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Disclaimer  
 
Clinical Practice Guidelines (CPGs) are “systematically developed statements to assist health 

care professionals and patients in medical decision-making for specific clinical conditions” or 

they are “statements that include recommendations intended to optimize patient care that are 

informed by a systematic review of evidence and an assessment of the benefits and harms of 

alternative care options”. It is in no way a substitute for a medical professional’s independent 

judgment. Most of the content herein is based on literature reviews. In areas of uncertainty, 

professional judgment was applied. 

This CPG is a working document that reflects the state of the art in the field and is based upon 

the accessible best-updated published evidence. Because rapid changes in this area are 

expected, periodic revisions are inevitable. We encourage medical professionals to use this 

information in conjunction with, and not as a replacement for, their best clinical judgment. The 

presented recommendations may not be appropriate in all situations. Any decision by 

practitioners to apply these guidelines must be made considering local resources and individual 

patient circumstances. 

The members of the Egyptian Pediatric Clinical Practice Guidelines Committee (EPG) 

Guideline Development/ Adaptation Groups (GDG/ GAG) and the external review groups 

receive no honoraria or expenses to attend the scientific review meetings, nor for the many 

hours spent reviewing the literature, appraising the guidelines, designing the implementation 

tools, and contributing to the writing of the report. 

 

Intellectual Property Rights 

All Intellectual property rights are reserved to Egyptian Pediatric Clinical Practice Guidelines 

Committee (EPG). No part of this guideline publication may be reproduced or transmitted in 

any form or by any means without permission in writing from the EPG and the authors of the 

guideline. 

Contact information of the guideline adaptation group:  
http://epg.edu.eg/#contact-us 
guidelinescommittee@gmail.com 
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Glossary 
Admission  

Admission, for the purpose of this guideline, refers to a child being registered and entering 

inpatient care as a patient. This is distinguished from the term “enrolment”, which is used for 

outpatient care.  

 
 

 

 

Executive Summary 

Introduction 

Definition of the disease condition 

Diabetes mellitus is a complex metabolic disorder characterized by chronic hyperglycemia 

resulting from defects in insulin secretion, insulin action, or both. Inadequate insulin secretion 

and/or diminished tissue responses to insulin in the complex pathways of hormone action 

result in deficient insulin action on target tissues, which leads to abnormalities of 

carbohydrate, fat, and protein metabolism. The etiology of diabetes is heterogeneous, 

however, most cases can be classified into two broad etiopathogenetic categories type 1 

diabetes (T1D), which is characterized primarily by deficiency of insulin secretion; or type 2 

diabetes (T2D), which results from a combination of resistance to insulin action, as well as an 

inadequate compensatory insulin secretory response for the degree of insulin resistance, due 

to progressive non-autoimmune β-cell failure. It was formerly known as adult-onset diabetes 

or non-insulin dependent diabetes. 

Magnitude of the problem worldwide. 
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While T1D remains the most common form of diabetes in children and adolescents 

worldwide, T2D is becoming more prevalent and imposes an increasingly important public 

health burden globally. It is stated that T2D in youth has become widespread in many regions 

of the world; and its frequency in the pediatric age range is increasing. 

In many countries, the incidence of T2DM in adolescents continues to increase. Similarly, the 

prevalence of prediabetes, defined in adults as a state of high-risk for progression to diabetes, 

is increasing quickly in some developing countries with the increase of overweight and 

obesity. 

 

Worldwide incidence and prevalence of T2D in children and adolescents vary substantially 

among countries, age categories and ethnic groups. Epidemiologic studies have shown 

variations in the incidence of T2D in children and adolescents ranging from 1 to 51 per 1000  

The difference in the incidence and prevalence rates of T2D in children might be attributed to 

genetics and hormonal factors, environmental influences, different quality of life, and access 

to health care. 

Magnitude of the problem in Egypt with impact on health and economy  

In Egypt, T2D is presenting a major public health care burden with a total cost of 25.2 billion 

EGP equivalent to 3.5 billion USD. According to the IDF, the annual prevalence increment 

rate of T2D in Egypt is 266%. Moreover, Egypt is thought to jump from the 9th to the 7th rank 

among the countries with highest prevalence of T2D worldwide by 2030 with a prevalence of 

12.4 millions. Data about the prevalence of T2D in children and adolescents are sparse. 

Studies showed increasing prevalence rates varying from 0.01% in 2002  to 0.3% recently in 

2018. 

Role of screening and early detection in ameliorating this impact. 

T2D is a complex and multifactorial disease, characterized by an association between genetic, 

epigenetic, and environmental factors. The pathophysiology of T2D in children is more 

complex than that in adults. Beta-cell dysfunction occurs more rapidly in children than in 

adults.  

Primary prevention approaches aiming at addressing the modifiable risk factors, starting from 

the intra-uterine period and extending throughout childhood, are of utmost importance in 

preventing T2DM. Despite the possibility of detecting the genetic susceptibility to T2DM by 

documenting compromised insulin secretion and insulin sensitivity in otherwise healthy 

children with a positive family history, it is not cost effective. Since the diagnosis of T2DM 

in youth is rare before puberty, it is detected more frequently during puberty when physiologic 

and transient insulin resistance (IR) occurs (insulin sensitivity declines by 25%–30% . 

Maternal overweight and obesity were found to be associated with T2DM in offspring, 

irrespective of various confounding pre-existing or pregnancy-related conditions. Children 

born to obese or overweight women were found to have a 3.5- and 1.4-fold higher incidence 

of T2DM respectively, compared to those born to normal-weight women. Hence, one of the 

earliest points of childhood T2DM prevention is the reduction of maternal overweight and 

obese status during pregnancy. In addition, studies have documented that offspring of women 

with gestational diabetes (GDM) are at increased risk of T2DM and obesity, irrespective of 

the mother’s weight status during pregnancy. Not only overt GDM but also prediabetic 

conditions during pregnancy have been linked to glucose abnormalities and insulin resistance 

in the offspring. Protection of the fetus from intrauterine glycemic derangements is, therefore, 

of paramount importance to prevent prediabetic conditions and T2DM in childhood and 

adolescence. Other risk factors such as maternal diet, maternal smoking, and paternal obesity 

should also be considered. 
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In order to prevent childhood T2DM, one should clearly focus on intrauterine life, but 

postnatal exposures seem to play an equally important role. Childhood obesity is among the 

major modifiable risk factors of T2DM in children.  Increasing BMI has been reported as a 

risk factor of glycemic deterioration and progression to T2DM. 

The importance of programming in T2DM pathogenesis is growing. Dietary and 

environmental factors during the first 1000 days from conception to the second birthday have 

utmost importance in T2DM prevention. Breastfeeding was found to have a strong protective 

effect against childhood T2DM especially among high-risk populations.  Moreover, both high 

and low birth weight, preterm birth, as well as rapid weight gain during the first months of 

life have been shown to increase the risk of childhood obesity, insulin resistance and glucose 

metabolism disturbances, predisposing to T2DM. 

In an earlier review in 2007 including reports on acute and long-term comorbidities associated 

with type 2 diabetes in young people, microvascular complications have been identified at 

diagnosis, implying long-term, unrecognized hyperglycemia. Children may also present with 

acute decompensation in diabetic ketoacidosis (DKA) and/or hyperosmolar hyperglycemic 

state (HHS). This argues for a systematic screening program in children at high risk for type 

2 diabetes in order to prevent an acute, life-threatening presentation and to decrease the 

development of chronic complications. Although not proven in children, it is generally 

assumed that earlier diagnosis of diabetes will lead to interventions that will improve glycemic 

control and reduce the related short- and long-term complications. 

The optimal approach to screening and diagnosis of prediabetes and diabetes in youth is 

uncertain. In a recent cross-sectional analysis conducted by Wallace et al including 14,119 

youth aged 10 to 19 years in the 1999–2016 NHANES; it was found that HbA1c is a specific 

and useful non fasting test to identify high-risk youth who could benefit from lifestyle 

interventions to prevent diabetes and cardiovascular risk in adulthood. Sensitivity and 

specificity of the screening criteria for detecting any hyperglycemia were low for both HbA1c 

≥ 5.7% (sensitivity = 55.5%, specificity = 76.3%) and FPG ≥ 100 mg/dL (sensitivity = 35.8%, 

specificity = 77.1%). Confirmed undiagnosed diabetes (HbA1c ≥ 6.5% and FPG ≥ 126 

mg/dL) was rare, 0.5% of youth. Associations with cardiometabolic risk were consistently 

stronger and more specific for HbA1c-defined hyperglycemia (specificity = 98.6%; sensitivity 

= 4.0%) than FPG defined hyperglycemia (specificity = 90.1%; sensitivity = 19.4%). 

