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Abstract 

Background We recently adopted a guideline for chronic cough in children in the Egyptian health system. Adapt-
ing clinical practice guidelines (CPGs) to the local healthcare setting is a valid alternative to de-novo development 
that can improve their uptake and implementation without demanding a substantial drain on resources. The 
objective of this study was to adapt evidence-based recommendations from global high-quality CPGs for children 
with a chronic cough to suit the Egyptian healthcare context.

Methods We followed the Adapted ADAPTE methodological framework for guideline adaptation. This process 
includes three phases: set-up, adaptation, and finalization. A guideline adaptation group (GAG) and an external review 
group including clinical content experts and methodologists conducted the process.

Results The GAG adapted 10 sections of recommendations from three original CPG(s) including (i) the American Col-
lege of Chest Physicians (ACCP) 2006–2020, (ii) the European Respiratory Society (ERS) 2019, (iii) the Korean Academy 
of Asthma, Allergy and Clinical Immunology (KAAACI) 2018. A set of CPG implementation tools was added to enhance 
implementability including an algorithm, a slide presentation for clinical diagnosis, investigations and treatment 
of chronic cough, patient education, and online resources.

Conclusion The adapted CPG provides pediatricians and related healthcare workers with applicable evidence-based 
recommendations for chronic cough in children in Egypt. The project also highlighted the utility of Adapted ADAPTE 
and the invaluable collaboration between the clinical and methodological experts for the adaptation of pediatric 
national guidelines.
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Background
When a child under the age of 14 has a daily cough for 
longer than 4  weeks, it is considered a chronic cough 
[1]. It can be divided into a specific and non-specific 
cough. A non-specific cough is defined as a protracted 
cough without any symptoms, signs, history, or test 
results that would suggest a specific diagnosis (specific 
cough pointers). Specific cough is typically linked to an 
underlying condition [2].

About 10% of the global population suffers from a 
chronic cough [3], which has a significant negative soci-
oeconomic impact and significantly lowers the quality 
of life (QOL) [4] for both parents and children [5]. For 
several months to years, children with a chronic cough 
may face physical discomfort, sleep disturbances, 
decreased academic output, and social isolation [6].

There are some clear differences between prepuber-
tal children and adults, such as maturational differences 
in airway, respiratory muscles and chest wall structure, 
sleep-related characteristics, respiratory reflexes, and 
respiratory control [7]. Common pediatric etiologies 
differ from those in adults [8].

By careful observation, taking a thorough history, 
and using the information from the history to guide 
suitable testing and treatment trials, the etiology of 
chronic cough in children can be properly determined 
[9]. Either recording simple measures, such a cough 
score out of 10, or more detailed, validated measures of 
cough quality of life (QOL) should be used to evaluate 
the effects of coughing [10, 11].

For common illnesses that cause coughing, such as 
rhinitis, rhinosinusitis, asthma, eosinophilic bronchi-
tis, and GERD, investigations and therapeutic trials 
should involve chest X-rays, spirometry [12], computed 
tomography [9], flexible bronchoscopy, and alveolar 
lavage [13]. Additional examinations include immuno-
logical testing, nuclear medicine scans, echocardiogra-
phy, complex sleep polysomnography, barium swallow, 
and videofluoroscopic evaluation of swallowing [5].

Every child who has a chronic cough should have a 
thorough evaluation because chronic coughs can indi-
cate a significant underlying medical issue (such as an 
inhaled foreign body). Children with chronic cough 
should be given common treatment measures like 
reducing their exposure to tobacco smoke and other 
environmental contaminants in addition to etiology-
based management [14].

The present clinical practice guideline aims to address 
major clinical questions regarding, practical diagnostic 
tools for specific and nonspecific chronic coughs. Also, 
available therapeutic options for chronic cough in chil-
dren areincluded.

Clinical Practice Guidelines (CPGs) are “statements 
involving recommendations aimed at improving patient 
care, informed by a systematic review of evidence and an 
evaluation of the benefits and harms of different health-
care options” [1]. CPGs have been acknowledged as one 
of the most significant tools for enhancing evidence-
based healthcare quality and safety [15, 16].

In healthcare settings with limited resources, CPG 
adaptation is a viable and effective alternative to CPG 
development. The CPG produced for various health-
care contexts that reflected the local health system 
was encouraged to be trans-contextually customized 
to reduce duplicating of work and use the resources 
available effectively while avoiding time-wasting 
activities [17, 18].

