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Monograph Meeting - Volume 102
24/05/2011 -
Dr Christopher Wild, Director, IARC, opens Monograph meeting on Non-lonizing Radiation, Part Ii:
Radiofrequency Electromagnetic Fields [includes mobile telephones]
Listen to Podcast , Read Introduction to the lARC Monographs Volume 102
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IARC CLASSIFIES RADIOFREQUENCY ELECTROMAGNETIC FIELDS AS
POSSIBLY CARCINOGENIC TO HUMANS

Lyon, France, May 31, 2011 -- The WHO/International Agency for Research on Cancer (IARC) has

classified radiofrequency electromagnetic fields as possibly carcinogenic to humans (Group 2B),

based on an increased risk for glioma, a malignant type of brain cancer®, associated with

wireless phone use.




IARC Monographs Programme approach
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» Strong evidence
*  Mechanistic class

Sufficient evidence Sufficient evidence

Limited evidence Limited evidence *  Key characteristics

*  Mechanism not relevant
* Limited evidence
* Inadequate evidence

Inadequate evidence Inadequate evidence

Evidence suggesting Evidence suggesting
lack of carcinogenicity lack of carcinogenicity

= Group 1l Carcinogenicto humans (122)

= Group 2A Probably carcinogenic to humans (93)

= Group 2B Possibly carcinogenic to humans (319)

= Group 3 Not classifiable as to its carcinogenicity to humans (501)



Hazard and RiIsk

From Understanding ...

Hazard / Carcinogenicity Articifial UV from sunbed use is carcinogenic

to humans
im 1.8% increase in melanoma risk with each
i : ] bed ar
Individual Risk | " AR session of sunbed use per ye
\ LA %’@*ﬁ For France in 2015, 382 cases of melanoma

i - e were estimated to be attributable to use of
Population Risk il ‘442 sunbeds and could have been prevented

... to Prevention

Arnold et al., J Eur Acad Dermatol Venerol, 2018




16 centres in 13 countries
Ascertainment: 2000-2003
Coordinated by IARC/WHO

Interphone Study Group, Int J Epidemiol, 2010 Interphone Study Group, Cancer Epidemiol, 2011



Individual risk of developing a glioma by hours of use of
mobile phones cumulated over the entire lifetime

(30-59 year olds between 2000-2003)

Odds Ratio
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Cumulative hours of use

- about half of the population were never reqular users of a mobile phone (reference group)
- almost half of the population had no increased (or slightly decreased) risk
- about 5% of the heaviest lifetime mobile phone users had moderately increased risk

Interphone Study Group, Int J Epidemiol, 2010

Population risk:




Individual risk from comparing the earliest subscribers Individual risk from comparing never mobile phone
for a mobile phone in Denmark (before 1995) with the users with mobile phone users by number of years of
rest of the Danish adult population use within UK Million Women Study

Glioma

Never

Years of subscription Years of mobile phone use

Frei et al., BMJ, 2011 Benson et al., Int J Epidemiol, 2013




Mouse
900 900 1900 MHz

Carcinogenic hazard in rats (Ramazzini study):
~19 hrs of exposure each day with varying levels 0.001-0.1 W/kg

Increase in heart schwannoma in male rats at highest dose
No increase in female rats

Falcioni et al., Environ Res, 2018

Carcinogenic hazard in rodents (NTP Studies):
~9 hrs of exposure each day with varying levels between 1.5 — 6 W/kg

Increase in heart schwannoma in male rats at highest dose — no increase in female rats, in male mice or in female mice
Indications of higher occurrences of tumours of brain and adrenal gland

National Toxicology Program Reports, 2018

Experimental exposure to animals not straightforward to be interpreted in terms of cumulative exposure in humans



Update of individual risk from comparing never mobile

Not ,new” in terms of data
phone users with mobile phone users by number of

years of use within UK Million Women Study Several reviews & meta-analyses
No association with ever use, daily use, 10+ years of Wang & Guo, J Cancer Res Therap, 2016
Eealywith T i th ¢ d Bortkiewicz et al., Int J Occup Med Env Health, 2017
use or specifically with tumours in the most expose Prasad et al., Netrological Sci, 2017
area of the brain (temporal and parietal) Yang et al., PLoS ONE, 2017

