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Today’s Agenda

Discussion Focus:

Background, Key Questions, & Objectives

Toronto Guidelines In Practice

Assessment of Toronto Guidelines & Next Steps
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AHOPCA: Central America Association of Pediatric Oncologists

Dominican

Republic
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Neuroblastoma in AHOPCA 2000-2010
[n=183]

35 19

29

18 7

40

Soad Fuentes, MD
El Salvador
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Neuroblastoma in AHOPCA 2000-2010
[n=183]

COUNTRY
Number of

Cases per Year
Population

<15 y 

Estimated
Incidence per 

Million

Guatemala 3 5267120 0.6:1000000

El Salvador 3 1857962 1.6:1000000

Honduras 2 2988687 0.7:1000000

Nicaragua 3 2,412,060 1.2:1000000

Costa Rica 2 1125834 1.8:1000000

Panama 1 989692 1.0:1000000

Dominican Republic 3 2937211 1.0:1000000

U.S.A: 8-9:1 000 000 

Soad Fuentes, MD
El Salvador
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Percentage of Population Covered by Cancer Registries 
(IARC) 

Parkin DM. Nat Rev 
Cancer 2006
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Established Pediatric PBCRs in Central America

2014

2016

2014
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Epiphany: Cancer Registries Don’t Collect Stage!

▪ Many/most population-based cancer registries (PBCRs)  do not 
collect stage in adults

▪ And cancer registries are even less likely to collect pediatric 
stage because childhood cancer already poses a data 
management challenge for PBCRs (rarity, heterogeneity)

▪ Unclear which staging system to use?

▪ Many/most childhood cancers are not staged with TNM

▪ Additionally, there is more than one system:

▪ National childhood clinical trial organization in US and 
Europe have developed their own systems

▪ Thus, there are multiple childhood staging systems for 
the same malignancy



Why not just use TNM? Only use for STS in practice 



Why not just use SEER?

• As mentioned, pediatric oncologists have 
developed “bespoke” staging systems that we 
all use and are the way we communicate with 
each other. 

• Needed an international solution
• Not clear what “regional” really means
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Why is pediatric cancer stage so important for PBCRs?

▪ For adult cancers, incidence is a key cancer control metric.

▪ Can decrease incidence through:

▪ Risk reduction (tobacco prevention/cessation, obesity 
reduction, etc)

▪ Screening (Pap, mammogram, colonoscopy, etc).

▪ Reducing incidence will reduce mortality.

▪ For pediatric cancer, stage at diagnosis, not incidence, is a 
key cancer control metric.

▪ Why? 
▪ We cannot decrease incidence (no risk reduction, no 

screening)
▪ Diagnosing children at an earlier stage will improve 

survival
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To Create a Consensus Recommendation, We Assembled a 

Panel of Experts From Across the Globe

Key stakeholders held diverse expertise, including pediatric oncology, cancer 
registration, and cancer epidemiology
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Childhood Cancer Stage Collection: Results

Characteristics of Consensus Group Participants (n=28)
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Meeting Attendees
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Childhood Cancer Stage Collection: Objectives

1. To identify the key principles that should guide the 
collection of childhood cancer stage by PBCRs

2. Using these principles, recommend which staging 
system(s) should be used by PBCRs for 18 major 
childhood cancers

3. Do so respecting different capacities and resource 
levels in high income vs. low-middle income 
countries

Note: NOT intended to replace current clinical practice 
or to replace what is possible in HBCR; ONLY for the 
purpose of PBCR data collection.
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Childhood Cancer Stage Collection: Methods

Modified Delphi Approach to Consensus Building
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Childhood Cancer Stage Collection: Methods

Delphi Round 1
[April 2014]

Delphi Round 2
[June 2014]

Face-to-Face Meeting: 
SIOP Toronto

[October 2014]

✓ Email surveys of 
key stakeholders to 
get input & 
agreement of the 
principles of 
staging

✓ Final agreement on principles

✓ Working groups created for heme
malignancy, solid tumors and neuro-onc

✓ Each working group tasked with endorsing 
staging system for pediatric cancers in their 
“realm”