The Egyptian Pediatric CPGs Committee (EPG) is the 
first national initiative to produce pediatric evidence-based 
CPGs that started in 2018 using one of the CPG formal 
adaptation methodologies: The Adapted ADAPTE [19].

Because there are currently no published CPGs for 
chronic cough in Egypt, the supplied evidence-based 
CPG is proposed as a National CPG using an evidence-
based and formal CPG adaptation method.

The objective of this study was to adapt the recommen-
dations from global high-quality CPGs for children with 
chronic cough to suit the health system and related ser-
vices in Egypt.

Methods
We used the ‘Adapted ADAPTE’ adaptation methodology 
consisting of three phases with modifications in the steps 
and tools to suit the local context in Egypt [15].

Phase 1 (set up)
The EPG Pulmonology Group recognized persistent 
cough in children as the prioritized health topic for this 
CPG during phase 1. To find qualifying CPGs, an initial 
exploratory search for chronic cough CPGs was done.

The EPG Pulmonology Group Members who represent 
multiple Egyptian universities were chosen to form the 
Chronic Cough Guideline Adaptation Group (CCGAG). 
The selection of the CCGAG members was transparent 
and based on voluntary participation as all the EPG CPG 
projects are not associated with any financial funding or 
rewards. The clinical members of the CCGAG included 
both members with prior experience with CPG adapta-
tion and new members. The CCGAG composition was 
multidisciplinary including physicians, academic faculty 
staff, consultant pediatricians, pulmonologists, and three 
CPG methodologists. The preliminary search results 
encouraged us to move forward with this adaptation 
project. Six sessions of capacity building on solutions of 
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evidence-based healthcare, including the CPG adaptation 
process methodology, were conducted by the CPG meth-
odologists for new members of the CCGAG [18, 19].

The patient population for the adapted CPG is chil-
dren with chronic cough. The identified target intended 
users included physicians, pediatricians, primary health 
care physicians (PHC), practitioners, nurses, and clinical 
pharmacists.

Phase 2 (adaptation)
The CCGAG included 16 professors of pulmonology 
and pediatrics and a general pediatrician, two professors 
of child health, one clinical pharmacist, and one pro-
fessor of tropical medicine and infectious disease with 
prior experience in the evidence-based CPG adaptation 
methodology.

The PIPOH model, inclusion, and exclusion criteria, 
and a thorough search strategy containing a list of key-
words were used to identify specific health questions for 
clinical diagnosis, investigations, and therapy. The patient 
population (P), intervention(s) (I), professionals and clin-
ical specialties (P), outcomes (O), and healthcare settings 
or context (H) are all part of the PIPOH. In addition to 
online libraries, we searched bibliographic (e.g., PubMed 
and Google Scholar) and CPG databases (e.g., Guidelines 
International Network Library and Registry, DynaMed, 
and WHO Guidelines).

The Appraisal of Guidelines for Research and Evalu-
ation Instrument (AGREE II) [20] was used to evaluate 
the eligible Source CPGs. AGREE II is the gold stand-
ard for assessing the quality of CPGs that consists of 23 
items arranged into 6 domains. The CCGAG members 
reviewed and appraised three source original CPGs: the 
American College of Chest Physicians (ACCP) 2006–
2020, the European Respiratory Society (ERS) 2019, the 
Korean Academy of Asthma, Allergy and Clinical Immu-
nology (KAAACI) 2018. This phase concludes with the 
first draft of the adapted CPG.

In light of the findings of the AGREE II appraisal and 
comprehensive content evaluation of the source CPGs, 
members of the CCGAG agreed that the recommenda-
tions were clear and based on the most relevant scientific 
evidence, and they presented care options that could be 
applied to the local context and be acceptable to children 
with chronic cough, parents, and carers.

We opted not to perform additional evaluations of 
the certainty of the body of evidence and the strength 
of recommendation and instead relied on the high rat-
ings of domain 3 (rigor of development) of the AGREE 
II appraisal and the evidence base behind the appraised 
source CPGs because this is one of the accepted choices 
for the decision of CPG adaptation to accept the evidence 
and recommendations from the source CPG(s) [16].

