Karcinom prsu

Bohuslav Melichar



Rozhodnuti 1 (nemestataticky karcinom prsu)

* Primarni chirurgicka lécba

* Primarni systémova lécba
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ecby

Faktory rozhodujici o volbé primarni

* Operabilita
e Stadium onemocnéni

* Fenotyp (typ nadoru)



Operabilita

e Chirurgicka (technické moznosti)

* Onkologicka (vhodnost operace vzhledem k systémovému
onemocnéni)



Specifické preziti u nemocnych s karcinomem

prsu
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Subtypy karcinomu prsu z pohledu volby |IéCby

e Luminalni (luminalni A a luminalni B)

* HER-2-pozitivni (bez exprese hormonalnich receptoru vs. triple
pozitivni)

* Triple negativni

 Lobularni karcinom prsu



Prinos neoadjuvantni [écby

* Dlouhodoba kontrola onemocnéni - eliminace subklinické systémoveé
choroby (stejny jako u adjuvantni chemoterapie)

* RozSiri moznosti chirurgickeé terapie

* Testovani chemosensitivity in vivo — moznost upravit adjuvantni |écbu
pri nedosazeni patologické kompletni odpovedi (capecitabin u triple
negativniho karcinomu prsu, trastuzumab emtansin u HER-2
pozitivnich nadoru)



Srovnani neoadjuvantni a adjuvantni chemoterapie u operabilnich

nadorl — meta-analyza
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Klasifikace patologické odpoveédi

* 1. uplné vymizeni makroskopickych a mikroskopickych znamek
nadoru

e 2. pouze carcinoma in situ, bez invazivni slozky a postizeni miznich
uzlin

3. alterace stromatu (sklerosa a fibrosa)
* 4. beze zmén

Chevallier et al. Am J Clin Oncol 16, 1993, 223



Preziti nemocnych s karcinomem prsu v
zavislosti na pCR
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Fenotyp nadoru a preziti bez nemoci, preziti bez vzdalenych
metastaz a celkové preziti po neoadjuvantni chemoterapii
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Meta-analyza - pCR
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Figure 2: Associations between pathological complete response and event-free survival and overall survival
ypT 0fisypM0 definition of pathological complete response (ie, absence of invasive cancer in the breast and axdllary nodes, irrespective of ductal carcinoma insitu).
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Hormone-receptor-positive

Meta-analyza - pCR
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The FDA may grant accelerated approval
on the basis of a surrogate end point that is
“reasonably likely to predict clinical benefit.”

For neoadjuvant breast-cancer treatment,

we propose that the rate of pathological
complete response be used as this surrogate.

Prowell & Pazdur NEJM 2012, 366:2438-2441.



Patologicka odpoved dle molekularniho typu

nadoru

Pathologic complete response

No Yes
Molecular classification n[% (95% CI)] n [% (95% CI)]
Luminal A/B subtype 28 [93% (78-99)] 2[7%(1-22)]
MNormal breast like 10 [100% (29-100)] 0 [0% (0-31)]
erbB2+ 11 [55% (32-77)] 9 [45% (23-68)]
Basal subtype 12 [65% (32-76) ] 10 [45% (24-68)] P <0.001

Rouzier R et al. Clin Cancer Res 2005, 11, 5678



Patologicka odpoved v zavislosti na fenotypu —
vlastni zkusenosti
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Intraepitelialni a stromaln

Hornychova, Melichar, Ryska et al. Cancer Invest 2008, 26, 1024 - 1031



Systémova lécba u casného karcinomu prsu

 Luminablike
(ER or PgR positive, or both; |
"~ HER2negative) -

o
Fa

i

Lymph node imvolvement; grade; Kig7;
mltigens signature or uPAPAL-1 test

Lvminal A or low risk Luminal B or high risk

{oniby in pMNO-1) (ahw ays in pMN2-3)
o o
Endocrine therapy Chemotherapy
—+ endocrine therapy

Triple negative
(ER and PgR and HER2
negative)

Offer BRCA testing (akso
without family history—
in case of therapeutic
CONEeqUEnCas)

