
FROM	CARCINOGENESIS

TO	TREATMENT
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LIFETIME	RISK	OF	CANCER

1	in	3	will be	diagnosed

1	in	5	will die



3

1	in	2	will be	diagnosed

1	in	4	will die

LIFETIME	RISK	OF	CANCER
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CARCINOGENESIS	

Cancer is caused by	genetic (inherited and	sporadic mutations)	and	epigenetic disorders

Mutations can be	germinal	or somatic (induced by	carcinogens or spontaneous)

Overall cancer risk is influenced by	inherited factors,	lifestyle,	environment	and	LUCK



5NEOPLASTIC	TRANSFORMATION

IS	MEDIATED	BY:

¡ ONCOGENES	(TURNED	ON	BY	MUTATION)

¡ pedal to	the	metal

¡ SUPPRESSOR	GENES	(TURNED	OFF	BY	MUTATION)

¡ no	brakes

¡ DNA-REPAIR	GENES	(MUTATION	LEADS	TO		GENOMIC	INSTABILITY)

¡ Incompetent Auto	Mechanic
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MANY	MUTATED	GENES	

REGULATE	ONLY	A	FEW

INTRACELLULAR	PATHWAYS

OF	CRITICAL	IMPORTANCE
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TUMOR	DEVELOPMENT

FROM	HYPERPLASIA	TO	INVASIVE	CANCER
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1.000.000.000	cells

~	clinical detection

(historical)	approx.	

30	cell divisions

1.000.000.000.000	

cells

~	1	kg	

DEATH

approx.	40	divisions



11TUMOR	PROGRESSION	– CLONAL	SELECTION		IN	

AGREEMENT	WITH	DARWINIAN	THEORY

=THE	FITTEST	WILL	SURVIVE
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13NEOPLASTIC	TRANSFORMATION	

POLYCLONAL	OR	MONOCLONAL	



14

THE	HALLMARKS	OF	CANCER
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HALLMARKS	OF	CANCER

intracellular pathways



16
NOVEL	HALLMARKS	OF	CANCER



IMMUNE	SURVEILLANCE 17

TUMOR	ESCAPE	MECHANISMS

• loss of	MHC	class I =	not	recognizable by	T	cells

• secretion of	soluble MHC	class I =	supression of	NK	cells

• secretion of	IL-10,	IL-6,	IL-4,	VEGF =	general immune suppressio

• upregulation of	PD-L1,	PD-L2 =	direct suppression of	T	cells
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TUMOR	- IT	IS	NOT	JUST	ABOUT	

CANCER	CELLS



19INTRATUMORAL	CROSSTALKS	

LEADING	TO	PROGRESSION



20ANGIOGENESIS



21ANGIOGENESIS
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ANGIOGENESIS	– PROANGIOGENIC	

FACTORS
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INVASION/METASTASIS
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LYMPHANGIOGENESIS		- METASTASES	IN	LYMPH

NODES
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DISTANT	METASTASES	(LIVER)	

VIA	BLOOD
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HALLMARKS	OF	CANCER	– ACHILLES	

HEEL	OF	CANCER?
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PHASES	OF	TUMOR	DEVELOPMENT

1. INDUCTION	– 5-10	YEARS

2. IN	SITU	– 5-10	YEARS

3. INVASIVE	– 1-5	YEARS

4. DISSEMINATION	1-5	YEARS
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PRECANCEROUS	CONDITION

Premalignant lesions are morphologically atypical tissue which appears

abnormal under microscopic examination,	and	in	which cancer is more likely to	

occur than in	its apparently normal counterpart.	
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Benign vs	Malignant Tumors
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HPV-ASSOCIATED	CANCERS
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ALCOHOL

¡ head and	neck cancer,	

¡ esophageal cancer,	

¡ liver cancer,	

¡ breast cancer,	

¡ colorectal cancer
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SMOKING

- lung cancer

- head&neck cancers

- pancreatic cancer

- kidney cancer

- bladder cancer
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SMOG

- lung cancer

- pancreatic cancer

- kidney cancer

- bladder cancer

- liver cancer

- billiary tract cancers
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PHYSICAL	CAUSES

¡ ULTRAVIOLET	RADIATION

¡ SUNLIGHT

¡ TANNING	BED

¡ IONIZING	RADIATION

¡ RADON

¡ CANCER	TREATMENT

¡ ELECTROMAGNETIC	RADIATION

¡ CELLULAR	PHONES?
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RADIATION-INDUCED	SARCOMA
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OBESITY-ASSOCIATED	CANCERS

¡ Esophagus

¡ Pancreas

¡ Colon	and	rectum

¡ Breast (after menopause)