For better sensitivity, a combination of A1C and fasting or random blood glucose is 

recommended to screen for type 2 diabetes in children and youth with risk factors; with a 2-

hour OGTT to be considered as an initial screening test in children and youth with 3 or more 

risk factors. A 2-hour OGTT was also recommended in those who show a discrepancy 

between the A1C and fasting or random blood glucose results on screening. 

Recent analyses of data from US adolescents estimate prediabetes to be present in 4–23% of 

adolescents, depending on criteria used, with other studies finding an 8% risk of progression 

from prediabetes to T2DM over a 3-year period. These data support the importance of 

intervention to avoid long-term sequelae, focusing on reducing degree of obesity and insulin 

resistance  

 

Methods of prevention of progression and possible reversal of the disease condition 

Most programs aiming at preventing childhood T2DM are based on obesity prevention, given 

the etiological connection between increased childhood obesity, metabolic syndrome and 

T2DM. These programs mostly target dietary interventions like providing healthier school 

meals, reducing simple sugars, and restricting unhealthy food advertisements aimed at 
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children. Nutritional interventions should be combined with programs targeting increased 

physical activity and restricting sedentary life and screen time in order to achieve the best 

long-term outcome. 

Regarding adolescents, school-based interventions have proven more effective when the 

adolescents were addressed directly. 

 

Because of the rarity and the relatively recent emergence of the problem in children and 

adolescents, there has been limited evidence leading to unique challenges in the diagnosis, 

management, and monitoring of this vulnerable population. This limited evidence base is 

further complicated by differences in the characteristics and presentation of the disorder and 

approaches to treatment in developed and developing countries. Hence we aim to provide 

guidelines for screening and prevention of childhood T2D in Egypt.  

 

Scope 

➢ This guideline focuses on screening and diagnosis of pre-diabetes and type 2 Diabetes 

with its comorbidities. 

 

➢ GUIDELINE OBJECTIVES 

1) Screening for early detection of prediabetes allowing the opportunity to prevent or 

delay progression to type 2 diabetes and its comorbidities. 

2) Early detection of type 2 diabetes in high-risk groups, to prevent or delay serious 

diabetes complications during adolescence and early adulthood. 

3) Screening for early diagnosis of comorbidities or complications in adolescents with 

prediabetes and type 2 diabetes to prevent serious disabilities during adolescence and 

early adulthood. 

 

➢ Health/Clinical Question (PIPOH) 

• P (patients, target population): 

Gender: both genders. 

Age group: adolescents and preadolescents in the age group of 10-19 years. 

Disease/ condition: prediabetes and type 2 diabetes (T2DM). 

Comorbidity: obesity with one or more of the following: 

Hypertension, dyslipidemia, NACLD, PCOS, and other organ affection (clinical features 

suggestive of metabolic syndrome). 

Exclusion criteria: other types of diabetes or hyperglycemic states (e.g. type 1 diabetes, 

MODY, secondary diabetes, and drug-induced diabetes). 

• I (interventions and practices considered/ guideline category): 

Screening (clinical and laboratory) for prediabetes and type 2 diabetes in adolescents (age 

group from 10 to 19 years).  

Screening for early detection of comorbidities associated with those at risk of prediabetes or 

type 2 diabetes. 

 

• P (Professionals / intended or  target  users and clinical specialties): 

-Primary health care physicians at Ministry of Health (MOH).  

-General pediatricians and school physicians. 

-Family medicine physicians. 

 

• O (major outcomes): 
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Primary outcome: 

 Early detection and prompt referral of prediabetes and type 2 diabetes in adolescents to 

pediatric endocrinologist care. 

Secondary outcome: 

- Prevention of progression of prediabetes to type 2 diabetes. 

- Early detection of associated comorbidities of prediabetes and type 2 diabetes. 

 

• H (Healthcare settings): 

Type: primary and secondary. 

Health care sector: governmental, non-governmental and private sectors. 

 

 

Guideline development process and methods 

After reviewing all the inclusion and exclusion criteria and quality appraisal results, the 

GDG/ GAG recommended using the following source original clinical practice guidelines 

(CPGs): 

1- ISPAD guidelines 

(2022) 

We conducted Adolopment for these guidelines: (Adoption, Adaptation, and Development) 

- Adoption for most of the guideline recommendations. 

- Adaptation for 2 recommendations according to GRADE criteria to be suitable to 

our Economic implications (Evidence-to-Decision (EtD) table was done) 

- Development of Good Practice Statements 

 

 

Recommendations and Good Practice Statements (GPS) 

This version of the CPG includes recommendations and good practice statements on the 

following: 

Diagnosis of Pre-diabetes and Type 2 Diabetes  

The guideline covers Adolescents and preadolescents in the age group of 10-19 This 

Guideline emphasis on: 

1) On Screening for early detection of prediabetes allowing the opportunity to prevent or 

delay progression to type 2 diabetes and its comorbidities. 

2) Early detection of type 2 diabetes in high-risk groups, to prevent or delay serious 

diabetes complications during adolescence and early adulthood. 

3) Screening for early diagnosis of comorbidities or complications in adolescents with 

prediabetes and type 2 diabetes to prevent serious disabilities during adolescence and 

early adulthood. 

 

 

We can summarize the guidelines’ recommendations for Type 2 Diabetes in the 

following: 

Adolescents at risk that should be screened for prediabetes or type 2 diabetes in 

primary health care setting or general pediatric department or outpatient clinic?  

Risk factors to develop type 2 diabetes (High, Strong) :  

Obesity (BMI > 95th percentile for age and sex), intrauterine growth retardation with rapid 

infant weight gain, first-degree family history of type 2 diabetes, maternal history of 
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diabetes or gestational diabetes during child's gestation, high-risk ethnicity, polycystic 

ovary syndrome (PCOS).  

Risk-based screening for prediabetes and/or type 2 diabetes should be considered after the 

onset of puberty or after 10 years of age, whichever occurs earlier in children and 

adolescents who are overweight (BMI > 85th percentile) or obese (BMI > 95th percentile) 

and who have one or more additional risk factors for diabetes (Refer to table (1) in 

implementation tools for details and level of evidence) (High, Strong). 

Assessment for dysglycemia in obese at-risk youth should occur in the setting of clinical 

assessment of other obesity-related comorbidities (metabolic dysfunction-associated 

steatotic liver disease (MASLD)), dyslipidemia, elevated blood pressure [BP], and 

polycystic ovary syndrome) that are more prevalent than dysglycaemia (Refer to Q 6) 

below) (High, Strong).  

 

Tests recommended for screening of prediabetes or type 2 diabetes in primary 

health care setting or general pediatric department or outpatient clinic: 

  

Fasting plasma glucose, 2-h plasma glucose after 75-g OGTT, and HbA1C can be used to 

test for prediabetes or diabetes (Intermediate, Strong). 

Recommend using a combination of A1C and fasting or random blood glucose to screen 

for type 2 diabetes in children and youth with risk factors.  

“A 2-hour OGTT may be considered as an initial screening test in children and youth with 

3 or more risk factors and should be done in those in whom there is a discrepancy between 

the A1C and fasting or random blood glucose results” (Good Practice Statement). 

 

Positive screening test result for prediabetes or type 2 diabetes in primary health care 

setting or general pediatric department?  

Criteria for considering diagnosis of prediabetes according to ADA definitions 

(High, Strong):  

• Impaired fasting glycemia (IFG): FPG ≥100-125 mg/dL 

• Impaired Glucose tolerance (IGT): Post-challenge plasma glucose is ≥140-199 

mg/dL 

• Hemoglobin A1c ˂5.7% normal, 5.7% to 6.4% prediabetes.  

(Should be laboratory-based, DCCT aligned, NGSP certified methodology). 

 

Criteria for diagnosis of type 2 diabetes (High, Strong): 

a) Symptoms of diabetes (polyuria, polydipsia, nocturia, and unexplained weight 

loss) and a random plasma glucose ≥200 mg/dL OR 

• Fasting blood glucose ≥126 mg/dL OR 

• 2-hour blood glucose concentration during an oral glucose tolerance test 

(OGTT) ≥200 mg/dL OR 

• Hemoglobin A1c (HbA1c) ≥ 6.5%  

(Should be laboratory-based, DCCT aligned, NGSP certified methodology). 

Point-of-care measurement of HbA1c is not acceptable for diagnosis. 

 

In the absence of symptoms, testing should be confirmed with a repeat test on a 

different day (Intermediate, Strong). 
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Measurement of insulin or C-peptide is NOT recommended as part of routine 

evaluation. 

