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Abstract

Background We recently adapted a guideline for Community-Acquired Pneumonia (CAP) in children to the Egyp-
tian health system. Adaptation of evidence-based clinical practice guidelines to the local healthcare context

is a valid alternative to de novo development that can upgrade their application without enforcing a major burden
on resources. The objective of this manuscript is to elucidate diagnosis, treatment, and prevention of CAP as well

as methods used for the adaptation process to produce the 1st National Guideline for Community-Acquired Pneu-
monia in children in Egypt using Adapted ADAPTE method. The full process was described extensively with all three
phases of set up, adaptation, and finalization. An adaptation group and an external review including clinical content
experts and methodologists conducted the process.

Results The authors adapted 10 principal categories of recommendations from three source Clinical Practice Guide-
lines. Recommendations incorporate; common clinical manifestations, indications for hospitalization and intensive
care unit admission, indications for laboratory investigations and radiology in diagnosis, choice of empiric antibiotic
therapy in the outpatient and hospitalized children with non-complicated CAP and the duration of therapy, the role
of influenza antiviral therapy, follow-up anticipated response to therapy, management of non-responding pneumo-
nia, criteria of safe discharge, and prevention of CAP. Many tools were gathered and established to improve imple-
ment ability containing two clinical algorithms for management of non-complicated CAP and for non-responding
pneumonia in children, pathway for assessment of severity of CAP in primary care facilities, medication tables, simpli-
fied Arabic patient information, PowerPoint slide presentation lecture for management of CAP, and online resources.
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Conclusion The final clinical guideline supports pediatricians and related healthcare workers with evidence-based
applicable guidance for managing community-acquired pneumonia in Egypt. This work demonstrated the efficiency
of Adapted ADAPTE and highlighted the importance of a cooperative clinical and methodological professional group

for adaptation of national guidelines.

Keywords Practice guideline, Adaptation, Community-acquired pneumonia, Pediatrics, Pediatrics, Pediatric

pulmonology, Egypt, Eastern Mediterranean Region

Background

In Egypt, academic organizations, professional societies,
and research groups develop clinical practice guidelines
(CPGs) to improve patient quality care and safety (Abdel
Baky et al. 2023a). Since the strategy plan for national
pediatric evidence-based CPGs including identifying
the national healthcare priorities, community-acquired
pneumonia (CAP) was acknowledged as one of the major
health concerns in Egypt.

Community-acquired pneumonia (CAP) is defined as
an infection of the lung tissues acquired during child-
hood and produced by a causative organism obtained
from outside the hospital "in the community" (Leung
et al. 2018). According to the World Health Organization
(WHO), pneumonia was the cause for 14% of all deaths
among children under 5 years old, killing more than 700
thousands children in 2019. With most of this mortality
occurring in developing nations (WHO 2022). In Egypt,
CAP is still one of the leading causes of death as it is
responsible for about 10% of childhood mortality under
the age of five (Seify et al. 2016).

Although the particular etiologic factor in many cases
of CAP in children has not been determined, respira-
tory viruses such as respiratory syncytial virus (RSV) and
parainfluenza are detected in more than half of the cases
(Angeles Marcos et al. 2006). Recently in 2019, novel cor-
onavirus COVID-19 was discovered causing pandemic
worldwide (Ye et al. 2020).

Pyogenic bacteria are identified in just a small percent-
age of CAP in children, but their early detection is crucial
because they can cause severe and/or complicated pneu-
monia, as well as fatalities (Qin and Shen 2015). Strep-
tococcus pneumoniae is considered the most communal
bacterial cause of CAP. Mycoplasma, Chlamydia and
Strep. pneumonia are the principal aetiologies of CAP in
school-aged children. Haemophilus influenza and group
A Streptococci are the least predominant causes (Hussein
et al. 2019).

Clinical signs of fever, cough, respiratory distress
including tachypnea, nasal flaring, intercostal, subcostal,
and suprasternal retractions, and grunting, with or with-
out X-ray signs of an acute lung infiltrate or consolidation
are commonly used to make the diagnosis (Messinger
et al. 2017).

