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“REMDEBTOI-OMEBFEFZGHREH

Epidemiology, 27(3): 316-322, 2016.

N

[https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4820668/]

Background: Afier the Great East Japan Earthguake and Tsunami
in March 2011, radicactive elements were released from the Fuku-
shima Daiichi Muclear Power Plant. Based on prior knowledge, con-
cern emerged about whether an increased incidence of thymoid cancer
ameng exposed residents would occur as a result.

Methods: After the release, Fukushima Prefecture performed ultra-
sound thyroid screeming on all residents ages <18 years. The first
round of screening included 298 577 examinees, and a second round

Thyroid Cancer Detection by Ultrasound Among
Residents Ages 18 Years and Younger in Fukushima,

Japan: 2011 to 2014

Toshihide Tsuda,® Akiko Tokinobu,® Eiji Yamamoto,® and Etsuji Suzuki®

TABLE 2. Prevalence, Prevalence Odds Ratios (POR), and Incidence Rate Ratios {IRR} in Each District up to December 31, 2014

Frevalence of Thyroid Cancer

Imternal Comparison  External Comparison

|:E|'_l':'ll'.| Zil'.l.:ﬂl.]!'l'i] 14, We analvzed the ]!‘TI'.'fEEIIIJII'.' resulis from the first Areas and Districts (1) o (9) Cases per 10° (95% CI) POR (95% CI) IRR" {%5% CT)
and second round up to December 31, 2014, in comparison with the g0 e (1) 2011 fiscal yeur 159 (201, 592) L5 (063, 4.0) 30{17.49)
Japanese annual incidence and the incidence within a reference area  yigde area (2012 fical year 407 (304, 577 1708141 1325, 43}
m Fukushima Prefecture. Narth micdle district (2) 77123, 414) 10{0.40,2.T) 20(10,35)
Results: The highest incidence rate ratio, using a latency peniod of Central middle district (3) 605 (302, 1,082) 16(0.99.7.0) 50 (25, 90)
4 years, was observed in the central middle district of the prefec- Koriyama City district {4) 462 (199, 683) 10 (087,49 39 (25, 57)
ture compared with the Japanese annual incidence (incidence rate South middle district {3} 456 (210, 95T) 1107, 60) 4017, 50)
mtio = 50: 95% confidence interval [,:"|] 5. Mol The ]!'TI'."I-'EILEI'I-IZE Least contaminated area (2013 fiscal vear) 132 (136, 454) 28 (20, 38)
of thyroid cancer was 6035 per million examinees (95% CI = 302, L::kur"’”i?m':‘r" I ::L 'ﬁ:"::"“ :'q':'“ 8 :;'521'} :'
: . : astern least confamimated distrct [ 7) (95, 4B6) (reference | {7.5,41)
o r Ed ji - 1
L_DE_" .a!m:] _“1': prey alence ratio 'I_l "'FE'T:':I with the "':E':E"‘:"' Western least contaminated district () 305 {146, 561) 13 (049, 3.6) 25(12,47)
district in Fukushima Prefiecture was 2.6 (95% C1 = 099, 7.00. In Martheastern least contaminated district (9) 0 {0, 595 000 {00, 2.6) 0.00 (0.0, 501

the second screening round, even under the assumption that the rest
of examinees were disease free, an incidence rate ratio of 12 has
already bean observed (95% CI =35.1, 23}
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"Thee |RRs were basad om disgnosis by cytology. When hased on bistologically confirmed cases that wen operaied on, the [RRs fior exterml comparisons using a latent dumtion of

4 yers were 28 (05% (1= 15, 47) in the nearest area | encluding one be
fior which the secondary examination of cytology positive cases 15 incom

n'F,n case), 30 (05% C1 = 22, 30 im the middle area, and 16 {5% CI = 10, 24) im the laast contaminated area
plete.
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. BHTh, FEE 12.5 % TIBA LS
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(&, power.prop.test(p1=0.15, p2=0.3, sig.level=0.05, power=0.8,
alternative="one.sided") T OK,
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= (0.495, 1.223)
(R O fmsb Z{# Z I riskratio(32, 41, 1000, 1000) TH3)

