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FEXHRAMAZINI has written a book
W R de morbis artificom ; the Colic
®EXEH of PoiGtou is a well-known di-
ftemper, and every body is acquainted
with the diforders to which painters,
plummers, glaziers, and the workers in
white lead, are liable ; but there is a dif-

cafe

eafe as peculiar to a certain fet of people
which has not, at leaft to my knowledge,
been publickly noticed ; I mean the chim-

ney-{weepers’ cancer,

(@]

(@]

It is a disease which always makes it
first attack on the inferior part of the
scrotum where it produces a
superficial, painful ragged ill-looking
sore with hard rising edges.

| never saw it under the age of
puberty, ehcih is, | suppose, one
reason, why it is generally taken, both
by patienr and surgeon, for veneral,
and being treated with mercurials, is
thereby soon and much exasperated



Table 1. Classifications used in the JARC Monographs to characterize evidence of carcinogenicity.

Category of evidence

In humans

In animals

Sufficient evidence of
carcinogenicity

Limited evidence of
carcinogenicity

Insufficient evidence of
carcinogenicity

Evidence suggesting
lack of carcinogenicity

A causal relationship has been established between exposure to
the agent, mixture, or exposure circumstances and human cancer.
That is, a positive relationship has been observed between the
exposure and cancer in studies in which chance, bias, and
confounding could be ruled out with reasonable confidence.

A positive association has been observed between exposure to the
agent, mixture, or exposure circumstance and cancer for which

a causal interpretation is considered to be credible, but chance, bias,

or confounding could not be ruled out with reasonable confidence.

The available studies are of insufficient quality, consistency, or
statistical power to permit a conclusion regarding the presence

or absence of a causal association between exposure and cancer,
or no data on cancer in humans are available.

There are several adequate studies covering the full range of levels
of exposure that human beings are known to encounter, which are
mutually consistent in not showing a positive association between
exposure to the agent, mixture, or exposure circumstance and any
studied cancer at any observed level of exposure.

A causal relationship has been established between the agent or
mixture and an increased incidence of malignant neoplasms or of
an appropriate combination of benign and malignant neoplasms in
a) two or more species of animals or b) in two or more independent
studies in one species carried out at different times or in different
laboratories or under different protocols.

The data suggest a carcinogenic effect but are limited for making a
definitive evaluation because, for example, a) the evidence of
carcinogenicity is restricted to a single experiment; b) there are
unresolved questions regarding the adequacy of the design, conduct,
or interpretation of the study; or ¢) the agent or mixture increases
the incidence only of benign neoplasms or lesions of uncertain
neoplastic potential, or of certain neoplasms that may occur
spontaneously in high incidences in certain strains.

The studies cannot be interpreted showing either the presence or
absence of a carcinogenic effect because of major qualitative or
quantitative limitations, or no data on cancer in experimental
animals are available.

Adequate studies involving at least two species are available which
show that, within the limits of the tests used, the agent or mixture is
not carcinogenic.

Table 2. Guidelines used by the IARC Monographs Program in evaluating human carcinogenicity based on the synthesis of epidemiologic, animal, and other

evidence.?
Combinations that fit in this group
Group Description of group Epidemiologic evidence Animal evidence Other evidence
1 The agent, mixture, or exposure circumstance is carcinogenic to humans Sufficient Any Any
Less than sufficient Sufficient Strongly positive
2A The agent, mixture, or exposure circumstance is probably carcinogenic to humans Limited Sufficient Less than
strongly positive
Inadequate or not Sufficient Strongly positive
available
2B The agent, mixture, or exposure circumstance is possibly carcinogenic to humans Limited Less than sufficient Any
Inadequate or not Sufficient Less than
available strongly positive
Inadequate or not Limited Strongly positive
available
8 The agent, mixture, or exposure circumstance is not classifiable as to its Inadequate or not Limited Less than
carcinogenicity to humans available strongly positive
Not elsewhere classified
4 The agent, mixture, or exposure circumstance is probably not carcinogenic Suggesting lack of Suggesting lack of Any
to humans carcinogenicity carcinogenicity
Inadequate or not Suggesting lack of Strongly

available carcinogenicity negative
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18 CANCER STATISTICS, 2025

This infographic provides some key information on prostate cancer and how you may be able to prevent it.

Male Female
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Incidence

: - -, .
Rate per 100,000 population - N
® 699-1575 *®
® s15-698
373-514
26.2-37.2
® 120-261

@ :11-119 X
No data or not applicable ’ ¥ /

Mortality

E )

Rate per 100,000 population
® 225-540
® 129-224

123-148

90-122 s
® 52-89 .
1
g

@ 05-51
Nodata ornot applicable

2000 US Standard Population and the European Age Standard, respectively.

/ Note: Rates are age-standardized to the World Standard Population and differ from published rates in the US or Europe, where rates are often standardized to the
Source: GLOBOCAN 2022 (gco.iarc.fr/today/).
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Occupation and cancer - follow-up of 15 million
people in five Nordic countries

Prof. Eero Pukkala, Jan Ivar Martinsen, Elsebeth Lynge, Holmfridur Kolbrun
Gunnarsdottir, Par Sparén, Laufey Tryggvadottir, Elisabete Weiderpass &
Kristina Kjaerheim

To cite this article: Prof. Eero Pukkala, Jan Ivar Martinsen, Elsebeth Lynge, Holmfridur Kolbrun
Gunnarsdottir, Par Sparén, Laufey Tryggvadottir, Elisabete Weiderpass & Kristina Kjaerheim
(2009) Occupation and cancer - follow-up of 15 million people in five Nordic countries, Acta
Oncologica, 48:5, 646-790, DOI: 10.1080/02841860902913546

To link to this article: https://doi.org/10.1080/02841860902913546

Men

— Denmark
1004~ Finland
— lIceland
— Norway
Sweden

~
(6]
L

[6)]
o
1

/100 000

25

1945 1960 1975 1990 2005

Table 47. Observed number of prostate cancer among men in the Nordic countries and standardised incidence ratios 1961-2005, by

country and occupational category.

