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Proportion of Cancer Incidence (2009)
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Source) Ministry of Health & Welfare, Korea Central Cancer Registry, 2011

Relative Frequency of Cancer Deaths (2010)
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Source) STATISTICS KOREA, 2011
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Trends of Age-standardized Incidence Rates of Major Cancers : Male
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Source) Ministry of Health & Welfare, Korea Central Cancer Registry, 2011
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Age-specific Cancer Incidence Rates : Male (2009)
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Age-specific Cancer Incidence Rates : Female (2009)
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SEER Stat Fact Sheets: Thyroid Cancer

Expand All Collapse All
Statistics at a Glance Show Less -
e o5 [ ios0 | 1955 | i9s9 | 1995 | 1997 | 2001 | 205 |
» At a Glance 5'Y§:';_::;Tme 92.4% 92.8% 92.4% 93.3% 94.2% 95.3% 96.2% 97.3%
Estimated New 157 Percent Surviving
Cases in 2013 ED’EEG .
= 5 Years
% of All New 3.6% ;5:11:
Cancer Cases - o i
-u—}“' 1Mew Cases 97 7.“
-2 /6
Estimated 22 g =
Deaths in 2013 1,850 =g
. ]Deaths
5%, 1 B
;;afé‘lrl —s 0.3% 0 — — . HLIE~HLL:
B 1992 1995 2O 2005 2010

YEAR

Number of New Cases and Deaths per 100,000: The number of new cases of thyroid cancer was 12.2 per 100,000 men
and women per year. The number of deaths was 0.5 per 100,000 men and women per year. These rates are age-adjusted

and based on 2006-2010 cases and deaths.

Lifetinne Risk: Lifetime risk is the probability of developing or dying from a disease in the course of one's lifespan. Based
on the most recent data, approximately 1.1 percent of men and women will be diagnosed with thyroid cancer at some
point during their lifetime.

Prevalence of this cancer: There are an estimated 534,973 people currently living with thyroid cancer in the United
States.

http://seer.cancer.gov/
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Figure 1. Trends in Incidence of Thyroid Cancer (1973-2002) and Papillary Tumors by Size (1988-2002) in the United States
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Figure 2. Thyroid Cancer Incidence and Mortality, 1973-2002
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Conclusions

The increasing incidence of thyroid cancer in
the United States is predominantly due to the
increased detection of small papillary cancers.
These trends, combined with the known existence
of a substantial reservoir of subclinical cancer
and stable overall mortality, suggest that
increasing incidence reflects increased detection
of subclinical disease, not an increase in the true
occurrence of thyroid cancer.

Davies L and Welch HG. JAMA 2006;295:2164-2167.
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Cancer overdiagnosis: the diagnosis of a “cancer” that would
otherwise not go on to cause symptoms or death.
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Fig.6 in Welch HG and Black WC. J Natl Cancer Inst 2010;102:605—-613.
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Bleyer A, et al. NEJM 2012;367:1998- 2005.
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Table 1. Estimated size of the disease reservoir for three cancers, the lifetime risk of death or metastatic disease, and the probability of
overdiagnosis where the entire disease reservoir detected

% With cancer Lifetime risk of death or Probability of overdiagnosis where entire
Cancer Population (disease reservoir) (a) metastatic disease* (b), %  disease reservoir detectedt (¢ =[a — bl/a), %
Prostate  Men older than 60 y 30-70 4 87-94
Thyroid Adults aged 50-70 vy 36-100 0.1 997999
Breast Women aged 40-70 vy 7-39 4 43-90

* The lifetime risk of death or metastatic disease was estimated by multiplying the lifetime risk of death reported by the Surveillance, Epidemiology, and End
Results program (10} by 1.33, which more than accounts for the small proportion of patients diagnosed with metastatic disease who die from other causes
(approximately 20%, 15%, and 10% of those with metastatic cancer of the prostate, thyroid, and breast cancer, respectivelyl.

t This estimate is a lower-bound estimate because lethal and/or metastatic cancers do not always arise from pravalent cancers {those contained in the disease
reservair) but also from incident cancers {those not contained in the disease reservoir).