155 IWVTHMYRVAVEREEZEZHEGEREIE1Z5ILTH
XH)AEMEREZZ DD, COBEIFERLOARHMY
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* AREISEDERSLABBEDZSIZREFFIE
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& 5 Em
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A== D RAI (1)
(Wilson JMG and Jungner G, 1968

https://www.who.int/bulletin/volumes/86/4/07-050112bp.pdf )

1. BHIET HEENEELEERIRE TH A (The condition sought
should be an important health problem. )

L TEEGREBBEINEKRT AN, TOEREDHEENSNIED
(eg. BMARES), RBGRUNBELGIE(eg. TERKBESR
@E)f&aé

2. BHAICR RZ1TG-1-15 612, @A EEMNHS ( There should be
an accepted treatment for patients with recognized disease. )

1 REENGNWETEDIN) VTR ITGEHIENH D=0, XY
J—=2 T [ZL%LY,
3. BB DHETEZWDFER, MEkhHH 5 (Facilities for diagnosis and
treatment should be available. )

4. BHIET HEBIZBEREH SV IIEIEIREIMNEH S ( There should be
a recognizable latent or early symptomatic stage. )
5. B ET AEBICH T YNGRV —=—U T KRB EDHS (There

should be a suitable test or examination. )
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o

AON)—=EmD[REE] (2)
(Wilson JMG and Jungner G, 1968)

REBEAENEFAIIR L TERARIEET

, 2T ANKXT LN The test

should be acceptable to the population. )

7. BRET BEBD BARELRHH>TLVS (The natural history of the
condition, including development from latent to declared disease,
should be adequately understood. )

8. BEHLLTHONARZANIZDODVWTOBRMEENFET S (There
should be an agreed policy on whom to treat as patients. )

— U BEEHFRELTOER—EEMNHILT S (The cost of
case-finding (including diagnosis and treatment of patients
diagnosed) should be economically balanced in relation to possible
expenditure on medical care as a whole. )

9. XY1)

10.52 &7

& (i‘ﬂ_"fn LTiITHh N5 EHA

REICTHNET, [28%—Ef:

[T IR ET HETETIELMFZELY ( Case-finding should be a
continuing process and not a "once and for all” project. )
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AOV)—=2 T EmDREH] (3)
o« WBRIZEITHFHLLVEZE (Andermann 5, 2008 &
https://www.who.int/bulletin/volumes/86/4/07-050112.pdf )

¢ BIMRY)—=2Y
o BRIFHROEEM (EH, 2006 F) AT MH-FRME, BAAFEM,

RRAXFE(eg. [EVWVEFTZFHOFELHA D, RITBRGFH

ZLLY, TH, LOFDEEEZS EL’CL\éotofJ—m\LfC HARE2

el A i EE,U,.H’&EZ.‘CLE')OMT—J:')?EH( &z ﬁ)ék(icﬁ
ATEZ(TTHALRIELD, EEVERZZEZTLVSBEY \h\L\‘VbT_o T3,

1OV EYRICES @?h\iihtb B CTWTABEEA5HV])

s FHEOMEMNME BEBRICOEAYDT U, BRIZELETER
A DB iIm75 15 S DEZE ( DALYs O fERE R EHT)

o AIDA—LKRFIARIZBIFTATSATYSTEDEE M

<Pupuldtiunhased screening

Mass Opportunistic Cascade
screening screening screening
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AOV)—=27 FED M (1)
ANEHDHDIERE (BRE, 15E2E) LEEE (BEM), dLEMHE, B{FE
TRIETHIZENRDOND
ANEDBRTIE, —HRIC, BFBHEEGOIANTHEERET H-H DRI
ELTITOD T, BRENFLIESIHLWY
Azl 51CIE, fEEZM (BRIREZETHHULMIBRICHEILL TLY
% Gold Standard D&REEIZLD) I J:ofiﬂ'ird)’ﬁﬂi)\bb\ofl,\
HRREICONT, BEREAEICLLIGE - EEOHIENLE
s EEZHIESIREAEZBAODRECHEEILX? EHGE
% JE (sensitivity)=positive in disease
4% 2 E (specificity)=negative in health

