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New global indicator for workers’ health: mortality rate from diseases

attributable to selected occupational risk factors
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Abstract Through sustainable development goals 3 and 8 and other policies, countries have committed to protect and promote workers'
health by reducing the work-related burden of disease. To monitor progress on these commitrments, indicators that capture the work-related
burden of disease should be available for monitoring workers’health and sustainable development. The World Health Organization and the
International Labour Organization estimate that only 363 283 (19%) of 1879890 work-related deaths globally in 2016 were due to injuries,
whereas 1516607 (81%) deaths were due to diseases. Most manitoring systems focusing on workers'health or sustainable development,
such as the global indicator framework for the sustainable developrment goals, include an indicator on the burden of occupational injuries.
Few such systems, however, have an indicator on the burden of work-related diseases. To address this gap, we present a new global indicator:
mortality rate from diseases attributable to selected occupational risk factors, by disease, risk factor, sex and age group. We outline the
policy rationale of the indicator, describe its data sources and methods of calculation, and report and analyse the official indicator for 183
countries. We also provide examples of the use of the indicator in national workers'health monitoring systems and highlight the indicator's
strengths and limitations. We conclude that integrating the new indicator into monitoring systems will provide more comprehensive and
accurate surveillance of workers’health, and allow harmonization across global, regional and national monitoring systems. Inequalities in
workers' health can be analysed and the evidence base can be improved towards more effective policy and systerns on workers' health,
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New global indicator for workers’ health
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Fig. 2. Mortality rate per 100 000 working-age population (= 15 years) from diseases attributable to selected occupational risk factors in 183 countries, 2016
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Summary

Background
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High-quality estimates of the epidemiology of the autism spectrum and the health needs of autistic people are
necessary for service planners and resource allocators. Here we present the global prevalence and health burden of
autism spectrum disorder from the Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) 2021 following

improvements to the epidemiological data and burden estimation methods.

Methods

For GBD 2021, a systematic literature review involving searches in PubMed, Embase, PsycINFO, the Global Health Data
Exchange, and consultation with experts identified data on the epidemiology of autism spectrum disorder. Eligible data
were used to estimate prevalence via a Bayesian meta-regression tool (DisMod-MR 2.1). Modelled prevalence and
disability weights were used to estimate health burden in years lived with disability (YLDs) as the measure of non-fatal
health burden and disability-adjusted life-years (DALYs) as the measure of overall health burden. Data by ethnicity were
not available. People with lived experience of autism were involved in the design, preparation, interpretation, and

writing of this Article.
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exposition of comparable cancer incidence data from all parts of the globe.
CI5 is published approximately every five years by the International Agency for
Research on Cancer (IARC) and the International Association of Cancer
Registries (IACR). It compiles high-quality statistics on cancer incidence from
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B.1 AT 430 (42 HOA) 5784417 | 7406842 | 9888413 | 1709% | 243172| 359530| 464,169 1909%
SHECHICH T MG 125% | 14.2% 146% | 1161% | 299% | 336%| 323%| 1080%
WEMEIADHE [ 196651| 251 973 | 328458 | 167.0% TT75| 15878 | 24410| 3139%
BREMIAZ>OEE 34% 34% 33%| 977% 3.2% 44% 53%| 1645%
B32.1 EEB (£RIH) 9973 10,123 10223 | 1025% 564 503 267 47.3%
A~ ORERR 9971 10118 10221 1025% 564 503 267 47.3%
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B.3.2.2 £i# M (4z0A) 1.441 2433 3322| 2305% &4 196 436 | 5204%
T A b B B i 1.440 2432 3320 2305% 84 196 136 | 5204%
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B ORESLOT Ty [ 170%]  164%|  157%|  924% 11.3% |  109% | 103%| 91.5%
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B EVEN FIRWE - A ea—L 1.831 2,336 2194 1198% 112 236 152 1354%
B DT LY P 999% |  999%| 999%| 1000%| 1000%| 100.0%| 1000%| 100.0%

BEFETER AR - A ka—4 431218 | 494,126 | 590226 | 1369% 2302 2665 3566 154.9%
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Odds ratio

(]

[a—

All sites

Colon
Lung Stomach and rectum Liver Pancreas Bile duct Bladder

SEEBADRERFEOFEEENZ W &
WA A BEDRAL BEDA Y X 730

EAN|

0 1 2= 0 1 2= 0 1 2= 0 1 2= 0 1 2= 0 1 2= 0 1 2=

(ref) (ref) (ref) (ref) (ref) (ref) (ref)

No. of types of hazardous operation work experience

Fukai et al. Cancer Sci 2020.




