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Abstract

Background Iron deficiency (ID) is the most common nutritional disorder affecting all age groups. Infants and young
children are vulnerable to anemia especially iron deficiency anemia (IDA), which represents a public health problem
with defined impacts on the health of communities. IDA, however, is a preventable and treatable condition; therefore,
early diagnosis represents the cornerstone in protection from its adverse consequences and combating its contribut-
ing factors. Several international guidelines for the management of ID/IDA are available, however national guidelines
that can be implemented and suits our local needs are lacking.

Objective To adapt the pre-existing high-quality practice guidelines for the screening, prevention and management
of ID/IDA in different pediatric age groups, to be available for the national use by general practitioners, pediatricians,
and other health care professionals.

Results The adaptation group for this guideline included key leaders from different Egyptian institutions. The panel
used the ADAPTE methodology for adaptation of guidelines. The panel prioritized the health questions and recom-
mendations according to their importance for clinicians and patients. The procedure included searching for existing
guidelines, quality appraisal, and adaptation of the recommendations to the target context of use. The guideline
covered all important aspects of detection, identification of infants, children, and adolescents at high risk of develop-
ing ID/IDA, proper management, and prevention. The final version of the adapted clinical practice guideline has been
made after thorough review of an external review panel and was guided by their official recommendations and modi-
fications. Implementation tools included algorithms, tables, and flow charts to aid decision making in practice, as well
as patient-directed information in the Arabic language.

Conclusions This adapted guideline serves as a tool for the screening, prevention and management of ID/IDA in dif-
ferent pediatric age groups.
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Background

Iron deficiency anemia (IDA), the most prevalent single
nutrient deficiency in the world, is recognized by world
health organization (WHO) as one of 10 greatest global
health risks in existence today (Low et al. 2013).

There are three peak times for the risk of developing
ID in early life, based on the balance of iron supply and
demand, which are perinatal, toddlerhood, and ado-
lescence, with the latter being particularly in females.
Unfortunately, several human infant studies have dem-
onstrated that the effects of “early” ID on biological
neural functioning are potentially irreversible (Geor-
gieff 2008).

Globally, iron deficiency anemia ranks number 9
among 26 risk factors included in the Global Burden of
Disease (GBD) 2000, and accounts for 841,000 deaths
and 35,057,000 disability-adjusted life years lost (WHO
2011; Stolitzfus 2003). In 2021, the global prevalence of
anaemia across all ages was 24.3% corresponding to 1.92
billion (1.89-1.95) prevalent cases, compared with a
prevalence of 28.2% and 1.50 billion (1.48-1.52) preva-
lent cases in 1990. Dietary iron deficiency was reported
as one of the most common causes of anaemia years lived
with disability (YLDs) in 2021 (GBD 2023).

The prevalence of anemia, mainly IDA, in developing
countries is three to four times higher than that for devel-
oped countries (ACC/SCN 2000). Africa and parts of
Asia bear 71% of the global mortality burden and 65% of
the disability-adjusted life years lost (WHO 2011; Stolitz-
fus 2003).

In Egypt, previous studies have indicated that anemia is
a major public health problem affecting 30-40% of chil-
dren, especially school children. IDA was found to be the
most common cause of anemia, affecting 43% of Egyp-
tian infants 6 to 24 months of low socioeconomic stand-
ard. In children aged less than 5 years, IDA affects more
than 40%. Among children 6-12 years of age, reported
IDA prevalence was 12%, 26.6%, 29% in Qena governo-
rate, Beni- suef and Elmenofya governorates, respec-
tively (Mabrouk et al. 2022; El-Asheer et al. 2021). Other
studies reported variable prevalence of anemia, with the
55.7% recorded among schoolchildren in Lower Egypt,
54.1% among preschool children and 52% among ado-
lescents (Data and on Iron Deficiency Anemia in Egypt
2010).

Screening of infants with one or more risk factors for
ID would allow treatment of ID in the pre-anemic stage,
thereby preventing its associated mental, motor, and
behavior effects (Baker and Greer 2010). Prevention and
control strategies against IDA are mainly dependent on
the timing of diagnosis and start of treatment. The WHO
‘Global Strategy for Infant and Young Child Feeding’ was
developed as guidance to the prevention of micronutrient
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deficiencies including ID and IDA (World Health Organ-
ization 2003).

The purpose of developing the Egyptian guidelines was
to identify strategies and comprehensive actions needed
to eliminate anemia as a major public health problem
among infants, young children and adolescents based on
the available evidence.

Methods

The scope of this guideline is ID and IDA in infants, chil-
dren, and adolescents. The objectives are early detec-
tion, identification of infants, children, and adolescents
at high risk of developing ID/IDA, proper management,
and prevention. The population targeted are infants, chil-
dren, and adolescents less than 18 years, of both genders,
with or at risk of ID and IDA, and with no comorbidities.
The panel chose not to address non-nutritional causes
of iron deficiency as in cases of parasitic infestations,
bleeding disorders, inflammatory disorders, and diseases
where anemia is multifactorial and requires specific lines
of treatment other than iron. The target users include
primary health care physicians at Ministry of Health
(MOH), general practitioners, family medicine special-
ists, pediatricians, neonatologists and specialists from
related disciplines, nurses and rural social health work-
ers, medical students, dentists, pharmacists, parents, and
caregivers. Primary and secondary governmental, non-
governmental and private sectors are targeted. The aim
is to decrease prevalence of ID and IDA through early
detection, treatment, and prevention of complications.
Health questions were constructed to fulfill this aim.