Wang et al., World Neurosurg, 2018
Roosli et al., Environ Int, 2019
Choi et al., Int J Env Res Publ Health, 2020

Ever-use vs Daily use vs 10+ years use vs
never-use never-use never-use

Cases:
never / ever / daily
use / 10+ years use RR (95% CI) RR (95% ClI) RR (95% Cl)

Glioma 624 /937 /120 / 540 0.89 (0.80 to 0.99) 0.87 (0.71 t0 1.07) 0.89 (0.78 t0 1.02)

Glioblastoma 440 /70292 / 405 0.93 (0.82 to 1.06) 0.92 (0.73 t0 1.17) 0.91 (0.78 to 1.06) Overa// Confirmation Of prEViOUS Conc/usions by the
Meningioma 323/541/80/323 1.01(0.87 0 1.17) 112 (0.87 to 1.45) 0.98 (0.82t0 1.16) JARC and SCEN[HR, as more or less based on same data

Pituitary 109/175/25/90 0.94 (0.73t0 1.21) 1.01 (0.64 to 1.58) : 0.86 (0.63 to0 1.18)

Acoustic neuroma 75/151/19/66 1.19 (0.89 to 1.59) 1.22 (0.72 to0 2.05) , 1.32 (0.89 to 1.96)

Differences mainly due to how the risk of bias was
interpreted

Other/unspecified 132/208 /27 /133 1.12 (0.89 to 1.41) 1.23 (0.80 to 1.90) : 1.11 (0.85 to 1.45)
All brain tumors 1261 /2007 / 271/ 1148 0.97 (0.90 to 1.04) 1.01 (0.88 to 1.15) 0.95 (0.87 to 1.05)

0.5 1 2 0.5 1 2 0.5 1 2
Relative risk (95% Cl) Relative risk (95% Cl) Relative risk (95% ClI)

Meta-analyses unlikely to reveal new insights

Schiiz et al., J Natl Cancer Inst, 2022




4 countries, ages 7-19 years
352 cases — 646 controls

Time since first use, y
Never regular user 1.0 (referent)
<3.3 1.35 (0.89 to 2.04)
33-50 1.47 (0.87 to 2.49)
<50 1.26 (0.70 to 2.28)

Cumulative duration of calls,
Never regular user 1.0 (referent)
<35 1.33 (0.89 to 2.01)
36-144 1.44 (0.85 to 2.44)
>144 1.55 (0.86 to 2.82)

Aydin et al., J Natl Cancer Inst, 2011

OR (95% Cl)

14 countries, ages 10-24 years
899 cases — 1,910 controls

OR of NBT by level of cumulative call time

Castano-Vinyals et al., Environ Int, 2022

Mobi-Kids



Population risk:

- Incompatible with suggestions of
increased glioma risk in ordinary
mobile phone users

- Incompatible with suggestions of
increased glioma risk in heavy
mobile users other than heavy
users of the first two generations

- Hypothetical small risks cannot be
ruled out

1979 1984 1989 1994 1999 2004 2009 2014 1979 1984 1989 1994 19992004 2009 2014
Year

Observed 70-84 years  ® Observed 60-69 years
Observed 40-59 years  ® Observed 20-39 years
Fitted values

Deltour et al., Environ Int, 2022




Priority for re-evaluation of RF-EMF by IARC Monographs

* Advisory Group on Priorities (2020-2024) noted*

* New evidence available for cancer bioassays and carcinogen mechanisms

 Several likely informative cancer epidemiology studies forthcoming (Million
Women Study 1, Mobi-Kids V1, COSMQS)

* Advisory Group recommended re-evaluation by IARC Monographs
during 2023-24

* Any re-evaluation meeting would be announced 1 year in advance, at
monographs.iarc.who.int

*https://monographs.iarc.who.int/advisory-group-to-recommend-priorities-for-the-
iarc-monographs-during-2020-2024/



Conclusions

% Cancer Hazard:
Possibility of carcinogenicity confirmed in large animal experime
Animal exposure not easy to interpret as cumulative lifetime hum

* Human risk from cohort and case-control studies:
Possibility of modest risk for glioma in the <5% of heaviest mobile pho
Possibly only related to the first two generations of mobile technology

Precaution: Possible risk can be mitigated by not holding the device
the head

* Population-level studies:
No evidence of any detectable population risk of any type



