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Evidence-based Practice Center Systematic Review Protocol 

Project Title: Comparative Effectiveness of Hematopoietic 
Stem-cell Transplantation in the Pediatric Population 
 

Protocol Posting Date:  August 5, 2010 
Amendment Date(s) if applicable:  November 1, 2010 

(Amendments Details–see Section VII) 
 

I.  Background and Objectives for the Systematic Review 
 
Background and Objectives 
Hematopoietic stem-cell transplantation (HSCT) refers to a procedure in which 

hematopoietic stem cells are infused to restore bone marrow function in patients, and is 
categorized by the source of the stem cells.  The role of HSCT in pediatric diseases 
depends in part on the indication for which it is being used.  Autologous transplants 
involve harvesting the patient’s own stem cells and then returning them, typically after 
the patient has received doses of chemotherapy that are myeloablative.  Allogeneic 
HSCT uses stem cells from a human leukocyte antigen (HLA) -matched donor, either 
related or unrelated, and, in malignant diseases, exploits a graft-versus-tumor effect.  In 
many of the nonmalignant diseases, donor hematopoietic stem cells are used to 
“replace” the patient’s abnormal bone marrow with a donor’s normal one.  The third 
source of hematopoietic stem cells is from the umbilical cord and placenta.   

In the pediatric population, HSCT is used to treat a wide variety of diseases, both 
malignant and nonmalignant.  Malignant diseases in the pediatric population include 
hematologic (leukemias and lymphomas) and nonhematologic (or solid tumors) which 
include primary brain tumors, and those derived from the peripheral nervous system 
(neuroblastoma), soft tissues or bone (Ewing’s sarcoma, rhabdomyosarcoma), kidney 
(Wilms tumor) and eye (retinoblastoma). 

A wide variety of nonmalignant conditions may also be treated with HSCT, and in the 
pediatric population include hemoglobinopathies, bone marrow failure (BMF) 
syndromes, primary immune deficiencies (PID), autoimmune diseases and inherited 
metabolic diseases (IMD).  

For many of these diseases, HSCT is a well-established treatment.  For example, 
the literature for the use of HSCT in the hematologic malignancies is relatively robust, 
including randomized, controlled trials that date back 10 to 15 years, and it has become 
common and accepted medical practice.  For other less-common diseases, for 
example, the primary immunodeficiencies and hemoglobinopathies, the evidence 
consists of case series and case reports, but the results after HSCT have shown 
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improved outcomes and/or cure.  In other pediatric diseases, HSCT is not well 
established, is evolving, or has been shown not to be beneficial.  Although our approach 
to this topic does not fit the usual AHRQ comparative effectiveness review (CER) 
format, we feel that the stakeholders would be best served by addressing this topic in 
part as a narrative review for those diseases in which HSCT in pediatric patients is a 
well-established treatment option, with the remainder of the diseases approached as a 
systematic comparative effectiveness review to guide decision makers as to the 
comparative effectiveness of HSCT to comparators. (See Tables 1 and 2 in Methods 
[Section VI]). 

The success of treating many of the pediatric diseases with HSCT has resulted in an 
increased number of long-term survivors. Despite this increase in survival, both 
immediate harms associated with HSCT (e.g., graft-versus-host disease and 
opportunistic infections) and long-term effects (e.g., growth and development, cognitive 
ability, future fertility, and secondary malignancies) need to be taken into account.  The 
comparative benefits and harms of HSCT versus other therapies in the pediatric 
population for these various diseases form the basis for the key questions developed for 
this topic. 

The Topic Nominator requested a broad and comprehensive review of the 
literature for which diseases HSCT may be a treatment option in the pediatric 
population.  To achieve this, we will address six key questions (see “The Key 
Questions,” following). 
 
II. The Key Questions  
 

The proposed Key Questions were posted for public comment.  Following the public 
posting of the key questions, several comments were received and discussed. In 
summary, the public comments addressed three main points.  First, while successes 
have been seen with HSCT in many pediatric conditions, the measurement of 
comparative outcomes after HSCT is difficult due to the rarity of the conditions (e.g., 
retinoblastoma) and/or the number of transplants completed (e.g., autoimmune 
diseases).  Second, comparative harms data are equally difficult to obtain, but further 
separating out the harms associated with HSCT from the harms associated with other 
prior treatments or disease natural history is not possible in many cases.  Third, it was 
suggested that we contact the Pediatric Blood and Marrow Transplant Consortium and 
Center for International Blood and Marrow Transplant Research (CIBMTR) to see if they 
could provide some pertinent information. These comments were discussed and the 
resulting six key questions are listed below, followed by the PICOTS (Patient, 
Intervention, Comparator, Outcome, Timing, Setting) for the three indications addressed 
by the systematic review. No major changes were made to the key questions following 
the public comments.  

 
Key Question 1.  For pediatric patients with malignant solid tumors, what is the 

comparative effectiveness of HSCT and conventional chemotherapy regarding overall 
survival, long-term consequences of HSCT, and quality of life?  
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Key Question 2.  For pediatric patients with malignant solid tumors, what are the 

comparative harms of HSCT and conventional chemotherapy regarding adverse effects of 
treatment, long term consequences of HSCT, and impaired quality of life? 

 
Key Question 3.  For pediatric patients with inherited metabolic diseases, what is the 

comparative effectiveness of HSCT, enzyme-replacement therapy (ERT), substrate 
reduction with iminosugars, and chaperones regarding overall survival, cure, long-term 
consequences of HSCT, and quality of life?  

 
Key Question 4.  For pediatric patients with inherited metabolic diseases, what are the 

comparative harms of HSCT, enzyme-replacement therapy (ERT), substrate reduction with 
iminosugars, and chaperones regarding adverse effects of treatment, long term 
consequences of HSCT, and impaired quality of life? 

 
Key Question 5. For pediatric patients with autoimmune diseases, what is the 

comparative effectiveness of HSCT, immunosuppressants, target biologic therapies, and 
low dose chemotherapy regarding overall survival, cure, and remission? 

 
Key Question 6. For pediatric patients with autoimmune diseases, what are the 

comparative harms of HSCT, immunosuppressants, target biologic therapies, and low dose 
chemotherapy regarding adverse effects of treatment, long term consequences of HSCT, 
and impaired quality of life? 

 
PICOTS 
Indication 1.  Malignant Solid Tumors (Key Questions 1 and 2) 

P: Pediatric patients with malignant solid tumors including rhabdomyosarcoma and retinoblastoma 

              I:  Hematopoietic stem cell transplantation (HSCT) 

C: Conventional chemotherapy 

O: Overall survival (OS); long-term consequences of HSCT; quality of life (QOL) 

T: All durations of follow-up will be included  

S: Inpatient 
 

Indication 2.  Inherited Metabolic Disease (Key Questions 3 and 4) 

P: Pediatric patients with inherited metabolic diseases  

              I:  Hematopoietic stem cell transplantation (HSCT) 

             C: Enzyme-replacement therapy (ERT), substrate reduction with iminosugars, chaperones 

O: OS; cure; long term consequences of HSCT; QOL 

T: All durations of follow-up will be included 
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S: Inpatient 
 

Indication 3. Autoimmune Disease (Key Questions 5 and 6) 

P: Pediatric patients with autoimmune diseases 

I:  Hematopoietic stem cell transplantation (HSCT) 

C: Immunosuppressants, targeted biologic therapies, low dose chemotherapy 

O: Remission, survival, cure 

T: All durations of follow-up will be included 

S: Inpatient 

 
Important refinement points: 
 
In addition to the public comments, the six key questions were discussed with a group 

of Key Informants. This discussion led to further refinement and clarification of the scope of 
the project. The three major points from that discussion are detailed below. 