Table 3. Odds ra

RF IRt

of hazardous operation work experience by type for cancer incidence.

A

SEDNADY XU

All sites Lung Stomach Colon and rectum  Liver Pancreas Bile duct Bladder
Organic
o 1.13(1.05,1.21) | 1.09(0.89,1.33)  1.10(0.93,1.30)  1.00(0.84, 1.19)]  1.32(0.99,1.75)] 1.48(1.01,2.17)| 0.72(0.36, 1.44) | 1.35(1.02, 1.78)
Lead 1.05 (0.90, 1.23) 1.20 (0.75, 1.91) 1.31(0.90, 1.91) 0.83 (0.53, 1.29) 0.81(0.38, 1.71)  0.49(0.17, 1.43) No cases 1.94 (1.10, 3.40)
Tetra-alkyl
o 1.02(0.65,1.59)  0.51(0.10,2.63)  1.48(0.54,4.05)  1.04(0.30,3.63)  098(0.11,8.35)  2.57(0.14,48.02) No cases 0.79 (0.06, 10.87)
Specified
chemical 1.09 (0.99, 1.19) 1.27(0.99, 1.63) 0.93 (0.73, L.17) 1.02 (0.80, 1.29) 0.77(0.49, 1.21) 1.03 (0.59, 1.81) 1.69 (0.75, 3.77) 1.20(0.84, 1.73)
substances
Radiation  1.10(0.97,1.25)  0.88(0.62,126)  1.03(0.76, 1.38)  0.93(0.67,1.29)  0.50(0.25,1.02)  1.56 (0.79,3.07)  1.58(0.52,4.77)  0.91(0.49, 1.72)
Dust 1.08 (1.01, 1.14) ][ 1.34 (1.15, 1.56) 1.02 (0.88, 1.18) 0.95(0.81, 1.12) 0.96 (0.74, 1.25) 1.15(0.82, 1.62) 0.94(0.54,1.63)  0.99(0.77,1.27)
Asbestos | 1.17(1.09,1.26) | 1.11(0.87,1.42)  0.97(0.79,1.20) | 1.28(1.08, 1.51) | 0.71(0.46,1.10) 097 (0.65, 1.44)  0.84(0.44,1.57) | 1.62(1.11,2.37)

Conditional logistic regression with multiple imputation, matched for sex, age, admission date, and admitting hospital, and additionally adjusted for
smoking, alcohol consumption, diagnosis of diabetes, and all other types of hazardous operation work experience (yes or no).
Reference was no experience of any type of hazardous operation work.

Fukai, Tatemichi

2020. cancer science
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xR (95%(EREXME]) BRI (95%(EEXAME)
£hA 1.19 (1.07-1.31)
= 1.19 (1.08-1.31) 1.06 (0.91-1.22)
N 1.3 (1.2-1.4) 1.40 (1.19-1.64)
T Mk 2.5(1.8-2.9) 1.97 (1.65-2.36)
FiE ik 1.82 (1.66-1.89) 1.85 (1.46-2.34)
= 1.20 (1.12-1.28) 1.03 (0.69-1.56)
FE=AER 2.10 (1.75-2.53) 84 (0.90-3.76)
BISIRg 0.84 (0.76-0.93) U 96 (0.64-1.43)
B Bt 1.24 (1.08-1.42) 1.28 (0.89-1.86)

Kasuga Y. et al. Cancer Sci 2013;104:965-76, Sasazuki 5. et al. Cancer Sci 2013;104:1499-507
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Chronic inflammation

Helicobacter pylori infection triggers aberrant expression
of activation-induced cytidine deaminase in

'I%'E%E [z J: 6 %ﬁ@k{lﬁm gastric epithelium

BHA
FFh A
R
A NN

Yuko Matsumoto, Hiroyuki Marusawa!, Kazue Kinoshita?, Yoko Ende!, Tadayuki Kou!, Toshiyuki Merisawal,
Takeshi Azuma’®, TI-Mi Okazaki®, Tasuku Honjo* & Tsutomu Chiba'

