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Introduction

Although childhood cancer remains the
leading cause of disease-related deaths
among children younger than 14 years of
age, it is relatively rare."* Each year, an
average of 910 children are diagnosed with
cancer in Canada, and 139 children die of
the disease.® Cancers in children differ
biologically from those usually found in
adults.** The majority of cancers in adults
are carcinomas of the epithelial tissues
that line organs such as the breast, lung,
colon and prostate. In children, carcinomas
are rare and childhood tumours are more
likely to be embryonic or hematopoietic in
origin.’ Leukemias, lymphomas and central
nervous system cancers represent the
largest diagnostic groups.® Compared to
cancers in adults, cancers in children have
shorter latency periods and are generally
more aggressive, invasive and advanced at
diagnosis.”

Despite the high ranking of cancer as a
cause of death in children, survival rates
have improved substantially over the last
two decades so that more children survive
cancer than ever before.® However, over
60% of childhood cancer survivors face
long-term physical and mental side-effects
from the disease and its treatment, and
nearly 30% have severe or life-threatening
late effects.” Survivors of childhood cancer
have an 11-fold increased risk of death, an
increased risk of second cancers up to
30 years after treatment and a wide variety
of chronic physical, psychosocial and
cognitive problems.® The recognition of
the unique nature of cancers in this age
group and extensive long-term late effects
has led many countries to establish

specialized pediatric cancer surveillance
and follow-up systems.3?711-13

In 2009, the Public Health Agency of Canada
(PHAC) launched a pan-Canadian specia-
lized childhood cancer surveillance system
that actively follows children aged up to
14 years treated at one of the 17 pediatric
oncology centres across the country
(Table 1). The Cancer in Young People in
Canada (CYP-C) program is a renewal of the
federal government’s Canadian Childhood
Cancer Surveillance and Control program
(CCCSCP). Established under the Brighter
Futures Initiative in 1992, the program
includes comprehensive data on a child’s
cancer diagnosis, treatments, outcomes and
health care utilization.'*'?

In this article, we describe the strengths
and successes of CYP-C by highlighting
rigour in data collection and quality
control methodology as well as recent
achievements and future directions.

Program objectives and data
collection

CYP-C was designed to fill in gaps in
knowledge about cancer control. The
national program is one of the few
pediatric cancer surveillance systems in
the world that cover nearly all their target
populations.'® The objectives of the pro-
gram are to (1) provide national and
regional population-based childhood can-
cer data on incidence, mortality, survival
and time trends; (2) describe patterns of
incidence and survival of childhood cancer
by diagnosis, stage, risk category and
extent of disease; (3) assess short- and
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Highlights

e The Cancer in Young People in
Canada (CYP-C) program is a popu-
lation-based surveillance system that
was launched in 2009 to contribute
to cancer control in all children aged
14 years or less in Canada.

e The CYP-C remains a critical compo-
nent of reducing the burden of child-
hood cancer in Canada.

e The program is one of the most in-
depth pediatric oncology surveil-
lance systems in the world and
allows for the development of an
enabling framework for investigating
important questions relevant to
pediatric cancer control.

medium-term outcomes such as relapses,
toxicities and complications related to
treatment; (4) provide data on the timing,
location and utilization of health care for
evaluation and planning; and (5) function
as a resource for generating hypotheses and
research into pediatric cancer (see Table 2).

All children aged 0 to 14 years who are
diagnosed with a new malignancy that is
listed in the International Classification of
Childhood Cancer, 3rd Edition (ICCC-3)* in
2001 or later and who are residents of
Canada for at least one month prior to
their diagnosis are included in CYP-C.
Langerhans cell and other histiocytosis
are also included in CYP-C because of the
histopathology of these conditions, even
though they are not classified as malignant
according to the International Classifica-
tion of Diseases for Oncology, 3rd Edition
(ICD-0-3), on which the ICCC-3 is based.*
Information is collected on each eligible
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TABLE 1
Pediatric oncology centres participating in the Cancer in Young People
in Canada surveillance system

Centre

Location

B.C. Children's Hospital

Alberta Children's Hospital

Stollery Children's Hospital

Saskatoon Cancer Centre

Allan Blair Cancer Centre

CancerCare Manitoba

Children’s Hospital

McMaster Children’s Hospital

The Hospital for Sick Children

Kingston General Hospital

Children’s Hospital of Eastern Ontario

Centre Hospitalier Universitaire Sainte-Justine
The Montreal Children's Hospital

Centre Hospitalier Universitaire de Sherbrooke
Centre Hospitalier Universitaire de Quebec
Izaak Walton Killam Health Centre

