Markeri Tumorali




»  Transformare maligna

»  Definitia si clarificarea markerilor
tumorali

»  Semnificatia unor markeri frecvent uzitati:
AFP, CEA, PSA, CAl125 etc

»  Reguli de baza in testarea markerilor
tumorali in practica clinica




“Cancer is the name given to a collection
of related diseases. In all types of
cancer, some of the body’s cells begin to
divide without stopping and spread Into

surrounding tissues”
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Transformare maligna

» Activarea unor protooncogene (transformarea
or i1n oncogene): GFRs

» Inhibarea genelor supresoare: P53, PTEN.

» Defecte ale cailor de semnalizare implicate in
apoptoza

» Defecte 1n mecanismul de reparare al ADN-
ului celular: BRCA.

» Modificari epigenetice
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PROTO-ONCOGENE

» Factori de crestere

» Receptorii factorilor
de crestere

» Proteine din semnalul
Intracelular

» Factori de transcriptie
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Onkgen
produkt



late genetica

NORMAL
CELL

FIRST MUTATION Cell seems nommal but is predisposed to proliferate excessively

Cell begins to proliferate too much
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Clasificaie

T (tumour)
) tumora N (nodes)

» metastazart
M (metastasis)




Markerii tumorali

Definitie

Intr-o acceptiune generala, markerii tumorali
(MT) sunt molecule asociate cu malignitatea,
constituind posibili factori cheie in prognoza,
diagnosticarea si tratamentul cancerului.

Diagnhosticul de cancer nu se pune niciodata
doar pe prezenta/absenta unui marker.
Singurul diagnostic de certitudine este oferit
de examenul histopatologic!




Markeri tumorali - clasificare

Markeri celulari: se gasesc pe suprafata/ sau in interiorul celulei canceroase de ex.
Receptorii tirozinkinazici, receptori hormonali, p53 etc-Necesita biopsie din

tumora/metastaza!

Markeri umorali: molecule ce se gasesc in lichide biologice si a carei identificare sau
dozare este utila in diagnosticul sau management-ul clinic al afectiunilor maligne.
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Rolul markerilor tumorali
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nentru prognostic

nentru diagnosticare
nentru determinarea stac
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pentru screeningul populatiel

iului bolii
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organismulul la tratament etc.

» ca tinte teraputice pentru In tratarea
cancerulul.




Caracteristicile unuit marker tumoral

Specificitate (Sp): exprimat doar de un anumit tip de celulele tumorale

Sensibilitate (Sn)- capacitatea de a identifica tofi pacientii cu cancer,
Tn stadiu cat mal precoce

specificitate de organ — capacitatea de a localiza tumora
Cantitatea markerului corelata cu stadiul tumorii

Capacitatea de a indica modificarile produse de tratament
Capacitate prognostica in functie de concentratie

Usor de prelevat si non-invaziv (efectuat din séange sau alt lichid
biologic),

Usor de masurat

Reproductibil

IEFTIN




Cancerul mamar

- Receptorii estrogenic/progesteronic-necesari pentru
stabilirea tratamentului cu hormoni.

> Supraexprimarea HER-2 /neu este legata de un prognostic
slab si de raspunsul la tratamentul anti her-2

> Ki67-0 proteina implicata in diviziunea celulara. Se
coreleaza d.p cu numarul de celule aflate in diviziune

Optionali:
- BRCA1/2-Gene implicata in repararea ADN-ului. Mutatia

genei predispune la aparitia cancerului ovarian/de san
(>75% din cazuri)

- Receptorii androgenici!
ammaprlnt/Oncotype un set de mutatii genetice pentru
allr2eag sanse de recidiva




Cancerul mamar

CA 15-3 este un antigen "mucin-like", produs de catre celulele din
carcinomul de san.

Indicatia principala a CA 15-3 consta in monitorizarea terapiel,
diagnosticul recurentelor si detectia metastazelor in carcinomul de
san.

Valori crescute ale CA 15-3, corelate cu masa tumorii, sunt prezente la
aproximativ 70 % din pacientele cu carcinom de san metastazat, dar
numai la 40 % in cazurile fara metastazare.

Cresteri usoare si tranzitorii ale antigenului se gasesc si in carcinomul
pulmonar, ovarian, endometrial, gastric, pancreatic, colorectal.