Denmark Finland Iceland Norway Sweden Total
No Occupational category Obs SIR Obs SIR Obs SIR Obs SIR Obs SIR Obs SIR 95%CI
1 ‘Technical workers, etc 2306 1.07 3886 1.17 49 1.16 2373 1.06 17827 1.11 26441 1.11 1.09—1.12
2 Laboratory assistants 41 0.96 82 1.04 8 1.00 118 1.07 84 1.13 333 1.06 0.95—1.18
3 Physicians 217 1.16 240 1.24 23 1.22 332 1.05 771 1.07 1583 1.10 1.05—1.16
4 Dentists 62 1.21 48 1.19 1 0.24 184 1.29 441 1.20 736 1.22 1.13—1.31
5 Nurses [2.23] 0.00 11 1.42 [0.03] 0.00 11 1.21 26 1.04 48 1.09 0.80—1.45
6 Assistant nurses 44 0.88 8 1.33 2 1.26 55 1.01 213 0.93 322 0.94 0.85—1.05
7 “Other health workers” 198 1.26 207 1.12 5 1.00 121 1.03 609 1.02 1140 1.08 1.01—1.14
8 ‘Teachers 1023 1.09 1638 1.12 80 1.22 1822 1.08 4485 1.07 9048 1.09 1.06—1.11
9 Religious workers etc 474 1.10 873 1.22 65 1.51 1000 1.13 3423 1.13 5835 1.14 1.11—-1.17
10 Artistic workers 164 1.27 302 1.12 15 1.25 273 1.06 1036 1.08 1790 1.10 1.05—1.15
11 Journalists 66 112 133 1.04 8 1.21 114 1.04 441 1.00 762 1.03 0.96—1.10
12 Administrators 2816 1.11 2851 1.31 137 1.12 3603 1.14 7249 1.16 16656 1.17 1.15—1.19
13 Clerical workers 1102 1.03 1614 1.14 143 1.06 2480 1.06 7119 1.07 12458 1.07 1.05—1.09
14 Sales agents 662 1.19 2151 1.07 85 1.23 3084 1.11 10450 1.09 16432 1.10 1.08—1.12
15 Shop workers 2664 1.04 838 0.99 45 0.98 1035 1.02 3178 1.02 7760 1.02 1.00—1.05
16 Farmers 4722 0.89 10239 0.99 167 0.81 8859 1.04 17038 1.00 41025 0.99 0.98—1.00
17 Gardeners 710 0.96 1203 0.84 6 0.96 1792 0.90 5503 0.89 9214 0.89 0.87—0.91
18 Fishermen 204 0.91 127 0.97 95 0.98 2219 0.88 585 0.89 3230 0.89 0.86—0.92
19 Forestry workers 90 0.82 1241 0.76 [0.98] 0.00 1345 0.89 3839 0.86 6515 0.84 0.82—0.87
20 Miners and quarry workers 27 0.84 252 0.99 [1.69] 0.00 358 0.92 928 0.87 1565 0.89 0.85—0.94
21 Seamen 263 1.17 418 1.19 25 0.84 1860 0.99 1047 1.12 3613 1.05 1.02—1.09
22 Transport workers 510 0.94 1099 1.03 68 1.04 1066 1.02 3389 1.02 6132 1.02 0.99—1.04
23 Drivers 1649 0.98 3308 0.99 74 0.85 2736 1.01 7737 0.99 15504 0.99 0.98—1.01
24 Postal workers 328 1.03 513 1.02 20 1.68 546 0.99 1768 1.02 3175 1.02 0.99—1.06
25 Textile workers 284 0.88 381 1.10 11 0.52 637 1.01 1797 0.91 3110 0.94 0.91—0.98
26 Shoe and leather workers 70 0.86 139 0.93 2 0.43 256 0.95 812 1.05 1279 1.00 0.95—1.06
27 Smelting workers 657 1.00 459 0.90 19 0.67 859 1.06 2802 0.91 4796 0.95 0.92—0.97
28 Mechanics 1781 0.98 3177 0.99 81 1.01 3625 0.96 13730 0.96 22394 0.96 0.95-0.98
29 Plumbers 177 1.12 563 1.06 15 1.10 398 0.94 1639 0.99 2792 1.00 0.97—1.04
30 Welders 535 1.10 5 1.07 422 0.90 1909 1.02 2871 1.01 0.98—-1.05
31 Electrical workers 399 0.98 1303 0.98 39 0.85 1679 1.00 4875 0.99 8295 0.99 0.97—1.01
32 Wood workers 1219 0.94 3336 0.94 44 0.88 4685 0.99 9423 0.97 18707 0.97 0.95—0.98
33 Painters 384 0.93 721 0.98 14 0.68 764 0.99 2758 0.99 4641 0.98 0.96—1.01
34 “Other construction workers” 1481 0.88 2031 0.92 95 1.01 841 0.95 5137 1.00 9585 0.96 0.94—0.97
35  Bricklayers 487 1.04 379 1.03 432 0.93 1218 0.96 2516 0.98 0.94—1.02
36 Printers 295 1.05 349 1.09 15 0.97 439 0.98 1508 1.00 2606 1.02 0.98—1.05
37 Chemical process workers 261 0.92 483 0.87 8 0.87 873 0.84 2126 0.93 3751 0.90 0.87—0.93
38  Food workers 876 0.99 382 0.94 71 0.90 1155 0.98 2310 0.97 4794 0.97 0.95—1.00
39 Beverage workers 111 1.05 18 0.67 (1.35] 0.00 8 0.81 124 0.95 261 0.95 0.84—1.08
40 Tobacco workers 22 1.16 4 0.78 [0.11] 0.00 13 0.73 11 1.06 50 0.95 0.71—1.26
41 Glass makers etc 499 0.94 566 1.00 18 1.34 522 0.95 2379 0.93 3984 0.94 0.92—0.97
42 Packers 484 1.00 1155 0.97 40 0.87 1752 1.00 4424 0.97 7855 0.98 0.96—1.00
43 Engine operators 465 1.00 1591 0.99 61 1.08 948 1.02 3716 0.97 6781 0.98 0.96—1.00
44 Public safety workers 509 1.12 1073 1.16 47 1.10 781 1.04 2483 1.10 4893 1.11 1.08—1.14
45 Cooks and stewards 40 1.26 42 0.84 19 1.05 311 1.01 339 0.90 751 0.96 0.89—1.03
46 Domestic assistants 1 2.94 (4.25] 0.00 [0.06] 0.00 2 0.82 17 0.70 20 0.63 0.39—0.98
47 Waiters 77 1.16 50 1.09 2 1.12 149 1.10 212 1.09 490 1.10 1.01—1.20
48 Building caretakers 506 1.05 782 0.99 25 1.20 389 1.02 1759 1.01 3461 1.01 0.98—-1.05
49  Chimney sweeps 11 0.97 52 0.94 - - 40 1.05 136 1.07 239 1.03 0.91—1.17
50 Hairdressers 138 0.99 7 0.46 3 1.11 111 1.00 437 0.95 696 0.95 0.88—1.02
51  Launderers 67 0.98 20 1.25 3 1.51 75 1.12 345 1.05 510 1.05 0.97—1.15
52 Military personnel 240 1.16 325 1.07 641 1.06 1510 1.11 2716 1.10 1.06—1.14
53  “Other workers” 1401 1.00 774 0.86 195 1.09 3346 0.98 5402 0.97 11118 0.97 0.95—0.99
54 Economically inactive 1510 1.03 3673 0.81 97 0.85 1239 0.72 6175 0.78 12694 0.80 0.79—0.82
1-54 All categories 34794 1.00 57652 1.00 2050 1.00 64778 1.00 180699 1.00 339973 1.00 Ref.

