KLINICKA ONKOLOGIE

NADORY PRSU
SPECIALNI PRISTUPY V ONKOLOGII

MUDr. Jana Zitterbartova

Klinika radiaéni onkologie MOU a LF MU Brno



KLINICKA ONKOLOGIE

NADORY PRSU
SPECIALNI PRISTUPY V O™ alel|
N
MUDr. Jana Zit’ Q\@‘

Klinika radiacni onko. .F MU Brno

4



NADORY PRSU

Nejcastéjsim onkologickym onemocnénim u zen na
celéem svete

MAMMA

Postihuje vsechny vékové kategorie, celospoleCensky
probléem

Diagnostika a jeji nove metody
Prognostické a prediktivni faktory
Screeningové programy

Lécba nemoci a jeji prognoza



Casovy vyvo) hrube incidence a mortality
Graf zobrazuje ¢asovy vyvoj hrubé incidence (podet novych piipadi na 100000 0Sob) a hrubé
monaity (podet Gmrii na thagnozu na 100000 0sS0D) Pro Zvoienou aiagnézyu v celé populaci
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Vékova struktura pacientd

Graf zobrazuje aktuaini vékovou strukturu pacienti s danou diagnozou ZN a zemielyoh na
adanou chagnozu ZN. Vekova struktura ukazuje % zastoupeni véxovyen skupin mezi pacenty
(PODF Zemrelymi na diagndzu).

Pocet pripad dle vakove kategorie

€58 = ZN prsu, Zeny Fk-: -lm:l.&v:e
viédova struktura pacient za obdobi 1977 - 2015 - Martalica




C58 = Pr=, Zeny

srovndni incidence v CR = ostatnimi zemémi s

Regionaini prehled - Hruba incidence - Zeny
Mapy zobrazuji aktudini hrubou incidenci {podet pipadi na 100000 Zen) v krajich Ceské

republiky.
€58 - ZN prsu - Incidence, Zeny
pocet pi‘fpadﬁ na 100000 Zen v krajich za obdobl 1977-2015
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Zastoupeni klinickych stadii v éase

Graf zobrazuje ¢asovy vyvoj % zastoupeni kiinickych stadii. Kiinicka stadia jsou uréovana na
zakladeé TNM klasifikace platne v dobé stanoveni diagnozy pacienta.
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ywivoj zaztoupeni klinickich stadii
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ETIOPATOGENEZE - RIZIKOVE FAKTORY

* Genetické faktory — 5-10 % ca mammae podminéno geneticky, mutace BRCA1, BRCAZ2, Litv
Fraumeniho syndrom — mutace tumor supresorového genu p53 — odliSné biologické chovani,
agresivita

* Familiarni vyskyt bez prukazu uvedenych gent — zvySené riziko pfi osobni a rodinné anamnéze
(matka, sestra, babiCka- zejména u zen mladSich 40 let a oboustranném postizeni)

* Hormonalni faktory — delSi expozice estrogenim, ¢asna menarché, pozdni menopauza, prvni
gravidita po 30.roce Zivota, kratka laktace, dlouhodobé uzivani kombinace estrogent a gestagenu
— v ramci substituce, hormonalni antikoncepce neni povazovana za rizikovy faktor

* Dietni faktory a zivotni styl — alkohol, zvySeny pfijem tuku v détstvi a dospivani, nedostatek
fyzicke aktivity

* Premaligni zmény v prsu —atypicke duktalni a lobularni hyperplazie I\/Ieh
]

e Zevni prostredi — ionizujici zafeni, zvlasté pred 40. rokem, m. Hodgkin !!!
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J Natl Cancer Inst. 1965 Mar; 42(3).455-68.

Cancer mortality among nuns: role of marital status in etiology of neoplastic disease in women.

Fraumeni JF Jr, Lloyd JW Smith EM, Wagoner JK.

