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Abstract

:

Background: Thrombocytopenia is a prevalent presentation in childhood with a broad spectrum of etiologies, associated findings, and clinical outcomes. Establishing the cause of thrombocytopenia and its proper management have obvious clinical repercussions but may be challenging. This article provides an adaptation of the high-quality Clinical Practice Guidelines (CPGs) of pediatric thrombocytopenia management to suit Egypt’s health care context. Methods: The Adapted ADAPTE methodology was used to identify the high-quality CPGs published between 2010 and 2020. An expert panel screened, assessed and reviewed the CPGs and formulated the adapted consensus recommendations based on the best available evidence. Discussion: The final CPG document provides consensus recommendations and implementation tools on the management of isolated thrombocytopenia in children and adolescents in Egypt. There is a scarcity of evidence to support recommendations for various management protocols. In general, complete clinical assessment, full blood count, and expert analysis of the peripheral blood smear are indicated at initial diagnosis to confirm a bleeding disorder, exclude secondary causes of thrombocytopenia and choose the type of work up required. The International Society of Hemostasis and thrombosis–Bleeding assessment tool (ISTH-SCC BAT) could be used for initial screening of bleeding manifestations. The diagnosis of immune thrombocytopenic purpura (ITP) is based principally on the exclusion of other causes of isolated thrombocytopenia. Future research should report the outcome of this adapted guideline and include cost-analysis evaluations.
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1. Introduction


	
Adapted from Source Guidelines:






	
American Society of Hematology 2019 guidelines for immune thrombocytopenia [1].



	
The European guideline on management of major bleeding and coagulopathy following trauma: fifth edition [2].



	
Management of severe perioperative bleeding: guidelines from the European Society of Anesthesiology [3].



	
Fetal and neonatal alloimmune thrombocytopenia: recommendations for evidence-based practice, an international approach, 2019 [4].



	
Guidelines on transfusion for fetuses, neonates and older children [5].



	
Guidelines for the Laboratory Investigations of heritable disorders of platelet function [6].



	
Updated international consensus report on the investigation and management of primary immune thrombocytopenia [7].






Thrombocytopenia, defined as a platelet count of less than 100 × 109/L, can be acquired or inherited [8,9]. Isolated thrombocytopenia is defined as a low platelet count in the absence of abnormalities of the leukocytic and erythrocytic lineages in the absence of signs or symptoms of systemic illness. The most prevalent etiologies are immune thrombocytopenic purpura (ITP), drug-induced ITP, and inherited thrombocytopenias [10,11].



Neonatal thrombocytopenia is a prevalent morbidity, involving as many as 22–35% of all admissions in neonatal intensive care units [12,13], particularly in very low birth weight, preterm neonates in which a prevalence of thrombocytopenia, 70–80%, has been reported [14,15]. In preterm neonates, early-onset thrombocytopenia (<72 h) is usually secondary to antenatal causes; and often resolves without complications or need for treatment. By contrast, late-onset thrombocytopenia in preterm neonates (>72 h) is nearly always due to post-natal acquired bacterial infection and/or necrotizing enterocolitis, which rapidly leads to severe thrombocytopenia (platelet count < 50 × 109/L). Hypogammaglobulinemia (by facilitating infections) and liver disease are also causes of late-onset thrombocytopenia. Thrombocytopenia is much less common in term neonates and the most important cause is neonatal allo-immune thrombocytopenia (NAIT) [16]. It should be suspected particularly if the day 1 count is 50,000/μL. A variety of new preventive and therapeutic approaches are evolving for fetal and neonatal allo-immune thrombocytopenia (FNAIT) [17].



Establishing the cause of thrombocytopenia in children is sometimes challenging. An individual with newly diagnosed thrombocytopenia is more likely to have an acquired disorder rather than an inherited genetic mutation but this may be difficult to ascertain if no previous blood counts exist. The diverse pathophysiologic causes of acquired thrombocytopenia include increased platelet consumption, autoimmune diseases, splenomegaly with increased intrasplenic platelet pooling, and bone marrow suppression [18].



Two important clinical characteristics of inherited thrombocytopenias are the younger age of presentation and the often stable chronicity/duration of symptoms. Moreover, the presence of a positive family history and symptoms or signs of different conditions, e.g., TAR (absent radii) and WAS (male, eczema, infections), might be a clue. In the event of severe thrombocytopenia, the condition is usually recognized during the perinatal period. Milder disorders are noted sporadically at times of hemostatic stress (e.g., onset of menses) [19]. Immune thrombocytopenia (ITP) is relatively common in childhood, with an annual incidence of 1.9–6.4 per 100,000 children [20]. Khalifa et al. reported a 30% rate of chronic ITP in a large Egyptian study, similar to international reports [21]. There was no gender preference in most newly diagnosed ITP studies; however, chronic ITP was more frequent in females in Egypt [22]. A retrospective report from Lebanon indicated a much lower chronicity rate of 10% [23], while in the TIKI trial from the Netherlands, it ranged from 10% to 12% [24]. Diagnosis of primary ITP is made when isolated thrombocytopenia occurs in the absence of identifiable and specific precipitants [25]. Differential diagnosis includes infectious, immunologic causes, hematologic, endocrine, and neoplastic causes [26,27,28,29,30].



ITP has been described following several viral infections, including hepatitis B, hepatitis C, cytomegalovirus, varicella zoster virus, human immunodeficiency virus, zika virus and COVID-19 virus [31]. Several cases of ITP secondary to COVID-19 have been reported [32,33,34]. Suggested pathomechanisms include the cross-reactivity of the virus-induced antibodies with normal platelets leading to platelet destruction [31].



Several hundred therapeutic agents have been implicated in drug-induced thrombocytopenia. Suggested pathomechanisms include bone marrow toxicity or immune-mediated platelet destruction [35].



Clinical Practice Guidelines (CPGs) have generally recommended a minimum evaluative process to look for secondary causes of thrombocytopenia before the diagnosis of ITP [7]. Medical history should include the type and severity of bleeding, systemic symptoms, history of respiratory infections, recent live viral vaccine, medications, presence of bone pain, and family history of bleeding disorders as well as family history of thrombosis (in case of treatment). Clinical examination should include observation for any dysmorphic features, especially skeletal anomalies, and the presence or absence of hepatosplenomegaly and/or lymphadenopathy [36]. Platelet size could be a clue since ITP often has relatively large platelets, but not as large as the clear majority of inherited thrombocytopenias. Moderate (instead of severe) thrombocytopenia at initial presentation, non-response to first-line treatments, failure to reach resolution of the ITP, and development of new symptoms or laboratory abnormalities would raise suspicion of other causes [37]. There is no single hematologic or biochemical test that is conclusive of a given cause of thrombocytopenia [38]. Reaching the proper diagnosis of thrombocytopenia requires thoughtful and profound clinical and laboratory assessments. In all, even in typical cases, periodic complete blood count (CBC) and review of the blood smear are recommended to exclude the evolution of serious bone marrow or other hematologic disorders until the diagnosis is clear or recovery has occurred [7].



In children, the symptoms of ITP are considered to have a greater impact on the treatment decision than the platelet count. The expectant watch-and-wait for policy is the most common policy in most children with ITP, provided there are caring families with close monitoring [7]. Studies suggest a risk from 0% to 4% of children with newly diagnosed ITP to have severe bleeding requiring intervention [35], with incidence of intracranial hemorrhage from 0% to 1% [39]. Multiple factors should be taken into consideration when deciding to treat or not including bleeding symptoms, especially hematuria, platelets count, existence of headache, recent trauma, medication use, and psychosocial and lifestyle factors [7]. The goal of therapy is to reach a safe platelet count in the absence of bleeding, not a normal platelet count [10].