The adaptation group for this guideline was chosen
from various Egyptian Universities and the national
research center. The panel used the ADAPTE method-
ology for adaptation of guidelines (ADAPTE Resource
Toolkit versions 2.0 2009; Yasser Sami Amer et al. 2015).

The ADAPTE process consists of three phases, nine
modules and 24 steps (Adaptation Working Group 2015;
Fervers et al. 2006, 2011; Harrison et al. 2009). The pro-
cess utilizes the AGREE II Instrument, that is both valid
and reliable, consists of 23 items/questions that are
organized into six quality domains. Each item of the 23
assesses a different aspect of the quality of the clinical
practice guideline (CPG). The six domains include (1)
scope and purpose; (2) stakeholder involvement; (3) rigor
of development; (4) clarity of presentation; (5) appli-
cability; and (6) editorial independence. The AGREE II
also includes two final overall assessment items (AGREE
Website by Minervation http://www.minervation.com/
aboutus/contact/; Cluzeau and The AGREE Collabora-
tion 2003; Alonso-Coello et al. 2010; The AGREE Col-
laboration 2003; Burgers et al. 2003a, b; The AGREE
Collaboration Writing Group 2000; Brouwers et al.
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2010). A shorter tool, the AGREE II-Global Rating Scale
Instrument (AGREE II-GRS Instrument), with only 5
items has been developed and evaluated (The AGREE II-
GRS Instrument 2015). The My AGREE PLUS is a user-
friendly online platform to facilitate and support the
completion, calculation, and coordination of multi-rater
AGREE II appraisal groups. It can be used free of charge
upon registration (My AGREE PLUS Platform 2015).

The search in literature was done using PubMed and
google scholar portals. Searches were conducted from
February 2019 to March 2019. The ID Egyptian pediat-
ric clinical practice guidelines (EPG) committee studied
several guidelines addressing diagnosis, management
& prevention of ID/IDA. Critical appraisal was done by
AGREE II (Appraisal of Guidelines, Research and Evalu-
ation) (ADAPTE Resource Toolkit versions 2.0 2009;
Yasser Sami Amer et al. 2015), to rate and select the
appropriate guidelines. The final decision was to adapt:

+  WHO Guideline: Daily iron supplementation in adult
women and adolescent girls. Geneva: World Health
Organization (2016).

+ WHO Guideline: Daily iron supplementation in
infants and children. Geneva: World Health Organi-
zation (2016).

« The National Blood Authority’s Patient Blood Man-
agement Guidelines: Module 6—Neonatal and Pae-
diatrics, which is licensed under the Creative Com-
mons Attribution-NonCommercial-ShareAlike 3.0
Australia licence. (NBA) (2016).

The source guidelines representatives were approached
via e-mails and approval for adaptation was obtained.
The ID EPG committee suggested different health ques-
tions to be answered from the chosen guidelines. The
search for answer to each question was assigned to dif-
ferent members of ID EPG committee. The members
met 7 times, face-to-face meetings, throughout the
development of these guidelines to discuss and final-
ize the recommendations. Implementation tools were
developed and revised by the ID EPG group to be used
by health care professions and families for education and
awareness.

Generally, the panel has chosen the recommendations
with clearly presented evidence that were common in the
three source guidelines and those that represent the cur-
rent acceptable and applicable practice. Health questions,
for which no answers were found in the chosen guide-
lines, were answered as expert opinion from the guide-
lines’ committee, with one exception that was answered
from US Preventive Services Task Force (USPSTF) 2006
recommendation on screening for iron deficiency ane-
mia, agreed upon from the guideline committee (Siu and
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US Preventive Services Task Force 2015). The grading
of recommendations was taken from the source guide-
lines. WHO guidelines utilized The Grading of Recom-
mendations Assessment, Development and Evaluation
(GRADE) methodology (GRADE Working Group 2015),
while the NBA utilized National Health and Medical
Research Council (NHMRC) grades for recommenda-
tions (2009).

The final version of the adapted CPG has been made
after thorough review from the external review panel
of the first draft adapted CPG and was guided by their
official recommendations and modifications. Implemen-
tation tools included algorithms, tables, and flow charts
to aid decision making in practice, as well as patient-
directed information in the Arabic language.

The panel has decided to review the adapted guideline
for updates after 5 years from its publication date (2019),
which should be in (2024), after checking for updates in
the source guidelines, consultation of expert opinion on
the changes needed for updating according to the new-
est evidence and recommendations published in this area
and the clinical audit and feedback from implementation
efforts in local healthcare settings, except if any break-
through evidence-based recommendations is published
before that date.

Results
Health Questions used to develop this Adapted guideline

Questions 1-2: Clinical screening

1. Does clinical screening for symptoms and signs
of iron deficiency anemia in infants and children
done by the primary health care professional/
pediatrician in primary health care setting/ out-
patient clinic (OPC), improve the early detection
of IDA and the neurodevelopmental outcome?

