
Identifying Clinical Practice Guidelines for the Supportive Care 
of Children with Cancer: A Report from the Children’s Oncology 
Group

Jennifer Seelisch, MD1,2, Lillian Sung, MD,PhD3,4, Michael J. Kelly, MD,MPH,MS5, Jennifer 
L. Raybin, MSN,RN,CPNP6, Melissa Beauchemin, RN,MSN,CPNP7, Christopher C. Dvorak, 
MD8, Katherine Patterson Kelly, PhD,RN9, Michael L. Nieder, MD10,11, Robert B. Noll, PhD12, 
Jennifer Thackray, PharmD13, Nicole J. Ullrich, MD,PhD14, Sandra Cabral1, L. Lee Dupuis, 
RPh,PhD3,15,†, and Paula D. Robinson, MD,MSc1,†

† These authors share senior authorship.

1Pediatric Oncology Group of Ontario, Toronto, ON

2Division of Hematology/Oncology, Children’s Hospital, London Health Sciences Centre, London, 
ON

3Child Health Evaluative Sciences, The Hospital for Sick Children, Toronto, ON

4Division of Haematology/Oncology, The Hospital for Sick Children, Toronto, ON

5Pediatric Hematology Oncology, The Floating Hospital for Children at Tufts Medical Center, 
Boston, MA

6Children’s Hospital Colorado, University of Colorado, School of Medicine, Aurora, CO

7CUMC Minority Underserved NCI Community Oncology, Research Program Columbia University 
Medical Center, New York, NY

8Division of Pediatric Allergy, Immunology & Bone Marrow Transplantation Benioff Children’s 
Hospital, University of California, San Francisco, CA

9Department of Nursing Science, Professional Practice, and Quality Children’s National Health 
System, George Washington University School of Medicine and Health Sciences Washington, DC

10Department of Blood & Marrow Transplantation and Cellular Immunotherapy, Moffitt Cancer 
Center, Tampa, FL

11University of South Florida Morsani College of Medicine, Tampa, FL

12Department of Pediatrics University of Pittsburgh School of Medicine, Pittsburgh, PA

13Department of Pharmacy, Memorial Sloan Kettering Cancer Center, New York, NY

14Dana Farber/Boston Children’s Cancer and Blood Disorders Center, Boston, MA

Corresponding Author: L. Lee Dupuis MSc Pharm, PhD, Department of Pharmacy, The Hospital for Sick Children, 555 University 
Avenue, Toronto ON M5G 1X8, Telephone: 416-813-7654 ext. 309355 Fax: 416-813-5979 lee.dupuis@sickkids.ca. 

Conflict of Interest Statement
LS, JLR, JT, LLD and PDR are authors on one or more guideline identified by this systematic review. Individuals with conflicts of 
interest do not participate in the COG guideline endorsement review process for the guideline under review.

HHS Public Access
Author manuscript
Pediatr Blood Cancer. Author manuscript; available in PMC 2020 January 01.

Published in final edited form as:
Pediatr Blood Cancer. 2019 January ; 66(1): e27471. doi:10.1002/pbc.27471.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



15Department of Pharmacy, The Hospital for Sick Children; Leslie Dan Faculty of Pharmacy, 
University of Toronto, The Hospital for Sick Children, Toronto, ON

Abstract

Providing evidence-based supportive care for children with cancer has the potential to optimize 

treatment outcomes and improve quality of life. The Children’s Oncology Group (COG) 

Supportive Care Guidelines sub-Committee conducted a systematic review to identify current 

supportive care clinical practice guidelines (CPGs) relevant to childhood cancer or pediatric 

hematopoietic stem cell transplant. Only 22 papers met the 2011 Institute of Medicine criteria to 

be considered a CPG. The results highlight the paucity of CPGs available to pediatric oncology 

healthcare professionals and the pressing need to create CPGs using current methodological 

standards.
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Background

Collaborative research efforts and randomized clinical trials have resulted in substantial 

improvements in childhood cancer outcomes over the past three decades.[1,2] Despite large 

improvements in survival outcomes for children with cancer, patients experience a high 

burden of expected treatment-related and disease-related symptoms.[3–5] Across diverse 

clinical domains, delivering care consistent with clinical practice guideline (CPG) 

recommendations improves outcomes.[6–10] As such, provision of evidence-based 

supportive care to children with cancer has the potential to optimize treatment outcomes and 

improve quality of life.

