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Background

> Systematic reviews were conducted to examine two
related key questions (KQs) in children with chronic
(> 4 weeks' duration) wet or productive cough not
related to bronchiectasis:

v KQ1l—How effective are antibiotics in improving the
resolution of cough?
If so, what antibiotic should be used and for how long?

v' KQ2—When should they be referred for further
Investigations?
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« Children aged £14 years
 Chronic cough (> 4 weeks duration) with wet or productive cough
y,
™
e Antibiotics
y,
* Do not use antibiotics ]

« Improve cough resolution ]
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Duplicates found between Scopus and PubMed searches were identified and
removed by the librarians before sending the abstracts to the two authors (A. B.
C.and J. J. O.) who reviewed the abstracts.

For randomized controlled trials (RCTs), both reviewers independently assessed
the risk of bias criteria by using measures in Cochrane reviews.
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SEARCH strategy for KQ1

PubMed

("chronic cough” OR “idiopathic cough” OR “refractory cough” OR “unresponsive cough” OR “intractable
cough” OR "“psychogenic cough” OR "unresolved cough” OR "unexplained cough” OR "wet cough” OR
"productive cough”) AND (antibiotics OR anti-bacterial agents)

Filters: Humans; English; Child: birth-18 years

Web of Science:

TOPIC: ({(chronic cough OR idiopathic cough OR refractory cough OR unresponsive cough OR intractable
cough OR psychogenic cough OR unresolved cough OR unexplained cough OR wet cough OR productive
cough) AND (antibiotics OR anti-bacterial agents)) AND TOPIC: (child OR children OR adolescent OR infant
OR neonate) Refined by: LANGUAGES: { ENGLISH ) AND DOCUMENT TYPES: ( ARTICLE OR REVIEW OR
PROCEEDINGS PAPER )

SCOPUS:

TITLE-ABS-KEY(("chronic cough"” OR "idiopathic cough" OR "refractory cough" OR "unresponsive cough"
OR "intractable cough" OR "psychogenic cough” OR "unresolved cough” OR "unexplained cough” OR "wet
cough" OR "productive cough™) AND (antibiotics OR "anti-bacterial agents") AND (child OR children OR
infant OR. neonate OR adolescent)) AND { LIMIT-TO{LANGUAGE,"English" ) )

Cochrane CENTRAL

("chronic cough"” OR "idiopathic cough" OR "refractory cough" OR "unresponsive cough" OR "intractable
cough" OR "psychogenic cough” OR "unresolved cough” OR "unexplained cough" OR "wet cough” OR
"productive cough") AND (antibiotics OR "anti-bacterial agents") AND (child OR children OR infant OR
neonate OR adolescent)
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SEARCH strategy for KQ2
PubMed

{"chronic cough” OR "idiopathic cough" OR "“refractory cough" OR "unresponsive cough" OR "intractable
cough" OR "psychogenic cough” OR "unresolved cough" OR "unexplained cough" OR "wet cough” OR
“productive cough" OR {cough AND chronic disease[mh])) AND (diagnostic tests, routine[mh] OR referral
and consultation[mh] OR referral[tiab] OR consultation[tiab] OR decision trees[mh] OR clinical
pathways[mh] OR investigation* OR algorithms[mh]) Filters: Hurmans; English; Child: birth-18 years

Web of Science

(("chronic cough" OR "idiopathic cough” OR "refractory cough® OR "unresponsive cough" OR "intractable
cough" OR "psychogenic cough” OR "unresolved cough" OR "unexplained cough" OR "wet cough" OR
"productive cough” OR {cough AMND chronic disease))) AND TOPIC: ({routine diagnostic tests OR referral
and consultation OR referral OR consultation OR decision trees OR clinical pathways OR investigation* OR
algorithm™*)) AND TOPIC: ({child OR children OR adolescent OR infant OR neonate))