Obs =observed number of cases; SIR =standardised incidence ratio; 95% CI =95% confidence interval.
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List of classifications by cancer sites with sufficient or limited evidence in humans,
IARC Monographs Volumes 1i 1382

Cancer site

Carcinogenic agents with
sufficient evidence in humans

Agents with limited evidence
in humans

Prostate

Androgenic (anabolic) steroids

Arsenic and inorganic arsenic
compounds

Cadmium and cadmium
compounds

Firefighter (occupational exposure
as a)

Malathion

Night shift work

Red meat (consumption of)
Rubber manufacturing industry

Thorium-232 and its decay
products

X- and Gamma-radiation




Cadmium and Prostate Cancer: A Critical

TABLE 1
Ep idemiol og ic An a|y sis Prostate cancer mortality and occupational exposure in nickel-cadmium battery plant
Year of Cohort Period Observed Expected

References publication Location size follow-up deaths deaths SMR 95% C.1.
Abe E. Sahmoun, L. Douglas Case, Sharon A. Jackson & Gary G. Schwartz

Sorahan"™* 1983 UK 3025 19461981 8 6.6 121 52-238
To cite this article: Abe E. Sahmoun, L. Douglas Case, Sharon A. lckson & Gary G. Schwartz Anderson'*! 1984 Sweden 325 19511980 4 31 129 35-330

. , L. ) . . . [42]

(2005) Cadmium and Prostate Cancer: A Critical Epidemiologic Analysis, Cancer Investigation, Elmdlesr(” 1985 Sweden 522 19511983 4 27 148 40-379
23:3, 256-263, DOI: 10.1081/CNV-200055968 Jarup" 1998 Sweden 869 1940-1980 11 9 122 61-219

To link to this article: https://doi.org/10.1081/CNV-200055968

SMR and 95% CI

SMR, standardized mortality ratio; CI, confidence interval; UK, United Kingdom.
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Meta-analysis of prostate cancer mortality in cohorts exposed in nickel-cadmium battery plants.
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Arsenic exposures and prostate cancer risk: A multilevel meta-analysis

Yanxu Yang®, Alicia C. McDonald ", Xingyan Wang?, Yunqi Pan*, Ming Wang *""

# Department of Public Health Sciences, College of Medicine, Pennsylvania State University, Hershey, PA, United States
" Penn State Cancer Institute, Hershey, PA, United States

Author(s) and Year RR[96% C1] Author(s) and Year RR[95% CI]
Parada et al (2020) [ 097[0.82,1.13] A 018 530.99, 2.35]
lomal eoo- .-

Parada et al (2020) | 1.10[0.96, 1.26] n etal (2018) 153 Y ]
Romdn et al (2018) -y 153(0.99, 2 35] Roman et al (2018) [ 1.27 (0.87, 1.86]
Romdn et al (2018) -y 127[087,186) Romén et al (2018) — 07210.43,1.20]
Romdn et al (2018) — 072[0.43,120]