✓ Recommendations presented to reassembled 
full group
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Toronto Childhood Stage Guidelines:
Stage Should Reflect the Extent  of the Disease  
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Toronto Childhood Stage Guidelines:
Tiered Staging Systems 
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Toronto Childhood Stage Guidelines:
Tiered Staging Systems 

▪ Large variability between PBCRs worldwide in terms of 
human, infrastructural and financial resources

▪ Variability in access to primary data sources

▪ Need to maintain comparability between PBCRs while 
recognizing and accounting for this variability

▪ Tiered approach:

▪ Lower tier staging systems are more basic, and thus 
more feasible for even resource-limited PBCRs

▪ Higher tier systems are more detailed; levels can be 
collapsed down into those of lower-tier systems

▪ Complete and valid Tier 1 stage data preferable to 
incomplete Tier 2 data
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Example of Endorsed Systems:
Wilms Tumor

▪ The treatment of Wilms Tumor varies dramatically by region: in the US, 
COG recommends upfront resection followed by chemotherapy while in 
Europe, SIOP recommends chemotherapy (neo-adjuvant) prior to surgery

▪ Thus, stage is determined at different points in treatment: a COG 
stage I patient is not the same as a SIOP stage I patient

▪ Using the nomenclature endorsed by TNM committee, a “y” 
designates that staging assessment was performed after neo-adjuvant 
therapy was given

Thus both COG and SIOP based treatment strategies –and 
hence staging systems--could be accommodated
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Childhood Cancer Stage Collection: Implementation
Publication in High Impact Journal 
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Childhood Cancer Stage Collection: Implementation
TNM 8th Edition 

The Guidelines were in 8th Edition of  TNM. There is, for the first 
time, a chapter on childhood cancers.



TNM Classification of Malignant Tumours -
8th edition

Changes between the 7th and 8th editions

“We unite the cancer community to reduce the global cancer 
burden, to promote greater equity, and to integrate cancer 
control into the world health and development agenda.”

January 2018



• A consensus meeting held in 2014 recommended a tiered staging 
system with more detailed systems for well-resourced cancer 
registries and less detailed systems for registries with limited 
recourses and access

• The recommendations for tier 1 and 2 follow are published the the
8th edition TNM Classification of Malignant Tumours

• For some cancers recommendations are the same as described 
earlier for adult patients

Paediatric Tumours
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What Are the Barriers to Adoption for These New 

Recommendations?

❑May be difficult to convince PBCRs to devote training and 
resources to collecting stage in childhood cancers which 
constitute such a small percentage of their overall cancer 
burden

❑Unknown feasibility of collecting this stage information 
from medical charts

❑Unknown cost and time to collect childhood cancer stage 
data
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Discussion Focus:

Background, Key Questions, & Objectives

Toronto Guidelines In Practice

Assessment of Toronto Guidelines & Next Steps
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Childhood Cancer Stage Collection: Implementation
Field Testing 

▪ Joanne Aitken and the 
Australian National 
Pediatric Cancer 
Registry offered to put 
these staging 
guidelines to the test 
in the field



3434

Testing the Toronto Guidelines in the Australian 

Childhood Cancer Registry 

Feasibility: are required data available?

Accuracy

Cost



First: created “business rules”!

How do you take the 
recommendations from an 
academic article and 
translate those into the 
day-to-day job of the 
cancer registrar?
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Childhood Cancer Stage Collection: Implementation
Australian Paediatric Cancer Registry Overview 

Australian 
Paediatric  

Cancer 
Registry

220

145

160

15

10

40

60

Data manager travels to main treating hospitals to collect 
data items needed for staging:
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Business Rules:
Correspondence 

From: Leisa O'Neill <Leisa.O'Neill@health.qld.gov.au>

Date: Sunday, December 13, 2015 at 11:29 PM

To: Sumit Gupta <sumit.gupta@sickkids.ca>

Cc: Danny Youlden <DannyYoulden@cancerqld.org.au>, Joanne Aitken 
<JoanneAitken@cancerqld.org.au>

Subject: APCR: Business Rules - Group 4 - NHL - medical imaging v's bone marrow reports

Dear Dr Gupta,

As you know, I have begun some data collection for the childhood cancer staging project, and I have a 
question regarding diagnostic imaging results versus bone marrow aspirates and trephines for children 
with non-Hodgkin lymphoma.

