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2 EXECUTIVE SUMMARY 

 

2.1 BACKGROUND 
 

Burkitt lymphoma (BL) is the most common type of non-Hodgkin lymphoma in children and 

adolescents accounting for 30–50% of all pediatric lymphomas.  Despite its fast-growing nature, BL is 

one of the most curable forms of non-Hodgkin lymphoma. A child's probability of surviving cancer is 

dismal in less developed countries and extreme discomfort is likely in the absence of palliative care. 

Considering this situation and the lack of clinical practice guidelines for BL in our country, Southern 

Philippines Medical Center organized a Technical Working Group to develop Clinical Practice Guidelines 

(CPG) for Burkitt Lymphoma in children and adolescents.  The aim was to provide recommendations 

regarding clinical assessment, diagnostic and ancillary tests, risk stratification, staging, prognosis, BL 

treatment and its side effects, supportive measures, palliative care and the involvement of the health 

system in managing pediatric patients afflicted with BL.   

The SPMC-CCI BL Guideline Development group followed the guidelines set forth by the 

Department of Health based on DOH Administrative Order No. 2021-0020 entitled Revised Guidelines 

on National Practice Guideline Development, Adoption and Dissemination and the modified Grading of 

Recommendations, Assessment, Development and Evaluation or the GRADE approach.  Briefly the 

following steps were done which will be elaborated in greater detail in the methodology section: 1) 

Formation of the Technical Working Group, 2) Consultation with Care Providers, Patients and Families 

and Formulation of Key Questions, 3) Searching, Selection and Assessment of the Evidence, 4) 

Consensus Panel Review and Evidence to Decision, and 5) External Review and Updating of 

Recommendations. 

 

2.2 SUMMARY OF KEY RECOMMENDATIONS 
 

Clinical Assessment 

Recommendation 1: Among children suspected of having Burkitt Lymphoma, look for the following 

during physical examination: abdominal masses; lymphadenopathy; head and neck masses; evidence of 

bone marrow abnormalities like pallor, ecchymoses, bleeding, or petechiae; CNS involvement findings 

such as headache, dizziness, vomiting, paralysis and paresthesia; ascites and pleural effusion. (High 

Quality Evidence; Strong Recommendation) 

Recommendation 2: Among children suspected of having Burkitt Lymphoma, ask for B symptoms in the 

clinical history such as fever, night sweats and weight loss. (High Quality Evidence; Strong 

Recommendation) 
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Recommendation 3: Aside from the common items in the history and physical examination 

recommended above, the physician must also be aware of atypical presentations such as thyroid mass, 

URTI, dyspnea, dysphagia, and cavernous sinus thrombosis. (High Quality Evidence; Strong 

Recommendation) 

 

Diagnostic and Ancillary Tests 

Recommendation 4: Among pediatric patients suspected of having Burkitt Lymphoma, do image-guided 

core needle biopsy for lymph nodes to establish histopathological diagnosis. (Moderate Quality 

Evidence; Strong Recommendation)   

Recommendation 5: Among pediatric patients suspected of having Burkitt Lymphoma with equivocal 

results from core needle biopsy, repeat image guided core needle biopsy or perform surgical excision 

biopsy of lymph nodes. (Moderate Quality Evidence; Strong Recommendation)  

Recommendation 6: Morphological features are the cornerstone in the diagnosis of Burkitt Lymphoma. 

If available, employ immunophenotypic, cytogenetic, and molecular tests to strongly establish or 

validate the diagnosis. (High Quality Evidence; Strong Recommendation) 

Recommendation 7: Among pediatric patients diagnosed to have BL, offer CT imaging or PET scan for 

pretreatment staging and monitoring. If not available, ultrasound may be used. (High Quality Evidence; 

Strong Recommendation) 

 

Staging, Risk Classification, and Prognosis 

Recommendation 8: Among pediatric patients diagnosed with Burkitt Lymphoma, we recommend using 

the International Pediatric Non-Hodgkin Lymphoma Staging System. (High Quality Evidence; Strong 

Recommendation) 

Recommendation 9: Among pediatric patients diagnosed with Burkitt Lymphoma, the French-American-

British Mature B-Cell Lymphoma (FAB-LMB) or Berlin Frankfurt Munster (BFM) risk stratification can be 

used. (Moderate Quality Evidence; Strong Recommendation) 

Recommendation 10: In pediatric patients with Burkitt Lymphoma, identify the following prognostic 

factors: extent of the disease (CNS and bone marrow involvement, minimal disseminated disease*), age 

of patient at diagnosis, primary site of tumor, LDH level, presence of EBV*, and cytogenetic 

abnormalities* (*depending on availability). (Moderate to High Quality Evidence; Strong 

Recommendation). 

 

Treatment and Side Effects 

Recommendation 11: Among pediatric patients with newly diagnosed Burkitt Lymphoma with CNS 

and/or bone marrow involvement Burkitt Lymphoma (Group C patients or R3-R4), offer treatment that 
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includes Rituximab 375 mg/m2 x 4-6 doses added to systemic chemotherapy with FAB LMB Regimen 

(High Quality Evidence) or BFM Regimen (Moderate Quality evidence; Strong Recommendation). 

Recommendation 12: Among pediatric patients with newly diagnosed Burkitt Lymphoma with 

Intermediate Risk (Group B) and Low Risk (Group A) or R1 and R2 risk stratification, offer treatment that 

includes systemic chemotherapy with FAB LMB Regimen or BFM Regimen. (Moderate Quality Evidence; 

Strong Recommendation) 

Recommendation 13: Among pediatric patients with Burkitt Lymphoma undergoing treatment, watch 

out for febrile neutropenia, hematologic toxicities (anemia, thrombocytopenia), infection, mucositis, 

and tumor lysis syndrome which are the most common side effects. Monitor also for possible gastric 

toxicities (diarrhea and constipation), kidney failure, and infusion-related reactions such as 

hypersensitivity reactions and hypotension (usually associated with Rituximab) that are less common 

side effects. (Moderate Quality Evidence; Strong Recommendation) 

 

Side Effects and Management 

Recommendation 14: Among children with Burkitt Lymphoma undergoing chemotherapy, watch out for 

the most common treatment-related infections such as febrile neutropenia and mucositis. (High Quality 

Evidence; Strong Recommendation) 

Recommendation 15: Among children with Burkitt Lymphoma who develop febrile neutropenia, offer 

empiric antibiotic treatment. (High Quality Evidence; Strong Recommendation)  

Recommendation 16: Among pediatric Burkitt Lymphoma patients with oral mucositis, offer 

Chlorhexidine mouthwash and anti-fungal treatment. In addition, oral care, antivirals, pain management 

using patient-controlled analgesia (PCA)/nurse-controlled analgesia (NCA) opioid administration, and 

intravenous Ketamine can be used as supportive management. (High Quality evidence; Strong 

recommendation) 

 

Supportive and Palliative Care 

Recommendation 17: Among Burkitt Lymphoma patients undergoing chemotherapy, consider 

nutritional support from pre-induction through post chemotherapy as supportive management. Use 

urate oxidase (Rasburicase) for the prevention and treatment of hyperuricemia in tumor lysis syndrome 

(if not available, the alternative treatment is Allopurinol). (High Quality Evidence; Strong 

Recommendation) Granulocyte colony- stimulating factor (GCSF) may reduce hospitalization days during 

neutropenic episodes. (Moderate Quality Evidence; Strong Recommendation) 

Recommendations 18: For Burkitt Lymphoma patients, recommend behavioral intervention like 

distraction, paced breathing and positive reinforcement to reduce parental rated pain, parental anxiety 

and usage of restraints during chemotherapy and cancer-related procedures. Counselling and skill-based 

interventions that aim to improve resilience, quality of life and psychological distress should also be 

offered. (Moderate Quality Evidence; Strong Recommendation) 
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Recommendation 19 - Palliative care may be offered to pediatric patients with Burkitt lymphoma to 

improve overall quality of life and well-being. (Low Quality Evidence; Strong Recommendation) 

 

Health System Recommendations 

Recommendation 20: Treatment of pediatric Burkitt Lymphoma should be covered by PhilHealth and 

other health insurance companies because it is cost effective (High Quality Evidence; Strong 

Recommendation). It should also be emphasized that having insurance can increase overall survival rate 

(Low Quality Evidence; Strong Recommendation). 

Recommendation 21: Among pediatric patients suspected of having Burkitt Lymphoma, encourage 

carers to improve their perspective of health-seeking behavior by participating in support groups and 

thorough health education discussions. (Moderate Quality Evidence; Strong Recommendation) 

Recommendation 22: Among pediatric patients suspected of having Burkitt Lymphoma, provide 

assistance to affected families, by considering their non-medical needs such as transportation and/or 

accommodation, access to financial assistance and psychosocial guidance. (Moderate Quality Evidence; 

Strong Recommendation) 
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3 BACKGROUND 

 

Every year, an estimated 400,000 children aged 0–19 years develop cancer globally. (Ward et 

al., 2019) The Department of Health in the Philippines reported about 5,133 childhood cancer cases 

annually and the most common cases include acute lymphocytic leukemia, acute myelogenous 

leukemia, central nervous system (CNS) tumors, lymphoma, retinoblastoma, osteosarcoma, Wilms 

tumor, rhabdomyosarcoma, and neuroblastoma.  Non-Hodgkin lymphoma (NHL) is the fourth most 

common malignant tumor in children.  Burkitt lymphoma (BL) is the most common type of non-Hodgkin 

lymphoma in children and adolescents (Miles et al., 2012) accounting for 30–50% of all pediatric 

lymphomas.  (Huang et al., 2015) BL is a fast-growing tumor and is associated with impaired immunity 

and is rapidly fatal if left untreated.  However, despite its fast-growing nature, BL is one of the most 

curable forms of non-Hodgkin lymphoma.  More than 90% of children with localized tumors and more 

than 85% with widespread disease are cured.  Determining the precise histology is critical because 

clinical presentations and therapeutic strategies for the various lymphomas are distinct. Accurate and 

reliable histopathology diagnosis is crucial for confirmation of BL. There is no single parameter used as 

the gold standard for BL diagnosis. (Arber et al., 2000) The challenges of confidently establishing BL 

diagnoses is considerable amid severe limitations especially in lower middle-income countries (LMIC) 

such as the Philippines.  

The Philippine Pediatric Society Disease Registry Program reported 403 cases of Burkitt 

Lymphoma from 2016 until October 2021. Seventy-three cases were from Davao Southern Mindanao 

Chapter.  A total of 15 cases from 2013 to 2021 were diagnosed at the Southern Philippines Medical 

Center Children’s Cancer Institute (SPMC-CCI). These numbers can be an underestimation of actual cases 

of BL since the cases reported were mainly from tertiary training institutions.  In addition, only a 

proportion of the children who are registered receive appropriate treatment.  From a survey of health 

care workers in 10 LMICs, including Bangladesh, Philippines, Tanzania, and Vietnam, only 15–37 percent 

of the expected patients were seen by health-care providers [WHO 2021], suggesting insufficient access 

to appropriate care. (Ribeiro 2008 )  A child's probability of surviving cancer is dismal in less developed 

countries, [Ma X, Liu Y, 2018] and extreme discomfort is likely in the absence of palliative care. 

[American Cancer Society] Considering this situation and the lack of clinical practice guidelines for BL in 

our country,   Southern Philippines Medical Center organized a Technical Working Group to develop   

Clinical Practice Guidelines (CPG) for Burkitt Lymphoma in children and adolescents.  The aim was to 

provide recommendations regarding clinical assessment, diagnostic and ancillary tests, risk stratification, 

staging, prognosis, BL treatment and its side effects, supportive measures, palliative care and the 

involvement of the health system in managing pediatric patients afflicted with BL.  With this guideline, 

we hope to improve quality of cancer care to BL patients that may bring better patient outcomes, 

improve cost effectiveness, help authorities to decide on the approval of medicines, reagents and 

devices, and eventually identify areas of needed research. 

The SPMC-CCI BL Guideline Development group followed the guidelines set forth by the 

Department of Health based on DOH Administrative Order No. 2021-0020 entitled Revised Guidelines 

on National Practice Guideline Development, Adoption and Dissemination and the modified Grading of 

https://www.ncbi.nlm.nih.gov/books/NBK343626/%23part2.ch7.ref-list1.cit112
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Recommendations, Assessment, Development and Evaluation or the GRADE approach.  Briefly the 

following steps were done which will be elaborated in greater detail in the methodology section: 1) 

Formation of the Technical Working Group, 2) Consultation with Care Providers, Patients and Families 

and Formulation of Key Questions, 3) Searching, Selection and Assessment of the Evidence, 4) 

Consensus Panel Review and Evidence to Decision, and 5) External Review and Updating of 

Recommendations. 
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4 SCOPE AND PURPOSE  

 

4.1 TARGET POPULATION  
 

The clinical practice guideline is intended for newly diagnosed Burkitt's Lymphoma patients less than 19 

years old.  This will cover all stages of the disease.  The clinical practice guideline does not address 

relapsed or refractory Burkitt’s Lymphoma. Recommendations on how to treat these conditions will be 

discussed in a separate clinical practice guideline. The clinical practice guideline does not address the 

other types of lymphoma other than Burkitt’s Lymphoma.  

 

4.2 TARGET USERS 
 

The intended users are medical practitioners involved in the care of patients with Burkitt’s Lymphoma 

namely primary care physicians and nurses, pediatric hematologist or oncologist, pathologists, palliative 

care and social workers. The goal of this clinical practice guideline is to inform and provide the local 

primary health care workers as well as the Specialists on current evidence-based practice on Burkitt’s 

Lymphoma diagnosis and holistic management.  This will assist them whenever they are faced with the 

dilemma of identifying a source of guideline that are relevant to their specific question that is answered 

by each recommendation.  The primary health care physicians need to have an immediate and accurate 

initial evaluation of a presenting symptom and may take some additional evaluation, such as laboratory 

testing, imaging, and/or other diagnostic tests.  A timely referral to Specialist is also warranted to treat 

the patient with BL competently. 
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5 OBJECTIVES  

 

5.1 GENERAL OBJECTIVE 
 

The main goal of the clinical practice guideline is to provide evidence-based recommendations 

on the early identification, diagnosis, assessment, management and provision of psychosocial support 

and quality of life for newly diagnosed Burkitt’s lymphoma aged 19 years and below and their family. 

 

5.2 SPECIFIC OBJECTIVES 
 

● Provide and identify physical findings that can recognize early Burkitt’s lymphoma. 

● Provide the most accurate diagnostic test for the diagnosis of Burkitt’s lymphoma 

● Determine ancillary tests that are helpful in the diagnosis of Burkitt's lymphoma. 

● Determine the most effective treatment for Burkitt’s lymphoma including treatment related 

complications and toxicities. 

● Provide recommendations on how to provide palliative care for patients diagnosed with Burtkitt 

Lymphoma   

 

5.3 CLINICAL QUESTIONS ADDRESSED BY THE RECOMMENDATIONS 
 

The clinical questions to be addressed with recommendations among newly diagnosed BL patient 

below 19 years old were grouped into the following: 

• What are the early identification strategies? 

• What should be the clinical assessment for patients with BL? 

• What are the diagnostic and ancillary tests for patients with BL? 

• What are the effective treatments and their complications? 

• What are the monitoring tests during and post treatment for BL?  

• What are the indicators of poor prognosis in BL?  

• What are the supportive managements in patients with BL?  

• Should palliative care be integrated for patients with Burkitt Lymphoma? 

• How effective are integrative interventions in improving the quality of life among patients with 

Burkitt Lymphoma?  

• Is counselling effective in relieving psychosocial and spiritual distress among patients with 

Burkitt Lymphoma? 
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• How do we initiate and integrate supportive care while patients are undergoing treatment for 

BL?  

• Is national health insurance system and private insurance coverage for the treatment of BL cost 

effective?  

• What are the factors affecting adherence/compliance to therapy of BL patients and how do we 

address them? 
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6 METHODS OF DEVELOPMENT  

 

6.1 TECHNICAL WORKING GROUP 
 

This guideline development for BL in children was funded by the Department of Health (DOH). A 

Steering Committee was formed from the Children’s Cancer Institute (CCI) of the SPMC Department of 

Pediatrics assisted by the SPMC Training Office. The committee led the formation of the Technical 

Working Group to develop the guideline. The team was composed of a multi-specialty group that 

included pediatric oncologists, pediatric hematologists, clinical pathologists, palliative care specialists, 

family physicians, nurses, medical technologists and other allied health professionals. The team also 

hired an external consultant who is an experienced clinical epidemiologist and guideline developer. The 

consultant guided the development process from start to finalization. The consultant also provided the 

team orientation and training on guideline development including question formulation, literature 

search, selecting, appraising and abstracting the evidence and the tools to be used such as GRADEPro 

and AGREE. The GRADEPro was the tool used for summarizing and assessing the quality of the evidence, 

while the AGREE was the standard used in writing the final guideline. The members of the TWG were 

not employed by companies with interest in pharmaceuticals, medical devices and diagnostics.   

6.2 CONSENSUS PANEL 
 

A Consensus Panel (CP) was convened to review the BL TWG recommendations. This consist of a 

pediatric hematologist, oncologist, pathologist, hospital administrator and charity foundation officer to 

represent community and family perspective. A draft document of the BL TWG recommendations and 

supporting evidence was sent to all CP members to review in preparation for the online meetings. The 

CP members were provided with a preliminary grading sheet that was populated prior to meeting and 

results reviewed after TWG presentation and scientific literature evidence to recommendations. The CP 

voted Weak, Moderate and Strong depending on the number of votes per recommendation. 