  
• It was reiterated that the topic will be handled as both a narrative review (for 

diseases for which HSCT is a well-established treatment option) and as a systematic 
review (for those diseases for which HSCT is either not a well-established or not a 
recommended treatment option). Key Informants provided two initial lists of diseases 
for which they believed HSCT to either be established (narrative) or investigational 
(systematic). After internal review of the lists and the literature, some changes were 
made (e.g., adding tandem transplants in the systematic review). After the creation 
of the Technical Expert Panel (TEP), a final review of the list was completed by its 
members.  
 

• Further detailing that “inherited metabolic diseases” include the following: 
o mucopolysaccharidoses 
o sphingolipidoses 
o glycocoproteinoses 
o other lipidoses 
o glycogen storage diseases 
o multiple enzyme deficiencies 
o lysosomal transport defects 
o peroxisomal storage disorders 

 

• Restating that the decision not to divide the review into type or source of 
transplant (allogeneic versus autologous versus reduced-intensity allogeneic, 
related versus unrelated) or by different conditioning regimens was made at the 
recommendation of the Key Informants.  This is due to the variation in treatment 
approaches by different institutions and practitioners, as well as the 
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individualization of treatment being made based on patient history, treatment 
goals, overall patient health status, etc.  However, these issues will be addressed 
in a narrative summary in the background section of the CER. 
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III.  Analytic Framework 
 

 

 

Figure 1. Provisional analytic framework for HSCT for pediatric 
malignant solid tumors. 
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Figure 2. Provisional analytic framework for HSCT for pediatric 
inherited metabolic diseases. 
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Figure 3. Provisional analytic framework for HSCT for pediatric 
autoimmune diseases. 
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IV.  Methods  
In consultation with Key Informants and the Topic Nominator, it was decided that the 

stakeholders would be best served by addressing this topic in part as a narrative review 
for those diseases in which HSCT in pediatric patients is a well-established treatment 
option, with the remainder of the diseases approached as a systematic, comparative 
effectiveness review to guide decision makers as to appropriate indications for the use 
of HSCT. Tables 1 and 2 display the diseases to be approached as a narrative and 
systematic review, respectively.  
 

Table 1.  Pediatric HSCT Indications to Be Addressed with Narrative Review 
 

Malignant  
Hematopoietic Setting(s) Type Of Transplant 

Acute lymphoblastic leukemia (ALL) In first (high-risk patients), second or 
subsequent complete remission (CR) 

Allo 
 

Acute myelogenous leukemia (AML) In first, second or subsequent CR; early 
relapse; induction failure 

Allo 
 

Juvenile myelomonocytic leukemia 
(JMML) 

Upfront Allo 

Myelodysplastic syndrome (MDS) As upfront therapy for primary or 
secondary MDS 

Allo 
 

Chronic myelogenous leukemia 
(CML) 

Chronic phase or refractory to tyrosine 
kinase inhibitor (TKI) 

Allo 

Non-Hodgkin lymphoma (NHL)/ 
Hodgkin lymphoma (HL)  

Induction failure; 1st, 2nd, 3rd CR/ partial 
remission (PR) 

Auto/allo 

Malignant  
Non-Hematopoietic   

Neuroblastoma (NB) Consolidate high-risk (initial) 
Relapsed/refractory 

Auto 
auto 

(allo in selected 
incidences) 

Germ cell tumor (GCT) Relapsed  Auto 
(allo if fail auto and in 
selected incidences) 

Central Nervous System Embryonal 
Tumors 

Relapsed or residual Auto 
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Table 1.  Pediatric HSCT Indications to Be Addressed with Narrative Review (continued) 
 

Nonmalignant  Setting(s) Type Of Transplant 
Hemoglobinopathies Variable Allo 
Bone marrow failure syndromes (BMF) Variable Allo 
Primary immunodeficiencies including: 
Lymphocyte immunodeficiencies 
Adenosine deaminase deficiency 
Artemis deficiency 
Calcium channel deficiency 
CD 40 ligand deficiency 
Cernunnos/X-linked lymphoproliferative 
disease deficiency 
CHARGE syndrome with immune deficiency 
Common gamma chain deficiency 
Deficiencies in CD 45, CD3, CD8 
DiGeorge syndrome 
DNA ligase IV 
Interleuken-7 receptor alpha deficiency 
Janus-associated kinase 3 (JAK3) deficiency 
Major histocompatibility class II deficiency 
Omenn syndrome 
Purine nucleoside phosphorylase deficiency 
Recombinase-activating gene (RAG) 1/2 
deficiency 
Reticular dysgenesis 
Winged helix deficiency 
Wiskott-Aldrich syndrome 
X-linked lymphoproliferative disease 
Zeta-chain-associated protein-70 (ZAP-70) 
deficiency 
 
Phagocytic deficiencies 
Chediak-Higashi syndrome 
Chronic granulomatous disease 
Familial hemophagocytic lymphohistiocytosis 
Griscelli syndrome, type 2 
Interferon-gamma receptor deficiencies 
Leukocyte adhesion deficiency 
Severe congenital neutropenias 
Shwachman-Diamond syndrome 
 
Other immunodeficiencies 
Autoimmune lymphoproliferative syndrome 
Cartilage hair hypoplasia  
CD25 deficiency 
Hyper IgD and IgE syndromes 
ICF syndrome 
IPEX syndrome 
NEMO deficiency 
NF-κB inhibitor, alpha (IκB-alpha) deficiency 
Nijmegen breakage syndrome 

Variable Allo 
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Table 1.  Pediatric HSCT Indications to Be Addressed with Narrative Review (continued) 
 

Nonmalignant  Setting(s) Type Of Transplant 
Inherited metabolic diseases including: 
Mucopolysaccharidosis (MPS) 
MPS I (Hurler), MPS VI (Maroteaux-Lamy), 
MPS VII (Sly syndrome) 
Sphingolipidosis 
Gaucher’s I, Niemann-Pick disease B, 
Globoid leukodystrophy, Metachromatic 
leukodystrophy 
Glycoproteinosis 
Fucosidosis, alpha-Mannosidosis 
Peroxisomal storage disorders 
Adrenoleukodystrophy 

Variable Allo 
 
 
 
 
 

 