Refined by: LANGUAGES: ({ EMGLISH ) AND DOCUMENT TYPES: { ARTICLE OR PROCEEDINGS PAPER OR
MEETING ABSTRACT OR REVIEW )

SCOPUS

TITLE-ABS-KEY(("chronic cough" OR "idiopathic cough" OR "refractory cough"” OR "unresponsive cough"
OR "intractable cough" OR "psychogenic cough" OR "unresolved cough"” OR "unexplained cough" OR "wet
cough" OR "productive cough” OR (cough AND chronic disease)) AND ("diagnostic tests, routine” OR
"routine diagnostic tests" OR "referral and consultation™ OR referral OR consultation OR "decision trees"
OR "clinical pathways" OR investigation® OR algorithm®) AND (child OR children OR infant OR neonate OR
adolescent) AND (human OR humans)) AND { LIMIT-TO(LANGUAGE,"English™ ) )

CENTRAL (Cochrane)

{("chronic cough" OR "idiopathic cough" OR “"refractory cough" OR "unresponsive cough" OR "intractable
cough" OR "psychogenic cough” OR "unresolved cough" OR "unexplained cough" OR "wet cough" OR
"productive cough" OR (cough AND chronic disease)) AND ("diagnostic tests, routine” OR "routine
diagnostic tests" OR "referral and consultation” OR referral OR consultation OR "decision trees" OR "clinical
pathways" OR investigation® OR algorithm™*) AND (child OR children OR infant OR neonate OR

adolescent)) in Title, Abstract, Keywords
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Figurel- Selection of studies that addresses KQ1.:

[287 abstracts identified by searchers")

»[ 245 studies excluded ]

Y
42 full texts retrieved for further ]

evaluation of eligibility

[ 29 studies excluded. Reasons:

All subjects aged =z 14y (nh = 2)

Abstract only with insufficient data (n = 1)

Publications using same cohort (n = 2)

Type of cough or treatment given for

wet/productive cough not stated (n = 13)

* No clinical data related to KQ (ie, review
articles) or treatment not reported (n = 10)

* Data relating to bronchiectasis (n = 1)

>

hAJ
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2 additional studies identified from
authors’ database

13 studies met inclusion criteria ]

Y
( 15 studies included in current systematic review (Tables 1-3) ]




Figure2- Selection of studies that addresses KQ2:

322 abstracts identified by searchers?

Y
45 full text retrieved for further
evaluation of eligibility

A4

277 studies excluded

L.

31 studies excluded. Reasons:
e Allsubjectsaged = 14y (n =2)
¢ Type of cough not stated (n = 19)
¢ Investigations not mentioned (n = 2)
e Mechanistic studies with no data
relating to KQ (n = 8; Table 6)

14 studies met inclusion criteria ] [a

3 additional studies identified from
uthors’ database or references of articles

'

[ 17 studies included in current systematic review (Table 4) ]
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>Va|idity assessment (1)-Cochrane risk of bias tool

For randomized controlled trials (RCTs), both reviewers independently assessed the risk of bias
criteria by using measures in Cochrane reviews.

The criteria used were: 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),and selective reporting
(reporting bias).

> Validity assessment(2)-cohort studies

For cohort studies, data were extracted by a single author (A. B. C.) and checked by a second
author (J. J. O.). In cohort studies, the study’s setting, number enrolled and completing the study,
inclusion and exclusion criteria,and main results related to the respective KQs are reported(Tables
1-4).

10



Figure3-Risk of bias summary
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Random sequence generation (selection bias)

Allocation concealment {selection bias)

Blinding of participants and personnel (performance bias)

Blinding of cutcome assessment (detection bias)

Incomplete outcome data (attrition bias)
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Selective reporting {(reporting bias)

Risk of bias summary: judgments of review authors (A. B. C. and J. J. O.) regarding each risk of bias
item for the randomized controlled trials (Marchant et al,14 Darelid et al,12 and Gottfarb and
Brauner13) included (KQ1).
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Data were presented in Preferred Reporting Items for Systematic
Reviews and Meta-Analyses flowcharts, and the summaries were
tabulated.

