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Doll & Peto, 1981

TABLE 20—Proportions of cancer deaths attributed to
various different factors

Percent of all
cancer deaths

Factor or class of factors Range of

te acceptable
estimates

Tobaeco 25-40

Alcohol

Diet

Food additives

Reproductive” and sexual be-
haviour

Occupation

Pollution

Industrial products

Medicines and medieal pr

Geophysical factors®

Infection

Unknown

s
estima

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.1
5.1
5.1

Source: Doll R, Peto R. The causes of cancer: quantitative ate avo of cancer
in the United States today. Journal of the National Cancer Institute. 1981. 66(6):1191-130

Dollf & Peto), 1984
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Dollf& Peto), 1984 and 1998
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International Agency for
Research on Cancer (IARC)

Evaluations of agents, mixtures, and exposures (as of Jan., 2008)

Total agents evaluated over 900

Carcinogenic to humans 102
Probably carcinogenic to humans 69
Possibly carcinogenic to humans 246

Not classifiable
497

* Probably not carcinogenic to humans 1

Source: International A 0 arch on Cancer. http ie.iarc.fr/

Current Mechanistic Understanding

Source: Hanahan D and Weinberg R. The Hallmarks of Cancer. Cell 2000;100:57-70




Current Mechanistic Understanding

Figure 4. Parallal Puiieays of Tumoriges-
s
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Some substances and mixtures evaluated by IARC as definite
human carcinogens and that are occupational exposures.

Substance or mixture Occupation or industry in which the substance is found® Site[s)

Physical agents
lonizing radiation and sources Radinlogists; technologists; nuclearworkers; radium-dial
thereof, including, natably, painters; underground miners; plutonium workers; cleanup
Xrays, yrays, neutrons, and workers following nuclear aceidents; aircraftcrew
radon gas

Solar radiation Qutdoor workers

Respirable dusts and fibers
Asbestos Mining and milling; by-product manufacture; insulating;
shipyard workers; sheet-metal workers; asbestos
cement industry

Erionite Waste treatment; sewage; agricultural waste; air pollution
control systems; cement aggregates; building materials
Silica, crystalline Granite and stone industries; ceramics, glass, and
related industries; foundries and metallurgical industries;
abrasives; construction; faming
Talc containing Manufactura of pottery, paper, paint, and cosmetics
asbestiform fibers Mesothelioma®
Wood dust Logging and sawmill workers; pulp and paper and Nasal cavities
paperboard industry; woodworking trades {e.q., furniture and paranasal
industries, cabinetmaking, carpentry and construction] sinuses'
used as filler in plastic and linoleurn production
Source: Siemiatycki et al. Listing occupational carcinogens. Table 3. Environmental
Health Perspectives. 112(15):1447-57, Nov 2004. http://www.ehponline.org/

Some substances and mixtures evaluated by IARC as definite
human carcinogens and that are occupational exposures, cont’d.

Metals and metal compounds
Arsenic and arsenic Nonferrous metal smelting; production, packaging, and Skin®
compounds use of arsenic-containing pesticides; sheep dip Lung?
manufacture; waol fiber production; mining of ores Liver
containing arsenic {angiosarcomal®
Beryllium Beryllium extraction and processing; aircraft and aeraspace Lung?
industries; elestronics and nuslear industries; jewelers
Cadmium and cadmium Cadmiurm-smelter workers; battery production workers; Lung®
compounds cadmium-copper alloy workers; dyes and pigments
production; electroplating processes
Chromium compounds, Chromate produstion plants; dyes and pigments; plating Lung?
hexavalent and engraving; chromium ferro-alloy production; Nasal sinuses®
tain | welding; in wood pi : leather
tanning; water treatment; inks; photography; lithography;
diilling muds; synthetic perfumes; pyrotehnics;
corrosion resistance
Selected nickel compounds, Nickel refining and smelting; welding Lung?
including combinations of Nasal cavity
nickel oxides and sulfides and sinuses”
in the nickel refining industry
Wood and fossil fuels and their by-products
Benzene Production; solvents in the shoe production industry; chemical, Leukemia®
pharmaseutical, and rubber industries; printing industry
(rotogravure plants, bindery departments], gasoline additive
Coal tars and pitches Production of refined chemicals and coal tar products Skin?
(patent-fuel; coke production; coal gasification; aluminum Lung®
production; foundries; road paving and construction (roofers Bladder®
and slaters)

Source: Siemiatycki et al. Listing occupational carcinogens. Table 3. Environmental
Health Perspectives. 112(15):1447-57, Nov 2004. http://www.ehponline.org/




IARC: Examples ofi agents: classified asi human| carcinogens
(net necessarily fiound infoccupational settings)

Alcohel - inralceholic drinks

ArSEIC = [ diRkinopwater, Woodl presenvatives,,
pesticides

Benzene: = [ VERICIE eExfiaust;, Cigeretie simoke; soime
pesticides, around refineries

Cadmium = as a stanilizertin PVC products; in re=chargeable
batteries & phosphate fentilizers

IDioXin - combustion| e chilornnated plastics,
Wood presenvatives

Formaldehyder (IMA)=1n resins' and commoen hiousehold materials and
products

Radiation) (Ienizing) = iniradioactive materials high:voliage
EQUIPMENT; aroune UCIEa e actors

Vinyl'chleride - in polyvinyl resins and products

SEER Delay-Adjusted Incidence and US Mortality
All Childhood Cancers, Under 20 Years of Age
Both Sexes, All Races, 1975-2003
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Melanoma: Documented Links

e UV radiation [Strong]

Thyroid Cancer:-Documented Links
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Non-Hodgkin’s Lymph Documented Links
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Breast Cancer: Documented Links

Active smoekingl[Strong]
Estrogens/BES Strong|
Ethylralcotiol (Ethenel) [Stiengl
lonizing radiation! [IStrong]
Secondhand smoke[Streng?]
Aromeatic ammest[EGoed]
Ethylene oxider [Good]

PAKS [Good]

PCBs [Good]

Progestins|[Eood]

Solvents [Good]
tetrachloroethylene (PCE) [Good]
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Endicett mostality, stuey  resulis

\VielanemearPCVR=ES617: 0506 Cl: 110/ 8567
Lympheman(iales) REVR=2205 95 Cl5 104,25 0%
Kidney: (males) PEVR=1655 9526 Cl: 45,424

Bl (imales)f PCVIR=1905 95 Cl 5 52,485

Breast (females)) PEVIR=1265 5% Gl 84,321

u = statistically/significant (9=.05)

u Notezaesenesulis are Ve similario the patterarsecnii B
San Jose (Caliiormia)woerkersiingarstudy publishediin
Environmental Healthiin @ctoher; 2006 (See fijourhalinet)

A Few Lessons from History

“Environmental carcinogenesis is the
newest and one of the most ominous of the
endproducts of our industrial environment.
Though its full scope and extent are still
unknown..., enough is known to make it
obvious that extrinsic carcinogens present
a very immediate and pressing problem in
public and individual health.”

-- Wilhelm Hueper, senior scientist
U.S. National Cancer Institute
Environmental Cancer, 1948

The Precautionary Principle
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The Need to Act on What We Know

“It is time to start pursuing
alternative paths. From
the right to know and the
duty to inquire flows the
obligation to act.”

-- Sandra Steingraber
Living Downstream, 1997
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