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Etiology of malignant tumours

- Multifactorial etiology




Chemical and physical factors — Carcinogenic agents
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Group 1 carcinogenic chemical agents

- Policyclic aromatic carbohydrogens (combustion products)
 tobacco smoke, smut, exhausted gas, urban outdoor air

« Aromatic amines
* production of aniline-dye, plant-protecting agents, plastic materials




Carcinogenic physical factors

e lonising radiation (physical-chemical-biologic phases ‘ DNA-damage)

* Non-ionising radiations
* UV (melanoma, skin squamous and basal cell cancers)
* Microwave & radiofrequency radiation (Group 2/B, gliomas?)
 Very low frequency electromagnetic field (0-300 Hz) (Group 2/B, leukemia?)
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Carcinogenic viral, bacterial, and worm infections (5-10%)

Human papilloma virus (HPV)

Hepatitis B virus (HBV)
Human polyoma virus

Human herpes virus

Exogen retrovirus

Hepatitis C virus
Human immunodeficiency virus

Helicobacter pylori

Schistosomas

16,18,6,11...31,33,35,39,45,51,
52,56,58,59,68,73,82

B, C (far-east)
BK, JC

EBV,
CMV,
KS

HTLV-1, HTLV-2
HCV

HIV-1

bacteria

worms: S. haematobium,
S. japonicum,

cervix, anal, bladder, head&neck
ca.

hepatocellular ca.
childhood neuroblastoma
nasophyarynx, Burkitt-lymphoma.

lethal midline granuloma,
Kaposi sarcoma

T-cell leukemia

lymphoma, aplastic anaemia,
cirrhosis, hepatocellular ca.

cancer risk increased indirectly by
primary immunosuppresion

gastric cc.

bladder, liver, colorectal, gastric ca.




Hereditary tumours (< 5%)

Cancer is caused by DNA-mutations

!

Cancer (at cellular level) is a genetic disease




Hereditary cancer syndromes (< 5%)

Mainly based on the inactivation tumour supressor genes

Syndrome Affected gene Tumours
Hereditary breast cancer BRCAL, BRCA2 breast, ovary, prostate, pancreas
Hereditary retinoblastoma RB1 retinoblastoma, osteosarcoma
Wilms-tumour WT1 Wilms-tumour
Fam. adenomatosus polyposis ~ APC Gl, brain, thyroid gland, retina

Lynch MLH1; MSH2,6; PMS1-2 stb. non polyposus colorectal ca.

Peutz-Jeghers STK11/LKB1 Gl, breast, ovary, endometrial,
testicular, pancreatic ca.

Ataxia teleangiectasia ATM lymphoma, leukemia, breast,
suprarenal gland

Li-Fraumeni TP53 sarcoma, breast, leukemia

Multiplex Endokrin Neoplasial MEN1 insulinoma, gastrinoma,
hypophyseal & parathyroid glands

Xeroderma pigmentosum XPA, XPB, XPC, XPD, XPE stb. melanoma, basalioma

von Hippel-Lindau VHL clear cell renal ca., phaeochromo-
cytoma, retinal angioma




Significance of cancer morbidity and mortality —
Hungarian data

new cancer cases/year ‘ 2030: new cases/year

1 out of 3 men/women will develop cancer during his/her life-time

1 out of 4 deaths (25%)
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Cancer incidence in Hungary (2008-2015)

_ Incidence
Tumour site

Skin (non-melanoma) (C44) 12011 | 12070 | 11319 1437/5| 14079 | 14629 | 15983 | 15370

1 | Lung (C33-C34) 11892 | 11263 | 10564 | 11947 | 11333 | 11304 | 11470 | 11776
2 | Colorectal (C18-C21) 10004 | 9543 | 9545 | 10673 | 10584 | 10664 | 10589 | 10567
3 | Breast (C50) 7070 | 6992 | 6711| 7939 | 7927 | 7919| 8075| 8324
4 | Prostate (C61) 3790 | 3645| 3635| 4352| 4028 | 4648 | 4576| 4501
5 | Lymphoproliferative (C81-95) 3822 3812 3688 4046 4477 4287 4284 4318
6 | Oral cavity (C00-C14) 3950 | 3653 | 3599 | 3956 | 3742 | 3759| 3765| 3700
7 | Bladder (C67) 3064 | 2873 | 2789| 3182| 3315| 3300| 3518 | 3427
8 | Pancreas (C25) 2571 | 2396 | 2324| 2260| 2546| 2738| 2693| 2885
9 | Kidney (C64-C66 és C68) 2492 | 2399 | 2402 | 2735| 2728| 2814| 2831| 2735
10 | Stomach (C16) 2672 | 2442 | 2243 | 2559 | 2437| 2433| 2260| 2361
ALL:| 84144 | 80745| 78014 | 90879 | 89993 | 91089 | 92166 | 93043