Abstract

PIP: To clarify the role of marital status in human carcinogenesis, a 1968 Cancer Institute study analyzed the cancer moriality
experience of 31,658 white Catholic nuns from 41 religious orders in the U.S. from 1900-1924. The national white female population
was used for cause-specific comparison and both groups were assigned cohorts depending upon the year of birth. When examined by
10-year age groups, rates for cancer at all sites was generally lower for nuns than for controls aged 29 or 69 but were substantially
higher at older ages. Postmenopausal nuns (adged 69 and over) displayed a higher rate (38.6%) of cancer of the l[arge intestine than
did controls (22.6%) but had a lower proportion of deaths from cancer of the biliary passages and liver (13.0% vs. 22 6%). Nuns

displayed a striking excess in breast cancer mortality over the age span of 40-74 years and had consistently higher rates than
controls for each age group above 39 years. Lower cervical cancer rates for nuns (10.8%) than for controls (56.6%) seemed related
to coital factors. Cancer of the uterus accounted for 63% of the genital cancer deaths among sisters. Overall, the genital cancer
mortality rates for nuns were consistent with high moriality rates for the single, white female population of the U.S. The increased risk
of breast cancer and cancers of the corpus uteri and ovary would seem to reflect an established link with infertility. Combination of
these factors with the excess incidence of cancer of the large intestine among postmenopausal nuns suggests a common p=thrnanis
mechanism of a hormonal nature operating in some women. |




Early menarche
Late menopause

Nulliparity

Estrogen plus progesterone
HRT

Alcohol use
Postmenopausal obesity

cancer

CHEK2 mutation

Age older than 35 y for first birth
Proliferative breast disease
Mammographic breast density

Mutation BRCA1 or BRCA2

LCIS

Atypical hyperplasia
Radiation exposure before age 30 y







KLINICKE PRIZNAKY

* Zmeény velikosti a tvaru prsu, retrakce bradavky, otok nebo vtazeni
kUze, jakakoliv asymetrie, ulcerace nebo ekzém bradavky, vytok z
bradavky, s primesi krve, bolesti

* Hmatna rezistence - bulka v prsu Ci v podpazi

* Neprimeé znamky - otok horni koncCetiny v ramci lymfedéemu, hubnuti,
bolesti kosti



ANNALES ACADEMIAE MEDICAE SILESIENSIS

PRACA POGLADOWA

Guzy piersi obserwowane w obrazach
Rembrandta

Breast tumours in Rembant’s paintings

Marek Kucharzewski




DIAGNOSTIKA

* Mammografie — zakladni vySetreni i
mammografie
- vytéZnost snizena u denzni zlazy

« Ultrazvukové vysetreni prsu — zeny mlade, t€hotné, kojici, doplnek MG
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* Magneticka rezonance prsu MRI — rutinni vySetreni u zen s vysokym
rizikem ca prsu, vylouceni multifokality, multicentricity, recidivy v jizve,
hodnoceni |[éCebné odpovedi po neoadjuvantni IéCbé




* Magneticka rezonance prsu MRI — rutinni vySetreni u zen s vysokym
rizikem ca prsu, vylouceni multifokality, multicentricity, recidivy v jizve,
hodnoceni |[éCebné odpovedi po neoadjuvantni IéCbé




Primarni tumor










Concentration of CA 15-3, CEA and HER2 in patients
with metastatic or local recurrence

CA 153

o Metastatic a Local recurrence

Eriksen, Ann & Sgrensen, Patricia & Jakobsen, Erik & Madsen, Jonna & Brandslund, lvan. (2013). Sensitivity of CA 15-3, CEA and serum HER2 in the early detection

of recurrence of breast cancer. Clinical chemistry and laboratory medicine : CCLM / FESCC. 51. 1-9. 10.1515/ccim-2012-0488.
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Klasifikace nadoru dle velikosti, rozsahu postizeni dle plathé TNM klasifikace

Histologické ovéreni malignity — core cut biopsy
(typy inazivni duktalni karcinom, lobularni, tubularni, kribriformni atd.)