Fifteen studies were included in KQ1 (three systematic reviews,
three RCTs, five prospective studies, and four retrospective
studies) and 17 in KQ2 (one RCT, 11 prospective studies, and five
retrospective studies).
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TABLE 2 ] Prospective Studies in Children With Chronic Wet Cough That Included Mx

(Dx and Rx and Excludes Mechanistic Studies) (KQ1)

Buthar, Mo, Enralied, Mo,
Publication Setting; Inclusion Criteria; EXC or Completed; FU Length; Primary Findings Related Specimen; Bacteria Cther Main Findings or
Year Country Studly Dasign Definitions g Main Aimifs) of Study bo B Typas” and AB Used Comment
Darelid 3 centers; Aged 0.5-6 v, M cohort - 88; Whether 7 d of 85% cured (day 7} In Masopharyngeal Study included
et al, '* pediatric persistent cough n completed = 87" erythraomycin erythramycin group swab because 0% had
1593/ OPD; = 10 days FU = 3 mo climically “W5 3b%a In control Hi = 38%; a cough = 21 d,
Sweden open EXC, pneumonia, Median age group = improves children subjects (P < .006) Spn = 48%:; Authors confinmed
allergy, acute otitic 13-24 mo aged 0.5-6 y with Meat = 75%; that the cough
media, tonsillitls, (IQR, NR) a cough = 10 d pertussis = 5% was wet (as In
cardiac disease, Erythromycin Cochrang
clinical suspicion of review ")
pertussis
Gottfarb and 3 centers; Lower resp bract M cohort = 52; “To Investigate the “AB treated group had | Masopharyngeal Study Included
Brauner, '~ pediatric infection with cough n completed = 52' nasopharyngeal significantly better swah becausa the mean
19594/ byt . =10 d, =11 FU=144d flera of children recovery in both Hi = 30%; duration of cough
Swedean RCT coughing attacks in | Median age - with persistent the pediatricians Spn = 20%; was 3-4 wk (range
24 h 2.6=2.7 y (IQR, NR) cough and the estimation (P = .02) Meat = 71% NE). Authors
EXC, pneumonia, effects of and independent AMC confirmed that
acute otitis media, treatment with parental judgement the cough was wat
clinical suspicion of A IREAS] (P = .002)"Fs= {as in Cochrane
pertussis review’ )
Marchant Single- Aged 0.5-18 v, M cahort = 50; Efficacy of 2 wk of AMC effective for wet BAL BAL in subgroup
et al, ' center; physician-observed n completed = 47 oral AMC cough: cough Hi = 38%; (n = 37) indicate
2012/ pediatric wet cough > 3 wk FU = 2 wk (compared with resolution rates Spn = 24%; PEB
Australia and resp | EXC, chronic lung, Mean age = 1.8-2.8 y placeba) in (48%) in AMC group Mcat = 19%
AT laEal cardlac neura- (IQR, 0.9-5.3) achieving cough vs placebo (16%), All AMC sensitive
RCT development resalution in P=_016
disease, ABs in last children with
2 wk, acutely umwell chronic wet cough
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TABLE 2 | Prospective Studies in Children With Chronic Wet Cough That Included Mx (Dx and Rx and Excludes Mechanistic Studies) (KQ1)
ALthir, Mo, Enrolied, Mo
Pubication Setting; EXC o Completed; FU Length; Primary Findings Related Specimen; Bacteria Other Main Findings or
YearCountry Shecy Design 5 Age Maln Amfs) of Study w k) Types” and A5 Used Camiment
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etal,'? pediatric perslstéﬁFaBLE 3 | Retrospective Studies on Children With Chronic Wet Cough That Included Mx (Dx and Rx But Excludes Research Mechanistic Studies) (KQ1)
1993/ OPD; = 10 day
Sweden open EXC, pneu i . . . . o _\Jom nen Type;
RCT alle Author, Publication [nchusion Prirmary Finding Bacteriology” and
rne;igaYJl' ‘fearCountry Setting Criteria; EXC M; Age; FU Length Main Aimis) Relating to KG AR Used Other Major Findings Comment
.:ar-dia’c d Donnelly et al, =" Single- “Persistent, wet M=81 To present 95% cured with MNonguantitative 59% symptomatic
clinical s 2007 /England center; cough present Median age "results of a AB use; BAL (n = 19}, for=1y; BEin4
pertussis resp for 1 mo that 3.8 y (range, retrospective 48% reported cough swab of 14 who had
QPD; resolves with 0.4-14.8 v); review of “wheeze” but (n=51) chest CT scan;
Gottfarb and | 3 centers; { Lower resp review of appropriste AB | FU = NR outcomes in had “ruttle” Of infected 31% with
Brauner, pediatric infection clinic treatment” e 81 randomly specimens concomitant
1994/ 0PD; DB =10 d, = letters selected (approximately “asthma”
BT coahi e Bl
Antibiotics Placebo Odds Ratio Odds Ratio
Study of Subgroup Events Total Events Total Weight ( M-H, Fixed (95% CI) M-H, Fixed, 95% CI
_J Darelid et al,” 1993 6 41 30 47  569% UTe-eee-erd N
Gottfarb and E!-raurler,“3 19894 17 26 23 26 19.0% 0.25 {0.06-1.05) —_—
Marchant et al,™ 2012 13 25 21 25 24.1% 0.21 {0.05-0.78) —
Total 92 98  100.0%  0.15(0.07-0.31) <4
Total events 36 74 .
Heterogeneity: ¥° = 1.33, df = 2 (P = .51); ¥ = 0% 001 o1 : 0 100
Test for overall effect: z = 5.20 (P < .00001) ' '
Antibiotics Better Control Better