In 2011, the Institute of Medicine (IOM) released a report entitled “Clinical Practice 
Guidelines We Can Trust” as a call for the development of methodologically sound 

evidence-based guidelines.[11] As part of this report, the IOM updated their long-standing 

definition of a CPG (Table I). The 2011 definition added a methodological requirement. That 

is, to be considered a CPG, recommendations must be “informed by a systematic review of 

evidence.”[11] Prior to 2011, the need for a systematic review was not explicitly stated as a 

necessary foundation upon which CPG recommendations are formulated.[12] In making this 

change, the IOM emphasized the importance of distinguishing CPGs from other forms of 

guidance, such as expert opinion and consensus statements.

The IOM defines a systematic review as using “explicit, prespecified scientific methods to 

identify, select, assess, and summarize the findings of similar but separate studies.”[13] The 

requirement of a systematic review as the basis for CPG recommendations helps to avoid 

bias in the selection and weighting of the evidence. As of June 2014, the National Guideline 

Clearinghouse (NGC) adopted the new IOM definition and only CPGs that are based on a 

systematic review are included in the NGC.[14] Additionally, the NGC requires that the 
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systematic reviews supporting the CPGs must be updated at a minimum interval of every 5 

years to be considered current.[14]

The Children’s Oncology Group (COG) recognizes the value of rigorously developed 

pediatric oncology supportive care CPGs. The COG Supportive Care Guidelines sub-

Committee was created with the goal of identifying and evaluating supportive care CPGs for 

endorsement to help standardize supportive care recommendations in treatment protocols. 

The sub-Committee does not develop CPGs. The endorsement review process incorporates 

evaluation by committee members and COG stakeholders.[15] Links to endorsed supportive 

care CPGs are provided in COG protocols. In addition, information regarding COG 

supportive care endorsed CPGs, including COG-developed summaries, are available on an 

open-access website (https://childrensoncologygroup.org/index.php/cog-supportive-care-

endorsed-guidelines). To identify current CPGs related to any supportive care topic relevant 

to pediatric oncology or hematopoietic stem cell transplant (HSCT) recipients undergoing 

active treatment or follow-up (i.e. excluding survivorship care), the committee conducted an 

initial systematic review which is now updated monthly. The purpose of this report is to 

present the results of this systematic review.

Methods

Searches of MEDLINE, MEDLINE in-Process, Embase and PubMed databases were 

performed with the assistance of a library scientist for articles indexed between January 

2012 (since older CPGs would now be considered out-dated, as per NGC criteria) and 

January 2018. The complete search strategies and dates are provided in Supplemental 

Appendix 1. The eligibility criteria were defined a priori. Papers were included if they: (1) 

were fully published in English in 2012 or more recently (i.e. would be considered current 

according to NGC criteria); (2) were identified as a guideline by the authors of the paper; (3) 

addressed a supportive care topic; (4) were relevant to pediatric cancer or pediatric HSCT; 

(5) were intended for patients undergoing active therapy or follow-up care (i.e. excluded 

those specific to survivorship care); (6) were intended for use in economically developed 

countries (as indicated by the UN economic country classification 2012)[16]; and (7) met 

the NGC criteria for being based on a systematic review as outlined in Table II.

Two authors (JS, PDR) independently screened the citations identified by the electronic 

database searches. Any citation identified by either author as potentially relevant was 

retrieved for full text evaluation. For full-text screening, the eligibility criteria were applied 

using a two-step process. First, all papers that met inclusion criteria 1–6 above were 

identified. Next, these papers were further assessed to determine whether they met each 

element of the NGC systematic review criteria (Table II). This process was again conducted 

independently by two authors (JS, PR). A third author (LD) reviewed any discrepancies for 

final consensus. An NGC element did not need to be present in the original publication, but 

it needed to be indicated as available in a supplement or as available upon request. The 

patient population for whom the CPG was developed (i.e. pediatric-specific or both adult 

and pediatric) was also assessed.
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Agreement of inclusion between reviewers (JS, PR) was assessed using the kappa statistic. 

Agreement was defined as (0.00 to 0.20), fair (0.21 to 0.40), moderate (0.41 to 0.60), 

substantial (0.61 to 0.80) or almost perfect (0.81 to 1.00).[17]

Results

The search strategy identified 23,161 unique citations, of which 590 were retrieved for full-

text evaluation. Of these, 155 provided current supportive care focused recommendations 

relevant to pediatric oncology or HSCT. However, after applying the NGC systematic review 

eligibility criteria (Table II), only 22/155 (14.2%) met the full criteria for inclusion (Figure 

1). Inter-rater agreement was almost perfect (kappa=0.98, CI 0.93–1.00).