Romdn et al (2018) . 2301174, 309] Romén et al (2018) om 2.30[1.71, 3.09]
Roman et al (2018) ' | 057[0.15,211] Romn et al (2018) ' | 0.57[0.15,2.11]
MeiHsueh et al (2017) - 1.24(1.05, 1.46] Nyavist et al (2017) ; 130(0.99, 1.71]
Nyqvist et al (2017) - 1.30[0.99,1.71)

Nyqist et al 2017) . 1AT[147, 184) Nyquist et al (2017) e 1.47(1.17, 1.84]
Roh etal (2017) - 123[1.16,130] Roh et al (2017) - 123116, 1.30)
Roh etal (2017) - 128[1.21,135] Roh et al (2017) - 128(1.21,1.35]
Bulka etal (2016) = 1.07[0.98,1.17]

Bulka etal (2016) - 1.12(1.05,120] Buka etal (2016) - 1.0710.98,1.17)
Romén etal (2014) —— 192(1.43,259] Bulka et al (2016) - 1.12[1.05, 1.20)
Sawada et al (2013) L 0.99[0.76, 129 Romdn et al (2014) —— 1.92[1.43, 2.59]
Sawada etal (2013) - 1.06[0.82,137]

Sawada et al (2013) —— 1.08(0.84, 1.39] Aballay et al (2012) HH 1.1411.03, 1.26)
Aballay et al (2012) HIH 1.14[1.03, 1.26] Aballay et al (2012) - 0.79[0.70, 0.90]
Abaliay et al (2012) e 0.79[070,090] Baastrup (2007) - 1.03(0.97, 1.09)
Parent el al (2009) ——y 130(0.71,2.36]

Baastup (2007) . 103[0.97, 1.09] Hinwood et al (1999) - 1.14[1.05,1.23)
Hinwood et al (1999) - 1.14[1.05,1.23]

RE Mode! - 1.18[1.06,1.30] RE Model - 1.22[1.05,1.41)
Test for Heterogenety: O{df = 22) » 123.3321, p-val « 0.0001, B 88.11% Test for Meterogenaty: Q(af = 15) = 115.6524, p-val < 0001, @= 67 03%

r T T 1
r T T 1
014 037 1 272 7.39 014 037 ! 272 739
Observed Outcome Observed Outcome

Fig. 2. Forest plot on the Effect of Arsenic Exposure on Prostate Cancer Risk. Note: CI: confidence interval; RR: relative risk; RE: random effeét.Plot between Arsenic Exposure from Water and Soil and Prostate Cancer Risk. Note: CI: confidence interval; RR: relative risk; RE: 1



Table 24.2 Systematic reviews and meta-analyses on farming, exposure to pesticides, and prostate cancer

Reference

Acquavella et al.
(1998)* [72]

Van Maele-Fabry
etal. (2003) [73]

Van Maele-Fabry
et al. (2004) [74]

Van Maele-Fabry
et al. (2006)" [75]

Mink et al.
(2008) [76]

Jones et al.
(2009)° [77]

Exposure

Farming Before 1995

Agricultural and 1995-2001
nonagricultural

occupational exposure

to pesticides

Pesticide users Before 2004
Pesticide Before 2005
manufacturing

workers

Pesticide exposure in ~ Before 2007
agricultural settings

Crop protection Before 2004

product manufacturing
workers

Cohort: 11
Case control: 8

PMR: 11
Overall: 30
Cohort: 11
Case control: 7

PMR: 4
Overall: 22

Cohort: 15
Case control: 7
Overall: 22

Cohort: 16

Cohort: 8
Case control: 5

Cohort: 29

0.95 (0.93-0.98)
1.21 (1.15-1.28)

1.11 (1.08-1.18)
1.07 (1.02-1.13)
1.13 (1.02-1.24)
0.98 (0.71-1.37)

Not available
1.13 (1.04-1.22)

1.27 (1.06-1.52)
1.15 (0.77-1.72)
1.24 (1.06-1.45)

1.28 (1.05-1.58)

Not available:

“No strong consistent
associations emerging
on specific pesticides”
1.03 (0.80-1.33)

Period covered Number of studies Effects RR (95 % CI) Comments

Marked heterogeneity among studies
PMR estimates biased by a reduced
overall mortality among farmers
Case-control studies with exploratory
analyses on occupations were excluded
Marked heterogeneity partly explained by:
Occupational category — Pesticide
applicators: RR=1.64 (1.13-2.38)
Farmers: RR=0.97 (0.92-1.03)
Geographical location — Europe:
RR=0.98 (0.93-1.02)

United States/Canada: RR=1.50
(1.08-2.07)

PMR studies excluded

Includes the studies on pesticide
applicators included in Van Maele-Fabry
etal. [73]

PMR and case-control studies excluded
Sub-analyses by classes of pesticide:

Non-phenoxy herbicides: RR=1.52
(0.92-2.52)

Triazines: RR=1.76 (0.95-3.28)
Phenoxy herbicides: RR=1.24
(0.99-1.55)

Unlikely contaminated: RR=1.18
(0.83-1.67)

Contaminated: RR=1.29 (0.96-1.72)
Studies with no individual assessment
of exposure to pesticides were
excluded

Sub-analyses on phenoxy herbicide
cohorts:

RR=1.16 (0.85-1.57)
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Early detection of prostate cancer in firefighters: a
OPEN ACCESS ) .
register-based study of prognostic factors
and survival

Jarle Jakobsen @ ,"? Marit B Veierad,? Tom K Grimsrud,' Sophie Dorothea Fossa,**
Bato Hammarstrom,” Kristina Kjaerheim'