Stereotakticky navigovana biopsie prfi mammografii, core cut biopsy
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http://www.roentgen-institut.ch/page/Vakuum assistierte Brustbiopsie

HEREDITARNI FORMY KARCINOMU PRSU

Jiné biologické chovani - agresivni pribéh, mladé zeny mladsi 35 let, oboustranné postizeni, triple
neg.

NejCastéjSi ztratova mutace v BRCA genu (1,2) — ten se u€astni homologni rekombinace, reparacnich
procesu, aktivace transkripce, remodelace chromatinu

autosomalné dominantni dédi¢nost s riznou penetraci, u obou pohlavi, ale i de novo mutace
u %2 rodin prokazana mutace BRCA 1, u 1/3 mutace BRCA 2

BRCA 1= breast cancer type 1, breast ovarian cancer syndrom - kumulativni riziko vzniku ca mammy
40-87 % do 70 let véku, ca vaje€niku 22-63 % 17. chromosom (q12-21)

4x vySSi riziko ca tlustého stfeva, 3x vySSi riziko ca prostaty
BRCA 2 = early onset breast ca syndrom — 18-88% celozivotni riziko 13.chromosom (q12-13)

Sx vyssi riziko tu zlucniku a zluCovych cest, 3,5x vysSi riziko tu pankreatu, 2,5x tu zaludku a melanomu



HEREDITARNI FORMY BRCA 1 A BRCA 2

What are the cancer risks associated with BRCA1/27

Gene

Breast cancer, 1n
unafiected women
(up to age 80)
Women with breast
cancer (unilateral)
Lifetime risk of a new
cancer in the other
preast

QOvarian cancer,
lifetime risk

Male breast cancer,
lifetime risk

Prostate cancer,

lifetime risk
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http://www.cedars-sinai.edu/Research/Research-Labs/Orsulic-Lab/Research-Areas.aspx
http://www.brcahelp.co.uk/statistics

* U geneticky podminénych nadoru prsu vzrusta riziko navratu tumoru v
postizeném prsu, vznik nového tumoru v druhostranném prsu o 2-4 % za rok
oproti zdraveé populaci (0,3-0,5% za rok)

Riziko vzniku kontralateralnino tumoru je 83 % BRCA 1, 62 % u BRCA 2

Redukce rizika — screening, chemoprevence, preventivni chirurgie

Profylakticka bilateralni mastektomie — redukuje riziko o 90%,

Profylakticka bilateralni salpingo-ovarektomie a antiestrogenni |éCba
Tamoxifenem — taktéz redukce rizika karcinomu prsu o 50%

* Cave riziko osteoporozy, kardiovaskularnich potize, ovlivneni kognitivnich
funkci, vazomotorické projevy menopauzy ‘




Indikacni kritéria k testovani na BRCA mutace

* Sporadickeé formy — ca prsu u muze, soucasny vyskyt ca prsu a pankreatu,
ca prsu do 45 let veku, triple negativni ca prsu, epitelovy ca ovaria bez
ohledu na vek

* Familiarni formy — 3 pfimi pribuzni (v€etné probandky) s ca prsu, 2 pfibuzni
s ca v rannem véku pred 50. rokem

e Zpusob testovani — Sangerovo sekvenovani, NGS=next generation

secquencing (masivni paralelni sekvenovani), TruSight cancer panel 94
genu

* Nasleduje konzultace s klinickym genetikem, odebrana osobni a rodinna
anamnéza, kdy primarni pravdépodobnost postizeni prevysuje 10 % -
detekce patogenni mutace jen asi u 23 % testovanych probandek



PREVENTIVNI A SCREENINGOVE
VYSETRENI

* Hlavnim pfinosem screeningovych testu je zlepSeni prognézy onemochnéni,
moznost méné radikalni (zpravidla lacinéjsi) a pritom ucinnéjsi lécby. V
soucCasné dobé existuji rozsahlé védecké dukazy pro ucinnost screeningovych

programd.