Table III illustrates the number of elements from the NGC systematic review criteria that 

were missing in the 133 papers excluded for this reason. Of these, 7/133 (5.3%) were 

missing only a single element. However, 75.2% (100/133) were missing five or more of the 

nine NGC elements (Table III). Table IV lists the frequency with which specific NGC 

criteria were missing and 73.7% (98/133) did not make a statement indicating that a 

systematic review had been conducted. The most commonly omitted element was a 

summary of the eligibility criteria which was either missing or was not reported in sufficient 

detail to be evaluated or reproduced in 88.7% (118/133).

Of the 22 papers which met eligibility criteria, 13 were specific to the pediatric population.

[18–29] The remaining nine CPGs included recommendations for both adult and pediatric 

patients (Table V). Almost one-third (7/22) of the included CPGs were focused on various 

aspects of chemotherapy-induced nausea and vomiting (CINV), of which five made 

exclusively pediatric recommendations.[18–22] Three pediatric-specific CPGs focused on 

different psychosocial aspects of care.[23–25] There were also two CPGs which addressed 

fever and neutropenia exclusively in the pediatric oncology and HSCT population.[26,27] 

These were published by the same guideline group first as an original guideline in 2012 and 

then as an update in 2017. The other pediatric-specific CPGs addressed: antifungal 

prophylaxis,[28] prevention of mucositis[30] and prevention of Pneumocytis jirovecii 
pneumonia in children with solid tumours.[29]

Discussion

The results of this systematic review highlight both the paucity of current supportive care 

CPGs available to healthcare professionals caring for children with cancer or pediatric 

HSCT recipients and the pressing need for the development of CPGs that meet current 

methodological standards. Given that 133 papers were identified that provided current 

supportive care focused recommendations for clinical care relevant to pediatric oncology or 

HSCT but did not meet NGC criteria, it appears many guideline developers have not yet 

updated their development processes to reflect the key requirement of conducting a 

systematic review as outlined by the IOM seven years ago.

While we have endeavoured to ensure that all current supportive care CPGs relevant to 

pediatric oncology or HSCT have been identified, we recognize that there are limitations to 

our approach. In particular, we chose to focus only on papers published in peer-reviewed 
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journals and we did not search grey literature sources such as medical specialty association 

websites. In addition, while a very broad search literature strategy was used, it was cancer-

focused, which raises the possibility of missing potentially relevant supportive care CPGs 

that are not cancer-specific, if they do not have indexing or text words related to cancer. 

Further, we did not contact the authors of the 133 papers excluded for not meeting NGC 

criteria. It is possible that one or more of these papers may not have fully documented their 

methods in the main text or supplements although none stated that additional information 

regarding their methods was available upon request. It is possible that one or more of the 

excluded papers may have met NGC criteria. Meeting the IOM definition of a CPG, as 

operationalized by NGC, is the first of several important characteristics of CPGs that should 

be considered prior to endorsing or using a CPG in practice. Tools that can facilitate the 

evaluation of CPGs are available to help highlight strengths, weaknesses and areas of 

potential concern. A commonly used tool is the Appraisal of Guidelines for Research and 

Evaluation (AGREE II) which evaluates CPGs on the basis of 6 domains, including: (1) 

Scope and Purpose; (2) Stakeholder Involvement; (3) Rigour of Development; (4) Clarity of 

Presentation; (5) Applicability; and (6) Editorial Independence.[31] Guideline developers 

who create CPGs with these domains in mind can greatly improve the quality of their CPG 

and the likelihood that its recommendations are implemented – the ultimate goal of every 

CPG effort.

Similarly, since CPG development is a time-consuming and resource-intensive process, it is 

important that guideline developers work collaboratively to avoid duplication of efforts in an 

already underserved field. Guideline development groups must be aware of which topic 

areas of supportive care in pediatric oncology/HSCT are deemed important by stakeholders, 

which topics have already been well addressed and which areas are lacking in CPGs. In 

2015, Loeffen et al. used a Delphi survey to identify and prioritize relevant childhood cancer 

supportive care topics in the Netherlands from the perspective of health care professionals.

[32] The ten topics of highest priority for CPG development were: infection, sepsis, fever 

and neutropenia, pain, nausea/vomiting, restrictions in daily life and activities, palliative 

care, procedural sedation, terminal care and oral mucositis.[32] Currently, there are up-to-

date pediatric CPGs in only four of these ten topics areas. Information regarding COG-

endorsed CPGs, including COG-developed summaries, links to the CPGs and 

implementation tools, are available on the open-access COG Supportive Care Endorsed 

Guidelines website (https://childrensoncologygroup.org/index.php/cog-supportive-care-

endorsed-guidelines).

