute (ie, <
3 weeks), subacute (ie, 3-8 weeks), and chronic (ie,
> 8 weeks) categories and suggested management
algorithms for these categories that suggested the likeliest
and most common diagnostic possibilities in each
category.4

We performed a systematic review to answer the
following key clinical question: Are the CHEST 2006
classifications of acute, subacute, and chronic cough and
associated management algorithms in adults that were
based on durations of cough3 useful?
Methods
We used the published methodology of the CHEST Guideline
Oversight Committee5 to select the Expert Cough Panel Chair and
the International Panel of Experts to perform a systematic review,
synthesize evidence, and develop recommendations and practice
management suggestions. After generating the key clinical question
for this systematic review, Population, Intervention, Comparison,
Outcome (PICO) elements were derived to inform the literature
review. The question was formulated after polling the existing
writing group for key clinical questions related to how best to
classify cough. The writing committee unanimously chose to focus
on the durations of acute, subacute, and chronic cough and how
they had been defined in the 2006 Cough Guidelines.3 The resultant
PICO elements that formed the basis of the subsequent systematic
review are presented in Table 1.

Literature Search
The methods used for this systematic review conformed to those
outlined in the article “Methodologies for the Development of CHEST
Guidelines and Expert Panel Reports.”5 Librarians from the University
of Massachusetts Medical School undertook searches to answer the
question for acute, subacute, and chronic cough. For chronic cough,
articles were identified from searches of electronic databases (PubMed
and SCOPUS) commencing from their initiation through February 23,
2016. PubMed was relied on to pick up any Cochrane systematic
reviews for chronic cough. For acute and subacute cough, articles were
identified from searches of PubMed, SCOPUS, and the Cochrane
Database of Systematic Reviews from their initiation through February
23, 2016. The reference lists of retrieved articles were examined for
additional citations. The search terms used are presented in e-Tables 1
and 2. The titles and abstracts of the search results were independently
evaluated by two reviewers (R. S. I. and C. L. F.) to identify potentially
relevant articles. The full texts of all potentially relevant articles were
retrieved, and two reviewers (R. S. I. and C. L. F.) independently
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TABLE 1 ] Key Clinical Question and PICO Elements That Guided the Systematic Reviews
Key question: Are the CHEST 2006 classifications of acute, subacute, and chronic cough and associated
management algorithms in adults that were based on durations of cough useful in diagnosing and treating the
cough?

Study Characteristic Inclusion Criteria Exclusion Criteria

Patient population (P) 1. Adults complaining of acute cough (< 3 wk
duration)

2. Adults complaining of subacute cough (3-8
wk duration)

3. Adults complaining of chronic cough (> 8
wk duration)

4. English-language publications
5. Peer-reviewed articles
6. Relevant systematic reviews and meta-

analyses

Children
Non-English language publications
Not a before and after clinical study with at

least 25 subjects enrolled

Intervention (I) Cough management protocols or pathways None

Comparator (C) Nonuse of cough management protocols or
pathways

None

Outcome (O) Final diagnosis based on favorable response
of cough to treatment

Diagnosis not based on response of cough to
treatment
reviewed all retrieved studies. Although a third reviewer was available to
adjudicate any disagreements, there were no disagreements. Because a
review of articles published before 2006 used a variety of definitions of
acute and chronic cough, and subacute cough had not yet been
defined, and because the CHEST management algorithms for cough
were not published until 2006, we decided to include only articles
published in 2006 and afterward in our analysis.

Quality Assessment

Included articles underwent methodological assessment. Quality
assessment was carried out if the articles met the following criteria:
(1) they were published during 2006 or later; (2) they defined acute,
subacute, or chronic cough (or a combination of the three) based on
the duration, as described in the methods sections of the articles,
and reported the actual durations in the results sections of the
articles; and (3) they reported the spectrum and frequency of causes
of cough in the study subjects based on response to treatment as
described in the results sections of the articles. For randomized
controlled trials, quality assessment was carried out with the
Cochrane Risk of Bias Tool.6 For observational studies, quality
assessment was performed with the Cochrane risk of bias tool for
cohort studies.7 For systematic reviews, quality assessment was done
with the Documentation and Appraisal Review Tool.8
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Practice Recommendations/Suggestions