Given that bacterial and viral pneumonia cannot be
consistently differentiated clinically, the guidelines of
British Thoracic Society indicate that children with
positive clinical signs of pneumonia had better be man-
aged with antibiotics (Leung et al. 2018).

The WHO acute respiratory infection case manage-
ment plan planned to reduce child mortality by treat-
ing pneumonia cases with antibiotics while minimizing
inappropriate antibiotic administration in children with
upper respiratory tract infections (Nguyen et al. 2017).

The introduction of the protein conjugate vaccines
against H. influenzae and S. pneumoniae have resulted
in declines in the prevalence of bacterial pneumonia
(Kaplan et al. 2015; Morris et al. 2008).

These vaccines are part of routine immunization
schedules in many countries. H. influenza vaccine was
applied as compulsory vaccine for infants according to
the policy of Ministry of Health of Egypt vaccination
schedule since 2018 (Said and El-Hawy 2022a).

The definition of Clinical Practice Guidelines (CPGs)
is “statements that include recommendations intended
to optimize patient care, informed by a systematic
review of evidence and an assessment of the benefit and
harm of alternative care options" (Amer et al. 2015).
CPGs are tools for optimizing healthcare service safety
and quality (Glasziou et al. 2011).

Adaptation of CPGs is a useable and effective alter-
nate to de novo development of CPGs, particularly
in healthcare settings with limited resource, to avoid
effort doubling and to usage the available resources effi-
ciently, and to reassure trans contextual customization
of the CPG ready for different economic and healthcare
setting relating the local context and system (Wang
etal. 2018).

The World Health Organization’s Eastern Mediter-
ranean Regional Office recommends a list of measures
to help enhance guideline development and / or adap-
tion and implementation in the region (Alshehri et al.
2023).

Few epidemiological studies in Egypt studied deter-
minants of pneumonia (Fadl et al. 2020; Deraz et al.
2012; Refay et al. 2022) effective strategies and inter-
ventions to reduce the incidence of pneumonia should
not be ignored.
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There have been no published unified CPGs in Egypt
for the management of CAP, hence the given evidence-
based CPG is proposed as a National CPG using an evi-
dence-based and formal CPG adaption process. The goal
of this work was to tailor international CPG recommen-
dations for diagnosis, treatment and prevention of CAP
in children to the Egyptian healthcare system.

The Egyptian Pediatric CPGs Committee (or EPG) was
affiliated with the Supreme Council of Egyptian Univer-
sity Hospitals, with the goal of defining subjects, assign-
ing authors, and assisting in the adaption of pediatric
evidence-based CPGs in accordance with a national stra-
tegic plan (http://epg.edu.eg). The committee is governed
by a formal CPG adaptation methodology: the ‘Adapted
ADAPTE’ (Abdel Baky et al. 2023b).

Methods

Guideline adaptation methodology

We used the ‘Adapted ADAPTE’ (Amer et al. 2015; Amer
et al. 2019) adaptation methodology, which comprises
three stages and 24 steps with modifications in the steps
and tools to fit the local general healthcare setting in
Egypt (Wang et al. 2018; Fervers et al. 2011).

Phase one (set up)

In phase one, CAP was identified by the EPG Pulmonol-
ogy Group as the health topic for this CPG adaptation
project as it is a common pediatric infection. The World
Health Organization (WHO) estimates that approxi-
mately two million children under the age of 5 years die
from pneumonia yearly worldwide; the majority of these
deaths occur in developing countries (Jain, et al. 2015;
Bryce et al. 2005). An initial exploratory search regarding
CAP CPGs was conducted to identify published eligible
CPGs. The members of the CAP Guidelines Adaptation
Group (CAPGAG) were selected from a variety of Egyp-
tian universities and was comprised clinicians (academic
faculty staff, consultant paediatricians and pulmonolo-
gists) and pediatrician CPG methodologists who were
actively involved. The results of the preliminary search
for CAP source CPGs encouraged us to proceed with this
national CPG adaptation project. Capacity building ses-
sions were conducted by the CPG methodologists for the
new members of the CAPGAG on concepts of evidence-
based healthcare including the CPG adaptation process
methodology (Amer et al. 2015; Wang et al. 2018; Abdel
Baky et al. 2023b; Fervers et al. 2011).

