Health problems after the accident
of Fukushima Daiichi Nuclear
Power Plant
Outbreak of childhood thyroid
cancer in Fukushima

| Mon Ken



Purpose

» Study: Are 74 thyroid cancer cases in Fukushima
Prefecture the outbreak of thyroid cancer or not?

» Background:

In Fukushima, so far, the number of thyroid cancer has
admittedly risen to as many as 74 cases. Still, the
Japanese government and Fukushima Prefectural
authority adamantly deny the fact of its out-break.
Besides, they squarely refuse to admit the existence and
occurrence of any other health hazards.

What is worse, radioactive contamination is not limited within
Fukushima prefecture, and cancer is not the only radiation

induced health hazard. We should see this situation as a
symbolic phenomenon of various health hazards that are
waiting

to appear from now on.



Professor SUZUKI Shinichi said

Department of Thyroid and Endocrinology
at Fukushima Medical University

» Concerning the discovered thyroid cancer, that it is
more likely that the discovered cases of thyroid cancer
are those that used to be found in later years, but that,
due to the development of high accuracy medical
checkups by ultrasonic devices, have been found
prematurely, so to speak, and they have been formed
irrespective of exposure to radiation.

» He added that the data that have been obtained by the
thyroid medical checkups will form the frequency base
line for the thyroid cancer of Fukushima children.

On the occasion of the 56th annual conference of
Japan Thyroid Association held on November 15th, 2013,



Patients and Study Methods

» 1. Analysis of Incidence Rate Ratio

comparative subjects: Thyroid cancer incidence
rate: National Reserch Institute of Cancer

» 2. Analysis of Prevalence Odds Ratio and 95%
confident interval (Comparison of Prevalence rate
in areas and zones in Fukushima Prefecture)

» 3. Comparison of Prevalence rate in Fukushima
Prefecture and in Chernobyl Accident

e 1, 2 studies: cited studied data by Prof.
Toshihide Tsuda (Okayama University)



Examinatin of Thyroid Cancer in Fukushima
Prefecture (<18 years of age)

» 1st scleening:all persons < 18 years of age, 2011 year
e Thyroid echo examination
— Positive
— Nodule >5.0mm or Cyst>20.0mm
— 2nd scleening
» 2nd scleening: 1st scleening positive
— Thyroid echo observation.
— Risk factor(+) — Fine needle aspiration
 Fine needle aspiration positive :
— Obserbation, some case Operation
— Operated case and Cancer detected =Confirmed Case



Thyroid cancer examination : 74 cases

1%t scleening

Popuration 1% scleening ¥ 2"d scleening  Cancer case
Year <18 years of Examined (+)=2 Determined (operation
scleening No. case)

139,239 o

2012 163,264 (85.3%) (0. 70%) 826 (83.8%) 50 (22)
88,554 591 o

2013 122,373 (72.4%) (0.64%) 329 (55.7%) 10 (1)

_ 269,354 1,795 1,342
AE Vi I Vi
=& 333,403 (80.8%) (0.67%) (74.8%) )

2014/2/7published (collected to 2013/12/31)



Thyroid cancer examination in Fukushima

(As of Dec.31 2013)
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<1> Analysis of Incidence Rate Ratio
Methods: Comparative subjects

e Thyroid cancer incidence rate: National Reserch
Instltute of Cancer (1975-2008)
— Average Thyroid cancer incidence rate in Japan:
0.5/100,000 vyears of age (15-19), year (1975-2008)
— Average Thyroid cancer incidence rate in Japan:
1.1/100,000 vyears of age (15-24), year (1975-2008)

e to make agenerous estimate,
Average Thyroid cancer incidence rate in Japan:
0.2-0.3/100,000 vyears of age (0-19), year (2003-2007)

e |t doesn’t matter much which value to give when the amount of date
increases.

 Fukushima prefecture is pubulished the data by every 3
month.