Osteopetrosis Severe Allo 
Abbreviations:  ALL: acute lymphoblastic leukemia;  allo: allogeneic; AML: acute myelogenous leukemia; auto: autologous; BMF: 
bone marrow failure; CML: chronic myelogenous leukemia; CR: complete remission; DM: diabetes mellitus; ESFT: Ewing sarcoma 
family of tumors; GCT: germ cell tumor; HL: Hodgkin lymphoma; JRA: juvenile rheumatoid arthritis;  MA: meta-analysis; MDS: 
myelodysplastic syndrome; NB: neuroblastoma; NHL: non-Hodgkin lymphoma (includes Burkitt/Burkitt-like, diffuse large B-cell 
lymphoma, lymphoblastic lymphoma and anaplastic large cell lymphoma); OS: osteosarcoma; PNET: primitive neuroectodermal 
tumor; SLE: systemic lupus erythematosus; TKI: tyrosine kinase inhibitor;  
 
 
Table 2.  Pediatric HSCT Indications to Be Addressed with Systematic Review 
 
Malignant 
Hematopoietic Setting(s) Type Of Transplant Comparator 

Non-Hodgkin lymphoma 
(NHL)/ 
 

Induction failure; 1st, 
2nd, 3rd CR/ partial 
remission (PR) 

Tandem Auto RICallo Single Autologous 

Hodgkin lymphoma (HL) Induction failure; 1st, 
2nd, 3rd CR/ partial 
remission (PR) 

Tandem Auto Auto Single Autologous 

Malignant Non-
Hematopoietic Setting(s) Type Of Transplant Comparator 

Ewing sarcoma family of 
tumors (ESFT) 

Consolidate high-risk 
(initial) 
Relapsed/refractory 

Auto 
Auto 

Tandem Auto Auto 

Conventional Chemotherapy 
Conventional Chemotherapy 

Single Autologous 
Wilms Consolidate high risk 

Relapsed/refractory 
Auto 
Auto 

Tandem Auto Auto 

Conventional Chemotherapy 
Conventional Chemotherapy 

Single Autologous 
Rhabdomyosarcoma 
(RMS) Metastatic Disease Auto 

Tandem Auto Auto 
Conventional Chemotherapy 

Single Autologous 

Retinoblastoma Extraocular Spread Auto 
Tandem Auto Auto 

Conventional Chemotherapy 
Single Autologous 

Neuroblastoma (NB) Consolidate high-risk 
(initial) 
Relapsed/refractory 

Tandem Auto Auto Single Autologous 

Germ cell tumor (GCT) Relapsed  Tandem Auto Auto Single Autologous 
Central Nervous System 
Embryonal Tumors 

Initial therapy Auto 
Tandem Auto Auto 

Conventional Chemotherapy 
Single Autologous 

CNS Glial Tumors Consolidate high risk 
Relapsed/refractory 

Auto 
Auto 

Conventional Chemotherapy 
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Table 2.  Pediatric HSCT Indications to Be Addressed with Systematic Review 
 
Nonmalignant Setting(s) Type Of Transplant Comparator 
Inherited metabolic diseases  
Mucopolysaccharidosis 
(MPS) 
MPS II (Hunter’s), MPS III 
(Sanfilippo), MPS IV (Morquio) 
Sphingolipidosis 
Fabry’s, Farber’s , Gaucher’s 
II-III, GM1 gangliosidosis, 
Niemann-Pick disease A, Tay-
Sachs disease, Sandhoff’s 
disease 
Glycoproteinosis 
Aspartylglucosaminuria, beta-
Mannosidosis, Mucolipidosis III 
and IV 
Other lipidoses 
Niemann-Pick disease C, 
Wolman disease, Ceroid 
lipofuscinosis,  
Glycogen storage           
GSD type II 
Multiple enzyme deficiency 
Galactosialidosis, 
Mucolipidosis type II 
Lysosomal transport defects 
Cystinosis, Sialic acid storage 
disease, Salla disease 
Peroxisomal storage 
disorders 
Adrenomyeloneuropathy 

Variable Allo Enzyme-replacement 
therapy, substrate reduction 

with iminosugars and 
chaperones 

Autoimmune including juvenile 
rheumatoid arthritis (JRA), 
systemic lupus erythematosus 
(SLE), scleroderma, immune 
cytopenias, Crohn’s 

Upfront for 
severe/ 
refractory or 
salvage 

Auto/allo Immunosuppressants, 
targeted biologic therapies 

and low-dose chemotherapy 

Autoimmune type 1 diabetes 
mellitus (DM) 

Variable Auto Immunosuppressants, 
targeted biologic therapies 

and low-dose chemotherapy, 
conventional management 

(i.e., insulin injections) 
Abbreviations:  allo: allogeneic; auto: autologous;  DM: diabetes mellitus; ESFT: Ewing sarcoma family of tumors; GCT: germ cell 
tumor; HL: Hodgkin lymphoma; JRA: juvenile rheumatoid arthritis; MDS: myelodysplastic syndrome; OS: osteosarcoma; PNET: 
primitive neuroectodermal tumor; RMS: rhabdomyosarcoma; SLE: systemic lupus erythematosus; TKI: tyrosine kinase inhibitor;  
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Methods described are generally applicable to all Key Questions, including Methods 
of the Review, Evidence Tables, Identifying Additional Studies, and Assessing Study 
Quality.  However, certain aspects of the Methods may vary to satisfy disease-specific 
requirements of each question in the narrative reviews.   Specific methods sections for 
the narrative and systematic review are detailed.  
 

A. Criteria for Inclusion/Exclusion of Studies in the Review 
 

Prior literature review has confirmed that the highest level of evidence available for 
the systematic reviews is case series of various sizes and case reports. The abstracts 
of all identified articles will be reviewed and coded for relevance and completeness. On 
the advice of the Technical Expert Panel, to ensure comparative data from 
contemporary treatment regimens, articles older than 15 years will not be retrieved, with 
the exception of natural history data for the inherited metabolic diseases. This cut off 
may be altered if older articles are deemed sufficiently similar to contemporary practice 
to be comparable. Studies not published in English will be excluded. For all key 
questions, all articles published in English will be systematically reviewed for inclusion. 
 

Studies will be included for Key Question 1 and Key Question 2 if they: 
 

o report on an outcome of interest specifically among pediatric patients with 
malignant solid tumors and; 

o involve a uniform intervention of interest. 
 

Studies will be included for Key Question 3 and Key Question 4 if they: 
 

o report on an outcome of interest specifically among pediatric patients with 
inherited metabolic disease and; 

o involve a uniform intervention of interest or; 
o report on the natural history of an inherited metabolic disease in the 

absence of treatment. 
 
Studies will be included for Key Question 5 and Key Question 6 if they: 
 

o report on an outcome of interest specifically among pediatric patients with 
autoimmune disease and; 

o involve a uniform intervention of interest. 
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B. Searching for the Evidence:  Literature Search Strategies for 
Identification of Relevant Studies to Answer the Key Questions.  

 
Narrative Review 

 
In accordance with the recommendation from the TEP, for each disease in the 

narrative review existing literature was searched for recent review articles, guidelines 
and systematic reviews. Electronic databases to be searched include MEDLINE®, 
EMBASE®, and the Cochrane Controlled Trials Register. These articles were then used 
to help identify the most relevant clinical studies or case series for inclusion. As HSCT is 
considered established therapy for the diseases in the narrative review, the TEP 
believed this to be the best approach.  