The target patient population for the adapted CPG is
children with Community-acquired pneumonia (CAP)
in immune-competent children (aged 28 days—12 years).
The identified target intended users include physicians,
pediatricians, primary healthcare physicians (PHC),
practitioners, nurses, and clinical pharmacist.
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Phase two (adaptation)

The CAPGAG included 16 Professors of Pediatrics and
Pulmonology, a general pediatrician, two professors of
child health, one clinical pharmacist and one Professor
of Tropical medicine and infectious disease with prior
experience in adapting evidence-based CPGs.

The CAPGAG identified specific health questions
using the PIPOH model, relevant inclusion and exclu-
sion criteria, and a full search strategy including a list
of keywords. Including questions for prevention, diag-
nosis, and treatment. The PIPOH model includes the
target patient population (P), intervention(s) (I), pro-
fessionals and clinical specialties (P), outcomes (O),
and healthcare settings or context (H). We searched
bibliographic (e.g., PubMed and Google Scholar) and
CPG databases (e.g., Guidelines International Network
Library, DynaMed, WHO Guidelines), in addition to
online libraries.

The Appraisal of Guidelines for Research and Evalu-
ation II Instrument (AGREE II) (Brouwers et al. 2019)
was used to appraise the eligible Source CPGs. Initially,
CAPGAG found 5 guidelines meeting the relevant
inclusion and exclusion criteria. AGREE II is consid-
ered the gold standard for quality assessment of CPGs.
It is a reliable tool that consists of 23 items organized
in six domains. The members of CAPGAG evaluated
CPGs using the criteria of the AGREE II; and chose
three guidelines scored 60% or more, hence identi-
fied as high-quality and evidence-based CPGs and are
retained to be included in the adaptation of related
recommendations in the finalized adapted CPG. The
3 eligible CPGs included Infectious Diseases Society
of America guidelines 2011, British thoracic society
guidelines 2011, and WHO Guidelines 2012-2014 were
considered. The first draft of the adapted CPG marks
the last step of this phase.

The CAPGAG members agreed, based on the results of
the AGREE 1I appraisal and in-depth content review of
the source CPGs, that the recommendations were clear
and based on the most relevant scientific evidence, and
that they presented options that would be applicable to
the local context and acceptable to children with CAP.

We decided not to conduct further assessment of the
certainty of the body of evidence and the strength of
recommendation and relied on the high standardized
domain score of domains 3 (rigour of development) of
the AGREE II appraisal and the evidence-base of the
appraised source CPGs.

Additionally, the CAPGAG selected, reviewed, and dis-
cussed each recommendation statement against the local
and federal healthcare systems in Egypt through a series
of focus groups. The final stage of this phase was creating
the initial draft of the adapted CPG.
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Phase three (finalization)

The first draft of the adapted CPG full document was
finalized in phase three, which included reviewing the
included recommendations for acceptability and appli-
cability in the local Egyptian healthcare system. This
adapted CPG draft was sent to a national panel of exter-
nal reviewers comprised professional healthcare provid-
ers and subject matter experts. The reviewers’ comments
were discussed within the CAPGAG and reflected in the
finalized adapted CPG. The final CPG complete docu-
ment contained a set of CPG implementation (CPGI)
tools.

Furthermore, our CAPGAG opted to report the com-
ponents of the adapted CAP CPG using the items of the
extension of the Reporting Items for Practice Guidelines
in Healthcare (RIGHT) Statement for the reporting of
adapted CPGs (RIGHT-Ad@pt Tool) (Song et al. 2022).

Results

The whole duration of this project was one-year (Janu-
ary—December 2020). Twenty live online meetings were
conducted for planning, reviewing, and focus group dis-
cussions. 80% of meetings were attended by all profes-
sors. When one or more professor is missing, the issue
of discussing point was sent for his/their opinions to vote
within two days after the meeting.