6.3 CONSULTATION WITH CARE PROVIDERS, PATIENTS AND FAMILIES   
 

The Technical Working Group consulted the target users of the guideline in a meeting. The 

meeting discussed relevant decisions to be made by the health care provider for BL patients. 

Consultations were also done with patients and families of children with BL. They are asked for relevant 

information and health care services that they need. The results of these consultations were 

summarized in the Appendix. From these consultations, the TWG was able to formulate the key 

questions to be answered by the guidelines as shown in Box 1. These initial questions were further 

refined as the search strategy, retrieval and appraisal of the evidence were being conducted. 
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6.4 EXTERNAL REVIEW 
 

The CPG for Burkitt’s lymphoma were sent to pediatric oncology training institutions such as the 

Philippine General Hospital/Oncology Divisions and the Philippine Children’s Medical Center Cancer and 

Hematology Center through their respective section heads who subsequently assigned reviewers from 

their institution.  Professional societies such as the Philippine Society of Pediatric Oncology and the 

Philippine Society of Pediatric Hematology were also requested to conduct external review using the 

AGREE Tool.  The outcomes of external review process were submitted to the SPMC CCI Steering 

committee for discussion.  The section heads designated their institutional reviewers.  Pathologists and 

nurses were part of the CPG technical working group but not as external reviewers.  Psychiatrists were 

not included in the external review process but social workers and child life coordinators were included 

in the TWG and Consensus Panel.  
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Box 1. Key Clinical Questions the TWG Tried to Address

 

Early identification 
1. What is the effective screening strategy for early detection of Burkitt lymphoma? 
2. What are the early signs and symptoms of Burkitt Lymphoma? 

Clinical assessment 
1. What are the signs and symptoms that are predictive of Burkitt Lymphoma?  
2. Is there a “pathognomonic” or physical examination findings specific to in BL? 

Diagnostic and ancillary tests  
1. What are the is the reference standard diagnostic tests for Burkitt’s Lymphoma?  
2. What is the most cost-effective diagnostic modality for the diagnosis of Burkitt’s Lymphoma?  
3. How important is frozen section biopsy in determining Burkitt ’s Lymphoma? 
4. When is the accurate period to do diagnostic tests for patients suspected with Burkitt Lymphoma? 
5. What are the molecular diagnostic tests and gene sequencing used to diagnose BL? 
6. What are the imaging tests needed in Burkitt ’s Lymphoma?  
7. What is the better modality in diagnosing Burkitt ’s Lymphoma?  
8. CT scan vs MRi? Is Ultrasound and Xray also important? 
9. What are the other laboratory tests that might be helpful in the diagnosis and prognosis of BL? 
10. Do we have diagnostic criteria that correlate with the prognosis of the patient? Is there a test or set of tests used to 

stratify the patients according to prognosis? 
11. What is the most effective test to determine subtypes for treatment prognostication? (immunochemistry, 

flowcytometry, karyotyping) 
Treatment and Complications 

1. What is the recommended treatment for Burkitt ’s Lymphoma? (Chemotherapy/Surgery/Radiotherapy) 
2. What is the standard chemotherapy regimen in the treatment of Burkitt ’s Lymphoma? Stage 1 and 2? Stage 3 and 

residual disease? Stage 4 (CNS and BM Involvement)? 
3. What is the efficacy and safety of Rituximab added to chemotherapy for to Burkitt ’s Lymphoma? 
4. What are the other novel therapy and targeted therapy for Burkitt ’s Lymphoma? 
5. What is the outcome of patients with Burkitt 's Lymphoma given standard treatment regimen, and Rituximab? 
6. Is there a role of stem cell transplant (or BMT) in patients with BL? 
7. What are the most common treatment complications of Burkitt ’s Lymphoma?  
8. How can Tumor lysis Syndrome be prevented and managed in patients with Burkitt’s Lymphoma? 
9. What are the parameters to monitor response to chemotherapy in patients with Burkitt ’s Lymphoma? 
10. What are the possible adverse reactions to chemotherapy in the treatment of Burkitt 's Lymphoma? 
11. What are the precautionary measures to be done to avoid/lessen infection while on treatment of BL? 
12. What are the surveillance monitoring tests to be done while ongoing and post treatment?  
13. Is GCSF helpful in preventing febrile neutropenia for patients with Burkitt ’s Lymphoma? 
14. What are the factors affecting adherence/compliance to therapy of BL patients and how do we to address them? 
15. What are the indicators of poor prognosis in Burkitt ’s Lymphoma?  
16. What are the signs of treatment failure in Burkitt ’s Lymphoma? 
17. What are the supportive management in patient with BL? (Blood transfusion, prophylactic antibiotics, hygiene) 
18. What are dietary recommendations and restrictions for patients with BL? 
19. What are the nursing interventions for patients receiving Rituximab? 

Supprotive and Palliative Care 
1. When is palliative care indicated for patients with Burkitt’s Lymphoma? 
2. How to assess and manage pain associated with Burkitt’s Lymphoma? 
3. How to identify patients with complex palliative needs? 
4. When do I refer to palliative care specialists?  
5. How to initiate and integrate supportive care while the patient is being treated?  
6. How to identify patients with psychological, social, spiritual and physical distress? 
7. How to provide psychosocial, emotional, spiritual support to newly diagnosed BL patients and their families giver? 
8. How to disclose poor prognosis to patients with BL and their families?  
9. Health systems recommendation 
10. What are the referral services that help support pediatric BL? 
11. Should a treatment protocol for BL suited for a community with limited resources be implemented to promote 

better compliance and therefore improve survival rate? 
12. What should be the health insurance coverage for these patients? 
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6.5 SEARCHING, SELECTION AND ASSESSMENT OF THE EVIDENCE 
 

Based on the agreed scope, the TWG team divided review assignments based on the grouping of 

the clinical questions. Consideration was given on the capacity and expertise of the team member in the 

assignments. There were 3-4 team members assigned per clinical review question. The members 

independently searched the scientific literature for relevant publications. From the agreed clinical 

review question, the key terms were identified and used for the search. The most common search terms 

were “Burkitt lymphoma”, and “children”. Depending on the clinical question, other terms like “clinical 

manifestation”, “diagnosis”, “risk factors”, “treatment”, and “prognosis” were added. The main 

databases searched were PubMed, NCCN and Google Scholar for the grey literature. The types of 

articles were limited to clinical trials, systematic reviews, meta-analysis, and randomized controlled 

trials. 

The titles and abstracts were independently reviewed by each TWG member for their relevance. 

They were included if the population studied were children with BL. Some articles were studies on non-

Hodgkin’s lymphoma but included a subgroup of BL. These were also included if the study addressed the 

other elements in the clinical review questions that are covered ie., clinical manifestations, risk factors, 

diagnostic test, treatment or prognosis. An inclusive approach ie., to include as many relevant articles 

was used at this stage. The TWG met and discussed the list and developed a consensus on which articles 

to include. The full-text articles of included titles and abstracts were retrieved. 

The quality of the full text articles was evaluated using the GRADEPro approach. This approach 

used the parameters that include study design, limitations, inconsistency, indirectness, imprecision, 

publication bias and other considerations for quality assessment. GRADEPro was developed to assess 

the quality and summarize the results of effectiveness of interventions based on the prioritized 

outcomes. This was the approach used for clinical questions on intervention. GRADEPro gives a higher 

quality score for randomized control trial designs over observational studies. However, for clinical 

questions on clinical manifestations, risk, prognosis and diagnosis, study designs are usually usually 

observational. We used the modified GRADEPro approach and observational studies are graded 

accordingly. Using the same evaluation parameters for both GRADEPro for intervention questions and 

the modified GRADEPro for non-intervention questions, we classified the quality of evidence to high, 

moderate, low and very low quality. The data were extracted by the individual members of the team 

independently using a standardized data extraction form. The extracted data were verified by the other 

members of the team and entered into a GRADEPro software to generate the evidence table. 

Before using the GRADEPro, the TWG prioritized the clinically important outcomes that should 

be considered when developing the recommendations. For questions related to treatment or 

intervention i.e., chemotherapy, radiotherapy, supportive and palliative care, the prioritized outcomes 

were overall survival, event-free survival, quality of life and relief of symptoms. The TWG also balanced 

these benefits with the side effects and other adverse events. For questions related to diagnosis and 

clinical assessment, the outcomes prioritized was the accuracy of the test and the predictive accuracy of 

clinical symptoms, risk or prognostic factors. For the questions related to health system the prioritized 

outcomes were cost-effectiveness. GRADEPro tables were developed for each clinical question. 
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6.6 FORMULATION AND GRADING OF RECOMMENDATIONS 
 

A narrative description and interpretation of the results in the GRADEPro tables were developed 

by each of the team in the TWG. Group discussions on the results were done and a consensus was 

arrived at for the summary interpretation. The summary interpretation was the basis for developing 

unambiguous recommendations. Recommendations were made on the following: clinical assessment, 

diagnostic and ancillary tests, staging, risk classification and prognosis, treatment and side effects, 

management of side effects, supportive and palliative care and health system recommendations. The 

recommendations were stated considering patient involvement in the decision making. 

The quality of the evidence for the recommendation was based on the GRADEPro classification 

i.e., high, moderate, low and very low. For the clinical question on treatment or intervention, a 

randomized controlled trial was considered as the high-quality design. This was further evaluated if 

there was limitation or bias, inconsistency, indirectness, imprecision and other considerations. The 

quality was downgraded accordingly if these were present. For clinical question on clinical assessment 

and diagnosis, a cross-sectional study design was considered high quality and for risk and prognosis, a 

cohort or case-control study design was considered as high quality. They were also evaluated if there 

was limitation or bias, inconsistency, indirectness, imprecision and other considerations and the quality 

downgraded if these were present. 

The formulated recommendations with the quality of evidence were then presented to the 

consensus panel for voting if the recommendation should be adopted or not. The written 

recommendations were given to the panel at least a week prior to the panel voting. Orientation was 

given to the consensus panel on the process and the framework for evidence to decision as the basis for 

voting. The framework includes issues to consider prior to voting for or against the recommendation i.e., 

addressing an important problem, balance of benefit and harm, priority outcome, quality of evidence, 

cost and resources to be used, equity, equality, fairness and respect for patient’s rights, acceptability 

and feasibility and health system consideration. Prior to the formal consensus meeting, a written vote 

for each of the recommendation was obtained from all the panel members. 

The CP voting session was a series of two-hour sessions (4 sessions total) where each of the 

recommendations were discussed. The TWG presented the summary of evidence and the 

recommendations. The CP was allowed to ask questions and give suggestions on the recommendation. 

The vote based on the evidence to decision framework was also presented. A final vote from each 

member of the CP was then obtained. Each recommendation was graded as “strong” if all the CP 

members agreed, “moderate” if 80% agreed and “weak” if only the majority agreed. The final grade of 

the recommendation was a combination of the quality of the evidence and the CP consensus.  

The final grade of the recommendation was a combination of the quality of the evidence and the 

consensus panel grade i.e., high quality evidence; strong recommendation or low-quality evidence; 

strong recommendation. In most cases, recommendations based on high quality evidence will also get 

strong recommendations from panel vote. But there are also recommendations based on low-moderate 

quality evidence but may also be strongly recommended by the consensus panel because the 

recommendation addressed social equity issue.  A good example is a financing and health system 
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intervention that is not usually subjected to randomized trial and therefore will only be graded as low-

moderate quality evidence but will be voted strongly by the consensus panel because it will address 

social and equity issue especially for children with BL. 

 

6.7 EXTERNAL REVIEW AND UPDATING 
 

The initial draft of the guideline was shared to other experts and potential users of the guideline 

for comments and review. External reviewers were experts from the Hematology and Oncology of the 

Philippine General Hospital, the Cancer and Hematology Center of the Philippine Children’s Medical 

Center, the Philippine Society of Pediatric Oncology and Philippine Society of Pediatric Hematology. The 

TWG recommended the AGREE Method for the review, but the TWG also allowed the reviewer to use 

what they think is more appropriate. The guideline was finalized and published based on their 

comments and feedback. This guideline will be updated after 3 years at the earliest or 5 years at the 

latest. The TWG considered this period as appropriate based on the expected duration of new cancer 

trials and other studies from conception, implementation, analysis to final result. The priority question 

and methods of review may be similar or modified as appropriate at the time of update.  
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7 RECOMMENDATIONS AND EVIDENCE TO RECOMMENDATION 

 

7.1 CLINICAL ASSESSMENT 
 

Recommendation 1: Among children suspected of having Burkitt Lymphoma, look for the following 

during physical examination: abdominal masses; lymphadenopathy; head and neck masses; evidence 

of bone marrow abnormalities like pallor, ecchymoses, bleeding, or petechiae; CNS involvement 

findings such as headache, dizziness, vomiting, paralysis and paresthesia; ascites and pleural effusion. 

(High Quality Evidence; Strong Recommendation) 

Recommendation 2: Among children suspected of having Burkitt Lymphoma, ask for B symptoms in 

the clinical history such as fever, night sweats and weight loss. (High Quality Evidence; Strong 

Recommendation) 

Recommendation 3: Aside from the common items in the history and physical examination 

recommended above, the physician must also be aware of atypical presentations such as thyroid 

mass, URTI, dyspnea, dysphagia, and cavernous sinus thrombosis. (High Quality Evidence; Strong 

Recommendation) 

 

Evidence to Recommendation on Clinical Assessment 

Burkitt lymphoma is an aggressive B-cell Non-Hodgkin lymphoma. The patient may initially be 

seen by the medical community with symptoms affecting one or more anatomic sites. PubMed was 

utilized in searching related articles, studies and journals.  MeSH terms used are: "Burkitt lymphoma", 

"signs and symptoms" and "children". A total of 28 studies reviewed, eight of which were selected. 

All eight studies included with a total of 657 patients are of high-quality evidence. One high 

quality study noted that B symptoms were noted in 35% (Huang et al., 2015). In terms of physical 

examination findings, six high quality studies included abdominal tumors as one of the most common 

clinical presentations (52% mean percentage) (Ertem et al., 1996; Mbulaiteye et al., 2009; Huang et al., 

2015; Cavdar et al., 1994; Zheng et al., 2019). Lymphadenopathies (38%) were cited in five high quality 

studies (Mbulaiteye et al., 2009; Huang et al., 2015; Cavdar et al., 1994; Anavi et al., 1990). Head and 

neck masses were mentioned in four studies (33%) (Ertem et al., 1996; Mbulaiteye et al., 2009; Cavdar 

et al., 1994; Zheng et al., 2019). The less common clinical presentations of BL were bone marrow 

abnormalities (16%), ascites (13% and CNS involvement (13%) and pleural effusion (11%) (Ertem et al., 

1996; Mbulaiteye et al., 2009; Cavdar et al., 1994; Anavi et al., 1990; Zheng et al., 2019). The rest of 

the less common presentations of BL were liver involvement (6%), mediastinal (6%) and kidney 

presentations (6%); ovarian mass, skin nodule (3.7%); and least are testis involvement and breast mass  

(2.5%) (Ertem et al., 1996; Cavdar et al., 1994) 
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Overall, there is high-quality evidence suggesting B symptoms, abdominal tumors, 

lymphadenopathies, head and neck masses are common manifestations of BL. These are seen in at least 

30% of patients. The less common manifestations are bone marrow abnormalities, ascites, CNS 

involvement and pleural effusion found in at least 10% of cases. 

 

Evidence to Recommendation on Unusual Manifestation 

Some Burkitt Lymphoma are unusual and highly aggressive forms of NHL are seen in pediatric 

age groups. Because of its extremely low prevalence, little is known about the pathogenesis and clinico-

pathological features of this disease. PubMed was used in searching for related articles using the words 

"Burkitt lymphoma", “clinical presentations", signs and symptoms" and "children". Studies chosen were 

those with reports of being "rare" and "unusual". A total of eight (8) studies were reviewed, six (6) of 

which were eventually included. 

The six studies included a total of 112 patients. One was high-quality evidence and five were 

moderate quality evidence. Most of these are case reports/observational studies, with one meta-

analysis report. High quality evidence show that Upper Respiratory Tract  Infections (URTIs) are common 

presentations in 80% of cases (Periera et al., 2006; Banthia et al., 2003; Xeuereb et al., 2020). The rest 

of the five (5) moderate quality evidence suggested that the common atypical presentations of BL 

patients are thyroid mass 81% (Hayashi et al., 2020); Dyspnea 61% (Hayashi et al., 2020); and bone 

marrow presentations 38% (Yang et al., 2020; Marginean et al., 2018). All are of moderate quality 

evidence studies. The less common atypical presentations are dysphagia (16%), cavernous sinus 

thrombosis and thyrotoxicosis (4.8%) (Hayashi et al., 2020). 

Overall, the most atypical presentations of BL are thyroid mass (81%), URTIs (80%), dyspnea 

(61.1%) and bone marrow presentations (anemia, bleeding, petechiae, ecchymosis) (38.4%). In addition, 

atypical presentations of BL are dysphagia (16.7%), cavernous sinus thrombosis (4.8%), and 

thyrotoxicosis (4.8%). These are based on moderate quality evidence. 