 

If tests are normal repeat testing at a minimum of 3-year intervals, 

or more frequently if BMI is increasing, the cardiometabolic risk profile is 

deteriorating, there is a strong family history of T2D, or evidence of pre-diabetes 

(Low, Conditional). 

 

Referral to pediatric endocrinologist and diabetologist in adolescents with 

suspected prediabetes or type 2 diabetes in the primary health care setting or 

general pediatric department: 

Referral to pediatric diabetologist/endocrinologist is recommended in children and 

adolescents suspected to have prediabetes or type 2 diabetes according to the 

American Diabetes Association (ADA) criteria (High, Strong). 

 

Screen for comorbidities of prediabetes and type 2 diabetes in adolescents at 

risk in the primary health care setting or general pediatric department or 

outpatient clinic: 

 

Hypertension:  

Blood pressure should be monitored at every visit according to standardized 

techniques specific for children. 

Elevated BP should be confirmed on 2 additional separate days. (High, Strong)   

 

Hypertension is defined as an average systolic or diastolic BP > 95th percentile 

for age, sex, and height, with high normal BP being 90th to <95th percentile. 

Initial treatment of elevated blood pressure should consist of weight loss, 

limitation of dietary salt, and increased physical activity (Very Low, 

Conditional).  

 

Dyslipidemia:  

Lipids should be measured yearly starting at diabetes onset (after optimal glycemic 

levels are achieved or within 3 months of diagnosis) 

             Initial screening for dyslipidemia does not require fasting 

Goal levels for lipids are:  

1. LDL-Cholesterol < 100 mg/dL  

2. HDL- Cholesterol > 35 mg/dL  

3. Triglycerides < 150 mg/dL (Intermediate, Strong). 

 

Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD) : 

Evaluation for MASLD by measuring ALT and AST should be done at diagnosis 

of type 2 diabetes and annually thereafter (High, Strong). 

 

Interpretation of ALT should be based upon sex-specific upper limits of normal in 

children (22 U/L for girls and 26 U/L for boys) and not individual laboratory upper 

limits of normal (High, Strong). 
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If liver enzymes remain >3 times the upper limit of normal after 6 months refer 

to a pediatric gastroenterologist for consultation to exclude other causes of 

elevated liver enzymes, imaging and/or liver biopsy (Moderate, Strong) 

 

Polycystic ovary syndrome  

Female patients should be asked about menstrual irregularities, and symptoms of 

hyperandrogenism. 

Patients with menstrual irregularities should be tested for hyperandrogenism 

(Very Low, Conditional). 

Diagnosis of PCOS in adolescents should be based on a complete picture that 

includes clinical signs and symptoms of androgen excess, increased androgen 

levels, and exclusion of other causes of hyperandrogenemia in the setting of 

oligomenorrhea (See appendix). If suspected refer to endocrinologist  

(Intermediate, Strong). 

 

Prevent progression of prediabetes to type 2 diabetes in adolescents in 

primary health care setting or general pediatric department: 

 

Only lifestyle change, with decreased caloric intake and increased physical 

activity has been shown to be effective for adolescents with pre-diabetes (High, 

Strong). 

 

Diet modification should focus on (Intermediate, Strong): 

• Eliminating sugar-sweetened soft drinks and juices. 

• Reducing the intake of foods made from refined, simple sugars and high 

fructose corn syrup. 

• Limiting use of high-fat and/or high calorie dense foods. 

 

Reducing the use of processed, prepackaged, and convenience foods (Very Low, 

Conditional): 

• Portion control. 

• Reducing meals eaten away from home. 

• Increasing vegetable intake and limited use of fruit as a substitute for high-calorie 

and low nutrient foods. 

• Changing staple foods from enriched white rice and white flour to brown rice 

and whole grain items with lower glycemic index to promote gradual and 

sustainable absorption with meals. 

 

The Mediterranean diet which provides a carbohydrate content < 50% of daily 

energy and includes abundant use of poly- and mono-unsaturated fat (about 20%), 

mainly olive oil, was found to reverse dysglycemia (Good Practice Statement).  

 

The use of metformin and/or insulin in youth with prediabetes is not currently 

recommended (High, Strong). 

 

Guideline Registration  
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PREPARE (Practice guideline REgistration for transPAREncy), WHO Collaborating Center 

for Guideline Implementation and Knowledge Translation, EBM Center, University of 

Lanzhou, Lanzhou, China. Registration Number: ((PREPARE-2022CN813)). Link: 

http://www.guidelines-registry.org/  

Introduction 
 

Definition of the disease condition 

Diabetes mellitus is a complex metabolic disorder characterized by chronic hyperglycemia 

resulting from defects in insulin secretion, insulin action, or both. Inadequate insulin secretion 

and/or diminished tissue responses to insulin in the complex pathways of hormone action result 

in deficient insulin action on target tissues, which leads to abnormalities of carbohydrate, fat, 

and protein metabolism. The etiology of diabetes is heterogeneous, however, most cases can 

be classified into two broad etiopathogenetic categories type 1 diabetes (T1D), which is 

characterized primarily by deficiency of insulin secretion; or type 2 diabetes (T2D), which 

results from a combination of resistance to insulin action, as well as an inadequate 

compensatory insulin secretory response for the degree of insulin resistance, due to progressive 

non-autoimmune β-cell failure (1,2).  It was formerly known as adult onset diabetes or non-

insulin dependent diabetes (2). 

Magnitude of the problem worldwide. 

While T1D remains the most common form of diabetes in children and adolescents worldwide, 

T2D is becoming more prevalent and imposes an increasingly important public health burden 

globally (3). It is stated that T2D in youth has become widespread in many regions of the world; 

and its frequency in the pediatric age range is increasing (4,5). 

 In many countries, the incidence of T2DM in adolescents continues to increase. Similarly, the 

prevalence of prediabetes, defined in adults as a state of high-risk for progression to diabetes, 

is increasing quickly in some developing countries with the increase of overweight and obesity 

(6). 

 

Worldwide incidence and prevalence of T2D in children and adolescents vary substantially 

among countries, age categories and ethnic groups (3). Epidemiologic studies have shown 

variations in the incidence of T2D in children and adolescents ranging from 1 to 51 per 1000 

(7). The highest reported was in North American Indian adolescents with a prevalence of 50.9 

per 1000. The Center for Disease Control and Prevention (CDC) and the National Institutes of 

Health (NIH) reported increasing prevalence of pediatric T2D in the United States by 35% 

between 2001 and 2009 with an incidence rate of 5,000 new cases per year (8).  Similar trends 

have been reported in many European countries, although there is a significantly lower 

incidence rate. Candler et al. (9) showed an incidence of T2D of 0.72/100,000 per year in 

British children and adolescents (9). Similarly, Schober et al. described the incidence of T2D 

at 0.29 cases per 100,000 per year between 1999 and 2007 in Austrian children and adolescents 

(10). In Korea the average incidence rate of T2D in children and adolescents was 0.75/100,000 

(11). In China, they reported a T2D prevalence ranging from 2.52/100,000 to 15.64/100,000 

(12). 

The difference in the incidence and prevalence rates of T2D in children might be attributed to 

genetics and hormonal factors, environmental influences, different quality of life, and access 

to health care. 

http://www.guidelines-registry.org/
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It has been reported that T2D disproportionately involves youth of ethnic and racial minorities, 

demonstrating substantial differences in insulin secretion and sensitivity that might increase 

the risk of T2D. It has been postulated that the complexity of psychosocial and cultural 

environments might influence the onset of T2D in ethnic and racial minorities, where it may 

be difficult to achieve healthy lifestyle modifications and self-management actions (1). 

Magnitude of the problem in Egypt with impact on health and economy  

In Egypt, T2D is presenting a major public health care burden with a total cost of 25.2 billion 

EGP equivalent to 3.5 billion USD (13). According to the IDF, the annual prevalence increment 

rate of T2D in Egypt is 266%. Moreover, Egypt is thought to jump from the 9th to the 7th rank 

among the countries with highest prevalence of T2D worldwide by 2030 with a prevalence of 

12.4 millions (14). Data about the prevalence of T2D in children and adolescents are sparse. 

Studies showed increasing prevalence rates varying from 0.01% in 2002 (15) to 0.3% recently 

in 2018 (16). 

Role of screening and early detection in ameliorating this impact. 

T2D is a complex and multifactorial disease, characterized by an association between genetic, 

epigenetic, and environmental factors (17). The pathophysiology of T2D in children is more 

complex than that in adults. Beta-cell dysfunction occurs more rapidly in children than in adults 

(18).  

