PREVENCE

» Primarni prevence

Cil — odstranovat nebo omezovat mozné pfi¢iny vzniku onemocnéni

Na zaklad€ novych poznatkil o patogenezi onemocnéni, vysledky
epidemiologickych studii (migracni studie, zpusob zivota, stravovaci navyky,
socioekomickeé pomery)

Rizikové faktory zevniho prostredi ( koufeni, alkohol,zafeni, zpusob vyzivy,
obezita)

Protektivni faktory (Vlaknina, vitaminy, flavonoidy atd.)

» Sekundarni prevence

Vyhledavani a sledovani rizikovych jedincu nebo skupin obyvatelstva —
preventivni prohlidky, samovySetfovani

Screening (vyhledavani, depistaz) — vyhledavani Casného a 1éCitelného stadia
onemocneni

» Terciarni prevence

Sledovani nemocnych s vyléCenym onemocnénim s cilem vC€as odhalit recidivu
nebo relaps onemocnéni

» Chemoprevence
Pouziti farmakologickych nebo prirozenych latek k inhibici jiz zapocatého
onemocnéni (retinoidy, deltanoidy, antiestrogeny, nesteroidni antiflogistika)




Preventivni opatfeni u nadoru kolorekta

NSAIDs-aspirin,
pbuprofen, sulindac,
-2 inhibitory,
oxib

Vytypovani rizikg

Brzka detekce Chemoprevence

Yitamin E,
calcium, folat

Zivotni styl
Vyzwa aktivita, nizkotukova
%, vlaknina, antioxidanta




Geneticka predispozice

vytypovani skupin s malym a velkym rizikem

fyzicka aktivita a télesna hmotnost (BMI)
ovlivituje hladinu hormonii

Metabolicky profil

polymorfismus aktivacnich a metabolizujicich enzymu




Idealni pozadavky pro testovani cilovych agens u lidi

Testovani

Preklinické

Faze I/

Podminky

Védecké oduvodnéni

Pocatecni formulace

Diikaz protinadorového plsobeni
Vyuziti pro lidské nadory

Formulace kvalitniho wyrobniho postupu
Farmakokinetické testy

Méreni cilowch ucinkd

Bezpec€na pocatecni davka

Doporucené davkovani
Test ciloveho ucinku
Profil toxicity

Diikaz cilového ucinku

Dikaz cilowch ucinku
Potnzeni bezpecnosti
Uginna dawka

Rozsifeny profil toxicity

Koncové body

Formulace kvalitniho wrobniho postupu
Dikaz cilowch ucinku

Reakce xenoimplantatu

Pfimé mérfeni cile

Nepfimé méreni cile
Farmakokinetické testy
Preklinicka toxikologie

Bezpecna pocatecni davka
Farmakokinetiky

Pfimé potlaceni cile

Neprimé potlaceni cile

Toxicita

Maximalné tolerovana davka pro klasickou
toxicitu

Minimalni u€inna davka

Dikaz odpovédi nadoru

Dikaz molekularnich G€inkl
Pfimé/nepfimé cilové méreni

DalSi méreni efektivity

Zmény v nadorowch markerech
Cas pro progresi choroby
ZlepSeny Cas pro progresi choroby
SniZzeni metastaz

Odpoved nadoru

Zlepseni preziti

ZwSena kvalita Zivota
Ekonomicka uskutecnitelnost




Schéma vyvoje cilové terapie

TESTOVACI KASKADA

Primarni biochemicky screening

l

Sekundarni testy na bunééné urovni

l

Testy bunécné selektivity

l

Primarni in vivo testy

l

Sekundarni in vivo testy

l

Preklinicky a klinicky vyvoj




LECEBNE METODY u nadorovych onemocnéni

CHIRURGIE
OZAROVANI
CHEMOTERAPIE
BIOLOGICKA TERAPIE

Chemoterapeutickée latky

» platinove derivaty

P antimetabolity (metotrexat, fluorouracil)

P inhibitory topoizomeraz (doxorubicin, etoposid)
P alkylac¢ni ¢inidla (cyklofosfamid)

» rostlinne¢ alkaloidy (vinblastin, paclitaxel)




Podpurna (symptomaticka ) leCba
Nema za cil smrt nadorovych bungk, ale usiluje o co nejlepsi kvalitu Zivota
nemocnych (zmirnéni obtiZi vyvolanych nddorem a 1é¢bou)

Paliativni lécba — komplexni podptlirna 1écba u pacientli s pokroc¢ilym
nevylécitelnym onemocnénim

Kurativni lecba — cilem je vylé€eni nemocneho
Nekurativni leCba — cilem je zabijet nadorove bunky, ale nema ambice vyhubit
vSechny (pokrocilé onemocnéni, rezistence na 1écbu atd.)