.natur

Infection with Helicobacter pyiori (H. pylor is a risk factor for the development of gastric cancer. Here we show that infection of
gastric epithelial cells with ‘cag’ pathogenicity island (cagPAl)-positive H. pyiori induced aberrant expression of activation-induced
cytidine deaminase (AID), a member of the cytidine-deaminase family that acts as a DNA- and RNA-editing enzyme, via the kB

kinase-dependent nuclear factor-«B activation pathway. H. pylori-mediated upregulation of AID resulted in the accumulation of

nucleotide alterations in the TP53 tumor suppressor gene in gastric cells in vitro. Our findings provide evidence that abermant
-_— AID expression caused by H. pylori infection might be a ism of mutation ion in the gastric during

H. pylori iated gastric carci i

Nature Med. 2007

hing Group

Table 2 AlD-induced mutagenesis in cancer-related genes

TP53
Uniranscribad Transcribed
ContraP 010% (035 a0 (r25)
AlD? 2.50/10* (8/38) 23501
CTR-siRNA® 4.39/10° (42/91)
AlD-siRNA® 2.08/10% (14/57)

“Mutation frequencies for TP53 funramscribed and Farscribed regions), CTNME 1 {Farsaribed region) and MYC fimn scribed
megian canml AGS cslk {top row) and AGS o=l with 21 d of AlD adivation (bottomn row). In parentheses, numnber of mutaisd
clones per numbesr of fotsl clones e ‘Mutstion frequencies for TFS3 amplified fom AGE cells 20 d afier W, pyion
nfection, feded with contmol ICTR. p mow ) or AID SiRNA {boftom row) every 3=5 d. In parertheses, number of mutsted
clanes. per number of total clones examined.

Activated induced cytidine Deaminase
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Histone modific ation

A comberaton of ddfemnt
molecules can attach tothe tadks
of proteins calied histones. These
alter the actvity of the DNA
wapped amundthem




AFMEEER P REOELICE I REFRNNE

Transcription

factor Spreading of methylation
/ \ BERTEGFDOAFIVE

O

| ERMNOBRT7EFIVIE
AT F D EETE

BEEGEFOITOE—F—EBEIIAFILVIEENTELST . BEERFAT7IEALPTWNESIZ/OTFUIXRAWN=EEIZHE>TN
B(EER) , AFILIEDREEZDHE, MeCP2IEE D AFILCpGHEE A /NIMDNAIZFEEL (FEREAD . EXFRT7EFILIEEBE RS

DON—bT %, EDFERIORFUIFEACLREICGY . SR FOREBIIFE NG (TR .




MO dAD

273
A

< o5 S ok S

WE

4 -7/ EE7z=)L

MEH I MLEY

T ANZR bk

S % 2

RNyoov

XYY LELMMEEY

EX (/BAXFI) T—TFTI
AR ITLESLMLEY
JOAXFIL XFILI—TI
8LV |)1EY
J—JILX—ILE Yy F
Sl= st =l

IFLYFFIR

A TALFALBREA SN TVARVLTTSH
BHD)

VAZ—RKRHR FETAEZ—F)
2-F 7FILT I v

— v iteE

T —ILF AL
AEERE VD, JVRZRTAYV)
REIE

W% ST O EMREE I R b
VAN MERiSHEE BT XL
XAF* > (2,3,7,8-TCDD)
BiheE=/L

N7 IORGCN

HY A D ERL
R

. BEJE

Fifi ~ HagHEE = Rz e
H %

v

i

A

il

A

S b

K2 ~ Hifi ~ FERk
K&, Bh

H %

K&

MEEE, fh
Rt
S b
B &

fif
K&, Bb
METE. Fif
fif

EH OIS
iy

S

FHESR - FH
I L8NG
Ho72, ®E. BE

BTEAME. 7 4 L& —H. e

BEL BAEL
Zexl - ERlahE
MEFHEE - ©F

{2 TIZHEEY - BIEY
Zrl - aREhE

{2 TIHZHEEY - 8IEY
T, Frl - Eras
BV, A

BRRL

(EFE TG RIEY) - REA
NEbi=g

ftFEZRAX
ZKl - EREE

AT, B, A
A ~ Bk
AT~ BRL ~ BRIE

gt

EFE. BB

. &R

FERXKMESL
TIRFYIES X —
ARNMEZE

SETRAIINTE C NS HI L Z T




[WEESHD ] OIFESOHE—RIGHR (BZE)

B
BEELL [F< EE )




[WEEB L] OBESORAE—RIGHR (BI=E)

K D it

10%

0.0001%

A
MATEDS LIV VSD (%EEQE) li< gg -




HKHOEAMKEE Z@EH?
ElX. EERHEL L

BYICEKXHE (MTD)Z2#&5T25&E5 0%IEBPADPRET S,

EMIXHLT, BREICPAZEZRESESIL?

