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Differentiated thyroid carcinoma in French Polynesia: Impact of atmospheric nuclear tests performed by France
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Background : France performed 41 atmospheric nuclear tests in French Polynesia (FP) between 1966 and 1974

Objective : to assess the role of radioactive fallouts on the risk of differentiated thyroid cancer (DTC) in FP general population

Methods : Case-control study including most of DTC diagnosed in FP between 1984 and 2016 + Thyroid radiation dose estimation using reports declassified by
French Army in 2013 + Risk projection using BEIR VII model

Conclusion : Low impact / case-control study significant only if excluding non-invasive micro-carcinoma / Risk projection : 29 (8 to 97) DTC due to nuclear tests

Case-control study : source of irradiation

Case-ContrOl StUdy Descrl ptlon Of Su b.'ECtS Case-contro' StUdy . Other rISk fa Ctors Table 3 —Characteristics of the thyroid dose due to atmospheric nuclear tests: subjects
Characteristics of cases and controls o e ; o [I;orn ?n or(;)efore 1974, Czllnd ‘;vhg were p;(;lsent' Ciln French Polynesia at the tizjne (t)f tlhe tests
s 4" ; aractieristics o1 cases anda controis 0S€ 1IN MUy mean, medaian (min- y1ro1a cancer cases ontrois
Characteristic Thyroid cancer  Controls (555) P-value* Characteristic Thyroid cancer  Controls (555) P-value* max) (n=337) (n=441)
Cases (395) cases (395) Lifetime dose
Women (n, %) 336 (85.1%) 473 (85.2%) -HF Average height in m (std) Whole sample 4.71: 3.47 (<0.01-36.25) 4.60: 3.65 (<0.01-31.19)
Mean age at end of follow-up (years) 43.6 423 ek Women 1.65 (0.06) 1.64 (0.06) 0.001 Gender
Parents Ethnical origin (n,%) Men 1.76 (0.07) 1.74 (0.07) Male 4.32;3.28(<0.01-17.89) 4.29;3.27(<0.01-22.15)
Both polynesian 219 (55.6%) 283 (51.0%) Mean weight at end follow-up in kg (std) | Female 4.77; 3.54 (<0.01-36.25) 4.65;3.66 (<0.01-31.19)
Polynesian- Asian 57 (14.5%) 76 (13.7%) 0.09 Women 84(21) 75 (19) <0.0001 Source
: 0 0 Men 103 (23) 91 (19) Leafy vegetables 3.28;2.59 (<0.01-23.01) 3.30; 2.55 (<0.01-29.63)
Polynesian-European 71 (18.0%) 103 (18.6%) Mean BMI at end follow-up (std) Fresh cow’s milk* 0.58: 0.02 (<0.01-17.65) 0.56: 0.09 (<0.01-8.92)
Polynesian-Asian-European 34 (8.6%) 47 (8.5%) Women 30.7(7.3) 27.9 (6.9) <0.0001 Inhalation 0.22: 0.16 (<0.01-4.64) 0.19: 0.16 (<0.01-1.63)
Other 14 (3.5%) 76 (13.7%) | Men 33.3(6.9) 30.0(5.9) Cistern drinking water  0.16. <0.01 (<0.01-6.52) 0.11: <0.01 (<0.01-5.64)
Familial history of thyroid cancer (n, %) 20 (5.1%) 9 (1.6%) 0.006 Diploma (n, %) o . i Other foodstuffs 0.04; 0.02 (<0.01-0.35) 0.05; 0.02 (<0.01-0.94)
Familial history of thyroid pathology (n, %) 155 (39.2%) 96 (17.3%)  <0.0001 No 161 (40.8%) 197 (35.5%) 0.03 External irradiation 0.43; 0.43 (<0.01-5.81) 0.39; 0.44 (<0.01-3.5)
Personal history of radiation therapy (n, %) 34 (8.6%) 5(09%)  <0.0001 Ineuffic: Yg.s e (Y 234(59.2%) 358 (64.5%) Dose received before the age of 15