A Overall survival after prostate cancer diagnosis
Table 2 Mean age (95% Cl) at diagnosis of prostate cancer in

. . . . 1960 - 1993 1994 - 2006 2007 - 2017
Norway during 1960-2017, by period of diagnosis 1.00 1.00 100
Reference § 0.75 % 075 § 0.75 \
Firefighters occupations* General population £ 050 £ os0 & 050 L
n=487 n=4734 n=113133 % oz - % 025
Mean age (95%Cl) Mean age (95%Cl) Mean age (95% Cl) ? oo . : . : 000 . . . . . ? 0o . . . : .
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
Period of diagnosis Years since diagnosis Years since diagnosis Years since diagnosis
1960-1993 70.4 (68.8 to 72.1) 69.4 (68.6 to 70.1) 72.5(72.4 10 72.6) Firefighters Reference ocoupations® General population

1994-2006 70.5 (68.9 to 72.0) 67.5 (67.0 to 68.1) 71.6 (71.5t0 71.7)
2007-2017 65.1 (64.1 to 66.2) 66.0 (65.7 t0 66.3) 69.4 (69.4 t0 69.5) B Cumulative prostate cancer_speciﬁc morta“ty

e - - "
Military employees, pilots and police officers. £ £ £
fy employees, p P 3 1960 - 1993 3 1994 - 2006 i 2007 - 2017
§ 6 § 6 é‘ 6
5 5 3
g 4 / g 4 g 4
g g 2
2 /] g 2
22 E 2 .
H H 2
50 30 G —
'L ‘ . : - 34 ; . : ~ 34 , ; : ,
€ 0 5 15 20 € 0 5 15 20 E 0 5 10 15 20
3 Years since diagnosis 3 Years since diagnosis 3 Years since diagnosis
Firefighters Reference occupations* General population |

Figure 1 (A) Kaplan-Meier curves of overall survival after PCa diagnosis in Norway, by period of diagnosis. (B) Cumulative mortality curves of PCa-specific
deaths in Norway, by period of diagnosis. PCa cases diagnosed in Norway during 1960-2017, n=118354 men. End of follow-up is 31 December 2018.
*Military employees, pilots and police officers. PCa, prostate cancer.



Hazardous Substances Cancer site # Studies # cases SRR [95% Cl]

(# Cohort)
Meta-analysis of occupational exposures in All* Y 36 (36) 12503 0.97 [0.92, 1.02]
- - - Bladder* —e— 54 (35) 11027 1.36[1.18, 1.57]
the rubber manufacturing industry and risk i Lo g g e G g
Of cancer Stomach - 34(32) 1580 1.06[0.95, 1.17]
Leukaemia* = 39(35) 2588 1.29[1.11, 1.52]
Mathieu Boniol,"? Alice Koechlin'? and Peter Boyle"?* Hodgkin's disease ¢ { 12(7) 676  1.30[0.78, 2.16]
'University of Strathclyde Institute of Global Public Health, Lyon Ouest Ecully, France and secters ehane T 1 %88 G0 IR 241
ZInternational Prevention Research Institute, iPRI, Lyon, France ’ ’ Mutiple: Myeloma - 16418 - 128 10510 A0
! ! ! Lymphatic and haematopoeitic system NOS = 27 (26) 1333 1.16[1.02, 1.31]
*Corresponding author. International Prevention Research Institute, 95 Cours Lafayette, 69006 Lyon, France. Gallbladder* - » 8(8) 49 1.91[0.97, 3.77]
E-mail: peter.boyle@i-pri.org Liver —e— 21 (20) 332 0.86[0.79, 1.17]
Editorial decision 3 July 2017; Accepted 7 July 2017 Bone and connective tissue k > 4(4) 20 141[0.62, 3.22]
Brain and central nervous system ———q 29 (26) 916 1.05[0.88, 1.25]
Head and Neck* e 32(28) 1230 1.12[0.89, 1.42]
Oesophagus* e — 24(24) 322 1.10[0.83, 1.44]
Colon (- 21(18) 2213 1.03[0.93, 1.14]
Rectum [om 21(19) 399 1.05[0.93, 1.18]
Colorectum 3 3l 48 (45) 2951 1.01[0.95, 1.07]
Digestive system NOS HH 14 (14) 1121 1.00[0.93, 1.08]
Larynx* —_ 25(22) 458 146 [1.10, 1.94]
Pleura/mesothelioma* ; > 5(5) 38 2.11[0.42, 10.47]
Melanoma [ | 10 (10) 28 0.76 [0.44, 1.30]
Non-Melanoma skin P 11 (11) 61 0.85[0.63, 1.13]
Pancreas = 29 (29) 521 0.96 [0.87, 1.05]
Kidney —— 26(22) 392 0.98[0.83, 1.15]
Thyroid I > 4(4) 15 2.03[0.80, 5.15]
rostate = 25(23) 1141 0.94 [0.83, 1.07]
Testis < | 4 (4) 9 0.59[0.18, 2.00]
Other Male Genital p——— 4 (4) 125 0.92[0.69, 1.23]
Breast ] 12(10) 267 0.93[0.74, 1.18]
Body of uterus® > 4 (4) 22 1.04 [0.20, 5.36]
Cervix ! | 9(9) 32 0.77 [0.40, 1.45]
Ovary e 8(8) 45 0.89 [0.60, 1.30]

I T T I T I 1
0.30 0.50 075 1.00 1.50 2.00

SRR with 95% CI

*: statistically significant heterogeneity between studies

Figure 2. Results of meta-analysis on occupational exposure to rubber industry and risk of cancer, results presented for each cancer site.
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Table 1
Medical literature on the association between AS, GH/IGF-1 or Epo and cancer