Despite the presence of numerous publications on the diagnosis and treatment of isolated thrombocytopenia, only a few updated eligible high-quality CPGs provide evidence-based recommendations on clinical issues assessed by expert working groups in the management of isolated thrombocytopenia in children. Unfortunately, these high-quality evidence-based CPGs cannot be applied to the clinical practice in Egypt directly, considering differences in the health system, culture, social background, resources, availability and expenses of treatments, ethnicity, and preference of patients, parents, or guardians. Therefore, currently, available international CPGs warrant appropriate adaptation to facilitate the management of isolated thrombocytopenia in children in Egypt, integrating evidence from Egypt, considering opinions of clinical experts, and following a CPG formal adaptation framework: The Adapted ADAPTE [24,40,41].



Hence, this adapted CPG was prepared, aiming to provide a differential diagnosis and approach to the etiology of bleeding (with focus on thrombocytopenia) in neonates, infants, children, and adolescents in Egypt. The most important goal was to identify neonates, infants, children, and adolescents at high risk of bleeding, providing them with timely cost effective proper management and preventing further bleeding episodes.




2. Materials and Methods


This CPG adaptation project was part of the fourth wave of the EPG national CPG projects [42,43]. The Egyptian Pediatric Clinical Practice Guidelines Committee (EPG) Hematology Group, that included 17 members with recognized clinical and research expertise in pediatric hematology representing 9 tertiary research centers from different Egyptian governorates (Ain Shams University, Alexandria University, Armed Forces College of Medicine, Beni-Suef University, Cairo University, Mansoura University, Minia University, National Research Center and Zagazig University) selected this topic as one of the high-priority health topics in Pediatric Hematology in Egypt.



The Adapted ADAPTE CPG formal adaptation method was used for the adaptation process, which included three phases (setup, adaptation, and finalization), nine modules, and 24 steps with modifications in the steps and tools to suit the local general health care setting in Egypt (Figure 1) [24].



A literature search of the relevant CPG and bibliographic electronic database PubMed was performed in July 2022 for relevant source original CPG retrieval. The following search terms were used: “childhood thrombocytopenia”, “pediatric thrombocytopenia”, “immune thrombocytopenic purpura”, “idiopathic thrombocytopenic purpura”, “autoimmune thrombocytopenic purpura” and “isolated thrombocytopenia”, “neonatal thrombocytopenia” and “inherited thrombocytopenia”. Corresponding MeSH terms were used to search for titles and abstracts. Inclusion and exclusion criteria were identified. The search was restricted to articles published from July 2010 to July 2022 to capture evidence-based consensus CPGs in that 10-year period. The following filters were applied: humans, English, evidence-based guidelines, and practice guidelines. Research articles and reviews of the literature were not included. The search results revealed 12 eligible source CPGs that were assessed for methodological quality by six independent reviewers using the Appraisal of Guidelines for Research and Evaluation (AGREE) II Instrument [44,45,46,47].



This was followed by registration of the adapted guideline on the PREPARE (Practice Guideline Registry for transparency) Platform with registration number (PREPARE-2022CN791) [48,49]. Three experts in CPG methodology participated in the Guideline Adaptation Group (GAG).



Seven CPGs met an AGREE II Overall Assessment score of more than 70%, with a score of more than 70% in domain 2 alone, and hence were included as source CPGs for the adaptation [1,2,3,4,5,6,7], while 5 CPGs did not meet the score and were not included (Table 1) [50,51,52,53,54]. Official approvals for adaption from the selected CPG authors were obtained.



Identification and phrasing of the health questions that needed to be tackled were performed using the PIPOH model (Table 2). This was followed by formulation of the adapted recommendations according to the identified health questions. Twenty eight health questions were prioritized (twelve for diagnosis, ten for treatment and six for prevention), for which appropriate recommendations from the adapted CPGs were sought. Evidence levels and grades of recommendation adopted by the EPG were used to classify the quality of evidence and strength of recommendations (Table 3 and Table 4) [7]. Twelve implementation tools supporting the recommendations were adopted and added to the CPG book. The external review process included consultation of 3 national and 1 international clinical reviewers, and 1 international guideline methodology reviewer. Their feedback was incorporated in the finalized adapted CPG with the set of implementation strategies and 12 implementation tools including the bleeding assessment score, an etiology table, a laboratory thresholds table, two clinical algorithms, two bleeding assessment tools, a differential diagnosis tool, a diagnostic tool, a medication table, a platelet transfusion threshold guide, and health education guidance for patients and families in Arabic. Given the rate of development of new treatments for idiopathic thrombocytopenia, the EPG hematology group will review the need for updates every 5 years and will be guided by the Checklist for the Reporting of Updated Guidelines (CheckUp) Tool [55].



The components of the adapted CPG were further reported using the Reporting Items for Practice Guidelines in Healthcare (RIGHT) extension statement for the reporting of adapted CPGs (RIGHT-Ad@pt Checklist) [56,57] (Supplementary Materials). Adaptation approval was taken from the adapted guidelines authors.




3. Results


Recommendations:




	1.

	
Diagnosis of thrombocytopenia




	1.1.

	
What is a validated bleeding score used for neonates?















The NeoBAT is a modified WHO bleeding assessment tool to record neonatal bleeding episodes to standardize the clinical recording of bleeding in premature and term neonates in an intensive care setting [58] (C).



	  1.2.

	
What is the initial evaluation for neonates presenting with bleeding and thrombocytopenia?







An evaluation of patients with abnormal bleeding requires objective clinical assessment of bleeding history, any family history, history of maternal drug intake, history of perinatal sepsis and physical examination for any physical anomalies or organomegaly, and any associated morbidity (C).



Laboratory investigations of platelet number are recommended in any patient where bleeding symptoms are not fully explained by standard clinical laboratory investigations (C).



	  1.3.

	
What is the initial evaluation for fetal/neonatal alloimmune thrombocytopenia (FNAIT)?







A cranial ultrasound should be performed to screen for intracranial hemorrhage (ICH) in all neonates suspected of fetal/neonatal alloimmune thrombocytopenia (FNAIT) within 24 h of delivery (1B).



FNAIT testing should include (1B):



HPA genotyping from the mother and the father.



Alloantibody testing of maternal serum.



A crossmatch with paternal platelets.



A neonate with FNAIT should have platelet counts monitored until the platelets are normal in the absence of treatment (1C).



	  1.4.

	
What are the antenatal diagnostic tests for possible FNAIT?







Fetal HPA typing, preferably using non-invasive methods, if adequate quality is assured, should be performed during pregnancy when the father is unknown, unavailable for testing or heterozygous for the implicated antigen. Only HPA-1ab can currently be typed using cell-free fetal DNA.



Balance of harms and benefits: The alternative is amniocentesis, which is associated with a very small risk of fetal demise (1B).



	  1.5.

	
What are the points in history and examination suggestive of inherited thrombocytopenia in children?







Thrombocytopenia has been present since early life; no normal count is known.



Platelet counts (if any available) have been relatively stable.



A positive family history for a similar disorder.



Characteristic physical features are present.



Failure to respond to first-line ITP treatment.



Cytoplasmic inclusions in the neutrophils of some pathological forms



Platelets are very large (C).



	  1.6.

	
What are the tests required to exclude inherited thrombocytopenia?







Mean platelet volume may be used to differentiate ITP from inherited thrombocytopenia; increased mean platelet volume can be suspected on smear if there are large platelets (2B). This may be subjective unless the platelets are very large, strongly suggesting an inherited thrombocytopenia.



Platelet function testing is not correlated with clinical bleeding unless it secures a specific diagnosis, e.g., Glanzmann, Bernard–Soulier (C).



Flow cytometry should be used in the investigation or confirmation of Bernard–Soulier syndrome by a moderate to marked reduction in CD42a (GpIX) and CD42b (Gp1bα) (1C).