Indication for chemotherapy if tumour stage = T1b MO-
preferably necadprvant

Anthracycline and taxane-

containing chemotherapy

(offer to add necadjuvant
platinwm}

J

Chemotherapy

+ trastuzemab
{@nd pertumemab)®
= endocrine therapy

Harbeck N, Gnant M. Lancet 2017, 389, 1134-1150



Multigenoveé testy k hodnoceni rizika reci

Oncotype DX Endopredict Mammaprint Prosigna
Manufacturer Genomic Health Shvidon Agendia ManoString Technologies
(distribution by Myriad)
Assay 21 gene recurmence score 11 gene assay 70 gene assay 50 gene assay
(PAM 50, ROR score)
Tiszue FFPE FFPE FFPE (techmnical FFPE
validation of criginal
fresh-frozen tissue assay)
Method Quantitative RT-PCR Quantitative RT-PCR FMA microarray nounter Technology
Laboratory Centralised {LSA) Decentralised Centralised Decentralised
{Metherlands)
Registration or accreditation Clinical Laboratory Improvement  CE-Mark FDA {InVitro Diagnostic  FDA (510k), CE-Mark
Amendment. College of American Multivariate Index Assay)
Pathologists
Determination of molecular No Mo Yes (using Blueprint) Yes (not reported inUSA)
subtype
Prognostic information Yes fes ez fes
{outcome)
Risk groups Low, intermediate, high Low vs high Low ws high Low, intermediate, high
Predictive information Yes Mo data so far Yes Mo data so far
{response to adjuvant
chemotherapy)
Evidence- based test indication  pN(-1, ER-positive, endocrine pMO-1, ER-positive, phO-1 pMD-1, ER-positive, HERZ-
therapy HER2-negative, negative, endocrine therapy,
endocrine therapy postmenopawsal
Retrospective clinical MSABP B14 and B20; TrarsATAC:  ABCSG Gand &; Multicentre ABCSG B TransATAC:
validation® ECO:G 9137 SWOG 8814 TransATALC MA.Z1
Prospective dinical trials WS Plan B (2198 patients);WSG  TUM (DI unicentre study, MINDACT (BIG;WSG for  Several European DI studies:
ADAPT (around 5000 patients); 167 patients) Germany; 6693 WS (11 centres,
TAILORx (pNO; 10 253 patients); patients); WSG PRIME 200 patients); GEICAM;
FxPOMDER (pMl; around (D study: 34 centres; French multicentre study
Q000 patients) 457 patients)

FFPE=formalin-fixed, parafin-embedded. FDA=Food and Dneg Administration. ER=oestrogen recaptor. Di=decision impact. * Cohort for translational research only,

asubgroup of total study collective.

Table 1: Commonly used multigene assays for risk assessment in eary breast cancer

Harbeck N, Gnant M. Lancet 2017, 389, 1134-1150
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Rezimy (neo)adjuvantni chemoterapie

Drugs Dose Interval Remarks
Four times epirubicin (E; or E{forA)+C PorT 90 mg/m’E (or 60 mg/m*A)and EC({orAC)every lorevery Dose dense every 14 days:
deeconsbicin [A]) + grdophosphamide 600 mg/m’* C. 80 mg/m* P 14 days, Pweekly requires primary GCSF
{C)}—12 times paditaxel (P: or four times {or 100 mg/m T) (T every 21 days) prophylais
docetaxel [T])
Six times docetasel (T), dosworubicin (), TAC 75 mg/m’ T, S0 mg/m® A, Every 21 days Requires primary GCSF
ovclophosphamide (C) S00 mig/m® C prophylacis
Four or six times docetasel (T) and TC 75 mg/m’ T and 600 mg/m* C Every 21 days Anthracycline-free
cyclophosphamide (C)
Epirubicin (E). paclitael (T) ETC 150 mg/m* E. 225 mg/m° T, Each 3 times, every 14 days  Dose dense requires
cyclophosphamide (C) and 2000 mg/m* C primary GCSF prophylais
Carboplatin Added to Pweekly AUC=50rb, ALC=2 AUCSorb every Z1days;  Optional in triple-negative

AUC 2 weekly breast cancer

GCSF=granulocyte-colony stimulating factor. AL =area under curve.

