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Leukaemia in children (1)
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Leukaemia in children (2)

» Consistency in epidemiological studies
- lack of known mechanism / little support from experimental research
- concern about bias and error in observational studies

» Average exposure to ELF magnetic fields >0.3/0.4 uT

» Less data on other cancers except childhood braint tumours

Extremely low Frequency Fields
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EMF exposures
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Epidemiological studies (1)
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a-c: Ahlbom et al., Br J Cancer, 2000 d: Schiiz et al, Am J Epidemiol, 2007



Epidemiological studies (2)
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Study population:
1842 cases
3099 controls

Steps of 0.2 uT:
Slope 1.22

95% CI (1.06, 1.40)
Log-linear model
Adequate model fit

Measurement-based studies:
US, Canada, Germany, UK

Schiiz et al, Am J Epidemiol, 2007



Epidemiological studies (3)

Ahlbom et al., Br J Cancer, 2000 Kheifets et al., Br J Cancer, 2010
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Confounding? - unlikely

Schuiz, Health Phys, 2007
CONFOUNDER
Traffic density

Herbicides
Parental smoking...

EXPOSURE > OUTCOME
Magnetic field Childhood Leukaemia

Simulation study:

To explain the observed association, a confounder must be
associated with the risk of leukemia at the order of a RR >5
=>unlikely



Selection bias? - likely

Schuiz, Health Phys, 2007
moderate
correlation

Type of the hogse E a SES
(number of parties)

High Participation
correlation rates in controls
were low

ReS|d_ent.|aI Leukaemia
magnetic fields >

OR=2.8(1.4—-55) =16

Simulation study:
Likely to explain some of the observed association, but
unclear whether In its entirity



Biological plausibility (1)
Night-time exposure
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Biological plausibility (2)
Contact currents

e Contact currents confounding the association between
magnetic fields and childhood leukaemia

e Contact currents observed in relation to higher exposures
from power lines

* Rather strong association required

10

Does et al., Radiation Res, 2011
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Biological plausibility (3)
Promotion of leukaemia

Evidence:

1. Abberations found in neonatal blood spots Acute

2. Conversion rate low X |ymphoblastic
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Biological plausibility (3)
Promotion of leukaemia

US Study: Overall survival
Exposure Cases Events HR 95% ClI
<0.1puT 235 16 1.0

0.1-0.2 pT 89 7 1.2 0.5-2.8
0.2-0.3 pT 19 1 0.9 0.1-64
> 0.3 uT 18 4 4.5 1.5-13.8
Foliart et al., Br J Cancer, 2006

Replication using German data: Overall survival
Exposure Cases Events PYRS HR 95% CI
<0.1uT 445 55 4016 1.0

0.1-0.2 uT 29 7 247 2.8 1.2-6.2
> 0.2 uT 12 3 93 3.0 0.9-9.8
Per 0.1 puT 1.4 1.0-1.8

Svendsen et al., Cancer Epidemiol Biomarkers Prev, 2007



International Agency for Research on Cancer
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Study (Reference No.)

Parental exposures

Leukaemia

Smulevich et al., 1999 (41} 4 &

Feychting et al., 2000 (6) 4

McKinney et al., 2003 (36) -

Pearce et al., 2007 (37) -

Hug et al., 2009 §

Combined - >
0.1 1 10
Odds Ratio

Hug et al., Am J Epidemiol, 2009
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Childhood brain tumours

<0.1 0.1-0.2 0.2-0.4 >=0.4 puT

<0.1 0.1-0.2 0.2-0.4 >=0.4 puT

Ahlbom et al., Br J Cancer, 2000

Leukaemia

Kheifets et al, Am J Epidemiol, 2010

Brain Tumours (measurements)



Summary for Childhood
Leukaemia

ELF magnetic fields remain possible carcinogen

Selection bias in epidemiological studies lead to overestimation;
does it explain the entire association?

Mechanism ?

If association is causal...

... 0.4 uT should not be misused as a threshold for an effect
... attributable risk fraction presumably small

Need for clarification
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