¡ Endometrium	(lining of	the	uterus)

¡ Kidney

¡ Thyroid

¡ Gallbladder
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¡THE	MAJORITY	OF	MALIGNANT	TUMORS	IN	ADULTS	

GROWS	SLOWLY

¡USUALLY	A	FEW	DAY/WEEK	DELAY	IN	DIAGNOSIS	

DOES	NOT	WORSEN	PROGNOSIS	AND	TREATMENT	

EFFICACY

¡TWO	WEEKS	FOR	SYMPTOM	IMPROVEMENT	BEFORE	

INITIATION	OF	SPECIFIC	CANCER	DIAGNOSIS

¡THE	EARLIER	THE	BETTER- IN	TERMS	OF	CURE	AND	

LONG-TERM	PROGNOSIS
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CANCER	EPIDEMIOLOGY
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Estimated Cancer Deaths in the US in 2013



Cancer Death Rates* by Sex, US, 1975-2009



Cancer Death Rates* Among Men, US,1930-2009



Cancer Death Rates* Among Women, US,1930-2009



Total Number of Cancer Deaths Averted from 1991 to 

2009 in Men and 1992 to 2009 in Women



Estimated New Cancer Cases* in the US in 2013



Cancer Incidence Rates* by Sex, US, 1975-2009



Cancer Incidence Rates* Among Men, US, 1975-2009

PSA	

SCREENING



Cancer Incidence Rates* Among Women, US, 1975-2009



Cancer Incidence Rates* by Sex and Race, US,1975-2009



69The Lifetime Probability of Developing Cancer for Men, 

2007-2009*



70The Lifetime Probability of Developing Cancer for Women, 

2007-2009*



71Five-year Relative Cancer Survival Rates (%) by Race, 

2002-2008



72Trends in Five-year Relative Cancer Survival Rates (%), 1975-2008



Trends in 5-year Relative Survival Rates for Childhood Cancer,

Ages 0-19 yrs,1975-2008

SURVIVORS!



Trends in Tobacco Use and Lung Cancer Death Rates* in the US



Trends in Cigarette Smoking, Adults 18 and Older, US, 1965-2011



Trends in Cigarette Smoking* among Female High School Students, 

US, 1991-2011



Trends in Cigarette Smoking* among Male High School 

Students, US, 1991-2011



Trends in Obesity* Prevalence, Adults Aged 20 to 74, US, 

1960-2010



Trends in Overweight* Prevalence (%), Adults 18 and 

Older, US, 1992-2010



Trends in Obesity* Prevalence among Children, US, 1971-2010



81
Breast Cancer Screening Guidelines

2014	- SWITZERLAND	ABOLISHED	SCREENING	MAMMOGRAPHY	PROGRAM



82Cervical Cancer Screening Guidelines



83Colorectal Cancer Screening Guidelines*
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CANCER	STAGING

N+ M+
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CANCER	STAGING	- TNM

¡T	– TUMOR

¡N	– NODES	(LYMPH)

¡M	– METASTASES



86PROGNOSIS	IS	DIRECTLY	

ASSOCIATED	WITH	STAGE

I

II

III

IV

STAGE 5-YEAR	SURVIVAL

0 100%

I 85-100%

II 50-80%

III 30-60%

IV <5%
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STAGING	vs	PROGNOSIS

¡ STAGE	I T1	N-

¡ very good prognosis – surgery is usually enough

¡ STAGE	II	 T2-4	N-

¡ good prognosis,	surgery +/- adjuvant treatment

¡ STAGE	III N+

¡ sugery +	adjuvant treatment

¡ STAGE	IV	 M+

¡ cure is extremely rare – basically palliative systemic treatment

RADICAL	APPROACH



88

RADICAL	APPROACH

¡ GOAL	- CURE

¡ AGGRESSIVE	TREATMENT

+ SURGERY

+	 ADUVANT	TREATMENT

SYSTEMIC	TREATMENT

¡ chemotherapy

¡ endocrine therapy

¡ targeted therapy

RADIOTHERAPY
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PALLIATIVE	APPROACH

CHRONIC	DISEASE=CHRONIC	TREATMENT

¡GOALS

¡ IMPROVED	SURVIVAL	

¡ IMPROVED/MAINTAINED	QUALITY	OF	LIFE

¡BASIS– CHRONIC	SYSTEMIC	THERAPY

¡ SKILFULL	AND	SMART	TREATMENT

¡AGRESSIVE	DISEASE	=	AGGRESSIVE	TREATMENT

¡ FAST	DISEASE	=	FAST	TREATMENT