Welch HG and Black WC. J Natl Cancer Inst 2010;102:605-613.
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38,000 for annual PSA testing for 6 years

and DRE for 4 years

vs. 38,000 for usual care (PSA: 40-52%,

DRE: 41-46%)
(7-10 yrs follow-up)

Relative risk of diagnosis: 1.22 (1.16-1.29)
116 vs. 95/10,000 person-years

Relative risk of death:1.13 (0.75-1.70)

2.0 vs. 1.7 /10,000 person-years
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0 5.8, 8 8 &

Andriole GL, et al. N Engl J Med 2009;360:1310-9.
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ERSPC (BR )
73,000 for PSA every 4 years

vs. 89,000 for no screening
(8.8 yrs follow-up)

Relative risk of diagnosis: 1.71
Relative risk of death: 0.80 (0.65-0.98)

3.3 vs. 4.1/10,000 persons-years
*Positive PSA tests in screened group:
20,437 (16.2%) — 17,543 biopsies
— 5,990 (8.2%) Ca (vs. 4,307 (4.8%) in control)

e 0.0204
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I

§ 00154

_E Control group
= 0.010=

S —
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4 0.005- /

-E Screening group
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Years since Randomization

Schrdder, FH, et al.N Engl J Med 2009;360:1320-8.
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1,000 men aged 55 to 69 screened every 1 to 4 years for 10 years with a PSA test

-------------------------
.........................
lllllllllllllllllllllllll
lllllllllllllllllllllllll
--------------------
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------------------------
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.........................

eI,

Source:
U.S. Preventive Services Task Force Recommendation Statement, Annals of Internal Medicine, 2012.

1 ,000 men screened.

Of these:
100-120

get false-positive results that
may cause anxiety and lead to
biopsy

(Possible side effects of
biopsies include serious
infections, pain, and bleeding)

110

get a prostate cancer
diagnosis, and of these men:

+ at least 50

will have treatment
complications, such as
infections, sexual
dysfunction,or bladder or
bowel control problems

<45

die from prostate cancer
(5 die among men who do
not get screened)

+ 01

death from prostate cancer
is avoided

55~69m M 541000 A

1~4FB/ICPSARFZZ 105

100~120 A D45 14
—>7I' AR

&, MR E DEEETE)

110 ADRILIRD A2

'1‘7:+<&%50A75\ AR A GHE
(R, EHERET = HEIR - BE(E

PEELE)

4 ~5 AP HILIRMNAIZEBIEET
(BREZEZITHEWERTIEZSAN)

‘0~ 1 ADREZIC KB FE T2 a5

http://www.cancer.gov/ncicancerbulletin/112712/page12
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NEUBOBLASTOMA SCREENING AT ONE YEAR OF AGE

FREMUT H. ScHILLING, M.D.,, CLAUDIA SPix, PH.D., FRank BERTHOLD, M.D., RuDoLF ERTTMANN, M.D.,

MaTtaLia Fense, M.D., Bareara Hero, M.D., GiseLa KL, PHD., JoHamnes Sanper, M.D., KERsTIN ScHwarz, M.D.,
JoERN TREUNER, M.D., ULricH ZoRN, PH.D., anD Joerc Micxaeus, M.D.

Copyrighe @ 2002 by cthe Mazsachusens Medical Socieny

VOLUME 348 ArriL 4, 2002
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SCREENING OF INFANTS AND MORTALITY DUE TO NEUROBLASTOMA

WiLuam G. Wooos, M.D., Ru-MiE Gaa, M.D., JonamHan J. Swuster, PH.D., Lesue L. Rosson, PA.D.,

Marg BerwsTeiN, M.D., Sesils Wemzman, M.D., Greta Bumin, PA.D., Isas Levy, M.D., Joses Brossaro, M.D.,

Geoerrey Dovcuerty, M.D., Menper Tucuman, M.D., ano Beamaro Lemieux, M.D.

ABSTRACT
Background Meuroblastoma, the

extracranial solid tumor that ocow > oo .
hood, can be identified in the prec jjd_g wﬁﬁjb -

the detection of catecholamines int
ar, it iz unknown whether routine s
roblastoma reduces mortality dus t

Merbods Through their parants, w
ing for neuroblastoma at three week
of age to all 476,654 children born i
Ouebec, Canada, during a five-yes
1889, through April 30, 1994). The |
was 92 percent. The rate of death ¢
toma was determined and compan
in several unscreenad control popuruens worm uw-
ing the same pericd.