The findings of this systematic review were used to support the
evidence-graded recommendations or suggestions. A structured
consensus-based modified Delphi approach was used to provide
expert advice on guidance statements. In this regard, for a
recommendation or suggestion to be approved by the Expert Cough
Panel, 75% of the eligible panel members had to vote, and 80% of
those voting had to strongly agree or agree with the statement.5 In
the context of practice recommendations, a strong recommendation
applies to almost all patients, whereas a weak recommendation is
conditional and applies to only some patients. 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 that can include convenience or lack of convenience,
difficulty of administration, and invasiveness. These, in turn, impact
patient preferences. A patient representative who had been a
member of the Cough Panel provided patient-centered input for this
guideline and approved of the suggestions contained herein. The
resource considerations go beyond economics and should also factor
in time and other indirect costs. The authors of these
recommendations or suggestions have considered these parameters
in determining the strength of the recommendations or suggestions
and associated grades.5
Results
The selections of studies that addresses the key clinical
question are shown in Figures 1 and 2.

Key Clinical Question: Are the CHEST 2006
classifications of acute, subacute, and chronic cough and
associated management algorithms that were based on
durations of cough useful in diagnosing and treating the
cough?

With respect to acute cough, only three studies met
our criteria for quality assessment, and all had a high
risk of bias (Table 2).9-11 Although all studies were
prospective and none mentioned any harms, none had
a control group or used a validated outcome tool for
cough assessment. Two of the three studies defined
acute cough in the methods section of the articles
as < 3 weeks; the third study defined it as no more
than 28 days. In the results sections of these studies,
all the subjects (N ¼ 308) sought medical attention
for complaints of cough < 3 weeks’ duration. The
most common causes of acute cough were respiratory
infections, most likely of viral cause, followed by
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PICO Question
n = 192

Records
screened

n = 58

Records
excluded per

PICO Question
n = 54

FuII-text articles assessed
for eligibility

n = 44 acute cough
n = 3 subacute cough

Total studies included in
quantitative synthesis

n = 3 acute cough
n = 2 subacute cough

Studies included in
qualitative synthesis
n = 3 acute cough

n = 2 subacute cough

Full-text articles
excluded because
• Published before
   2006 or
• Did not define
   cough duration
   or report cough
   duration of subjects
   or
• Did not establish
   cause(s) after
   treatment
   n = 41

Full-text articles
excluded because
• Published before
   2006 or
• Did not define
   cough duration or
   report cough
   duration of subjects
   or
• Did not establish
   cause(s) after
   treatment
   n = 4

Studies included in
qualitative synthesis

n = 0

Full-text articles
assessed for

eligibility
n = 3 acute cough

n = 1 subacute cough

2016 Update
Records identified through

PubMed (n = 30)
SCOPUS (n = 32)

Total = 62

Records after duplicates
removed
n = 58

Figure 1 – Selection of studies that addressed the key clinical question for acute and subacute cough: Are the CHEST 2006 classifications of acute and
subacute cough and associated management algorithms in adults that were based on durations of cough useful? From Moher D, Liberati A, Tetzlaff J,
Altman DG. The PRISMA group. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. Plos Med.
6(7):e1000097.
exacerbations of underlying diseases such as asthma
and COPD, and pneumonia. The subjects in these
three articles resided on three continents: North
America, Europe, and Asia. These results are
consistent with what CHEST’s 2006 Cough Guidelines
predicted and revealed the appropriateness, on a
global basis, of the 2006 management algorithm for
acute cough. For the acute cough management
algorithm to accurately reflect the guidelines on cough
chestjournal.org
due to tuberculosis that is in preparation and cough in
the immunocompromised host,12 the 2006 adult acute
cough diagnostic algorithm has been updated (Fig 3)
to include the suggestions that (1) tuberculosis, as a
specific infection, be considered in all patients
complaining of cough in endemic areas, regardless of
cough duration, and in high-risk populations,
regardless of cough duration, even if chest
radiographs are normal; (2) a history should be
199
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   cough duration or
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   duration of subjects
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Full-text articles
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• Published before
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Records identified through