2. Does clinical screening for symptoms and signs
of iron deficiency anemia in adolescent females
at yearly school visit, done by the primary health
care professional/pediatrician in primary health
care setting/ OPC, improve the early detection of
IDA?

Question 3: Dietary screening

3. Does routine dietary history checklist for iron
containing food in infants, children, and ado-
lescents, done by the primary health care pro-
fessional/ pediatrician in primary health care
setting/ OPC, help identify dietetic problems,
improve the early detection of ID/IDA and
neurodevelopmental outcome?
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Questions 4-5: Laboratory screening

4.

Is there a non-invasive, simple, safe, precise
screening test for ID/IDA in infants, children,
and adolescents?

Does routine basic laboratory screening for ID/
IDA in infants, children, and adolescents, in pri-
mary health care setting or OPC improve the
early detection of ID/IDA and the neurodevelop-
mental outcome?

Questions 6: Diagnosis

6. What are the laboratory tests with the cut-off

levels for diagnosis of IDA in infants, children,
and adolescents, in primary health care setting
or OPC?

Questions 7-8: Treatment and monitoring
response
7. What is the best treatment, dose, and duration

for treatment of ID and IDA in infants, school
children and adolescents done in primary health
care setting or general pediatric department to
ensure successful treatment of ID and IDA?
What is the most cost-effective plan to monitor
response to treatment of infants, school children
and adolescents with identified ID and IDA, in
primary health care setting or general pediatric
department, to ensure successful treatment of ID
and IDA?

Questions 9-10: Referral / Other non-dietetic eti-
ologies

9. Does history taking about symptoms sugges-
tive of possible gastrointestinal malabsorption,
losses or inflammatory conditions in patients
identified with IDA with no obvious dietetic
problem help in diagnosing underlying undi-
agnosed etiology compared to simple dietetic
history taking?

10. When to consider referral to hematolo-
gist/ gastroenterologist / gynecologist, in
infants, school children and adolescents

Page 4 of 10

with ID and IDA, in primary health care
setting or general pediatric department?

Questions 11-12: Prevention by supplementation
and diet

11.

Does routine iron supplementation help in
preventing development of ID and IDA in
infants, children and adolescent females in pri-
mary health care setting or general pediatric
department?

12. Does routine dietary modification with
high iron containing food help in prevent-
ing development of ID and IDA in infants,
children and adolescent females in primary
health care setting or general pediatric
department?

Summary of key recommendations

Health

CPGL Source Grade of

evidence

Recommendation

question
number

Screening

1 Guideline's
expert opinion

2 Guideline’s
expert opinion

Clinical screen- GEOP*
ing for symp-

toms and signs

of iron deficiency
anemia, in infants
and children, done
by the primary
health care profes-
sional/ pediatricians
in primary health
care setting/ OPC,
improves the early
detection of IDA
and the neu-
rodevelopmental
outcome

Clinical screen- GEOP*
ing for symptoms
and signs of iron
deficiency anemia,
in adolescent
females, at yearly
school visit, done
by the primary
health care profes-
sional/pediatrician
in primary health
care setting/OPC,
improves the early
detection of IDA
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Health CPGL Source Recommendation Grade of Health CPGL Source Recommendation Grade of
question evidence question evidence
number number
3 Guideline’s Routine dietary GEOP* 6 WHO 2016 Iron deficiency D
expert opinion history checklist, is considered
for iron contain- if serum ferritin level
ing food in infants, is below 12 ug/L
children and ado- in all age groups
lescents, with- in the absence
out non-iron related of infection/ inflam-
comorbidities, done mation
by the primary 6 WHO 2016 Iron deficiency D
health care profes- is considered
sional/ pediatrician if serum ferritin
In primary health level is below 30
Earle sgétm%(/)PC, ug/Lin all age
elps identi ; )
S groups in the pres
dietetic problems, ence of infection/
mprove the .QSJ:E . inflammation
etection o
and neurodevelop- Treatment
mental outcome 7,8 NBA 2016 Oral iron therapy: EOP***
4 Guideline’s There is no one GEOP* Dose: 3-6 mg/kg/
expert opinion  test considered day for all ages
gold standard Forms: syrup;
for diagnosing iron tablets (each prepa-
deficiency or IDA, ration contains
<0 official recom- fﬁfferent elemental
mendations vary iron dose) (not
There is no suf- exceed maximum
ficient evidence dQSG)
to recommend Time: 1h before or 2
specific screen tests h ifﬁ/r.tmealsc
for IDA WI |.am|n
No studies evaluat- at daytime
ing the benefits Monitoring:
or harms of screen- after one month
ing programs by CBC and reticu-
for asymptomatic locytic coun;, then
children at 3, 6 months
If no response
5 US Taskforce Laboratory screen- after one month:
Ing oflthe gfne‘rDa} revise dose, compli-
popu ation for ance, tolerability,
IDA |(sj n(c;t recom- type of formula
mende .
) and consider
Laboratory testing change of formula
of :jnfadmls, chlldtren, for another month
and adolescents .
Duration: for 3
at high ri_sk_(Identi— months after recov-
fied by clinical ery of hemoglobin
screening 1€, symp- Tips for Oral iron
ltoms and signs) intake
is recommended Lower and inter-
Diagnosis** mittent dose may
6 WHO2016  Anemiaisdiag-  C be as effective
nosed if hemo- and better tolerated
globin level To avoid gastric
is below the upset, can be
cut-off level for age takeh at “'ght
and sex and increasing dose
) o gradually
6 WHO 2016 Microcytosis is diag- D