ZERE? 7. EEREMHE??




IVa

BEirE

ZTEFYE - - - BCTEARZEEXFRITIBAICREL TALS
DFEY, T Aszr@t@EEE@ﬁ%uf
[GIEL D D

BInEE=Z2F4 +BARATETIEHL VL DNAEE

DNAfTI{ADER., FEBHFEE 7’3 E&8BT

- < //7JN

Z s




AIMS Test
EIREAREEFER

AFigS9% N Z %
G-
TAFME
EAFIVUERE —w EAFUUIEERE
His™ f’ His"

AUCERTHIROE T AS

EXFTr (=) £

ZEILIHIEADVEVIZEIAZ—DHENIER S




FRARIFT7RA

Salmonella typhimurium TA98, TA100, TA1535, TA1537
Escherichia coliWP2uvrA

EXSSUMENEUEED ERYYYOBEWETIZEETE KU

fe=hs ERXRFOUREETES
2FIY ‘\
- g EEAL0,

[ TRERZT

EEZANTHL ‘

EXFOUVDOLBEWEMTHIBETE S




TA100%k, TALO2BKD Y IILEX THEIZFZFNEFNRD LS ICEEIE LN TW S,

TA1004E
“get —> IS —» -
C C
IR & E FA M E
e ERJFATS His~ His™

TAJ02%%
- [CAA — = |TAA = = |CAA —
* _ T - E —ETT—
— TAR
Hist EREATS His 7 His"

N -

c Z2L—=LI 7 ML TESEHI-VILERTH
TJL—L 7 MCEoTEBNIETHIL TR TEICIZTAISKAH B, £ XF

CUIEERMEDOHILERTEICIL—LY T MNERIL, INICE->TEL
e RFPVERMEOEATAISKR TH 5,

TA9E8EE
~GCCCGGC~ gy ~GCCGGC~ o3 ~GCCCGGC-
-CGGGCC G~ 5 —nyyr -CGGCCG- __ ... ~CGGGCCG-
His" #A His~ +C fBA His"




HEROFN

TLAoFar—ay

52
BT (87°C, 204 i&&E) (87°C, 48H:M)

-EH
-HERME
=S9 mix
(TP B S EER)
F-EBRE®

\

\

PRt xRS (TA100) 2-73/T7 NS NERE
(TA100)

tENYE =((MUZAEICBT5TL—rH-Ynan=——%]
—[FEtEREOI0=——%])




SODIZZE]

IINEFA
= | P450 CO =y
AN AN IV —) L
m—> . o909 T )
AV (@) ELy T 0

TARF>REROZ—T
(I/RFE= BIlK SRR ZR)

— |
L |
OH L. O on

TSEMEAR FiEiE AR

HEnETEL




=1 KAROEGESEAER

in vitrostE&

in vivositE&

ZTREMEAER
B FERTR HiE% AL SERZER T EalsR ST T o wWwONTIR, Swv MERESHER
IEZ AEHR = FU\SiE i T ZEA T =5, NORAZNY HEREE
=33 (TIREEIREALTE R
PRI IHE A ERE AL AR EE R N7
A>T — 5
DNAfHhMAtR 2PIRA ESAULE PR SAULE
DNAi&#S &0t Rec 7wtz
DNAIBE &EnFRIE | SOSTER
DNASEET ZILH AN FILHUEEE
DNAZEUET 7)) R ) L ERukEE (OXw 7wizA) | 2DV ERES ) LERuRERE (XY FP7vizA)
PR btk g o MARE (SCE) SR kg MAZS . (SCE) HER
DNAIE(S ~1&18 AFEHADNASHY (UDS) Stk AEBDNASH: (UDS) s
Fhett s natER
BInFERER X REFE M ER
239239 T AN RS
ESTRZEARZ ol
RAREER BTt R
BAn AR EE

ZoA

S
=]




