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CANCER STATISTICS

Cancer Research UK



Number of Cancer Deaths Averted

Siegel et al. CA CANCER J CLIN 2016;66:7–30

• Prevention

• Early detection

• Better cures



What is the cause of cancer? 

Cancer is caused by mutations

Hereditary 

APC - Familial adenomatous polyposis (FAP) 

BRCA1, BRCA2, TP53 and PTEN – Breast cancer

Somatic

• Chemicals

• Radiation

• Viral infections

• Age

Normal Cell

Preneoplasia

Cancer

Drug Resistant

Cancer



How can we estimate the contribution of 
environmental factors?

Cancer Research UK
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How can we estimate the contribution of 
environmental factors?

Levin, M. L., Goldstein, H., and Gerhardt, P. R. (1950). Cancer and tobacco smoking: a preliminary report. J. Am. Med. Assoc. 143, 336–338.



How can we estimate the contribution of 
environmental factors?

Methods

•Combined data on 44,788 pairs of twins listed in the Swedish, Danish, and 

Finnish twin registries 

•Cancer at 28 anatomical sites 

Results

•At least one cancer occurred in 10,803 persons among 9512 pairs of twins. 

•Statistically significant effects of heritable factors were observed for prostate 

cancer, colorectal cancer and breast cancer 

Conclusions

Inherited genetic factors make a minor contribution to susceptibility to most 

types of neoplasms. This finding indicates that the environment

has the principal role in causing sporadic cancer.

Lichtenstein et al (2000), NEJM
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Environmental factors contributing to cancer

American Institute for Cancer Research

• Tobacco

• Sunlight

• Overweight

• Diet

• Alcohol

• Infections
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Health professionals: Cancer may be prevented!

American Institute for Cancer Research
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What people actually think….
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40% of all cancers could be prevented!

American Institute for Cancer Research
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Normal Cell
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Cancer

Drug Resistant

Cancer

Questions addressed….

What are the environmental factors contributing to 

cancer?

How can we use this knowledge to prevent cancer?

How can we prevent drug resistance? 

Bettina 

Grasl-Kraupp

Wolfgang

Huber

Siegfried 

Knasmüller

Associate Professors/Group Leaders 

Gergely

Szakacs



Genotoxic Carcinogens
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Preneoplasia
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Drug Resistant

Cancer

Siegfried 

Knasmüller

• Prevention of nutritional effects: obesity

• Environmental control 

Misik et al. Environ Sci Pollut Res Int. 2015; Misik et al. Environ Res. 2014.

• Occupational exposures: biomarkers, monitoring

Bolognesi et al. Mutagenesis. 2015; Nersesyan et al. Mutat Res Rev 2014; 

Bonassi et al.Mutat Res. 2011; Thomas et al. Nat Protoc. 2009.

• Newly developed chemicals 

Ferk et al. Arch Toxicol. 2016; Koller et al. Food Chem Toxicol. 2015; Koller

et al. Arch Toxicol. 2013. 



Tumor promotion-hepatocarcinogenesis

Normal Cell

Preneoplasia

Cancer

Drug Resistant

Cancer

Bettina 

Grasl-Kraupp

• Secretome of mesenchymal liver cells 

Drucker et al., Carcinogenesis 2006;Klepeisz et al., PlosOne 2013

• Secretion of HB-EGF from preneoplastic cells

Sagmeister et al., J. Hepatol 2008; Nejabat et al., in preparation

• Phox-activity in Kupffer cells 

Parzefall et al., Arch. Toxicol. 2015

• Secretion of TNFa as anti-apoptosis factor 

Riegler et al., Carcinogenesis 2015

• Peroxidized lipids in food 

Sagmeister et al. J. Hepatol 2008, Rohr-Udilova et al., Hepatology 2012, 

Böhm et al., J. Hepatol 2013



Chemoprevention of drug resistance

Normal Cell
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Cancer

Drug Resistant

Cancer

• Role of efflux-based mechanisms in the drug 

resistance of cancer

Szakacs et al., Nature Rev. Drug Disc 2004 

• Investigating the pathophysiological role of ABCB6

Kiss et al. PlosOne 2012, Kiss et al. et al., Biochem J 2015

• Investigating the mechanism of action of ABCB1

Bársony et al., Scientific Reports 2016

• Collateral sensitivity

Szakács et. al., Chem Rev 2014, Pape et al., Eur J Med Chem 2016, Pape et 

al., J Inorg Biochem 2015

Gergely

Szakacs



Targeting the Achilles’ heel: a radically new 
strategy to eliminate MDR cells
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•Study of chemical and physical factors 

contributing to cancer
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•Study of chemical and physical factors 

contributing to cancer

•Work with federal agencies

AUSTRIAN GOVERNMENT 
Codex Alimentarius

FAO/WHO Codex-Alimentarius commission (WECO)

Scientific committee for genetic technology (WAFI)

Health committee for tobacco products and e-cigarette

EUROPEAN FOOD SAFETY AUTHORIY
Scientific Panel on food contaminants (CONTAM)  

GERMAN AUTHORITY
National Institute for Risk Assessment Berlin:

BfR-Kommission für „Lebensmittelzusatzstoffe, 

Aromastoffe und Verarbeitungshilfsstoffe“
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•Study of chemical and physical factors 

contributing to cancer

•Work with federal agencies

•Engage public stakeholders
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Postgraduate Course Toxicology, MUW IKF

• Master of Sciences in Toxicology

• European Registered Toxicologist (ERT)

• Since 1993 -150 international attendees from Regulatory 
Authorities, Companies, and Universities.

•Study of chemical and physical factors 

contributing to cancer

•Work with federal agencies

•Engage public stakeholders

•Train interdisciplinary researchers



Chemical Safety and Cancer Prevention

Normal Cell

Preneoplasia

Cancer

Drug Resistant

Cancer

•Study of chemical and physical factors 

contributing to cancer

•Work with federal agencies

•Engage public stakeholders

•Train transdisciplinary researchers

•Prioritize prevention

•Transform how research is conducted

•Translate and communicate science to society