Primary prevention approaches aiming at addressing the modifiable risk factors, starting from 

the intra-uterine period and extending throughout childhood, are of utmost importance in 

preventing T2DM. Despite the possibility of detecting the genetic susceptibility to T2DM by 

documenting compromised insulin secretion and insulin sensitivity in otherwise healthy 

children with a positive family history, it is not cost effective. Since the diagnosis of T2DM in 

youth is rare before puberty, it is detected more frequently during puberty when physiologic 

and transient insulin resistance (IR) occurs (insulin sensitivity declines by 25%–30% (19). 

Maternal overweight and obesity were found to be associated with T2DM in offspring, 

irrespective of various confounding pre-existing or pregnancy-related conditions (20). Children 

born to obese or overweight women were found to have a 3.5- and 1.4-fold higher incidence of 

T2DM respectively, compared to those born to normal-weight women (21). Hence, one of the 

earliest points of childhood T2DM prevention is the reduction of maternal overweight and 

obese status during pregnancy. In addition, studies have documented that offspring of women 

with gestational diabetes (GDM) are at increased risk of T2DM and obesity, irrespective of the 

mother’s weight status during pregnancy (22). Not only overt GDM but also prediabetic 

conditions during pregnancy have been linked to glucose abnormalities and insulin resistance 

in the offspring (23). Protection of the fetus from intrauterine glycemic derangements is, 

therefore, of paramount importance to prevent prediabetic conditions and T2DM in childhood 

and adolescence. Other risk factors such as maternal diet, maternal smoking, and paternal 

obesity should also be considered (24-26). 

 

In order to prevent childhood T2DM, one should clearly focus on intrauterine life, but postnatal 

exposures seem to play an equally important role. Childhood obesity is among the major 

modifiable risk factors of T2DM in children.  Increasing BMI has been reported as a risk factor 

of glycemic deterioration and progression to T2DM (27). 

The importance of programming in T2DM pathogenesis is growing. Dietary and environmental 

factors during the first 1000 days from conception to the second birthday have utmost 

importance in T2DM prevention (28). Breastfeeding was found to have a strong protective 

effect against childhood T2DM especially among high risk populations (29, 30).  Moreover, 

both high and low birth weight, preterm birth, as well as rapid weight gain during the first 
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months of life have been shown to increase the risk of childhood obesity, insulin resistance and 

glucose metabolism disturbances, predisposing to T2DM (31-33). 

In an earlier review in 2007 (34) including reports on acute and long-term comorbidities 

associated with type 2 diabetes in young people, microvascular complications have been 

identified at diagnosis, implying long-term, unrecognized hyperglycemia. Children may also 

present with acute decompensation in diabetic ketoacidosis (DKA) and/or hyperosmolar 

hyperglycemic state (HHS). This argues for a systematic screening program in children at high 

risk for type 2 diabetes in order to prevent an acute, life-threatening presentation and to 

decrease the development of chronic complications. Although not proven in children, it is 

generally assumed that earlier diagnosis of diabetes will lead to interventions that will improve 

glycemic control and reduce the related short- and long-term complications (34). 

The optimal approach to screening and diagnosis of prediabetes and diabetes in youth is 

uncertain (35). In a recent cross-sectional analysis conducted by Wallace et al (35) including 

14,119 youth aged 10 to 19 years in the 1999–2016 NHANES; it was found that HbA1c is a 

specific and useful non fasting test to identify high-risk youth who could benefit from lifestyle 

interventions to prevent diabetes and cardiovascular risk in adulthood. Sensitivity and 

specificity of the screening criteria for detecting any hyperglycemia were low for both HbA1c 

≥ 5.7% (sensitivity = 55.5%, specificity = 76.3%) and FPG ≥ 100 mg/dL (sensitivity = 35.8%, 

specificity = 77.1%). Confirmed undiagnosed diabetes (HbA1c ≥ 6.5% and FPG ≥ 126 mg/dL) 

was rare, 0.5% of youth. Associations with cardiometabolic risk were consistently stronger and 

more specific for HbA1c-defined hyperglycemia (specificity = 98.6%; sensitivity = 4.0%) than 

FPG defined hyperglycemia (specificity = 90.1%; sensitivity = 19.4%). 

For better sensitivity, a combination of A1C and fasting or random blood glucose is 

recommended to screen for type 2 diabetes in children and youth with risk factors; with a 2-

hour OGTT to be considered as an initial screening test in children and youth with 3 or more 

risk factors. A 2-hour OGTT was also recommended in those who show a discrepancy between 

the A1C and fasting or random blood glucose results on screening (36). 

Recent analyses of data from US adolescents estimate prediabetes to be present in 4–23% of 

adolescents, depending on criteria used, with other studies finding an 8% risk of progression 

from prediabetes to T2DM over a 3-year period. These data support the importance of 

intervention to avoid long-term sequelae, focusing on reducing degree of obesity and insulin 

resistance (37). 

 

Methods of prevention of progression and possible reversal of the disease condition 

Healthy diet and physical activity are important in preventing childhood obesity. This is 

especially important in the preschool period. Rapid weight gain in preschool children was 

found to be associated with a high risk of overweight or obesity in adolescence, increasing the 

risk of childhood T2DM (38). Most programs aiming at preventing childhood T2DM are based 

on obesity prevention, given the etiological connection between increased childhood obesity, 

metabolic syndrome and T2DM. These programs mostly target dietary interventions like 

providing healthier school meals, reducing simple sugars, and restricting unhealthy food 

advertisements aimed at children. Nutritional interventions should be combined with programs 

targeting increased physical activity and restricting sedentary life and screen time in order to 

achieve the best long-term outcome (39). 

Regarding adolescents, school-based interventions have proven more effective when the 

adolescents were addressed directly (40). 

 

Because of the rarity and the relatively recent emergence of the problem in children and 

adolescents, there has been limited evidence leading to unique challenges in the diagnosis, 
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management, and monitoring of this vulnerable population. This limited evidence base is 

further complicated by differences in the characteristics and presentation of the disorder and 

approaches to treatment in developed and developing countries. Hence we aim to provide 

guidelines for screening and prevention of childhood T2D in Egypt.  
 
Purpose and Scope  

These guidelines have been developed to standardize the delivery of services and to implement 

the guidance on the screening of prediabetes and type 2 diabetes in children and adolescents. 

It provides guidance to primary health care providers, pediatricians and specially trained 

nurses.  

The guidelines aimed to guide the HCPs on: 

1) Screening for early detection of prediabetes allowing the opportunity to prevent or 

delay progression to type 2 diabetes and its comorbidities. 

2) Early detection of type 2 diabetes in high-risk groups, to prevent or delay serious 

diabetes complications during adolescence and early adulthood. 

3) Screening for early diagnosis of comorbidities or complications in adolescents with 

prediabetes and type 2 diabetes to prevent serious disabilities during adolescence and 

early adulthood. 

This version of the guideline includes recommendations and good practice statements for 

screening of prediabetes and type 2 diabetes in children and adolescents. 

Methods 
 

Methods of search: 

A comprehensive search for guidelines was undertaken to identify the most relevant 

guidelines to consider for adaptation. Keywords used for search are: prediabetes, type 2 

diabetes, children, adolescents, OGTT. 

Inclusion / exclusion criteria followed in the search and retrieval of guidelines to be adapted: 

• Selecting only evidence-based guidelines (guideline must include a report on methodology 

of development including the systematic literature searches and explicit links between 

individual recommendations and their supporting evidence) 

• Selecting national and/or international guidelines 

• Specific range of dates for publication (using Guidelines published or updated 2013 and 

later or the last 5 years) 

• Selecting peer-reviewed publications only 

• Selecting guidelines written in English language 

• Excluding guidelines written by a single author  

The following three categories of databases and websites were searched: 
1. CPG databases and libraries (e.g., GIN, ECRI, SIGN, DynaMed, BIGG-REC PAHO) 

2. Bibliographic databases (e.g., PubMed, Google Scholar) 

3. Specialized professional societies (related to the pediatric subspecialty) 

All retrieved Guidelines were screened and appraised using AGREE II instrument 

(www.agreetrust.org) by at least two members. The panel decided a cut-off point or rank the 

guidelines (any guideline scoring above 60% on the rigor dimension was retained) 

After reviewing all the previous criteria the GDG/ GAG recommended using 2 guidelines: 

http://www.agreetrust.org/
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1-  ISPAD Guidelines (2024) 

 

We did Adolopment for these guidelines: (Adoption, Adaptation, and Development) 

- Adoption for most of the guideline recommendations. 

- Development of Good Practice Statement 

 

Contributors to the guideline development process: 

Guideline Development Group (GDG)/ Guideline Adaptation Group (GAG): 

The GDG/ GAG included two subgroups; the clinicians/ healthcare providers subgroup and 

the guideline methodologists’ subgroup. 