Initial searches of the MEDLINE® database via PubMed were performed. Table 3 
displays the level of evidence available for the narrative review by disease group. 
However this is not a systematic review; therefore, a reconciled database will not be 
created.  
 
      Table 3. Level of Evidence for the Narrative Reviews by Indication 
 

Disease Type Supporting Literature 
Malignant Hematopoietic  
                

Evidence base is from RCTs with the 
exception of JMML and CML where the 
evidence is based on case series and case 
report data. 

Malignant Non-Hematopoietic 
                 

Evidence base is case series and case 
report with the exception of NB and GCT 
where there is evidence from RCT’s 

Non Malignant, Primary Immunodeficiencies 
and Inherited Metabolic Diseases 

Evidence base is case series and case 
report 

Abbreviations: CML: chronic myelogenous leukemia; GCT: germ cell tumor; JMML: juvenile myelomonocytic leukemia; 
NB: neuroblastoma; RCT: randomized controlled trial;  

 
 Systematic Review 
 
Electronic databases to be searched include MEDLINE®, EMBASE®, and the 

Cochrane Controlled Trials Register.  Databases will be searched without restriction on 
date as many of these diseases are rare and natural history data may be hard to 
capture in the contemporary literature. The exact search strategy is shown in the 
Appendix (Section XI). 

Literature searches will be updated prior to finalizing a draft to ensure the 
identification of new literature, which may potentially impact the review. New studies will 
be evaluated against inclusion/exclusion criteria in the same manner as all other 
studies.  In addition to updating the initial searches, members of the Technical Expert 
Panel and individuals and organizations providing peer review will be asked to inform 
the project team of any studies relevant to the key questions addressed in this evidence 
report that are not included in the list of selected studies. These studies will be reviewed 
and included if they meet the inclusion criteria set out above and alter the report’s 
conclusions.  
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C. Data Abstraction and Data Management 
 

 Study Selection: 
 

One (of three) reviewer will screen titles and abstracts of literature identified from 
the above sources for the eligibility criteria previously stated. For those items where a 
more detailed screen is needed to determine eligibility, we will obtain a full-text version 
for assessment. We will assess literature that appears to meet the inclusion criteria in 
the initial screening for eligibility with an eligibility form containing the following 
questions: 

 
1. Is the treatment setting for the particular disease indication included in the 

systematic review? AND 
2. Did the patients receive a uniform intervention of interest? AND 
3. Did the article report on a relevant outcome of interest? OR 
4. Did the article report on a relevant comparator of interest? OR 
5. For inherited metabolic diseases does the article report on disease natural 

history? 
 

To be included, articles must meet criteria 1-3 or criteria 1 and 4 or 5. Any 
disagreements between reviewers will be resolved through discussion. If a reviewer is 
uncertain if a study should be selected for inclusion, this will be resolved through 
discussion at team meetings. Duplicate studies will be identified and data will be 
extracted from the study with the longest follow-up. Full-text versions of all eligible 
studies will be obtained for quality assessment and data extraction.  

 
Data Abstraction: 
 

One (of three) reviewer will perform data abstraction for the review using a 
standardized data extraction form. A second reviewer will fact-check the data. Since the 
evidence base for this systematic review is comprised primarily of case reports and 
case series of various sizes, elements that would have been abstracted from RCT and 
non-randomized controlled trials will be excluded from the data abstraction protocol. 
Prior to the start of data abstraction, data elements to be abstracted were defined in 
consultation with the Technical Expert Panel.  The following data elements of primary 
studies will be abstracted from the articles meeting all selection criteria.  
 

• critical features of the study design  
o patient inclusion/exclusion criteria 
o number of participants and flow of participants through steps of study 

• patient characteristics, including:  
o age 
o sex 
o race/ethnicity 
o disease and stage 
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o disease duration 
o other prognostic characteristics  

• treatment characteristics, including 
o stem-cell source 
o chemotherapy vs. chemo-radiotherapy 
o immunosuppressive therapy as prophylaxis for graft versus host disease 
o supportive care  

• outcome assessment details 
o identified primary outcome 
o secondary outcomes 
o response criteria 
o use of independent outcome assessor 
o follow-up frequency and duration 

• data analysis details 
o statistical analyses (statistical test/estimation results) 
 test used 
 summary measures 
 sample variability measures 
 precision of estimate 
 p values 

 
Evidence Tables: 

 
We will create templates for evidence tables in Microsoft Excel® and Microsoft 

Word®.  One reviewer will perform primary data abstraction of all data elements into the 
evidence tables, and a second reviewer will perform accuracy checks on the evidence 
tables.   
 

PRISMA: 
 
A PRISMA diagram will be constructed for each Key Question.1 

 
Assessment of Applicability: 

 
Applicability of findings in this review will be assessed within the EPICOT framework 

(Evidence, Population, Intervention, Comparison, Outcome, Time stamp.2  Selected 
studies will be assessed for relevance against target populations, interventions of 
interest and outcomes of interest. 
  

D. Assessment of Methodological Quality of Individual Studies 
 

In consultation with the AHRQ Task Order Officer and Technical Expert Panel, the 
general approach to grading evidence developed by the U.S. Preventive Services Task 
Force3 will be applied to primary studies.  The quality of the abstracted studies and the 
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body of evidence will be assessed by two independent reviewers.  Discordant quality 
assessments will be resolved with input from a third reviewer, if necessary.  
  

a. The quality of RCTs will be assessed on the basis of the following criteria: 
• Initial assembly of comparable groups: adequate randomization, including 

concealment and whether potential confounders (e.g., other concomitant 
care) were distributed equally among groups  

• Maintenance of comparable groups (includes attrition, crossovers, 
adherence, contamination)  

• Important differential loss to follow-up or overall high loss to follow-up  
• Measurements: equal, reliable, and valid (includes masking of outcome 

assessment) 
• Clear definition of interventions  
• All important outcomes considered  
• Analysis: adjustment for potential confounders, intention-to-treat analysis 

 
Definition of ratings based on above criteria: 

 
The rating of intervention studies encompasses the three quality categories 
described here. 

 
• Good: Meets all criteria: Comparable groups are assembled initially and 

maintained throughout the study (follow-up at least 80 percent); reliable 
and valid measurement instruments are used and applied equally to the 
groups; interventions are spelled out clearly; all important outcomes are 
considered; and appropriate attention is given to confounders in analysis.  
In addition, for RCTs, intention-to-treat analysis is used. 

• Fair: Studies will be graded “fair” if any or all of the following problems 
occur, without the fatal flaws noted in the “poor” category below:  In 
general, comparable groups are assembled initially but some question 
remains whether some (although not major) differences occurred with 
follow-up; measurement instruments are acceptable (although not the 
best) and generally applied equally; some but not all important outcomes 
are considered; and some but not all potential confounders are accounted 
for.  Intention-to-treat analysis is done for RCTs. 