With open communication between collaborative groups and an awareness of which 

supportive care topics have been addressed, duplication of efforts may be prevented. An 

example of such a collaborative group is the international Pediatric Oncology Guidelines in 

Supportive Care (iPOG)[33] Network which was established by representatives of several 

pediatric oncology organizations with an interest in pediatric supportive care CPG 

identification, development and dissemination. The iPOG Network does not develop CPGs, 

rather, iPOG Network members collaborate, identify research gaps, and provide guidance 

and updates about ongoing CPGs being developed by their respective organizations in North 

America and Europe.[33,34] These efforts result in collaboration around the CPG 

Seelisch et al. Page 5

Pediatr Blood Cancer. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://childrensoncologygroup.org/index.php/cog-supportive-care-endorsed-guidelines
https://childrensoncologygroup.org/index.php/cog-supportive-care-endorsed-guidelines


development process, international planning of high priority topics and collegial support 

among guideline developers.

In summary, the results of this systematic review highlight a substantial need for pediatric-

focused supportive care CPGs in oncology and HSCT that meet the current methodologic 

standards for guideline development. Given the potential for supportive care CPGs to 

improve patient outcomes, it is imperative to prioritize the development and implementation 

of supportive care CPGs that are created using robust and transparent methods.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart of paper identification and selection
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TABLE I.

Change in IOM definition of a CPG

IOM Year CPG definition

New definition[11] 2011 Clinical practice guidelines are statements that include recommendations intended to optimize patient care 
that are informed by a systematic review of evidence and an assessment of the benefits and harms of 
alternative care options.

Original definition[12] 1990 Clinical practice guidelines are systematically developed statements to assist practitioner and patient 
decisions about appropriate health care for specific clinical circumstances
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TABLE II.

NGC systematic review criteria [14]

Required elements

1. An explicit statement that the clinical practice guideline was based on a systematic review

2. A description of the search strategy that includes a listing of database(s) searched

3. A summary of search terms used

4. The specific time period covered by the literature search including the beginning date and end date (month and year)

5. A summary of inclusion and exclusion criteria

6. The number of studies identified

7. The number of studies included

8. A synthesis of evidence from the selected studies, e.g., a detailed description or evidence tables

9. A summary of the evidence synthesis (see 8. above) included in the guideline that relates the evidence to the recommendations, e.g., a 
descriptive summary or summary tables
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TABLE III.

Number of NGC elements missing from papers excluded for not meeting NGC systematic review criteria

Number of NGC systematic review elements missing Number of papers excluded N=133

1 7 (5.3%)

2 6 (4.5%)

3 6 (4.5%)

4 14 (10.5%)

5 11 (8.3%)

6 16 (12.0%)

7 25 (18.8%)

8 17 (12.8%)

9 31 (23.3%)
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TABLE IV.

Frequency of specific elements missing from papers excluded for not meeting NGC systematic review criteria 

(n=133)

Specific NGC systematic review element Number of excluded papers missing the element (N=133)

States based on systematic review 98 (73.7%)

Databases searched 53 (39.8%)

Search terms 103 (77.4%)

Specific time period 84 (63.2%)

Number of studies screened 107 (80.5%)

Number studies included 102 (76.7%)

Eligibility criteria 118 (88.7%)

Evidence tables 107 (80.5%)

Recommendations linked to evidence synthesis 62 (46.6%)
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Table V.

Characteristics of included supportive care CPGs (n=22)

Supportive Care Topic Sub-Topic Focus
Number of CPGs

Pediatric-Specific (year published) Combined Adult/Pediatric(year published)

Chemotherapy-induced nausea and 
vomiting

Anticipatory[18,35] 1 (2014) 1 (2016)

Acute[19,21,22,36] 3 (2013, 2017, 2017) 1 (2017)

Breakthrough/Refractory[20] 1 (2016)

Hematology Myeloid growth factor[37] 1 (2015)

Platelet transfusion[38] 1 (2015)

Fungal infection Prophylaxis[28] 1 (2014)

Mucositis Prophylaxis[30] 1 (2017)

Psychosocial care Parent support[24] 1 (2015)

Medication adherence[25] 1 (2015)

Financial burden[24] 1 (2015)

Fever and neutropenia[26,27] 2 (2012, 2017)

Fertility preservation[39] 1 (2013)

Central venous catheter 
care[40,41]

2 (2013, 2018)

Graft-versus-host disease treatment Photopheresis[42] 1 (2014)

Genetic testing Cardiotoxictiy[43] 1 (2016)

Pneumocytis pneumonia Prevention[29] 1 (2017)
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