 

7.2 DIAGNOSTIC AND ANCILLARY TESTS 
 

Recommendation 4: Among pediatric patients suspected of having Burkitt Lymphoma, do image-

guided core needle biopsy for lymph nodes to establish histopathological diagnosis. (Moderate 

Quality Evidence; Strong Recommendation)   

Recommendation 5: Among pediatric patients suspected of having Burkitt Lymphoma with equivocal 

results from core needle biopsy, repeat image guided core needle biopsy or perform surgical excision 

biopsy of lymph nodes. (Moderate Quality Evidence; Strong Recommendation)  

Recommendation 6: Morphological features are the cornerstone in the diagnosis of Burkitt 

Lymphoma. If available, employ immunophenotypic, cytogenetic, and molecular tests to strongly 

establish or validate the diagnosis. (High Quality Evidence; Strong Recommendation) 
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Recommendation 7: Among pediatric patients diagnosed to have BL, offer CT imaging or PET scan for 

pretreatment staging and monitoring. If not available, ultrasound may be used. (High Quality 

Evidence; Strong Recommendation) 

 

Evidence to Recommendation on Diagnosis 

The diagnosis of BL is usually based on biopsy that can be performed with the following options 

i.e., fine needle, core needle or surgical. Fine needle aspiration biopsy specimens are obtained by a 

surgeon using a 22–25-gauge needle with multiple passes. In core needle biopsy, the puncture is 

performed by using standard percutaneous biopsy using a coaxial technique in all cases with a semi-

automated biopsy gun that could obtain a core of tissue 17 mm long. A PubMed search was done with 

the terms “Burkitt lymphoma”,  “Pediatric”,  “Adolescent”, “Core needle biopsy”, and “Fine needle 

biopsy”. Reference lists of articles were also searched through this approach. The recommendations are 

based on available published evidence. We reviewed a total of 15 published articles and 4 were included 

in the analysis with moderate quality evidence. There were 482 patients included in the studies. 

In suspected lymphoma patients, fine needle aspiration biopsy is not recommended due to its high rate 

of non-diagnostic samples and incomplete classification of lymphoma. Nevertheless, there is a high 

diagnostic accuracy rate reported in the initial diagnosis of lymphoma for fine needle aspiration biopsy if 

in conjunction with flow cytometry having an accuracy of 95%, sensitivity 93% and specificity 100%. 

(Dong et al., 2010) For those with suspected lymphoma in whom a lymph node is not easily accessible 

for fine needle aspiration biopsy, core needle biopsy with hemato-pathology slide examination with or 

without concurrent sub-typing is appropriate for diagnosis which has an accuracy of 98.4%, sensitivity of 

100% and specificity 100%. (Loubeyre et al., 2009).  Core needle biopsy revealed high diagnostic yield 

equivalent to surgical excision biopsy for suspected lymphoma. Core needle biopsy successful biopsy 

rate of 89% was comparable to surgical biopsy rate of 93.5% (p=0.25). Core needle biopsy provided 

minimal invasiveness, shorter waiting time to diagnosis and easily accessible. (Chatani et al.,2020) 

 Two studies (deKerviler et al., 2000 and Loubeyre et al., 2009) of 221 patients assessed core 

needle biopsy through confirmatory subtyping. Both studies provided good quality of evidence that 

morphology through biopsy can accurately diagnose lymphoma with confirmatory test using subtyping. 

Image-guided core needle biopsy is a cost efficient, safe and time-saving diagnostic tool for the 

evaluation of suspected lymphoma. Only for samples showing non-diagnostic or equivocal cases, it is 

recommended to consider re-biopsy or surgical excision biopsy. (Nguyen et al., 2014) Overall, there is 

moderate quality evidence that would recommend image guided core needle biopsy as the diagnostic 

procedure of choice in the diagnosis of patients with suspected lymphoma. 

 

Evidence to Recommendation on Diagnostic Tests 

A vast number of leukemias and lymphomas are diagnosed without the use of molecular, 

genetic and cytogenetic studies. Morphologic features as seen from histopathological samples remain 

the cornerstone of the evaluation of these malignancies. In Burkitt Lymphoma, however, a combination 

of morphologic, immunophenotypic, cytogenetic/molecular parameters are employed in its diagnosis. 

No single parameter can be used as the gold standard for diagnosis of Burkitt Lymphoma. (Arber, 2000) 
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Burkitt Lymphoma tumor cells usually have rounded nuclei with finely clumped chromatin and multiple 

basophilic, medium-sized, para-centrally located nucleoli. Their cytoplasm is deeply basophilic and 

usually contains lipid vacuoles. These tumor cells are seen with a diffuse, monotonous pattern of growth 

and many mitotic figures. A so-called “starry sky” pattern is usually present due to numerous tingible 

body macrophages. (WHO 2016)   

Tissue biopsies of suspected Burkitt Lymphoma tumors are also subjected to immunophenotypic 

or molecular tests such as the following: Ki-67, B-cell markers (CD19, CD20, CD22, CD79a, PAX5), 

germinal center markers (CD10, BCL6), and MYC protein. The molecular hallmark of BL is the 

translocation of MYC at band 8q24 to the IGH region on chromosome 14q32, t (8;14) (q24; q32), or less 

commonly to the IGK locus on 2p12 [t (2;8)] or the IGL locus on 22q11 [t (8;22)]. However, MYC 

translocations are not specific for BL, and may occur in other types of lymphoma. Furthermore, 

additional chromosomal abnormalities may also occur in BL: (a) gains of 1 q, 7, and 12; (b) losses of 6q, 

13q32-34, and 17p. (WHO 2016) When used for the diagnosis of Burkitt Lymphoma, molecular tests 

have high sensitivity and negative predictive (NP) values and cytogenetics have high specificity and 

positive predictive (PP) values. Molecular tests have sensitivity and negative predictive value results of 

100% compared to 48 - 93% only if molecular tests were not employed in diagnostics. Cytogenetics have 

specificity and positive predictive value results of 100% compared to only 16% (specificity) and 39% 

(PPV) when cytogenetics is not employed. Accuracy of molecular testing (62% & 95%) and cytogenetic 

testing (48%) is high or at par with the accuracy of the previous and current BL diagnostic modalities 

(69%, 95%, and 34%) when used in the diagnosis of BL. (Dave et al. 2006; Poirel et al.2008; Boerma et 

al. 2008 ) 

Studies dealing with review of previously diagnosed Burkitt Lymphoma cases showed that using 

specific molecular tests yielded more BL identified cases compared to previous and current BL diagnostic 

modalities. Pathological diagnosis identified 25 BL cases out of 71 lymphoma cases under study. With 

molecular testing, however, 52 out of 71 cases were identified as BL. (Dave et al., 2006) With the use of 

cytogenetics, 76% of lymphoma cases under study were identified as BL compared to 60% only in the 

absence of cytogenetic testing. (Poirel et al.,2008) Using molecular testing, 97 out of 299 lymphoma 

cases were identified as BL compared to 81 out of 299 lymphoma cases identified by pathological 

diagnosis. (Boerma et al., 2008) Specificity and positive predictive (PP) values of purely molecular tests, 

however, are low compared to the current WHO diagnostic criteria for BL since a combination of 

morphologic, molecular, cytogenetic, and clinical presentations are being considered in the current 

WHO BL diagnostic criteria. Two studies using molecular testing reported specificity of 41% and 93% 

(Dave et al. 2006; Boerma et al. 2008) compared to 100% specificity when using the current WHO 

diagnostic criteria for BL diagnosis.  

However, in cases where, cytogenetics and molecular tests are not available, a novel flow 

cytometric antibody CD44 measurement can also be an alternative method to differentiate BL from 

diffuse large B cell lymphoma (DLBCL) .  Eight articles were found at PubMed about the significance of 

CD44 among patients with BL but only 2 cross sectional studies with complete data were included.  CD44 

deficiency is a consistent finding in childhood Burkitt Lymphoma as proven by both studies. One high 

quality study (Schniederjan 2010) and 1 moderate quality evidence (Attarbaschi, 2007) demonstrated 

that CD44 is low or absent in BL while high in DLBCL with average sensitivity of 94.2%, specificity of 

84.5%, PPV of 91.5%, NPV of 90.1 and accuracy of 91.5%.  Overall, there is a moderate to high quality of 
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evidence that flow cytometry immunophenotyping using CD44 aids in distinguishing BL from DLBCL.  

This can be included in the immunophenotyping panel if one needs to differentiate BL from DLBCL in a 

clinical trial to further strengthen this evidence. 

Overall, we found moderate to high quality evidence that suggest molecular testing (including 

cytogenetics) is accurate in the diagnosis of BL. However, the use of specific molecular tests or 

cytogenetics alone for the diagnosis of BL is not recommended. 

 

Evidence to Recommendations on Imaging Studies 

Aside from biopsy, radiologic imaging has also been tested for the diagnosis of BL. The options 

available for radiologic imaging are ultrasound, CT and PET scan. The role of ultrasound in the diagnostic 

workup of BL demonstrates that abdominal ultrasound provides more accurate staging than clinical 

examination alone. (Marjerrison et al. 2021) Ultrasonography is a widely accepted initial imaging 

workup; therefore, recognition of the sonographic features of BL should contribute to its early diagnosis 

and initiation of treatment. (Okamoto et al. 2018)  A careful ultrasound assessment of all abdominal 

organs conducted with the use of convex and linear probes increases the chances of establishing an 

adequate diagnosis. (Brodzisz et al. 2013) Accurate initial staging is of primary importance, especially in 

children, as over-treatment increases the risk of long-term side-effects, and advanced stages require an 

aggressive therapeutic regimen. PET scan is significantly more sensitive than conventional CT in the 

management of aggressive pediatric mature B cell NHL. CT scan has a relatively high sensitivity and 

specificity for pretreatment staging of lymphoma. PET/CT had significant implications in terms of early 

assessment of treatment response. (Raef Riad et al. 2010) PET/CT should be the first modality for all 

purposes in initial staging, evaluating, treatment response and follow-up. 

A PubMed search was done with the MeSH terms “pediatric Burkitt lymphoma”, “radiologic 

imaging”,” diagnostic test”, “sonography”. A total of 31 published evidence with inclusion of 6 studies 

and a total of 411 patients were included in this pertinent question. Using the modified GRADE-pro, our 

analysis included 2 high quality studies (Rahman et al. 2016; Kamona et al. 2003) and 4 moderate 

quality studies (Riad et al. 2010; Marjerrison et al. 2012; Okamoto et al. 2018; Brodzisz et al. 2013). 

The sensitivity (Se), specificity (Sp), and predictive values (PV) of PET scan during management of 

pediatric mature B cell non-Hodgkin’s lymphoma (NHL) in comparison with conventional computed 

tomography (CT) scan were identified. In BL, sensitivity was 91.3% for PET, and 66.7% for CT (p = 0.08). 

Specificity was 85.7% for PET, while was 58.7%for CT (p < 0.001). PPV and NPV were 40.5% and 98.4%, 

for PET, while 14.3% and 94.4% for CT scan (p < 0.001, and 0.05 respectively (Rahman et al.2016). 8F-

FDG PET/CT is a useful method in the management of pediatric lymphomas wherein it showed great 

value in initial staging of lymphomas (Riad et al. 2010). PET CT is not recommended in routine follow up 

after complete remission. It has a low PPV due to post therapeutic inflammation taken denoting high 

false positivity rather than true relapse. (Rahman et al., 2016) 

Overall, we found moderate to high quality evidence that showed PET scan to be more sensitive 

than conventional CT. It can have significant implications in terms of early assessment of treatment 

response as it allows accurate characterization of residuals. However, PET/CT scan is not readily 

available everywhere. CT scan is also recommended as an invaluable tool in the characterization of the 
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disease processes in children with Burkitt lymphoma. Provision of an Ultrasound at diagnosis in resource 

poor settings is also useful. 

 

7.3 STAGING, RISK CLASSIFICATION, AND PROGNOSIS 
 

Recommendation 8: Among pediatric patients diagnosed with Burkitt Lymphoma, we recommend 

using the International Pediatric Non-Hodgkin Lymphoma Staging System. (High Quality Evidence; 

Strong Recommendation) 

Recommendation 9: Among pediatric patients diagnosed with Burkitt Lymphoma, the French-

American-British Mature B-Cell Lymphoma (FAB-LMB) or Berlin Frankfurt Munster (BFM) risk 

stratification can be used. (Moderate Quality Evidence; Strong Recommendation) 

Recommendation 10: In pediatric patients with Burkitt Lymphoma, identify the following prognostic 

factors: extent of the disease (CNS and bone marrow involvement, minimal disseminated disease*), 

age of patient at diagnosis, primary site of tumor, LDH level, presence of EBV*, and cytogenetic 

abnormalities* (*depending on availability). (Moderate to High Quality Evidence; Strong 

Recommendation). 

 

Evidence to Recommendation on Staging 

For more than 3 decades, pediatricians used the Murphy/St. Jude Childhood NHL staging 

classification in determining the stage of Burkitt lymphoma among children.  Since then, the pathologic 

classification of NHL has changed significantly, and major limitations of the said staging classification 

include lack of consideration of new distinct pediatric NHL histologic entities; absence of recognition of 

frequent skin, bone, kidney, ovarian, and other organ involvement; and lack of newer precise methods 

to detect bone marrow and CNS involvement, minimal disease quantification, and highly sensitive 

imaging technologies.   

To address these limitations, a revised system was made by an international multidisciplinary 

expert panel in 2015 and named it as the International Pediatric NHL Staging System (IPNHLSS).  

Evidence-based disease distribution and behavior were reviewed from multiple pediatric cooperative 

group NHL studies incorporating new histologic entities, extra-nodal dissemination, improved diagnostic 

methods, and advanced imaging technology. This revised international staging system includes 

modifications in stage definitions and the inclusion of new information, such as additional staging 

information, to incorporate recent medical progress. This will facilitate more precise staging for children 

and adolescents with Burkitt Lymphoma. Thus, we recommend the use of the revised IPNHLSS, as 

detailed in the table below.  Our report presents this proposed revised staging classification of childhood 

and adolescent NHL, representing a multidisciplinary international collaboration of experts in childhood 

and adolescent NHL (Rosolen et al. 2016). 
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Box 2 International Pediatric Non-Hodgkin Lymphoma Staging System 

Stage I  

     Single tumor with exclusion of mediastinum and abdomen (N; EN; B or S: EN-B, EN-S)   

Stage II 

     Single EN tumor with regional node involvement 

     ≥ Two N areas on same side of diaphragm  

  Primary GI tract tumor (usually in ileocecal area), ± involvement of associated mesenteric nodes, that 

is completely resectable (if malignant ascites or extension of tumor to adjacent organs, it should be 

regarded as stage III)      

Stage III 

      ≥ Two EN tumors including EN –B or EN-S) above and or below diaphragm 

      ≥ Two N areas above and below diaphragm 

     Any intrathoracic tumor (mediastinal, hilar, pulmonary, pleural, or thymic)   

     Intra-abdominal and retroperitoneal disease, including liver, spleen, kidney, and/or ovary 

localizations, regardless of degree of resection (except primary GI tract tumor [usually in ileocecal 

region] ± involvement of associated mesenteric nodes that is completely resectable)  

     Any paraspinal or epidural tumor, regardless of whether other sites are involved   

  Single B lesion with concomitant involvement of EN and/or non regional N sites   

Stage IV 

     Any of the above findings with initial involvement of CNS (stage IV CNS), BM (stage IV BM), or both 

(stage IV combined) based on conventional methods 

NOTE. For each stage, type of examination and degree of BM and CNS involvement should be specified. 

Based on classification proposed by Murphy. Abbreviations: B, bone; BM, bone marrow; EN, extranodal; 

N, nodal; S, skin. 
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Box 3 Additional Staging Information 

BM involvement 

Stage IV disease, resulting from BM involvement, is currently defined by morphologic evidence of 5% 

blasts or lymphoma cells by BM aspiration; this applies to any histologic subtype and will be 

maintained in IPNHLSS.  

 

For each stage, type and degree of BM involvement (by BM aspiration) should be specified, using 

abbreviations below to identify involvement 

     BMm: BM positivity by morphology (specify % lymphoma cells) BMi:  

     BM positivity by immunophenotypic methods (immunohistochemical or flow-cytometric analysis; 

          specify % lymphoma cells)         

     BMc: BM positivity by cytogenetic or FISH analysis (specify % lymphoma cells) 

     BMmol:  BM positivity by molecular techniques (PCR based; specify level of involvement) 

 

Same approach should be used for PB involvement (ie, PBm, PBi, PBc, PBmol)  

Definition of BM involvement should be obtained from analysis of  bilateral BM aspirates and BM    

          Biopsy. 

CNS involvement  

     CNS is considered involved in case of:  

          Any CNS tumor mass (identified by imaging techniques [i.e., CT, MRI]) 

          Cranial nerve palsy that cannot be explained by extradural lesions  

          Blasts morphologically identified in CSF  

     Condition that defines CNS positivity should be specified: CNS positive/ mass, CNS positive/palsy, 

CNS positive/blasts 

     CSF status: CSF positivity is based on morphologic evidence of lymphoma cells  

     CSF should be considered positive when any No. of blasts is detected 

     CSF unknown (not performed, technical difficulties)  

     Similar to BM, type of CSF involvement should be described whenever possible  

          CSFm: CSF positivity by morphology (specify No. of blasts/L) 

          CSFi: CSF positivity by immunophenotype methods (immunohistochemical or flow cytometric  

               analysis; specify % lymphoma cells) 

          CSFc: CSF positive by cytogenetic or FISH analysis (specify % lymphoma cells)  

          CSFmol: CSF positivity by molecular techniques (PCR based; specify level of involvement) 

NOTE. Until sufficient data are available, PET should be used with caution for staging, and PET results 

should be compared and discussed in light of other more consolidated imaging approaches. 