• Poor: Studies will be graded “poor” if any of the following fatal flaws 
exists: Groups assembled initially are not close to being comparable or 
maintained throughout the study; unreliable or invalid measurement 
instruments are used or not applied at all equally among groups (including 
not masking outcome assessment); and key confounders are given little or 
no attention.  For RCTs, intention-to-treat analysis is lacking. 

 
b. The quality of included nonrandomized comparative intervention studies will 

be assessed based on a selection of items proposed by Deeks et al.4 and 
informed by the Harris-USPSTF approach, as follows: 
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• Was sample definition and selection prospective or retrospective? 
• Were inclusion/exclusion criteria clearly described? 
• Were participants selected to be representative? 
• Was there an attempt to balance groups by design? 
• Were baseline prognostic characteristics clearly described and groups 

shown to be comparable? 
• Were interventions clearly specified? 
• Were participants in treatment groups recruited in the same time period? 
• Was there an attempt by investigators to allocate participants to treatment 

groups in an attempt to minimize bias? 
• Were concurrent/concomitant treatments clearly specified and given 

equally to treatment groups? 
• Were outcome measures clearly valid, reliable and equally applied to 

treatment groups? 
• Were outcome assessors blind? 
• Was the length of follow-up adequate? 
• Was attrition below an overall high level (<20%)? 
• Was the difference in attrition between treatment groups below a high 

level (<15%)? 
• Did the analysis of outcome data incorporate a method for handling 

confounders such as statistical adjustment? 
 

c. The quality of included single-arm intervention studies will be assessed based 
on a set of study characteristics proposed by Carey and Boden,5 as follows: 

 
• Clearly defined question 
• Well-described study population 
• Well-described intervention 
• Use of validated outcome measures 
• Appropriate statistical analyses 
• Well-described results 
• Discussion and conclusion supported by data 
• Funding source acknowledged 

 
d. The quality of the assessment of adverse effects data will be assessed by an 

empirically derived set of questions informed by the McMaster Quality 
Assessment Scale for Harms6 and CER Draft Methods Manual guidance.  
Questions are as follows: 

1. Is there an explanation of how harms were identified?  
2. Was a standardized or validated instrument or scale used? 
3. Was ascertainment similar and complete in all study groups? 
4. Was a measure of severity reported? 
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5. Were harms attributed to the study intervention likely 
causally associated? 

6. Were the number and type of harmful events reported 
separately for study groups? 

   
E. Data Synthesis 
 

Given that a preliminary literature search identified only case series and case 
reports involving HSCT for the diseases of interest, this evidence review will not 
incorporate formal data synthesis using meta-analysis.  Rather, the synthesis will 
emphasize the specific patient characteristics, specific outcomes and status relative to 
the evidence hierarchy/study quality assessment. 

 
F. Grading the Evidence for Each Key Question  
 

We will use the system for rating the strength of the overall body of evidence 
developed by the GRADE Working Group and modified by AHRQ.7,8  The system used 
for rating the strength of the overall body of evidence was developed by AHRQ8 for the 
EPC Methods Guide, based on a system developed by the GRADE Working Group.7 
This system explicitly addresses the following domains: risk of bias, consistency, 
directness and precision.   

 
Grade of evidence strength is classified into the following four categories: 

 
• High quality: Further research is very unlikely to change our confidence in 

the estimate of effect 
 
• Moderate quality: Further research is likely to have an important impact on 

our confidence in the estimate of effect and may change the estimate 
 
• Low quality: Further research is very likely to have an important impact 

on our confidence in the estimate of effect and is likely to change the estimate 
 
• Insufficient: Any estimate of effect is very uncertain 
 
If concerns arise with the body of evidence, additional domains will be 

addressed, such as coherence, dose-response relationship and residual 
confounding. 
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VI. Definition of Terms  
Hematopoietic stem-cell transplantation (HSCT) refers to a procedure in 

which hematopoietic stem cells are infused to restore bone marrow function in patients, 
and is categorized by the source of the stem cells.  

Autologous transplants involve returning the patient’s own stem cells, typically 
after the patient has received doses of chemotherapy that are myeloablative or 
lymphoablative (for autoimmune disorders). 

Allogeneic HSCT uses stem cells from an HLA-matched donor, either related or 
unrelated, and, in malignant diseases, exploits a graft-versus-tumor effect.  
Myeloablative or reduced-intensity (nonmyeloablative) conditioning regimens may be 
used.  
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Pediatric in this document refers to patients aged birth to 21 years.  While the 
upper age limit varies, this definition is consistent with the definition found in several 
sources.*

VII. Summary of Protocol Amendments 

 

 
November 1, 2010 

Section Protocol Deviation Rationale 
Study Selection For the comparator, if larger case series 

were available, case reports and case 
series with less than 20 subjects were 
not selected for abstraction.  

Conventional therapy in these settings is of 
known efficacy with well know adverse 
effects. A case report or small case series 
offers little as a comparator here as larger 
case series often exist.   

Data 
Abstraction 

When survival curves for overall and 
progression/event free survival were not 
presented, but the authors published the 
outcomes for all patients in the study, 
survival curves were generated using 
XLstat.  

The calculation of survival curves from the 
raw data allowed for a larger number of 
studies to be included and comparisons to 
be made on the same metric across 
studies.  

Data Synthesis Progression/event free survival was 
abstracted and summarized in the 
appendix but will not be synthesized for 
the GRADE analysis.   

Due to the qualitative nature of the data 
synthesis and the small numbers of studies 
and patients within studies, there are cases 
where inconsistencies arise between the 
PFS and the overall survival as different 
studies may have reported one outcome 
and not the other. This may cause 
confusion.  Because death from disease 
progression is captured in overall survival 
we decided to use overall survival as the 
basis for our synthesis and GRADE 
conclusions.  

Assessment of 
Methodological 
Quality of 
Individual 
Studies 

Individual studies were not assessed for 
individual study quality.  

In consultation with the Task Order Officer 
it was decided to forego individual study 
quality assessment. Studies were of 
relatively poor quality by convention of their 
design (case reports, small case series). 
We wanted to avoid minimizing the 
available evidence on the basis of 
individual study quality, and instead focus 
on the GRADE analysis in the individual 
clinical context of each indication. 

Table 2.  
Pediatric HSCT 
Indications to 
Be Addressed 
with Systematic 
Review 
 

No comparators were reviewed for: 
autoimmune diseases including: juvenile 
idiopathic arthritis (JIA), systemic lupus 
erythematosus (SLE), systemic 
sclerosis (SSc), multiple sclerosis 
(MS)Crohn’s disease (CD), myasthenia 
gravis, overlap syndrome, cutaneous 

No valid comparators were identified.  
Patients on the studies included had failed 
(variously) all current therapies and were in 
dire condition due to the disease and 
morbidities secondary to the medical 
treatments they had received.  The 
likelihood any of these HSCT patients 

                                            
*Berhman RE et al. Nelson Textbook of Pediatrics, 15th Ed. Philadelphia: W.B. Saunders Company; 1996. 
Rudolph AM et al. Rudolph’s Pediatrics, 21st Ed. New York: McGraw-Hill; 2002. 
Avery MD, First LR. Pediatric Medicine, 2nd Ed. Baltimore: Williams & Wilkins; 1994. 
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cutis, and immune cytopenias and 
anemia. 

would spontaneously remit is nil, so the 
comparator is the natural history of the 
disease.   