OXy T wvtAg

ooyl .
FILA)INESE B4k Bh DNADH A FE

Haka

w7 e 7 o'l
72 ’ ) 4
5 ro

IEEMEIFECEEFIZEL-T BT -DNAIZE
&L\ f=DNA RIEBETE B)

https://www.jniosh.go.jp/publication/ma
il_mag/2016/88-column-2.html




AN 7E

Fig. 1 Categories of cells scored for micronucleus (MN) test. MN preparations were stained with

acridine orange, so that yellow indicates nucleus and red indicates cytoplasm. a: a normal
cell, b: a cell with small MN (smaller than one-fourth of the main nucleus in diameter), c: a
cell with large MN (between one-fourth and half the size of the main nucleus), d: a multiple
MN cell (with both small MN and large MN), e: a polynuclear cell (with one or more
nuclei more than half the size of the main nucleus), f: a equal-sized binucleate cell, and g: a
mitotic cell.
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Environ. Mutagen Res., 26: 89-97
(2004
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IARC

The International Agency for Research on Cancer
(IARC) is part of the World Health Organization.

IARC's mission is to coordinate and conduct research
on the causes of human cancer, the mechanisms of
carcinogenesis, and to develop scientific strategies for
cancer control. The Agency is involved in both
epidemiological and laboratory research and
disseminates scientific information through publications,
meetings, courses, and fellowships.
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I ARCHES >4 (International Agency of Research on Cancer)
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IARC Monographs \lolume 124: Night Shift
Work

The International Agency for Research on Cancer (IARC) is pleased to announce that the /ARC
Monographs volume on night shift work is now available online.

This volume comprises a single monograph on night shift work. Night shift work was defined as work
during the usual sleeping hours of the general population, and included transmeridian air travel.
Disruption of normal physiological circadian rhythms is the most marked effect of night shift work. In
health-care, manufacturing, transport, retail, and services sectors, night shift work is essential for
ensuring that production and activities can continue 24 hours per day, 7 days per week. The IARC

Monographs Working Group classified night shift work as “probably carcinogenic to humans” (Group

2A), on the basis of limited evidence of cancer in humans (for cancers of the breast, Ercstate, colon,
and rectum), sufficient evidence of cancer in experimental animals, and strong mechanistic evidence

in experimental animals.
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Night Shift Work Increases the Risks of Multiple & Prevention
Primary Cancers in Women: A Systematic Review ®
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Association of sedentary behaviour with
colon and rectal cancer: a meta-analysis
of observational studies
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Study
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Case~-control

Whittemore ef al. (1990 M A)
Whittemore et al. (1990 W A)
Whittemore ef al. (1990 M C)
Whittemore et al. (1990 W C)
Vetter et al. (1992 M)
Arbman et al. (1993 both)
Dosemeci et al. (1993 M)
Tavani et al. (1999 M)

Tavani et al. (1999 W)

Levi et al. (1999 both)

Tang et al. (1999 M)

Tang et al. (1999 W)

Boyle et al. (2011 both)
Parent et al. (2011 M)
Subtotal (17 = 7.7%, P = 0.368)

Cohort

Garabrant et al. (1984 M)
Gerhardsson et al. (1986 M)

Fraser and Pearce (1993 M)

Thune and Lund (1996 M occupational)
Thune and Lund (1996 W occupational)
Thune and Lund (1996 M recreational)
Thune and Lund (1996 W recreational)
Colbert et al. (2001 M occupational)
Colbert et al. (2001 M recreational)
Weiderpass et al. (2003 W)

Johnsen ef al. (2006 M)

Johnsen et al. (2006 W)

Friedenreich et al. (2006 both)

Moradi et al. (2008 M)

Moradi et al. (2008 W)

Howard et al. (2008 M TV timing)
Howard et al. (2008 W TV timing)
Howard ef al. (2008 M total sitting timing)
Howard et al. (2008 W total sitting timing)
Campbell et al. (2013 both)

Subtotal (/2 = 50.4%, P = 0.005)
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1.73(1.22,2.47) 249
1.80 (1.15,2.83) 1.70
1.06 (0.59, 1.91) 1.08
2.14(1.05,4.35) 0.77
1.50 (0.70,2.90) 0.77
1.50 (0.90, 2.50) 1.38
1.40 (0.50, 4.10) 0.37
0.99(0.73,1.33) 3.15
1.54 (1.08,2.17) 254
1.67 (0.89,3.12) 0.96
5.26 (1.30, 20.00) 0.22
1.59 (0.46, 5.56) 0.26
1.48(0.86,2.56) 1.23
1.45(0.97,2.17) 2.04
1.46 (1.27,1.68) 18.95