nosed if mean
corpuscular volume
is below — 2 SD

for age related
reference range

Teeth staining
can be avoided
by brushing
teeth and taking
with water
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Health CPGL Source Recommendation Grade of Health CPGL Source Recommendation Grade of
question evidence question evidence
number number
7,8 NBA 2016 If oral iron is inef- EOp*** 11 WHO 2016 Daily iron sup- B

fective or is not plementation of 30

tolerated, consider mg elemental iron

other causes daily (Drops/syrups/

of anemia, and refer tablets) for three

to Hematologist consecutive

(avoid parenteral months is recom-

iron therapy) mended as a public

Packed RBCs should health interven-

be considered tion in preschool

after Hematologist children aged 24

opinion to 59 months,
7,8 NBA 2016 Nutritional sup- EOP*** living in settings

port with iron rich yvh_ere anemia

formulas, solid is highly preva-

food, and oral iron lent===

support 1-2 mg/ 11 WHO 2016 Daily iron supple- A

kg/day elemen- mentation of 30-60

tal iron should mg elemental iron

be used to treat daily (Drops/syrups/

asymptomatic iron tablets) for three

deficiency anemia consecutive

in infants months is recom-
Referral mended as a public

o health intervention

9,10 Guideline’s Referral to hema- GEOP*

expert opinion

Prevention of ID and IDA

1

WHO 2016

tologist should

be considered

in cases of severe
anemia, history

of recurrent bleed-
ing or with fail-
ure of increase

in the hemoglobin
concentration
after proper iron
dose and proper
way of administra-
tion

Daily iron sup- B
plementation

of 10-12.5mg
elemental iron
daily (Drops/
syrups) for three
consecutive
months is recom-
mended as a public
health interven-
tion in infants

and young children
aged 6-23 months,
living in settings
where anemia

is highly preva-

in school aged
children aged 5-12
years, living in set-
tings where anemia
is highly preva-
|ent*****

Daily iron supple-
mentation 30-60
mg elemental iron
daily (Tablets),

for three con-
secutive months

in a year, is recom-
mended as a public
health intervention
in menstruating
adult women

and adolescent
girls, living in set-
tings where ane-
mia is highly
prevalent*****

for the prevention
of anemia and iron
deficiency
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Health CPGL Source Recommendation Grade of
question evidence
number
12 WHO 2009 Dietary prevention

NBA 2016 Start comple-

mentary feeding
with iron rich food
Avoid cow milk,
goat milk, soy

to infants under12
months of age
From 12 months,
cow milk should
not exceed 500 ml
per day

For non-breast-fed
infants, iron fortified
formula can play
arole in preven-
tion and treatment
of IDA

*Guideline’s expert opinion point
**Diagnosis of IDA should include the presence of anemia, microcytosis and iron
deficiency

***NBA Expert Opinion Point

****The prevalence of anemia among children less than 5 years (% of children
under 5) in Egypt was 31.70 in 2016 (https://www.who.int/data/gho)

**¥¥*Girls aged 5-19 years were somewhat more likely than boys in the same
age group to be anemic (21% and 18%, respectively) (Ministry of Health and
Population [Egypt], El-Zanaty and Associates [Egypt], and ICF International 2015)

Discussion

Clinical practice guidelines (CPGs) are statements that
include recommendations for improving patient care.
High-quality evidence-based CPGs are of value to sup-
port the clinical decisions of relevant healthcare provid-
ers and to improve patient outcomes (Djulbegovic et al.
2019; Liu et al. 2021).

As defined by the Guidelines International Network
(GIN) (and the former ADAPTE Collaboration), adapta-
tion is “the systematic approach to the modification of a
guideline(s) or recommendation(s) produced in one cul-
tural and organizational setting for application in a dif-
ferent context. Adaptation may be used as an alternative
to de novo guideline development (e.g., for customizing
(an) existing guideline/s to suit the local context)” (Ferv-
ers et al. 2011; The ADAPTE Collaboration 2009).

The EPG committee marks the first national and col-
laborative initiative for the generation of Pediatric CPGs
using an evidence-based methodology in Egypt.

The EPG committee decided to use the CPG adapta-
tion methodology, specifically the ‘Adapted ADAPTE’
methodological framework, because it is clearly struc-
tured and easy to follow with a set of tools to support the
process (Abdel Baky et al. 2023).
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Given the lack of relevant high-quality systematic
reviews and randomized controlled trials from the
Egyptian context, the adaptation of CPG recommen-
dations is a good and valid alternative to developing
de-novo CPG for children with ID/IDA. The ID/IDA
guideline adaptation project marks the first for the EPG
Hematology Group as part of the first wave of the EPG
(Abdel Baky et al. 2023).