PubMed (n = 297)
SCOPUS (n = 258)
Citing Mello (n = 5)

Total = 560

Records after duplicates
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Figure 2 – Selection of studies that addressed the key clinical question for chronic cough: Are the CHEST 2006 classifications of chronic
cough and associated management algorithms in adults that were based on durations of cough useful? From Moher D, Liberati A, Tetzlaff J,
Altman DG. The PRISMA group. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. Plos Med.
6(7):e1000097.
sought for hemoptysis or other potential life-
threatening symptoms and, if present, immediately
addressed and evaluated (ie, red flags); (3) a validated
cough severity tool be routinely used to assess the
200 Evidence-Based Medicine
outcome of therapy (Fig 4)13; and (4) patients be
routinely followed in a clinic or by telephone within
4-6 weeks after the initial evaluation.14 If cough
persists, a follow-up appointment should be arranged.
[ 1 5 3 # 1 CHES T J A N U A R Y 2 0 1 8 ]



TABLE 2 ] Summary of Extracted Data for Acute Cough in Adults

Study/Year Design Sample Size Duration Common Causes Study Quality

Godycki-
Cwirko
et al9/2011

Europe

Prospective; # 28 d;
no validated cough
tool

221 4 d median Respiratory infection
(90.5%)

URT (42.5%)
LRT (48%)
AECOPD (3.6%)
Asthma (1.4%)
Unspecified (4.5%)

High risk of bias;
no harms
reported

Worrall10/2008
Canada

Prospective; # 14 d;
no validated cough
tool

62 < 6 d mean URI (71%)
Asthma (19%)
Influenza (6%)
Pneumonia (3%)

High risk of bias;
no harms
reported

Yamasaki
et al11/2010

Japan

Prospective; < 21 d;
no validated cough
tool

25 < 3 wk all
subjects

RTI (72%)
Asthma (28%)

High risk of bias;
no harms
reported

AECOPD ¼ acute exacerbation of COPD; LRT ¼ lower respiratory tract; RI ¼ respiratory infection; URT ¼ upper respiratory tract.
Suggestion 1. For adult patients complaining of
cough, we suggest that acute cough be defined as
being < 3 weeks in duration (Grade 2C).
Acute Coug

Life-threatening

diagnosis

Infectious

Pneumonia, severe
exacerbation of asthma

or COPD, PE, heart
failure, other serious

disease

Evaluate
and treat first

PertuAcute Bronchitis

Consider TB in
endemic areas

or high risk

ULRTI

History and phys
examination, ask a

environmental a
occupational fact
and travel exposu

± investigation

Reminders

1. Check for        - see adjacent box 

2. Routinely assess cough quality of life 
    or cough severity with validated tool

3. Routinely follow up with patient in 4-6
    weeks

Red

flags

Figure 3 – Acute cough algorithm for the management of patients$ 15 years
flags as a clue to a potentially life-threatening condition. Always consider th
radiographs are normal. Remember to routinely assess cough severity or qua
6 weeks after initial visit. LRTI ¼ lower respiratory tract infection; PE ¼ pulm
respiratory tract infection.

chestjournal.org
With respect to subacute cough, only two studies met
our criteria for quality assessment, and all had a high
risk of bias (Table 3).11,15 Although both were
h

Non-life-threatening
diagnosis

Asthma Bronchiectasis UACS COPD Other

Exacerbation of pre-existing condition

ssis

RTI

ical
bout
nd
ors
res

s

Red Flags

Hemoptysis

Smoker > 45 years of age with a new cough,

change in cough, or coexisting voice disturbance

Hoarseness

Systemic symtoms

       •  Fever

       •  Weight loss

       •  Peripheral Edema with

           weight gain

Vomiting

Recurrent pneumonia

Abnormal respiratory exam and/or abnormal

chest radiograph coinciding with duration of cough

Adults aged 55-80 years who have a 30 pack-year

smoking history and currently smoke or who have

quit within the past 15 years

Prominent dyspnea, especially at rest or at night

Trouble swallowing when eating or drinking

of age with cough lasting < 3 weeks. Always screen for the presence of red
e presence of TB in endemic areas or high-risk populations even if chest
lity of life before and after treatment and routinely follow patients 4-
onary embolism; UACS ¼ upper airway cough syndrome; URI ¼ upper
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Please check the rung on the ladder that best describes the severity

of your cough taking timing, intensity, distress, and quality into

account over the past week.
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POSSIBLE