Table 2.  
Pediatric HSCT 
Indications to 
Be Addressed 
with Systematic 
Review 
 

The comparators for autoimmune type 1 
diabetes mellitus (DM1) was changed to 
intensive insulin therapy (IIT). 

We identified one study of HSCT in newly 
diagnosed DM1 patients.  In DM1, there is 
no chance an individual will spontaneously 
regain insulin secretory capacity and will 
remain insulin-dependent for life.  Any 
comparator study by necessity must have 
included combination treatment with 
intensive insulin plus any adjuvant.  Thus, 
the only valid comparator for HSCT is IIT 
alone. 
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NOTE: The following protocol elements are standard procedures for all protocols. 

VIII.  Review of Key Questions 
For Comparative Effectiveness reviews (CERs) the key questions were posted for public 

comment and finalized after review of the comments.   For other systematic reviews,  
key questions submitted by partners are reviewed and refined as needed by the EPC and the 
Technical Expert Panel (TEP) to assure that the questions are specific and explicit about what 
information is being reviewed.  

IX. Technical Expert Panel (TEP)  
A TEP panel is selected to provide broad expertise and perspectives specific to the topic 

under development. Divergent and conflicted opinions are common and perceived as health 
scientific discourse that results in a thoughtful, relevant systematic review. Therefore study 
questions, design and/or methodological approaches do not necessarily represent the views of 
individual technical and content experts. The TEP provides information to the EPC to identify 
literature search strategies, review the draft report and recommend approaches to specific issues 
as requested by the EPC.  The TEP does not do analysis of any kind nor contribute to the writing of 
the report. 

X. Peer Review  
Approximately five experts in the field will be asked to peer review the draft report and 

provide comments.  The peer reviewer may represent stakeholder groups such as professional or 
advocacy organizations with knowledge of the topic.  On some specific reports such as reports 
requested by the Office of Medical Applications of Research, National Institutes of Health there may 
be other rules that apply regarding participation in the peer review process.  Peer review comments 
on the preliminary draft of the report are considered by the EPC in preparation of the final draft of 
the report.  The synthesis of the scientific literature presented in the final report does not 
necessarily represent the views of individual reviewers. The dispositions of the peer review 
comments are documented and will, for CERs and Technical briefs, be published three months 
after the publication of the Evidence report.  

It is our policy not to release the names of the Peer reviewers or TEP panel members until 
the report is published so that they can maintain their objectivity during the review process.   
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XI. Appendix 
 
Search strategy for indications and settings in the systematic review. 
 
All Child: 0-18 years=3709 
#107 Search #104 AND #106 17:44:42 9536 
#106 Search "Humans"[Mesh] 17:29:48 10812726 
#104 Search #102 AND #103 17:29:21 11232 
#103 Search #55 OR #88 OR #90 OR #101 17:28:45 472713 
#102 Search #45 OR #47 17:27:46 227780 
#101 Search “Fabry Disease” OR “Fabry’s disease” OR “Farber 

Lipogranulomatosis” OR “Fabry Disease” OR “Fabry’s disease” OR 
“Farber Lipogranulomatosis” OR Gangliosidos* OR “Sandhoff Disease” 
OR “sandhoff’s disease” OR “Gaucher Disease” OR “gaucher’s disease” 
OR “Niemann-Pick Disease*” OR “Tay-Sachs Disease” OR 
Aspartylglucosaminuria OR “beta-Mannosidosis” OR Mucolipidos* OR 
“Wolman Disease” OR “Ceroid Lipofuscinos*” OR “Ceroid-
Lipofuscinos*” OR galactosialidosis OR Cystinosis OR “Sialic Acid 
Storage Disease” OR “salla disease” OR “peroxisomal storage disorder*” 
OR adrenomyeloneuropath* OR “immune cytopenia*” 

17:27:12 12149 

#90 Search "Ewing’s Sarcoma" OR "Wilms Tumor" OR Rhabdomyosarcoma* 
OR Retinoblastoma* OR Medulloblastoma* OR PNET OR "Primitive 
Neuroectodermal Tumor*" OR Astrocytoma* OR Mucopolysaccharidos* 
OR Sphingolipidos* OR "Lysosomal Storage Disease*" OR "Glycogen 
Storage Disease*" OR "Niemann-Pick Disease*" OR 
Adrenoleukodystrophy OR "Juvenile Rheumatoid Arthritis" OR "Systemic 
Lupus Erythematosus" OR SLE OR Scleroderma OR "Crohn Disease" OR 
“Crohn’s disease” OR "Autoimmune Disease*" 

17:12:00 199885 

#88 Search ((((((((("Mucopolysaccharidoses"[Mesh] OR 
"Sphingolipidoses"[Mesh]) OR "Lysosomal Storage Diseases"[Mesh]) OR 
"Glycogen Storage Disease"[Mesh]) OR "Niemann-Pick Diseases"[Mesh]) 
OR "Adrenoleukodystrophy"[Mesh]) OR "Arthritis, Juvenile 
Rheumatoid"[Mesh]) OR "Lupus Erythematosus, Systemic"[Mesh]) OR 
"Scleroderma, Systemic"[Mesh]) OR "Crohn Disease"[Mesh]) OR 
"Autoimmune Diseases"[Mesh] 

17:03:42 366524 

#55 Search ((((("Sarcoma, Ewing's"[Mesh] OR "Wilms Tumor"[Mesh]) OR 
"Rhabdomyosarcoma"[Mesh]) OR "Retinoblastoma"[Mesh]) OR 
"Medulloblastoma"[Mesh]) OR "Neuroectodermal Tumors, 
Primitive"[Mesh]) OR "Astrocytoma"[Mesh] 

16:48:48 67468 

#47 Search "stem cell*" OR "bone marrow" 16:46:12 227780 
#45 Search "Bone Marrow Transplantation"[Mesh] OR ("Hematopoietic Stem 

Cell Transplantation"[Mesh] OR "Peripheral Blood Stem Cell 
Transplantation"[Mesh] OR "Cord Blood Stem Cell 
Transplantation"[Mesh] OR "Stem Cell Transplantation"[Mesh]) 

16:37:28 66363 
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Additional searching was done to obtain information on comparators in the following diseases: 
 
Diabetes 
#15  Search (#10 AND #13) NOT #5 Limits: Humans, Clinical Trial, Editorial, 

Practice Guideline, Randomized Controlled Trial, Case Reports, Comparative 
Study, Controlled Clinical Trial, Guideline, English, All Infant: birth-23 
months, All Child: 0-18 years, Publication Date from 1995/10/01 to 2010/07/12 

10:23:50 82  

#14  Search (#10 AND #13) NOT #5 10:21:22 3314  
#13  Search "Immunosuppression"[Mesh] OR immunomodulation OR 

immunosuppressant OR immunosuppressive OR "immune modulation" OR 
"immune suppression" 

