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ETIOLOGY OF CANCER

C The etiology of cancer is complex and
multifactorial

C Itis caused by multiple factors (dietary and
lifestyle habits, genetic predisposition)

GENE AND ENVIRONMENT

B (Scientists refer to everything outside the body that interacts with
humans as the fenvironment
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Epidemiologiacgenetica
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C Gene - disease association
C Gene - gene interactions

C Gene - environment interactions
HuGE" problem:

Around 30,000 genes;
their combinations and
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Genome Epidemiology Papers
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COORTE
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Misura di effetto -RR/HR

Relative Risk in cohort study ¢
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Absolute risk in carriers (R.) =
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CASO-CONTROLLO

Case-control study
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Misura di effetto -OR
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Relative Risk in case-control study .-
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A A number of inherited
cancer gene increase

Genetic Factors of Cancer
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Estimate of the proportion of cancers attributable to environmental risk factors in
the UK (Doll R & Peto R, 2005 )

Table 3. Estimate of the proportion of cancers attributable to major risk factors in the

United Kingdom {Doll, 2005 #158}

Risk factor Attributable proportion (%0) Avoidable in
practice (%)
Best estimate Range of
acceptable
estimates
Tobacco smoking 30 27-33 30
Alcohol drinking 6 4-8 6*
lonizing radiation 5 4-6 <1
Ultraviolet light 1 1 <1
Infections 5 4-15 1
Medical drugs <1 0-1 <1
Occupation 2 1-5 <1
Pollution 2 1-5 <1
Diet and obesity 25 15-35 2
Reproduction and other hormonal 15 10-20 <1
_ factors
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* Total avoidance of alcohol would increase overall mortality as the increase in
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cardiovascular mortality would exceed the reduction in cancer mortality.



Attributable Proportion of Cancer due
to Genetics

C The can have a large population impact because
the relevant polymorphism may be highly
prelevant .

C The attributable risk Iin the population may be
large  when the variant allele frequency is high
even If the associated Iincrease or decrease In
cancer risk is small .
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Table II. Population attributable risk (PAR) and sample size requirements
for various combinations of OR. and prevalence of polymorphism (P)

Prevalence OR
1.25 1.5 2.0 5.0 25
50 % 11 2 33 66 92
1267 % 136 30 13
20% 4.8 9.1 16.7 44.0 82.8
1850 535 172 28 8
5% 1.2 2.4 4.8 16.6 54.5
6020 1689 516 69 11

Population attributable risk (in bold) and sample size (in italic) required to
detect each OR assuming a power of 80% and P < 0.05.

Brennan, Carcinogenesis 2002
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THE COMPONENT CAUSES MODEL

A cause Is a constellation of causal components that

constitute TOGETHER A CAUSAL MECHANISM, or
SUFFICIENT CAUSE.
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One Causal Mechanism
Single Component Cause

|
FIGURE 1—-Three sufficient causes of disease. ‘
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e CalISation and Causal Inference in Epidemiology s

| Kenneth J. Rothman, DrPH, Sander Greenland, MA, MS, DrPH, C Stat




CAUSAL PIES for a certain disease

Sufficient cause | Sufficient cause Il Sufficient cause IlI

Where G is Gene, responsible for 20% of the cases of the diseases (namely
those occurring through the sufficient cause Il path)
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