COUGH

VERY

SEVERE

COUGH

SEVERE

COUGH

MODERATE

COUGH

MILD

COUGH

NO

COUGH

10

8

6

4

2

0 0

1

2

3

4

5

6

7

8

9

10

A
Please check the box on the rung of the ladder that best describes
your overall quality of life (satisfaction or happiness with life) related
to your cough over the past week.

WORST
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PROBLEM
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SEVERE

PROBLEM
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8
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B

Figure 4 – Representative Punum ladders to assess (A) cough severity or (B) overall quality of life. Reproduced with permission from Fletcher et al.18
prospective studies and none mentioned any harms,
none had a control group or used a validated outcome
tool for cough assessment. Both studies defined
TABLE 3 ] Summary of Extracted Data for Subacute Cough

Study/Year Design
Sample
Size

Kwon et al15/2006
Korea

Prospective; 3-8 wk;
(did not check for
pertussis); excluded
abnormal chest film,
smokers, or ACEI
use; no validated
cough tool

184 3-

Yamasaki11/2010
Japan

Prospective; 3 to 8
wk; no validated
cough tool; no
exclusions noted

41 3-

ACEI ¼ angiotensin-converting enzyme inhibitor; NAEB ¼ nonasthmatic eosin
RTI ¼ respiratory tract infection. See Table 2 legend for expansion of other ab
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subacute cough in the methods section of the articles
as being between 3 and 8 weeks’ duration. In the
results section of the articles, all the subjects
in Adults

Duration Common Causes Study Quality

8 wk all
subjects

PI (48.4%)
PNDS (33.2%)
Asthma (15.8%)
NAEB (5.4%)

High risk of bias;
no harms
reported

8 wk all
subjects

Asthma (58.5%)
PI (12.2%)
Unknown (12.2%)
RTI (7.3%)
AECOPD (4.8%)
Sinobronchial

syndrome
(2.4%)

Bronchiolitis due to
rheumatoid
arthritis (2.4%)

High risk of bias;
no harms
reported

ophilic bronchitis; PI ¼ postinfectious; PNDS ¼ postnasal drip syndrome;
breviations.
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(N ¼ 225) sought medical attention complaining of
cough between 3 and 8 weeks. The most common
causes of subacute cough were postinfectious cough
and exacerbations of underlying diseases such as
asthma, COPD, and upper airway cough syndrome
(UACS). The subjects in these two studies resided in
countries in Asia. These results are consistent with
what CHEST’s 2006 Cough Guidelines predicted and
revealed the continued appropriateness of the 2006
management algorithm for subacute cough in adults.
Nevertheless, they have been updated (Fig 5) to
include the suggestions that (1) history should be
sought for hemoptysis or other potential life-
threatening symptoms and, if present, should be
immediately addressed and evaluated (ie, red flags);
(2) a validated cough severity or quality of life tool be
routinely used to assess the outcome of therapy; (3)
environmental and occupational exposures be
considered and addressed if present,16,17 as they are in
the acute cough algorithm; and (3) patients be
routinely followed up in the clinic or by telephone
within 4 to 6 weeks after the initial evaluation. If
cough persists, a follow-up appointment should be
arranged.

Suggestion 2. For adult patients complaining of
cough, we suggest that subacute cough be defined as
being between 3 and 8 weeks in duration (Grade 2C).