Abbreviations: BM, bone marrow; CT, computed tomography; FISH, fluorescent in situ hybridization; 

IPNHLSS, International Pediatric Non-Hodgkin Lymphoma Staging System; MRI, magnetic resonance 

imaging; PB, peripheral blood; PBc, PB positivity by cytogenetic or FISH analysis; PBi, PB positivity by 

immunophenotype methods; PBm, PB positivity by morphology; PBmol, PB positivity by molecular 

techniques; PCR, polymerase chain reaction; PET, positron emission tomography. 
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Evidence to Recommendation on Risk Stratification 

Several prognostic factors have been associated with influencing event-free survival (EFS) in 

children with Burkitt lymphoma. Identification of prognostic factors to aid treatment refinement is a 

persistent goal for specialists involved in treatment of childhood lymphoma.  The French-American-

British Mature B-Cell Lymphoma (FAB-LMB) protocols have categorized the risk-based treatment into 

three strata, where risk group A includes completely resected stage I/abdominal II disease and group C 

includes patients with CNS involvement or extensive (> 25%) involvement of the bone marrow (BM); 

Group B includes all patients not eligible for Group A or C. The Berlin Frankfurt Munster (BFM) protocols 

instead categorized the survival outcome based on four groupings, where Risk 1 includes completely 

resected stage I or II disease, Risk 2 includes stage I or II but not resected or those with stage III disease 

and LDH < 500 U/L.  Those belonging to Risk 3 are stage III disease with LDH ≥ 500 to < 1000 U/L or those 

with stage IV and LDH < 1000 U/L and CNS negative.  Risk 4 includes stage III or IV with LDH ≥ 1000 U/L 

and/or CNS positive.  Treatment recommendations for pediatric patients with BL are based on either of 

this risk group classification.   

One moderate quality study which was participated by 161 treatment centers determined the 

survival outcome of patients with NHL based on FAB-LMB groupings: Group A as low risk (limited or 

those with resected stage I and abdominal completely resected stage II); Group B (intermediate risk) 

those not belonging to Group A or B; and Group C as a High-Risk group (advanced or with bone marrow 

involvement and/or CNS disease). This study compared the EFS of those children with BL belonging to 

Group A versus those belonging to Group B and C with EFS of 99% versus 84% respectively. Those 

belonging to Group A (EFS 99.2%) were compared to Group B alone (EFS 89.9%).  Further results showed 

Group A and B (EFS of 94%) to Group C (EFS of 79%); Group B (EFS 89%) to Group C (EFS of 79%); and 

group A alone (EFS of 99.2%) compared to Group C alone (EFS of 78.9%).  (Cairo et al. 2007) 

Another high quality study utilizing BFM risk stratification protocol categorized the patients 

according to serum LDH in addition to stage of the disease. This study compared the EFS of patients 

belonging to R1 versus R2  (100% vs 96%), EFS of patients  with R2 versus R3 ( 96% vs 78%) and the  EFS 

of patients with  R3 versus R4 (90 % vs 70%). The EFS of stage III and IV B-ALL was lower if their LDH ≥ 

1,000 U/L than those with LDH < 1000 (RR = 6.450; P < .0017).  There is a  high quality of evidence that 

determines the survival outcome based on 4 groupings:  Risk 1 as low risk , Risk 2 and 3 as intermediate 

risk and Risk 4 as a high-risk group (Reiter et al. 1999). 
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Evidence to Recommendation on Prognosis 

Many studies have contributed to the identification of possible risk factors for a bad prognosis, 

such as age, gender, CNS or marrow involvement, and chromosomal abnormalities. Bulky disease, 

estimated through staging systems, resection status and serum LDH levels, seem to be important 

adverse prognostic factors.   The identifiable prognostic factors that may affect the survival of patients 

with BL were investigated, and grouped according to extent of the disease, non-modifiable factors such 

as the age of the patient and primary sites of the tumor and some laboratory tests like serum LDH levels, 

presence of Epstein Barr Virus (EBV) and cytogenetic abnormalities.  To identify these factors, our 

PubMed search retrieved 20 full articles and 10 were included in this analysis with a total number of 

1,962 patients.   

Extent of disease has also been used as a prognostic factor. Advanced stage compared to early 

stage gives poorer EFS 86.6% versus 98.8% (Woessmann et al. 2005). Combination of advanced stage, 

poor resectability, and CNS disease gave an EFS of 82.6% and failure free survival (FFS) of 77.3% 

compared to 94% EFS and 94.9% FFS to those with early stage, resectability and absence of CNS disease 

with a HR of 3.58. (Woessmann et al2005) This finding has a HIGH quality and critical importance based 

on GRADE-pro. Two high-quality studies identify minimal disseminated disease (MDD) a poor-prognosis 

subgroup among children with high-risk BL with a HR of 4.74 (Mussolin et al., 2012). MDD positivity was 

the only prognostic factor that retained its adverse prognostic value on progression free survival (PFS) in 

the multivariate analysis; P = 0.04; HR 2.6 with 95% CI ,1.1 - 6.5.  (Pillon et al. 2016) 

Bone marrow and CNS involvement have also been tested as prognostic factors. One high 

quality study proved that the presence of lymphoma cells in the bone marrow biopsy gives a 2-year 

cumulative survival rate of 70% while those without bone marrow involvement gives 100%. (Chen et al. 

2018) This study also compared those patients with bone marrow involvement with more than 25% to 

those with less than 25%.  This gives a 2-year cumulative survival rate of 63.6% versus 100% 

respectively.  Another high-quality study demonstrated that the presence of isolated CNS disease is 

associated with a poor EFS of 70% compared to 88.2% EFS to those without CNS disease. (Woessmann 

et al. 2005) One moderate quality evidence showed that the presence of both CNS disease and BM 

positivity gives an EFS of 61% compared to 91% for those without CNS disease and bone marrow 
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involvement.  The relative failure rate (RFR) is high at 4.9% (Cairo et al., 2007).  Same result was 

observed in another moderate quality   study demonstrating the presence of both CNS disease and BM 

positivity gives an EFS of 62% compared to 89% for those without CNS disease and bone marrow 

involvement (Belgaumi et al., 2016). This study also reported that the presence of both CNS disease and 

Bone marrow disease has an EFS of 52.9% compared to 73% to those with BM involvement but without 

CNS disease. 

One high quality study determined that age is an important prognostic factor among patients 

with BL. This included a total of 364 pediatric patients (146 patients were older than 10 years old while 

218 patients were younger than 10 years of age). In univariate analysis of patients of the combined risk 

groups R3 and R4 and age older than 10 years (P < .01) were associated with inferior FFS of only 40% 

versus 60% of those younger than 10 years old and advanced risk.  In a Cox regression model with the 

co-variables age younger than 10 years versus 10 years or older, and risk group R3 versus R4, the hazard 

ratio was 3.59 (95% CI, 1.30-9.93; P < .014) (Woessman et al., 2005). Another high quality study using 

the survival analysis of 13 Surveillance, Epidemiology, and End Results registries  from 1992 through 

2001 which included 2442 children, adolescents and young adults up to 24 years old patients of NHL.   

Subgroup analysis was made out of 216 Burkitt lymphoma patients belonging to 0-19 years of age.  A 5-

year overall cause-specific survival with multivariate Cox proportional hazards to obtain hazard ratios 

(HRs) and their 95% confidence interval was modelled.  Adolescents were more likely to die within 5 

years of NHL diagnosis compared with younger children (HR, 2.4; 95% CI, 1.7-3.3)   We found that 5-year 

survival rates were lower among adolescents than among children 0-14 years old.  Adolescents are 

increasingly being recognized as a group with unique biological and psychosocial traits that may affect 

their cancer survival. (Tai et al. 2010).  

Another prognostic factor that may be considered is the primary site of the tumor.   A major risk 

factor that was identified involving 1,111 patients was the association of an inferior outcome in 

mediastinum primary site compared to patients with peripheral node primaries.  There’s a higher 

treatment failure rate associated with mediastinal disease and abdominal/retroperitoneal disease 

(relative failure rate, 4.5 and 2.7, respectively) versus patients with peripheral node primaries (Cairo et 

al.2007). 

Some laboratory tests that affect survival of children's BL offer to improve chemotherapy 

regimens and increase long-term survival.   We searched for the evidence and retrieved 15 articles but 

only 6 studies were relevant and included.  Six studies involving 2,310 patients discussed the importance 

of LDH. Two high quality studies (Chen, et al. 2018; Reiter et al. 1999) proving that LDH level more than 

2x the upper limit of normal or LDH > or equal to 500 U/L has a lower 2-year cumulative survival rate.  

Increased LDH (more than 2x the upper limit of normal versus lower than 2x ULN) is an independent risk 

factor associated with a significant increase in treatment failure rate (relative risk of 2.0 – Cairo et 

al.,2007).  One high quality evidence (Sandlund, 1997) and 1 moderate quality evidence that pediatric 

patients with BL had a poorer EFS and OS if their LDH level is more than 500 U/L than those with LDH 

less than 500 U/L. (Belgaumi et al., 2016).    Another high-quality evidence that LDH value above the 

median value had an independently negative prognostic value (P < 0.0001).  In multivariate Cox 

regression analysis, only higher LDH value was confirmed as significantly associated with increased risk 

of failure (P < 0,0001; HR of 6.1; 95% C], 2.7- 13.6).   Another high quality study (Reiter, 1999) showed 

that the pEFS was significantly lower for patient with stage III/IV/B-ALL if their LDH values are greater 
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than 1,000 U/L as compared with those with LDH values less than 1,000 U/L. In a Cox regression analysis 

with the co-variables stage (stage III v stage IV1B-ALL) and LDH (1,000 versus 1,000 U/L), LDH greater 

than 1,000 U/L was the superimposed predictor for treatment outcome (risk ratio, 6.450; P = .0017).  

The relationship between Burkitt’s lymphoma and blood levels of Epstein-Barr Virus in children 

in one high quality study found that the EBV load in blood might be a diagnostic and prognostic marker 

for the onset and monitoring of BL in African children. A statistically significant association was found 

between BL and EBV detection in peripheral blood, with a predominance of EBV type 1. Sixty percent of 

BL patients had EBV detectable in peripheral blood compared to 30% in control; (OR = 4.77, 95% CI = 

1.71 – 13.33, p value = 0.003). Children with BL had higher viral load in their peripheral blood than EBV 

positive controls. (Kabyemera et al. 2013).   Another high-quality evidence study in this context, 

determined that plasma EBV DNA would be an implementable and valuable clinical biomarker for BL 

diagnosis and treatment.  In this study, although few children had assessable plasma for EBV DNA at 

clinical relapse, the proportion with detectable viremia was similar to mid-treatment and completion 

timepoints, but viremia level was higher at relapse when detected.  Among children with baseline 

plasma EBV detected, survival was significantly worse for patients with baseline level ≥6 log10copies/mL 

versus <6 log10copies/mL (p=0.0002).  Additionally, after cytotoxic treatment initiation, survival was 

worse for children with persistent mid-treatment plasma EBV detection versus those without (p=0.041).  

To conclude, quantitative plasma EBV DNA demonstrated potential utility for diagnosis, prognosis, and 

response assessment in a prospective pediatric BL (Westmoreland, 2017). 

Another important examination that could help in prognosticating patients with BL is to employ 

cytogenetic tests. Through cytogenetics, it is known that the molecular hallmark of BL is the 

translocation of MYC at band 8q24 to the IGH region on chromosome 14q32. Additional chromosomal 

abnormalities may also occur in BL, these include the following: gains of 1q, 7, and 12 and losses of 6q, 

13q32-34, and 17p. These abnormalities may play a role in the progression of the disease. (2016 WHO 

Classification of Tumors of Hematologic and Lymphoid Tissues). We reviewed and included one article 

of high-quality evidence that used cytogenetics in risk group stratification of Burkitt Lymphoma.   

Specifically, presence of 7q+, 13q deletion and cytogenetic complexity (more than 3 cytogenetic 

abnormalities) are associated with poorer outcomes. (Poirel et al. 2008). On the other hand, there is no 

significant difference as to outcomes in BL patients with or without 8q24 rearrangement. (Poirel et al. 

2008) 

Overall, there is moderate to high quality evidence that extent of the disease such as CNS and 

bone marrow involvement, presence of minimal disseminated disease, age of the patient at diagnosis, 

primary site of the tumor, LDH level, presence of EBV and cytogenetic abnormalities will help in 

determining the prognosis of children with BL.   

 

7.4 TREATMENT AND SIDE EFFECTS 
 

Recommendation 11: Among pediatric patients with newly diagnosed Burkitt Lymphoma with CNS 

and/or bone marrow involvement Burkitt Lymphoma (Group C patients or R3-R4), offer treatment 
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that includes Rituximab 375 mg/m2 x 4-6 doses added to systemic chemotherapy with FAB LMB 

Regimen (High Quality Evidence) or BFM Regimen (Moderate Quality evidence; Strong 

Recommendation). 

Recommendation 12: Among pediatric patients with newly diagnosed Burkitt Lymphoma with 

Intermediate Risk (Group B) and Low Risk (Group A) or R1 and R2 risk stratification, offer treatment 

that includes systemic chemotherapy with FAB LMB Regimen or BFM Regimen. (Moderate Quality 

Evidence; Strong Recommendation) 

Recommendation 13: Among pediatric patients with Burkitt Lymphoma undergoing treatment, watch 

out for febrile neutropenia, hematologic toxicities (anemia, thrombocytopenia), infection, mucositis, 

and tumor lysis syndrome which are the most common side effects. Monitor also for possible gastric 

toxicities (diarrhea and constipation), kidney failure, and infusion-related reactions such as 

hypersensitivity reactions and hypotension (usually associated with Rituximab) that are less common 

side effects. (Moderate Quality Evidence; Strong Recommendation) 

 

Evidence to Recommendation for Treatment 

Historically the survival of pediatric Burkitt Lymphoma has been poor; using low dose 

Cyclophosphamide is ineffective (San Roman et al. 2013). The addition of Vincristine to the Malawi 28 

day BL treatment protocol did not improve survival (Depani et al. 2015). Systemic chemotherapy with 

CHOP did not also improve outcomes in Pediatric BL compared to less intensive regimens in Malawi 

(Stanley et al. 2016) 

Classical lymphoma regimens using anthracycline, vincristine (VCR), cyclophosphamide (CPM), 

and prednisone with CNS prophylaxis were also initially used for the treatment of children with BL/ L3 

acute lymphoblastic leukemia (L3ALL) but failed to achieve complete response (CR) in advanced disease. 

Recent improvement in the treatment of Burkitt Lymphoma among children usually involves 

brief duration, high intensity chemotherapy regimens that is associated with improved outcome with 

survival rates higher than 90% even in patients with central nervous system (CNS) involvement or L3ALL. 

The addition of monoclonal antibody therapy with Rituximab shows promise for improved outcomes 

and reduced toxic effects. 

Our PubMed search yielded 53 articles and 9 studies with a total of 1,134 patients included in 

this review. One was high quality (Minnard Colin et al., 2020) while 8 were moderate quality evidence 

(Goldman et al. 2014; Zijun Zhen et al. 2020; Aydin et al. 2019; Sun XF 2007; Sun XF et al. 2006; Bouda 

et al. 2019; Stanley et al. 2015; Park et al. 2011) 

One high quality study noted that Rituximab added to standard LMB chemotherapy markedly 

prolonged EFS and OS among children and adolescent with high risk Burkitt Lymphoma, with 3-year 

EFS/OS of 93.9 (95% CI, 89.1–96.7)/ 95.1 (95% CI, 90.5–97.5) (Minard-Colin et al. 2020). Two moderate 

quality evidence noted with Rituximab 375 mg/m2 plus systemic chemotherapy, one with LMB 96  for 

the treatment of children and adolescent with CNS and/or Bone Marrow Positive Burkitt Lymphoma 

(Group C patients) with 3 years EFS and OS of 93% and 90% (Goldman et al. 2014); and the other with 
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Systemic Chemotherapy with BFM 90 Protocol,  with 3 years EFS and OS of 81.2 given Rituximab (375 

mg/m2) x 1-3 doses + Systemic Chemotherapy with BFM 90 Protocol  and 3 years EFS 96.8 and OS 96.7  

given Rituximab (375 mg/m2) x 4 -6 doses (Zijun Zhen et al. 2020) 

Moderate quality evidence was also noted in pediatric Burkitt Lymphoma given systemic 

chemotherapy only with FAB LMB 96 regimens showing 3- and 5-year Overall Survival (OS) and Event 

Free Survival (EFS) of 86.8% and 81.6% (Park et al. 2011), 90.8% and 87.4% (Aydin et al. 2019). Patients 

in Group B or Intermediate Risk received COP (Cyclophosphamide, Vincristine and Prednisone) as 

prophase, 2 courses of COPADM (Cyclophosphamide, Vincristine, Prednisone, Doxorubicin and 

Methotrexate) as induction, 2 courses of CYM (Cytarabine, Methotrexate, TIT, Folinic acid) as 

consolidation and maintenance chemotherapy (Vincristine, Prednisone Methotrexate, Folinic acid, 

Cyclophosphamide, Doxorubicin, TIT), with 5 years OS and EFS of 95% and 93% (Aydin et al. 2019). 