1.80 (1.60, 2.20) 6.08
1.30 (1.20, 1.50) 7.48
1.18(1.02, 1.36) 6.52
1.09(0.78, 1.49) 2.83
1.22(0.66,2.27) 0.99
0.95 (0.67, 1.35) 2.53
1.61(1.03,2.50) 1.75
1.67 (0.96,2.94) 1.18
1.22(0.73,1.59) 2.15
1.32(1.10, 1.59) 541
0.90 (0.56, 1.45) 1.56
0.87 (0.52, 1.47) 1.34
1.02 (0.84, 1.23) 5.25
1.20(1.10, 1.30) 8.28
1.20(1.10, 1.40) 7.21
1.56 (1.11,2.20) 262
1.45(0.99,2.13) 221
1.22 (0.96, 1.55) 4.16
1.23(0.89, 1.70) 2.83
1.41(1.10, 1.81) 3.98

1.27 (1.18. 1.36) 81.05
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Sedentary behaviour and risk of all-cause, cardiovascular and cancer
mortality, and incident type 2 diabetes: a systematic review and dose
response meta-analysis

Richard Patterson' (- Eoin McNamara? - Marko Tainio? - Thiago Hérick de Sa* - Andrea D. Smith® -
Stephen J. Sharp? - Phil Edwards” - James Woodcock? - Seren Brage? - Katrien Wijndaele?

Ali-Cause Monaiity and Total Sedentary Behaviour

Al
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Incident Type 2 Diabetes and Total Sedentary Behaviour

E G

CVD Mortality and TV Viewing

Cancer Mortality and TV Viewing

Incident Type 2 Diabetes and TV Viewing

—— e e = RR without adjustment for PA

95% ClI without adjustment for PA

RR with for PA

95% CI with adjustment for PA
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Occupational sitting time]and subsequent risk of cancer: the Japan Public Health
Center-based Prospective (JPHC) Study

Hikaru Ihira, Norie Sawada g, Taiki Yamaji, Atsushi Goto, Taichi Shimazu, Hiroyuki Kikuchi, Shigeru Inoue,
Manami Inoue, Motoki Iwasaki, Shoichiro Tsugane ... See all authors v

First published:11 January 2020
https://doi.org/10.1111/cas.14304

Abstract

Although occupational sitting time has been associated with adverse health outcomes and
mortality, the association with cancer incidence remains unknown. This study investigated
the association between occupational sitting time and risk of total and site-specific cancer
in a Japanese population. We evaluated 33,307 participants aged 50-79 years who
responded to a questionnaire in 2000-2003 in the Japan Public Health Center-based
Prospective Study and were followed until 2013. Participants were grouped by sitting time
at work. Hazard ratio (HR) and 95% confidence interval (Cl) of cancer incidence were
calculated with adjustment for potential confounders including moderate-to-vigorous
physical activity. During 10.2 years of follow-up, 3,807 newly diagnosed cases of cancer
were identified. Occupational sitting time was marginally associated with total cancer, with
multivariable HRs for the 27 hours/day versus 1-<3 hours/day category of 1.12 (95% Cl,
0.99-1.26; p for trend = 0.071) in men, but not women. Among findings for cancers at
specific sites, long occupational sitting time was associated with increased risk of pancreas
cancer, with multivariable HRs for the 27 hours/day versus 1-<3 hours/day category of 2.25
(95% Cl, 1.17-4.34; p for trend = 0.021) in men, and lung cancer, with multivariable HRs for
the 27 hours/day versus 1-<3 hours/day category of 2.80 (95% Cl, 1.33-5.90; p for trend =
0.013) inwomen. Extended sitting time at work was associated with an increased risk of
pancreas cancer in men and lung cancer in women.
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Estimating the probability of multiple incidences of the
same cancer type in a single workplace

Sintaroo Watanabe':' Kota Fukai{ )" and Masayuki Tatemichi®

‘safety & Health Group, Japan Marine United Corporation Kure Shipyand, Kure, 737-0027 [apan
‘Department of Freventive Medicine, Tokai University School of Medicine, [sehara, 259-1193 Japan
*Corresponding author: Kota Fukai, (kotaz2s@tokal ac jp)

'Sintaroo Watanzbe and Kota Fulkai contributed equally to this sbedy

Abstract

Objectives: This study aimed to estimate the probability of observing 2 cases of the same cancer type in a workplace with 300 emplaoyeas,
to help investigation of occupational cancer.