Harbeck N, Gnant M. Lancet 2017, 389, 1134-1150



Neoadjuvantni rezimy s derivaty platiny

Mumber of patients Tumour biclogy Therapy arms pCR rates Significance
{platinum vs
standard)

Japanese phase 2 75with Immunohistochemistry: Four times carboplatin AUC=S every  61-2%vs 26-3% p=0-003
trial 2; Ando et al, triple-negative ER, PgR, and HER2 21 days + 20 mg/m* paclitaxel {pCR breast) {subgroup analysis)
2014™ breast cancer weekly—four times CEF {500 mg/m’

cyclophosphamide, 100 mg/m?

epirubicin, 500 mg/'m* 5-fluorouracil)

ws P-CEF
Geparsito; 35 with ER and PgR <1%; HER2- 80 mg/m’ paditaxel + 20 mg/m® non-  53-2% ws 36-9% p=0-005 (planned
von Minckwitz etal,  triple-negative negative pegylated liposomal doxorubicin = {vpTOypMNO)} subgroup analysis)
2014 breast cancer carboplatin AUC=2 {later 1-5) weekly
CALGE 40603 443 ER and PgR <10%; HER2- E0 mg/m’* paclitael weekly—four 60% vs 44% p=0-0018
{Alliznce); negative times doxorubicin and {pCR breast)
Sikow et al, 2015 cyclophosphamide every 2 weeks

+ carboplatin AUC=6 every 3 weeks

{%+ 10 mg'kg bevaczumab every

2 weeks)
GEICAM 2006/03; o4 Basal-like Four times epirubicin, then fourtimes  30% ws 35% p=0-61
Alba et al, 2012™ (immunchistochemistry):  docetaxel every 3 weeks 2 carboplatin (pCR breast) {mot significant)

ER-negaltive PgR-negative

HER2-negative and

cytokeratin 5/6-positive or

EGFR-positive

AUC=6 every 3 weeks

pCR=pathobegical comiplate response. ER=oestrogen recaptor. PgR=progesterons recaptor. ALK =area under curye, P-CEF=paclitaxel followed by cydophosphamida,
gpiruticin, and S-fluorouracil.

Harbeck N, Gnant M. Lancet 2017, 389, 1134-1150



Indikace adjuvantni chemoterapie

* Prakticky jedina moznost adjuvantni systémové lécby u triple
negativnich a HER-2 pozitivnich nadoru

e Ovlivnéna pripadnou odpovedi na neoadjuvantni chemoterapii

* Posouzeni miry rizika u luminalnich nadorud v zavislosti na riziku
recidivy



Hormonalni [éCba u karcinomu prsu

* ablativni (LH-RH analoga)

e kompeticni (tamoxifen)

* inhibicni (inhibitory aromatazy)
e aditivni (gestageny)



Redukce recidiv a mortality pri adjuvantni lecbé tamoxifenem
(5 let) v zavislosti na expresi hormonalnich receptoru

skupina recidiv (%) mortality (%)
ER positivni 50+ 4 28+5

ER++ 60 + 6 36+7

ER+ 43+5 23+ 6
ER+/PgR nizké 46 + 9 28 +11

ER nizké 6+11 -3+11

ER a PgR nizké 1+7 1+7

ER nizké/PgR+ 23 +12 9+14

EBCTCG Lancet 351, 1998, 1451



Adjuvantni hormonalni lécba

* Tamoxifen (5 nebo 10 let)
* Inhibitory aromatazy (letrozol, anastrozol, exemestan)

* Sekvecni terapie — inhibitory aromatazy po 2-5 letech tamoxifenu
(pozdni metastazy u luminalnich nadoru)

e Zvazeni ovarialni ablace u premenopausalnich nemocnych, pripadné v
kombinaci

e Ovarialni ablace jako protekce ovarii u nemocnych s hormonalné
independentnimi nadory



Metastaticky karcinom prsu

e Synchronni

* Metachronni



Lécba metastatického karcinomu prsu

* Prakticky vzdy systémova
e Subtyp nadoru

* Rozsah postizeni

* Postizené organy

* Dynamika onemocnéni



Systémova lécba u metastatického karcinomu prsu

Symptomes or metastasis lo@ation®

v v

Slow disease progression Rapid therapy response reguired

ki

ER and PgR negative

Steraid hormane receptor status (ER, PgR) [ t HER? statws
1
lm or PR pasitive, or both i
h J v |
Endocrine therapy t Selacted Chemotherapy (:targeted therapy)
[ =targeted therapy) M postmonopausal patients: HER2* +trasturumab + pertuzumab
I Al +trasturumab or TOxM-1 single agent
lapatinib {if HER2") +lapatinity + trastuzumab
Al (eq letrarole) beyond progression
+ pallbodidib HERZ + bevadzumab (onty first line)
Exemsastane + everolimus
or fulvestrant + palbociclibi

Depanding on dinical sitwationd

< >

Harbeck N, Gnant M. Lancet 2017, 389, 1134-1150



Strategie chemoterapie pro metastaticky karcinom prsu

HERZ status?
Bone metastases?