Clinicians Subgroups 

The clinicians’ subgroup or clinical panel for this guideline included experts with a range of 

knowledge, technical skills and diverse perspectives in the field of Type 2 Diabetes.  

The main functions of the clinical panel were adolopment of ISPAD 2024 Guidelines, 

determining the scope of the guideline and guideline, reviewing the evidence, and 

formulating evidence-informed recommendations in case of changing strength of 

recommendations. 

Guideline Methodologists Subgroup 

There were 7 guideline methodologists with expertise in guidelines development, adaptation, 

GRADE and translation of evidence into recommendations. Methodologists provided 

orientation and overview of evidence-informed guideline development processes using the 

GRADE approach, guideline adaptation using the Adapted ADAPTE, provided AGREE II 

assessment of the source guidelines in collaboration with the clinician’s subgroup, generation 

of the EtD frameworks whenever applicable. 

External Review Group: 

The External Review Group for this guideline comprises 3 clinical national experts who have 

interest and expertise in as well as eminent international reviewers in Type 2 diabetes in 

children. 

They were identified by Egyptian Pediatric Clinical Practice Guidelines Committee (EPG) as 

people who can provide valuable insights during the guideline development process. 

The External Review Group was asked to comment on (peer review) the final guideline to 

identify any criticism on the content and to comment on clarity and applicability as well as 

issues relating to implementation, dissemination, ethics, regulations, or monitoring, but not to 

change the recommendations formulated by the GDG/ GAG. The members of the External 

Review Group were required to submit declarations of interest before the peer review 

process. 

Guideline Development/ Adaptation Group meetings: 

GDG/ GAG meetings were organized virtually (weekly/bimonthly). Due to the extensive 

scope of 

the guideline, EPG was responsible for overseeing the adolopment process. the timetable and 

objectives of each meeting. GDG/ GAG meetings were also attended by members of the 

methodologists. Working rules for each contributor type were outlined by the chair at the 

start of each meeting, covering aspects such as vocal rights, voting, and evidence to decision 

and recommendation formulating processes.  

Declarations of interests: 

Prospective members of the GDG/ GAG were asked to fill in and sign the standard WHO 

declaration of interest and confidentiality undertaking forms. All guideline members and 

methodologists were also asked to fill in and sign the standard WHO declaration-of-interests. 
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Members of the external review group will be asked to fill in and sign the standard WHO 

declaration-of-interests form before the peer review process. 

 

Evidence for the guideline: 

We used the GRADE system (Grading of Recommendations, Assessment, Development and 

Evaluation) for assigning the quality of evidence and strength of recommendations that 

includes the following definitions [13]. Informed by the evidence required for the GRADE 

Evidence to Decision (EtD) framework(s) was(were) done while considering changing 

strength of recommendations according to availability of some resources in the 

recommendations (although this was not done in this guideline). 

Description of the interpretation of the GRADE four levels of certainty of evidence: 

 

Table 1. Classification of the Quality of Evidence 

High   We are very confident that the true effect lies close to that of the estimate of 

the effect. 

Moderate We are moderately confident in the effect estimate; the true effect is likely to 

be close to the estimate of the effect, but there is a possibility that it is 

substantially different. 

Low                  Our confidence in the effect estimate is limited; the true effect may be 

substantially different from the estimate of the effect. 

Very Low             We have very little confidence in the effect estimate; the true effect is likely 

to be substantially different from the estimate of the effect. 

 
 

GRADE EtD’s contextual factors, criteria and considerations that link to the strength of 

recommendations: 

Criteria and Considerations: 

1. Benefits and harms: When a new recommendation is developed, desirable effects 

(benefits) need to be weighed against undesirable effects (risks/harms), considering 

any previous recommendation or another alternative. The larger the gap or gradient in 

favor of the desirable effects over the undesirable effects, the more likely that a strong 

recommendation will be made. 

 

2. Certainty of the evidence about the effects: The higher the certainty of the scientific 

evidence base, the more likely that a strong will be made. 

 

3. Values and preferences: If there is no important uncertainty or variability in how 

much people value the main outcomes, it is likely that a strong recommendation will 

be made. Uncertainty or variability around these values that could likely lead to 

different decisions, is more likely to lead to a conditional recommendation. 
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4. Economic implications: Lower costs (monetary, infrastructure, equipment or human 

resources) or greater cost-effectiveness are more likely to support a strong 

recommendation. 

 

5. Equity and human rights: If an intervention will reduce inequities, improve equity or 

contribute to the realization of human rights, the greater the likelihood of a strong 

recommendation. 

 

6. Feasibility: The greater the feasibility of an intervention to all stakeholders, the 

greater the likelihood of a strong recommendation. 

 

7. Acceptability: If a recommendation is widely supported by health workers and 

program managers and there is widespread acceptance for implementation within the 

health service, the likelihood of a strong recommendation is greater. 
 
 
 
 

Table 2. Classification of the Strengths of Recommendations 

Strong    The desirable effects of an intervention clearly outweigh the undesirable 

effects (or vice versa), so most patients should receive the recommended 

course of action. 

Conditional There is uncertainty about the trade-offs. The clinician and patient need to 

discuss the patient's values and preferences, and the decision should be 

individualized. 

 

Developing good practice statements: 

The GDG/ GAG also developed good practice statements for this guideline, which are 

actionable messages relevant to the guideline questions. The justification for each good 

practice statement was carefully considered by the GDG/ GAG with an emphasis that they 

are clearly needed. Good practice statements were developed, guided by the following 

GRADE criteria: 

1- Message is really necessary with regard to actual healthcare practice 

2- Have large net positive consequence (relevant outcomes and downstream consequences) 

(GRADE EtD domains) 

3- Collecting and summarizing the evidence is a poor use of time and resources 

4- Include awell-documented, clear rationale connecting indirect evidence 

5- Are clear and actionable statements. 

The GDG/ GAG collectively drafted and finalized good practice statements with relevant 

justifications and remarks to help with their interpretation, with close support and input from 

the consultant and guideline methodologists.  

 

We have used the Reporting Items for Practice Guidelines in Healthcare (RIGHT) extension 

for adapted guidelines (RIGHT-Ad@pt Tool) as a reporting checklist for this guideline 

adaptation process as recommended by the EQUATOR network. 
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Recommendations 

 

Table 3. Recommendations   

A. Management of Type 2 Diabetes    

N Health 

questions 

Source Guideline Recommendation

s 

Quality 

of 

evidenc

e 

Strength 

of 

Recomme

ndation 

A

1 

Who are 

the 

adolescen

ts at risk 

that 

should be 

screened 

for 

prediabet

es or type 

2 diabetes 

in 

primary 

health 

care 

setting or 

general 

pediatric 

departme

nt or 

outpatien

t clinic? 

ISPAD  2024 Risk factors to 

develop type 2 

diabetes:  

Consider testing to 

identify clinical 

cases of type 2 

diabetes in 

children and 

adolescents after 

the onset of 

puberty or after 

10 years of age, 

whichever occurs 

earlier, in those 

who have risk 

factors for 

diabetes, which 

include: 

Obesity (BMI > 

95th percentile for 

age and sex), 

intrauterine 

growth retardation 

with rapid infant 

High Strong 
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weight gain, first-

degree family 

history of type 2 

diabetes, maternal 

history of diabetes 

or gestational 

diabetes during 

child's gestation, 

high-risk 

ethnicity, 

polycystic ovary 

syndrome 

(PCOS).   
  ISPAD  2024 Risk-based 

screening for 

prediabetes and/or 

type 2 diabetes 

should be 

considered after 

the onset of 

puberty or after 10 

years of age, 

whichever occurs 

earlier in children 

and adolescents 

who are 

overweight (BMI 

> 85th percentile) 

or obese (BMI > 

95th percentile) 

and who have one 

or more additional 

risk factors for 

diabetes (Refer to 

table (1) in 

implementation 

tools for details 

and level of 

evidence). 

High Strong 

  ISPAD  2024 Assessment for 

dysglycemia in 

obese at-risk 

youth should 

occur in the 

setting of clinical 

assessment of 

other obesity-

related 

High Strong 
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comorbidities 

metabolic 

dysfunction-

associated 

steatotic liver 

disease (MASLD), 

dyslipidemia, 

elevated blood 

pressure [BP], and 

polycystic ovary 

syndrome) that are 

more prevalent 

than dysglycaemia 

(Refer to Q 6) 

below).  