Methods: We assumed a workplace where chemicals are handled, employing 300 males aged 15 to 64, with an age distribution
standardized to Japan's population from 2016 to 2019. Using national cancer statistics for newly diagnosed cases among males in this
age range and period, we calculated the expected number of cancer cases for the workplace over a 1- and 10-year period. We computed
standardized incidence ratios (5IRs) for 2 instances of the same cancer type within these time frames and estimated the time required
for the SIR to reach 2.0 and its lower 95% CI limit (LL) to reach 1.0

Results: The SIR for any cancer type exceeded 10 and was significantly high when 2 cases occurred within 1 year. Over 10 years, the
SIR remained significantly high in some cancer types. The observation periods required for SIR to reach 2.0 and LL to reach 1.0 for any
cancer type were at least 5.4 and at least 1.7 years, respectively.

Conclusions: Considering that over 99% of Japanese warkplaces employ fewer than 300 people, the likelihood of observing the same
cancer type within 1 year s low. This study enhances our understanding of cccupational cancer incidence and supparts the integration
of such data inte prevention strategies.
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Table 2. Age-standardized incidence ratios observing 2 cases of the same cancer type in a single workplace with 300 male employees.

Cancer type 1-year pericd 10-year pericd
Expected SIR (95% CI) Expected cases SIR (95% CI) Years needed to  Years needed
CASes observing 2 cases observing 2 cases reach S5IR=2.0 to reach LL of
SIR=1.0°
Ex: SIRzn: 2/Exn Exso SIRz1p! 2/Exs10 2/(Exsy = 2.0)
Colorectal 019 10.3 {1.7-34.0) 1.94 100.2-3.4) 5.2 17
Stomach 013 15.4 {2.6-50.8] 130 15(0.3-51) 7 28
Lung 11 17.7 {3.0-58.4] 1.13 18 [0.3-5.8) 8.8 0
Prostate 010 20.7 {3.5-68.5 Q.96 2.1(0.3-6.9) 10.4 15
Kidney/urinary tract .05 18.2 {6.4-126.3) 0.52 3.8 [0.8-12.8) 18.1 64
Oral/pharyngeal 004 44.7 {7 5-147 &) 0.45 4.5 [0.7-14.8) 223 7.5
Malignant lymphoma 004 45.1 {7.6-148.1} 0.44 4.5 [0.8-14.9) 226 7.8
Liver 004 46.9 {7 9-155.1) 0.43 4.7 [0.8-15.5) 235 7S
Esophagus 004 48.3 {8.1-159 4 0.41 4.8 [0.8-15.9) 241 B1
Pancreas 004 52.8 {8.9-174.5) 0.38 5.3058-175) 26.4 8%
Leukemia 02 851 {14.3-281.0) 0.24 8.5(14-281) 42.5 14.3
Thyroid gland 002 0.3 {15.1-298 3) 0.22 9.0 (1.5-29.8) 45.1 15.1
Eladder .02 20.1 {15.1-287.7) 0.22 9.0 [1.5-29.8) 45.1 15.1
Skin 002 103.1{17.3-340.7) 0.1% 103 (1.7-34.1) 516 173
Gallbladder/bile duct 01 164.0 {27.5-542.0] 0.12 16.4 [2.8-54.2) 82.0 27.5
Central nervous system 001 170.6 {28 6-563 8] 0.12 17.1(2.9-56.4) B5.3 28.6
Larynx 01 249.0 {41.7-822 8] Q.08 249 [4.2-82.3) 124 5 417
Multiple myeloma 001 277.5{46.5-916.8) Q.07 278 [4.7-91.7) 138 8 46.5

Abbreviations: Exgy expected newly diagnosed cancer cases in 1 year; Exqp, expected newly diagnosed cancer cases in 10 years; LL, lower 95% CI limit; SIR,

standardized incidence ratio
45ame value for LL of S[Ey, in principle. S1Rs for each cancer type were 6.0 in this case.
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Type of somatic TP53 mutations in human cancers.