* Mamograficky screening znamena pravidelné preventivni vySetfovani zen bez
jakychkoli pfiznaku onemocnéni s cilem zachytit rozvijejici se zhoubny nador prsu v
co nejéasnéjsim stadiu. Princip fungovani mamografického screeningu vychazi z
predpokladu, ze onemocnéni zachycené v Casné fazi je snaze I€Citelné a vede k
vysSi kvalite a vyssi delce zivota pacientek.

* Od 45 let screeningové vysetifeni mammografii & 2 roky, ADRESNE ZVANI

* V mezidobi preventivni samovysetreni prsu — navod pro Zzeny na www.mamao.cz
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moznost méné radikalni (zpravidla lacinéjsi) a prit~m ucinnéjsi lécby. V

soucCasné dobé existuji rozsahlé védecké dukazy pr  ‘‘nnost screeningovych
programd.

* Mamograficky screenir v : : yvani zen bez
jakychkoli pfiznaku onen K cemu J€ screening a u lbny nador prsu v
co nejéasnéj$im stadiu jakych onemocnéni? ningu vychazi z
predpokladu, ze onemoc elné a vede k

vyssSi kvalite a vyssi delce zivota pacientek.
* Od 45 let screeningové vysetifeni mammografii & 2 roky, ADRESNE ZVANI

* V mezidobi preventivni samovysetreni prsu — navod pro Zzeny na www.mamao.cz



Smutny obrazek....
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SCREENING PRO DEDICNE FORMY CA
PRSU

Vek 25-29 let: MRI (magneticka rezonance) a UZ stridat v 6 mésicnich intervalech
Vék 30-65 let: MRI a MG stfidat a 6 mésicu
Vék 65 a starSi: MG a UZ stfidat a 6 mésicu

Muzi: samovysetreni prsu 1x mesicne, klinicke vysetreni 1x rocne od 35 let,
screening tu prostaty od 40 let (z krve antigen PSA)
Vsichni: screening tu kolorekta od 45 let, kolonoskopie v intervalu 3-5 let, test na OK

1x rocné, EUS pro tumor pankreatu 1x ro¢né, vySetreni koznim lekarem, o€ni
vysetreni 1x rocneé



LECBA NADORU PRSU

* Lécba chirurgicka
* Radioterapie
* Chemoterapie

* Hormonalni lecba

* Biologicka lecba



CHIRURGIE - VYKONY

Konzervativni - parcialni mastektomie — prs zustava zachovan, odstranéni do zdravée
tkané — vySetreni resekénich okraju

Lumpektomie, segmentektomie, kvadrantektomie, tumorektomie
Radikalni vykony — totalni mastektomie — odnéti celého prsu
Paliativni — sanaéni mastektomie
Rekonstrukcni plastické operace
Profylaktické — profylakticka subkutanni bilateralni mastektomie, bilateralni adnexektomie

VysSetreni a biopsie sentinelové uzliny, disekce axilarnich uzlin



¥~ Hrudni svaly — benchpress!



Invazivni Ca — historie

e Radikalni mastektomie — Halsted (1894)

Lokalni kontrola = vyléceni; ¢im radikalnéjsi, tim lepsi

,Despite the advances of radiotherapy, the most usual and most
effective treatment is surgery. , which involves

block removal of the breast with the overlying skin together with the
pectoral muscles and axillary lymph nodes, is the
in the majority of cancer institutes”

Clinical Oncology - A Manual for Students and Doctors



Celkoveé preziti ...