10:20:45 449395  

#10  Search "Diabetes Mellitus, Type 1"[Mesh] OR ("type 1" AND (diabetes OR 
diabetic OR DM)) OR "juvenile diabetes" 

10:17:59 60849  

#5  Search "Bone Marrow Transplantation"[Mesh] OR ("Stem Cell 
Transplantation"[Mesh] OR "Peripheral Blood Stem Cell 
Transplantation"[Mesh] OR "Cord Blood Stem Cell Transplantation"[Mesh] 
OR "Hematopoietic Stem Cell Transplantation"[Mesh]) OR "bone marrow 
transplant*" OR "stem cell support" OR "stem cell transplant*" 

10:16:06 73273  

 
Other Autoimmune Diseases 
#23  Search (#20 AND #13) NOT #5 AND (severe OR refractory OR "poor 

prognosis") Limits: Humans, Clinical Trial, Editorial, Practice Guideline, 
Randomized Controlled Trial, Case Reports, Comparative Study, Controlled 
Clinical Trial, Guideline, English, All Infant: birth-23 months, All Child: 0-18 
years, Publication Date from 1995/10/01 to 2010/07/12 

10:31:11 184  

#22  Search (#20 AND #13) NOT #5 Limits: Humans, Clinical Trial, Editorial, 
Practice Guideline, Randomized Controlled Trial, Case Reports, Comparative 
Study, Controlled Clinical Trial, Guideline, English, All Infant: birth-23 
months, All Child: 0-18 years, Publication Date from 1995/10/01 to 2010/07/12 

10:30:15 650  

#21  Search (#20 AND #13) NOT #5 10:29:02 8441  
#20  Search (("Arthritis, Juvenile Rheumatoid"[Mesh] OR "Lupus Erythematosus, 

Systemic"[Mesh]) OR "Scleroderma, Systemic"[Mesh]) OR "Crohn 
Disease"[Mesh] 

10:27:58 84547  

#13  Search "Immunosuppression"[Mesh] OR immunomodulation OR 
immunosuppressant OR immunosuppressive OR "immune modulation" OR 
"immune suppression" 

10:20:45 449395  

#5  Search "Bone Marrow Transplantation"[Mesh] OR ("Stem Cell 
Transplantation"[Mesh] OR "Peripheral Blood Stem Cell 
Transplantation"[Mesh] OR "Cord Blood Stem Cell Transplantation"[Mesh] 
OR "Hematopoietic Stem Cell Transplantation"[Mesh]) OR "bone marrow 
transplant*" OR "stem cell support" OR "stem cell transplant*" 

10:16:06 73273  
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Ewing’s Sarcoma 
#42  Search #40 NOT #5 Limits: Humans, Clinical Trial, Editorial, Practice 

Guideline, Randomized Controlled Trial, Case Reports, Comparative Study, 
Controlled Clinical Trial, Guideline, English, All Infant: birth-23 months, All 
Child: 0-18 years, Publication Date from 1995/10/01 to 2010/07/12 

10:45:50 191  

#41  Search #40 NOT #5 10:44:21 1548  
#40  Search (#27 AND #39) AND #32 10:44:03 1668  
#39  Search (("Recurrence"[Mesh] OR "Neoplasm Recurrence, Local"[Mesh])) 

OR "secondary "[Subheading] OR recurrent OR recurrence OR (stage AND 
IV) OR secondary OR metastatic OR metastas* 

10:43:30 997415  

#32  Search "therapeutic use "[Subheading] OR "therapy "[Subheading] OR 
therapy OR treatment OR therapeutic* 

10:39:44 7369913  

#27  Search "Sarcoma, Ewing's"[Mesh] OR (Ewing* AND sarcoma) 10:34:48 6400  
#5  Search "Bone Marrow Transplantation"[Mesh] OR ("Stem Cell 

Transplantation"[Mesh] OR "Peripheral Blood Stem Cell 
Transplantation"[Mesh] OR "Cord Blood Stem Cell Transplantation"[Mesh] 
OR "Hematopoietic Stem Cell Transplantation"[Mesh]) OR "bone marrow 
transplant*" OR "stem cell support" OR "stem cell transplant*" 

10:16:06 73273  

 
Wilms Tumor 
#52  Search #50 NOT #5 Limits: Humans, Clinical Trial, Editorial, Practice 

Guideline, Randomized Controlled Trial, Case Reports, Comparative Study, 
Controlled Clinical Trial, Guideline, English, All Infant: birth-23 months, All 
Child: 0-18 years, Publication Date from 1995/10/01 to 2010/07/12 

10:54:02 198  

#51  Search #50 NOT #5 10:52:09 1869  
#50  Search (#48 AND #49) AND #32 10:51:45 1961  
#49  Search (("Recurrence"[Mesh] OR "Neoplasm Recurrence, Local"[Mesh])) 

OR "secondary "[Subheading] OR recurrent OR recurrence OR (stage AND 
IV) OR secondary OR metastatic OR metastas* OR "unfavorable histology" 
OR relapse OR relapsed 

10:51:09 1034703  

#48  Search "Wilms Tumor"[Mesh] OR (wilm* AND (tumor OR tumors OR 
tumour*)) 

10:49:05 11596  

#32  Search "therapeutic use "[Subheading] OR "therapy "[Subheading] OR 
therapy OR treatment OR therapeutic* 

10:39:44 7369913  

#5  Search "Bone Marrow Transplantation"[Mesh] OR ("Stem Cell 
Transplantation"[Mesh] OR "Peripheral Blood Stem Cell 
Transplantation"[Mesh] OR "Cord Blood Stem Cell Transplantation"[Mesh] 
OR "Hematopoietic Stem Cell Transplantation"[Mesh]) OR "bone marrow 
transplant*" OR "stem cell support" OR "stem cell transplant*" 

10:16:06 73273  
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Rhabdomyosarcoma 
#60  Search #58 NOT #5 Limits: Humans, Clinical Trial, Editorial, Practice 

Guideline, Randomized Controlled Trial, Case Reports, Comparative Study, 
Controlled Clinical Trial, Guideline, English, All Infant: birth-23 months, All 
Child: 0-18 years, Publication Date from 1995/10/01 to 2010/07/12 

11:00:54 217  

#59  Search #58 NOT #5 10:59:18 1362  
#58  Search (#56 AND #57) AND #32 10:59:03 1437  
#57  Search (("Recurrence"[Mesh] OR "Neoplasm Recurrence, Local"[Mesh])) 

OR "secondary "[Subheading] OR relapse OR relapsed OR refractory OR 
"high-risk" OR extraocular OR recurrent OR recurrence 

10:58:29 666401  

#56  Search "Rhabdomyosarcoma"[Mesh] OR rhabdomyosarcoma* 10:56:51 10678  
#32  Search "therapeutic use "[Subheading] OR "therapy "[Subheading] OR 

therapy OR treatment OR therapeutic* 
10:39:44 7369913  

#5  Search "Bone Marrow Transplantation"[Mesh] OR ("Stem Cell 
Transplantation"[Mesh] OR "Peripheral Blood Stem Cell 
Transplantation"[Mesh] OR "Cord Blood Stem Cell Transplantation"[Mesh] 
OR "Hematopoietic Stem Cell Transplantation"[Mesh]) OR "bone marrow 
transplant*" OR "stem cell support" OR "stem cell transplant*" 