Additionally, the CCGAG selected, reviewed, and dis-
cussed each recommendation statement against the local 
healthcare system and context in Egypt through a series 
of 20 focus group discussions. The final stage of this 
phase was creating the initial draft of the adapted CPG.

Phase 3 (finalization)
Phase 3 marked the completion of the first draft of the 
adapted CPG full document, which included an evalua-
tion of the included recommendations for acceptability 
and applicability in the Egyptian healthcare system. A 
national panel of external reviewers comprising profes-
sional healthcare practitioners and subject matter clinical 
experts received and reviewed this adapted CPG draft. 
The CCGAG considered the reviewers’ suggestions, 
which were incorporated into the finalized adapted CPG. 
A set of CPG implementation (CPGI) tools was included 
in the final CPG complete document.

Furthermore, our CCGAG chose to report the adapted 
Chronic cough CPG utilizing the items of the extension 
of the Reporting Items for Practice Guidelines in Health-
care (RIGHT) Statement for the reporting of adapted 
CPGs (i.e., the RIGHT-Ad@pt Tool) [21].

Results
The total length of this CPG project was from December 
2021 to August 2023. There were 20 online meetings for 
organizing, evaluating, and focus group discussions.

This work marks the fourth CPG adaptation project 
for the EPG Pulmonology Group using the ‘Adapted 
ADAPTE’ as a part of the EPG fourth wave of National 
CPGs [19].

Phase 1 (set up)
The CCGAG was developed by a national group with 
clinical and methodological experience in December 
2021. The required resources and abilities were identified 
and assigned. The CCGAG members all signed declara-
tions of conflicts of interest.

The feasibility of the CPG adaptation procedure was 
established through a preliminary search for published 
CPGs. The CPG adaptation working plan template from 
the Adapted ADAPTE was used to draft and discuss the 
working plan from the outset [15, 22].

Phase 2 (adaptation)
The PIPOH model was used in the identification of 
health questions. The 28 developed questions include 9 
questions for clinical diagnosis, 10 questions for inves-
tigations, and 9 questions for treatment. Three source 
CPGs for evaluation, diagnosis, and treatment of chronic 
cough in children were studied.
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According to the ratings of the AGREE II appraisal 
and in-depth content review, there was a consensus 
among the CCGAG members to adopt the American 
College of Chest Physicians (ACCP) 2006–2020 [2], 
European Respiratory Society (ERS) 2019 [23], Korean 
Academy of Asthma, Allergy and Clinical Immunology 
(KAAACI) 2018 [24] to answer the 28 health questions 
posted. Other most relevant available evidence was 
searched for questions not answered within the chosen 
sources, providing its reference.

The details of AGREE II ratings of ACCP CPG, ERS 
CPG, and KAAACI CPG were included in the appen-
dix of the supplement (Supplementary 2).

Health questions used to develop this adapted CPG 
and the summary recommendations are highlighted in 
Table 1.

For the first and second phases, a review and qual-
ity appraisal of the recently published clinical Diagno-
sis, investigations, and Treatment of Chronic cough in 
Children Source CPGs was conducted, which included 
the health questions, inclusion and exclusion criteria, 
CPG searching and screening results, in addition to 
the ratings and commentary of the AGREE II appraisal 
(Supplementary file 2).

The three source CPGs were reviewed and critically 
appraised including those developed by the American Col-
lege of Chest Physicians (ACCP) 2006–2020, the European 
Respiratory Society (ERS) 2019, the Korean Academy of 
Asthma, Allergy and Clinical Immunology (KAAACI) 2018.

Afterward, we assessed the currency of the included 
CPGs to ensure the updated status of their recommen-
dations and linked evidence base where no substantial 
evidence is expected to be released soon that might 
alter these recommendations.

The CCGAG reviewed and discussed the AGREE II 
assessment and decided to adopt all the recommenda-
tions of the three source CPGs.

Following multiple focus group discussions about 
CPGI facilitators and barriers, particularly with vari-
able healthcare sectors, available medications, or 
healthcare provider positions, relevant customization 
of the recommendations was done.

The CCGAG decided to adopt the pathway of sever-
ity assessment and modify the two medication tables 
from relevant resources. New CPGI tools were pro-
vided by the CCGAG based on the adapted CPG: clini-
cal algorithm for diagnosis, an educational slide set, 
investigations and treatment, patient education, and 
online resources (Fig. 1).