Janeway Children's Health and Rehabilitation Centre

Vancouver, British Columbia
Calgary, Alberta
Edmonton, Alberta
Saskatoon, Saskatchewan
Regina, Saskatchewan
Winnipeg, Manitoba
London, Ontario®
Hamilton, Ontario®
Toronto, Ontario®
Kingston, Ontario®
Ottawa, Ontario®
Montréal, Quebec
Montréal, Quebec
Sherbrooke, Quebec
Québec, Quebec

Halifax, Nova Scotia

St. John's, Newfoundland

? Centres where data are submitted through the Pediatric Oncology Group of Ontario.

case from diagnosis to 5 years post-
diagnosis. In Ontario, the Pediatric Oncol-
ogy Group of Ontario (POGO) collects
similar data on childhood cancer cases
treated in one of the five pediatric centres
in the province.'"* Information is then
shared with CYP-C through a data-sharing
agreement. In all other jurisdictions, data
are abstracted from patient charts and
entered into an electronic data entry and
management tool called E-CYP. Data are
transmitted on a regular schedule over a
secure connection to a national database
maintained by PHAC. Direct identifiers
such as names and health card numbers
are not sent to the national database.

Research ethics approval has been given
by participating hospitals and Health
Canada to allow for data collection with-
out individual consent for sites where
direct data collection occurs.*®

Current status

CYP-C has registered over 5850 cases and
contains over 2900 cases with 5 full years
of data diagnosed between January 1,
2001, and December 31, 2006 (Table 3).
CYP-C data will be available for research
once data from Ontario has been integrated
into the surveillance system, which is

expected to occur in the spring of 2015. This
integration will be followed by the publica-
tion of a descriptive data report highlighting
national childhood cancer statistics on inci-
dence, mortality, treatment, and outcomes
by age, sex, diagnosis, and geography. CYP-C
data have already been used for local
surveillance purposes and include a peer-
reviewed publication on morbidity and
survival in First Nations children with cancer
in Manitoba.'¢

Data quality

CYP-C aims to achieve complete and
accurate case registration. Close collabora-
tion between all clinical research associ-
ates and pediatric oncologists-hematologists
at the participating centres and PHAC
enable accurate and timely entry of case
details. Built-in edit and logic checks
ensure accuracy and validity, and include
ranges and numeric entries for dates and
the requirement for appropriate metrics for
drug dosage fields. Data abstractors parti-
cipate in an annual in-person training
session to review case definitions and data
entry procedures. They meet monthly by
teleconference to discuss new challenges
relating to data abstraction through a
community of practice. During each data
upload cycle, the database administrator
conducts data quality control and valida-
tion procedures designed to identify miss-
ing information, logic and data consistency
errors and duplicate entries. Reports sum-
marizing results are submitted to the data
abstractors for resolution. Periodic re-
abstraction audits are also performed to
further ensure the accuracy of the data. Ten
centres across the country have been audited

TABLE 2
Data collected by the Cancer in Young People in Canada surveillance system

Demographics Diagnostics Time to treatment Treatment Other
Sex Date of diagnosis First health care professional contacted Treatment plan and start date  Previous organ

transplant
Date of birth 1CD-0-3 morphology and topography codes, Dates first seen by oncologist, surgeon, Reason for early termination Complications

1CCC-3 codes and/or specialist
Age at diagnosis Stage at diagnosis Chemotherapy and dose Hospitalizations
Province Risk/Grade Surgery details (cancer-related Relapse
and secondary)

Postal code Chromosomal testing Radiation (intent, type, site) Vital status
Ethnicity Metastases and site of metastases Hematopoietic stem cell Height and weight

transplantation

Abbreviations: 1CCC-3, International Classification of Childhood Cancer, 3rd edition; 1CD-O-3, International Classification of Diseases for Oncology, 3rd edition.
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TABLE 3
New cases of childhood cancer reported in the Cancer in Young People in Canada surveillance
system, by cancer type, 0-14 years, 2001-2006, Canada (excluding Ontario)

Cancer Type Cases
Number, N Percent, %"

Leukemias, myeloproliferative diseases and myelodysplastic diseases 978 34.3
Lymphomas and reticuloendothelial neoplasms 310 10.9
CNS and miscellaneous intracranial and intraspinal neoplasms® 669 23.4
Neuroblastoma and other peripheral nervous cell tumours 226 7.9
Retinoblastoma 42 1.5
Renal tumours 148 5.2
Hepatic tumours 44 1.5
Malignant bone tumours 130 4.6
Soft tissue and other extraosseous sarcomas 157 5.5
Germ cell tumours, trophoblastic tumours, and neoplasms of gonads" 80 2.8
Other malignant epithelial neoplasms and malignant melanomas 63 2.2
Other and unspecified malignant neoplasms 8 0.3
Langerhans Cell histiocytosis (LCH) and other histiocytosis 61

All cancers, and LCH 2916

Source: The Cancer in Young People in Canada (CYP-C) program. Diagnostic groups were based on the International

Classification of Childhood Cancer, 3™ edition.