The strategic plan for national pediatric evidence-
based CPGs includes identifying the national health-
care priorities (high-priority health topics for CPGs) in
the field of pediatrics and child health. ID, and specifi-
cally IDA, remains one of the most severe and impor-
tant nutritional deficiencies in the world today. Every
age group is vulnerable. Iron deficiency impairs the
cognitive development of children from infancy to ado-
lescence. It damages immune mechanisms and is asso-
ciated with increased morbidity rates (Georgieft 2011).

Generally, the panel has chosen the recommendations
with clearly presented evidence that were common in
the three source guidelines and that represent the cur-
rent acceptable and applicable practice of primary
health care physicians at MOH, general practitioners,
family medicine specialists, pediatricians, neonatolo-
gists and specialists from related disciplines, nurses
and rural social health workers, medical students, den-
tists, pharmacists, parents, and caregivers.

This CPG is not intended to be explained or to serve
as a standard of medical care. Adherence to the CPG
recommendations will not ensure a successful out-
come in every case, nor should they be construed as
including all proper methods of care or excluding other
acceptable methods of care aimed at the same results.
The ultimate judgment regarding a particular clini-
cal procedure or treatment plan must be made by the
appropriate healthcare professional(s) responsible for
clinical decisions regarding a particular clinical proce-
dure or treatment plan. This judgment should only be
arrived following discussion of the options with the
patient/caregiver, in light of the diagnostic and treat-
ment choices available. However, it is advised that sig-
nificant departures from the national CPG or any local
CPGs derived from it should be fully documented in
the patient’s case notes at the time the relevant decision
is taken.

With the establishment of the Egyptian Health Coun-
cil (2023), the authors hope the EPG CPGs in general
and the EPG Hematology Group CPGs in particular will
be properly disseminated, implemented, and audited
throughout different sectors of the Egyptian health sys-
tem that provide healthcare services for children with
hematological diseases and disorders to improve quality
and safety.
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The ID/IDA EPG group included a comprehensive
implementation tools set (e.g. tables for cut-off values for
hemoglobin, microcytosis, dietary reference for adequate
iron intake, factors that increase or decrease iron absorp-
tion, etc....) to facilitate successful uptake of the adapted
recommendations (Additional file 1).

Barriers to implement the guidelines could be lack of
awareness of the magnitude of this national health prob-
lem which necessitates further efforts to shed light on it
through campaigns, media, schools and health care cent-
ers. Another barrier could be shortage of heme—iron rich
diet which could be solved by mixing several iron con-
taining plants and cereals. Nutritional advice to improve
bioavailability should include avoidance of excess milk,
tea, coffee and fast foods. Moreover, availability of iron
supplements in different forms and concentrations and
with minimal side effects should be a master key in treat-
ing iron deficiency anemia.

There are several limitations to the application of this
CPG. The panel chose not to discuss the issue of delayed
cord clamping in neonates, as this may vary in different
institutions according to the local practice guidelines.
The chosen adapted guidelines did not differentiate
between doses of iron supplementation in preterm and
term infants. The current CPG focused on dietary ID/
IDA, and excluded patients with comorbidities like par-
asitic infestations, inflammatory conditions, chronic
kidney disease and other conditions that have multiple
pathogenetic mechanisms with specific modes of treat-
ment. However, with future revisions, these objectives
could be revisited, and other objectives may be sought in
view of the most recent evidence in the coming years.

Conclusions

This CPG intended to assist the practitioners (Primary
and secondary health care practitioners working in gov-
ernmental, non-governmental and private sectors) to
apply the best available research evidence to clinical
decisions about the prevention and management of iron
deficiency and iron deficiency anemia in infants, children
and adolescents.

Abbreviations
AFCM
AGREE II-GRS Instrument

Armed Forces College of Medicine
AGREE II-Global Rating Scale Instrument

CPG Clinical practice guideline

EOP Expert opinion point

EPG Egyptian pediatric clinical practice guidelines
GBD Global Burden of Disease

GEOP Guideline’s expert opinion point

GIN Guidelines International Network

GRADE Grading of Recommendations Assessment, Devel-

opment and Evaluation
D Iron deficiency
IDA Iron deficiency anemia

Page 8 of 10
MOH Ministry of Health
NBA National Blood Authority
NHMRC National Health and Medical Research Council
OPC Outpatient clinic
USPSTF US Preventive Services Task Force
WHO World health organization
YLDs Years lived with disability

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/542269-023-01133-7.

[ Additional file 1. Implementation Tools. }

Acknowledgements

The authors would like to acknowledge the armed forces college of medicine
(AFCM) for starting the initiative for developing National Pediatric guidelines.
We would like to acknowledge the following universities (Ain Shams, Cairo,
Helwan, Zagazig) as well as the National Research Center for their productive
contribution in nominating the imminent professors who shared in develop-
ing the Egyptian pediatric clinical practice guidelines. The authors would like
to acknowledge the World Health Organization (WHO) and the National Blood
Authority (NBA), Canberra, Australia for accepting our requests for permission
to adapt and adopt their guidelines. The authors thank the external reviewers:
Professor Khalil Abd El Khalek, Cairo University; Professor Osama El Safy, Zaga-
zig University; and Professor Ahmed Mansoor, Almansoura University; for the
fruitful comments that indeed represent an addition to our work. The authors
would like to thank Dr. Yasser S. Amer for guideline adaptation methodology
consultation. Finally, we wish the best for all our patients and their families
who inspired us. It is for them this work is being finalized.