Adpwant chemotherapy?
DF5 =12 months?

Pretreatment:
Anthiracycline?
Taxane?

First line

Second line

Third line

Y%

Further treatment lines

+ Anti-HERZ agents*
+ Bisphosphonates/denosumab

Rapid progression: combination chemotherapy
Anthracydine + taxane; anthracydine + cyclophosphamide;
anthracycdine-free regimens: XDoc. Pac/loc+ Gem

Slow progression: monotherapy
Anthracydine (free. liposomal); taxane

Further evidence-based chemotherapy options:
» Capecitabine

= Vinorelbine

= Eribaslin

= Platinum compounds

= Oral cyclophosphamide/ metronomic CMF

» Re-challenge

« [n any therapy line, consider treatment in
clinical trialks

Harbeck N, Gnant M. Lancet 2017, 389, 1134-1150



Lécba HER-2 pozitivhiho metastatického
karcinomu prsu

No (nec-) adjuvant trastuz umab therapy (Meo-) adjuvant trastuzumab therapy
Disease prograssion Disease prograssion HR*. postmenopausal
=12 months {potentially =6 months and special situation
also =6 months) (eq olipometastatic,
elderhy, very low-risk)
vy l v

Taxane-chemotherapy + trastuz umab + pertuzumab b R TDM-1 Aromatase inhibitor phes

trasturemab or lapatinib

---------------------------- | -m=mm=m-—-—- -1 Continue as sugoestad
after DF52 12 months,
¥ unibess individual
Capecitabine + situation requires
TOM-1 > lapatinib different approach

I

Evidence- basad further line options include: trastuzumab + lapatinit; chemotherapy + trasturumab beyond progression; trastuzumab + pertuzumab®

Harbeck N, Gnant M. Lancet 2017, 389, 1134-1150




Cilené léky u HER-2-pozitivniho karcinomu prsu

* Trastuzumab

* Pertuzumab

* Trastuzumab emtansin (T-DM1)
* Trastuzumab dexrutecan
 Lapatinib



Pertuzumab a trastuzumab se vazi na ruzné domény
HERZ2, jejich mechanismy uc€inku se doplnuji

Trastuzumab se vaze na na subdoménu Pertuzumab vaze na subdoménu Il
IV a inhibuje nitrobunéénou signalizaci a inhibuje dimerizaci
nezavislou na ligandu zavislou na ligandu
HER2

y‘\§f I HER1, 3, 4

« Kombinace pertuzumab—trastuzumab nabizi uplnéjSi blokadu HER2, totéz plati i pro kombinaci
pertuzumabu s T-DM1

Cho HS, et al. Nature 2003;421:756—760; Fendly BM, et al. Cancer Cell 2004; 5:317-328; Franklin MC, et al. Cancer Cell 2004; 5:317-328;
Nahta R, et al. Cancer Res 2004; 64:2343-2346; Scheuer W, et al. Cancer Res 2009; 69:9330-9336;
Agus DB, et al. Cancer Cell 2002; 2:127-137; Fields C, et al. AACR 2010. Abstract 5607.



ETekt pridani pertuzumabu ve studil CLEOPATRA
u metastatickeho HER-2 pozitivhiho karcinomu
prsu

100 — — Periuizumab, trastuizumab, docetaxel
—— Placebo, trastuizumab, docetanel
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Time {months)
Mumber at sk
Pertvrumab 4032 187 31 342 Ealr 230 143 24 i3 9 0 0
Placebo 406 183 350 314 285 198 128 67 22 4 i O

Swain SM et al. Lancet Oncol 2013, 14, 461-71.



Lécba metastatického triple negativniho karcinomu prsu

* \Velmi Spatna progndza nemocnych
* Onemocneéni chemosenzitivni, trvani odpovédi je vSak omezené

* Nyni signifikantni prodlouzeni preziti s anti-PD-1/PD-L1 protilatkami
(atezolizumab, pembrolizumab)



Cilena IéCba metasatickychluminalnich nadoru

* CD4/6 inhibitory
* Everolimus
* Alpelisib



Tri selektivni CDK4/6 inhibitory




Chemicka struktura, cilové IC50 a distribuce CDK4/6 inhibitor(
dostupnych k Iécbé HR1/HER2 pokrodilého karcinomu prsu
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Palbociklib? Ribociklib? Abemaciklib3
Cilova struktura Palbociklib Ribociklib Abemaciklib
IC50 (nM)* IC50 (nM) 4 IC50 (nM) 4
CDK4
CDK®6 15 40 10