Abbreviations: CNS, central nervous system; CYP-C, Cancer in Young People in Canada; ICCC-3, International Classification of
Childhood Cancer, 3 edition; LCH, Langerhans cell histiocytosis.

? For the calculation of relative frequencies, only malignancies coded to the ICCC-3 were included.

" Includes tumours with non-malignant behaviour.

and results show that key data items are
abstracted correctly, with few transcription
errors or omissions. Complex data items that
require interpretation at the point of entry
(for example, stage at diagnosis) appear to
be most accurate in centres where data

abstractors have access to oncologists and
other experts.

The completeness of ascertainment is an
integral component of the program and
CYP-C is routinely compared to the

TABLE 4
Ratios of the number of new cases of childhood cancer in the Cancer in Young People in
Canada surveillance system and the Canadian Cancer Registry, by province and region,
0-14 years, 2001-2006, Canada (excluding Ontario)

Province/Region CYP-C/CCR Ratios
Alberta 0.92
British Columbia 0.93
Manitoba 1.00
New Brunswick 0.95
Newfoundland and Labrador 0.96
Nova Scotia 1.05
Prince Edward Island 1.14
Quebec 0.83
Saskatchewan 0.96
North? 0.90
Canada 0.90

Source: Ratios were derived from data in the CYP-C program and the CCR. Numbers used to derive ratios exclude Langerhans
cell histiocytosis, benign brain tumours and non-melanoma skin carcinomas.

Abbreviations: CCR, Canadian Cancer Registry; CYP-C, Cancer in Young People in Canada.

? North refers to the Northwest Territories, Nunavut, and Yukon.
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Canadian Cancer Registry, the most com-
plete source of data on new cancer cases in
Canada.' A recent comparison showed
that CYP-C includes approximately 90% of
all children aged up to 14 years who have
been diagnosed with cancer in Canada,
with some regional variations in case
ascertainment (Table 4). Investigations
are underway for a study on the feasibility
of linking the CYP-C data to provincial
and/or national cancer and vital registries
for data validation that will include the
identification of missing cases, duplicates
and death clearance.

Future prospects

CYP-C provides a population-based sam-
pling frame for cancer control in the
pediatric population through the systema-
tic collection of data on risk factors,
incidence, mortality and the cancer care
continuum for each child diagnosed with a
malignancy in Canada. The enhanced
components of CYP-C allow for the exam-
ination of a wide array of issues that
impact access, quality and equity in care,
and ultimately, long-term health out-
comes. It also forms a crucial basis for
understanding the etiology and epidemiol-
ogy of childhood cancers and helps to
identify childhood cancer survivors most
at risk of adverse health outcomes such as
toxicities, relapses or second malignan-
cies. The CYP-C program remains one of
the most in-depth pediatric oncology
surveillance systems in the world and will
continue to expand until it approaches
real-time data collection.'®

Acknowledgements

The CYP-C surveillance system is fully
funded by the Public Health Agency of
Canada. We thank the C'” Council, parti-
cipating pediatric oncology centres and
members of the program’s management
and steering committees for their vision,
guidance and support. We are grateful to
patients and their families for providing
information for CYP-C.

Contact: For current information on the
CYP-C program, please contact cypc-ccjc@
phac-aspc.gc.ca or visit the program website
at www.c17.ca/index.php2cID = 70.

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



www.c17.ca/index.php?cID&hairsp;&equals;&hairsp;70
www.c17.ca/index.php?cID&hairsp;&equals;&hairsp;70

References

10.

11.

. Mitra D, Shaw AK, Hutchings K. Trends in

incidence of childhood cancer in Canada,
1992-2006. Chronic Dis Inj Can. 2012;
32(3):131-9.