A. Cancer cases attributed to doping

AS doping Liver tumours: hepatic adenomas Renal tumours: nephroblastoma Prostate Testicular Non-Hodgkin’s
and hepatocarcinoma and renal cell carcinoma cancer leiomyosarcoma lymphoma
[8,9,11,17,18,20,21] [7,12,15,19] [10,13] [14] [16]
GH/IGF-1 doping Hodgkin’s lymphoma
[59]

Epo doping No cases reported to date

B. Clinical studies on AS, GH/IGF-1, Epo and risk of cancer

Long-term AS therapy, high serum Liver Breast

androgen levels [18,31,75] [81]

High plasma levels of GH/IGF-1 Breast Prostate Lung Colorectal
[24-26] [27] [28] 29]

rGH replacement therapy Colorectal Hodgkin’s lymphoma

[46,58,60,61] [58]
rEpo to prevent or treat Dubious impact on progression-free survival time
malignancy-associated anaemia [107-113]
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TESTICULAR CANCER
IS THE MOST COMMON CANCER
IN MALES 15-34 YEARS OLD.

| MALE | MALE

IS DIAGNOSED DIES A DAY

g EVERY FROM
HOUR IT.

WHEN DETECTED EARLY,

(&") OF GUYS DIAGNOSED SURVIVE

ALL IT TAKES IS A SIMPLE, .

L}

Check one Hold the testicle between
lest cle at a time. your thumbs and fingers of both

hands and roll it gently between

your fingers.

‘ If you notice any of these symptoms... see a urologist right away. %
PavavaVaX
#
4 bumy

-
-

1"|: TESTICULAR CANCER i tomrfootin ottt oty
F O UND AT | O N canceramong males ages 15-34. Learn more at Testict org,

Age-standardized

rate of testicular

cancer

N >4.30

W 1.30-4.30
0.51-1.30
0.30-0.51
<0.30
No data

a

Age-standardized
mortality in
testicular cancer
W >0.53
W 0.34-0.53
MW 0.22-0.34
0.07-0.22
<0.07
No data




International Agency for Research on Cancer o o “ O

g’ji'éw World Health - c 90 0
\'x“i’ Y Organization

List of classifications by cancer sites with sufficient or limited evidence in humans,
IARC Monographs Volumes 1i 1382

Cancer site Carcinogenic agents with Agents with limited evidence
sufficient evidence in humans | in humans

Testis DDT (4,4'-dichlorodiphenyl-
trichloroethane)

Diethylstilbestrol (exposure in
utero)

N,N-Dimethylformamide

Firefighter (occupational exposure
as a)

Perfluorooctanoic acid (PFOA)




Table 24.4 Cohort studies on pesticide users and testicular cancer incidence

Reference, study
location and
period

Frost et al.
(2011) United
Kingdom [159]
1987-2004

Koutros et al.
(2010), Iowa and
North Carolina,
United States
[82] 1993-2006

MacFarlane et al.
(2009), New
South Wales
state, Australia
[160] 1983-2002
Fleming et al.
(1999), Florida,
United States
[161] 1981-1993

Ditch et al.
(1995), Sweden,
[162, 163]
1965-1991

Cohort description
Pesticide Users Health
Study (PUHS):
62,960 agricultural
pesticide users with
certificates of
competence
Agricultural Health
Study (AHS) cohort
Licensed private
(51,035) and
commercial (4,712)
male pesticide
applicators

1,813 pest controllers
using pesticides

30,155 licensed private,
commercial, or public
pesticide applicators

20,025 licensed
pesticide applicators

Exposure assessment
Certified users who
gave consent to be
included in the
cohort

Questionnaire at
recruitment

Workers participating
in a pesticide
surveillance program
offered by the state

Registered licensees

Registered licensees

268 applicators
interviewed with
reference to use of
pesticides

SIR standardized incidence ratio, CI confidence interval

Number of
observed cases

102

Private
applicators: 32
Commercial
applicators: 6

6

Private
applicators: 15
Commercial/
public applicators:
8

21

SIR (95 % CI)
1.26 (1.041.53)

0.97 (0.67-1.37)

1.21 (0.45-2.64)

1.98 (0.89-4.41)

2.37 (1.33-3.91)

2.72 (1.17-5.36)

1.09 (0.68-1.67)

Adjustment for
potential
confounders

Age, period,
country

Age, period,
race, country

Age, period

Age, period

Age, period

Comments

Individual
pesticides have
been studied
within the AHS
cohort but power
was too limited for
testicular cancer

Herbicide use:

20 % in the 1950s,
51 % in the 1960s,
68 % in the 1970s
Insecticide use:

15 % in the 1950s,
34 % in the 1960s,
46 % in the 1970s
Fungicide use:

7 % in the 1950s,
16 % in the 1960s,
31 % in the 1970s
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Fig. 2 Based on age, PFAS-exposition, years of active duty and occu- firefighters in cluster 2 (red). Cluster 1 contained firefigthers >40 years
pation (volunteer vs. not volunteer), clustering was performed. Fire- with a long service record for their age.

fighters in cluster 1 (black) showed a 2.87 times higher prevalence than
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A Nested Case—Control Study of Serum Per- and Polyfluoroalkyl Substances and
Testicular Germ Cell Tumors among U.S. Air Force Servicemen

Mark P. Purdue,’® Jongeun Rhee,’ Hristina Denic-Roberts,>’ Katherine A. McGlynn,” Celia Byrne,” Joshua Sampson,’
Juli Cook Botelho,* Antonia M. Calafat,* and Jennifer Rusiecki*

'Division of Cancer Epidemiology and Genetics, National Cancer Institute, Rockville, Maryland, USA

2Deparlment of Preventive Medicine and Biostatistics, Uniformed Services University of the Health Sciences, Bethesda, Maryland, USA
3Henry M. Jackson Foundation for the Advancement of Military Medicine, Bethesda, Maryland, USA

“Division of Laboratory Sciences, U.S. Centers for Disease Control and Prevention, Atlanta, Georgia, USA

Table 4. Case—control analysis of serum PFOS and PFNA concentration (dichotomized using median among controls as the cut point) and testicular germ cell tumors, overall and stratified by selected factors,

among active-duty U.S. Air Force servicemen (530 cases, 530 controls).