Resslts  Among children younger than eight years
of aga in the Quebec cohort, there were 22 deaths due
to neuroblastoma; the cumulative (+5E) mortality
rate due to neuroblastoma was 4. 78+ 1.14 per 100,000
children over a pericd of nine years. The standard-
ized incidence ratios for death due to neurcblastoma
for the Quebec cohort were 1.11 (85 percant confidence
interval, 0,64 to 1.92) as compared with a control group
in Ontario, Canada; 0.90 (95 percent confidence inter
val, 0.48 to 1.70) as compared with a control group in
Minnesota; 1.40 {85 percent confidence interval, 0.81
to 2.41) as compared with a control group in Florida;
and 0.96 (35 percent confidence interval, 0.56 to 1.66}
&5 compared with a contral group in the Greater Del-
awara Valley. The standardized mortality ratic for the
Ouebec cohort as compared with the rest of Canada
was 1.38 {85 parcent confidence interval, 0.85 to 2.30);
the odds ratio for the comparison with a cohort born
in OQuabec before the screening program began was
0.98 (85 percent confidence interval, 0.54 to 1.77).

Conclusions  Screening infants for neurcblastoma
does not appear to reduce mortality due to this dis-
easa. (N Engl J Med 2002;346:1041-6.)

Copyright @ 2002 Massachusetts Medical Society.

Woods WG, et al. NEJM 2002;346:1041-6.

MERDRY)—=2T
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Backgrownd MNeuroblastoma is the second most
common type of childhood tumar. I is not known
whether screening for neuroblastoma at one year of
age reduces the incidence of metastatic disease or
martality due to neuroblastoma.

Merbods We offered urine screening for neuroblas-
toma at approximately one year of age to 2,581,188
children in & of 16 German states from 1995 to 2000.
A total of 2,117,600 eligible children in the remaining
states served as controls. We compared the twao
groups in terms of the incidence of disseminated dis-
ease and mortality from neuroblastoma.

Results A total of 1,475,773 children (61.2 percent
of those who were born between July 1, 1994, and Oe-
tober 31, 19939} underwent screening. In this group,
neuroblastoma was detected by screening in 149 chil-
dren, of whom 3 have died. Fifty-five children who
had negative screening tests were subsequenthy giv-
en a diagnosiz of neuroblastoma; 14 of these chil-
dren have died. The screened group and children in
the control area had a similar incidence of stage 4
neuroblastoma (3.7 cases per 100,000 screened chil-
dren [958 percent confidence interval, 2.7 to 4.7] and
- TTToTT ‘rols [95 percent confidence inter-
= 1 a similar rate of death among

slastoma (1.3 deaths per 100,000

AOY—=2 5 (1) I2RY % i s e,
BRIDETELT=0T DY, FE 11 ldren in the oo orcs
CEBDMRITEM DTz, 77t per 100000 chicren (92
IR MBANE D R — Tiienwho nod newmoblestone

> DEMEILEER,

by screening but who would not
liagnosis and treatment.

wrrersens  oee present findings do not support
the usefulness of general screening for neuroblastoma
at one year of age. (N Engl J Med 2002;346:1047-53.)
Copyright © 2002 Massachusetts Medical Socisty.

Schilling FH, et al. NEJM 2002;346:1047-53.
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A Halt to Neuroblastoma Screening in Japan

1o THE Epimor: Neuroblastoma is the most com-
mon form of malignant solid tumor during child-
hood. Japan is the only country in which mass
screening forneuroblastoma has been adopted as
a national policy, and the program has been con-
ducted since 1984. In 2001, urine samples from
1,170,662 infants six months of age (90.4 percent
ofeligible infants of that age in Japan) weretested
for homovanillic acid and vanilmandelic acid (me-
tabolites of catecholamines produced by neuro-
blastwma) by high-performance liquid chroma-
tography, and 180 cases of neuroblastoma were
detected.