— This analyses are based on the data made public on Feb.7 2014



<1> Analysis of Incidence Rate Ratio
Methods: Adjustment and Estimation

e Prevalence = Incidence rate X Average Duration of the
Disease

— In this study. Average Duration of the Disease:

— Period from the day when thyroid cancer becomes
detectable by medical checkups and FNA to the day when
the thyroid cancer becomes detectable by conventional
clinical environment without detailed medical checkups.

e Sensitivity analysis: plural prevalence periods (year).
e Estimation of 95% confident interval:
Poison distribution



The year 2011 D
The year 2012=
4 areas in Central Zone in Fukushima
Prefecture
HNONONG,
The year 2013
= South East and North Easta area
®
@ 4 cities and town other than Iwaki,
2nd scleening examined rate > 80%

Population 15t scleening 2" scleening 2" scleening Cancer cases
Examinede No. Subject No. Determined No.

(DNear NPP 47,766 41,561 14(10)
(first year)
@North: Fukushima 57,467 50,246 302 269 12

(second year)

®central: Nihonmatsu 20,889 17,776 105 91 11
(second year)

®lIwaki 62,176 46,201
(third year)

@East (other than Iwaki) 26,775 18,471 136 108 2
(third year)

San



Analysis of Incidence

Rate Ratio
(Average Duration of the
Disease : 2 years)

*IRR (Incidence Rate Ratio)
(95% confident interval)

Comparative subjects: Average Thyroid cancer incidence rate in Japan

area IRR*  (95% C.I.) * IRR*  (95%C.I.) *

(DNear NPP (first year) 33.69 (19.49-56.19) 15.31 (8.86-25.54)
@North: Fukushima (second year) 23.88 (13.31-41.49) 10.86 (6.05-18.86)
Central: Nihonmatsu (second year) 61.88 (32.38-111.46)  28.13 (14.72-50.67)

®Iwaki (third year) 17.32 (8.15-34.24) 7.87 (3.70-15.56)
@East (other than Iwaki) (third year)** 10.83 (1.92-39.49) 492 (0.87-17.95)

**2nd scleening examined rate > 80% partial reversion of data analysed by Dr.Tsuda



Analysis of Incidence Rate

Ratio

(Average Duration of the
Disease : 4 years)

*IRR (Incidence Rate Ratio)
(95% confident interval)

Comparative subjects: Average Thyroid cancer incidence rate in Japan

area IRR*  (95%C.l.)*  IRR*  (95%C.l.)*
(DNear NPP (first year) 16.84 (9.75-28.09) 7.66 (4.43-12.77)
@North: Fukushima (second year) 11.94 (6.65-20.75) 5.43 (3.02-9.43)
Central: Nihonmatsu (second year) 30.94 (16.19-55.73)  14.06 (7.36-25.33)

®iwaki (third year) 8.66 (4.07-17.12) 3.94 (1.85-7.78)
@East (other than Iwaki) (third year)** 541 (0.96-19.75) 2.46 (0.44-8.98)

**2nd scleening examined rate > 80% partial reversion of data analysed by Dr.Tsuda



Analysis of Incidence Rate

Ratio
(Average Duration of the
Disease : 6 years)

*IRR (Incidence Rate Ratio)
(95% confident interval)

Comparative subjects: Average Thyroid cancer incidence rate in Japan

area IRR*  (95% C.I.) * IRR*  (95% C.I.) *
@nNear NPP (first year) 11.23 (6.50-18.73) 5.10 (2.95-8.51)
@North: Fukushima  (second year) 7.96 (4.44-13.83) 3.62 (2.02-6.29)
Qcentral: Nihonmatsu (second year) 20.63 (10.79-37.15) 9.38 (4.91-16.89)

@lwaki (third year) 5.77 (2.72-11.41) 2.62 (1.23-5.19)
East (other than Iwaki) (third year)** 3.61 (0.64-13.16) 1.64 (0.29-5.98)

**2nd scleening examined rate > 80% partial reversion of data analysed by Dr.Tsuda



Analysis of Incidence Rate
Result

» Incidence rate is clearly high !

»In 2012, Nihonmatsu City, Motomiya city —Cetral
area in Central Zone(Nakadoori) > >

In 2011, City and Town, Villege near NPP

» Koriyama City, South area of Centrl Zone > >
In 2011, City and Town, Villege near NPP

» cntinued.,

2011 year area > Central Zone North area.
lwai City.