First/only sample”

Second sample

PFOS PENA PFOS
Stratum New/Neon OR,” (95% CI) OR;" (95% CI) OR," (95% CI) OR," (95% CI) New/Neon OR,” (95% CI) OR;" (95% CI) " (95% CI) OR;" (95% CI)
Overall 530/530 1.3(0.9, 1.8) 1.5(1.05,2.2) 0.7 (0.5, 0.9) 0.7(0.5,09) 187/187 20(1.1,37) 23(1.2,4.3) 0.7(04,1.2) 0.6 (0.4, 1.2)
By race and ethnicity
Non-Hispanic White 4221422 1.4 (L0, 2.0) L7(1.1,27) 0.7 (0.5, 0.9) 0.7 (0.4, 1L.O) 146/146 27(1.3,52) 33 (L6, 7.0) 0.8 (04, 1.5) 0.7(0.3, 1.4)
Other 108/108 1.0(0.5,2.2) L.1(05,2.5) 0.6 (0.3, 1.2) 0.6(0.2, 1.4) 41/41 0.5(0.1, 2.6) 0.3 (<0.1, 2.3) 0.5(0.1, 1.5) 0.4 (0.1, 1.8)
- - Pia =046 P =031 Pin =089 i =094 — Pin=0.06 Pin =0.04 P =049 P =057
By year of sample collection
<2003 368/368 1.2(0.8, 1.8) 1.4(09,2.1) 0.8 (0.6, 1.2) 0.8 (0.6, 1.2) 7373 L6(0.5,5.1) 29(0.7,123) 0.4(0.1, 1.2) 0.3 (0.1, 1.O)
=>2003 162/162 2.4(09, 6.0) 3812, 12.00 0.4(0.2,0.7) 0.4 (0.2, 0.8) 114/114 26(1.2,5.6) 25(1.1,5.5) 0.9(05, 1.6) 0.9 (0.4, 2.0)
- - Pin =032° P =0.28 Pin =003 i =008 — Pin=0.73 Piac =0.91 P =047 Pin=023
By years of service at sample collection
<l 316/316 1.2(0.8, 1.9) 1.4(0.8,24) 0.5 (0.3, 0.8) 0.4(0.3,0.7) 16/13 0.7 (0.1, 5.0) 1.2(0.1,12.9) —_ —_
14 B4/88 1.3(0.5,3.2) 1.8(0.6,5.5) 0.6 (0.3, 1.5) 0.5(0.2, 1.3) 6770 4.0(14, 11.6) 55(1.4,215) 0.8 (03, 2.0) 0.4 (0.1, 1.3)
=5 130/126 2.2(L.0, 5. 0} 3.001.2,7.7) 1.3(0.7,2.5) L7(0.8,34) 104/104 1.9(0.8, 4.5) 2.0(0.8,5.1) 0.8 (04, 1.6) 0.8 (0.4, 1.7)
- Pin =0.35° P =0.56 Pin =003 P =002 Pin=0.18 Pin=0.14 P =0.94 P =094
By years from sample collection to cancer diagnosis
<5 258/258 1.3(0.7,2.2) 1.5(0.8, 2.8) 0.5 (0.4, 0.8) 0.5(0.3,0.7) 171 —_ —_ —_ —_
=5 2721272 1.3 (0.8, 2.0y 1.4(0.9,2.3) 1.3(0.7,2.4) 1.6(0.8,3.2) 186/186 20(1.1,37) 23(1.2,4.3) 0.7(04,1.2) 0.6 (0.3, 1.1)
= — Pinc =0.96" Pin =091 Pin =002 P =001 — — — — —
By wmor histology
Seminoma 300/300 1.3(0.8, 1.9) 1.8(1.0,33) 0.9 (0.6, 1.3) 0.9 (0.6, 1.4) 125/125 22(1.1,4.6) 28(1.2,6.3) 0.7(04, 1.4) 0.7(0.3, 1.4)
Nonseminoma 230/230 1.4 (0.8, 2.5) 1.5(09,24) 0.4(0.2,0.7) 0.4(0.2,0.7) 62/62 2.0 (0.6, 6.0) 2.3(0.7,8.1) 0.6 (0.2, 1.6) 0.5(0.2, 1.8)
- — Pioy =082 P =0.75 Pin =002 Piss =003 Pin =0.65 Piai =0.57 P =0.69 Piw=0.59
Note: Median cut points: PFOS, 293 ng/ mL for first/only sample and 21.2 ng /mL for second sample; PFNA, 0.9 ng/mL for first/only sample and 1.0 ng/mL for second sample. —, no data; CI, confidence interval; OR, odds ratio; PFAS, per-
and polyfluoroalkyl suk PFNA, p ic acid; PFOS, perﬂuoluuclunmu]famt acid.
“Analysis includes all aub]a.[ﬂ
“ORs and tests of i puted by ditional logistic ion of matched pairs with adjustment for military grade and number of deployments.
“ORs and tests of i puted by fitional logistic regression of matched pairs with adjustment for military grade, number of deployments, and all other PFAS (all PFAS covariates involve the same exposure metric and categorization

as the PFAS of interest).