Patients in High Risk Group C received COP (Cyclophosphamide, Vincristine and Prednisone) as 

prophase, 2 courses of COPADM (Cyclophosphamide, Vincristine, Prednisone, Doxorubicin and 

Methotrexate) as induction, 2 courses of CYM (Cytarabine, Methotrexate, TIT, Folinic acid) as 

consolidation and 4 maintenance chemotherapy cycles (Vincristine, Prednisone, Methotrexate, Folinic 

acid, Cyclophosphamide, Doxorubicin, TIT), with 5 years OS and EFS of 78% and 62% (Aydin B et al. 

2019) 

An equivalent moderate quality of evidence was also noted by giving systemic chemotherapy 

with Modified B-NHL-BFM-90 protocol among Burkitt Lymphoma in Chinese children and adolescents, 

with tolerable toxicity (Sun XF at al.2007). EFS of BFM 90 regimen for Pediatric Burkitt Lymphoma is 

85.5% for all patients and for Group R1, R2, R3 and stage III and IV of 100%, 84%, 72%, 80% respectively. 

With EFS For Low risk, moderate risk and high-risk group of 100%.92% and & 70% (Sun XF. 2006). EFS 

and OS for those Pediatric Burkitt Lymphoma given Anthracycline based systemic chemotherapy with 

Cyclophosphamide, Doxorubicin, Vincristine and Prednisone (CHOP), with 18 months Overall Survival of 

29%, for Stage I/II 51% OS, for Stage III 28% OS, for stage IV 17% OS (Stanley et al. 2016). For pediatric 

Burkitt Lymphoma patients given GFAOP Lymphomes Malins B (GFALMB) 2009: prephase with 

cyclophosphamide followed by 2 induction courses (Cyclophosphamide, Vincristine, Prednisone, High 

Dose Methotrexate (HDMTX)), 2 consolidation courses (Cytarabine, HDMTX) and maintenance phase 

only for stage IV,  Overall Survival for Stage II bulky disease is  63%, stage III disease 60% and for stage 

IV, 31%, with one year OS of 60% for all patients. (Bouda et al., 2019) 

Overall, there is moderate quality evidence to show that the following standard regimen 

improve survival in Burkitt Lymphoma: FAB LMB 96 regimens with 3- and 5-year OS and EFS of 86.8% 

and 81.6% (Park et al. 2011), 90.8% and 87.4% (Aydin et al. 2019) and BFM 90 Regimen with anEFS 

85.5% (Sun XF et al. 2006). There is high to moderate quality of evidence to show that rituximab added 

to standard regimen resulted in improved survival among group C BL and R2-R4 patients.  
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Response Monitoring and Follow Up 

A standardized system to describe response evaluation is clinically important. In an effort to 

address these issues, a multi-disciplinary group of experts in the management of adults with lymphomas 

convened to develop a uniform approach to describing treatment response for malignant lymphomas. 

This initiative was referred to as International Harmonization Project (Cheson, et al 1999). This system 

was widely adapted, with an updated set of guidelines published in 2007 (Cheson, et al 2007). In this 

system Complete Remission (CR) indicated  disappearance of all the disease, Partial Remission (PR) 

indicated regression, >50% reduction in tumor size,  Stable Disease (SD) – indicated non CR, non PR and 

non PD (progressive disease). PD indicated > 50 increase in size of old lesions or the development of new 

lesions. 

Once response has been assessed, further imaging studies should be performed judiciously and 

prompted by clinical indications. A careful history, physical examination and good clinical judgement are 

the cornerstone of patient follow up.  Laboratory testing at follow up visits should include CBC and 

serum chemistries, including LDH and other relevant blood test. (Sandlund 2012, Cheson et al 2007). The 

frequency of follow-up should decrease, with visits being reduced from every 3 months during the first 2 

years, to every 6 months for the next 3 years, and then annually thereafter to monitor for late relapse 

and treatment-related adverse effects.(Cheson et al, 2014) 

 

Table 1.  Systemic Chemotherapy: BFM R1 and LMB Group A. 

  BFM LMB 

Group R1 Group A 

Definition Stage I and II, completely 

resected 

Stage I and II, completely 

resected 

No of Courses 2 2 

Dexamethasone 10 mg/m2 x 10 days   

Cytarabine 150 mg/m2 every 12 hours day 4   

Etoposide 100 mg/m2 day 4 and 5   

Methotrexate 1 gm/m2m over 4 hrs   

Cyclophosphamide 200 mg/m2 x 5 days 500 mg/m2 day 1 -3 

Ifosfamide 800mg/m2 x 5 days   

Vincristine 1.5 mg/m2 2.0 mg/m2 day 1 and day 6 

 
 



 
 

35 
 
 

 
Table 2. Systemic Chemotherapy: BFM R2 and LMB Group B 

 BFM LMB 

Group R2 Group B 

Definition Stage I - III, LDH < 500 Not resected I and II, III, and 
LDH < 2x ULN 
IV CNS (-) and BM < 25% 

No of Courses 4 (V-A-B-A-B) 4 (COP – COPADM x 2 – CYM 
x 2) 

Dexamethasone 10 mg/m2 x day 1-5  

Cytarabine 150 mg/m2 every 12 hours day 4  
and 5 

100 mg/m2 over 24 hours on 
day 2-6 

Etoposide 100 mg/m2 day 4 and 5  

Methotrexate 1 gm/m2m over 4 hrs. 3 grams/m2 over 3 hours on 
day 1 

Cyclophosphamide 200 mg/m2 x days 2-4 250 mg/m2 day 2-4 

Ifosfamide 800mg/m2 x days 2-4  

Vincristine 1.5 mg/m2 day 1 2.0 mg/m2 day 1 

Prednisone  60 mg/m2 day 1 -6 

Doxorubicin 25 mg/m2 days 4 and 5 60 mg/m2 day 1 
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Table 3. Systemic Chemotherapy: BFM R3 and LMB Group B 

  BFM LMB 

Group R3 Group B 

Definition Stage III, LDH > 500 U/L, < 1,000 
U/L 
IV B LDH < 1000 U/L and CNS - 

Not resected I and II,III, and LDH 
> 2x ULN 
IV CNS (-) and BM < 25% 

No of Courses 4 (V-AA-BB-CC-AA-BB) 4 (COP – COPADM x 2 – CYM x 
2) 

Dexamethasone (AA) 10 mg/m2 x day 1-5 
(CC)  20 mg/m2 days 1 -5 

  

Cytarabine (AA)150 mg/m2 every 12 hours 
day 4 and 5 
(CC) 3 gms/m2 x days 1 -5 

100 mg/m2 over 24 hours day 2-6 

Etoposide (AA) 100 mg/m2 days 4 and 5  
(BB) 100 mg/m2 days 3 and 5 

  

Methotrexate (AA BB) 5 gm/m2m over 24 hrs 
day 1 

3 grams/m2 over 3 hours day 1 

Cyclophosphamide 200 mg/m2 x days 2-4 250 mg/m2 day 2-4 

Ifosfamide (AA) 800mg/m2 x days 2-4   

Vincristine 
Vendesine 

(AA) 1.5 mg/m2 day 1 
(CC) 1.5 mg/m2 day 3 

2.0 mg/m2 day 1 

Prednisone   60 mg/m2 day 1 -5 
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Table 4. Systemic Chemotherapy: BFM R4 and LMB Group C 

  BFM LMB 

Group R4 Group C 

Definition Stage III, LDH > 500 U/L,  < 
1,000 U/L IV B AL LDH < 1000 
U/L and CNS + 

B AL, CNS + 

No of Courses 6 (V-AA-BB-CC-AA-BB-CC) 6 (COP – COPADM x COPADM2 – 
CYVEx2-M1-M2) 

Dexamethasone (AA) 10 mg/m2 x day 1-5 
(CC) 20 mg/m2 days 1 -5 

  

Cytarabine A)150mg/m2 x day 4 and 5 (CC) 
3 gms/m2 x days 1 and 2 

(CYVE 1 and M2) 50 mg/m2 
over 12 hours day 1-5 
(CYVE) 3 gm/m2 days 2-5 

Etoposide (AA) 100 mg/m2 days 4 and 5 
(BB) 100 mg/m2 days 3 - 5 

(CYVE) 200mg/m2 days 2-5 
(M2) 150 mg/m2 days 1-3 

Methotrexate (AA BB) 5 gm/m2 over 24 hrs 
day 1 

(COPADM and M1) 8 
grams/m2 over 4 hours day 1 

Methotrexate (AA BB) 5 gm/m2 over 24 hrs 
day 1 

(COPADM and M1) 8 
grams/m2 over 4 hours day 1 

Cyclophosphamide (BB) 200 mg/m2 x days 2-4 (COPADM) 250 mg/m2 day 

2-4 

(COPADM2) 500 mg/m2 day 

2-4 

(M1) 500 mg/m2 days 2 and 

3 

Ifosfamide (AA) 800mg/m2 x days 2-4   

Vincristine (AA) 1.5 mg/m2 day 1 (COPADM and M1) 2.0 

mg/m2 day 

Prednisone   (COPADM and M1) 60 

mg/m2 day 1 -5 

Doxorubicin (BB) 25 mg/m2 days 4 and 5 (COPADM and M1) 60 

mg/m2 day 2 
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Table 5. Medicines and Side Effects 

Drugs Side Effects 

Rituximab Fever, chills, fatigue, hypotension and other infusion related symptoms, anaphylactoid events, 
tumor lysis syndrome, infections, febrile neutropenia or neutropenia 

Vincristine Local necrosis if extravasation occurs, jaw pain, paresis, constipation, neurotoxicity, alopecia, 
paralytic ileus, hyponatremia, SIADH 

Vindesine Paresthesia, autonomic neuropathy, cranial nerve toxicity, peripheral neuropathy, ileus, acute 
pneumonitis 

Cyclophosphamide  Myelosuppression, nausea, vomiting, alopecia, hemorrhagic cystitis, sterility, hepatotoxicity, 
hypersensitivity, sterility, hyperpigmentation, secondary malignancies 

Ifosfamide Myelosuppression, nausea, vomiting, alopecia, cranial nerve toxicity, 
encephalopathy, hypersensitivity, hemorrhagic cystitis, renal toxicity 

Doxorubicin Local necrosis if extravasation occurs, cardiotoxicity, bone marrow suppression, mucosal ulceration, 
nausea, vomiting, alopecia, red or orange discoloration of urine 

Etoposide Bone marrow suppression, alopecia, headache, fever, hypotension, nausea, vomiting, anaphylactic 
reaction, secondary malignancies 

Cytarabine Bone marrow suppression, nausea, vomiting, oral ulceration, fever and arthralgia, diarrhea, mucosal 
membrane inflammation, ulceration, bleeding, alopecia, anemia, flu-like syndrome, 
encephalopathy, hypersensitivity, cerebellar syndrome 
Intrathecal administration: Headache, stiff neck, lethargy, nausea, and vomiting 

Methotrexate Hepatotoxicity, neurotoxicity, mucositis, liver dysfunction, bone marrow depression, renal failure, 
mucosal membrane inflammation, ulceration and bleeding, diarrhea, hyperpigmentation 
Intrathecal administration: Headache, stiff neck, lethargy, nausea, vomiting, confusion, seizures 

Dexamethasone Gastric irritation, glycosuria, hyperglycemia, nausea, osteoporosis, irritability, headache, dizziness, 
increased appetite, sleeping problems, acne, weight gain (mainly in the face and abdomen), fluid 
and salt retention, hypertension, hypokalemia, increased white blood count but decreased numbers 
of infection-fighting cells, decreased muscle mass and muscle weakness, impaired wound healing, 
decreased growth, and thin, fragile skin 

Prednisone Gastric irritation, hirsutism, fluid and salt retention, hypertension, hypokalemia, irritability, 
glycosuria, hyperglycemia, increased appetite, weight gain (especially in the face and abdomen), 
acne, headache, dizziness, sleeping problems, fatigue or weakness, increased sweating, increased 
white blood cell count, increased risk of infection, decreased muscle mass and muscle weakness, 
impaired wound healing and growth, osteoporosis, pancreatitis, seizures and mental disability 

Hydrocortisone Salt and fluid retention, hypertension, potassium loss, muscle weakness, loss of muscle mass. Severe 
arthralgia, aseptic necrosis, of femoral and humeral head osteoporosis, peptic ulcer 
Intrathecal administration: Headache, nausea, vomiting, and fever 

Folinic Acid Allergic reactions (rash, pruritus, erythema) 

GCSF Bone pain, leukocytosis, rash allergic reactions, fever, chills, headache, malaise, nausea, 
hypotension, shortness of breath and splenomegaly 
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Evidence to Recommendation for Treatment Complications 

Burkitt Lymphoma is a common and aggressive type of mature B-cell Non-Hodgkin’s Lymphoma 

in children and adolescents. Modern treatment regimens which include short, high-intensity multi-agent 

chemotherapy can achieve excellent outcomes. In some cases, it is given in combination with anti-CD20 

monoclonal antibodies (Rituximab) which can further improve results. However, aggressive treatment 

regimens entail various treatment-related side effects and complications that may increase the risk of 

mortality. The most common side effects are myelosuppression, febrile neutropenia, hematologic 

toxicities such as anemia and thrombocytopenia, infections, mucositis, and tumor lysis syndrome. 

A PubMed search was done with the MeSH terms “Burkitt lymphoma”,  “Children”, 

“Adolescents”, or  “Pediatric”, and “Treatment Complications”. Reference lists of articles were also 

searched through this approach. A total of 26 published pieces of evidence were reviewed and 11 were 

included in the analysis. Two (2) were Randomized Control Trial/Study (Minard-Colin et al. 2020 and 

Woessmann et al.,2004) and the rest were observational studies. Three (3) were high quality (Celkan et 

al. 2011; Stanley et al. 2016, and Béogo et al. 2011), while eight (8) were moderate quality evidences 

(Minard-Colin et al. 2020; Woessmann et al. 2004; Zhen et al. 2020; Sun et al. 2006; Gerrard et al. 

2008; Baena-Gómez et al. 2015; Mansoor et al. 2019; and Belgaumi, AF et al. 2016). There was a total 

of 1,607 patients in all 11 studies. 

Two studies mentioned that the most common complication during treatment is 

myelosuppression (Celkan et al. 2010; Sun et al. 2006). This is generally expected from chemotherapy 

regimens, but severity should be properly assessed in order to reduce mortality. However, there was no 

numerical data to support it. One high quality study reported that hematologic toxicities were noted in 

65% of patients (Celkan et al.2011). There is moderate to high quality evidence showing that the 

following are the most common complications during treatment: 1) Febrile Neutropenia (64.2%); 2) 

Infection (60.3%); 3) Hematologic Toxicities (59.9%) – i.e., anemia and thrombocytopenia; 4) Mucositis 

(41.9%) – most common side effect attributed to Methotrexate dose (Sun et al.2006); and 5) Tumor 

Lysis Syndrome (17.7%) – considered an oncological emergency. (Baena-Gómez et al., 2015) The less 

common complications are1) Gastric Toxicities (12.2%) – i.e., constipation, diarrhea; 2) Kidney Failure 

(3.4%) - usually secondary to tumor lysis syndrome; 3) Infusion-related Reactions – most commonly 

attributed to Rituximab. (Zhen et al. 2020) 

 

7.5 SIDE EFFECTS AND MANAGEMENT 
 

Recommendation 14: Among children with Burkitt Lymphoma undergoing chemotherapy, watch out 

for the most common treatment-related infections such as febrile neutropenia and mucositis. (High 

Quality Evidence; Strong Recommendation) 

Recommendation 15: Among children with Burkitt Lymphoma who develop febrile neutropenia, 

offer empiric antibiotic treatment. (High Quality Evidence; Strong Recommendation)  
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Recommendation 16: Among pediatric Burkitt Lymphoma patients with oral mucositis, offer 

Chlorhexidine mouthwash and anti-fungal treatment. In addition, oral care, antivirals, pain 

management using patient-controlled analgesia (PCA)/nurse-controlled analgesia (NCA) opioid 

administration, and intravenous Ketamine can be used as supportive management. (High Quality 

evidence; Strong recommendation) 

 

Evidence to Recommendation on Side Effects of Treatment 

There were 139 studies retrieved using the search terms.. Forty-two (42) studies specific for 

Burkitt Lymphoma among children were included for review. Five (5) studies were found to be the best 

articles to answer the clinical practice guideline question. The five studies included a total of 566 

patients. (Minard-Colin et al.2020; Srinivasan et al. 2020; Wessels et al.2000; Badr et al., 2016.) Four 

studies are of high-quality evidence. One study is of moderate quality evidence. 

One high quality study noted that febrile neutropenia was observed in 91.7% while stomatitis 

was seen in 77.5%. (Minard-Colin et al., 2020). It also showed that the addition of Rituximab to LMB 

chemotherapy increased overall survival of patients but was associated with higher incidence of 

infections (febrile neutropenia and stomatitis). There is high-quality evidence noted that profound 

neutropenia was significantly seen at a higher rate among malnourished children with p value of 0.012. 