2013 year area other than Iwaki City
2nd scleening determined Subject > 80%



<2> Analysis of Prevalence Odds Ratio

(Comparison of Prevalence rate in areas and zones
in Fukushima Prefecture)

» Estimation of Prevalence Odds Ratio and 95%
confident interval

» Control area: “2013 year area other than Iwaki City ”
AND “2nd scleening determined Subject > 80% ”
Prevalence (Sukagawa city, Sooma city, Kagamiishi city,

Shinchi town)
» Comparative subjects:6 areas
The year 2011=Near the Power Plant
The year 2012=4 areas in Central Zone in Fukushima
Prefecture
The year 2013=Iwaki city



Analysis of Prevalence Odds Ratio

(Comparison of Prevalence rate in areas and zones
in Fukushima Prefecture)

Cancer
cases

(DNear NPP  14(10)
(first year)

@North 12
Fukushima
(second year)

@cCentral 11
Nihonmatsu
(second year)

®)south 6
Shirakawa
(second year)

®Iwaki 8
(third year)




Analysis of Prevalence
Odds Ratio (control area**)

(Prevalence Odds Ratio) *
(95% confident interval)

(DNear NPP (first year) 41,561 3.11 (0.81-20.22)
@North Fukushima 12 50,246 ., (0.58-14.53)
(second year)

®central Nihonmatsu 11 17,776

(second year) 5.72 (1.42-37.98)

®Iwaki (third year) 46,201 1.60 (0.37-11.03)
@cControl (third year) ** 2 18,471 1

**2nd scleening examined rate > 80% partial reversion of data analysed by Dr.Tsuda




Analysis of Prevalence Odds Ratio

(Comparison of Prevalence rate in areas and zones
in Fukushima Prefecture)

Result

» Prevalence Odds Ratio is obviously high.

» Clear rise in Prevalence Odds Ratio that is
supposed to run in accordance with the average
distance from NPP and exposed dose of radiation,
in the Central Zone(NakaDoori).

» In an estimation of grade of outbreak of thyroid
cancer, Screening effect can not be excluded.



<3> Comparison of Prevalence rate in Fukushima
Prefecture and in Chernobyl Accident

Prevalence rate in Chernobyl Accident
Prevalence rate in Fukushima

Echo-screening by Yamashita et.al.
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Conclusion

» Incidence Rate Ratio of thyroid cancer in Fukushima
Prefecture is obviously high comparison with average
incidence rate in Japan.

» Prevalence Odds Ratio
(Comparison of Prevalence rate in areas and zones
in Fukushima Prefecture)is clearly high.

» Prevalence rate in Fukushima Prefecture is comparable to
prevalence rate in some areas in Chernobyl after the
accident.

» Incidence Rate of thyroid cancer in Fukushima Prefecture is
definitely high, there is no reason that clear and real
outbreak of thyroid cancer will not occur.

» Above-mentioned studies offers that an explanation for the
outbreak of thyroid cancer in Fukushima Prefecture is
provided by screening effect.
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Belarus BBRRTHAL 2002 145% Gomel 25,446 A\ oA
Screening LIF (77 EABR)
Program*1
Shibata *2 RBIRTHALY  1998- 8-137% Gomel 9,472 A\ oA

2000 (BBEIR)

lto*3 0-107% 1993- 7-187% Mogilev 12,285\ oA
1994 (HBEIK)

lto*3 0-10/%% 1993- 7-18/% Bryanks 12,147 A oA
1994 (BBEIR)

lto*3 0-107% 1993- 7-187% Zhitomir  11,095A 1A
1994 (HBEIK)

a8t 70,445 A\ 1A

*1:Demidchik YE: Childhood thyroid cancer in Belarus, Russia and Ukraine after Chernobyl and at present.
Arq Bras Endocrinol Metab 2007; 51: 748-762.

MR ERRERK ., ZBANE

*2:Shibata Y et al: 15 years after Chernobyl: new evidence of thyroid cancer. Lancet 2001; 358: 1956-1966.
*3: Ito M et al: Childhood thyroid disease around Chernobyl evaluated by ultrasound examination and fine needle aspiration cytology.
Thyroid 1995; 5: 365-368.