Author contributions

AA and TO supervised the adaptation methodology. GM, AY, EE, ER, IY, IR, LS,
MF, MH, NS, RA, SS, SH, and YG searched for existing guidelines, prioritized the
health questions and recommendations according to their importance for
clinicians and patients. GM, AY, AA, EE, ER, IY, IR, LS, MF, MH, NS, RA, SS, SH, TO,
and YG revised and approved the submitted manuscript.

Funding

The armed forces college of medicine (AFCM) provided non-financial funding
throughout the development of this work in terms of utilization of its facili-
ties. This work is not related to any pharmaceutical company. The members
of the guideline adaptation group and their universities volunteered their
participation.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Pediatrics, Pediatric Hematology and Oncology Unit, Ain Shams University,
Cairo, Egypt. “Pediatrics, Armed Forces College of Medicine (AFCM), Cairo,
Egypt. >Chair of Egyptian Pediatric Guidelines (EPG) Committee, Pediatrics

and Pediatric Allergy and Immunology, Ain Shams University, Cairo, Egypt.
“Pediatric Clinical Nutrition Unit, Ain Shams University, Cairo, Egypt. >Child
Health, National Research Center, Cairo, Egypt. °Pediatric Hematology and BMT
Unit, Cairo University, Giza, Egypt. ’Pediatric Hematology and Oncology,


https://doi.org/10.1186/s42269-023-01133-7
https://doi.org/10.1186/s42269-023-01133-7

Mokhtar et al. Bulletin of the National Research Centre (2023) 47:162

Zagazig University, Zagazig, Egypt. SPediatrics, Zagazig University, Zagazig,
Egypt. “Pediatrics, Pediatric Diabetes, Endocrinology and Metabolism Unit, Ain
Shams University, Cairo, Egypt. '°Pediatrics and Pediatric Hematology, Cairo
University, Giza, Egypt. ' Pediatrics Department, Helwan University, Helwan,
Egypt. ?Pediatric Hematology, Department of Pediatrics, National Research
Center, Cairo, Egypt. *Vice Chair of the EPG Committee, Pediatrics and Pediat-
ric Neurology, Alexandria University, Alexandria, Egypt. '*Pediatrics and Clinical
Nutrition, Ain Shams University, Cairo, Egypt.

Received: 29 August 2023 Accepted: 15 October 2023
Published online: 07 November 2023

References

Abdel Baky A, Omar TEI, Amer YS, Egyptian Pediatric Clinical Practice Guide-
lines Committee (EPG) (2023) Adapting global evidence-based practice
guidelines to the Egyptian healthcare context: the Egyptian Pediatric
Clinical Practice Guidelines Committee (EPG) initiative. Bull Natl Res Cent
47(1):88. https://doi.org/10.1186/542269-023-01059-0.E

ACC/SCN (2000) 4Th report on the world nutrition situation. ACC/SCN, Geneva

Adaptation Working Group (2015) Guidelines International Network (G-I-N).
Available at: http://www.g-i-n.net/working-groups/adaptation (last
accessed 30 July 2015).

ADAPTE Resource Toolkit versions 2.0 (2009) Available from: www.g-i-n.net/
document-store/adapte-resource-toolkit-guideline-adaptation-version-2

AGREE Website by Minervation. Available at: http://www.minervation.com/
aboutus/contact/ (Oxford, UK) and Funding by Canadian Institutes of
Health Research (CIHR) (Ottawa, Canada). Available at: http://www.cihr-
irsc.gc.ca/

Alonso-Coello P, Irfan A, Sola I, Gich |, Delgado-Noguera M, Rigau D, Tort S,
Bonfill X, Burgers J, Schunemann H (2010) The quality of clinical practice
guidelines over the last two decades: a systematic review of guideline
appraisal studies. Qual Saf Health Care 19(6):e58. https://doi.org/10.1136/
qshc.2010.042077

Baker RD, Greer FR (2010) Diagnosis and prevention of iron deficiency and
iron-deficiency anemia in infants and young children (0-3 years of age).
Pediatrics 126:1040-1050. https://doi.org/10.1542/peds.2010-2576

Baseline Survey Data on Iron Deficiency Anemia in Egypt August 2010. https://
www.gainhealth.org/sites/default/files/publications/documents/basel
ine-survey-data-on-iron-deficiency-anemia-in-egypt-2010.pdf

Brouwers M, Kho ME, Browman GP, Cluzeau F, Feder G, Fervers B, Hanna
S, Markarski J, on behalf of the AGREE Next Steps Consortium (2010)
AGREE II: advancing guideline development, reporting and evaluation
in healthcare. Can Med Assoc J 182:E839-E842. https://doi.org/10.1503/
cmaj.090449

Burgers JS, Cluzeau FA, Hanna SE, Hunt C, Grol R, the AGREE Collaboration
(2003a) Characteristics of high quality guidelines: evaluation of 86 clinical
guidelines developed in ten European countries and Canada. Int J Tech-
nol Assess Health Care 19(1):148-157