With respect to chronic cough, although all studies were
prospective and none mentioned any harms, 11 studies
met our criteria for quality assessment and all had a high
risk of bias (Table 4).18-28 Although 10 were prospective
studies, none mentioned any harms. Although six used a
validated cough outcome tool, none had a control group.
Ten of the 11 studies defined chronic cough in the
methods sections of the articles as $ 8 weeks, and the
11th one used a definition of$ 4 weeks. However, in the
results sections of these articles, all the subjects
(N ¼ 2,220) sought medical attention complaining of
cough $ 8 weeks’ duration. The most common causes of
chronic cough were UACS from a variety of rhinosinus
conditions, asthma, gastroesophageal reflux disease,
nonasthmatic eosinophilic bronchitis, combinations of
these four conditions, and less commonly, a variety of
miscellaneous conditions and atopic cough in Asian
countries. The subjects in these 11 articles resided on
four continents: North America, South America, Europe,
and Asia. These results are consistent with what
CHEST’s 2006 Cough Guidelines predicted and reveal
chestjournal.org
the continued appropriateness of the 2006 management
algorithm for chronic cough in adults. Nevertheless, they
have been updated (Fig 6) to include the suggestions that
(1) history should be sought for hemoptysis or other
potential life-threatening symptom and, if present,
should be immediately addressed and evaluated (ie, red
flags); (2) a validated cough severity tool be routinely
used to assess outcome of therapy; (3) environmental
and occupational exposures be considered and
addressed if present, as they are in the acute cough
algorithm; (4) recognition that acid suppression alone is
no longer recommended for treating cough due to
gastroesophageal reflux disease29; (5) sitagliptin,30 as
well as angiotensin-converting enzyme inhibitors, be
discontinued to see if the drug is responsible for the
cough; (6) patients be routinely followed in the clinic
within 4 to 6 weeks after the initial evaluation; and (7)
referral to a well-recognized cough clinic should be
considered for the refractory unexplained chronic
cough.

Suggestion 3. For adult patients complaining of
cough, we suggest that chronic cough be defined as
being > 8 weeks in duration (Grade 2C).

The results of our systematic review suggest that the
CHEST 2006 adult classifications of acute, subacute, and
chronic cough and associated management algorithms
that were based on durations of cough have been useful
to clinical investigators around the globe. Not only were
the classifications followed but also the most common
causes of each category were predicted by the 2006
Cough Guideline. Nevertheless, for the 2006
management algorithms to reflect the updated cough
guidelines and contemporary literature, they have been
updated (Figs 3, 5, 6).

Suggestion 4. For adult patients seeking medical care
complaining of cough, we suggest that estimating the
duration of cough is the first step in narrowing the list
of potential diagnoses (Grade 2C).

Suggestion 5. For adult patients around the globe
complaining of cough, we suggest that the cough be
managed using evidence-based guidelines that are
based upon duration of cough (Grade 2C).

Remark: The updated cough guidelines and algorithms
have been based upon systematic reviews that meet the
National Academy of Medicine (NAM) standards31 and
cough guidelines that meet the NAM criteria of
trustworthy clinical practice guidelines.32-34
203
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Subacute Cough