Valori usor crescute au fost inregistrate si in conditii benigne
(mastopatie, fibroadenom) in hepatite, ciroze hepatice, insuficienta
renala, afectiuni pulmonare, ovariene.




Cancerul colonorectal

» Antigenul carcinoembrionic (CEA) este o
glicoproteina oncofetala exprimata in mod normal
in celulele mucozale ale fatului.

» Acest antigen a fost folosit de foarte mult timp ca
marker tumoral specific pentru detectarea
a cancerului colonorectal.

» CEA este supraexprimat in adenocarcinoame, in
special in cancerul de colon, dar si in alte boli
maligne

» Statusul (mutant/non-mutant) al genei RAS
(KRAS/NRAS)




Cancerul de prostata

» PSA, antigenului specific prostatic

» PSA total este un marker tumoral sensibil, dar
specificitatea lui este limitata de valorile fals
pozitive intalnite frecvent la barbatii cu hiperplazie
prostatica benigna.

» 5-40% din PSA se gaseste liber, restul fiind legat
cu , sub forma unui complex
(PSA/ACT),

» Nivelul seric al complexului PSA/ACT este mai mare
decat cel al PSA /iberin cancerul prostatic
comparativ cu hiperplazie prostatica benigna.




Cancerul bronhopulmonar

» Biomarkerii au schimbat fundamental modul
de diagnostic/tratatment in CBP.

» Markeri umorali:CYFRA 21-1; NSE; SCCA.

Orienteaza diagnosticul spre o forma
histopatologica.

» Markeri celulari au devenit cei mai populari in
selectarea tratamentului: EGFR, ALK, PD-LT,
BRAF. Ajuta la alegerea unui tip de tratament.




Cancer ovarian

CA 125: este o glicoproteina exprimata in mod normal in timpul
dezvoltarii fetale de catre epiteliul celomic

Productia sa este suprimata la adult, valorile normale sunt sub 35
U/ml

Este exprimata in celulele din
Nivelele crescute de CA 125 se coreleaza cu masa tumorii

Datorita faptului ca aceasta glicoproteina, in concentratii ridicate,
Indica recurenta bolii se obisnuieste ca dupa terminarea definitiva a
tratamenului cancerului ovarian, sa se determine concentrati CA125 la
fiecare 3 luni pentru o perioada de 2 ani, urmand ca dupa acesta
perioada sa se determine mult mai rar

Este folosit pentru monitorizarea tratamentului pacientilor cu




Bolile hematologice

» Formarea proteinelor de fuziune prin translocare
este foarte des intalnita.

» Cel mai bun exemplu il constituie
din

» Pe langa aceste rearanjari cromozomale, cateva
sute de schimbari citogenetice sunt folosite in
scopul obtinerii unor informatii de prognostic
aditional in diferite cazuri de boli maligne
hematologice.




Cromozomul “Philadelphia”

The Philadelphia Chromosome

4 CrOmOZOmUI “Philade.lphia.-” Bafore translocation After translocation
marker tumoral specific din
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» Cromozomul Philadelphia scn acr
(Ph1) format prin translocarea
reciproca intre cromozomul 9 Chwomesoms

si cromozomul 22.t(9;22). _

Aﬂlv
» BCR-ABL proteina de fuziune N bt

(BCR-ABL) : 0 oncogena este
tranSIOcata SI fuzloneaza_ Cu The Philadelphia chromosome results when a piece of chromosome #8 switches
un promotor actlv aI unEI alte places with a piece of chromosome #22. The translocation forms an extra-long

chromosome *9 (called der 9) and an extra-short chromosome #22, which is the

e n e y re Z u | tat. u I fi i n d Philadelphia chromosome that contains the sbnormal, fused BCR-ABL gene,
ormarea uneil proteine de _ |
fuziune care se secreta BCR ("breakpoint cluster region")

Abl stands for "Abelson", the name of
a leukemia virus which carries a
similar protein

conducand in final
area unei clone




Limfoame

» Rearanjari cromozomale,
care deocamdata nu sunt
folosite in clinica uzuala, ex:
juxtapunerea si activari a
genei c-myc in limfomului de
tip Burkitt a leucemiilor
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heterodimer homodimer heterodimer
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transcription
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Stop: Max/Max and Mad/Max
Start: Myc/Max