Flowcytometry may also be used to investigate abnormalities in the collagen (GpVI and GpIa/IIa), thrombin receptors (PAR-1) and Glanzmann thrombasthenia (GpIb, GpIIb and GpIIIa) (1B).



VWF multimer analysis or the VWF collagen binding/VWF antigen ratio should be used if VWD type 2B is suspected (C).



	  1.7.

	
What is the initial evaluation for children and adolescents presenting with bleeding and thrombocytopenia?







A complete history, physical examination, family history, full blood count, and expert analysis of the peripheral blood smear should be performed and carefully evaluated at initial diagnosis to confirm a bleeding disorder, exclude secondary causes of thrombocytopenia and choose the type of work up required. (C).



	  1.8.

	
What is a validated general bleeding score used for children?







The International Society of Hemostasis and thrombosis–Bleeding assessment tool (ISTH-SCC BAT) comprises 14 categories for assessing bleeding symptoms could be used for initial screening of bleeding manifestations (1C).



	  1.9.

	
What are the diagnostic criteria for immune thrombocytopenia?







The diagnosis of ITP is based principally on the exclusion of other causes of isolated thrombocytopenia using patient history, physical examination, blood count, and evaluation of the peripheral blood film (to exclude other hematological conditions) (2B).



In isolated thrombocytopenia with no abnormal physical findings and no abnormalities in the blood count or on blood smear, a bone marrow examination is not required in the initial diagnosis, whether or not treatment is recommended (B).



	  1.10.

	
What are the additional diagnostic tests required in children and adolescents with ITP?







Quantitative immunoglobulin (Ig) level testing is indicated to exclude an immune deficiency syndrome even in the absence of past history of infections or before treatment with IVIg; ideally the test should be sent but the results do not need to be available for IVIg to be initiated (C).



Testing for antinuclear antibodies is not necessary in the evaluation of children and adolescents with newly diagnosed ITP but is most appropriate in adolescent females with ITP (1B).



	  1.11.

	
What are the indications of bone marrow examination in patients with ITP?







Newly diagnosed ITP in children:



Bone marrow examination is unnecessary in children and adolescents with the typical features of ITP (1B).



Bone marrow examination is necessary in children who fail to respond to IVIG therapy (1B).



Bone marrow examination is not necessary in patients prior to initiation of treatment of corticosteroids if all criteria for ITP are met (2C).



Bone marrow examination could be appropriate in those relapsing after remission, in patients not responding to initial treatment options, where splenectomy is considered, or if other abnormalities are detected in the blood count (bicytopenia or pancytopenia) or morphologic abnormalities (3C).



A bone marrow examination should ideally include all studies including aspirate, biopsy, flow cytometry, and cytogenetics (C).



	  1.12.

	
What are the subsequent investigations in children and adolescents with persistent or chronic ITP?







A direct antibody test is recommended to exclude coexistent autoimmune hemolytic anemia, especially prior to therapy; a reticulocyte count may also be indicated.



Immunoglobulin levels.



Lupus and other markers of autoimmune diseases that might require specific treatment (e.g., test for antiphospholipids, antibodies, antinuclear antibodies, anticardiolipin antibody, lupus anticoagulant) and thyroid testing.



Chronic infections ideally by PCR (hepatitis A, B, and C, cytomegalovirus, H. Pylori, and/or HIV in at-risk populations or when there is no other explanation)



Genetic screening for inherited thrombocytopenia and bone marrow failure syndromes and complex immunodeficiency diseases (4C).



Recommendation exist against routine testing for H. pylori in children with persistent or chronic ITP unless they are in an at-risk population (1B).



	  1.13.

	
When to suspect cyclic thrombocytopenia?







Cyclic thrombocytopenia should be suspected in children diagnosed with chronic ITP not responsive to therapy with typical pattern of periodic platelets cycling on frequent platelet count monitoring (C).



	2.

	
Treatment of isolated thrombocytopenia




	2.1.

	
What is the initial treatment of bleeding in a neonate with FNAIT?













Platelets should be transfused immediately if life-threatening bleeding is present (1B).



In the presence of life-threatening bleeding such as intracranial or gastrointestinal bleeding, platelets should be transfused to maintain platelet counts initially above 100 × 109/L and then above 50 × 109/L for at least 7 days (1D).



If an ICH is suspected clinically, do not delay platelet transfusion or initiating treatment while awaiting confirmation by imaging studies (1D).



In the absence of life-threatening bleeding in a neonate, such as intracranial or gastrointestinal bleeding, random donor platelets should be transfused to maintain a platelet count above 30 × 109/L (1D).



Infuse the neonate with a count < 30 × 109/L, with a random donor platelet transfusion and IVIG 1 g/kg (1C).



	  2.2.

	
What are the indications of platelet transfusion in a neonate with thrombocytopenia?







For preterm neonates with very severe thrombocytopenia (platelet count below 25 × 109/L), platelet transfusions should be administered in addition to treating the underlying cause of the thrombocytopenia.



If the platelet count < (25 × 109/L), transfuse in neonates with no bleeding.



If the platelet count < (50 × 109/L), transfuse in neonates with bleeding, current coagulopathy, before surgery, or infants with FNAIT if previously affected sibling with ICH.



If the platelet count < (100 × 109/L), transfuse in neonates with major bleeding or requiring major surgery (e.g., neurosurgery) (2C).



	  2.3.

	
What is the management of a neonate of mother with ITP?




	    (1)

	
Management of delivery







Cordocentesis and fetal scalp blood sampling should be avoided (C).



The mode of delivery should be determined by obstetric indications, not by anticipation of the neonatal platelet count (B).



Procedures during labor that may be associated with increased hemorrhagic risk to the fetus should be avoided, specifically the use of fetal scalp electrodes, fetal blood sampling, ventose delivery, and rotational forceps (C).



	    (2)

	
Management after delivery







The umbilical cord platelet count should be obtained at the time of delivery or as soon as possible (C).



FNAIT should be excluded by parental testing if the neonate presents with severe thrombocytopenia (platelet count < 50,000/μL) (C).



Repeat the platelet count as needed depending on platelet levels, trends in the count, and response to treatment (if any). If the cord platelet count is <100 × 109/L, repeat the platelet count daily until stable as it may fall after birth (C).



If the platelet count is <50 × 109/L at birth, perform a cranial ultrasound (C) and consider an MRI.



In the case of ICH, give IVIg, limited steroids, and prn platelet transfusion to a maintain platelet count > 100 × 109/L for 1 week if possible and >50 × 109/L for another week and initial platelet transfusion (C).



If there is symptomatic bleeding or if the platelet count is <30 × 109/L, with or without platelet transfusion, give IVIg (C).



If severe thrombocytopenia continues for >1 week in a breast-fed infant, consider pausing breastfeeding for a few days to see whether the platelet count increases (mother with ITP or FNAIT) (C).



	  2.4.

	
What are the indications of hospitalization in pediatric patients with ITP?







Any severe (grade 4) bleeding requires immediate hospital admission and treatment to increase platelet levels until bleeding has decreased (C).



Any moderate (grade 3) bleeding requires hospital review (C) and requires hospital admission and therapy.



Worsening bleeding or significant comorbidities (C).



Risk of ICH (e.g., head trauma or unexplained headaches); patients at higher risk for ICH include those with a history of moderate or severe bleed in the preceding 28 days, recent administration (within 8 h) of NSAIDs, and another clinically significant coagulopathy (e.g., von Willebrand disease) and any recent history of head trauma (C).



Parents are anxious about bleeding and do not believe that they can control (young child) or restrict (older child) their child’s activity and the platelet count is <20,000 (C).



Parents cannot be relied upon to bring the child back readily if there is an emergency (e.g., they live too far away, they cannot afford to return, there are additional social concerns) (C).



Child has not spontaneously improved and must be overly restricted in activities due to parental over-restraint. This might necessitate treatment (C).