Cancer mortality in Hungary (2008-2015) (male & female)

Mortality by year

st | Moralvbyyer
2008 | 2009 | 2010 2011 2012 | 2013 | 2014 | 2015

Lung (C33-C34) 8330 8453 8648 8533 8896 8591 8733 8753
Colorectal (C18-C21) 4753 4949 4965 5054 5084 5017 5050 5008
Breast (C50) 2141 PARSK 2040 2159 YAV 2194 PARK 2250
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Incidence and mortality of the 10 most
common types of cancer in Hungary
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Standardized cancer
death rate in EU-28
member states

Standardised death rate (per 100,000 people)
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Cancer mortality for population in Europe
1955-2019
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Definition of National Cancer Control Program (NCCP):

A national cancer control program is a public health
program designed to reduce the incidence and mortality
of cancer and improve the quality of life of cancer

patients in a particular country or state, through the
implementation of evidence-based strategies for
prevention, early detection, treatment, and palliation,
making the best use of available resources.




Hungarian NCCP (1993-2001-2006-2018)

Content (WHO recommendation):
= primary prevention

= secondary prevention (screening)

* early diagnosis
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Risk-Disease-Prevention —

Primary and secondary prevention opportunities

Primary prevention

Lifestyle — Smoking
— Drinking alcohol
— Eating habits
— Personal hygiena

Environmental pollution | — Water
— Pesticides
— Fuels
— Soil

Vaccination — HBV vaccination
— HPV vaccination
3 econdary prevention

Omanised screening | — Cervical cancer
(secondary prevention) | — Breast cancer

— CGolomctal cancer




European Code against Cancer —
12 ways to reduce cancer risk

Do not smoke. Do not use any form of tobacco.

Make your home smoke free. Support smoke-free policies in your workplace.
3. Take action to be a healthy body weight.

Be physically active in everyday life. Limit the time you spend sitting.

Have a healthy diet: Eat plenty of vegetables and fruits, high-fibre foods. Avoid high-calore foods
(foods high in sugar or fat) and sugary drinks. Avoid processed meat; limit red meat and salt consumption.

If you drink alcohol of any type, limit your intake. Not drinking alcohol is best for cancer prevention.
/. Avoid too much sun, be careful with sunburn. Use sun protection. Protect children from strong sunlight!

In the workplace, protect yourself against cancer-causing substances by following health and safety
instructions!

Find out if you are exposed to radiation from naturally high radon levels in your home. Take action to reduce
high radon levels.

. For women: Breastfeeding reduces cancer risk for the mother. If you can, breastfeed your baby.
Menopausal hormone replacement therapy increases the risk of certain cancers. Limit the use of hormone
replacement therapy.

. Ensure your children take part in vaccination programmes for. Hepatitis B (for newboms), Human
papillomavirus (HPY) (for girls).

. Take part in organised cancer screening programmes for: bowel cancer (men and women); breast cancer
(women); cervical cancer (women).




Primary prevention
Elimination and minimalisation of carcinogenic factors

Smoking: lung, oral cavity, laryngeal, oesophageal, stomach, bladder, cervix
» |egislation — new law against smoking (2012)
 public health program

Obesity: esophageal, colorectal, breast, endometrium
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Early detection and screening
Screening: in symptom- and complaint-free risk groups
Early diagnosis: patients with symptoms

Early detection:
» Possibility of an effective treatment

* Reality of effective treatment: breast, cervix, oral cavity, larynx,
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Recommendations for early detection and screening
of selected cancers

Breast Yes
Cervix Yes
Colorectal Yes (Sept 2018-)

Lung Low-dose CT?

Oral cavity/Pharynx/Larynx Physical exam.???

Ovary CA-125 + TVUS???
Prostate PSA + RDE???
Oesophagus No
Stomach No

Skin melanoma No

Other skin cancers No
Bladder No
Retinoblastoma No

Testis No




European Code against Cancer, 4th Edition: Cancer screening™

Cervical cancer screening:

- Either cytology (Pap) testing or human papillomavirus
(HPV).

- If eytology is used for screening, women starting at age
25-30 years and from then on, every 3 or 5 years.

- ITHPV testing is used for screening, women starting at age
35 years (usually not before age 30 years) and from then
on, every 5 years.

Irrespective of the test used, women continue participating

in screening until the age of 60 or 65 years, and continue

beyond this age unless the most recent test results are
normal.

Breast cancer screening:

- women starting at age 50 years and not before age of
40 years,
- and from then on, every 2 years until age 70-75 years.

Colorectal cancer screening:

- men and women starting at age 50-60 years,

- and from then on, every 2 years if the screening test is the
guaiac-based faecal occult blood test (gFOBT) or the fecal
immunochemical test (FIT),

- or every 10 years or more if the screening test is flexible
sigmoidoscopy (FS) or colonoscopy (TC).

