CHILDHOOD LEUKAEMIA AETIOLOGY
Major Hypotheses Tested in the UKCCS
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UK Childhood Cancer Study
Largest case control study to test S main hypothesis
(1992 - 96)




Hypothesis Five Caveats
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UKCCS Methods
(BJ Cancer 2000 1073 —1102)
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UKCCS
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Cases Controls
55++ (/<4

+0+0 *04C)  4<-/ *<5C)




Radiation
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Electromagnetic Fields

* 3 min spot measurements in diagnostic
(pseudo) house; bedroom, bed, pillow + 90
mins in main room & school rooms

* If house in top 10% exposure or near
power lines repeat recordings for 48 hours

istory of appliances collated
* | control/case (EMDEX Il meters)




EMEF Results
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Pooled Analysis of Magnetic

Fields
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Chemicals
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Perinatal/Reproductive Factors




Associations

G.

<+, (2 0
5:*(8, (- 1)
-<*(4,5()
(4*C(,-4)
(-*C, (D)

8-*(/, (54)




Previous Molar Pregnancy
(Schuz J et al BJC 2007)

Using Danish national hospital Registry
identification of all molar pregnancies
1977 — 2005

Using Cancer registry identified cancers

up to age 20 years

3431 had at least 1 molar pregnancy
among 6896 live births

20 cases of cancer — 40% nonsignificant
increased risk (OR 1.4 C1 0.86 — 2.16)




Putting it into context

* Overall risk in UKCCS 2.5 (5.2 for
leukaemia) higher than Danish study

 Attributable risk — moles occur in about
0.3% of pregnancies so at worst could
explain 0.1% of cancers in childhood




Vitamin K
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UKCCS - Biological Studies I
NQO1

HB &
J




NQO1 + TOPO — 2 Inhibitors

Diet high in TOPO-2 inhibitors may increase risk
of infant AML (not ALL) Ross et al (19906)

Naturally occurring topo 2 inhibitors cross the
placenta (Schroder van der Elst 1998)

Such bioflavonoids do induce MLL cleavage in
cell lines (Strick, Ng, Felix)

Rapid reversibility of cleavable complex when
biofavonoids removed

Is repair capacity crucial in vivo?




Infant Leukaemia
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UKCCS — Biological Studies 2
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MTHFR
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Infection and Leukaemia

* In this and other epidemiology studies we
are mostly looking at proxies for infection
exposure and immune functioning

 UKCCS studied breast feeding, day care
attendance, population mixing, paternal
social contact, iImmune response genes
and relationship to atopy




Epidemiological Evidence — Infection
Breastfeeding
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Day Care in Infancy
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Day Care Attendance
o #
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Day Care Attendance
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Day Care Attendance
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Population Mixing
(Kinlen)
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Social Contact: role of paternal
occupation
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HILA Class II Studies 3
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Risk of ALL and allergy/eczema

In a study of 839 cases (720 ALL cALL 538) + 1337

controls

Those with history of eczema/clinical allergy (eg hay
fever) had a 30% decreased risk of developing ALL

ALL OR 0.7 (0.51 - 0.97)

cALL 0.68 (.48 —0.98)

Providing evidence of dysregulated immune response
connection to ALL

There was poor correlation between primary care

records and parental recall
(Hughes et al Int. J. Ca. 2007)




Allergy/Eczema

» Using 1782 controls from UKCCS those
children <2 years with eczema had more
prior infections than those without

(OR 1.26: 1.18 — 1.36)

* Only in second and higher birth order
children

15t borns more likely to have eczema
(Hughes et al Am.J.Epid. 2008)




Other UK Studies During UKCCS
(1)

* Greaves et al have demonstrated pre-
natal origin of the first genetic events
within critical heamopoeitic cells in many
forms of leukaemia of childhood

But also that to convert a preleukaemic
clone into overt leukaemia requires other
post-natal promotional exposures that
facilitate the acquisition of ‘essential
secondary mutations




Infection Agents
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The steps needed for leukaemia
development

* Oncogenic transformation of cells (do they
arise by chance as part of repair?)

 Immortalisation of cell

 Proliferative stimuli (?cytokine related)
(?do these arise from response to
infection)

* In short a stepwise, multifactorial process




UKCCS Findings




UKCCS - Most Convincing Findings

* Protective impact of early day care
attendance (proxy for early infection
exposure)

 HLA (DP) linkage (protection and risk)
» Reciprocity with allergy/eczema




Actiology of Childhood Leukaemia




Acknowledgements

# ## L
*(: b # @-
- P #
= P#

"* 197"=) " JHG6Y
3 > 93 % 93
# 93 B 7
J - 7
G