I would like to know if there is a hierarchy when it comes to comparing medical imaging to bone 
marrow reports? For example, if a medical imaging report states that there has been “low activity 
diffuse bone marrow involvement” and then I check the BMAT and it states “no bone marrow 
involvement”, do I take the BMAT over the medical imaging?

I would be very grateful if you could help me please.

Kind regards,
Leisa

https://owa.partners.org/cvpn/aHR0cHM6Ly9wcm94eS1vd2EucGFydG5lcnMub3Jn/owa/redir.aspx?SURL=ea6nidCHPaBXFKtUYRVkKJRKevflM-11ksBE5URJWBlVjgU6rZPTCG0AYQBpAGwAdABvADoATABlAGkAcwBhAC4ATwAnAE4AZQBpAGwAbABAAGgAZQBhAGwAdABoAC4AcQBsAGQALgBnAG8AdgAuAGEAdQA.&URL=mailto:Leisa.O'Neill@health.qld.gov.au
https://owa.partners.org/cvpn/aHR0cHM6Ly9wcm94eS1vd2EucGFydG5lcnMub3Jn/owa/redir.aspx?SURL=ijud8mgT2Gd64qfGkV3wTge8__9_Dg8y8yiUfeui_HBVjgU6rZPTCG0AYQBpAGwAdABvADoAcwB1AG0AaQB0AC4AZwB1AHAAdABhAEAAcwBpAGMAawBrAGkAZABzAC4AYwBhAA..&URL=mailto:sumit.gupta@sickkids.ca
https://owa.partners.org/cvpn/aHR0cHM6Ly9wcm94eS1vd2EucGFydG5lcnMub3Jn/owa/redir.aspx?SURL=BNGzQ8nFaLTW_sWvvyfLmk80e1qiaZvyKQpTIOxjbI9VjgU6rZPTCG0AYQBpAGwAdABvADoARABhAG4AbgB5AFkAbwB1AGwAZABlAG4AQABjAGEAbgBjAGUAcgBxAGwAZAAuAG8AcgBnAC4AYQB1AA..&URL=mailto:DannyYoulden@cancerqld.org.au
https://owa.partners.org/cvpn/aHR0cHM6Ly9wcm94eS1vd2EucGFydG5lcnMub3Jn/owa/redir.aspx?SURL=UL-GHX3olcCt5bBAmqr0SWhTD5UZTrClDO9RXNF6gepVjgU6rZPTCG0AYQBpAGwAdABvADoASgBvAGEAbgBuAGUAQQBpAHQAawBlAG4AQABjAGEAbgBjAGUAcgBxAGwAZAAuAG8AcgBnAC4AYQB1AA..&URL=mailto:JoanneAitken@cancerqld.org.au
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Business Rules:
Correspondence 

From: Leisa O'Neill <Leisa.O'Neill@health.qld.gov.au>

Date: Wednesday, February 24, 2016 at 10:38 PM

To: Sumit Gupta <sumit.gupta@sickkids.ca>, "Frazier, Lindsay,M.D." <Lindsay_Frazier@DFCI.HARVARD.EDU>, Leisa Ward 
LeisaWard@cancerqld.org.au

Subject: APCR: Questions regarding: ALL, NB, Wilms and Osteo

Dear Dr Gupta and Dr Frazier,

I  have been on another data collection trip and have returned with several questions.

Neuroblastoma

Can a patient have such a large tumour in the abdomen that it does not involve any vital structures (as defined by IDRF’s)? The 
example I am referring to is: The patient has a tumour in the L upper quadrant, it compresses the L kidney but does not 
infiltrate it. Mass crosses midline of small bowel to R, pancreas anterior and transverse, and abuts the descending colon. 
Further nodules scattered throughout the abdomen. No lung or pulmonary metastatic disease or nodules. A few small foci 
scattered around periphery of lesion.

Wilms

A patient has had upfront nephrectomy, and then treatment was observation only. How should I stage this? 

- As our BR state, COG staging is for upfront surgery then chemo; SIOP staging is for upfront chemo then surgery. This patient 
does not fall in either category as treatment was only observation.