. Statistics Canada. CANSIM database: Table

102-0522: Deaths, by cause, Chapter II: Neo-
plasms (CO0 to D48), age group and sex,
Canada [Internet]. Ottawa (ON): Statistics
Canada; [modified: 2014 Jan 28; cited: 2014
Sep 21]. Available from: http://wwwS5.statcan.
gc.ca/cansim/a26?lang = eng&id = 1020522

. Canadian cancer statistics 2014. Toronto

(ON): Canadian Cancer Society/National
Cancer Institute of Canada; 2014.

. Steliarova-Foucher E, Stiller C, Lacour B,

Kaatsch P. International Classification of
Childhood Cancer, third edition. Cancer.
2005;103(7):1457-67.

. Pizzo PA, Poplack DG, editors. Principles

and practice of pediatric oncology, 6th ed.
Philadelphia (PA): Lippincott Williams &
Wilkins; 2010.

. Ellison LF, Pogany L, Mery LS. Childhood

and adolescent cancer survival: a period
analysis of data from the Canadian
Cancer Registry. Eur J Cancer. 2007;43(13):
1967-75.

. Oeffinger KC, Mertens AC, Sklar CA, et al.

Chronic health conditions in adult survivors
of childhood cancer. N Engl J Med.
2006;355(15):1572-82.

. Eiser C, Absolom K, Greenfield D, et al.

Follow-up care for young adult survivors of
cancer: lessons from pediatrics. J Cancer
Surviv. 2007;1(1):75-86.

. Michel G, von der Weid NX, Zwahlen M,

et al. The Swiss Childhood Cancer Registry:
rationale, organisation and results for the
years 2001-2005. Swiss Med Wkly. 2007;137
(35-36):502-9.

Stiller CA, Allen MB, Eatock EM. Childhood
cancer in Britain: the National Registry
of Childhood Tumours and incidence
rates 1978-1987. Eur J Cancer. 1995;31A:
2028-34.

Grabow D, Spix C, Blettner M. Strategy for
long-term surveillance at the German
Childhood Cancer Registry - an update. Klin
Padiatr. 2011;223(3):159-64.

12.

13.

14.

15.

16.

17.

18.

Health Promotion and Chronic Disease Prevention in Canada
Research, Policy and Practice

Barr RD, Greenberg ML, Shaw AK, Mery L.
The Canadian Childhood Cancer Surveil-
lance and Control Program (CCCSCP): a
status report. Pediatr Blood Cancer. 2008
Feb. 50(2 Suppl):518-9.

Parker L. Childhood cancer registration:
meeting the challenge. Pediatr Blood Can-
cer. 2014;61(12):2147-8.

Bleyer WA, Tejeda H, Murphy SB, et al.
National cancer clinical trials: children have
equal access; adolescents do not. J Adolesc
Health. 1997;21:366-73.

Canadian Institutes of Health Research,
Natural Sciences and Engineering Research
Council of Canada, and Social Sciences and
Humanities Research Council of Canada.
Tri-Council Policy Statement: Ethical con-
duct for research involving humans [Inter-
net]. Ottawa (ON): Interagency Secretariat
on Research Ethics; 2010 Dec [cited 2015
Feb 16]. Available from: http://www.pre.
ethics.gc.ca/pdf/eng/tcps2/TCPS_2_FINAL_
Web.pdf

Stammers DM, Israels SJ, Lambert PJ,
Cuvelier GD. Cancer incidence, morbidity,
and survival in Canadian First Nation chil-
dren: a Manitoba population-based study
from the Cancer in Young People in Canada
(CYP-C) registry. Pediatr Blood Cancer.
2014; 61(12): 2164-9. doi: 61(12)10.1002/
pbc.25005.

Statistics Canada. Canadian Cancer Registry
(CCR) [Internet]. Ottawa (ON): Statistics
Canada; [2008; modified: 2012 Oct 3; cited:
2015 Feb 16]. Available from: www.statcan.
gc.ca/cgi-bin/imdb/p2SV.pl?Function =
getSurvey&SDDS = 3207&lang = en&db =
imdb&adm = 8&dis = 2.

Mitra D, Carswell K, Hutchings K, Shaw AK.
Opportunities for improving pediatric can-
cer surveillance in Canada. Proceedings of
the 2011 Health Data Users Conference; 2011
September 22-23; Ottawa (ON): Statistics
Canada; c2011.

Vol 35, No 4, June 2015



http://www5.statcan.gc.ca/cansim/a26?lang=eng&amp;id=1020522
http://www5.statcan.gc.ca/cansim/a26?lang=eng&amp;id=1020522
http://www5.statcan.gc.ca/cansim/a26?lang=eng&amp;id=1020522