Radikalni
mastektomie

Simplexni
mastektomie




Invazivni Ca — historie

* COMPARING RADICAL-MASTECTOMY WITH QUADRANTECTOMY,
AXILLARY DISSECTION, AND RADIOTHERAPY IN PATIENTS WITH SMALL
CANCERS OF THE BREAST

* RCT, Milan, 1973 - 1980

e CaprsuTl(<2cm)NO, n=701
e Radikalni mastektomie vs (50+10 Gy)

NEW ENGLAND JOURNAL OF MEDICINE Volume: 305 Issue: 1 Pages: 6-11

‘1“5’*



Stejné riziko recidivy
+ stejna OS (neukazano)

o= HALSTED
#~= QUADRANTECTOMY

axillary

= YEARS
. 1 2 3 a 5 6 7

Figure 2. Actuarial Disease-Free Survival in Patients Treated with Halsted Mastectomy or with Quadrantectomy, Axillary Dis-
section, and Radiotherapy (Log-Rank Test: Overall Chi-square, 0.38 with 1 Degree of Freedom; P = 0.54).




PARCIALNI MASTEKTOMIE

Obr. 8.11 Centroinferiorni resekee - pPedoperadni zakresleni; Srafované vyznaden

nmainy nador

TOTALNI
MASTEKTOMIE

Obr. 9.10 Kosmeticky priznivy vysledek sikmé totalni mastektomie




Totalni mastektomie

« Nador nelze odstranit dostate¢né parcialnim vykonem — multicentricky nador,
nepomer mezi velikosti prsu a nadoru, mnohocCetne mikrokalcifikace- DCIS
(duktalni carcinoma in situ), inflamatorni karcinom, lokalni recidiva onemocnéni

« Pacientka nebude mit adjuvantni IéCbu (kontraindikace, odmitnuti)

* Na zadost pacientky

« Profylakticka mastektomie — snizuje riziko vzniku karcinomu ve
stejnostranném i kontralateralnim prsu u pacientek s prokazanym hereditarnim
tu mammy — BRCA 1/BRCA 2

« Klasicka mastektomie, kuzi Setfici mastektomie, subkutanni mastektomie
zustava zachovan areolomammilarni komplex, radikalni modifikovana
mastektomie s disekci axily vs simplexni mastektomie bez uzlin



RADIOTERAPIE

Adjuvantni lécba po provedeni parcialniho vykonu na prsu, snizeni rizika lokalni recidivy
RT na oblast celeho prsu s cilenym doozafenim ltzka tumoru (tzv. boost)

RT na oblast prsu a svodné lymfatické oblasti (axilarni uzliny)

RT na oblast hrudni stény po totalni mastektomii +- regionalni lymfatické uzliny

BRT na oblast lUzka nadoru — Accelerated parcial breast irradiation APBI

Kurativni RT pro inoperabilni nadory
Intraoperaéni radioterapie do luzka tumoru

Paliativni RT v pfipadé metastatického onemocnéni



RADIOTERAPIE
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CHEMOTERAPIE 2?7

Jedna se o systémové onemocnéni, i u ¢asnych stadii dochazi k zakladani mikrometastaz
Chemosenzitivhi onemocnéni, Siroka Skala cytostatik- antracykliny, taxany, cyklofosfamid

Adjuvantni CHT ma za cil zniCit mikroskopickou nhemoc (mikromts) po chirurgickém
odstraneni nadoru - snizeni poctu recidiv, pozdejsi metastazovani, prodlouzeni preziti

Indikace je zalozena na prognostickych faktorech —rizikové skupiny

Neoadjuvantni CHT — zmenSeni tumoru, dosazeni operability, poloha tumoru verifikovana
zavedenim RTG kontrastnich klipu

Paliativni CHT - metastatické onemocnéni, vedena ¢asto v monoterapii
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Circulating tumour cells in non-metastatic breast cancer:
a prospective study

Anthony Lucci, Carolyn S Hall, Ashutosh K Lodhi, Anirban Bhattacharyya, Amber E Anderson, Lianchun Xiao, Isabelle Bedrosian,
Henry M Kuerer, Savitri Krishnamurthy

Summary

Background The identification of circulating tumour cells correlate with poor prognosis in metastatic breast cancer, but
|there are few data describing the importance of circulating tumour cells in patients with non-metastatic disease] Our
aim was to establish if circulating tumour cells predicted worse outcome in patients with non-metastatic breast cancer.