OR 12, 95%CI 1.5 – infinitely (Israels et al.2009). Another high-quality study showed that febrile 

neutropenia was the leading complication in 73.5% with p value of <0.001 and was associated with 

several documented infections particularly mucositis at 54.9%. Other infections encountered during 

neutropenic episodes were respiratory infection (45.1%), gastrointestinal infection (38.9%) and skin 

infection (23.9%). (Badr et al. 2016) The remaining high-quality study observed febrile neutropenia at 

2.6 episodes/patient (73.7%) and severe mucositis at 1.9 episodes/patient (73.7%) in patients treated 

with LMB protocol and were significantly associated with undernourished children with a p value of 

0.002 (Wessels et al. 2000).  Furthermore, another study, which was of moderate quality, reported that 

Rituximab was associated with more episodes of  febrile neutropenia (90.5%) and pneumonia (38.1%). 

(Srinivasan et al. 2020) 

Overall, there is high quality evidence suggesting febrile neutropenia and mucositis were the 

most common chemotherapy induced infections among children with Burkitt Lymphoma.  

 

Evidence to Recommendation on Management of Side Effects 

We retrieved a total of 2,542 articles during the search strategy period. We reviewed a total of 

12 published evidence and a total of 6 studies included in the analysis with a total of 793 patients. Most 

of these are prospective randomized study, prospective open label randomized study, systematic review 

and prospective longitudinal cohort studies. Four were high quality evidence (Oguz et al. 2006; Kebudi 

et al. 2001; Hurrel et al. 2019; Mazhari et al. 2018), while 2 were moderate quality evidence (Ariffin et 

al, 2006; Lee et al.2015) 
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There is high to moderate quality study showing Cefepime as treatment for Febrile Neutropenia. 

Cefepime and meropenem are useful as monotherapy for treatment of febrile episodes in neutropenic 

children. Comparison of success rates show that Cefepime has 65.6% or 21 out of 32 participants and 

Meropenem has 60.6% or 20 out of 33 participants (Oguz et al.2006) with. GRADE-pro result is high 

quality. Cefepime and ceftazidime were both effective in febrile neutropenic children as empiric 

monotherapy. Comparing  success rates, Cefepime has 62.5% or 20 out of 32 participants and 

Ceftazidime has 61.3% or 19 out of 31 participants (Kebudi et al. 2001). Resulting in a high-quality study 

in GRADE-pro. Cefepime monotherapy is a safe and favorable  option for treatment of febrile 

neutropenia with a success rate of 60.8% and moderate quality evidence on GRADE-Pro. (Ariffin et 

al.2006) 

There is moderate to high quality evidence suggesting that the lesser use of oral care protocol 

was significantly associated with the severity of oral mucositis. Chlorhexidine (CHX) mouthwash 

provided a useful option to maintain some form of oral care when brushing becomes too 

uncomfortable. The use of CHX increases as the severity of OM increases with p value of <0.0001 and 

GRADEpro result of high quality. Likewise, pain management was a significant component of oral 

mucositis management. The use of patient-controlled analgesia (PCA)/ nurse controlled analgesia (NCA) 

for opioid administration and IV Ketamine was associated significantly with oral mucositis severity p 

value of <0.0001 and GRADEpro result of high quality. The use of antivirals and antifungals were 

associated significantly with oral mucositis severity p value of <0.0001 and GRADEpro result of high 

quality. (Hurrel et al. 2019). Individuals taking mineral derivatives during cancer therapies are less likely 

to experience peak oral mucositis than those without. (Lee et al.2015). Palifermin could reduce the 

incidence, severity, and duration of oral mucositis significantly. (Mazhari et al. 2018) 

Overall, there is moderate-high quality evidence in managing treatment-related infections. For 

the first episode of febrile neutropenia, empiric antibiotics are Ceftazidime, Cefepime and Meropenem. 

These have the same efficacy and safety among patients with febrile neutropenia. However, the  culture 

result and antibiogram report of the institution must be considered. For oral mucositis, aside from the 

use of antifungals and chlorhexidine mouthwash, it is recommended to have oral care protocols plus use 

of analgesia and antivirals. Mineral derivatives and Palifermin are likewise   highly recommended by 

early studies. 

 

7.6 SUPPORTIVE AND PALLIATIVE CARE 
 

Recommendation 17: Among Burkitt Lymphoma patients undergoing chemotherapy, consider 

nutritional support from pre-induction through post chemotherapy as supportive management. Use 

urate oxidase (Rasburicase) for the prevention and treatment of hyperuricemia in tumor lysis 

syndrome (if not available, the alternative treatment is Allopurinol). (High Quality Evidence; Strong 

Recommendation) Granulocyte colony- stimulating factor (GCSF) may reduce hospitalization days 

during neutropenic episodes. (Moderate Quality Evidence; Strong Recommendation) 
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Recommendations 18: For Burkitt Lymphoma patients, recommend behavioral intervention like 

distraction, paced breathing and positive reinforcement to reduce parental rated pain, parental 

anxiety and usage of restraints during chemotherapy and cancer-related procedures. Counselling and 

skill-based interventions that aim to improve resilience, quality of life and psychological distress 

should also be offered. (Moderate Quality Evidence; Strong Recommendation) 

Recommendation 19 - Palliative care may be offered to pediatric patients with Burkitt lymphoma to 

improve overall quality of life and well-being. (Low Quality Evidence; Strong Recommendation) 

 

Evidence to Recommendation on Supportive Care  

In recent years, treatment of pediatric Burkitt Lymphoma has greatly improved outcomes. 

Despite this, each treatment regimen has side effects and complications which demand the need for 

supportive care treatments in conjunction with chemotherapy. These supportive management may help 

in preventing certain side effects to occur or progress to more severe complications that may pose a 

higher risk of mortality. Optimizing patient status before, during, and after any treatment is essential in 

order to achieve the desired outcomes. 

A PubMed search was done with the MeSH terms “Burkitt lymphoma”,  “Children”, 

“Adolescents”, or  “Pediatric”, “Supportive Treatments”, “Tumor Lysis Syndrome”, “Nutritional 

Supplement”, and “Granulocyte-Colony Stimulating Factor”. Reference lists of articles were also 

searched through this approach. A total of 20 published pieces of evidence were reviewed and 5 were 

included in the analysis. Three (3) were Randomized Control Trial/Study (Goldman et al.2001; 

Tsurusawa et al. 2015;  Patte et al. 2002) and 2 were observational studies (Hesseling et al.2018; 

Wössmann et al. 2003). Two (2) were high quality (Hesseling et al. 2018 and Goldman et al. 2001), 

while three were moderate quality evidence (Tsurusawa et al. 2015; Wössmann et al. 2003; Patte et al. 

2002). There was a total of 742 patients in all 5 studies. 

One high quality study noted that a cohort of patients who received enteral nutritional support 

prior to induction of chemotherapy had a death rate of only 5.6% compared to 18.6% of another cohort 

who did not receive it (Hesseling et al. 2018). In two moderate quality studies, the incidence of febrile 

neutropenia (FN) was compared in a group of patients receiving GCSF against a control group. The 

results showed a slight difference in the incidence rate of FN (85.6% vs 88.2% respectively) which was 

deemed insignificant. However, there was also a decrease in the duration of the FN (39 vs 50 average 

mean number of days) and hospitalization (66 vs 79 average mean number of days) which altogether, 

may be more beneficial in terms of reducing the risk in developing hospital or healthcare-associated 

infections (Tsurusawa et al. 2015;Patte et al. 2002). 

One high quality study compared rasburicase (recombinant urate oxidase) to allopurinol in 

addressing hyperuricemia. Mean uric acid AUC0-96 was significantly lower in the rasburicase group (128.1 

mg/dL.hr) than in the allopurinol group (328.5 mg/dL.hr). The reduction in plasma uric acid levels after 4 

hours of the first dose is 86.0% for the rasburicase group and 12.1% in the allopurinol group. The 

number of patients hyperuricemic at baseline (uric acid > 8 mg/dL at T = 0) who achieved a uric acid 

level less than 8 mg/dL by 4 hours is 100% for the rasburicase group and null for the allopurinol group. 

Thus, demonstrating that rasburicase is a more potent and faster acting hypouricemic agent than oral 
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allopurinol (Goldman, S. C., et al 2001). This is supported by another moderate quality study wherein, 

16.1% was the reported frequency of TLS for patients in period 1, compared to 12.3% in period 3 where 

urate oxidase was used prophylactically. Therefore, patients who have higher risk to develop TLS will 

benefit from the prophylactic use of urate oxidase (Wössmann et al. 2003). 

 

There is moderate to high quality evidence suggesting that nutritional support before, during, 

and after treatment; the use of urate oxidase for the prevention and treatment of hyperuricemia in 

tumor lysis syndrome;), and granulocyte colony-stimulating factor (GCSF)  in reducing the duration of 

neutropenic episodes and hospitalization days, are suitable supportive care treatments for pediatric 

Burkitt Lymphoma patients undergoing chemotherapy. Allopurinol is the usual treatment in most 

countries especially LMICs due to unavailability of rasburicase can still be used as alternative. 

 

Evidence to Recommendation on Behavioral Intervention  

Integrative interventions make use of cognitive, physical, and interventional modalities as 

adjunct to conventional Burkitt Lymphoma management. The ultimate goal is to improve the patient’s 

and family’s quality of life. (WHO 2019) Integrative approaches help alleviate physical, social and 

spiritual suffering while undergoing cancer treatment. Attentional distraction, paced breathing, and 

positive reinforcements are integrative interventions that are recommended in conjunction with 

standards of care for patients with Burkitt Lymphoma. The following search terms were used, “Burkitts 

Lymphoma”, “Integrative Medicine”, “Quality of Life  ’‘and  “Pediatric Cancer ’’in MEDLINE. Filters were 

activated to limit the search process to identify papers that are relevant to the research question. The 

search yielded 386 articles. These were narrowed to 10 articles which included systematic reviews, 

meta-analysis and randomized controlled clinical trials. Most of the studies applied interventions like 

hypnosis and comprehensive programs that will require regular home visitations. Some articles only 

focused on one aspect of the quality of life like fatigue and level of physical activity. These were not 

found to be applicable in our local setting. 

Only one article was found to be relevant in answering the focused clinical question. Behavioral 

interventions like parental coaching, attentional distraction, and positive reinforcement were postulated 

to reduce parental anxiety and patient distress. The study included 23 children who completed all  three 

interventions and were regularly accompanied by their parents in the outpatient clinic. After initial 

assessment, the patients were randomly assigned to either the Behavioral Intervention group (n=13) or 

the Attention Control group (n=10). The Behavioral Intervention group consisted of instructions for 

attentional distraction, paced breathing and positive reinforcement. Distraction involved parental 

coaching with the use of party blowers during venipunctures. The patients were asked to breathe while 

the parents were counting out loud until the procedure was finished. Positive reinforcement consisted 

of tangible rewards like stickers of their favorite cartoon character until the venipuncture procedure is 

done. Behavioral intervention was assisted by a psychologist.  In the Attention Control Group, the 

parents were instructed to use whatever techniques they found helpful to control their child’s distress 

during venipunctures. No psychologist intervention was provided. Results of the study showed that 

behavioral interventions showed a reduction in parental rated pain (p-value < 0.001), parental anxiety 
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(p-value <0.01), and reduction in the use of restraints for children undergoing procedures (OR 0.29, 95% 

CI: 0.04 – 1.94; p-value <0.05). (Manne et al. 1990) There is moderate quality evidence based on one 

study supporting the use of integrative interventions like distraction, paced breathing and positive 

reinforcement to reduce parental anxiety and child distress during procedures for cancer treatment. 

 

 

Evidence to Recommendation on and Physical and Psychosocial Intervention 

The diagnosis of cancer can cause psychosocial and spiritual distress for children and their 

parents. Counseling interventions for children with cancer and their parents aim to improve behavior, 

relieve mental, emotional and spiritual distress. Counseling also helps improve resiliency while 

undergoing cancer treatment. The following search terms were used: “Burkitt’s Lymphoma”, “Pediatric 

Cancer OR Children’s Cancer”, and “counseling” in PubMed. Filters were activated to limit the search 

process to identify papers that are relevant to the research question. The search yielded 232 articles. 

These were narrowed to five articles which included three systematic reviews and two randomized 

controlled clinical trials.  

One study focused on investigating the effect of combined physical and psychosocial 

intervention in improving the health-related quality of life and psychosocial functioning of children with 

cancer and their parents. The intervention group was composed of a highly intensive physical training 

focusing on cardiovascular health and muscle strength. This was also combined with psychosocial 

training using an individualized structured program to improve socio-emotional functioning and coping 

with disease-related effects. The intervention group was compared with the control group (care as 

usual). There was a substantial dropout rate of around 22%. The results did not show significant effects 

in the health-related quality of life or psychosocial functioning. (van Djik-Lokkart.2015) Promoting 

Resilience in Stress Management (PRISM) is a brief skill- based intervention aimed at stress 

management, goal setting, cognitive reframing, and meaning making. The PRISM brief strategic 

intervention was compared with the Usual Care Group in a randomized controlled clinical trial consisting 

of adolescents diagnosed with a new cancer before enrolment and receiving systemic chemotherapy or 

diagnosed with progressive, recurrent or refractory cancer at any time before enrolment. PRISM 

intervention consisted of four one-on-one sessions lasting for 30 to 50 minutes per session facilitated 

every other week (Table 1). Sessions five, six and seven were offered as optional opportunities for 

continuing to practice and share skills. These were given on top of the usual patient and hospital visits as 

part of the standards of care for cancer patients. These were delivered primarily by non-clinical staff 

who received standardized training and mock sessions. The control arm consisted only of usual or 

standard oncologic care. Patient reported resilience was the study’s primary outcome using the 10-item 

Connor-Davidson Resilience Scale (CDRISC- 10). Secondary outcomes included quality of life (PedsQL or 

Pediatric Quality of Life), psychological distress (Kessler-6 Psychological Distress Scale), anxiety and 

depression (HADS-D or Hospital Anxiety and Depression Scale). Outcomes were measured at six months. 

The results of the study showed that PRISM showed higher resilience (95% CI:  0 .5- 5.4; p-value 0.02), 

cancer -specific quality of life (95% CI: 2.6- 1 6.7; p-value 0.01), and lower psychological distress (95% CI: 

–4. 1 to – 0.2; p-value 0.03). (Rosenberg et al. 2018) There is moderate quality of evidence based on one 
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study supporting counselling and skill-based interventions in improving resilience, quality of life and 

alleviating psychological distress.  

 

 Table 6. PRISM Components 

Session Breakdown Skills taught during the session Format 

1 Managing stress Mindfulness techniques, relaxation 

strategies, obtaining social support 

One-on-one 

2 Goal setting Setting specific, realistic, desirable goals; 

planning for roadblocks 

One-on-one 

3 Positive reframing Recognizing negative self-talk; replacing it 

with realistic, positive, manageable 

thoughts 

One-on-one 

4 Meaning making Identifying benefits, purpose, meaning, or 

legacy from cancer experience 

One-on-one 

5 Coming together Discussion about what was learned, what 

helped, and what loved ones can do to help 

Family Meeting 

6 Boosters Check-in visits to practice, further develop, 

and track skills 

One-on-One 

7 Cheat sheets Between- session exercises to practice, 

further develop, and track skills 

Paper and Pencil 

 

 

Evidence to Recommendation on Palliative Care 

Pediatric palliative care represents a special, albeit closely related field to adult palliative care. 

WHO’s definition of palliative care appropriate for children and their families encompass the principles 

that apply to other pediatric chronic disorders (WHO1998) Palliative care for children is the active total 

care of the child’s body, mind and spirit, and also involves giving support to the family. It begins when 

illness is diagnosed and continues regardless of whether a child receives treatment directed at the 

disease. Health providers must evaluate and alleviate a child’s physical, psychological, and social 

distress. Effective palliative care requires a broad multidisciplinary approach that includes the family and 

makes use of available community resources. It can be successfully implemented even if resources are 

limited. It can be provided in tertiary care facilities, in community health centers and even in children’s 

homes. 

Pediatric palliative care may be offered since Burkitt Lymphoma is a life-threatening disease. 

The following search terms were used “Burkitt’s Lymphoma”,  “Palliative Care”, “Quality of Life '' and 
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“children '' in MEDLINE. Filters were activated to limit the search process to identify papers that are 

relevant to the research question. A total of 198 articles were reviewed. These were narrowed to 10 

articles. Six full-text articles were reviewed. Two of these were systematic reviews. Both studies showed 

improvement in the quality of life, but one systematic review included patients with both malignant and 

non-malignant conditions. (Marcus et al 2020) This study was not included in the summary of evidence 

because of lack of directness. 

