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ChildheotdGaneerdzpidemiology

- In the US, the incidence of childhood cancer overall is approximately 125 per million
persons.

- Between 1 in 600 and 1 in 500 children in Europe develop a malignant disease befor:
the age of 15 years.

- One third of childhood cancers are leukemias (majority ALL).

- Childhood cancer is the biggest killer disease in childhood.

- Cure rates have exceeded 80% for childhood leukemia resulting in a large cancer
survivor pool in the adult population.

Flu FLORIDA Childhood Cancer Epidemiology

INTERNATIONAL
UNIVERSITY M.Tevfik Dorak, MD PhD
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LEUKEMIA ICCCI
Maleolm A Smith, Lynn A Glesckler Risg, James G. Gurney, Julie A. Ross

HIGHLIGHTS

Incidence

+ For the years from 1990-95, the leukemias represented 31% of all cancer cases
occurring among children younger than 15 years of age and 25% of cancer cases
occurring among those younger than 20 years of age. In the US there are approx-
mately 3,250 children diagnosed each year with leukemia and 2,400 with acute
lymphoblastic leukema (ALL).

+ The relative contribution of leukemia to the total childhood cancer burden varies
markedly with age, being 17% 1n the first year of life, increasing to 46% for 2 and 3
year olds, and then decreasing to only 9% for 19 year olds (Figure 1.1).

+ The two major types of leukemia were ALL comprising nearly three-fourths and
acute non-lymphocytic comprsing 19%.

¢ There was a sharp peak in ALL incidence among 2-3 year oldzs (> 80 per million)
which decreases to a rate of 20 per million for 8-10 year olds. The incidence of ALL
among 2-3 year olds 15 approximately 4-fold greater than that for infants and 1s
nearly 10-fold greater than that for 19 year olds (Figure 1.2a).

+ Leukemia rates are substantially higher for white children than for black children,
with rates of 45.6 versus 27.8 per million for the perod from 1986-95 for children
0-14 years old (Table 1.4). This difference between white and black children 1=
most apparent when examining rates of leukemia by single year of age (Figure
1.3), with a nearly 3-fold higher incidence at 2-3 years of age for white chaldren
compared to black children.

+ The inadence of leukemia among children younger than 15 years of age has
shown a moderate increase 1n the past 20 years (Figure [.4) with the trend prima-
rily reflecting an increase in ALL inaidence during thiz period. The rates of leuke-
mias other than ALL did not appear to increase from 1977 to 1995 (Figure 1.5)

National Cancer Institute 17 SEER Pediatric Monograph


http://seer.cancer.gov/publications/childhood/leukemia.pdf
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Figure 1: Trends in age-adjusted® incidence &
.5, mortality rates for all childhood cancers
age<2, all races, both sexes, 197585
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Boys have 1.1 to 1.4 times higher risk than girls



Magnitude of Gender Effect in Cancer
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FIGURE 3 Male to female (M/F) ratios of age adjusted acute lymphoblastic leukemia rates (per million
population) by age group.3

SEER, 1975-1995



TABLE 1. Risk Factors (Known, Suggestive, Limited) Associated With Childhood Leukemias and Lymphomas

Exposure or Leukemia Lymphoma
Characteristic

Acute Lymphoblastic Acute Myeloid Hoedgkin Disease MNon-Hedgkin Lymphoma
Enown
Gender MF =13 MF =1.1 MF =13 M:F =30
Age peak 24 years Infancy Adolescence Adolescence
Apge-adjusted incidence 263 per million 6.5 per million 13.8 per million 9.9 per million
Race W:EB =20 WE =10 W:EB =13 WEB=14
Other factors Birth weight =4000 g Monozygotic twins of Immunosuppressive therapy
lonizing radiation young adults Congenital immunodeficiency
Diagnostic, in utero Affected siblings syndromes (eg, ataxia,
Therapeutic, postnatal ALL and AML Epstein-Barr virus linked telangiectasia)
Down syndrome with some forms AlDS
ALL and AML M7 Infectious mononucleosis
Congenital disorders, ataxia telangiectasia,
Fanconi syndrome, Bloom syndrome,
neurofibromatosis
Suggestive Maternal fetal loss Maternal aloohol use
during pregnancy
Mother older than 35 years
at pregnancy
First born Parental cccupational
EXPOSUTES
- Benzene
- Pesticides
Limited Patemnal smoking before  Maternal marijuana use Residential exposures
conception during pregnancy Pesticides
Parental occupational Farental cccupational
EXPOSLres EXpOsSUTES
Hydrocarbons Pesticides
Paints

Motor vehicle exhaust
60-Hz magnetic fields Residential exposures
=04 1T Pesticides
Postnatal chloramphenicol
use
Clustering
Decreased risk associated
with breastfeeding

M:F indicates male-to-female ratio of incidence; W:B, white-to-black ratio of incidence; AML, acute myeloid leukemia; AIDS, acquired
immunedeficiency syndrome.

Interpreting Epidemiologic Research:
Lessons From Studies of Childhood Cancer
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GWAS in Childhood Leukemia
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Figure 1 LD structure and association results for each of the disease-associated regions. (a) 7pl2.2; (b) 10g21.2; (c) 14ql1.2. Chromosomal positions
based on NCBI build 36 coordinates, showing Ensemble (release 48) genes. Armitage trend test Pvalues (as —logg values; left y axis) are shown for SNPs
analyzed. Recombination rates in HapMap CEU across the region are shown in black (right y axis). Also shown are the relative positions of genes mapping to
each region of association. Exons of genes have been redrawn to show the relative positions in the gene; therefore, maps are not to physical scale.
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Germline genomic variants associated with childhood 5
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