Patients not admitted to the hospital should receive education from the ER and expedited follow-up with a hematologist (within 24 to 72 h of the diagnosis or disease relapse) (C).



	  2.5.

	
What is the initial treatment of pediatric patients with ITP?







	    I.

	
The watch-and-wait policy based on clinical classification







At diagnosis, children and adolescents with ITP and mild or even moderate bleeding on a pediatric bleeding assessment tool (grade 1–3) may be managed expectantly with parental consent, supportive advice and a 24 h contact point, irrespective of the platelet count (B). Grade 3 patients may benefit from admission and treatment.



	    II.

	
Children with newly diagnosed ITP who have non-life-threatening mucosal bleeding and/or diminished HRQoL can start with any of the 1st line therapy:







Prednisone (2–4 mg/kg/day; maximum, 120 mg daily, for 5–7 days) (time to initial response 4–14 days) (C). For patients receiving corticosteroids, the treating physician should ensure the patient is adequately monitored for potential side effects regardless of the duration or type of corticosteroid selected (see implementation tool) and/or to make sure the course of steroids is short.



Intravenous immunoglobulin: For patients where corticosteroids are contraindicated or otherwise not preferred or there is urgency to increase the count, intravenous immunoglobulin (IVIG) can be used (C).



IVIG in a single dose of 0.8 to 1.0 g/kg (time to initial response 1–3 days) (A, Ib).



A second dose of IVIg may be administered if there is a suboptimal initial response and/or ongoing bleeding (C).



	  2.6.

	
What are the indications of platelet transfusion in pediatric patients with thrombocytopenia?







	    I.

	
In non-immune thrombocytopenia (2C).







Platelets < 10 × 109/L transfuse irrespective of signs of hemorrhage.(other factors such as planning for bone marrow transplantation, risk of alloimmunization, proximity to health care need to be put in consideration in decision making)



Platelets < 20 × 109/L transfuse in insertion of a non-tunneled central venous line.



Platelets < 50 × 109/L transfuse in:



Moderate hemorrhage (e.g., gastrointestinal bleeding).



Surgery, unless minor (except at critical sites).



Platelets < 75–100 × 109/L transfuse in:



Major hemorrhage or significant post-operative bleeding.



Surgery at critical sites: central nervous system including eyes.



In immune thrombocytopenia:



Patients with immune thrombocytopenia should only be transfused with platelets for life-threatening and possibly grade 3 bleeding (2B) or impending such bleeding, e.g., after major trauma or if on anticoagulation or antiplatelet agents or pre-op if the surgery is urgent or the patient’s platelets are unresponsive to medical therapy.



	  2.7.

	
What is the treatment of life-threatening bleeding in pediatric patient with thrombocytopenia?







For children with immune thrombocytopenia:



Combination therapy including IV corticosteroids, IVIg, with platelet transfusion.



Dose: IV methylprednisolone: 30 mg/kg per day, IVIg: 0.8–1.0 g/kg/d.



A second dose of IVIg and IV steroids is often required to sustain a platelet response or if one is not seen within 24 h of the initial dose (C).



IV anti-D 75 micrograms/kg (if available)can be given to Rh+, DAT- patients who are not too anemic.



A single dose of vincristine 0.03 mg/kg can be given.



Platelet transfusion (C) (bolus followed by continuous infusion if bleeding persists).



Antifibrinolytics may be given if bleeding continues despite therapy (C).



If there is an ICH, neurosurgical control of bleeding should be considered in conjunction with emergency platelet-raising therapy if there are signs of increased intracranial pressure (C).



Thrombopoietin receptor agonist (TPO-Ras) should be added to first-line treatments; they may aid the acute response in patients and especially prevent a decrease in the platelet count if initial response to emergency therapy decreases (C).



For children with non-immune thrombocytopenia:



Platelet transfusion is the main line of treatment (2B) (thrombopoietin receptor agonist (TPO-Ras) should be added to first-line treatments unless contraindicated).



What is the adjuvant treatment to stop bleeding in pediatric patients with thrombocytopenia?



Tranexamic acid (TXA) may be useful in certain dental or surgical procedures or a substantial risk for bleeding. Dose: 15–20 mg/kg every 8 h orally and e-aminocaproic acid 1–5 g every 4–6 h [maximum dose, 24 g/d] (D).



Hormonal therapy for heavy menstrual bleeding.



Antihistamine and moisturization for recurrent severe nosebleeds.



	  2.8.

	
What is the treatment of menorrhagia in adolescent girl with thrombocytopenia?







Manage as emergency treatment. Tranexamic acid can be useful and consult gynecologist for hormonal therapy (D). Prefer progesterone treatment over estrogen.



	3.

	
Prevention of bleeding in children and adolescents with isolated thrombocytopenia




	3.1.

	
How to prevent serious bleeding in a fetus/neonate with FNAIT?









At delivery:







	
If the fetal platelet count is unknown, assisted delivery and invasive procedures on the fetus during delivery should be avoided, including forceps, vacuum-assisted delivery, scalp blood sampling and scalp electrodes (1D). Cesarian section is advised



	
A cord blood sample should be sent for platelet count determination immediately after delivery (1C).



	
Ideally, HPA-selected platelets should be available at the time of delivery (1C). Random platelets and IV Ig need to be available and are often effective.



After delivery:



	
In the absence of life-threatening bleeding in a neonate, such as intracranial or gastrointestinal bleeding, platelets should be transfused to maintain a platelet count above 30 × 109/L (1D).






	  3.2.

	
How to prevent alloimmunization (maternal and transfusion related)?







In patients identified by screening or in sisters of patients with FNAIT, serial measurement of the concentration of HPA antibodies in subsequent pregnancies may be useful to determine the risk of FNAIT (2C).



Serial assessments of levels of anti-HPA-1a antibody in HPA-1a-not immunized women may be useful in identifying the risk of FNAIT(2C). Once they are sensitized as soon as the level increases, there is likely no further benefit to measuring titers.



Antenatal IVIG administration to the mother, commencing 1 g/kg/week at 12–16 weeks gestation, increase to 2 g/kg/week at 20 weeks or IVIG 1 g/kg/week at 12–16 weeks with the addition of corticosteroids at 1 mg/kg/day at 20 weeks or IVIG 0.5 g/kg/week at 12–16 weeks for the entire pregnancy or IVIG 2 g/kg/week at 12–16 or IVIG 2 g/kg/week at 12–16 weeks, add corticosteroids 1 mg/kg/day at 20 weeks should be suggested to all women in a subsequent pregnancy with maternal fetal incompatibility who have had a previous fetus or neonate with FNAIT-related ICH (1D).



If corticosteroids are used with IVIG, dexamethasone should not be used because of the associated risk of oligohydramnios (1C) and of effects on the fetus.



	  3.3.

	
What are the drugs to be avoided in a thrombocytopenic child with history of bleeding?







Salicylates,



NSAID, and



Anticoagulants (D).



Possibly also those associated with immune TP such as valproic acid, other antiepileptics.



	  3.4.

	
How to prevent bleeding in a thrombocytopenic child receiving antiplatelet medications?







Consider platelet transfusion to prevent bleeding in severe thrombocytopenia (platelet count < 10 × 109/L) caused by abciximab or any other agent (abciximab is rarely used in children) (2C). When transfusing platelets to a child whose platelet function is not normal, twice as many platelets are needed as are needed in a thrombocytopenic patient.



	  3.5.

	
How to prevent further bleeding in a thrombocytopenic child following trauma?







Severely injured patients should be transported directly to an appropriate trauma facility (1B).



The time between injury and bleeding control should be minimized (1A).



Local compression is recommended to limit life-threatening bleeding (1A).



Use adjunct tourniquet to stop life-threatening bleeding from open extremity injuries in the pre-surgical setting (1B).



Use adjunct pelvic binder to limit life-threatening bleeding in the presence of a suspected pelvic fracture in the pre-surgical setting (1B).