Tumor marker Type of tumor/tumors Tissue and/or fluid tested Neuroendocrine tumors,

5-Protein signature (Oval). Ovarian cancer. Blood. such as_geurouas'fom?lil, |
Liver cancer (hepatocellular _ carcinoid tumors; small ce
Alpha-fetoprotein (AFP) carcinoma); germ cell Blood. Chromogranin A (CgA) lung cancer. High levels of Blood.

this marker can also be

tumors; testicular cancer. :
found in advanced prostate

Chronic myeloid leukemia

BCR-ABL (CML) Blood, bone marrow. cancer.
Chronic lymphocytic Chromo.somes 3,7,17 .
leukemia (CLL): multiple aneuploidy and loss of Bladder cancer. Urine.

. ! ; . _19p21 locus.
. . myeloma; a number of Blood, urine, cerebrospinal A

Beta-2-microglobulin (B2M) lymphomas, comprising fluid. ]Cytokeratm fragments 21- Lung cancer. Blood.
Waldenstrom o )
macroglobulinemia. Fibrin/fibrinogen. Bladder cancer. Urine.

Bladder tumor antigen (BTA) Bladder cancer. Urine. HE4 Ovarian cancer. Blood.
Breast cancer. This marker Human chorionic tSL?rrr?:rtsY%?/Zr(')igr?ec;Tcﬁl'l
can also be found in tumors ’ ’

CA 15-3 of the ovaries, lung Blood. gonadotropin (HCG) testicular cancer; Blood.

choriocarcinoma.

pancreas and colon. -
Excessive levels of

Colorectal cancer; pancreatic . h
cancer; bladder cancer. High immunoglobulin M (IgM)

levels can also be found in are associated with
AL other tumors of the Elood. Immunoglobulins Waldenstrom o
macroglobulinemia; in Blood.

digestive tract, such as bile ) .
g (monoclonal gammopathy) multiple myeloma high

ducts and stomach.
levels of IgG are frequently

Erl]'?sasng;ﬁ(r;(l:’e;eH;gl]sholevels of observed, followed by IgA

associated with cancers of : : 2L ELYL

CA27-29 the uterus, ovary, kidney, Blood. Fr;eri I|ghtlcrk1)a||r]s of B
liver, pancreas, stomach, ! unogio! u.]'cnfs’ ord ence Multiple myeloma. Blood; urine.
colon and lung. Jones protein if found in
Epithelial ovarian cancer; the.u.rlne. :
primary peritoneal cancer; Inhibin Ovarian stromal cancer. Blood.
fallopian tube cancer; Lactate dehydrogenase ;I'estlcu!ar ciamcer, germ cell Slood
uterine cancer. High levels (LDH) umorks)l, me anc.Jrlna, h 0od.

CA 125 of this marker can also be Blood. neuroblastoma; lymphoma.

Neuroendocrine tumors,

such as neuroblastoma,

carcinoid tumors; small cell
Neuron-specific enolase  lung cancer. High levels of

found in women and men
with cancer of the liver,
lung, colon, breast and

ancreas. ; Bl .
I[\)/Iedullary thyroid carcinoma (NSE) Fh's marker are also fOL.md 00
Calcitonin (MTC). High levels of this Blood . mela_noma, IS
marker can also be found in ) endocl?ne tﬁmo_rs and
leukemias and lung cancers. | : . e Lz U G
Colorectal cancer; breast z\lNulclpezazr)Matrlx protein 22 Bladder cancer. Urine.
cancer; lung cancer. High Prostat if i
levels of this marker can (F:;Z)a é-specitic antigen . state cancer. Blood.
also be found in other ) . :
Carcinoembryonic antigen malignancies, such as Prostatic acid phosphatase Prostate cancer; multiple Blood
. ’ Blood. (PAP) myeloma; lung cancer. ood.
(CEA) leukemia, melanoma and '
cancer of the liver, pancreas, S-100 Melanoma. Blood.
thyroid, stomach, prostate, Soluble mesothelin-related Mesothelioma Blood
kidney, cervix, ovary and peptides (SMRP) ) )
bladder. Thyroglobuli Thyroid Blood
CD20 Non-Hodgkin lymphoma.  Blood. yroglobulin yrold cancer. ood.

