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Doll & Doll & PetoPeto, 1981, 1981

Source: Doll R, Peto R. The causes of cancer: quantitative estimates of avoidable risks of cancer
in the United States today. Journal of the National Cancer Institute. 1981. 66(6):1191-1308.



Notable LimitationsNotable Limitations::

 Relied on epidemiologic studiesRelied on epidemiologic studies
of workers in large industries.of workers in large industries.

 Did not consider exposures inDid not consider exposures in
smaller work places.smaller work places.

 Did not consider exposures fromDid not consider exposures from
indirect contact with carcinogens.indirect contact with carcinogens.

 Excluded deaths of people 65Excluded deaths of people 65
and overand over

Doll & Doll & PetoPeto, 1981, 1981

Source: Clapp R, Howe G, Jacobs M. “Environmental and Occupational Causes of Cancer,” 2005.



AcknowledgedAcknowledged::

 Some exposures interact withSome exposures interact with
each other.each other.

 Proportions are impossible toProportions are impossible to
quantify because not allquantify because not all
avoidable causes are known.avoidable causes are known.
 When When ““all avoidable causes areall avoidable causes are

known . . . may add up toknown . . . may add up to
several hundred percent.several hundred percent.””

Doll & Doll & PetoPeto, 1981 and 1998, 1981 and 1998

Sources: 1) Doll R, Peto R. The causes of cancer: quantitative estimates of avoidable risks of
cancer in the United States today. Journal of the National Cancer Institute. 1981. 66(6):1191-
1308.  2) Doll R. Epidemiological evidence of the effects of behaviour and the environment on
the risk of cancer. Recent Results in Cancer Research. 1998. 154:3-21.



Total agents evaluated over 950

 Carcinogenic to humans 107

 Probably carcinogenic to humans   69

 Possibly carcinogenic to humans 266

 Not classifiable          508

 Probably not carcinogenic to humans     1

International Agency for
Research on Cancer (IARC)

Evaluations of agents, mixtures, and exposures (as of April, 2011)

Source: International Agency for Research on Cancer. http://www-cie.iarc.fr/



Current Mechanistic Understanding

Source: Hanahan D and Weinberg R. Hallmarks of Cancer: The Next Generation.
Cell 2011;144:646-674





Current Mechanistic Understanding

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



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

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.

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





Childhood Brain Cancer: Documented Links

 Ionizing radiationIonizing radiation [Strong] [Strong]
 DichlorvosDichlorvos  [Good][Good]
 LindaneLindane  [Good][Good]
 PesticidesPesticides [Good] [Good]
 Second-hand smokeSecond-hand smoke [Good] [Good]
 SolventsSolvents [Good] [Good]

Source:  Solomon G, Schettler T, Janssen S. “CHE Toxicant and Disease
Database.” Accessed 6-8-11: http://www.healthandenvironment.org/.



Childhood Leukemias: Documented Links

 Ionizing radiationIonizing radiation [Strong] [Strong]
 Carbon tetrachlorideCarbon tetrachloride [Good] [Good]
 Chlorinated solventsChlorinated solvents [Good] [Good]
 Metal dustsMetal dusts [Good] [Good]
 PesticidesPesticides [Good] [Good]
 Secondhand Secondhand smokesmoke [Good] [Good]
 Trichloroethylene (TCE)Trichloroethylene (TCE) [Good] [Good]

Source:  Solomon G, Schettler T, Janssen S. “CHE Toxicant and Disease
Database.” Accessed 6-8-11: http://www.healthandenvironment.org/.



Non-Hodgkin’s Lymphoma: Documented Links
 1,3-butadiene1,3-butadiene [Strong] [Strong]
 BenzeneBenzene [Strong] [Strong]
 Dioxins/TCDDDioxins/TCDD [Strong] [Strong]
 FormaldehydeFormaldehyde [Good] [Good]
 Hair Dyes [Good]Hair Dyes [Good]
 Herbicides, fungicides,Herbicides, fungicides,

insecticides [Good]insecticides [Good]

 Ionizing radiationIonizing radiation [Good] [Good]
 PCBs [Good]PCBs [Good]
 Styrene [Good]Styrene [Good]
 Tetrachloroethylene Tetrachloroethylene (PCE)(PCE)

[Good][Good]
 Trichloroethylene (TCE)Trichloroethylene (TCE) [Good] [Good]

Source:  Solomon G, Schettler T, Janssen S. “CHE Toxicant and Disease
Database.” Accessed 6-8-11: http://www.healthandenvironment.org/ and
President’s Cancer Panel, “Reducing Environmental Cancer Risk, What
We Can Do Now.”  May, 2010.



PresidentPresident’’s Cancer Panel reports Cancer Panel report

 2008-2009 report on 2008-2009 report on ““ReducingReducing
Environmental Cancer RiskEnvironmental Cancer Risk”” released in released in
May, 2010May, 2010
(http:(http://deainfo//deainfo..ncinci..nihnih..gov/advisory/pcp/annualReports/indexgov/advisory/pcp/annualReports/index..htmhtm))

 Critiqued current chemicals regulatoryCritiqued current chemicals regulatory
regimeregime
 Called environmental cancer burden Called environmental cancer burden ““grosslygrossly

underestimatedunderestimated””



Cancer PanelCancer Panel  report report concon’’tt..

 Recommended chemicals policy reform toRecommended chemicals policy reform to
make regulations more precautionary andmake regulations more precautionary and
prevention-orientedprevention-oriented

 Recommended support for Recommended support for ““GreenGreen
chemistry initiatives, including processchemistry initiatives, including process
redesign . . .redesign . . .””
 Urged careful study of new products toUrged careful study of new products to

ensure short- and long-term safetyensure short- and long-term safety



Reactions to Panel reportReactions to Panel report

 Massive publicity in print and electronicMassive publicity in print and electronic
media in 2010media in 2010
 Over 1 billion Over 1 billion ““impressionsimpressions”” in media and on- in media and on-

line newsletters, line newsletters, blogsblogs

 Criticism by American Cancer Society,Criticism by American Cancer Society,
American Council on Science and HealthAmerican Council on Science and Health
 Asserted that attention would be taken offAsserted that attention would be taken off

tobacco, diet and exercisetobacco, diet and exercise



Next steps, 2011 and beyondNext steps, 2011 and beyond

 Support for Support for ““Safe Chemicals Act of 2011Safe Chemicals Act of 2011””
(S. 847), state initiatives(S. 847), state initiatives

 Continued networking, advocacy andContinued networking, advocacy and
alternatives assessmentalternatives assessment