Adjuvantni lécebné postupy —chemo- nebo radio-terapie — u téch nadori, kde
je predpokladana pritomnost mikrometastaz nutna chemosenzitivita nadoru
Neoadjuvantni postupy — predoperacni 1éCba s cilem zmensSit primarni nador
pied chirurgickym vykonem




Nové terapeutické pristupy

Cilem je pfimo a cilené zasahnout do klicovych mechanismu karcinogeneze
na bunécné urovni (targeted therapy).

Casto v kombinaci s konvenénimi 1é¢ebnymi postupy

Biologicka terapie - hledani novych ptistupu na zakladé poznani mechanismu

P Stimulace obrannych mechanismu hostitele v€etné€ specifickych a
nespecifickych imunologickych pristupt (imunoterapie)
Bunécna terapie — nespecificka, specificka (protinadorové vakciny)

P Strategie cilené pfimo na zménu nadoroveho rustu a diferenciace - vyuziti
rustovych faktort, genetické inZenyrstvi - ovlivnéni kliCovych gent

(cykloterapie — bun. cyklus)

P anti-angio-terapie — cilena proti neovaskularizaci




Progrese nadorového onemocneni

PROGRAMMED DEATH
OF ALTERED CELLS
(APOPTOSIS)

GENETIC MUTATIONS _ : ' PROCESSES THAT LEAD
THAT CAN LEAD TO EXCESSIVE PROLIFERATION
TO CANCER OF GENETICALLY DAMAGED CELLS

HEALTHY CELL DAMAGED CELL CANCER CELLS
(PRECANCEROUS)

DIFFERENTIATION
OF CELLS

JARED SCHNEIDMAN DESIGN




ANTIMETABOLITES

Some anticancer compounds act as
false substances in the biochemical re-
actions of a living cell. A prime example
of such a drug is methotrexate, which is
a chemical analogue for the nutrient folic
acid. Methotrexate functions, in part, by
binding to an enzyme (orange) normally
involved in the conversion of folic acid
into two of the building blocks of DNA,
adenine and guanine. This drug thus pre-
vents cells from dividing by incapacitat-
ing their ability to construct new DNA.

METHOTREXATE

FOLIC ADENINE
ACID 0

DNA

Examples: methotrexate, fluorouracil,
gemcitabine

Families of Chemotherapeutic Drugs

TOPOISOMERASE INHIBITORS

Replication of a cell's genetic material re-
quires a means to pull the DNA double helix
apart into two strands. This separation is
typically accomplished with the aid of a spe-
cial “topoisomerase” enzyme (orange) that
temporarily cleaves one strand, passes the
other strand through the break and then
reattaches the cut ends together. Drugs
that inhibit the ability of topoisomerase en-
zymes to reattach the broken ends cause
pervasive DNA strand breaks

in cells that are dividing, a =
process that causes ;
these cells to die.

Examples: doxorubicin, CPT-11

ALKYLATING AGENTS

Certain compounds (orange) form
chemical bonds with particular DNA
building blocks and so produce defects
in the normal double helical structure
of the DNA molecule. This disruption
may take the form of breaks and inap-
propriate links between (or within)
strands. If not mended by the various
DNA repair mechanisms available to
the cell, the damage caused by these
chemicals will
trigger cellular
suicide.

Examples: cyclophosphamide,
chlorambucil

PLANT ALKALOIDS

Certain substances derived from plants can
prevent cell division by binding to the protein
tubulin. Tubulin, as its name implies, forms
microtubular fibers (pink) that help to orches-
trate cell division. These fibers pull duplicat-
ed DNA chromosomes to either side of the
parental cell, ensuring that each daughter
cell receives a full set of genetic blueprints.
Drugs that interfere with the assembly or
disassembly of these tubulin fibers can pre-
vent cells from dividing successfully.

DISRUPTED
FIBER

NORMAL

Examples: vinblastine, vinorelbine,
paclitaxel, docetaxel

TOMO NARASHIMA
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Transplantacni procedura

STEM CELLS
(FROM MARROW
OR BLOOD)

e

TRANSPLANTATION

CHEMOTHERAPY
OR RADIATION

PATIENT \ /




Diferenciace myeloidnich leukemickych bunéek do nemalignich
zralych makrofagu a granulocytu

Figure 5. Differentiation of myeloid leukaemic cells to non-malig-
nant mature macrophages or granulocytes by normal myeloid differ-
entiation-inducing protein IL-6. (a) Leukaemic cell; (b) macrophage;
(c) colony of cells with macrophages; (d—g) stages in differentiation to
granulocytes [74].




EFFECT OF DOCOSAHEXAENOIC ACID ALONE, OR
IN COMBINATION WITH IRRADIATION, ON THE
GROWTH OF Mia Pa Ca-2 CELLS
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