Methods We prospectively collected data on circulating tumour cells at the time of definitive surgery from chemonaive
patients with stage 1-3 breast cancer from February, 2005, to December, 2010. We deemed eligible all patients with
operable breast cancer presenting at The University of Texas MD Anderson Cancer Center (Houston, TX, USA).
Patients were ineligible if they had bilateral breast cancer or any other malignancy within 5 years of the diagnosis of
the present cancer. We measured circulating tumour cells with the CellSearch System (Veridex, Raritan, NJ). We
correlated findings of circulating tumour cells with standard tumour characteristics, including tumour size and
grade; oestrogen and progesterone receptor and human epidural growth factor receptor 2 (HER2) status; and axillary
lymph node status with x2 or Fisher exact tests. We assessed outcomes at a median follow-up of 35 months. Log-rank
test and Cox regression analysis was applied to establish the association of circulating tumour cells with progression-
free and overall survival.

Findings No patients reported adverse events or complications from blood collections. We identified one or more
circulating tumour cells in 73 (24%) of 302 patients. Detection of one or more circulating tumour cells predicted both

decreased progression-free survival (log-rank p=0-005; hazard ratio [HR] 4-62, 95% CI 1-79-11-9) and overall survival
(log-rank p=0-01; HR 4-04, 1-28-12.8).

Interpretation The presence of one or more circulating tumour cells predicted early recurrence and decreased overall
survival in chemonaive patients with non-metastatic breast cancer. These results suggest that assessment of
circulating tumour cells might provide important prognostic information in these patients.

Funding Society of Surgical Oncology, Morgan Welch Inflammatory Breast Cancer Program, The University of Texas
MD Anderson Cancer Center, and the State of Texas Rare and Aggressive Breast Cancer Research Program.
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ZAKLADNI PODTYPY CA MAMMAE

* Rozdéleni podle pritomnosti estrogenovych a progesteronovych receptort, mire
proliferace nadoru, prokazani expresi genu HER

1. Luminal A: ER a PR pozitivni, her2 neg, proliferace nizka

2. Luminal B her2 neg: ER pozitivni, her2 neg., vysoka proliferace, neg a nizké PR
3. Luminal B her2 poz: ER pozitivni, her 2 pozit., jakakliv proliferace, jakékoliv PR

4. Her2 (neluminalni): ER a PR neg., her2 pozit.

5. Triple negativni: ER a PR neg., her 2 neg.



2. LUMINAL B HER2 NEG: ER POZITIVNI, HER2 NEG., VYSOKA PROLIFERACE, NEG
A NIZKE PR

* Efekt CHT testovan pomoci genomickeho testu Oncotype dx
* Sada 21 genu vysledky hovofi o riziku diseminaci choroby
* Pro riziko > 20% je indikovana k adjuvantni CHT

e Stratifikace rizika a snizeni nezadoucich u€inkt CHT u pacientek, jez CHT
nepotrebuji



Association of Clinicopathologic Features of Breast Cancer with Intrinsic Subtype

Intrinsic Subtype Luminal A Luminal B

ER/PR expression Positive—strong Positive—variable

HERZ2 amplification Rare Rare though small
percentage positive

Grade Low to intermediate Intermediate to high

P53 mutation Rare Uncommon

Ki67 Low Intermediate to high

DNA copy number Diploid Aneuploid

MRNA expression High ER cluster, low Lower ER cluster, high

signature proliferation proliferation

ER, estrogen receptor; mRNA, messenger RNA; PR, progesterone receptor.