The April 4, 2002, issue of the Journal included
reports of screening studies in Germany! and Can-
ada.? The German study used high-performance
liguid chromatography to screen infants one year
of age, and the Canadian study used thin-layer
chromatography, a less sensitive method, to screen
infants three weeks and six months of age. Neither
trial found that the screenings were associated
with a reduction in the rate of death due to neuro-
blastoma, ** and both resulted in substantial over-
diapgnosis of cases of neuroblastoma that would
not otherwise have become clinically evident.!3 The
findings of the wo trials disagreed with those of de-
seriptive and observational studies in Japan tharhad
suggested a reduction in the rate of death due to
neuroblastoma in association with the screening

1. Schilling FH, $pix C, Bernlold F, et al Meuroblsioma semen-
ig avome wearofage, N Engl ] Med 20402 346: 14 7-53.

2 Woods WG, GaoRN, Shuster I, etal Screening for Infuts and
mnrtality due tonewoblsioma, W Engl] Med 260, 346:1041-6.

3. Woods WG, Tuchman M, Robimson LL, et al A population-
based snndy of the wsefil ness of seroeni ng for peumblisoma. lan-
cet 1990348 16H3-7.

of six-month-old infants by high-peformance lig-
uid chromatography4
Because of these discrepancies, on May 28, 2003,
the Japanese Ministry of Health, Labor, and Wel-
fare organized a special committee to reconsider
the rationale for the current policy, with one of us
serving as the chairman and the other as a mem-
berofthe commitee. After four meetings, the com-
mittee published a report on August 14, 2003.5
Concluding that there was sufficient evidence that
the current method of screening led to overdiag-
nosis of neuroblastoma and that there was insuf-

ficient evidence that the program reduced the rate

of death from the disease, the committee recom-

ted acainst uation of —
the report. Consequently, the Ministry of Health,

Labaor, and Welfare decided to halt the program by
the end of fiscal year 2003 (March 2004). The Jap-
anese experence with neuroblastoma screening
underscores the importance of rigorous evalua-
tion of potential benefit and harm before a screen-
ing program is adopted as public policy.

Yoshitaka Teuhona, MDD

Tohoku University Graduate School of Medicine
Miyzgi 980-8575, Japan
ytsubono @metamedica.com

Shigeru Hisamichi, M.D.

Miyagi Cancer Center

Miyzgi 981-1293, Japan

4. Nishi M, Miyake H, Takeds T, Hanai |, Kiluehi ¥, Bilkasugi N.
Mass screening for neuroblastoma and morality in binh cobons.,
Int ] Cancer 1997 :71:552-5.

5. Report of e special commites o mass sereen ng fr mewn-
blastoma. (In b panese ) [Accessed Aprl 16, D, at hirp [
mhlwe o jpishingl 2O00A0E R0 14-2 Jaeml )

Cormespandence Coppright 2 2004 Momachuzetts Mediea Socisty.

AO)—=2J %, #iE s HafE
DBEEZMZEL-0T LT 774
SELDN DY EXICIYZEDET
BMNFDLT DEVIGRIE R+ 5
THH. F2T. RIARIE, RV —
=T DREEEELT-,

Tsubono Y and Hisamichi S. NEJM 2004;350:2010-11.
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INBAM—ETH2HETFEREZREHCEREL. TE3RHREVRETENLREETZELACLZBNELT. £EB6~7 7 HADETOAR
EHRIC, RICEBDVAALOU -0 T55F (FETFHRERESE) ABISOFEMEERENTEEECESTES.
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CDOVWTES T 2auER BRI Corh. EEHBEERANE - REERENBE T EitaBiESN. HEFHREY AT )——
IR BEOSBOEDAICDLWTEFZEIT> .

2 EFHREREEEOAMNEDOFMIZOLT
—fRICRRRD) ==V DFHAEIZE LTI, (NNRTEBDIELHSH. (2)TRX
D)= T IZKBTFFBENEND NMREEETHS,

(B)BZNEDEEMIZDOLNTDEED

(ECROBOHRDBEIZONT)
cBITOEREy ARICERET oMESFHRERESRICLIIETRBDIROFE
(X, IR, BHETELY,

(FFIFEIZDULT)

RITOARFHERERESRICI >TERSNAFORICIE, HIEE ., BB EHE

ZBELGWVRIDNEFENTVEEEZON TS, F-, BEZDLDICLLHEHEHDM,
BRICIHOTEHEZELLAGENBHALGE . BETONTVSAERE ARFICERT S
HIEFHRERESERICIOTIAARZEZZITHGEENHAH_EIFEETEEL,
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http://www.mhlw.go.jp/shingi/2003/08/s0814-2.html
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