Figure 4 — Forest plot from the three randomized controlled trials (Marchant et al,14Darelid et al,12and Gottfarb and Brauner13).
Data show that the use of antibiotics significantly improved cough resolution (odds ratio, 0.15 [95% Cl,0.07-0.31]).
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Antibiotics Placebo Odds Ratio Odds Ratio
Study of Subgroup Events Total Events Total Weight M-H, Fixed (95% CI) M-H, Fixed, 95% CI
Darelid et al,'* 1993 B 4 30 47 569%  0.10(0.03-0.28) ——
Gottfarb and Brauner,' 1994 17 26 23 2 19.0%  0.25(0.06-1.05) —
Marchant et al,™ 2012 13 25 21 25  241%  0.21(0.05-0.78) —
Total 92 98  100.0%  0.15(0.07-0.31) 4.-
Total events 36 ri
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RESULT

Data were presented in Preferred Reporting Items for
Systematic Reviews and Meta-Analyses flowcharts,
and the summaries were tabulated.

Fifteen studies were included in KQ1 (three systematic
reviews, three RCTs, five prospective studies, and four
retrospective studies) and 17 in KQ2 (one RCT, 11
prospective studies, and five retrospective studies).

Combining data from the RCTs (KQ1), the number
needed to treat for benefit was 3 (95% (I, 2.0-4.3) in
achieving cough resolution.

In general, findings from prospective and
retrospective studies were consistent, but there were
minor variations.




CONCLUSIONS

« There is high-quality evidence that in children aged # 14
years with chronic (> 4 weeks' duration) wet or
productive cough, the use of appropriate antibiotics
improves cough resolution.

« There is also high-quality evidence that when specific
cough pointers (eg, digital clubbing) are present in children
with wet cough, further investigations (eg, flexible
bronchoscopy, chest CT scans, immunity tests) should be
conducted.

« When the wet cough does not improve by 4 weeks of
antibiotic treatment, there is moderate-quality evidence
that children should be referred to a major center for
further investigations to determine whether an underlying
lung or other disease is present.
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