“In general, the p-value reflects a test of interaction between PFAS exposure and the stratified variable. For the two cancer-related variables (years from sample collection o cancer diagnosis and tumor histology), the p-value reflects a test of het-

erogeneily between sets of matched case—control pairs defined by the case variable of interesy
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Understanding
bladder cancer impact

World Bladder
Cancer Patient

COALITION

Bl DEATHS IN 2020

[- NEW CASES IN 2020 ]

203,983 Panel A Cases Panel B Deaths

67,289 )
Asia
208,091 +156,000 cases +65,000 deaths
AP 3 % 90,610 Very High HDI Very High HDI
8;),997 PR \R o \’( +129,000 cases +79,000 deaths
21,045 Africa 3923 : High HDI High HDI
33,196 1615 +30,000 cases +18,000 deaths
Latin America 18,747 — Yy Medium HDI Medium HDI
ggc;zlgbean Yy d +13,000 cases +8000 deaths
]3’%00 % '!E!l 573,278 212,536 Low HDI Low HDI
+417,000 cases +184,000 deaths
World Waorld
o '
Worldwide The latest figures show Bladder cancer ranks | ] | I | } | ]
- higher among men, for 0 20 40 60 80 100 120 0 20 40 60 80 100 120
Bladder cancer is the whom itis the
Predicted % change in cases between 2020 and 2040 Predicted % change in deaths between 2020 and 2040
most 7 most
t common s RETES
cancer .
diagnosed and conee
. and the
Itis the )
leading leading
cancer- cause
related y of cancer
cause of death DEATHS in 2020 alone death
\ J
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BLADDER CANCER
RISK FACTORS

- ...,_. K

Chronic bladder

Smoking Exposure to certain Cystoscopy
industrial chemicals and  inflammation
past radiation exposure

Glﬂ.t mutations T}um for
linked to bladder cancer  certain diseases

TUMOUR STAGES

o]

 J

o

Muscle
layer

Fat layer

Bladder wall

Primary tumour cannot
be assessed

No evidence of primary
tumour

Non-invasive papillary

carcinoma

Carcinoma in sitv; “flat
wmour”

Tumour invades subepithelial
connective tissue

Tumour invades muscle; T2a Tumour invades
superficial muscle (inner half); T2b: Tumour
invades deep muscle (outer haif)

Tumour invades perivesical tissue; T3
Microscopically; TSb: Macroscopically
(extravesical mass)

Tumour invades adjacent organs. TA: Tumour
invades prostate stroma, seminal vesicles,
wterus, or vagina; and TAb: Tumour invades
pelvic wall or abdominal wall

o0 009600

DETECTION

() (4 L)

TREATMENT OPTIONS

> Repeat TUR
S
>
Tumour staged (TNM system)
(TUR) for muscle/ Intravesical immunotherapy/
MRI non-muscle invasive -> ‘I nln:uunn;:m 1 chemotherapy
bladder cancer ok
. Radical surgery +/- bladder
7 struction
| Systemic chemotherapy /
N 1> immunotherapy
External beam radiation

3y therapy with TUR and systemic
7 chemotherapy

EPIDEMIOLOGY TYPES OF BLADDER CANCER

Smoking accounts for approximately
1-2%

Adenocarcinoma

0.5-1.0%
Small cell

f
59 the bladder

Squamous cell \ /
bladder cancer

O-Gs%ofmm!,i

&

e O o
Males are five times more likely to be
diagnosed with bladder cancer than females

of diagnoses are made in those
over the age of 55

90%
é The S-year survival °
L= rate for bladder 7 7 /o
% cancer in the USA is

90%

Transitional cell
bladder cancer

Referer
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Renal pelvis and ureter

Aristolochic acid, plants containing
Phenacetin

Phenacetin, analgesic mixtures
containing

Tobacco smoking

Avristolochic acid

Urinary bladder

Aluminium production

4-Aminobiphenyl

Arsenic and inorganic arsenic
compounds

Auramine production

Automotive gasoline

Benzidine

Chlornaphazine

Cyclophosphamide

Firefighter (occupational exposure as
a)

Magenta production

2-Naphthylamine

Opium consumption

Painter (occupational exposure as a)

Rubber manufacturing industry

Schistosoma haematobium (infection
with)

Tobacco smoking

ortho-Toluidine

X- and Gamma-radiation

Acrylonitrile
4-Chloro-ortho-toluidine
Coal-tar pitch

Dry cleaning (occupational
exposures in)

Engine exhaust, diesel

Hairdresser or barber
(occupational exposure as a)

2-Mercaptobenzothiazole
Outdoor air pollution
Pioglitazone

Printing processes (occupational
exposures in)

Soot (as found in occupational
exposure of chimney sweeps)

Tetrachloroethylene
(Perchloroethylene)

Textile manufacturing industry
(work in)




Being smoke free
can prevent 15 types of cancer

-~ Nose and sinuses
Mouth

- Upper throat

- Larynx

- Oesophagus

Recurrence rates of NMIBC according to level of cotinine in urine

Heavy-smoker group Moderate-smoker group

Lung

Liver
- Stomach

- Kidney

15* 18.1*

Pancreas

- Bowel

- Ovary

Healio™

® Leukaemia

@@e Lager circlesindicate more UK cancer cases

Circle size here is nat relative to other infographics based on Brown et al 2018,
Source: Brown et al, British Journal of Cancer, 2018
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