Patients with an obvious bleeding source and those presenting with hemorrhagic shock in extremis and a suspected source of bleeding should undergo an immediate bleeding control procedure (1C).



Use focused assessment with sonography in trauma (FAST) ultrasound for the detection of free fluid in patients with torso trauma (1C).



Early imaging using contrast-enhanced whole-body CT (WBCT) for the detection and identification of type of injury and potential source of bleeding is recommended (1B).



Laboratory screening of patients treated or suspected of being treated with anticoagulant agents should be performed (1C) and reversal agents considered.



Platelets should be administered to maintain a platelet count above 50 × 109/L (1C).



Maintain a platelet count above 100 × 109/L in patients with ongoing bleeding and/or traumatic brain injury (2C).



Transfuse at an initial dose of four to eight single platelet units or one aphaeresis pack after Rh matching (2C).



Maintain a hemoglobin level of 70 to 90 g/L in patients with ongoing bleeding and/or traumatic brain injury (1C).



We recommend that TXA be administered to the trauma patient who is bleeding or at risk of significant hemorrhage as soon as possible and within 3 h after injury at a loading dose of 1 g infused over 10 min, followed by IV infusion of 1 g over 8 h (1A).



We recommend that protocols for the management of bleeding patients consider administration of the first dose of TXA on the way to the hospital (1C).



	  3.6.

	
How to assess risk of bleeding in children during preoperative evaluation?







Before surgery or invasive procedures, use a structured patient interview or standardized questionnaire which considers clinical and family bleeding and thrombotic history and detailed information on the patient’s medication.



Routine use of conventional coagulation screening tests such as activated partial thromboplastin time (aPTT), international normalized ratio (INR) and platelet count is not recommended in elective surgery, unless specific workup is indicated by the personal or family history or on examination.



We recommend the use of standardized questionnaires on bleeding and drug history as preferable to the routine use of conventional coagulation screening tests such as activated partial thromboplastin time (aPTT), international normalized ratio (INR) and platelet count in elective surgery (1 C).



In patients with normal platelet counts, preoperative platelet function testing is rarely useful and is suggested only in association with a positive bleeding history, decreased platelet function caused by medical conditions or antiplatelet medication (2B).



Bleeding time is not recommended for preoperative bleeding risk stabilization as it is influenced by many variables (C).




4. Discussion


This CPG was prepared to provide implementable consensus recommendations on the management of isolated thrombocytopenia in children and adolescents in Egypt. We followed an established methodology to systematically review the literature and applied the AGREE II tool to assess the adapted guidelines quality. Lastly, we mapped out CPG recommendations to identify underrepresented disease domains and topics of uncertainty to aid future research conduct.



There is a lack of evidence to support strong recommendations for various management approaches. Most of the adapted CPGs recommended complete clinical assessment, full blood count, and expert analysis of the peripheral blood smear at initial diagnosis to confirm a bleeding disorder, exclude secondary causes of thrombocytopenia and choose the type of work up required. According to the adapted guidelines, the International Society of Hemostasis and thrombosis–Bleeding assessment tool (ISTH-SCC BAT) could be used for initial screening of bleeding manifestations. Most of the included CPGs emphasized that the diagnosis of immune thrombocytopenic purpura (ITP) is based principally on exclusion of other causes of isolated thrombocytopenia. Given the lack of strong evidence for most of the recommendations in the pediatric age group, future research should focus on providing rigorous evidence on these management options in this vulnerable age group.




5. Strength and Limitations


To the best of our knowledge, this adapted guideline is the first to provide high-quality evidence about the management of idiopathic thrombocytopenia in children and adolescents in limited-resource countries like Egypt, providing applicable implementation tools.



However, this adapted guideline has some limitations. Since the AGREE II tool is a relatively recent tool, older CPGs may not have adopted the same standards, which may skew the findings, especially the section of stakeholder involvement in CPG development, including lay consumers, as well as the implementation in clinical practice section. This study was not able to assess the quality, strength and confidence of recommendations in the adapted guidelines homogenously as the evidence grading systems used in different CPGs was different. This undermined the ability to analyze the current evidence gap thoroughly. Moreover, the scarcity and poor quality of available primary studies on idiopathic thrombocytopenia in children and adolescents were reported as sources of heterogeneity and imprecision in the published CPGs. However, understanding this evidence gap could highlight the importance of providing more studies in this field of interest.




6. Conclusions


This adapted CPG provides consensus recommendations and implementation tools on the management of isolated thrombocytopenia in children and adolescents in Egypt. Current CPGs on the diagnosis and management of idiopathic thrombocytopenia in children and adolescents vary in their scope and methodological quality. Moreover, there is lack of strong evidence to support most of the adapted recommendations in the current CPGs and most of the evidence is taken from adult studies, which may hinder evidence translation into clinical practice. Thus, future research should aim at performing high-quality studies to provide sufficient evidence in the field of pediatric isolated thrombocytopenia. Moreover, a future study should report the outcome of this adapted guideline and include cost-analysis evaluations.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/children11040452/s1, Table S1. The RIGHT-Ad@pt checklist.





Author Contributions


G.M., A.A. (Ashraf Abdelbaky), D.E., G.A.H., H.H., I.Y., I.R., L.M.S., M.Z., M.H., N.S. (Niveen Salama), N.S. (Nouran Salah), R.A.A.A., R.E.-A., S.M. and S.A. selected the high-priority health topic, identified and formulated the health questions using the PIPOH, searched the literature, appraised the chosen guidelines, gained approval from the guidelines developers, formulated the recommendations and wrote the manuscript. A.A. (Amira Adly), T.E.I.O. and Y.S.A. supervised and reviewed the methodology. J.B., E.A.E.R., M.A., M.E. and I.F. reviewed the adapted guideline manuscript. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Ethical review and approval were waived for this study, because adaptation approval was taken from the adapted guidelines authors.




Informed Consent Statement


Not applicable.




Data Availability Statement


The data presented in this study are available on request from the corresponding author due to privacy.




Acknowledgments


We would like to thank James Bussel, Emeritus of Pediatrics, Well Cornell Medical College, New York, United States of America; Eman Abd El Raouf Mohammed, Pediatrics and Pediatric Hematology, Cairo University, Egypt; Mervat Atfy, Pediatrics and Pediatric Hematology, Zagazig University, Egypt and Mohamed Abdel-Mohsen, Pediatrics and Pediatric Hematology/Oncology, Ain Shams University, Egypt for their efforts reviewing the clinical content of the adapted CPG. We would like to express our deep gratitude for Ivan D. Florez, Department of Pediatrics, University of Antioquia, Medellin, Colombia, McMaster University, Canada, Former Deputy Director of Clinical Practice Guidelines (CPG) for the Health Technology Assessment Agency of Colombia (IETS), the Director of Cochrane Colombia, and current leader of the AGREE Collaboration for reviewing the CPG adaptation methodology.




Conflicts of Interest


All members of the EPG CPG adaptation group and external review groups participated on a voluntary basis and are not affiliated with any pharmaceutical company industrial body, and declare no conflict of interest.