Most programs continue sending invitations to screening up
to age 70-75 years.




Secondary prevention - Screening

Cervix: = cytology (Kellner, NIO, 1950-)

= cytological network (Kellner, Dobrossy, NIO, 1960-)
" Cytelagical cervical screening (Dobrossy, Bodo, NIO, 1970-)
» Public Health Program (Kertai — 1994, 2001, 2002)

" ANCCE (Kasler; NIO; 1993
" EURIIC FHealtn Eregram, mogdel screening (Kertar— 1994; 2001, 2002)
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Hungarian population based mammography screening —
3'd-screening cycle (2006-2007)

* |nvited: 025.036

« Participated: 428.151

 Recalled (suspicious): 23.477 5.5%




Strategy for colorectal cancer screening

(1) Detection of occult colorectal bleeding
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Basic principles of complex oncotherapy —
3 methods for the managemant of malignant tumours

Surgical treatment
. A treatments

nemotnerapy
- Flormonal therapy —

Targeted piological therapy

lmmunotnerapy
_ L



Multidisciplinary treatment of malignant tumours

e Surgery (S)

« Radiotherapy (RT)

e Systemic therapy
— Chemo- , hormone-, immuno-therapy + targeted therapies




Anticancer therapies — Intention to treat

« Curative treatments
— Goal: Complete eradication of all tumour cells
— Intented to lead to the complete recovery of the patient




Types of surgical oncology interventions

* Prophylactic
« Diagnostic
« Therapeutic

— Curative
— Palliative

—

* Endoscopic removal of colorectal polyps
* Prophylactic segmental colectomy (hereditary colon ca.)

*  Prophnylactic ovariectomy/mastectomy (BRCA mutation carriers)

-t
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Diagnostic surgical interventions

Aspiration cytology (cervical smear sample or fine-needle aspiration)
Core-needle biopsy

Incisional biopsy Core-needle biopsy,

_ : HE staining
Excisional biopsy
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Therapeutic surgical interventions

« Curative operations = radical removal
Operability — refers to the patient
Resectability — refers to the tumour
Radicality = Clear surgical margins = RO resection!
Reconstructive/oncoplastic surgery




Chemotherapy

« Chemotherapy = Use of cytotoxic/cytostatic agents
« "Selective” killing of all rapidly dividing cells (tumour + healthy tissues)
« Systemic treatments = general effect on the whole organism

« Specific side-effects (hair-loss, nausea/vomiting, deterioration of
blood count, oral mucositis etc.)

Carpet bombing




Targeted biological therapies

« Specifically affect tumour cells with cell surface receptors of a given
type of tumour (and only that type)

« Specific killing of targeted tumour cells
« Milder side effects

The snipers




Cell division and metabolism control —
Potential targets for oncotherapy

Cell membranes
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|. Growth factors, 2. Growth factors receptors, 5. Adaptor proteins, 4 Docking/binding proteins

5. Nucleofide exchange factors, &. Phosphatases and phospholipases, 7. Transmitter kinases,
Ribosomes Transcnption factors, 10 Histones, 11. DNA, 12 Microtubules




Immunotherapy

Intended to enhance the natural, physiological anticancer immmune
response mechanisms of the body, and turn these against the tumour

At immunotherapy check-points the administered drugs inhibit the
Immunosuppressive effects of tumours

Immunological characteristics of tumours, immunotherapy targets, and the immunol ogical effects of
radiotherapy

Immunological characteristics of tumours Immunotherapy Immunological effects of radiotherapy
checkpoints
Decreasing tumour antigen expression Inducing neoantigen production from
necrotic tumour cells

Decreasing tumour antigen presentation Stimulating tumour antigen presentation

(decreasing the expression of MHC class | (increasing MHC class | expression)
and Il molecules)

Immunosuppressive cytokine (TGH3) Releasing cytokines (IFMv) to promote
secretion T-cell infiltration

Immunosuppressive cell (CTLA-4) Anti CTLA-4
secretion

PD-L1 overexpression (T-cell inhibition) Anti PD-1, Anti PD-11




Radiotherapy

« Clinical modality dealing with the use of ionizing radiation in
the treatment of patients with malignant tumours.

« Aim: To deliver precisely measured dose of irradiation to a
defined tumour volume with as minimal damage as
possible to the surrounding healthy tissues, resulting
eradication of the tumour.

« Selective killing of malignant cells




The role of radiotherapy as an
anticancer treatment modality

New cancer patients (100%) | Radiotherapy (60%) |

I— Paotentially curable (60%) —]

Surgery (40%) Radiotherapy (18%) | | Chemotherapy (2%)




Intention of radiation therapy

* Intention to treat:
— Curative (total dose: 50-80 Gy)
— Palliative (total dose: 20-60 Gy)

« Preoperative RT (down-staging & down-sizeing, devitalisation of