This work marks the third CPG adaptation project
for the EPG Pulmonology Group using the ‘Adapted
ADAPTE’ as a part of the EPG third wave of National
CPGs (Abdel Baky et al. 2023b).

Phase one (set up)

The CAPGAG was developed by a national group with
clinical and methodological experience in January 2020.
The required resources and abilities were identified and
assigned. The CAPGAG members all signed declarations
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 (Fervers et al. 2011; Brouw-
ers et al. 2019; Song et al. 2022).

Phase two (adaptation)

PIPOH model was used in identification of health ques-
tions. The 22 developed questions include: 11 questions
for diagnosis, 7 questions for treatment, and 2 questions
for prevention. These questions are presented, shared,
and finalized with the larger group of members of the
EPG in live online meetings. The prioritization process
to develop these questions is based on the real health-
care setting in Egypt and including an informal voting
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process. Several sources of original CPGs for diagnosis,
treatment, and prevention of community-acquired pneu-
monia in children were studied. According to the results
of the AGREE II appraisal and in-depth content review,
there was a consensus among the members of the CAP-
GAG to adapt Infectious Diseases Society of America
(IDSA) guidelines 2011 (Bradley et al. 2011), British tho-
racic society (BTS) guideline 2011 (World Health Organi-
zation 2014) and WHO Guidelines 2012 and 2014 (World
Health Organization 2012) to answer the 22 health ques-
tions posted. Other most relevant available evidence was
searched for questions not answered within the chosen
sources, providing its reference.

The details of the health questions used, eligibility cri-
teria, search results, AGREE II ratings of the three source
CAP CPGs, and the summary recommendations were
reported in the CPG full document (Additional files 1, 2).

Then, the currency of the included CAP Source CPGs
was assessed to ensure the validity and currency of their
recommendations, and evidence-base using the related
assessment of the CPG currency from the Adapted
ADAPTE (Additional files 1, 2) to ensure that the source
CPQG version that we were using was the latest update.

The CAPGAG revised and discussed the AGREE II
assessment standardized domain scores and decided to
adopt all the recommendations of the three source CPGs.

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

The CAPGAG decided to adopt the pathway of sever-
ity assessment and modify the two medication tables
from relevant resources. Additional new CPGI tools were
involved by the CAPGAG based on and relevant to the
adapted CPG recommendations including (i) two clini-
cal algorithms for management of non-complicated CAP
and non-responding pneumonia in children (Figs. 1, 2)
(ii) patient information in Arabic, and (iii) Educational
material for healthcare professionals.

Phase three (finalization)

Four members contributed as the external review panel
from the target audience of the CPG based on their pro-
ficiency managing children with CAP in addition to their
representation of multiple relevant 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 Source
CPG developer to request a permission to adapt their
CPGs to the Egyptian healthcare system.



wheeze but no fever —in previously
healthy, preschool, fully immunized
child

- No antimicrobial (viral infection)
During widespread of influenza
viruses, for those with clinically
worsening disease

- Early oral Oseltamavir

Infants, children and adolescents
previously healthy,
immunized,
bacterial origin.

-Outpatient oral Amoxacillin

appropriately
suspected to be of

In non-immunized patients

- Amoxacillin/ clavulanic acid
School-aged children and
adolescents with findings compatible
with CAP of atypical pathogens

- Oral Macrolides: cefaclor,
erythromycin,  azithromycin  or
clarithromycin

[

| Re assess after 48 hrs |

& I

-Initial investigations: CBC / differential,
inflammatory markers, chest x-ray/ US, Na, K, urea

and/or creatinin

v

Ampicillin (or Ampicillin/salbactam)
For fully immunized patients

3rd  generation
Infants and children:

cephalosporen
if not fully
immunized+life threatening infections

I Special consideration

Suspect CA- MERSA
-Worsening empyema/
abscess despite
adequate treatment,
-sepsis
N2
Vancomycin or
Clindamycin
+ B-lactam therapy
Alternative:
Levofloxacin