Abbreviations




	aPTT
	Activated partial thromboplastin time



	AGREE II
	Appraisal of Guidelines for REsearch and Evaluation (Version II)



	CPG
	Clinical practice guideline



	CBC
	Complete blood count



	DAT
	Direct antibody test



	EPG
	Egyptian Pediatric Clinical Practice Guidelines Committee



	FNAIT
	Fetal/neonatal alloimmune thrombocytopenia



	FAST
	Focused assessment with sonography in trauma



	HRQoL
	Health related quality of life



	ITP
	Immune thrombocytopenic purpura



	Ig
	Immunoglobulin



	INR
	International normalized ratio



	IVIg
	Intravenous immunoglobulins



	ICH
	Intracranial hemorrhage



	ISTH-SCC BAT
	International Society of Hemostasis and thrombosis–Bleeding assessment tool



	NAIT
	Neonatal allo-immune thrombocytopenia



	NSAIDs
	Non-steroidal anti-inflammatory drugs



	PREPARE
	Practice Guideline REgistry for transPAREncy



	TXA
	Tranexamic acid



	TPO-Ras
	Thrombopoietin receptor agonist



	WBCT
	Whole-body CT



	WHO
	World Health Organization







References


	



Neunert, C.; Terrell, D.R.; Arnold, D.M.; Buchanan, G.; Cines, D.B.; Cooper, N.; Cuker, A.; Despotovic, J.M.; George, J.N.; Grace, R.F.; et al. American Society of Hematology 2019 guidelines for immune thrombocytopenia. Blood Adv. 2019, 3, 3829–3866. [Google Scholar] [CrossRef] [PubMed]

	



Spahn, D.R.; Bouillon, B.; Cerny, V.; Duranteau, J.; Filipescu, D.; Hunt, B.J.; Komadina, R.; Maegele, M.; Nardi, G.; Riddez, L.; et al. The European guideline on management of major bleeding and coagulopathy following trauma: Fifth edition. Crit. Care 2019, 23, 98. [Google Scholar] [CrossRef] [PubMed]

	



Kozek-Langenecker, S.A.; Ahmed, A.B.; Afshari, A.; Albaladejo, P.; Aldecoa, C.; Barauskas, G.; De Robertis, E.; Faraoni, D.; Filipescu, D.C.; Fries, D.; et al. Management of severe perioperative bleeding: Guidelines from the European Society of Anaesthesiology: First update 2016. Eur. J. Anaesthesiol. 2017, 34, 332–395. [Google Scholar] [CrossRef] [PubMed]

	



Lieberman, L.; Greinacher, A.; Murphy, M.F.; Bussel, J.; Bakchoul, T.; Corke, S.; Kjaer, M.; Kjeldsen-Kragh, J.; Bertrand, G.; Oepkes, D.; et al. Fetal and neonatal alloimmune thrombocytopenia: Recommendations for evidence-based practice, an international approach. Br. J. Haematol. 2019, 185, 549–562. [Google Scholar] [CrossRef] [PubMed]

	



New, H.V.; Berryman, J.; Bolton-Maggs, P.H.; Cantwell, C.; Chalmers, E.A.; Davies, T.; Gottstein, R.; Kelleher, A.; Kumar, S.; Morley, S.L.; et al. Guidelines on transfusion for fetuses, neonates and older children. Br. J. Haematol. 2016, 175, 784–828. [Google Scholar] [CrossRef] [PubMed]

	



Gomez, K.; Anderson, J.; Baker, P.; Biss, T.; Jennings, I.; Lowe, G.; Platton, S.; British Society for Haematology Guidelines. Clinical and laboratory diagnosis of heritable platelet disorders in adults and children: A British Society for Haematology Guideline. Br. J. Haematol. 2021, 195, 46–72. [Google Scholar] [CrossRef]

	



Provan, D.; Arnold, D.M.; Bussel, J.B.; Chong, B.H.; Cooper, N.; Gernsheimer, T.; Ghanima, W.; Godeau, B.; González-López, T.J.; Grainger, J.; et al. Updated international consensus report on the investigation and management of primary immune thrombocytopenia. Blood Adv. 2019, 3, 3780–3817. [Google Scholar] [CrossRef]

	



Johnson, B.; Fletcher, S.J.; Morgan, N.V. Inherited thrombocytopenia: Novel insights into megakaryocyte maturation, proplatelet formation and platelet lifespan. Platelets 2016, 27, 519–525. [Google Scholar] [CrossRef]

	



Stasi, R.; Amadori, S.; Osborn, J.; Newland, A.C.; Provan, D. Long-term outcome of otherwise healthy individuals with incidentally discovered borderline thrombocytopenia. PLoS Med. 2006, 3, e24. [Google Scholar] [CrossRef]

	



Rodeghiero, F.; Stasi, R.; Gernsheimer, T.; Michel, M.; Provan, D.; Arnold, D.M.; Bussel, J.B.; Cines, D.B.; Chong, B.H.; Cooper, N.; et al. Standardization of terminology, definitions and outcome criteria in immune thrombocytopenic purpura of adults and children: Report from an international working group. Blood 2009, 113, 2386–2393. [Google Scholar] [CrossRef]

	



Stasi, R. How to approach thrombocytopenia. Hematol. Am. Soc. Hematol. Educ. Program 2012, 2012, 191–197. [Google Scholar] [CrossRef]

	



Roberts, I.; Stanworth, S.; Murray, N.A. Thrombocytopenia in the neonate. Blood Rev. 2008, 22, 173–186. [Google Scholar] [CrossRef] [PubMed]

	



Sola-Visner, M.; Saxonhouse, M.A.; Brown, R.E. Neonatal thrombocytopenia: What we do and don’t know. Early Hum. Dev. 2008, 84, 499–506. [Google Scholar] [CrossRef] [PubMed]

	



Ferrer-Marin, F.; Chavda, C.; Lampa, M.; Michelson, A.D.; Frelinger, A.L., III; Sola-Visner, M. Effects of in vitro adult platelet transfusions on neonatal hemostasis. J. Thromb. Haemost. 2011, 9, 1020–1028. [Google Scholar] [CrossRef] [PubMed]

	



Mehta, P.; Vasa, R.; Neumann, L.; Karpatkin, M. Thrombocytopenia in the high-risk infant. J. Pediatr. 1980, 97, 791–794. [Google Scholar] [CrossRef] [PubMed]

	



Chakravorty, S.; Roberts, I. How I manage neonatal thrombocytopenia. Br. J. Haematol. 2012, 156, 155–162. [Google Scholar] [CrossRef] [PubMed]

	



Bussel, J.B.; Vander Haar, E.L.; Berkowitz, R.L. New developments in fetal and neonatal alloimmune thrombocytopenia. Am. J. Obstet. Gynecol. 2021, 225, 120–127. [Google Scholar] [CrossRef] [PubMed]

	



Noris, P.; Pecci, A. Hereditary thrombocytopenias: A growing list of disorders. Hematol. Am. Soc. Hematol. Educ. Program. 2017, 2017, 385–399. [Google Scholar] [CrossRef]

	



Drachman, J.G. Inherited thrombocytopenia: When a low platelet count does not mean ITP. Blood 2004, 103, 390–398. [Google Scholar] [CrossRef]

	



Terrell, D.R.; Beebe, L.A.; Vesely, S.K.; Neas, B.R.; Segal, J.B.; George, J.N. The incidence of immune thrombocytopenic purpura in children and adults: A critical review of published reports. Am. J. Hematol. 2010, 85, 174–180. [Google Scholar] [CrossRef]

	



Khalifa, A.; Tolba, K.; El-Alfy, M.; Gadallah, M.; Ibrahim, F.H. Idiopathic thrombocytopenic purpura in Egyptian children. Acta Haematol. 1993, 90, 125–129. [Google Scholar] [CrossRef] [PubMed]

	



ElAlfy, M.; Farid, S.; Abdel Maksoud, A. Predictors of chronic idiopathic thrombocytopenic purpura. Pediatr. Blood Cancer 2010, 54, 959–962. [Google Scholar] [CrossRef] [PubMed]

	



Moussalem, M.; Yassine, N. Immune thrombocytopenic purpura in childhood: A Lebanese perspective. Mol. Immunol. 2003, 39, 1105–1110. [Google Scholar] [CrossRef] [PubMed]

	