Specialized Pediatric Palliative Care (SPPC) was the main intervention which involved a set of 

services addressed to improve illness experience and quality of life anytime from diagnosis to end-of-

life. The principles of care were adherent to the WHO definition of palliative care. The study included 

pediatric patients aged 18 years and below with malignancies and their families. The studies were 

included in the systematic review if SPPC group was compared to a control group. Outcomes of interest 

included child/family outcomes, downstream health care utilization, and processes related to goal-

concordant care. Opportunity to plan such as communication, decision-making and advance care 

planning was included as an outcome as well as patterns of end-of-life care, details related to Pediatric 

Palliative Care (PPC)-oncology collaboration and bereavement outcomes. Pediatric palliative care 

intervention timing, delivery, feasibility, and acceptability were also described. There were 28 studies 

included in this qualitative synthesis. There were no randomized controlled trials. Among these studies, 

15 mentioned the involvement of a physician, advance practice provider (n=9), nurses and chaplains 

(n=10), social workers (n=12), child life specialists (n=5), and psychologist (n=1). No study mentioned  

grief or bereavement care counselors. Specialized Pediatric Palliative Care was integrated if there were 

triggers during the clinical encounter such as disease progression or poor prognosis. Integration of 

pediatric palliative care showed improvement in the physical symptoms such as pain, fatigue, nausea, 

vomiting, constipation, anxiety, seizures, breathlessness and impaired speech. The experience of pain 

was the main trigger for specialist pediatric palliative care referral. Patients receiving palliative care 

showed higher rates of comprehensive assessment, documentation and interventions to address any 

distress. SPPC integration also showed improvement in the overall quality of life and well-being of 

children with cancer. There was greater improvement in the assessment of the patient’s emotional and 

mental health state. Parental evaluations also improved from baseline. Furthermore, family and 

caregiver satisfaction with their patient’s care improved with SPPC integration.  Both families and 

patient’s caregivers had positive experiences across different domains like symptom management, 

psychosocial support, and communication. (Kaye et al. 2021) 

There is low quality of evidence supporting the integration of pediatric palliative care for 

patients with Burkitt Lymphoma due to the indirectness of these studies.  

 

7.7 HEALTH SYSTEM RECOMMENDATIONS 
 

Recommendation 20: Treatment of pediatric Burkitt Lymphoma should be covered by PhilHealth and 

other health insurance companies because it is cost effective (High Quality Evidence; Strong 

Recommendation). It should also be emphasized that having insurance can increase overall survival 

rate (Low Quality Evidence; Strong Recommendation). 
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Recommendation 21: Among pediatric patients suspected of having Burkitt Lymphoma, encourage 

carers to improve their perspective of health-seeking behavior by participating in support groups and 

thorough health education discussions. (Moderate Quality Evidence; Strong Recommendation) 

Recommendation 22: Among pediatric patients suspected of having Burkitt Lymphoma, provide 

assistance to affected families by considering their non-medical needs such as transportation and/or 

accommodation, access to financial assistance and psychosocial guidance. (Moderate Quality 

Evidence; Strong Recommendation) 

 

Evidence to Recommendation on Health Systems 

The key search terms for the Health System question were  Cost Effectiveness AND Burkitt 

Lymphoma AND Overall Survival Rate AND National Insurance in PubMed.  Five studies  tackled the 

impact of health systems  on pediatric BL. There were 4 systematic reviews among these 5 studies. 

(Denburg et al.2019; Fung et al.2019; Cuevas et al.2013; Bhakta et al. 2012) 

Pediatric-cancer care has been largely neglected in low-income and mid-income countries. An 

estimated 160,000 new cases of cancer are diagnosed annually in children younger than 15 years of age. 

Only 20% - 30% of patients (mostly on HIC) are thought to be adequately diagnosed and treated. 

Paradoxically, most cases of childhood cancer, if diagnosed at an early stage, are highly curable if 

treatment is available. Furthermore, today’s effective treatment regimens are relatively simple, 

inexpensive and well-established. (Ribeiro et al. 2008)  

The overall survival of children with cancer as postulated from interviews with local healthcare 

professionals is dismal in Bangladesh, Philippines, Senegal, Tanzania, and Vietnam, but is much better in 

countries like Ukraine and Venezuela. Egypt, Honduras, and Morocco rank in between these two groups. 

Overall survival was significantly related to several socioeconomic and health-related indices established 

by international agencies, including total annual health-care expenditure, per capita GDP, per capita 

GNI, and the number of physicians and nurses per 1000 population, but only annual government 

healthcare spending per capita was independently correlated. (Ribeiro et al. 2008) 
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Table 7. Correlation of health and economic indicators with pediatric cancer postulated 5-year survival 

in the surveyed countries 

 Pearson's correlation coefficient (r)  Pearson (r2)  p 

Government annual health-care expenditure per capita   0.939         0.882               <0.0001 

Total annual health-care expenditure per capita    0.872          0.760                0.001  

Per capita GDP (Gross Doestic Product)    0.777          0.603                 0.008 

 Per capita GNI (Gross National Income)   0.756          0.572                 0.011 

Physicians per thousand population     0.749          0.560                  0.013 

Nurses per thousand population     0.712          0.506                  0.032 

Human development index      0.631                           0.398                  0.050 

Human poverty index                    −0.593          0.351                  0.093 

 Under-5 mortality                     −0.577          0.333                  0.081 

 

In the USA and other high-income countries (HIC), about 90% of children with the most common 

types of malignancies such as ALL, Burkitt Lymphoma and Wilms tumor survive long term with minimal 

disability. However, while overall childhood cancer cure rates in HIC approach 80%, event-free survival 

rates in low-income and middle-income countries (LMIC) range from 5% to 40%. (Bhakta et al. 2012)  

A study using cost-of-illness analysis through cost identification and effectiveness approach to 

analyze the cost of treatment and its effect on the overall survival rate among the 122 children with 

confirmed diagnosis of BL. Fifty-five percent (95% CI, 45% to 64%) were alive  two years after diagnosis.  

Patients with low-risk disease (Ziegler Stages A, B, and AR) had a statistically significantly higher 2-year 

OS (66%: 95% CI 51% to 77%). compared to patients with High-risk disease (Ziegler Stages C and D) 45%; 

95% CI 31% to 58%).  The cost per Disability Adjusted Life Years (DALY) averted in the treatment group 

was US$97 (Int$301). Cumulative estimate of national DALYs averted through treatment was 8,607 

years, and the total national annual cost of treatment was US$834,879 (Int$2,590,845). This 

demonstrated a favorable cost DALY averted. (Denburg et al. 2019) 

The systematic review highlighted two moderate quality evidence studies from Denburg et al 

(2019) and Hesseling et al (2013) directly focusing on the cost effectiveness of BL treatment and overall 

rate of survival. Among 122 patients included in the Uganda report, cost effectiveness of treatment has 

Mean Difference (MD) 0.55 higher (0.45 to 0.64 higher) overall survival rates (Denburg et al, 2019). 

Likewise, in Malawi an average of MD 0.57 higher (0.43 to 0.73 higher) overall survival rate are recorded 

amongst the 44 patients included in the study (Hesseling et al, 2013). Both studies indicated a favorable 

cost per DALY averted making it among the most comprehensive studies showcasing correlation 

between cost effectiveness of treatment and overall survival rate for Burkitt Lymphoma. Although some 

of the studies included in the systematic review did not account for the key cost input underestimating 

true treatment cost, the cost per DALY averted were nonetheless substantially lower than per capita 

Gross Domestic Product (GDP).  
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In 2006 the Mexican government provided a Fund for Protection Against Catastrophic 

Expenditures (FPGC) to support financially healthcare of high-cost illness such as cancer. A retrospective 

study from 2006-2009 looked into coverage of 3,821 new cancer cases that included Non-Hodgkins 

Lymphoma (NHL). An increase of 3.3% to 55.3% coverage was noted during the study period. Overall 

survival was measured using Kaplan-Meier curves and Cox proportional hazards regression modeling. 

Survival rates for NHL at 36 months was 40.1% (95%CI 25.1-54.5) compared to ALL (50%), AML (30.5%), 

Hodgkin Lymphoma (74.5%), CNS tumors (32.8%), bone tumors (33.4%) and retinoblastoma (59.2%). 

Although data was not specific to Burkitt Lymphoma, the study demonstrates the feasibility of 

increasing support for high-cost illness like cancer and the wide variability in survival experiences across 

cancers and places in the Mexico region. (Cuevas et al. 2013) 

The Malawi cost effectiveness study of treating Burkitt Lymphoma by Bhakta et al,by (Bhakta et 

al., 2012) demonstrated  better outcomes using a short-course (30days) regimen in Malawi with 48% 

cure rate for children with BL. The cost of chemotherapeutic and supportive care drugs was reported as 

less than US$50 per child, representing less than 1% of the calculated US$14,243 threshold for very cost-

effective BL treatment. Actual estimated costs of treatment, at US$50, were far lower, although this 

figure only accounted for the costs of chemotherapy and is likely an underestimate. (Bhakta et al. 2012). 

The primary outcome of the study was presented as “very cost effective” with a 1:1 ratio of the cost to 

prevent one DALY to the annual gross domestic product per capita. The study by Denburg et al coincided 

with that of Bhakta et al, as the former’s conclusion states that the annual per patient cost per BL 

treatment program is US$ 1,351.72 which is  in line with the WHO-CHOICE cost-effectiveness threshold. 

In general, the Denburg et al and Bhakta et al studies of suggested high quality of evidence, using 

modified GRADEPro, while the other two studies by Alastair, Funge et al and Cuevas et al. suggested 

moderate quality of evidence on the cost effectiveness of BL treatment support. 

 

Evidence to Recommendation on Financing 

Using PubMed research platform key search questions National Insurance AND Pediatric Cancer 

AND Survival Rate we found one study to supporting our recommendation on financing BL treatment.  

(Colton et al.2019) The study used the Surveillance, Epidemiologic and End Results (SEER) database to 

identify 66,556 AYA (15 to 39 years old) patients between 2007 and 2014 among the  US population and 

focused on International Classification of Childhood Cancer (ICCC) subcategory. . AYA were grouped into 

two insurance categories: private insurance and others, and no insurance. The participants have diverse 

representation in respect to social and financial resources. Among this age group, participants 

experienced significant transitions with education, employment, and family or partner relationship and 

therefore may be more susceptible to poor health outcomes associated with socioeconomic status 

(SES).  SES is a predictor of failure to complete recommended therapy and AYA patients with greater 

financial stress may forgo medical treatments. 

The findings reported an increased risk of death among those with public or no insurance 

compared to private insurance for most cancer types and age groups. The largest hazards of death (with 

95% CI) were associated with public/no insurance in the multivariable models among 25‐29-year‐olds 

with Hodgkin lymphoma and other gliomas 3.27 (1.81, 5.94) and 2.93 (1.34, 6.39), respectively. Due to 

significant indirectness of the study population to Burkitt lymphoma, the was rated low quality of 
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evidence using GRADEPro. However, this study provides a model of how SES and insurance coverage 

affects clinical outcomes among patients with catastrophic illness such as cancer.  

 

Evidence to Recommendation on Social Issues 

Abandonment of pediatric cancer treatment is a common problem in developing countries. It is 

important to try to prevent this as failure to complete treatment generally increases the risk of relapse. 

This is especially important in a resource limited setting where the allocation of health resources must 

be carefully considered. (Israels et al.2008) Using PubMed, 10 studies were reviewed and  4  were found 

relevant to the key question.  

A total of 179 patients were included in the 4 studies:  1 had low quality evidence on GRADEpro 

and 3 were moderate quality evidence. The very low quality evidence study was an observational study 

with 32 participants. The study reported Guardians’ ’perspective affecting treatment adherence include 

consultation with a traditional healer (84%); decision making (6%); concept concerning disease (18.8 %); 

absence from home (18.8%); and perception of the hospital care (21.9%). (Chirambo et al.2008) 

The moderate quality evidence was also an observational study with 121 participants. Most 

guardians or parents had low socioeconomic status and low educational attainment, out of 41 

participants, 9 parents (22.0%) had no formal education (fathers), and were among the 15 (36.6%) 

whose primary source of income was subsistence farming. Eighteen (43.9%) of their parents (mothers) 

had no formal education. Thirteen (31.7%) of the parents withdrew their children against medical advice 

or left the hospital because they could not afford the cost of confirmatory tests and could not afford the 

cost of treatment. Twelve (57.1%) of the 22 properly discharged survivors did not keep any follow-up 

appointments, due to financial constraints. Eleven (26.8%) of 41 participants consulted a traditional 

healer and 13 (31.7%) consulted an unorthodox practitioner (Meremikwu, et al. 2005).  

Another study with moderate quality of evidence had a total of 80 patients. Distance from home 

to hospital made no difference in completing chemotherapy courses, citing that 25% of patients were 

living inside the hospital district while 32% were living outside the hospital district (De Boer et al. 2009).  

The study of Njuguna et al. (2014) with 26 participants identified 3 factors that lead to abandonment of 

treatment. This included financial difficulties (46%), inadequate access to health insurance (46 %), and 

transportation difficulties (23%).  

In summary, based on moderate quality of evidence, the most common factors that affect 

treatment adherence patients include consult with traditional or spiritual healers, absence from home, 

distance to hospital, and financial difficulties. These factors increase treatment abandonment and 

increase risk of relapse. 
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8 DISCUSSION, DISSEMINATION AND IMPLEMENTATION 

 

 

The creation of guideline recommendations on Burkitt lymphoma is congruent with the spirit of 

RA 11215 National Integrated Cancer Control Act (NICCA) which is to have an equitable access to quality 

services across the cancer control continuum. This is accomplished by enhancing the oncology 

manpower skills to practice harmonized clinical practice guidelines (CPGs) on priority cancers such as 

childhood cancer and multidisciplinary approach to cancer management (NICCSP).  Clinical guidelines 

should become a consistent part of clinical practice.  Every day, clinical decisions at the bedside, rules of 

operation at hospitals and clinics, and health spending by governments and insurers are being 

influenced by guidelines.  As defined by the Institute of Medicine, clinical guidelines are “systematically 

developed statements to assist practitioner and patient decisions about appropriate health care for 

specific clinical circumstances.” (Field MJ et al.1990).  Burkitt lymphoma being a fast-growing tumor 

should be diagnosed and treated promptly.   The recommendations on clinical assessment, diagnostic 

and ancillary tests will help the primary care physicians, specialists, nurses, and other basic health care 

workers on early recognition and diagnostic approach of BL.  While sections on risk factors, treatment, 

monitoring of adverse events, prognosis and supportive/palliative care apply at the level of centers of 

high complexity, government or private cancer centers and specialized medical and infrastructure for 

specialized care.  The recommendations on health systems will help Philhealth and private insurance to 

create guidelines in qualifying measurement for health insurance.  This will address the economic 

burden among Filipino families afflicted with cancer by reducing financial hardship among cancer 

patients, persons living with cancer and cancer survivors.   These guidelines will enhance the supportive 

care and diagnostic capabilities, decrease abandonment of therapy and late diagnosis, along with 

establishment of uniform treatment guidelines adapted to local resources, thus reducing the overall 

mortality of children with BL.  

 

8.1 RECOMMENDED PROCESS OF DISSEMINATION AND IMPLEMENTATION 
 

The recommendations in this guideline will be disseminated through a broad network of 

national partners, including the Department of Health, Philippine Medical Association and its 

component societies such as the Philippine Pediatric Society (PPS), Philippine Society of Pediatric 

Oncology (PSPO), Philippine Society of Pediatric Hematology (PSPH) Philippine Society of Hematology 

and Blood Transfusion (PSHBT), and Philippine Society of Pathology (PSP).  This will also be shared to 

Philippine Oncology Nurses Association (PONA), Philippine Pharmacist Association, and the Philippine 

Health Insurance Corporation (Philhealth).  Strategic dissemination to key stakeholders will ensure that 

the guideline reaches the users most likely to benefit from it. 

As for the guideline document publication, these may be published in several formats, including 

a short version for busy clinicians which encapsulates the recommendations, a lengthy monograph 
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which summarizes the scientific evidence and rationale, and a consumer version for the patient.  This 

may also include producing a lay version which enables patients to better understand the goals of 

treatment, the different treatment options and the benefits and risks of each option (Martinez 2012). It 

is also important to organize an annual national forum on a disease at which people share their 

experiences and take part in training and education programs. 

The medicines recommended in this document are on the WHO Model List of Essential 

Medicines (WHO, Model list of essential medicines for children). Essential medicines are intended to be 

always available within the context of functioning health systems in adequate amounts, in the 

appropriate dosage forms, with assured quality, and at a price the individual and the community can 

afford. The Model List is a guide for the development of national and institutional essential medicine 

lists.  Within this context, program managers will need to ensure that adequate quantities of required 

drugs in the recommended dosages are available to health workers. These drugs would normally be 

provided through existing health system supply chains.  

Below are our recommended algorithm and clinical audit checklist as tools for implementation. 

The algorithm is a simplified flow of the process of care that can be used to explain to the patient the 

process of management. The audit checklist can be used to assess the quality of care to every patient 

seen in the clinic. The checklist can be used by conducting a records review for every patient diagnosed 

and managed for Burkitt’s Lymphoma. These tools are designed for SPMC as this is adapted to our 

process and setting. Other institution may have to modify these tools and make it relevant to their 

setting. 
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8.2 ALGORITHM  
 

 

Figure 1. Decision Algorithm for the diagnosis, staging risk stratification and prognosis of Burkitt 

Lymphoma in Children  
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Figure 2. Treatment and Management Algorithm Burkitt Lymphoma in Children. 
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8.3 CLINICAL AUDIT CHECKLIST 
 

Instructions on Using the Chart Audit Tool 

 This tool is meant to measure physician’s compliance to the standard of care process measures 

based on the Philippine Clinical Practice Guidelines on the Diagnosis, Management, Psychosocial 

Support and Palliative Care of Burkitt Lymphoma in Children and their Families developed in part by the 

SPMC-CCI BL Guideline Development Group with funding support from the Department of Health. 