 

A

2  

What are 

tests 

recomme

nded for 

screening 

of 

prediabet

es or type 

2 diabetes 

in 

primary 

health 

care 

setting or 

general 

pediatric 

departme

nt or 

outpatien

t clinic?   

ISPAD 2022 Fasting plasma 

glucose, 2-h 

plasma glucose 

after 75-g OGTT, 

and A1C can be 

used to test for 

prediabetes or 

diabetes. 

Interm

ediate 

 

Strong 

  Diabetes Canada Clinical 

Practice Guidelines Expert 

Committee, 

Panagiotopoulos C, 

Hadjiyannakis S, 

Henderson M. Type 2 

Diabetes in Children and 

Adolescents. Can J 

Diabetes. 2018 Apr;42 

Suppl 1:S254. Doi: 

10.1016/j.jcjd.2017.10.037.

PMID:29650104. 

Recommend using 

a combination of 

A1C and fasting 

or random blood 

glucose to screen 

for type 2 

diabetes in 

children and youth 

with risk factors.  

“A 2-hour OGTT 

may be considered 

as an initial 

Good 

Practic

e 

Statem

ent 
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 screening test in 

children and youth 

with 3 or more 

risk factors and 

should be done in 

those in whom 

there is a 

discrepancy 

between the A1C 

and fasting or 

random blood 

glucose results”. 

A

3 

What is 

considere

d a 

positive 

screening 

test result 

for 

prediabet

es or type 

2 diabetes 

in 

primary 

health 

care 

setting or 

general 

pediatric 

departme

nt?  

Sub-

questions

: 

-What is 

the cut off 

value for 

normal 

fasting 

blood 

glucose in 

adolescent

s? 

-What is 

the cut off 

value for 

normal 

postprandi

al glucose 

ISPAD 2022 Criteria for 

considering 

diagnosis of 

prediabetes 

according to ADA 

definitions:  

• Impaired fasting 

glycemia (IFG): 

FPG ≥100-125 

mg/dL 

• Impaired 

Glucose tolerance 

(IGT): Post-

challenge plasma 

glucose is ≥140-

199 mg/dL 

• Hemoglobin A1c 

˂5.7% normal, 

5.7% to 6.4% 

prediabetes.  

(Should be 

laboratory-based, 

DCCT aligned, 

NGSP certified 

methodology). 

 

High Strong 
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in 

adolescent

s?  

-What is 

the cut off 

value for 

normal 

HbA1c in 

adolescent

s? 

  ISPAD 2022 Criteria for 

diagnosis of type 

2 diabetes: 

a) Symptoms 

of diabetes 

(polyuria, 

polydipsia

, nocturia, 

and 

unexplain

ed weight 

loss) and a 

random 

plasma 

glucose 

≥200 

mg/dL OR 

• Fasting 

blood 

glucose 

≥126 

mg/dL 

OR 

• 2-hour 

blood 

glucose 

concentra

tion 

during an 

oral 

glucose 

tolerance 

test 

(OGTT) 

≥200 

mg/dL 

OR 

• Hemoglob

in A1c 

High Strong 
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(HbA1c) 

≥6.5%  

(Should be 

laboratory-based, 

DCCT aligned, 

NGSP certified 

methodology). 

Point-of-care 

measurement of 

HbA1c is not 

acceptable for 

diagnosis. 

 

  ISPAD 2022 In the absence of 

symptoms, 

testing should be 

confirmed with a 

repeat test on a 

different day. 

 

Measurement of 

insulin or C-

peptide is NOT 

recommended as 

part of routine 

evaluation 

Interm

ediate 

 

 

Strong 

A

4 

When to 

repeat 

screening 

for 

prediabet

es or type 

2 diabetes 

in 

adolescen

ts if 

initial 

tests are 

normal in 

those at 

risk? 

ISPAD 2022 If tests are 

normal: 

 

repeat testing at 

a minimum of 3-

year intervals, 

or more 

frequently if BMI 

is increasing, the 

cardiometabolic 

risk profile is 

deteriorating, 

there is a strong 

family history of 

T2D, or evidence 

of pre-diabetes 

Low Condition

al 

A

5 

When to 

consider 

referral 

to 

pediatric 

endocrino

ISPAD 2022 Referral to 

pediatric 

diabetologist/end

ocrinologist is 

recommended in 

children and 

High  Strong 
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logist and 

diabetolo

gist in 

adolescen

ts with 

suspected 

prediabet

es or type 

2 diabetes 

in the 

primary 

health 

care 

setting or 

general 

pediatric 

departme

nt? 

adolescents 

suspected to have 

prediabetes or 

type 2 diabetes 

according to the 

American 

Diabetes 

Association 

(ADA) criteria. 

A

6 

When 

and how 

to screen 

for 

comorbid

ities of 

prediabet

es and 

type 2 

diabetes 

in 

adolescen

ts at risk 

in the 

primary 

health 

care 

setting or 

general 

pediatric 

departme

nt or 

outpatien

t clinic?  

Sub-

questions

: 

a.When 

to 

consider 

elevated 

ISPAD 2022 Hypertension:  

Blood pressure 

should be 

monitored at 

every visit 

according to 

standardized 

techniques 

specific for 

children. 

Elevated BP 

should be 

confirmed on 2 

additional 

separate days. 

 

High Strong 
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blood 

pressure?  

b.What 

are the 

normal 

values for 

lipids?  

c.What 

are the 

normal 

values for 

liver 

enzymes? 

d.How to 

diagnose 

PCOS? 

  ISPAD 2022 Hypertension is 

defined as an 

average systolic 

or diastolic BP > 

95th percentile 

for age, sex, and 

height, with high 

normal BP being 

90th to <95th 

percentile. 

Initial treatment 

of elevated blood 

pressure should 

consist of weight 

loss, limitation of 

dietary salt, and 

increased 

physical activity. 

Very 

Low 

Condition

al 

  ISPAD 2022 Dyslipidemia:  

Initial screening 

for dyslipidemia 

does not require 

fasting 

Goal levels for 

lipids are:  

1. LDL-

Cholesterol < 100 

mg/dL  

2. HDL- 

Cholesterol > 35 

mg/dL  

Interm

ediate 

 

Strong 
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3. Triglycerides < 

150 mg/dL 

  ISPAD  2024 Metabolic 

Dysfunction-

Associated 

Steatotic Liver 

Disease (MASLD 

Evaluation for 

MAFLD and 

non-alcoholic 

Steatohepatitis 

(NASH) by 

measuring ALT 

and AST should 

be done at 

diagnosis of type 

2 diabetes and 

annually 

thereafter 

High Strong 

  ISPAD 2022 Interpretation of 

ALT should be 

based upon sex-

specific upper 

limits of normal 

in children (22 

U/L for girls and 

26 U/L for boys) 

and not 

individual 

laboratory upper 

limits of normal. 

 

High Strong 

  ISPAD  2024  

If liver enzymes 

remain >3 times 

the upper limit of 

normal after 6 

months refer to a 

pediatric 

gastroenterologis

t for consultation 

to exclude other 

causes of elevated 

liver enzymes, 

imaging and/or 

liver biopsy  

 

 

Interm

ediate  

Strong 
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  ISPAD 2022 Polycystic ovary 

syndrome  

Female patients 

should be asked 

about menstrual 

irregularities, 

and symptoms of 

hyperandrogenis

m. 

Patients with 

menstrual 

irregularities 

should be tested 

for 

hyperandrogenis

m 

Very 

low 

Condition

al 

  ISPAD 2024 

 

Diagnosis of 

PCOS in 

adolescents 

should be based 

on a complete 

picture that 

includes clinical 

signs and 

symptoms of 

androgen excess, 

increased 

androgen levels, 

and exclusion of 

other causes of 

hyperandrogene

mia in the setting 

of 

oligomenorrhea 

(See appendix). 

 

If suspected refer 

to 

endocrinologist. 

 

Interm

ediate 

 

Strong 

A 

7 

1) How 

to 

preve

nt 

progr

ession 

of 

predia

ISPAD 2022 Only lifestyle 

change, with 

decreased caloric 

intake and 

increased 

physical activity 

has been shown 

to be effective for 

High Strong 
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betes 

to 

type 2 

diabet

es in 

adoles

cents 

in 

prima

ry 

health 

care 

settin

g or 

gener

al 

pediat

ric 

depar

tment

?  

Sub-

questions

: 

a.What 

are the 

lifestyle 

and 

exercise 

measures 

in the 

primary 

health 

care 

setting or 

general 

pediatric 

departme

nt that 

can help 

prevent 

prediabet

es 

developm

ent and 

its 

progressi

on to type 

2 diabetes 

adolescents with 

pre-diabetes. 
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in 

adolescen

t?   

b.What 

are the 

dietary 

counselin

g 

measures 

in the 

primary 

health 

care 

setting or 

general 

pediatric 

departme

nt that 

help to 

prevent 

prediabet

es 

developm

ent and 

its 

progressi

on to type 

2 diabetes 

in 

adolescen

t?   