Heitink-Pollé, K.M.J.; Uiterwaal, C.S.P.M.; Porcelijn, L.; Tamminga, R.Y.J.; Smiers, F.J.; van Woerden, N.L.; Wesseling, J.; Vidarsson, G.; Laarhoven, A.G.; de Haas, M.; et al. Intravenous immunoglobulin vs observation in childhood immune thrombocytopenia: A randomized controlled trial. Blood 2018, 132, 883–891. [Google Scholar] [CrossRef] [PubMed]

	



Neunert, C.; Lim, W.; Cohen, A.; Solberg, L.; Crowther, M.A. The American Society of Hematology 2011 evidence-based practice guideline for immune thrombocytopenia. Blood 2011, 117, 4190–4207. [Google Scholar] [CrossRef] [PubMed]

	



Dal, S.E.; Ersoy, Y.; Erkurt, M.A.; Yetkin, F.; Kuzucu, C.; Akdogan, O. An uncommon case of acute brucellosis presenting with severe thrombocytopenia. Intern. Med. 2012, 51, 3291–3293. [Google Scholar] [CrossRef]

	



Kumar, S.; Nair, S.; Rajam, L. Case series of pediatric systemic lupus erythematosus from Kerala: Comparison with other Indian series. Int. J. Rheum. Dis. 2010, 13, 391–395. [Google Scholar] [CrossRef] [PubMed]

	



Hatta, K.; Kunishima, S.; Suganuma, H.; Tanaka, N.; Ohkawa, N.; Shimizu, T. A family having type 2B von Willebrand disease with a novel VWF p.R1308S mutation: Detection of characteristic platelet aggregates on peripheral blood smears as the key aspect of diagnosis. Thromb. Res. 2015, 136, 813–817. [Google Scholar] [CrossRef]

	



Lee, A.C.; Li, C.H.; Wong, L.M. Childhood thrombocytopenia associated with Graves disease is distinct from idiopathic thrombocytopenic purpura. Pediatr. Hematol. Oncol. 2003, 20, 39–42. [Google Scholar] [CrossRef]

	



Olaniyi, J.A. An Acute Leukaemia Masquerading as Immune Thrombocytopaenic Purpura (ITP)? A Case Report. Clin. Med. Case Rep. 2009, 2, 31–34. [Google Scholar] [CrossRef]

	



Bhattacharjee, S.; Banerjee, M. Immune Thrombocytopenia Secondary to COVID-19: A Systematic Review. SN Compr. Clin. Med. 2020, 2, 2048–2058. [Google Scholar] [CrossRef]

	



Tsao, H.S.; Chason, H.M.; Fearon, D.M. Immune thrombocytopenia (ITP) in a pediatric patient positive for SARS-CoV-2. Pediatrics 2020, 146, e20201419. [Google Scholar] [CrossRef]

	



Patel, P.A.; Chandrakasan, S.; Mickells, G.E.; Yildirim, I.; Kao, C.M.; Bennett, C.M. Severe pediatric COVID-19 presenting with respiratory failure and severe thrombocytopenia. Pediatrics 2020, 146, e20201437. [Google Scholar] [CrossRef] [PubMed]

	



Chen, W.; Yang, B.; Li, Z.; Wang, P.; Chen, Y.; Zhou, H. Sudden severe thrombocytopenia in a patient in the recovery stage of COVID-19. Lancet Haematol. 2020, 7, e624. [Google Scholar] [CrossRef]

	



Aster, R.H.; Bougie, D.W. Drug-induced immune thrombocytopenia. N. Engl. J. Med. 2007, 357, 580–587. [Google Scholar] [CrossRef] [PubMed]

	



British Committee for Standards in Haematology General Haematology Task F. Guidelines for the investigation and management of idiopathic thrombocytopenic purpura in adults, children and in pregnancy. Br. J. Haematol. 2003, 120, 574–596. [Google Scholar] [CrossRef] [PubMed]

	



Rotz, S.J.; Ware, R.E.; Kumar, A. Diagnosis and management of chronic and refractory immune cytopenias in children, adolescents, and young adults. Pediatr. Blood Cancer 2018, 65, e27260. [Google Scholar] [CrossRef]

	



Monteagudo, M.; Amengual, M.J.; Munoz, L.; Soler, J.; Roig, I.; Tolosa, C. Reticulated platelets as a screening test to identify thrombocytopenia aetiology. QJM 2008, 101, 549–555. [Google Scholar] [CrossRef]

	



Grimaldi-Bensouda, L.; Nordon, C.; Leblanc, T.; Abenhaim, L.; Allali, S.; Armari-Alla, C.; Berger, C.; Courcoux, M.-F.; Fouyssac, F.; Guillaumat, C.; et al. Childhood immune thrombocytopenia: A nationwide cohort study on condition management and outcomes. Pediatr. Blood Cancer 2017, 64, e26389. [Google Scholar] [CrossRef]

	



Amer, Y.S.; Elzalabany, M.M.; Omar, T.I.; Ibrahim, A.G.; Dowidar, N.L. The ‘Adapted ADAPTE’: An approach to improve utilization of the ADAPTE guideline adaptation resource toolkit in the Alexandria Center for Evidence-Based Clinical Practice Guidelines. J. Eval. Clin. Pract. 2015, 21, 1095–1106. [Google Scholar] [CrossRef]

	



Fervers, B.; Burgers, J.S.; Voellinger, R.; Brouwers, M.; Browman, G.P.; Graham, I.D.; Harrison, M.B.; Latreille, J.; Mlika-Cabane, N.; Paquet, L.; et al. Guideline adaptation: An approach to enhance efficiency in guideline development and improve utilisation. BMJ Qual. Saf. 2011, 20, 228–236. [Google Scholar] [CrossRef] [PubMed]

	



The ADAPTE Collaboration. The ADAPTE Manual and Resource Toolkit for Guideline Adaptation. Version 2.0. 2009. Available online: https://g-i-n.net/get-involved/resources (accessed on 2 May 2023).

	



Alshehri, A.F.; Almazroua, S.F.; Amer, Y.S. A review of the methodological frameworks adopted by the Eastern Mediterranean countries for adaptation of the global practice guidelines to the national context. East. Mediterr. Health J. 2023, 29, 540–553. [Google Scholar] [CrossRef] [PubMed]

	



Abdel Baky, A.; Omar, T.; Amer, Y. Adapting global evidence-based practice guidelines to the Egyptian healthcare context: The Egyptian Pediatric Clinical Practice Guidelines Committee (EPG) Initiative. Bull. Natl. Res. Cent. 2023, 47, 88. [Google Scholar] [CrossRef] [PubMed]

	



Brouwers, M.C.; Kho, M.E.; Browman, G.P.; Burgers, J.S.; Cluzeau, F.; Feder, G.; Fervers, B.; Graham, I.D.; Grimshaw, J.; Hanna, S.E.; et al. AGREE II: Advancing guideline development, reporting and evaluation in health care. CMAJ 2010, 182, E839–E842. [Google Scholar] [CrossRef] [PubMed]

	



Brouwers, M.C.; Florez, I.D.; McNair, S.A.; Vella, E.T.; Yao, X. Clinical Practice Guidelines: Tools to support high quality patient care. Semin. Nucl. Med. 2019, 49, 145–152. [Google Scholar] [CrossRef] [PubMed]

	



AGREE II. AGREE Enterprise Website. Available online: https://www.agreetrust.org/resource-centre/agree-ii/ (accessed on 2 May 2023).