Postinfectious
or

life-threatening
diagnosis

Not
postinfectious

Workup same as
chronic cough

Evaluate
and

treat first

Consider TB in
endemic areas
and in high risk

groups

UACS Asthma GERD OtherBronchitis

Reminders

1. Check for       - see adjacent box 

2. Routinely assess cough quality of life
    or cough severity with validated tool

3. Routinely follow up with patient in 4-6
    weeks

Red Flags

Hemoptysis

Smoker > 45 years of age with a

new cough, change in cough, or

coexisting voice disturbance

Hoarseness

Systemic symtoms

       •  Fever

       •  Weight loss

       •  Peripheral Edema with

           weight gain

Vomiting

Recurrent pneumonia

History Abnormal respiratory

exam and/or abnormal chest 

radiograph coinciding with duration

of cough

Adults aged 55-80 years who

have a 30 pack-year smoking

history and currently smoke or

who have quit within the past 15

years

Prominent dyspnea, especially at

rest or at night

Trouble swallowing when eating

or drinking

History and
Physical Exam

Ask about
red flags    ,

environmental and
occupational

factors,
travel exposures

Pneumonia,
severe

exacerbation of
asthma or COPD,
PE, heart failure,

other serious
disease

Pertussis

NAEB AECB/COPD

Bronchiectasis

COPD

Postinfectious

TB

New onset or exacerbation of pre-existing condition

Figure 5 – Subacute cough algorithm for the management of patients $ 15 years of age with cough lasting 3 to 8 weeks. Always screen for the presence
of red flags as a clue to a potentially life-threatening condition as well as historical clues for environmental and occupational factors that might be
contributing to the cough. Always consider the presence of TB in endemic areas or high-risk populations even if chest radiographs are normal.
Remember to routinely assess cough severity or quality of life before and after treatment and routinely follow patients 4 to 6 weeks after initial visit.
AECB ¼ acute exacerbation of chronic bronchitis; GERD ¼ gastroesophageal reflux disease; NAEB ¼ nonasthmatic eosinophilic bronchitis. See
Figure 1 and 3 legends for expansion of other abbreviations.
Areas for Future Research
To advance the field, there are a number of potential
research endeavors that should be undertaken. They are
enumerated here.
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1. Because there has been a paucity of studies
describing the spectrum and frequency of causes of
acute and subacute cough, prospective before and
after intervention studies need to be performed
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TABLE 4 ] Summary of Extracted Data for Chronic Cough in Adults

Study/Year Design
Sample
Size Duration Common Causes Study Quality

Fletcher
et al18/2010

USA

Prospective; no
exclusions;
$ 8 wk; validated
cough tool used

103 Mean, 71.9� 86m;
range, 2-456m

GERD (85.4%)
UACS (81.8%)
Asthma (14.6%)
Bronchiolitis (7.8%)
Unexplained (3.9%)
Pharyngeal dysfunction

(1.9%)
Multiple causes (67%)

High risk of
bias; no
harms
reported

Irwin et al19/
2006

USA

Prospective; no
exclusions;
> 8 wk; no
validated tool

24 Mean, 8.6 � 7.4 y Unexplained (46%)
Extrapulmonary (33%)
PNDS
PNDS þ GERD
GERD
GERD þ ACEI
Intrapulmonary (21%)
Asthma
Asthma þ GERD
GERD þ PNDS
Bronchiolitis
Industrial bronchitis

High risk of
bias; no
harms
reported

Lai et al20/
2013

China

Prospective;
Current smokers
excluded;$ 8wk;
No validated tool

704 Median, 12 m
Range, 2-696 m

CVA (32.6%)
UACS (18.6%)
Multiple causes (8%)
NAEB (17.2%)
AC (13.2%)
GERD (4.6%)
Unexplained (8.4%)
Others (5.4%)

High risk of
bias; no
harms
reported

Yu et al21/2011
China

Prospective;
current smokers
excluded;$ 8wk;
no validated tool

109 Median, 6 m
Range, 2-480 m

CVA (41.3%)
UACS (24.8%)
NAEB (6.4%)
GERD (6.4%)
Combined causes:
UACS þ CVA
UACS þ GERD
GERD þ CVA
GERD þ NAEB
UACS þ CVA þ GERD
Other (5.5%)
Unexplained (2.7%)

High risk of bias;
no harms
reported

Lee et al22/
2007

South Korea

Prospective; no
exclusions;
$ 4wk; validated
cough tool used

378 Median, 2 m
Range, 1-36 m

PNDS (67.5%)
Asthma (38.1%)
GERD (7.7%)
Unexplained (3.1%)
Mycobacterial infection

(1.8%)
Bronchiectasis (1.5%)

High risk of bias;
no harms
reported

Levine23/2008
USA

Prospective; no
exclusions;
$8 wk; validated
cough tool used

390 Median, 6.5 y
Range, 2 m-60 y

Rhinitis 67.4%
GERD 50.1%
Chronic sinusitis 23.6%
Asthma 15%
ACEI 11.5%
Unexplained 27%

High risk of bias;
no harms
reported

Ogawa et al24/
2009

Japan

Retrospective; no
exclusions;
$ 8 wk; no
validated tool

70 Median, 4.5 m
Range, 2-181 m

Unexplained (27%)
Asthma (37%)
Atopic cough (24%)
Sinobronchial syndrome

(12.8%)
GERD (1.4%)
Psychogenic (1.4%)