Archipel f birth (n.%) nsufficient dietary intake (n, %) Whole sample 2.93; 1.30 (<0.01-36.15) 2.71; 1.50 (<0.01-31.19)
R agTO 1? | & Moc ; 223 (56.5%) 328 (59.1%) v ey Bl Gender
ahiti oorea 5% 1% Yes 113 (46.9%) 128 (53.1%) 0.05 , ) | )
Other Société 1slands 80 (20.2%) 102 (18.4%) 0.8 Number of pregnancies (n, %) %i?lllide ggé’ }ég Eiggi_;g?g; ;é?’ }22 Ezggi_;}?g
Australes 25(6.3%) 30 (5.4%) 0 40(11.9%) 67 (14.2%) Source RS R
Marquises 18 (4.6%) 18 (4.9%) é? 6 igj (;‘g'g;’) ffé (ggg;’) 0-002 Leafy vegetables 1.95;0.92 (<0.01-23.01) 1.84; 0.87 (<0.01-29.63)
Tuamotu-Gambier 49 (12.4% 49 (12.3%) m Univariaté ~onditional loaistic Tearession (39.9%) (30.0%) Fresh cow’s milk* 0.43; <0.01 (<0.01-17.65) 0.42; 0(<0.01-8.92)
* Univariate conditional logistic regression o Matching criteria Inhalation 0.16; 0.06 (<0.01-4.64) 0.13; 0.07 (<0.01-0.75)
#* Matching criteria Cistern drinking water ~ 0.13; <0.01 (<0.01-6.52) 0.09; <0.01 (<0.01-5.64)
Other foodstuffs 0.02; <0.01 (<0.01-0.24) 0.02; <0.01 (<0.01-0.29)
Case-control study : association with thyroid radiation dose received before age 15 e —temal irradiation __0.25; 0.09 (<0.01-5.8) 022 0.10 (<0.01-2.25)
Risk prﬂ.jectiﬂn Risk projection
Total population, matched analysis Excluding unifocal micro carcinomas Excluding unifocal micro carcinomas,
size and their controls, matched unmatched analysis, stratified on » Lifetime attributable risk predicted in the whole
- 1750/
(395 cases and 555 controls) analysis study, sex and age native population present in FP during atmospheri
Exposure (258 cases / 359 controls) (258 cases / 555 controls) nuclear test=- -
Cases/ OR(95%C|) p-Value Cases/ OR (95%C|) p-Value Cases/ OR (95%C|) P- 0 0OTC 1.95 2 Cl: B.0- .|_:|-I|r:| e, 2.3% [gﬁnla o D'E-?-?]' r Nuclear tests: 29 (95%Cl: 8 to 97)
Controls Controls Controls valu the 1524 spontaneous DTC expected from 1971 to g 2N
€ 2000 i this population. g
Thyroid dose before age 15 : G
Unknown 513 0.4 (0.1;1.4) 3/10 3/13 ATI“DEIQ;';'E:ZEIH ET;E: L“'E“':Ei-z o e v
<1 mGy 323/451 1* 202/286 1* 202/451 1* ) |7 Aokl Jeald ) DBTUE 1.8, £ 17D (o0 Aokl s, N
[N i Lol b o= . s = 'ypd " .- < v
1- 9.9 MGy 48/74  1.3(0.6:2.7)  0.18 35/54  15(0.6:3.9) 0.11 35/74 1.5 (0.8:2.7) 0.04 ;Hiﬁ':‘ﬂ'r-} Eﬁ” foj of the 1141 "natural” LTL predicted tor = 5‘,’9_@“??95,.A__?_S__Z_‘_‘
10 — 19.9 mGy 15/13 2.0(0.5;8.1) 14/7 4.7 (0.8 ; 28) 14/13 2.5(0.9; 6.6) . 2 TE Bl T-BAT i ctmd 1o havm oo o
20 — 39 mGy 4/5 5.3 (0.3 ; 23) 4/2 16.7 (0.6;4569) 4/4 3.6 (0.7 ; 18) el L “,c'” T TERG ORI TLH TRV LiiaTea 250
Women an-:'J g [':.I el 1-7) Iin men oS
_ _ _ Jar:-a nese life table and thyroid cancer incidence rates | 1970 1990 2010 2030 2050 2070
Exponential 0.070 (-0.011; 0.15) 0.08 0.13(0.029-0.23) 0.009 0.051 (0.0025; 0.10) 0.03 2010 led to a lifetime attributable risk of 15 DTG (95%C Viazte
Quadratic 0.0092 (-0.0076 ; 0.026) 0.06 0.023 (-0,016; 0.061) 0.007 0.0057 (-0.0023;0.014) 0.03 3=34).
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