Burgers JS, Grol R, Klazinga NS, Makeld M, Zaat J, Collaboration TAGREE (2003b)
Towards evidence-based clinical practice: an international survey of 18
clinical guideline programs. Int J Qual Health Care J Int Soc Qual Health
Care 15(1):31-45. https://doi.org/10.1093/intghc/15.1.31

Cluzeau F, The AGREE Collaboration (2003) Development and validation of
an international appraisal instrument for assessing the quality of clinical
practice guidelines: the AGREE project. Qual Saf Health Care 12:18-23.
https://doi.org/10.1136/ghc.12.1.18

Djulbegovic B, Bennett CL, Guyatt G (2019) A unifying framework for improv-
ing healthcare. J Eval Clin Pract 25(3):358-362. https://doi.org/10.1111/
jep.13066

El-Asheer OM, Naeem MS, Abdel-Hafez FA et al (2021) Iron deficiency in
preschool non-anemic Egyptian children. Egypt Pediatr Assoc Gaz 69:32.
https://doi.org/10.1186/543054-021-00081-z

Egyptian Health Council: News Details (no date) Egyptian Health Council |
News Details. Available at: https://www.ehc.eg/en/web/cemta/news-
inner17articleld=337074. Accessed 18 Sept 2023

Fervers B, Burgers JS, Haugh MC, Latreille J, Mlika-Cabanne N, Paquet L, Cou-
lombe M, Poirier M, Bernand B (2006) Adaptation of clinical guidelines:

Page 9 of 10

literature review and proposition for a framework and procedure. Int J
Qual Health Care J Int Soc Qual Health Care 18(3):167-176. https://doi.
0rg/10.1093/intghc/mzi108

Fervers B, Burgers JS, Voellinger R et al (2011) Guideline adaptation: an
approach to enhance efficiency in guideline development and improve
utilization. The ADAPTE Collaboration. BMJ Qual Saf 20(3):228-236.
https://doi.org/10.1136/bmjqs.2010.043257

GBD 2021 Anaemia Collaborators (2023) Prevalence, years lived with disability,
and trends in anaemia burden by severity and cause, 1990-2021: find-
ings from the Global Burden of Disease Study 2021. Lancet Haematol
10(9):e713-e734. https://doi.org/10.1016/52352-3026(23)00160-6

Georgieff MK (2008) The role of iron in neurodevelopment: fetal iron defi-
ciency and the developing hippocampus. Biochem Soc Trans 36:1267-
1271. https://doi.org/10.1042/BST0361267

Georgieff MK (2011) Long-term brain and behavioural consequences of early
iron deficiency. Nutr Rev 69:543-548. https://doi.org/10.1111/}.1753-4887.
2011.00432.x

Global Strategy for Infant and Young Child Feeding; World Health Organiza-
tion, Geneva, Switzerland, 2003; ISBN 92-4-156221-8. https://www.who.
int/publications/i/item/9241562218

GRADE Working Group http://www.gradeworkinggroup.org/. Accessed 4 Dec
2015

Guideline: Daily iron supplementation in infants and children. World Health
Organization, Geneva, 2016

Harrison M, Légaré F, Graham |, Fervers B (2009) Adapting clinical practice
guidelines to local context and assessing barriers to their use. Can Med
Assoc J 182(2):E78-E84. https://doi.org/10.1503/cmaj.081232

LiuY, Zhang Y,Wang S, Liu L, Che G, Niu J, Ma Y (2021) Quality of pediatric clini-
cal practice guidelines. BMC Pediatr 21(1):1-1. https://doi.org/10.1186/
$12887-021-02693-1

Low M, Farrell A, Biggs BA, Pasricha SR (2013) Effects of daily iron supplementa-
tion in primary-school-aged children: systematic review and meta-analy-
sis of randomized controlled trials. CMAJ 185(17):E791-E802

Mabrouk A, Khamis MK, Meabed M, Abd El-Kareem R (2022) Iron deficiency
anemia in primary school children in Beni-Suef (prevalence and clinical
spectrum). Egypt J Med Res 3(3):41-55. https://doi.org/10.21608/ejmr.
2022.252258

Ministry of Health and Population [Egypt], El-Zanaty and Associates [Egypt],
and ICF International. 2015. Egypt Demographic and Health Survey 2014.
Cairo, Egypt and Rockville, Maryland, USA: Ministry of Health and Popula-
tion and ICF International

My AGREE PLUS Platform (2015) The AGREE Enterprise website, Completed
AGREE Research projects. Available at: http://www.agreetrust.org/agree-
research-projects/completed-research-projects/my-agree-plus-platform/.
Last accessed 2 August 2015

National Blood Authority (NBA) (2016) Patient blood management guidelines:
module 6—neonatal and paediatrics. NBA, Canberra, Australia

National Health and Medical Research Council (NHMRC) (2009) NHMRC addi-
tional levels of evidence and grades for recommendations for developers
of guidelines, NHMRC, Canberra, Australia

Siu AL, US Preventive Services Task Force (2015) Screening for iron deficiency
anemia in young children: USPSTF recommendation statement. Pediatrics
136(4):746~752. https://doi.org/10.1542/peds.2015-2567

Stolitzfus RJ (2003) Iron deficiency: global prevalence and consequences. Food
Nutr Bull 24(4 Suppl):599-S103