My second patient had upfront chemo then a nephrectomy. At nephrectomy, there was no viable tumour. How should I stage 
this case?

Next case, patient had upfront chemo then nephrectomy – the histology states that there is metastatic disease in the paraaortic 
lymph nodes. As a coder, I would code this to metastatic. With my staging hat on, paraaortic lymph nodes are close to the 
kidney and are not haematogenous metastases or spread beyond the abdomen. Therefore this case can not be Stage IV – would 
you agree with this?

Osteosarcoma

Does “seeding within the shaft” constitute distant metastatic disease? Primary is in the R proximal tibia.

We look forward to hearing from you both. Leisa

https://owa.partners.org/cvpn/aHR0cHM6Ly9wcm94eS1vd2EucGFydG5lcnMub3Jn/owa/redir.aspx?SURL=4mDhh1lP_PVVm1YMOFjZ1CMqcwVt3s9qu0nQh-etUviAnVRPr5PTCG0AYQBpAGwAdABvADoATABlAGkAcwBhAC4ATwAnAE4AZQBpAGwAbABAAGgAZQBhAGwAdABoAC4AcQBsAGQALgBnAG8AdgAuAGEAdQA.&URL=mailto:Leisa.O'Neill@health.qld.gov.au
https://owa.partners.org/cvpn/aHR0cHM6Ly9wcm94eS1vd2EucGFydG5lcnMub3Jn/owa/redir.aspx?SURL=_NbPBRqz9jPqwZMZQPm6GFlae4OBsKYc2Ok5wfIzF2uAnVRPr5PTCG0AYQBpAGwAdABvADoAcwB1AG0AaQB0AC4AZwB1AHAAdABhAEAAcwBpAGMAawBrAGkAZABzAC4AYwBhAA..&URL=mailto:sumit.gupta@sickkids.ca
https://owa.partners.org/cvpn/aHR0cHM6Ly9wcm94eS1vd2EucGFydG5lcnMub3Jn/owa/redir.aspx?SURL=p_2oa0-Oa0iculJSbIj0nFJn9rQrUm4RnQES3jR4vWyAnVRPr5PTCG0AYQBpAGwAdABvADoATABpAG4AZABzAGEAeQBfAEYAcgBhAHoAaQBlAHIAQABEAEYAQwBJAC4ASABBAFIAVgBBAFIARAAuAEUARABVAA..&URL=mailto:Lindsay_Frazier@DFCI.HARVARD.EDU
mailto:LeisaWard@cancerqld.org.au


4444

Next: Created the Toronto Stage App

✓iPad App is designed to collect the raw data required to 
assign stage directly from medical records

✓Stage is automatically assigned based on the information 
collected (Tier 1 and/or Tier 2)

✓This will allow greater consistency in data collection and 
particularly when assigning stage (compared to individuals 
trying to assign stage manually)

✓Data entered into the app is securely stored in the cloud 
(Microsoft Azure)
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How Did We Assign Toronto Stage?

Required data items (e.g. diagnostic imaging, 

histology, blood count, bone marrow reports, cytology, 

CSF reports, clinical notes) were extracted from 

hospital records and entered into iPad App

Stage was assigned automatically using 

algorithms based on the Business Rules
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Toronto Guidelines Staging Rules Example 1:
Acute Lymphoblastic Leukaemia

TIER 2: ALL 

CNS1
▪ No clinical signs of CNS involvement
▪ AND no blasts in CSF

CNS2

▪ No clinical signs of CNS involvement
▪ AND blasts in CSF
▪ AND either:   

▪ WBC < 5/µL CSF 
▪ OR WBC ≥5/µL CSF AND RBC ≥ 10/µL CSF AND WBC/RBC in CSF ≤ 2 x 

WBC/RBC in blood

CNS3

▪ Clinical signs of CNS involvement
▪ OR blasts in CSF’

▪ AND WBC ≥5/µL CSF 
▪ AND either  RBC < 10/µL CSF
▪ OR RBC ≥ 10/µL CSF AND WBC/RBC in CSF > 2 x WBC/RBC in blood
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Toronto Guidelines Staging Rules Example 2:
Neuroblastoma

TIER 2: Neuroblastoma
[INRG Staging System]

Stage 

L1

▪ Localized tumour that does not involve any vital structures as defined by   the 
list of IDRFs (i.e. there are no IDRFs.) 