What are 

the 

pharmac

ologic 

interventi

ons in the 

primary 

health 

care 

setting or 

general 

pediatric 

departme

nt that 

can help 

prevent 

prediabet

es 
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developm

ent and 

its 

progressi

on to type 

2 diabetes 

in 

children 

and 

adolescen

t? 

  ISPAD 2022 Diet modification 

should focus on: 

• Eliminatin

g sugar-

sweetened 

soft drinks 

and juices. 

• Reducing 

the intake 

of foods 

made 

from 

refined, 

simple 

sugars 

and high 

fructose 

corn 

syrup. 

• Limiting 

use of 

high-fat 

and/or 

high 

calorie 

dense 

foods. 

 

Interm

ediate 

 

 

Strong 

   Reducing the use 

of processed, 

prepackaged, 

and convenience 

foods. 

• Portion control. 

• Reducing meals 

eaten away from 

home. 

Very 

Low  

Condition

al 
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• Increasing 

vegetable intake 

and limited use of 

fruit as a 

substitute for 

high-calorie and 

low nutrient 

foods. 

• Changing staple 

foods from 

enriched white 

rice and white 

flour to brown 

rice and whole 

grain items with 

lower glycemic 

index to promote 

gradual and 

sustainable 

absorption with 

meals. 

  Esposito K, et al. A 

Journey into a 

Mediterranean diet and 

type 2 diabetes: a 

systematic review with 

meta-analyses. BMJ Open 

2015;5:e008222. 

doi:10.1136/bmjopen-

2015-008222 

The 

Mediterranean 

diet which 

provides a 

carbohydrate 

content < 50% of 

daily energy and 

includes 

abundant use of 

poly- and mono-

unsaturated fat 

(about 20%), 

mainly olive oil, 

was found to 

reverse 

dysglycemia. 

Good 

Practis

e 

Statem

ent 

 

  ISPAD 2022 The use of 

metformin 

and/or insulin in 

youth with 

prediabetes is not 

currently 

recommended. 

High  Strong 
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Evidence to recommendations: Considerations 
 

The GDG/ GAG was guided by the results of the AGREE II appraisals of the eligible CPGs 

and thoroughly reviewed the recommendations of the original source WHO CPGs in 

consideration of local contextual factors related to the national Egyptian health system like 

burden of the disease, equity, acceptability, feasibility, and other relevant factors. The GDG 

decided through an informal consensus process to adopt most recommendations however, there 



Page 40 of 67  
 

was a need to change the strength of 2 recommendations (B2 and B3) as they lack feasibility. 
Also, GDG/ GAG develops group of good practice statements to improve acceptability and 
feasibility.  
 

Implementation Tools and Considerations 
 

To improve healthcare provision, quality, safety, and patient outcome, evidence-based 

recommendations must not only be developed, but also disseminated and implemented at 

national and local levels and integrated into clinical practice. 

Dissemination involves educating related healthcare providers to improve their awareness, 

knowledge and understanding of the guideline’s recommendations. It is one part of 

implementation, which involved translation of evidence-based guidelines into real life practice 

with improvement of health outcomes for the patients. 

Implementation requires an evidence-based strategy involving professional groups and 

stakeholders and should consider the local cultural and socioeconomic conditions. Cost-

effectiveness of implementation programs should be assessed. 

Specific steps need to be followed before clinical practice recommendations can be integrated 

into local clinical practice, particularly in low resource settings. 

Steps of implementing Type 2 Diabetes prevention strategies into the Egyptian health 

system: 

1. Develop a multidisciplinary working group. 

2. Assess the status of nutritional care delivery, care gaps and current needs. 

3. Select the material to be implemented, agree on the main goals, identify the key 

recommendations for diagnosis, treatment and prevention and adapt them to the local 

context or environment. 

4. Identify barriers to, and facilitators of implementation. 

5. Select an implementation framework and its component strategies. 

6. Develop a step-by-step implementation plan: 

• Select the target populations and evaluate the outcome. 

• Identify the local resources to support the implementation. 

• Set timelines. 

• Distribute the tasks to the members. 

• Evaluate the outcomes. 

7. Continuously review the progress and results to determine if the strategy requires 

modification. 

Guideline implementation strategies will focus on the following: - 

1. For Practitioners 

• Educational meetings: conferences, lectures, workshops, grand rounds, 

seminars, and symposia. 

• Educational materials: printed or electronic information (software). 

• Web-based education: computer-based educational activities. 

• A trained person meets with providers in their practice setting to provide 

information with the intention of changing the provider’s practice. The 

information may include feedback on the performance of the provider(s). 

• Reminders: the provision of information verbally, on papers or on a computer 

screen to prompt a health professional to recall information or to perform or 

avoid a particular action related to patient care. 
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• Optimize professional-patient interactions, through mass media campaigns, 

reminders, and education materials. 

• Practice tools: tools designed to facilitate behavioral/practice changes, e.g., 

flow charts. 

2. For Patients and care givers 

• Patient education materials (Arabic booklet): Printed/electronic information 

aimed at the patient/consumer, family, caregivers, etc. 

• Reminders: the provision of information verbally, on papers or electronically 

to remind a patient/consumer to perform a particular health-related behaviors. 

• Mass media campaigns. 

3. For Nurses 

• Educational meetings: lectures, workshops or traineeships, seminars, and 

symposia. 

• Educational materials: printed. 

• A trained person meets with nurses in their practice setting to provide 

information with the intention of changing the provider’s practice. 

• Reminders: the provision of information verbally, on paper or on a computer 

screen to prompt them to recall information or to perform or avoid a particular 

action related to patient care. 

• Practice tools: tools designed to facilitate behavioral/practice changes. 

4. For Stakeholders 

Plans have been made to contact with all the health sectors in Egypt including all 

sectors of the Ministry of Health and Population, National Nutrition Institute, 

University Hospitals, Ministry of Interior, Ministry of Defense, Non-Governmental 

Organizations, Private sector, and all Health Care Facilities. 

• Information and communication technology: Electronic decision support, 

order sets, care maps, electronic health records, office-based personal digital 

assistants, etc. 

• Any summary of clinical provision of health care over a specified period may 

include recommendations for clinical action. The information is obtained from 

medical records, databases, or observations by patients. Summary may be 

targeted at the individual practitioner or the organization. 

• Administrative policies and procedures. 

• Formularies: Drug safety programs, electronic medication administration 

records. 

5. Other activities to assist the implementation of the adapted guideline’s 

recommendations include: 

• International initiative: Dissemination of the presented adapted CPG 

internationally via sending the final adapted CPG to the Guidelines International 

Network (GIN) Adaptation Working Group and contacting the CPG developers. 

• Gantt chart has been designed to manage the dissemination and implementation 

stages for the adapted CPG over an accurate time frame (Appendix). 
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Guideline Implementation Tools  

 

Educational materials based on this Adapted CPG for treatment of CAP in children have been 

made available in several forms including: 

1. Manual for physician for Blood pressure and Body mass index screening. 

2. Algorithm for Type 2 diabetes screening. 
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Lifestyle recommendations for youth with T2D 
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Recommendations for screening of associated comorbidities/complications 
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Limitations and suggestions for further research needs 
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Future research recommendations for the screening of Type 2 Diabetes in children in the 

Egyptian context could include: 

• The accuracy of the HBA1c, OGTT, Fasting blood glucose in large scale screening. 

 

These recommendations aim to address specific challenges and characteristics of the 

Egyptian context, potentially leading to more effective prevention strategies for Type 2 

Diabetes in children. 

Challenges 

• Low specificity and sensitivity of HbA1c 

• Cost of the laboratory procedures 

• Lack of patient’s compliance to follow up 

 

Strengthen the evidence base of the next update of this guideline by generating GRADE 

summary of finding tables, evidence profiles, and EtD frameworks.  

 

Monitoring and evaluating the impact of the guideline. 

 

The following are three performance measures or indicators for implementing this adapted 

CPG for Type 2 Diabetes. in children: 

 

1. Adherence to screening program of T2D: 

• Numerator: Number of children diagnosed with prediabetes and T2D  

• Denominator: Total number of children diagnosed with T2D 

• Data Source: Hospital or clinic patient records. 

 

These key performance indicators are designed to measure the effectiveness and adherence to 

the guidelines, the efficiency of the treatment in terms of resource utilization (hospital stay), 

and the success of the treatment in preventing further complications (readmissions).  