* Vysoka vazba inhibitord CDK 4/6 na plazmatické proteiny (~85% palbociklib; ~ 70% ribociklib a 96-98%
abemaciklib) 1.2:3

* Ribociklib byl rovhomérné distribuovan mezi erytrocyty a plazmu s primérnym in vivo pomérem krev-plazma
1,04.2

« Koncentrace abemaciklibu a jeho aktivnich metabolitd v mozkomiSnim moku jsou srovnatelné s plazmatickymi
koncentracemi nevazané formys.

1. Ibrance EPAR. 2. Kisqali EPAR. 3. Verzenios EPAR, 4. Pernas S et al. Ther Adv Med Oncol. 2018; 10: 1-15



CDK4/6 Inhibitory: Dostupné sily a davkovani

Lékova forma

Davkovani

Redukce davky

Davkovy rezim
(28 denni cyklus)

Tvrdé tobolky Potahované tablety

Potahované tablety
125mg; 100 mg; 75 mg 200mg

150mg; 100mg; 50 mg

125 mg 1x denné 600 mg (3 tbl) 1x d 150 mg 2x denné

100 mg 1x denné resp.
75 mg 1x denné

400 mg 1xd resp.
200 mg 1xd

100 mg 2x denné resp.
50 mg 2x denné

Na |écbé den 1-21, bez Na lécbé den 1-21, bez
|écby den 22-28 lécby den 22-28

Kontinualni |écba
den 1-28

U vSech tfi CDK4/6 inhibitoru je doporu¢eno nezapijet Iék grapefruitovou stavou a vyhnout se

jejich soubéznému podavani se silnymi inhibitory CYP3A4, pfipadné upravit (snizit) davkovani

Pfipravky s palbociklibem a abemaciklibem obsahuji laktézu, nemély by byt uzivany

pacientkami s intoleranci galaktozy, deficitem laktazy nebo malabsorpci glukézy a galaktozy.

arasidy.

Pripravek s ribociklibem sojovy lecitin, nesmi byt uzivan pacientkami s alergii na séju nebo

1. Ibrance EU SPC; 2. Kisqali EU SPC; 3. Verzenios EU SPC



CDA4/6 inhibitory

tri peroralni CDK 4/6 inhibitory schvalené v EU pro
lécbu dospéelych zen s pokrocCilym HR+/HER2-
karcinomem prsu : palbociklib, ribociklib a abemaciklib
- podobné indikace k lécbé

« kombinacni léCba s inhibitory aromatazy nebo s fulvestrantem

jako inicialni hormonalni [éCba nebo u pacientek s predchozi
hormonalni léCbou

« odlisna struktura a preklinické vilastnosti
» napf. selektivita CDK4 vs CDK6
« odlisné davkovaci rezimy
* intermitentni IéCba vs kontinualni IéCba
 odlisné profily toxicit
« dominujici hematologicke toxicity (neutropenie) vs
gastrointestinalni toxicity (prijem)



Karcinom prsu u muzu

Factor Women

Risk of breast cancer (3£)

General population® <1 12
Carrier of BRCAI mutation®* 1 65
Carrier of BRCAZ mutation®* 7 45

Clinical presentation

Median age at diagnosis (yr)* 67 62
Median tumor diameter (mm)*® 20 15
MNodal invelvement (36 of patients)® 42 i3
Pathological characteristics (%)
Imvasive lobular subtype® 1 12
Estrogen-receptor—positive®” a9 83
HERZ-positive™ 9 17
Androgen-receptor-positive’- 97 &1
Sematic mutations® Mutations in Loss of 16q and
DMA-repair mutations in
genes more PIK3CA and
likely in men TP53 more likely
in women

Subtypes (3¢)*

HR-positive, HERZ-negative 90 7l
HR-positive, HERZ-positive 9 12
HR-negative, HERZ-positive <l 3
HR-negative, HERZ-negative <l 12
51 overall survival (36)8
Stage | 87 50
Stage I 74 82
Stage 111 57 57
Stage IV 16 19
Treatment
Genetic counseling’® All patients Selected patients
Adjuvant endocrine therapy™ Tamoxifen Tamaoxifen, aroma-
tase inhibitor,
ovarian sup-

pression (pre-
menacpausal)

Giordano SH. NEJM 2018, 378, 2311