Phase 3 (finalization)
Two external reviewers accepted our invitation to par-
ticipate based on their expertise in managing children 

with chronic coughs in addition to their representation 
of different healthcare sectors in Egypt. The external 
review comments were collated, revised, considered, 
and incorporated into the completed adapted CPG full 
document.

The EPG Pulmonology Group contacted all the 
Source CPG developers to request permission to adapt 
their CPGs to the Egyptian healthcare system.

A summary of recommendations is provided in the 
full CPG document (Table 1).

Review and update of the adapted CPG
The CCGAG recommended the next review to be after 
3  years of its publication after checking for updates 
in the Source CPG or possibly if a preponderance of 
published evidence will signal an earlier update of the 
recommendations.

Guideline implementation strategies and tools
A set of CPGI tools was integrated into the adapted 
CPG full document (Fig.  1, and Supplement  1). Fur-
thermore, CPGI strategies were suggested including (i) 
leadership participation and commitment, (ii) dissemi-
nation, (iii) clinical and quality champions, (iv) training 
and education, (v) audit and feedback, (vi) networking 
with current organizational programs, and (vi) patients 
as change advocates [29, 30].

Facilitators and barriers to implementation
The EPG has identified several potential facilitators and 
barriers to the implementation of National Pediatric 
CPGs. These were reported in a separate article [19]. 
The CCGAG recommends widespread implementa-
tion of the GAHAR national standards and the WHO 
international guidelines for antibiotics stewardship 
programs.

Discussion
Cough is a physiological reflex that protects the air-
ways from noxious substances and clears excess secre-
tions. The cough reflex consists of peripheral receptors 
in the pharynx, carina, bronchi, and bronchioles that 
send impulses through afferent nerves (vagus and glos-
sopharyngeal nerves) to the cough receptors in the 
medulla oblongata that send orders to effector mus-
cles (glottis and inspiratory and expiratory muscles) 
through efferent nerves (vagus, phrenic, and spinal 
motor nerves) [31]. Although cough is a spontaneous 
reflex, it is also under voluntary control from cortical 
and subcortical brain areas [32]. Continuous irritation 
of the airways leads to afferent signals that constantly 
activate the medullary cough center. Chronic cough 
causes could be intrathoracic (lungs parenchyma, 
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airways, pleura, mediastinum, cardiovascular system) 
or extrathoracic (head and neck especially nose and 
larynx, upper gastrointestinal tract, or central nervous 
system as somatic cough syndrome) [33]. Upper res-
piratory tract infections, bacterial infections, gastroe-
sophageal reflux, and hyperactive airways are the most 
common causes of chronic cough [34, 35].

A chronic cough could be classified as a specific cough 
(with cough pointers) or a non-specific cough (without 
cough pointers) [36]. Non-specific cough could be fur-
ther classified into dry or wet cough. Cough pointers help 
direct the diagnosis of specific cough, e.g., clearing the 
throat with or without other signs of nasal allergy sug-
gesting upper airway disease (post-nasal drip, allergic 

Fig. 1 Management of chronic cough
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rhinitis, or sinusitis), wet cough with stunted growth and 
or clubbing suggesting cystic fibrosis, bronchiectasis or 
interstitial lung diseases; chocking with feeding suggest-
ing aspiration, and swallowing syndrome; brassy or bark-
ing cough suggesting tracheobronchomalacia, or airway 
compression; fever and weight loss suggesting tubercu-
losis; bizarre cough that disappears on sleeping suggest-
ing somatic cough syndrome (tick cough); paroxysmal 
spasmodic cough along with vomiting or an inspiratory 
whoop suggesting pertussis or pertussis-like illness, stac-
cato cough suggesting chlamydia infection, especially in 
infants [37].

Chung et al. 2022 used the term “cough hypersensitiv-
ity” to describe increased sensitivity of cough receptors, 
afferent nerves (vagal hypersensitivity), or cough centers 
to subthreshold stimulus leading to chronic non-specific 
cough. Also, Laryngeal dysfunction is hypersensitivity 
of the larynx to triggering stimuli that lead to vocal cord 
adduction during inspiration and inspiratory stridor, this 
is usually accompanied by the sensation of tickling and 
dry throat that triggers cough [32].