Adapted from Cancer Genome Atlas Network. Comprehensive molecular portraits of human breast tumours. Nature 20

70.

HERZ2 Enriched
Positive or negative
Common

Intermediate to high
Common

High

Aneuploid; high
genomic instability

High HER2 amplicon,
high proliferation

Basal-Like
Negative
Negative

High

Common

High

Aneuploid; high
genomic instability

Basal signature, high
proliferation




16 cancer genes and 5 reference genes make up the
Oncotype DX gene panel. The expression of these genes is
used to calculate the recurrence score:

PROLIEEGI!?ATION

STK15 PR

Survivin Bel2 INVASION
Cyclin B1 SCUBE2 Stromelysin 3
Cathepsin L2

i NCE + 0.47 x HER2 Group Score
"Gl acin - 0.34 x ER Group Score
GAPDH + 1.04 x Proliferation Group Score
RPLPO + 0.10 x Invasion Group Score
GUS_ + 0.05 x CD68
= - 0.08 x GSTM1
- 0.07 x BAG1

www.slideshare.net



HORMONALNI LECBA

Je-li pfitomna exprese hormonalnich receptoru nadorem — blokujeme produkci estrogenu

Pouze pomoci HRT Ize dosahnout az u 30% pacientek remise, u 40% zastaveni progrese

* Ablativni HRT — kastrace u premenopauzalnich pacientek, adnexektomie- chirurgicky,
radiacni Ci farmakologicka kastrace (agonisté gonadoliberinu v hypofyze)

e Kompetitivni HRT — kompetice o vazebné misto na estrogenové receptory na bunce
* Inhibiéni HRT — blokada biosyntézy estrogent



Obr. 1 — Mista zasahu hormonaini lécby

Postgradualni medicina 5/2007, Zdravi Euro - Euro.cz



https://zdravi.euro.cz/clanek/postgradualni-medicina/adjuvantni-hormonalni-lecba-casneho-karcinomu-prsu-304605

BIOLOGICKA LECBA

1/ Blok signalni drahy her2 receptoru —protoonkogen HER2 (17q),

ERBB HER2
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u 15% ca prsu se vyskytuje amplifikace HER2 genu a nadprodukce receptoru

Tastuzumab (Herceptin) monoklonalni Ab proti HER?2 receptoru (kardiotoxicita)

Pertuzumab (Perjeta) moAb jiné vazebné misto na receptor, IéCba v kombinaci

Lapatinib selektivni reverzibilni dualni inhibitor HER1 a 2 receptoru, pusobi

intracelularné jako tyrosinkinasovy inhibitor, pronika do CNS

T-DM1 cytostatikum navazané na moAb —trastuzumab+emtansin (antimikrotubularni

latka), pronika do CNS



https://www.mycancergenome.org/content/disease/breast-cancer/erbb2/

Trastuzumab: Mechanism of Action

Inhibiton of cleavagw af SHERDZ sxtracelluwlar darmen

Interferen ce with homadimer and hoterodimer
formation betwesen HER-farmily receptoss

Antibody-dependent immone mechanisms

Broast-cancer cell

Induction of apoptosis

Decreased coll proliferation

HER2 dawn-regulstion, dephospharylation, er both
Decreased VEGFE production

Potmntintion of chermothersgy

Modulation of downsuaam sigrnal paths

Altered cross-tallke with other sigral paths

New direction in the treatment of breast ca, dr. Tanvir



2/ Ovlivnéni angiogeneze

Bevacizumab (Avastin) — rekombinantni moAb, ktera se vaze na VGFR
(vaskularni endotelialni rustovy faktor), zabranéni novotvorby cév, v
kombinaci s CHT u mts onemocneni

3/ Ovlivheéni hormonalni rezistence

Everolimus (Afinitor) — mTOR inhibitor, blok drahy PI3K/Akt/mTOR
obchazi hormonalni rezistenci