Hussien et al. Bulletin of the National Research Centre (2023) 47:169 Page 5 of 10
Management of CAP in cl'uldren according to (EPCPG) /\ Egyptian Pediatrc
Committee 2020 AN clinical Practice
v ) Guidelines Committe:
Assess and evaluate severity
Is the patient in need for hospitalization?
Admission criteria
- Moderate to severe CAP
- Infants 3—6 months of age with suspected bacterial CAP
- If there is concern about careful observation at home
- Documentation of CAP caused by a pathogen with increased virulence
© tMIIt(‘i Y Moderate/ Severe
utpatien o e s
. (Hospitalization) Indications of PICU
\l/ \l, 1- Sustained PHR,
Fast breathing with no chest - General management: Oxygen therapy, IV fluids inadequate blood
indrawing or danger sign with (2/3) maintenance, adequate nutrition, zinc pressure, or need for

pharmacologic support
of blood pressure or
perfusion.

2- Pulse oximetry <92 %
with inspired oxygen of
20.50.

3-altered mental status
4-lmpending RF or if
need non -invasive
(CPAP, BiPAP) or
invasive ventilation

! v
Suspect Influenza
Sick contacts with
influenza, coryza, sore
throat, myalgia,

(+) viral study if
available

N

Oseltamavir

Suspect Atypical
2-3 mo olds for
chlamydia coverage
OR
>5 yrs old AND one of
following:

-Sub-acute presentation,
-Interstitial infiltrates,
-Failed empiric ttt for
pneumococcus for 48 hr
N2
Macrolides
Alternative:
Levofloxaxine

Improve Not improve after
Continue for at 48/72 hr
least 5 days - Hospital referral

- Ceftriaxone

Improved

I Re assess after 48 hrs

Continue for 5-10 days
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Management of Non-responding Pneumonia
in Children (EPCPG) Committee 2020

i\ \ Egyptian Pediatric
4 | clinical practice
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G

Guidelines Committee

appropriate antibiotic intake

- Radiological deterioration

1- No improvement or deterioration within 48 - 72 h of admission and

- Persistent high fever and or persistent tachypnea or RD
- Persistent elevated CRP or other inflammatory marker

- Systemic or focal symptoms or signs including: 1. Clinically defined “toxicity” based
on clinical judgment or change in mental status 2. Severe chest pain reducing the
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2- Or significant worsening at any time after initiation of therapy
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e Empyema
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e Sepsis work up ( Lactate, LDH, ABG, repeat acute phase reactants)

Treatment

e Empyema :intercostal drainage +/- intra-pleural fibrinolytic instillation
e Resistant organism: adjust antibiotics according to culture

e Necrotizing pneumonia :add clindamycin or linezolid

e Immunedeficiency: Consult immunologist

e Heart failure :Anti-failure medications

e Sepsis : more broad spectrum antibiotics and possible PICU

Fig. 2 Management of non-responding pneumonia

A summary of the key recommendations is provided in
full CPG document [Additional files 1, 2].

Plan for scheduled review and update

The CAPGAG recommended for the next review of this
adapted CPG to be after three years from 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.

Implementation considerations and tools

A complete set of CPGI tools was a fundamental com-
ponent of the adapted CPG full document (Figs. 1 and
2, and Additional files 1, 2). Furthermore, several helpful
CPGI strategies were suggested containing; (i) leadership
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participation and commitment, (ii) dissemination, (iii)
clinical and quality champions, (iv) training and educa-
tion, (v) audit and feedback, (vi) networking with cur-
rent organizational programs, and (vi) patients as change
advocates (Harrison et al. 2010; Dizon et al. 2016).

Facilitators and barriers to implementation

The EPG has identified several potential facilitators
and barriers to the implementation of National Paedi-
atric CPGs. These were reported in a separate article
(Abdel Baky et al. 2023b). The CAPGAG recommends
widespread implementation of the GAHAR national
standards and the WHO international guidelines for
antibiotics stewardship programs.

Discussion

Community-acquired pneumonia (CAP) is considered
the most communal cause of death among infectious ill-
nesses, having considerable consequences for healthcare
systems in Egypt and worldwide (Seify et al. 2016; Fer-
reira-Coimbra et al. 2020).