 

Updating of the guideline 
 

The EPG Type 2 Diabetes GAG has decided to conduct the next review of this adapted CPG 

for updates after five years. This should be carried out in 2029 after checking for updates in 

the source CPGs, consultation of expert opinion on the changes needed for updating 

according to the newest evidence and recommendations published in this area and the clinical 

audit and feedback from implementation efforts in the aforementioned local healthcare 

settings except if any breakthrough evidence- based recommendations are published before 

that date. The process will be guided by the Checklist for the Reporting of Updated 

Guidelines (CheckUp) Tool that is freely provided by the AGREE Enterprise and by the 

Reporting Items for Practice Guidelines in Healthcare (RIGHT) extension for adapted 

guidelines RIGHT-Ad@pt Checklist. 
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Annex Table 2. Results of the AGREE II assessment of the three source guidelines for ISPAD 

2022 

AGREE II/ CPGs ISPAD 2022 

Domain 1 (Scope) % 89 

Domain 2 (Stakeholder)  % 75 

Domain 3 (Rigour) % 59 

Domain 4 (Clarity) % 97 

Domain 5 (Applicability) % 94 

Domain 6 (Independence)  % 73 

Overall assessment . % 

Recommend for use 

(Overall assessment .) 

YES  

Annex Table 3. Annex Nurses and Parents Educational Guide in Arabic 
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Appendix Table 4. The RIGHT-Ad@pt checklist 
 

7 sections, 27 topics, and 34 items Assessment Page(s)* Note(s) 

BASIC INFORMATION 

Title/subtitle 
1 Identify the report as an adaptation of practice guideline(s), that is include "guideline adaptation", 

"adapting", "adapted guideline/recommendation(s)", or similar terminology in the title/subtitle. 

☒ Yes 

☐ No 

☐ Unclear 

  

2 Describe the topic/focus/scope of the adapted guideline. ☒ Yes 

☐ No 

☐ Unclear 

  

Cover/first page 
3 Report the respective dates of publication and the literature search of the adapted guideline. ☒ Yes 

☐ No 

☐ Unclear 

  

4 Describe the developer and country/region of the adapted guideline. ☒ Yes 

☐ No 

☐ Unclear 

  

Executive summary/abstract 
5 Provide a summary of the recommendations contained in the adapted guideline. ☒ Yes 

☐ No 

☐ Unclear 

  

Abbreviations and acronyms 
6 Define key terms and provide a list of abbreviations and acronyms (if applicable). ☒ Yes 

☐ No 

☐ Unclear 

  

Contact information of the guideline adaptation group 
7 Report the contact information of the developer of the adapted guideline. ☒ Yes 

☐ No 

☐ Unclear 

  

SCOPE 

Source guideline(s) 
8 Report the name and year of publication of the source guideline(s), provide the citation(s), and whether 

source authors were contacted. 

☒ Yes 

☐ No 

☐ Unclear 

  

Brief description of the health problem(s) 
9 Provide the basic epidemiological information about the problem (including the associated burden), 

health systems relevant issues, and note any relevant differences compared to the source guideline(s). 

 

☒ Yes 

☐ No 

☐ Unclear 

  

Aim(s) and specific objectives 
10 Describe the aim(s) of the adapted guideline and specific objectives, and note any relevant differences 

compared to the source guideline(s). 

☒ Yes 

☐ No 

☐ Unclear 

  

Target population(s) 
11 Describe the target population(s) and subgroup(s) (if applicable) to which the recommendation(s) is 

addressed in the adapted guideline, and note any relevant differences compared to the source 

guideline(s). 

☒ Yes 

☐ No 

☐ Unclear 

  

End-users and settings 
12 Describe the intended target users of the adapted guideline, and note any relevant differences 

compared to the source guideline(s). 

☒ Yes 

☐ No 

☐ Unclear 

  

13 Describe the setting(s) for which the adapted guideline is intended, and note any relevant differences 

compared to the source guideline(s). 

☒ Yes 

☐ No 

☐ Unclear 

  



WHO guideline reporting tool - V1.5, December 2021 

 
65 

 
 

 

Appendix Table 4. The RIGHT-Ad@pt checklist 
 

7 sections, 27 topics, and 34 items Assessment Page(s)* Note(s) 

RIGOR OF DEVELOPMENT 

Guideline adaptation group 
14 List all contributors to the guideline adaptation process and describe their selection process and 

responsibilities. 

☒ Yes 

☐ No 

☐ Unclear 

  

Adaptation framework/methodology 
15 Report which framework or methodology was used in the guideline adaptation process. ☒ Yes 

☐ No 

☐ Unclear  

  

Source guideline(s) 
16 Describe how the specific source guideline(s) was(were) selected. ☒ Yes 

☐ No 

☐ Unclear 

  

Key questions 
17 State the key questions of the adapted guideline using a structured format, such as PICO (population, 

intervention, comparator, and outcome), or another format as appropriate. 

☒ Yes 

☐ No 

☐ Unclear 

  

18 Describe how the key questions were developed/modified, and/or prioritized. ☐ Yes 

☒ No 

☐ Unclear 

  

Source recommendation(s) 
19 Describe how the recommendation(s) from the source guideline(s) was(were) assessed with respect to 

the evidence considered for the different criteria, the judgements and considerations made by the 

original panel. 

☐ Yes 

☒ No 

☐ Unclear 

  

Evidence synthesis 
20 Indicate whether the adapted recommendation(s) is/are based on existing evidence from the source 

guideline(s), and/or additional evidence. 

☐ Yes 

☒ No 

☐ Unclear 

  

21 If new research evidence was used, describe how it was identified and assessed. ☐ Yes 

☒ No 

☐ Unclear 

NA  

Assessment of the certainty of the body of evidence and strength of recommendation 
22 Describe the approach used to assess the certainty/quality of the body/ies of evidence and the strength 

of recommendations in the adapted guideline and note any differences (if applicable) compared to the 

source guideline(s). 

☐ Yes 

☒ No 

☐ Unclear 

NA  

Decision-making processes 
23 Describe the processes used by the guideline adaptation group to make decisions, particularly the 

formulation of recommendations. 

 

☒ Yes 

☐ No 

☐ Unclear 

  

RECOMMENDATIONS 

Recommendations 
24 Report recommendations and indicate whether they were adapted, adopted, or de novo. ☒ Yes 

☐ No 

☐ Unclear 

  

25 Indicate the direction and strength of the recommendations and the certainty/quality of the supporting 

evidence and note any differences compared to the source recommendations(s) (if applicable). 

☒ Yes 

☐ No 

☐ Unclear 

  

26 Present separate recommendations for important subgroups if the evidence suggests important 

differences in factors influencing recommendations and note any differences compared to the source 

recommendations(s) (If applicable). 

☒ Yes 

☐ No 

☐ Unclear 

  

Rationale/explanation for recommendations 
27 Describe the criteria/factors that were considered to formulate the recommendations or note any 

relevant differences compared to the source guideline(s) (if applicable). 

☒ Yes 

☐ No 
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Appendix Table 4. The RIGHT-Ad@pt checklist 
 

7 sections, 27 topics, and 34 items Assessment Page(s)* Note(s) 

☐ Unclear 

EXTERNAL REVIEW AND QUALITY ASSURANCE 

External review 
28 Indicate whether the adapted guideline underwent an independent external review. If yes, describe the 

process. 

☒ Yes 

☐ No 

☐ Unclear 

  

Organizational approval 
29 Indicate whether the adapted guideline obtained organizational approval. If yes, describe the process. ☒ Yes 

☐ No 

☐ Unclear 

SNS  & 

NEBMC 

 

FUNDING, DECLARATION, AND MANAGEMENT OF INTEREST 

Funding source(s) and funder role(s) 
30 Report all sources of funding for the adapted guideline and source guideline(s), and the role of the 

funders. 

☒ Yes 

☐ No 

☐ Unclear 

  

Declaration and management of interests 
31 Report all conflicts of interest of the adapted and the source guideline(s) panels, and how they were 

evaluated and managed. 

☒ Yes 

☐ No 

☐ Unclear 

  

OTHER INFORMATION 

Implementation 
32 Describe the potential barriers and strategies for implementing the recommendations (if applicable). ☒ Yes 

☐ No 

☐ Unclear 

  

Update 
33 Briefly describe the strategy for updating the adapted guideline (if applicable). ☒ Yes 

☐ No 

☐ Unclear 

  

Limitations and suggestions for further research 
34 Describe the challenges of the adaptation process, the limitations of the evidence, and provide 

suggestions for future research. 

☐ Yes 

☒ No 

☐ Unclear 

--  
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