High risk of bias;
no harms
reported

(Continued)
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TABLE 4 ] (Continued)

Study/Year Design
Sample
Size Duration Common Causes Study Quality

Ribeiro et al25/
2006

Brazil

Prospective; no
exclusions;
$ 8wk; validated
cough tool used

147 Median, 24 wk
Range, 8-54 wk

Multiple causes (9%)
Asthma (29%)
COPD (11%)
NAEB (10%)
UACS (9%)
GERD (9%)
Unexplained (8%)
Drug induced (5%)
ILD (2.5%)
Lung cancer (2%)
Bronchiectasis (1%)
TB (1%)

High risk of
bias; no
harms
reported

Dabrowska
et al27/2014

Poland

Prospective;
smokers
excluded;> 8wk;
validated cough
tool used

68 Median, 24 m
Range, 10 wk-30 y

Multiple causes (72%)
GERD (37%)
UACS (28%)
Asthma (14%)
NAEB (7%)
Unexplained (3%)
Other (11%)

High risk of
bias; no
harms
rereported

Deng et al28/
2016

China

Prospective;
excluded CHF,
ACEI, smokers,
diabetes, cancer,
pregnancy, prior
RI; $ 8 wk;
validated cough
tool used

96 Median, 4 m
Range, 2-100 m

CRC (46.7%)
NAEB
CVA
Atopic cough
PNDS (27.5%)
GERD (10.8%)
Unexplained (15%)

High risk of
bias; no
harms
reported

Dabrowska
et al26/2015

Poland

Prospective;
excluded
smokers,
abnormal PFTs or
chest film;
> 8 wk; no
validated cough
tool

131 Median, 24 m
Range, 2.5-360 m

Multiple causes (56%)
GERD (62%)
UACS (46%)
Asthma (25%)
NAEB (15%)
Unexplained (3%)
Other (21%)

High risk of
bias; no
harms
reported

CRC ¼ corticosteroid-responsive cough; CVA ¼ cough variant asthma; GERD ¼ gastroesophageal reflux disease; ILD ¼ interstitial lung disease; PFTs ¼
pulmonary function tests; UACS ¼ upper airway cough syndrome. See Table 2 and 3 legends for expansion of other abbreviations.
using validated cough outcome tools to document
improvement in the acute and subacute cough with
treatment.

2. Because of the relative paucity of studies that used
validated cough outcome tools in describing the
spectrum and frequency of causes of chronic cough,
prospective before and after intervention studies
need to be performed using such tools to document
improvement in chronic cough with treatment.

3. To determine the reliability and validity and efficacy
of the 2017 CHEST cough management algorithms
for acute, subacute, and chronic cough, prospective
randomized clinical trials, with usual care control
groups, will need to be undertaken with validated
cough outcome tools.
206 Evidence-Based Medicine
4. For ease of use and to potentially increase adherence
to the cough management guidelines by clinicians and
patients, an electronic version of the acute, subacute,
and chronic guidelines will need to be developed. An
electronic version will also have the potential to
facilitate not only the use of management algorithms
but also the dissemination and implementation of the
practice guidelines. Based on a systematic review that
assessed intervention fidelity on the part of the
investigators who carried out and published results of
outcome studies on the effects of treatment in subjects
with chronic cough, it is clear that efforts need to be
devoted to improving fidelity to guidelines,14 and an
electronic version may offer an opportunity for
improvement.35
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Upper Airway Cough Syndrome (UACS)

secondary to rhinosinus diseases

Consider:
    • Sinus imaging
    • Nasopharyngoscopy
    • Allergy evaluation or empiric treatment
Asthma

Ideally evaluate:
    • Spirometry
    • Bronchodilator reversibility
    • Bronchoprovocation challenge
    • Allergy evaluation or empiric treatment
Non-asthmatic Eosinophilic Bronchitis

(NAEB)

Ideally evaluate:
    • Sputum eosinophilia
    • Fraction exhaled nitric oxide (FENO)
    • Allergy evaluation or empiric treatment
Gastroesophageal Reflux Disease (GERD)

Physiologic testing for refractory patients
Initial treatment to include:
    • More than acid suppression