ERZSHELY,

LR (4
5 a b
fEE d

L& = a/(a+c)

1% E = d/(b+d)

[ZIE L L= (al(a+c))/(b/(b+d))= RE / (1-4FEE)
FZTELE L= (d/(b+d))/(c/(a+c))= FFEE / (1- BJE)
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A9V —=24 DELE (2)

i) P F'ld: EDRY)—ZV ) HEDRE, HEEDIED, XRELD
EMHTEARIAGITKTT S

e 2 EE
ZE  a b
ZHE C d

1514 I It B H EE (positive predictive value) = a/(a+b)
?“l’_-“t._)iﬁl'}lﬂ’]'::'}'" (negative predictive value)=d/(c+d)

* FHRIEER Tl (ate)<<(b+d) LD TRELEFEEEMNELIZETHIS
MRS BREMESGELIENDH S

EEMIX, REBRTIEEM (test-retest reliability) , MEE%EZE
(inter-institute difference) A /NS &, BIEEFRIZ (inter-rater
difference) AV/NELNZ i E

« test-retest reliability [&, BILXRBICRILEERZLZEEITHERN
—HITHTL, KFRB=RED—HBRLBAD—HEDEZ, 1&
BARD—HMEDOETE>E, TE—HDEE1, BARD—HLE
RILEEO, TNLUUTTE

\l
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2H)—=24 OEFHT (3) ~ ROC

e ROC I%, Receiver Operating Characteristic DE&EE, &1&E, ROC gh

RELDITEHOLNDS

- BARBETEIZEBENERIEMBEVIREN DVNTLLHRE
& ZEFEVFFIEHBREVIIRENDOVTNDHRENIEILLT
N5AY, ROC AMEIDEETHAHMZHTRLTI ROC -k 11=17%+H

HLTLARLIE A TET =,

 BREF=(R)EF ERNASFESN-OICIFIE, BEFIA
B ERICITCIERASBKRMETFEIFTHGENZZ2HE ]

c BRK-AE R I UTIVEENRELESR 2006 |FAIE, AANE
F2ERMEFEFH FIRIBRARFEHR, ILYFr—
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ROC Bi#R% Excel Tha <4l

55018 i LEE RIS IR (2222 D 0D) =1-COUNTIF($B$6:$5B$12,"<10")/7
HRE B DN S ARiE rjszg/

1 20 5D 10 1 1
5 22 5D 11 1 1
6 28 5D 12 0.85714 1 RoCEAR
2 13 12RE 13 0.85714 1 T R
3 10 fi2FE 14 0.71429 1| os:
4 21 {25 15 0.71429 1 ..
7 11 {25k 16 0.71429 1| &
8 25 #FE 17 0.57143 1 ™
9 16 fi2EE 18 0.57143 1| oz
10 19 fi#fR 19 0.57143 1 S
20 0.28571 1 DY amemonrm
=COUNTIF($B$3:$B$5,">=18") 21 028571 0.667
H{EI18D LE 22 0.14286 0.667
> f#5R 23 0.14286 0.333
f5 14 3 4 24 0.14286 0.333
P& 0 3 25 0.14286 0.333
RRE 1 26 0 0.333
HRE 0.429 27 0 0.333
BlsEER  0.571 28 0 0.333
29 0 0
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R TROCZZE1T9HAE

c T—ADEZA(EDT—3%EEIELT)
« x <- c(20,22,28,13,19,21,11,25,16,19)

y <- ¢(1,1,1,0,0,0,0,0,0,0)
° Epl /{“Jb‘—:}é{ﬁa%ﬁ o X =20.000

e requlire (Ep1i) e 600%

ROC (x,y,plot="ROC") 2 +{1o00%
.+ fmsb /Sy —SEHESHE @
e require (fmsb) g
res <- roc(x,y) g L
plot (res)
c ] Variable est. (s.e.)

(Intercept) -7.820 (5.203)
test 0.338 (0.241)

Model: y ~x

0.0

] Area under the curve: 0.857

0.0 0.2 04 0.6 0.8 1.0
1-Specificity

1-specificity
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