R T~ ===,



Markeri tumorali obtinuti determinati din tesuturi

Tumor marker
21-Gene signature (Oncotype DX).

70-Gene signature (Mammaprint).

Anaplastic lymphoma kinase (ALK)
(mutations).

BRAF (mutations).

Epidermal growth factor receptor
(EGFR), or HER1

HER2, or HER2 /neu, erbB-2, EGFR2

Hormone receptor (estrogen and
progesterone)

KIT

KRAS (mutations)

S-100

Urokinase plasminogen activator
(uPA) and plasminogen activator
inhibitor (PAI-1).

A\

Type of tumor/tumors
Breast cancer.

Breast cancer.

Non-small cell lung cancer and
anaplastic large cell lymphoma.

Melanoma, colorectal cancer and
thyroid cancer.

Cancers of the breast, head and
neck, non-small cell lung, pancreas
and colon.

Breast cancer, stomach cancer and
esophageal cancer.

Breast cancer and gynecologic
malignancies, such as endometrial
stromal sarcomas and endometrial
cancers.

Gastrointestinal stromal tumor and
mucosal melanoma.

Advanced colorectal cancer and
lung cancer.

Melanoma.

Breast cancer.

Application
Assess the risk of tumor recurrence.

Assess the risk of tumor recurrence.

Diagnosis and determine the type of
treatment.

Diagnosis and determine the type of
treatment in patients with
melanoma.

Predict outcomes and determine the
type of treatment.

Predict outcomes and determine the
type of treatment.

Predict outcomes and determine the
type of treatment.

Diagnosis and determine the type of
treatment.

Determine the type of treatment.

Diagnosis. Blood tests allow for the
follow-up of the clinical course of
the disease.

To assess the aggressiveness of the
malignancy and determine the type
of treatment.



Teraia tintita

» Modalitate de tratament care inactiveaza proteine
sau cai metabolice specifice doar celulei maligne




Folosirea Markerilor tumorali ca {inte terapeutice

Medical need | —— | Human testing

|

Animal/cell test
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CLINICAL PRESENTATION

« Establish histologic
subtype? with
adequate tissue for
molecular testing
(consider rebiopsy99

Metastatic__ | if appropriate)
Disease * Smoking cessation
counseling

* Integrate palliative
care® (See NCCN
Guidelines for

Palliative Care)

HISTOLOGIC
SUBTYPE?

* Adenocarcinoma

* Large cell

* NSCLC not
otherwise
specified (NOS)

Squamous cell
carcinoma

TESTINGIP

» Molecular testing
» EGFR mutation testing
(category 1)
» ALK testing (category 1)
» ROS1 testing
» BRAF testing
» Testing should be
conducted as part of broad
molecular profiling"
« PD-L1 testing'

* Molecular testing

» Consider EGFR mutation
and ALK testing! in never
smokers or small biopsy
specimens, or mixed
histology¥K

» Consider ROS1 testing

» Consider BRAF testing

» Testing should be
conducted as part of broad
molecular profiling’

« PD-L1 testing!

%
|

TESTING RESULTShh

Sensitizing EGFR mutation positive
(see NSCL-18)

ALK positive (see NSCL-21)
ROS1 positive (see NSCL-24)

BRAF V600E positive (see NSCL-25)

PD-L1 positive!' and EGFR,
ALK, ROS1, BRAF negative
or unknown (see NSCL-26)

EGFR, ALK, ROS1, BRAF negative
or unknown, PD-L1<50% or unknown
(see NSCL-27)

Sensitizing EGFR mutation positive
(see NSCL-18)

ALK positive (see NSCL-21)
ROS1 positive (see NSCL-24)

BRAF V600E positive (see NSCL-25)

PD-L1 positive'' and EGFR, ALK,
ROS1, BRAF negative or unknown
(see NSCL-26)

EGFR, ALK, ROS1, BRAF, negative
or unknown, PD-L1 <50% or unknown
(see NSCL-28)



Herceptin (TrastuzuMADb) anti-HER MADbs

EGF m
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i: HER2 protein overexpression
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tumor cell

HER2 oncogene
amplification

HER2: Human Epidermal Growth Factor Receptor-2 EGF: Epidermal Growth Factor