The Italian Society of Pediatric Allergy and Immunol-
ogy and several guidelines [38] recommend the watchful 
waiting protocol for most cases of chronic dry cough as 
most of them are post-viral cough that resolves sponta-
neously, while others [36, 38] recommend doing chest 
X-rays and spirometry (if the child is cooperative) to 
avoid missing diagnoses as foreign body aspiration and 
airway hyperactivity, which is also our recommendation.

The best treatment of non-specific chronic cough in 
children is based on identifying the etiology of cough 
and its risk factors, especially environmental factors 
[32]. The American Academy of Pediatrics does not 
advocate cough and cold over-the-counter drugs in 
children younger than 6  years old since evidence-based 
recommendations have revealed that there are no effec-
tive medications to either cure or reduce the symptoms 
of cough in children [39]. Antibiotics do not affect viral 
infections, honey, herbal medicine, and fluids were tried 
in some studies [40].

For a chronic non-specific dry cough, we recom-
mend a 2–4  weeks trial of daily 400  μg of beclometh-
asone equivalent and re-evaluate the response. The 
good response suggests airway hyperresponsiveness 
and asthma treatment should be started if a cough 
recurred. While in wet non-specific cough, we recom-
mend 2  weeks of antibiotic treatment whereas Strep-
tococcus pneumoniae, Haemophilus influenzae, and 
Moraxella catarrhalis are the most common respiratory 
pathogens, depending on local antibiotic sensitivity. If 
oral antibiotics are taken and the patient has a good 
response, PBB is diagnosed; however, if the wet cough 
persists after 2 weeks of the recommended antibiotics, 

therapy with an additional 2  weeks of the recom-
mended antibiotic(s) may be considered. After taking 
the recommended antibiotics for 4  weeks and the wet 
cough still exists, additional testing such as a flexible 
bronchoscopy with quantitative cultures and sensitivi-
ties, with or without a chest CT, can be done.

Speech therapy has also been successfully used in the 
treatment of somatic cough syndrome or non-specific 
cough. It includes patient education, vocal cord hygiene, 
cough suppression education, breathing patterns educa-
tion, and behavioral modification that helps to distract 
the patient from the need to cough. Some guidelines 
suggest that patients with somatic cough syndrome may 
rarely require neuromodulating drugs [32], but we do not 
recommend them due to the possible side effects, and 
lack of clinical trials.

The goal of this study was to adapt global CPGs and 
their recommendations to the Egyptian healthcare set-
ting for managing patients with chronic coughs across all 
local healthcare sectors.

The chronic cough CPG adaptation process demon-
strates the essential capacity building, knowledge, skills, 
and hard effort that were critical to this endeavor both 
clinically and methodologically. The extended timetable 
observed in this CPG adaptation effort was not unique; 
we found it in other local CPG adaptation initiatives [41].

Furthermore, considering the scarcity of relevant high-
quality randomized controlled trials, systematic reviews, 
and meta-analyses from the Egyptian setting, adapting 
CPGs for children with chronic cough is a good and valid 
alternative to constructing a CPG from scratch.

The use of the ‘Adapted ADAPTE’ method is a strength 
of this project because it is clearly structured and easy to 
follow along with a set of supportive tools and resources.

Determining the expected workload, resources, knowl-
edge, and the need for dedicated leadership, project man-
agement, clinical, and methodological support according 
to the CCGAG’s experience, is consistent with published 
evidence. We addressed these requirements during phase 
1 (set-up).

Conclusions
The ‘Adapted ADAPTE’ is a rigorous and practical 
approach that was shown to be particularly practicable 
for national CPG projects when bundled with the AGREE 
II appraisal.

Our experience with this adaptation process presents 
invaluable knowledge of its national application in Egypt 
while also demonstrating its potential suitability for 
the  region. Additional context-specific adaptation steps 
and tool modifications are recommended and encour-
aged in variable contexts [19].
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Implications for practice
The availability of a national chronic cough CPG is neces-
sary but inadequate on its own to ensure ultimate health-
care standardization. The effectiveness of dissemination 
and implementation strategies, as well as other associated 
quality improvement and safety initiatives to support the 
delivery of relevant healthcare services, will determine its 
positive impact on children with chronic cough.

Future research recommendations
We recommend further research and real-world evidence 
in the Egyptian context to inform the further review and 
update of this CPG’s recommendations.
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