CAP can be caused by many pathogens either singly
or in combination, with predominant of viral aetiolo-
gies in children (Baroudy et al. 2018). Nevertheless, the
most common cause of severe community-acquired
pneumonia, according to existing information, is bacte-
rial infection with Streptococcus pneumoniae (Nair and
Niederman 2021).

In the era of new emerging viruses and while the world
is grappling with the significances of a global pandemic
related to SARS-CoV-2 causing massive pneumonia,
the need for updated guidelines for diagnosis and man-
agement of CAP that are suitable and applicable to the
Egyptian healthcare system and context, is considered as
a healthcare priority.

The significance of this work is the development of an
available evidence-based document that provides the
need and improve the awareness of Egyptian physicians
treating children with CAP and to offer them a standard-
ized practical framework for the diagnosis and manage-
ment of CAP using this adapted CPG.

We used ‘Adapted ADAPTE’ (Amer et al. 2015) adap-
tation methodology, which consists of three phases and
24 steps with modifications in the steps and tools to suit
the local general healthcare setting in Egypt (Abdel Baky
et al. 2023b). This is a collaborative project by the EPG as
a facilitator and a specialized guideline program. Moreo-
ver, the inclusion of representative professors from mul-
tiple universities all over Egypt. This has enriched the
process and bringing in different experiences.

To enhance rapid diagnosis, minimize substantial mor-
bidity, and limit antibiotic abuse, it is critical to recognize
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the clinical findings and physical examination signs with
pneumonia (Shah et al. 2017).

We highlighted the common clinical manifestations of
pneumonia with emphasis on the criteria of hospitaliza-
tion and the indication of PICU admission. The World
Health Organization (WHO) has defined pneumonia and
sever pneumonia in children by clinical criteria (WHO
2014). These criteria were established for countries with
limited resources, and they are highly sensitive at the cost
of specificity (Dean and Florin 2018).

Clinically, it is difficult to distinguish between patients
suffering from bacterial pneumonia and those suffering
from viral diseases. As a result, making decisions about
antibiotic prescriptions for children suspected of having
community-acquired pneumonia (CAP) can be difficult.
Although viral organisms are often the cause of pneumo-
nia in children, many children who are diagnosed with
pneumonia are treated empirically with antibiotics (Pop-
ovsky and Florin 2022). We recommended using sensitive
and specific tests for the rapid diagnosis of respiratory
viruses to evaluate children with CAP. Positive influenza
test will help in reduce the need for added diagnostic
tests and antibiotics while also guiding proper antivi-
ral drug administration in both outpatient and inpatient
settings. The real magnitude of viral pneumonia in chil-
dren is currently being underrated (Refay et al. 2022).
As a result, precise diagnosis of viral infections has been
shown to reduce antibiotic misuse and hospitalization
time (Shah et al. 2017).

Despite the fact that pediatric pneumonia is a princi-
pal source of morbidity and mortality in children glob-
ally, a solid gold standard for its diagnosis remains elusive
(O’Grady et al. 2014). Diagnostic tools include imag-
ing and microbiological investigation varies according
to the capacity of the healthcare setting and depend on
the expertise and resources available. These tools help
monitor the progress of disease and the occurrence of
complications.

We propose that microbiological testing be tried in
children with severe pneumonia requiring pediatric
intensive care hospitalization or with CAP complica-
tions, but not in those with milder illness.

Chest radiographs (CXRs) are the most often utilized
test; nevertheless, they cannot differentiate between viral
and bacterial illnesses and have little value in disease
management. A standardized definition of alveolar pneu-
monia on a CXR exists for epidemiological studies target-
ing bacterial pneumonias but it should not be generalized
to clinical settings. Chest CT scan, ultrasonography, and
magnetic resonance imaging play an important role in
complicated pneumonias, but there are limitations that
preclude their use as routine diagnostic tools (O’Grady
et al. 2014). We stress on the fact that lung ultrasound
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has significantly high sensitivity and specificity com-
pared to chest x-ray for the diagnosis of pediatric CAP
and furthermore we recommended that routine chest
radiographs are not necessary for the confirmation of
CAP diagnosis in the outpatient setting. Repeated chest
radiographs should be obtained only for children who fail
to demonstrate clinical improvement and those who are
clinically deteriorated within 48-72 h after initiation of
therapy, and finally, we highlighted that CT chest is only
indicated if the plain chest radiograph is not conclusive
to confirm the presence of pleural fluid or other CAP
complications.