10:16:06 73273  

 
Retinoblastoma 
#67  Search #65 NOT #5 Limits: Humans, Clinical Trial, Editorial, Practice 

Guideline, Randomized Controlled Trial, Case Reports, Comparative 
Study, Controlled Clinical Trial, Guideline, English, All Infant: birth-23 
months, All Child: 0-18 years, Publication Date from 1995/10/01 to 
2010/07/12 

11:10:56 86  

#66  Search #65 NOT #5 11:09:35 654  
#65  Search (#64 AND #57) AND #32 11:09:12 679  
#64  Search "Retinoblastoma"[Mesh] OR retinoblastoma* 11:08:08 15967  
#57  Search (("Recurrence"[Mesh] OR "Neoplasm Recurrence, Local"[Mesh])) 

OR "secondary "[Subheading] OR relapse OR relapsed OR refractory OR 
"high-risk" OR extraocular OR recurrent OR recurrence 

10:58:29 666401  

#32  Search "therapeutic use "[Subheading] OR "therapy "[Subheading] OR 
therapy OR treatment OR therapeutic* 

10:39:44 7369913  

#5  Search "Bone Marrow Transplantation"[Mesh] OR ("Stem Cell 
Transplantation"[Mesh] OR "Peripheral Blood Stem Cell 
Transplantation"[Mesh] OR "Cord Blood Stem Cell 
Transplantation"[Mesh] OR "Hematopoietic Stem Cell 
Transplantation"[Mesh]) OR "bone marrow transplant*" OR "stem cell 
support" OR "stem cell transplant*" 

10:16:06 73273  
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Germ Cell Tumors 
#74  Search #72 NOT #5 Limits: Humans, Clinical Trial, Editorial, Practice 

Guideline, Randomized Controlled Trial, Case Reports, Comparative Study, 
Controlled Clinical Trial, Guideline, English, All Infant: birth-23 months, All 
Child: 0-18 years, Publication Date from 1995/10/01 to 2010/07/12 

11:24:57 254  

#73  Search #72 NOT #5 11:24:57 3127  
#72  Search (#70 AND #49) AND #32 11:20:04 3295  
#70  Search ("Neoplasms, Germ Cell and Embryonal"[Mesh] AND germ) OR 

"germ cell tumor*" 
11:18:53 11580  

#49  Search (("Recurrence"[Mesh] OR "Neoplasm Recurrence, Local"[Mesh])) 
OR "secondary "[Subheading] OR recurrent OR recurrence OR (stage AND 
IV) OR secondary OR metastatic OR metastas* OR "unfavorable histology" 
OR relapse OR relapsed 

10:51:09 1034703  

#32  Search "therapeutic use "[Subheading] OR "therapy "[Subheading] OR 
therapy OR treatment OR therapeutic* 

10:39:44 7369913  

#5  Search "Bone Marrow Transplantation"[Mesh] OR ("Stem Cell 
Transplantation"[Mesh] OR "Peripheral Blood Stem Cell 
Transplantation"[Mesh] OR "Cord Blood Stem Cell Transplantation"[Mesh] 
OR "Hematopoietic Stem Cell Transplantation"[Mesh]) OR "bone marrow 
transplant*" OR "stem cell support" OR "stem cell transplant*" 

10:16:06 73273  

 
CNS Embryonal Tumors 
#121  Search #120 NOT #117 Limits: Humans, Clinical Trial, Editorial, Practice 

Guideline, Randomized Controlled Trial, Case Reports, Comparative Study, 
Controlled Clinical Trial, Guideline, English, All Infant: birth-23 months, All 
Child: 0-18 years, Publication Date from 1995/10/01 to 2010/07/12 

14:00:56 276  

#120  Search (#110 AND #49) AND #32 Limits: Humans, Clinical Trial, Editorial, 
Practice Guideline, Randomized Controlled Trial, Case Reports, 
Comparative Study, Controlled Clinical Trial, Guideline, English, All Infant: 
birth-23 months, All Child: 0-18 years, Publication Date from 1995/10/01 to 
2010/07/12 

13:59:47 301  

#117  Search "Bone Marrow Transplantation"[Mesh] OR ("Stem Cell 
Transplantation"[Mesh] OR "Peripheral Blood Stem Cell 
Transplantation"[Mesh] OR "Cord Blood Stem Cell Transplantation"[Mesh] 
OR "Hematopoietic Stem Cell Transplantation"[Mesh]) OR "bone marrow 
transplant*" OR "stem cell support" OR "stem cell transplant*" 

13:57:12 73273  

#110  Search medulloblastoma* OR medulloepithelioma* OR (supratentorial AND 
(PNET OR "primitive neuroectodermal")) OR pineoblastoma* OR "cerebral 
neuroblastoma*" OR ganglioneuroblastoma* OR ependymoblastoma* OR 
"atypical teratoid/rhabdoid tumor*" 

13:52:54 7707  

#49  Search (("Recurrence"[Mesh] OR "Neoplasm Recurrence, Local"[Mesh])) 
OR "secondary "[Subheading] OR recurrent OR recurrence OR (stage AND 
IV) OR secondary OR metastatic OR metastas* OR "unfavorable histology" 
OR relapse OR relapsed 

10:51:09 1034703  

#32  Search "therapeutic use "[Subheading] OR "therapy "[Subheading] OR 
therapy OR treatment OR therapeutic* 

10:39:44 7369913  
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CNS Glial Tumors 
#131  Search #129 NOT #117 Limits: Humans, Clinical Trial, Editorial, Practice 

Guideline, Randomized Controlled Trial, Case Reports, Comparative Study, 
Controlled Clinical Trial, Guideline, English, All Infant: birth-23 months, All 
Child: 0-18 years, Publication Date from 1995/10/01 to 2010/07/12 

14:27:12 251  

#129  Search (#126 AND #128) AND #32 14:25:22 2586  
#128  Search ("Recurrence"[Mesh] OR "Neoplasm Recurrence, Local"[Mesh]) OR 

relapse OR relapsed OR recurrent OR recurrence OR "high-risk" 
14:24:54 526384  

#126  Search "Astrocytoma"[Mesh] OR "Oligodendroglioma"[Mesh] OR 
astrocytoma* OR oligodendroglioma* OR "glioblastoma multiforme" 

14:22:55 26291  

#32  Search "therapeutic use "[Subheading] OR "therapy "[Subheading] OR 
therapy OR treatment OR therapeutic* 

14:21:03 7369913  

#117  Search "Bone Marrow Transplantation"[Mesh] OR ("Stem Cell 
Transplantation"[Mesh] OR "Peripheral Blood Stem Cell 
Transplantation"[Mesh] OR "Cord Blood Stem Cell Transplantation"[Mesh] 
OR "Hematopoietic Stem Cell Transplantation"[Mesh]) OR "bone marrow 
transplant*" OR "stem cell support" OR "stem cell transplant*" 

13:57:12 73273  
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