The AGREE Collaboration (2003) Development and validation of an interna-
tional appraisal instrument for assessing the quality of clinical practice
guidelines: the AGREE project. Qual Saf Health Care 12(1):18-23. https://
doi.org/10.1136/ghc.12.1.18

The AGREE Collaboration Writing Group (2000) Guideline development in
Europe: an international comparison. Int J Technol Assess Health Care
16(4):1036-1049

The AGREE II-GRS Instrument (2015) The AGREE Enterprise website, Resource
Center. Available at: http://www.agreetrust.org/ resourcecentre/agree-ii-
grs-instrument/. Last accessed 2 August 2015

The ADAPTE Collaboration (2009) The ADAPTE process: resource toolkit for
guideline adaptation. Version 2.0. Resources—GIN [Internet]. Guidelines
International Network. 2023. (Guideline Tools): https://g-i-n.net/get-invol
ved/resources/. Accessed 15 Jan 2023

WHO (2011) WHO Global estimates of the prevalence of anaemia in infants
and children aged 6-59 months.


https://doi.org/10.1186/s42269-023-01059-0.E
http://www.g-i-n.net/working-groups/adaptation
http://www.g-i-n.net/document-store/adapte-resource-toolkit-guideline-adaptation-version-2
http://www.g-i-n.net/document-store/adapte-resource-toolkit-guideline-adaptation-version-2
http://www.minervation.com/aboutus/contact/
http://www.minervation.com/aboutus/contact/
http://www.cihr-irsc.gc.ca/
http://www.cihr-irsc.gc.ca/
https://doi.org/10.1136/qshc.2010.042077
https://doi.org/10.1136/qshc.2010.042077
https://doi.org/10.1542/peds.2010-2576
https://www.gainhealth.org/sites/default/files/publications/documents/baseline-survey-data-on-iron-deficiency-anemia-in-egypt-2010.pdf
https://www.gainhealth.org/sites/default/files/publications/documents/baseline-survey-data-on-iron-deficiency-anemia-in-egypt-2010.pdf
https://www.gainhealth.org/sites/default/files/publications/documents/baseline-survey-data-on-iron-deficiency-anemia-in-egypt-2010.pdf
https://doi.org/10.1503/cmaj.090449
https://doi.org/10.1503/cmaj.090449
https://doi.org/10.1093/intqhc/15.1.31
https://doi.org/10.1136/qhc.12.1.18
https://doi.org/10.1111/jep.13066
https://doi.org/10.1111/jep.13066
https://doi.org/10.1186/s43054-021-00081-z
https://www.ehc.eg/en/web/cemta/news-inner1?articleId=337074
https://www.ehc.eg/en/web/cemta/news-inner1?articleId=337074
https://doi.org/10.1093/intqhc/mzi108
https://doi.org/10.1093/intqhc/mzi108
https://doi.org/10.1136/bmjqs.2010.043257
https://doi.org/10.1016/S2352-3026(23)00160-6
https://doi.org/10.1042/BST0361267
https://doi.org/10.1111/j.1753-4887.2011.00432.x
https://doi.org/10.1111/j.1753-4887.2011.00432.x
https://www.who.int/publications/i/item/9241562218
https://www.who.int/publications/i/item/9241562218
http://www.gradeworkinggroup.org/
https://doi.org/10.1503/cmaj.081232
https://doi.org/10.1186/s12887-021-02693-1
https://doi.org/10.1186/s12887-021-02693-1
https://doi.org/10.21608/ejmr.2022.252258
https://doi.org/10.21608/ejmr.2022.252258
http://www.agreetrust.org/agree-research-projects/completed-research-projects/my-agree-plus-platform/
http://www.agreetrust.org/agree-research-projects/completed-research-projects/my-agree-plus-platform/
https://doi.org/10.1542/peds.2015-2567
https://doi.org/10.1136/qhc.12.1.18
https://doi.org/10.1136/qhc.12.1.18
http://www.agreetrust.org/
https://g-i-n.net/get-involved/resources/
https://g-i-n.net/get-involved/resources/

Mokhtar et al. Bulletin of the National Research Centre (2023) 47:162

World Health Organization (2016) Guideline: daily iron supplementation in
adult women and adolescent girls. World Health Organization. https://
apps.who.int/iris/handle/10665/204761

World Health Organization, Global Health Observatory Data Repository/World
Health Statistics. https://www.who.int/data/gho

Yasser Sami Amer YS, Elzalabany MM, Omar TEI, Ibrahim AG, Dowidar NL (2015)
The 'Adapted ADAPTE": an approach to improve utilization of the ADAPTE
guideline adaptation resource toolkit in the Alexandria Center for Evi-
dence-Based Clinical Practice Guidelines. J Eval Clin Pract 21:1095-1106

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://apps.who.int/iris/handle/10665/204761
https://apps.who.int/iris/handle/10665/204761
https://www.who.int/data/gho

	Evidence-based Egyptian clinical practice guidelines: for the prevention and management of iron deficiency and iron deficiency anemia in infants, children and adolescents
	Abstract 
	Background 
	Objective 
	Results 
	Conclusions 

	Background
	Methods
	Results
	Health Questions used to develop this Adapted guideline
	Summary of key recommendations

	Discussion
	Conclusions
	Anchor 14
	Acknowledgements
	References