 This tool will be used to evaluate charts of children <19 years of age newly diagnosed with 

Burkitt Lymphoma.  This will be for initial admission and beginning of treatment. Before you begin, 

collect at least 30 charts for audit.  After which, the audit group should agree on what minimum 

compliance rate you should meet for this cycle to establish that quality care for children with ALL is 

being done. 

 Please check the chart for presence of each of the criteria.  This means that the criteria should 

explicitly be documented in the chart you are reviewing.  If it is present, mark yes; and if absent, mark 

no.  At the end, the total compliance score will be the number of items marked yes over the items of 

numbers marked no.  Check the total compliance score per chart to the target score you set at the 

beginning.  If compliance meets or exceeds target score, reinforce the ways to maintain it, if not you can 

start a quality improvement cycle following Figure 3 below. 

 

Figure 3.  Quality Improvement Cycle 
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General Data 

Hospital Record Number  

Patient Initials  

Age/Sex  

Initial Impression  

Attending Physician  

 
Audit Tool for Initial Admission and Induction of Treatment for Children with BL 

Criteria Yes No What yes means 

1. Elicit history of B symptoms. (Rec 2)   -fever, night sweats and weight loss were asked in the history 

2. Physical examination included 
palpation of masses, neurologic 
exam, presence of ascites or pleural 
effusion and examination of skin and 
mucosa for signs of bleeding (Rec 1) 

  -palpation for abdominal masses, neck masses, lymph nodes 
-Neurologic examination  
-Presence of ascites or pleural effusion 
-evidence of pallor, ecchymosis, petechiae 

3. Image guided core needle biopsy for 
diagnosis was done.  Surgical excision 
biopsy as an alternative if core 
needle biopsy fails was done (Rec 4-
5) 

  Evidence that image guided core needle biopsy of lymph nodes was 
done or surgical excision biopsy if needed 

4. Ancillary procedures such as 
immunophenotypic, cytogenetic and 
molecular tests were done.  (Rec 6) 

  Said procedures were ordered and done. 

5. CT or PET Scan or ultrasound if both 
are not available was ordered as part 
of pre-treatment staging  (Rec 7) 

  Said procedures were ordered and done 

6. Diagnosis includes stage of BL and 
risk stratification (Rec 8-9) 

  -Staging done and utilized the  International Pediatric Non-Hodgkin 
Lymphoma Staging System 
-Risk stratification done using either French-American-British 
Mature B-Cell Lymphoma (FAB-LMB) or Berlin Frankfurt Munster 
(BFM) risk stratification 

7. Appropriate treatment started based 
on risk and CNS and/or bone marrow 
involvement (Rec 11-12) 

  -Group C patients (R3 or R4) -Rituximab 375 mg/m2 x 4-6 doses 
added to systemic chemotherapy with FAB LMB Regimen 
-Group B or Group A – FAB LMB or BFM Regimen 

8. Treatment related side effects were 
noted if applicable (Rec 13-14) 

  -Any of the following treatment related side effects were 
monitored: 
1. febrile neutropenia 
2. anemia, thrombocytopenia 
3. infection 
4. mucositis, and  
5. tumor lysis syndrome  
6. diarrhea and constipation 
7.kidney failure 
8. infusion-related reactions  

9. Appropriate treatment started to 
address side effects of chemotherapy 
(Rec 15-16) 

  -Any one of the following interventions to address  side effect: 
1. febrile neutropenia – antibiotics 
2. mucositis – chlorhexidine and antifungal treatment 
 

10. Appropriate supportive and palliative 
care referral done if needed. (Rec 17-
19) 

  Any one or a combination of the following when applicable was 
done: 

1. Nutritional support 
2. Palliative care referral 
3. Urate oxidase or Allopurinol for tumor lysis syndrome 

11. Referral to  ancillary health services 
offered to the patient and family (Rec 
19-22) 

  Any one or a combination of the following when applicable: 
1. Referral to support groups 
2. Enrolment to PHIC and referral for logistic support if 

needed 

 

Total Compliance Score = (Total number of yes/total items) * 100% = (_____/______) *100% = _______ 

SOUTHERN PHILIPPINES MEDICAL CENTER CHILDREN’S CANCER INSTITUTE 
CHART AUDIT TOOL FOR BURKITT LYMPHOMA 
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8.4 RESOURCE IMPLICATION 
 

Resource implications or affordability and cost effectiveness for each recommendation in this 

guideline should be explored.  At the minimum, a qualitative description that can serve as a gross 

indicator of the number of resources needed, relative to current practice, should be provided (Edejer, 

2006).  For cost-effectiveness, there are concerns about the generalizability of results from a single cost-

effective analysis (CEA) or even a systematic review of a CEA.  A systematic review of sources of 

variability frequently mentions volume and costs of resources consumed as a source of variability 

(Sculpher MJ.2004). For costs, more specifically prices, general principles for adaptation are available 

(Hutton G. 2005). Affordability or resource implications was considered in these guidelines because 

each recommendation provides basic information that will allow guideline users to work out the cost 

implications for their own service (Philips Z. 2004).  The resource implications of each individual 

recommendation were considered when implementation issues were being discussed. Alternative tests 

or drugs were offered if certain laboratory or medicine is not available locally.   

 

8.5 MONITORING OF DISSEMINATION AND IMPLEMENTATION 
 

Dissemination and implementation of these recommendations on pediatric BL are focused not 

just on health care professionals but also to other multidisciplinary teams, patients and their families. 

Monitoring and evaluation should be built into the implementation process, in order to provide 

important lessons for uptake and further implementation.  Improvement of health care can be 

enhanced by the dissemination of recommendations that are easy to find and easy to understand by 

patients.  The monitoring and evaluation strategy will endeavor to ensure that the existing patient 

monitoring tools at health facilities and communities will contain information on recognition and 

management of BL patients.  However, the data could be collected periodically through special surveys 

or program reviews (WHO, 2015). Regarding monitoring and evaluation of their impact on quality of 

care, priority should be given to the strong recommendations. 

Global and country level efforts are underway under CUREAlll: WHO Global Initiative for 

Childhood Cancer and the DOH, The National Integrated Cancer Control Strategic Plan 2021-2030 

(CUREAll-WHO, 2015; NICCSP) with a program’s vision of “Cancer-free Philippines (Philippines Free from 

the Burden of Cancer)”. The DOH will help in monitoring the implementation of this guideline using 

multilevel intervention addresses at least three levels of the multilayer system (e.g., the individual, the 

team of health-care providers, the health-care organization or the community where the organization is 

located), reflecting the whole of government, whole of society, health in all policies, and multisectoral 

collaboration (NICCSP). Such interventions target at least three sources of influence upon health 

behavior that may ultimately result in improved patient and population outcomes. 
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8.6 FACILITATORS AND BARRIERS TO DISSEMINATION AND IMPLEMENTATION 
 

Translating evidence from CPGs into practice is a challenging process as it involves making changes at 

the individual, organizational or health system levels.  Assessing barriers and facilitators to the use of 

clinical practice guidelines is the first step in the local adaptation and uptake of evidence (Grol R. 2003).   

One systematic meta-review reported five contexts to group the barriers and facilitators (Correa VC.et 

al. 2020); these contexts are the political and social, the health organizational system, the guideline, the 

health professional and the patient context. Commonly mentioned about political and social barriers are 

the absence of a leader that establishes priorities and manages the implementation process [Busetto 

L.2016), lack of coordination and disagreement with colleagues.  With regards to health organizational 

system context, the most mentioned barriers are the lack of time allowed for researching, studying and 

implementing the guidelines [Rubio-Valera.2014).  Additional barriers were a shortage of hospital 

resources and equipment [Flottorp SA,2013).  As to the CPG context, the most mentioned barriers were 

a lack of clarity in the CPG and a belief that the evidence in the guidelines is incorrect (Lau R. 2016).   

The health professional as the context of the barrier may happen due to the ignorance of the existence 

of the CPGs or recommendations, or a lack of familiarity with the guideline recommendations [Wood E. 

2017).    While the most frequent barriers in the patient context were the unawareness of patients 

regarding the guideline, negative attitude of the patient towards the guide, reluctance to follow the 

recommendations, expectations in contrast to the opinion of the doctor [Cochrane Ll. 2007], lack of 

family support, and inadequate patient–doctor relationships (De Vleminck A.2013).  While specifically 

for lymphoma clinical guidelines, a pilot mixed-methods research study was conducted and there were 

three themes emerging from the interviews in the interpretation of the results related to barriers.  

These include patient comorbidities, inadequate use of technology, and medical insurance. Physicians in 

academic practices reported more difficulty in adhering to lymphoma CPGs in all domains than did 

physicians in nonacademic practices. Older, more experienced physicians reported less difficulty 

adhering to the lymphoma CPGs in organizational and professional attitude domains than the younger 

physicians.  . To best serve the physician and the patient, we need to find ways to improve CPG 

adherence. Tactics such as improving the methodology of CPG formation, using information technology, 

and creating ways to change physician attitudes and behavior are all viable options. (Munteanu 

M.2019).   
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11.3 CONSULTATION WITH STAKEHOLDERS 
 

The Burkitt Lymphoma Technical Working Group (BL TWG) identified all patients less than 19 

years old diagnosed with BL registered at the Southern Philippines Medical Center Children’s Cancer 

Institute (SPMC-CCI0. SPMC is the biggest DOH retained tertiary government hospital in Mindanao and 

end referral center for pediatric cancer patients. The group also identified BL managed from private 

institutions, pediatric residents in training and nurses who handled cases of BL in children. 

A total of 15 patients with Burkitt Lymphoma from a tertiary level government hospital and a 

private hospital were identified. Three  families from the government hospital and a  family from a 

private institution were included in the survey. The team also interviewed six resident physicians who 

handled Burkitt Lymphoma patients. Among them were five pediatric residents belonging to both public 

and private hospitals and one pathology resident. A total of five oncology nurses were interviewed. 

All respondents were made to answer three questions:  1) What are the things you want to know 

as a patient's carer or as a family member of someone with Burkitt Lymphoma? 2) What are the 

important things to you regarding the treatment / medication of Burkitt Lymphoma? 3) In your 

experience, what do you think should be improved in treating patients with Burkitt Lymphoma?  

The questions were translated to the preferred vernacular language. The data manager recorded 

and transcribed the answers for each question. Video teleconferencing software was used to conduct 

key informant interviews and informal surveys. The results of the survey showed that the respondents 

wanted to know more about the following aspects of BL: 

• How to diagnose this disease  

• What laboratory tests to order  

• Appropriate medications and novel therapy that is available 

• How to prevent this disease 

• The complications of treatment 

• Availability of support groups 

• What palliative treatment  

• Availability of referral centers for BL 

Most of the respondents seem to emphasize on the effectiveness of the medicines used for BL, 

the cost of the treatment, availability of insurance coverage that will cover the whole treatment 

including supportive care, diagnostic tests and issues about prognosis. The decision to define the key 

questions of this proposed guideline was based on the respondents ’answers.
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11.4 EVIDENCE TABLES 
 

Clinical Assessment 

 

  



 

73 
 
 

 
 

 



 

74 
 
 

 



 

75 
 
 

 

 

 

 

 



 

76 
 
 

  



 

77 
 
 

 

 

  



 

78 
 
 

  



 

79 
 
 

 

  



 

80 
 
 

 

  



 

81 
 
 

 

 

 

 



 

82 
 
 

 

  



 

83 
 
 

 

  



 

84 
 
 

 

  



 

85 
 
 

 

  



 

86 
 
 

 

  



 

87 
 
 

Diagnostic and Ancillary Tests 



 

88 
 
 

 



 

89 
 
 

 

  



 

90 
 
 

 

 



 

91 
 
 

  



 

92 
 
 

 

  



 

93 
 
 

 

  



 

94 
 
 

 



 

95 
 
 

  



 

96 
 
 12  



 

97 
 
 

  



 

98 
 
 

 

 



 

99 
 
 

 

  



 

100 
 
 

 

  



 

101 
 
 

 



 

102 
 
 

 



 

103 
 
 

 



 

104 
 
 

 

  



 

105 
 
 

Staging, Risk Classification, and Prognosis  
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Treatment and Side Effects  
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TREATMENT COMPLICATIONS 
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Side Effects and Management  
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Should cyclophosphamide, intrathecal hydrocortisone and methotrexate protocol and malnutrition associated with febrile 

neutropenia? 
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Should high dose LMB protocol for B-cell lymphoma induced febrile neutropenia and severe mucositis? 
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Supportive and Palliative  
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2016 WHO Classification of Tumors of Hematologic and Lymphoid Tissues 

Burkitt lymphoma (BL) is a highly aggressive but curable lymphoma that often presents in 
extranodal sites or as an acute leukemia. No single parameter, such as morphology, genetic analysis, or 
immunophenotyping, can be used as the gold standard for diagnosis of BL; a combination of several 
diagnostic techniques is necessary.  

 

Morphologic 

Nuclei of tumor cells are round, with finely 
clumped chromatin, and contain multiple 
basophilic medium-sized, paracentrally located 
nucleoli. 

Cytoplasm is deeply basophilic and usually 
contains lipid vacuoles, which are better seen in 
imprint preparations or fine-needle aspiration 
cytology 

 

 

 

Medium sized tumor cells with diffuse 
monotonous pattern of growth. 

 

 

 

 

 

Has an extremely high proliferation rate, with 
many mitotic figures, as well as a high rate of 
spontaneous cell death (apoptosis). 
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A so-called starry sky pattern is usually present, 
which is due to the presence of numerous 
tingible body macrophages 
 
 
 
 
 
 

 
Immunophenotypic 

 
 
 
 
Typically express moderate to strong membrane 
lgM with light chain restriction, B-cell antigens 
(CD19, CD20, CD22, CD79a, and PAX5), and 
germinal center markers (CD10 and BCL6) CD38, 
CD77, and CD43 are also frequently positive 
 
 
 
 
 
 

 
 
 
Almost all BLs have strong expression of MYC 
protein in most cells 

(Formalin-fixed, paraffin embedded BL stained 
with Anti-c-MYC antibody using peroxidase-
conjugate and DAB chromogen. Note nuclear 
staining of cells.) 
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The neoplastic cells are usually negative for CD5, 

CD23, CD138, BCL2, and TdT 

BCL2 negative 

 

 

 

 

TCL1 is strongly expressed in most pediatric BLs 

TCL1 oncoprotein: strong immunoreactivity (brown stain) in the nucleus of 

Burkitt lymphoma cells 

 

 
 
 
 
 
 
 
 
 
 
Adipophilin may be used in paraffin-embedded 
tissue sections to demonstrate cytoplasmic lipid 
vesicles 
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Cytogenetics / Molecular 

  
 
The molecular hallmark of BL is the 
translocation of MYC at band 8q24 to 
the IGH region on chromosome 14q32, 
t(8;14) (q24;q32), or less commonly to 
the IGK locus on 2p12 [t(2;8)] or the IGL 
locus on 22q11 [t(8;22)]. 
 

 

Note: MYC translocations are not 
specific for BL, and may occur in other 
types of lymphoma 

 

 
Additional chromosomal abnormalities may also occur in BL: (a) gains of 1 q, 7, and 12; (b) losses 

of 6q, 13q32-34, and 17p . In addition, molecularly defined BLs do include some cases that are best not 
diagnosed as BL, and some cases of BL may have a gene expression profile intermediate between those 
of BL and DLBCL. 
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Burkitt Lymphoma Admitted Patients at Southern Philippines Medical Center – Davao City 

from 2013 – 2020 Billing Statement Table 

Patient 
No. 

 

Year of 
Diagnosis 

Initial 
Admission 

Date 

Hospital 
Days 

Insurance Actual 
Charges 

Discount Amount Due 

1 2013 01/25/2013 10 days PHIC P21,837.00 P1,600.00 P17, 837.00 

2 2015 09/17/2015 44 days PHIC P51,506.00 P21,180.00 P30,326.00 

3 2015 12/30/2015 46 days PHIC P302,389.98 P21,480.00 P280,909.98 

4 2017 03/16/2017 3 days at 
ER 
5 days at 
PICU 

PHIC P106,648.19 P32,000.00 P74,648.19 

5 2017 07/26/2017 
  

1 day at 
PICU 
17 days at 
WARD 

PHIC P86,127.20 P32,000.00 P54,127.20 

6 2017 07/26/2017 9 days No PHIC P24,212.00 P7,200.00 P17,012.00 

7 2017 08/24/2017 49 days PHIC P233,628.50 P60,680.00 P172,948.50 

8 2017 08/30/2017 48 days PHIC P167,937.00 P21,180.00 P146,757.00 

9 2018 03/15/2018 23 days PHIC P74,775.50 P39,280.00 P35,495.50 

10 2018 04/16/2018 27 days at 
PICU 
37 days at 
WARD 

PHIC P416,830.00 P39,280.00 P377,550.40 

11 2018 04/19/2018 1 day at 
PICU 
22 days at 
WARD 

PHIC P86,524.00 P21,180.00 P65,344.00 

12 2018 05/14/2018 27 days at 
WARD 
16 days at 
PICU 

PHIC P456,749.75 P32,000.00 P424,749.75 

13 2019 10/18/2019 85 days PHIC P243,787.80 P22,400.00 P221,387.80 

14 2019 12/28/2019 25 days PHIC P61,004.00 P21,180.00 P39,824.00 

15 2020 02/13/2020 17 days PHIC P75,327.00 P21,180.00 P54,147.00 
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