4 Most Common Causes to Consider:

• 24h esophageal pH / Impedance monitoring
• Endoscopic and/or videofluoroscopic swallow evaluation
• Barium esophagram / Modified barium swallow
• Sinus Imaging
• HRCT
• Bronchoscopy
• Cardiac Work-up (ECG, Holter Monitoring, Echo)
• Environmental / Occupational Assessment
• Consider uncommon causes

Further Investigations to consider

Smoking
ACEI

Sitagliptin

Discontinue
for at least 4

weeks

No response at
4-6 week follow

up

Inadequate
response to

optimal treatment, Follow
up 4-6 weeks

Inadequate
response to

optimal treatment, follow
up 4-6 weeks

Initial Treatments

• UACS – A/D
• Asthma – ICS, BD,
   LTRA, trigger
   avoidance
• NAEB – ICS, Trigger
   avoidance
• GERD –PPI,
   diet/lifestyle changes
   (Treatment of GERD
   should not be limited
   to acid suppression)

Investigate
and treat

A cause of
cough is

suggested or
concern for

Life-

threatening

condition   

History to include:

    • Red flags

    • Occupational /
       Environmental
       Issues
    • Travel
       Exposures
    Physical Exam
    Chest radiograph

Chronic Cough

Hemoptysis

Smoker > 45 years of age with a new cough, change

in cough, or coexisting voice disturbance

Adults aged 55-80 years who have a 30 pack-year

smoking history and currently smoke or who have

quit within the past 15 years

Prominent dyspnea, especially at rest or at night

Hoarseness

Systemic symptoms

    • Fever

    • Weight loss

    • Peripheral Edema with weight gain

Trouble swallowing when eating or drinking

Vomiting

Recurrent pneumonia

Abnormal respiratory exam and/or abnormal chest

radiograph coinciding with duration of cough

• Check for red flags     and address them – see Red

   Flags box
• Optimize therapy for each diagnosis
• Check compliance during regularly scheduled and
   frequent follow ups (assess for patient barriers to
   enactment or receipt of instructions)
• Due to the possibility of multiple causes, maintain all
   partialIy effective treatment
• Routinely assess for environmental and occupational
   factors
• Routinely assess cough severity & quality of life with
   validated tools
• Routinely follow up with patient in 4-6 weeks
• Consider a referral to a Cough Clinic for refractory cough

Important Reminders Red Flags

Figure 6 – Chronic cough algorithm for the management of patients $ 15 years of age with cough lasting > 8 weeks. Always screen for red flags as a
clue to a potentially life-threatening condition, as well as historical clues for environmental and occupational factors that might be contributing to the
cough. Always evaluate whether sitagliptin as well as angiotensin-converting enzyme inhibitors are contributing to the patient’s cough. Always consider
the presence of TB in endemic areas or high-risk populations even if chest radiographs are normal. Be aware that treatment of cough due to GERD
should not be limited to acid suppression. Remember to routinely assess cough severity or quality of life before and after treatment and routinely follow
patients 4 to 6 weeks after the initial visit. Consider referral to a recognized cough clinic for patients with refractory unexplained chronic cough. ACEI¼
angiotensin-converting enzyme inhibitor; A/D ¼ antihistamine/decongestant; BD ¼ bronchodilator; HRCT ¼ high-resolution CT; ICS ¼ inhaled
corticosteroid; LTRA ¼ leukotriene antagonist; PPI ¼ proton pump inhibitor. See Figure 3 and 4 legends for expansion of other abbreviations.
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Conclusions
Since publication of the 2006 CHEST Cough Guidelines,
the field of how cough is classified and managed has
advanced. Although the classification and management
of acute, subacute, and chronic cough based on its
duration were proposed in the 2006 guidelines, it was
not known until this systematic review that the
definitions were being used around the globe and that
the management algorithms would accurately predict
the most common causes of acute, subacute, and chronic
cough. Although the suggestions generally reflect those
made in the 2006 guidelines (albeit worded in a different
way), the strength of the evidence for them has increased
because they are based on a systematic review. This
article has also identified gaps in our knowledge and
areas for future research.
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