▪ The tumour must be confined within one body compartment, neck, chest, 
abdomen, or pelvis…etc.

Stage 

L2

▪ Locoregional tumour with one or more IDRFs. The tumour may be 
ipsilaterally contiguous within body compartments (ie, a left sided abdominal 
tumour with left-sided lung, bone or pleura involvement should be 
considered stage L2)…etc.

Stage 

M

▪ Distant metastatic disease (ie, not contiguous with the primary tumour) 
except as defined for stage MS. Nonregional (distant) lymph node 
involvement is metastatic disease…etc.

Stage 

MS
▪ Metastatic disease in patients ≤ 18 months (547 days) with metastases 

confined to skin, liver, and/or bone marrow… etc.
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TorontoStage App:
ALL
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TorontoStage App:
Cerebrospinal Fluid Results Instructions 
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TorontoStage App:
Hepatoblastoma 
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TorontoStage App:
Data Manager Comments & Status 
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TorontoStage App:
Export Stage 
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Discussion Focus:

Background, Key Questions, & Objectives

Toronto Guidelines In Practice

Assessment of Toronto Guidelines & Next Steps
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Feasibility & Validity:
Recent Publication
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Feasibility:
93% of Cases Could Be Staged Using Tier 2 Business Rules

Diagnostic Subgroup Sample Size
Able To Be Staged 

n %
Acute lymphoid leukaemia 194 180 93%
Acute myeloid leukaemia 151 131 87%

Hodgkin lymphoma 101 95 94%
Non-Hodgkin lymphoma 132 128 97%

Ependymoma 50 48 96%
Medulloblastoma 92 89 97%
Neuroblastoma 166 159 96%
Retinoblastoma 76 75 99%
Wilms tumour 126 115 91%

Hepatoblastoma 46 46 100%
Osteosarcoma 40 37 93%
Ewing sarcoma 55 53 96%

Rhabdomyosarcoma 92 82 89%

Non-rhabdomyosarcoma 57 48 84%

Testicular 16 15 94%

Ovarian 18 17 94%



96% agreement between computer algorithm 
and expert reviewers
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Accuracy:
Computer Algorithm vs. Expert Reviewers

160 cases (10 of each of 
the 16 malignancies) 
selected at random

2 or 3 expert reviewers 
staged each case 

independently
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Cost:
To Collect Data From Medical Records and Assign Toronto Stage

Personnel Cost:

Average Cost per Case: US $ 15

Average: 18 minutes per case
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Could a Registry Simply Collect Stage Recorded in the 

Chart by the Physician?

Not in Australia because: 

➢ Stage was present in the record in only 39% of cases (93% 

could be staged using the Toronto Guidelines)

➢ Which staging system used was not recorded in medical 

records (eg: whether “COG” vs. “SIOP”-stage for Wilms)

➢ Staging data on the same patient were inconsistent – different 

stages were recorded in different places in the record 
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How Do The Toronto Guidelines Perform in Practice?

Key Questions:

1. Can registries access the required data elements?

2. Is the time required reasonable?

3. Is Toronto Staging accurate and consistent?
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Next Steps

➢ Implementation
➢ Translated into French, Spanish, Italian, Japanese, Portuguese
➢ The Toronto Staging Guidelines have been implemented in:

➢ Europe 
➢ Gemma Gatta and Kathy Pritchard-Jones are leading 

a study entitled “Benchista”
➢ Benchmarking stage/survival in 6 cancers

➢ medulloblastoma, osteosarcoma, Ewing 
sarcoma, rhabdomyosarcoma, neuroblastoma, 
Wilms tumours diagnosed in a recent time 
period

➢ Africa
➢ Max Parkin: Côte d’Ivoire, Burkina Faso

➢ Brazil
➢ Beatriz Camargo is implementing in 10 pediatric 

cancer centers
➢ United States – endorsed by the National Childhood 

Cancer Registry
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Questions?