A Mutation effect/24785 mutations

® Missanse- 18216 (73.4%)
u Nonsense - 1902 (7.67%)
@ Sdent - 1057 (4.26%)

0 FS-2237 (9.02%)
Splice - 463 (1.86%)

@ Other - 569 {2.29%)
mNA-123 (0.49%)

o Intronic - 192 (0.77%)

m Gene del-26 (0,.10%)

Mutation pattern/24785 mutations

W Ins-699 (2.82%)

m Del-2140 {8.63%)

0 Tandem-177 (0.713%)

®m CC tandem - 179 (0.72%)
o Complex - 137 (0.55%)
0 AT>C:G-942 (3.80%)

m AT>GC-2774 (11.1%)
| AT-TA-1263 (5.00%)
@ G:C>A:T-4848 (19.5%)
@ GC>ATal CpG-6137 (24.72%)
® G.C>C:G-1838 (7.41%)
®m G:C>T:A-3630 (14.6%)
| NA-21(0.08%)

B Cedon distribution/20819 single-base subsitutions
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Olivier M et al. Cold Spring Harb Perspect Biol
2010:2:a001008
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New release of the IARC TP53 Database

The Molecular Mechanisms and Biomarkers Group of the International Agency for Research on Cancer
(IARC) is pleased to announce the release of a new version of the IARC TP53 Database.

The IARC TP53 Database is a molecular epidemiology resource that compiles TP53 gene variations
identified in human populations and tumour samples, with associated data on tumour pathology and
patient characteristics.

This new version of the database (R20, July 2019) includes a major update of data on germline
variations and on the functional assessment of mutant proteins. The full database can be searched
and analysed through a publicly and freely available web interface.

The IARC TPS3 Database provides a useful tool for a broad range of scientists and clinicians working in
different research areas:

— molecular pathology of cancer, to understand the clinical significance of mutations identified in
cancer patients;

— molecular epidemiology of cancer, to analyse the links between specific exposures and mutation
patterns and to make inferences about possible causes of cancer;

— genetics, to analyse genotype—phenotype relationships; and

— basic research, to study the structural and functional aspects of the p53 protein.
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% of SNVs

The C:G to T:A transition observed in printing workers’
cholangiocarcinoma occurred at GpCpY trinucleotide.
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COSMIC w101, released 19-NOV-24

COEMIC, the Catalogue OF Somatic Mutatians In Canoar, & the waorkd's largest and mast comprehensive rescurcs far

expharing the impact of somatic mutations in human cancer.

Start u=ing OXEMIC by searching for 2 gens, cancer bype, mutation, ebc. bedow.

COSMIC
Thie core of COSMIC, an expert-curated databass of somatic mutations

Cell Lines Project
Mukation prafiles of over 1,003 cell lin=s used in cancer reseanch

COSMIC-ZD
An interactiee view of cancer mutations in the conbext of 30 sirectures

Cancer Gene Census

A catalogue of genes with mutations that are causally Implicated in canosr

Cancer Mutation Census
Classification of genatic warkants criving cancer

Actionaxbdlity
Mukzations achonable in predsion oncodogy

Data curation

Ene Curation — detslls of our manual Curstion process

Ene Fusion Curation — detalls of our curstion process for gens fuskans
EEnome Annotation — Informatkan on the annotation of geEncmes

Drug Fesistance — curation of mutatons conheming dreg nesistance

LE]
LE]
&
&
& Mutakicnal Signatures — a census of muiation signatures in cancer
Lr]

Actionability — Mutations actionable im precision ancology
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COSMIC News

hﬁ—J

Follow Eoasmic_sanger

Celebrating %0 yeor of osppertunity, evelubien and groundbreaking scienee with COSMIC: Kares MelLonen

Cebz=brafe Kanen Holaren's 30-year journey at the Welllome Genome Campus! From her involvement in ploneering
gEnamikcs o leading DOSMICS product strategy, we sab down with Karen to discoser her Inspiring story and career
evolution. More

Tackling High Medical Meed Comncers with the Power of Large-Scale Genomics

“Cancers of high medical nesd” span a vast range of diseases requiring innovative approaches & comprefensive gemamisc
daka. Herne, we dehee imbo how COSMIC w101 tBackles these challenges through lange-scale studies, indeding insights into
e tumours Mors

Lorgest genomic concer nescurce acceleraling reseorch ond dreg development

Fress reiease DOSMIC has released the 100th wersion of is knowlecgebase, containing further information on 300,000
somatic mutatons linked fo human cancers. Mo

Tools

ncer Browser — browse DOSMIC data by tissue type and histndogy

nomie Browser — browse the human genome with COSMIC annotations

¥ GaA4GH Besoon — acoess COSHIC data throwgh the GA4GH Basonn Project b

Help

L N

Dowinloads — data that you can download from our SFTP sibe
Docwmentation — wiesw our help doosmentation

FaQ — a compilation of our Frequently Acked Questions
Aeclease Motes — Information abouk the laktest COSMIC release

Licensing — information abaut our Bcensing policy
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