PROGNOZA A PREZITI

* Dle stadia onemocnéni

* | okalizované onemocneéni 5 leté celkové preziti (overall survival OS)
54-80 %

* Lokalne pokrocilé onemocnéni s postizenim spadovych uzlin
zhruba 5 lety OS 35-50 %

* Metastatické onemocnéni 5 lety OS 10 %



SPECIALNI PRISTUPY V ONKOLOGII

* Ablacni techniky
* Regionalni hypertermicka perfuze koncetiny

* |_éCba radioizotopy- vybraneé indikace



ABLACNI TECHNIKY

* Radiofrekvencni ablace RFA

* Transarterialni chemoembolizace TACE

* Perkutanni alkoholizace jaternich lozisek PEI
* Kryoterapie, kaogulace mikrovinami

* Radioembolizace mikrosférami s Ytriem 90

e Stereotakticka extrakranialni radioterapie



RADIOFREKVENCNI ABLACE

* Malé nadory jater eventualné metastazy jaterni, u nichz je
kontraindikovano chirurgickeé reseni, takeé v pfipade, ze neni
Indikovana transplantace jater u hepatocelularnino karcinomu HCC

* Velikost 2-5 cm, max 3 loziska
* Paliativni efekt, ovsem prinos stabilizace nemoci

* Provedeni- pod UZ &i CT kontrolou perkutanné, pfi operaci pod
zrakovou kontrolou






CHEMOEMBOLIZACE

* Qvlivnéni pres arterialni zasobeni nadoru - napf. u hepatocelularniho ca
* Kombinace regionalni intraarterialni CHT + embolizace

* Vyhody-mnohonasobné vysSi koncentrace CHT (doxorubicin, cisplatina, mitomycin
C) s pomalym poklesem koncentrace

Ischemie tumoru embolizaci zvySuje protinadorovy efekt CHT

* Embolizace- Lipiodol (olejova kontrastni latka), zelatinova péna, v soucasnosti
kalibrované mikrokulicky z biokompatibilniho hydrogelu (DC-BEAD)

Kontrola efektu na CT — mizi vysycovani loziska



REGIONALNI HYPERTERMICKA PERFUZE
KONCETINY S MELFALANEM U MALIGNIHO
MELANOMU

* Inoperabilni nalez na koncetinach, intranzitni metastazy bez celkove
diseminace nemoci -

* KoncCetina napojena na mimotelni obenh,
* probiha ohrev na 39-40 °C

a po dobu 1 hodiny je promyvana CHT

* Cetnost odpovédi je 70-80 % =




°* Pro¢ hypertermie ?

Princip — nadorove tkané reaguji na prohrivani jinak nez zdrave, rozdil je v
cévnim zasobeni — nadorové cévy funkéné nedokonalé, kumulace tepla

VySSi teplota vede k poSkozeni endotelu, agregaci erytrocytu i trombocytd,
uniku tekutin — zpomaleni prutoku krve nadorem, prohloubeni hypoxie,
acidozy

Primé poskozeni bunék teplem- denaturace proteinu, inhibice reparace DNK
zejm. BER, tvorba heat shock proteinu Hsp —stimulace imunitniho systému,
prima aktivace NK bunek

Zména permeability membran pro cytostatika, vyS$Si pusobeni ionizujiciho
zareni
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LECBA RADIOIZOTOPY

* Kurativni lé¢ba- papilarni karcinom §titné zlazy vychytavani izotopu
lodu 1121 v tumoru | metastazach

* Intratumorozni aplikace — Ytrium retinoblastom, nadory mozku
* Navazani radioizotopu na cilené léCivo - lek Zevalin k I€éEbé non-
hodgkinskych lymfomu- navazani Ytria na antiCD20+ moAb

* Paliativni lécba — samarium, stroncium k |é¢bé kostnich metastaz,
nove nyni i léCba radiem (Xofigo)
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