Treatment choices for children with pneumonia are
dictated based on the probable aetiology of the infectious
organism and the age and clinical status of the child.
Antibiotics are not routinely recommended for children
younger than 5 years with non-severe pneumonia and
we recommended considering administration of influ-
enza antiviral therapy as early as possible to children with
moderate-to-severe CAP consistent with influenza virus
infection, during widespread local circulation of influ-
enza viruses.

Childhood vaccination is considered as one of the most
cost effective disease preventions interferences. The
advantages of vaccines as part of a comprehensive child
survival package include the ability to reach a high pro-
portion of all children, especially those who are difficult
to reach with curative healthcare, and the potential to
rapidly raise up coverage with new vaccines. In Egypt, the
compulsory vaccines involve Pertussis (whooping cough)
and Measles. Haemophilus influenza type B Vaccine was
added to the Egyptian ministry of health and popula-
tion changed children’s obligatory vaccination sched-
ule in 2018 with coverage rates ranged from (94—96%),
while pneumococcal vaccine is still outside the obligatory
schedule (Said and El-Hawy 2022b). In this adapted CPG
recommendations, we considered if infants and children
are fully immunized or not in choosing the empirical
antibiotic therapy. We also recommended a vaccination
program to the infants, care givers, and for the high-risk
children.

The availability of national guidelines is necessary to
ensure ultimate standardization of patient healthcare.
Raising awareness for the healthcare providers will have
positive impact on children with CAP, as well as other
associated quality improvement and safety initiatives to
support the relevant provision of healthcare services.

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

The iterative process of the CAP CPG adaptation high-
lights the type of hard effort and capacity building that
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was a vital component of this project, as well as the spe-
cific knowledge required for such a process, whether
clinical or methodological expertise. The extended time-
table observed was not unique to this CPG adaptation
effort and was noted in other local CPG adaptation stud-
ies as well (Abdel Baky et al. 2023b).

Furthermore, the adaptation of CPG recommendations
is a good and valid alternative to de novo developing a
CPG for children with CAP, especially given the lack of
relevant high quality systematic reviews and randomized
controlled trials from the Egyptian context.

A strength of this study is the use of the ‘Adapted
ADAPTE’ method because it is clearly structured and
easy to follow with a set of tools to support the process.

According to the CAPGAG’s experience, which is
consistent with published evidence, determining the
expected workload, resources, knowledge, and the need
for dedicated leadership and project management is
a critical prerequisite of such a national CPG adap-
tion effort. This requirements assessment is included by
default in the adaption set up phase.

Some points were considered as limitations of this
study. We see that the ideal stakeholder mix will include
clinical and non-clinical members including others like
health policymakers, health economists, and patient rep-
resentatives, but these were extremely difficult to recruit.
Furthermore, our EPG CPG adaptation projects were
executed totally based on voluntary contributions from
the EPG members and collaborators that do not include
any sort of internal or external funding. In addition, we
are advisory committee and don’t have authorization to
implement this CPG in all hospitals. Fortunately, start-
ing from this year, we have become part of the national
guideline program hoping for better implementation.

Future research recommendations

We recommend further research in the Egyptian context
to upgrade the evidence base of the good practice points
(GPP) included in the guideline recommendations.

Conclusions

The 'Adapted ADAPTE’ approach for CPG adaptation
is a rigorous, practical, and intensive tool that has been
shown to be particularly practicable for national CPG
projects when bundled with the AGREE II instrument as
a main component of the adaptation process.

Our experience with this adaptation process provides
significant insight into its national application in Egypt,
as well as demonstrating its potential appropriateness for
the Eastern Mediterranean region. Additional context-
specific alterations to the adaptation process and tools
are advocated and supported.
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