	



Chen, Y.; Guyatt, G.H.; Munn, Z.; Florez, I.D.; Marušić, A.; Norris, S.L.; Kredo, T.; Qaseem, A. Clinical Practice Guidelines Registry: Toward Reducing Duplication, Improving Collaboration, and Increasing Transparency. Ann. Intern. Med. 2021, 174, 705–707. [Google Scholar] [CrossRef]

	



Xun, Y.; Liu, H.; Meng, M.; Wang, Z.; Zhou, Q.; Yao, Y.; Su, R.; Luo, X.; Shi, Q.; Yang, N.; et al. Characteristics of guidelines registered on the PREPARE platform. J. Evid. Based Med. 2022, 15, 341–346. [Google Scholar] [CrossRef]

	



Letsky, E.A.; Greaves, M. Maternal and Neonatal Haemostasis Working Party of the Haemostasis and Thrombosis Task Force of the British Society for Haematology. Br. J. Haematol. 1996, 95, 21–26. [Google Scholar]

	



Israels, S.; Kahr, W.; Blanchette, V.; Luban, N.; Rivard, G.; Rand, M. Platelet disorders in children: A diagnostic approach. Pediatr. Blood Cancer 2011, 56, 975–983. [Google Scholar] [CrossRef]

	



Bolton-Maggs, P.; Chalmers, E.; Collins, P.; Harrison, P.; Kitchen, S.; Liesner, R.; Minford, A.; Mumford, A.; Parapia, L.; Perry, D.; et al. A review of inherited platelet disorders with guidelines for their management on behalf of the UKHCDO. Br. J. Haematol. 2006, 135, 603–633. [Google Scholar] [CrossRef]

	



Rodeghiero, F.; Pabinger, I.; Ragni, M.; Abdul-Kadir, R.; Berntorp, E.; Blanchette, V.; Bodó, I.; Casini, A.; Gresele, P.; Lassila, R.; et al. Fundamentals for a Systematic Approach to Mild and Moderate Inherited Bleeding Disorders: An EHA Consensus Report. Hemasphere 2019, 3, e286. [Google Scholar] [CrossRef] [PubMed]

	



Ponnampalam, J. Trust Guideline for the Management of Newly Diagnosed Immune Thrombocytopenia (ITP) in Children 2021. Available online: https://www.nnuh.nhs.uk/publication/download/idiopathic-thrombocytopenic-purpura-in-children-ca1072-v5-1/ (accessed on 23 June 2023).

	



Vernooij, R.W.; Alonso-Coello, P.; Brouwers, M.; Martínez García, L.; CheckUp Panel. Reporting Items for Updated Clinical Guidelines: Checklist for the Reporting of Updated Guidelines (CheckUp). PLoS Med. 2017, 14, e1002207. [Google Scholar] [CrossRef] [PubMed]

	



Song, Y.; Alonso-Coello, P.; Ballesteros, M.; Cluzeau, F.; Vernooij, R.W.M.; Arayssi, T.; Bhaumik, S.; Chen, Y.; Ghersi, D.; Langlois, E.V.; et al. A Reporting Tool for Adapted Guidelines in Health Care: The RIGHT-Ad@pt Checklist. Ann. Intern. Med. 2022, 175, 710–719. [Google Scholar] [CrossRef] [PubMed]

	



RIGHT-Ad@pt Checklist. Reporting Items for Practice Guidelines in Healthcare (RIGHT). 2022. Available online: http://www.right-statement.org/extensions/13 (accessed on 2 May 2023).

	



Venkatesh, V.; Curley, A.; Khan, R.; Clarke, P.; Watts, T.; Josephson, C.; Muthukumar, P.; New, H.; Seeney, F.; Morris, S.; et al. A novel approach to standardised recording of bleeding in a high risk neonatal population. ADC Fetal Neonatal Ed. 2013, 98, F260–F263. [Google Scholar] [CrossRef]








[image: Children 11 00452 g001] 





Figure 1. Graphical representation of the Adapted ADAPTE guideline adaptation process. The ‘Adapted ADAPTE’ is divided into three phases: (1) the setup phase, (2) the adaptation phase, and (3) the finalization phase. Abbreviations: AGREE II—The Appraisal of Guidelines for Research and Evaluation II Instrument, CPGs—clinical practice guidelines, COI—conflict of Interests, EPG—Egyptian Pediatric Clinical Practice Guidelines Committee, and GAG—Guideline Adaptation Group [44]. 
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Table 1. AGREE II Appraisals of the Source Clinical Practice Guidelines (CPGs).
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Domains

	




	

	
1

	
2

	
3

	
4

	
5

	
6

	
Overall

	
Is CPG Recommended for Use?






	
CPG1

	
95.9

	
100

	
100

	
95.9

	
89.7

	
92.6

	
95.7

	
Yes




	
CPG2

	
87.9

	
82.9

	
83

	
85.7

	
75

	
64.6

	
79.9

	
Yes




	
CPG3

	
77.4

	
77.4

	
73.7

	
100

	
73.7

	
73.7

	
79.3

	
Yes




	
CPG4

	
87.7

	
78.7

	
89.1

	
87.7

	
81.6

	
87.7

	
85.4

	
Yes




	
CPG5

	
89.7

	
84.4

	
89.1

	
89.7

	
79.6

	
89.7

	
87.0

	
Yes




	
CPG6

	
74.7

	
74.7

	
94.3

	
100

	
89.3

	
92.9

	
87.7

	
Yes




	
CPG7

	
95.6

	
96.9

	
97.5

	
100

	
83.2

	
89.7

	
93.8

	
Yes




	
CPG8

	
33.3

	
55.6

	
25

	
83.3

	
58.3

	
66.7

	
46

	
No




	
CPG9

	
33.3

	
77.8

	
22.9

	
83.3

	
66.7

	
66.7

	
50.1

	
No




	
CPG10

	
11.1

	
55.6

	
25

	
83.3

	
66.7

	
66.7

	
49.2

	
No




	
CPG11

	
33.3

	
77.8

	
22.9

	
55.6

	
58.3

	
66.7

	
45.7

	
No




	
CPG12

	
11.1

	
11.1

	
4.2

	
38.9

	
33.3

	
66.7

	
23.6

	
No








CPG1: American Society of Hematology 2019 guidelines for immune thrombocytopenia (ASH, 2019) [1]. CPG2: The European guideline on management of major bleeding and coagulopathy following trauma: fifth edition (European, 2019) [2]. CPG3: Management of severe perioperative bleeding: guidelines from the European Society of Anaesthesiology (ESA, 2016) [3]. CPG4: Fetal and neonatal alloimmune thrombocytopenia: recommendations for evidence-based practice, an international approach (BSH, 2019) [4]. CPG5: Guidelines on transfusion for fetuses, neonates and older children (BSH, 2016) [5]. CPG6: Guidelines for the Laboratory Investigations of heritable disorders of platelet function (BSH, 2011) [6]. CPG7: Updated international consensus report on the investigation and management of primary immune thrombocytopenia (ASH ITP consensus, 2019) [7]. CPG8: Guidelines on the investigation and management of thrombocytopenia in pregnancy and neonatal alloimmune thrombocytopenia (1996) [50]. CPG9: Platelet disorders in children: A diagnostic approach (2011) [51]. CPG10: A review of inherited platelet disorders with guidelines for their management on behalf of the UKHCDO (2006) [52]. CPG11: Fundamentals for a Systematic Approach to Mild and Moderate Inherited Bleeding Disorders: An EHA Consensus Report (2019) [55]. CPG12: Trust Guideline for the Management of Newly Diagnosed Immune Thrombocytopenia (ITP) in Children (2021) [56].













 





Table 2. PIPOH Model for Health/Clinical Questions.






Table 2. PIPOH Model for Health/Clinical Questions.








	
	
P (patients, target population):








	
	-

	
Gender: Both genders.









	
	-

	
Age group: Neonates, infants, children, and adolescents less than 18 years.









	
	-

	
Disease/Condition: Bleeding (with focus on thrombocytopenia).









	
	-

	
Exclusion criteria: Platelet function defects, bone marrow failure, malignancy and chemotherapy-related thrombocytopenia, collagen disease and vascular disorders.









	
	
I (interventions and practices considered/guideline category):








	
	-

	
Diagnosis:









	
	  ▪

	
Clinical: History and examination









	
	  ▪

	
Laboratory d