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Maligni melanom

* Incidence v CR 24,74/100 tis. obyvatel (SzU,
UzIS, 2017//2015).

e Alarmuijici je zvysujici se vyskyt u mladsich
jedincu.

* Velice Spatna progndza pacientu predevsim pfri
metastatickém postiZeni. =




Vyvoj zdravych melanocytu

Bunky pochdzejici z neurdlni listy - neuroektoderm
Béhem migrace z neurdlni listy prodélavaji epitelove-
mezenchymovy prechod.
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Etiologie

e SVETLY FOTOTYP—1lall

» UV EXPOZICE NARAZOVA/CHRONICKA
(slunce, solaria, iatrogenni — fototerapie)

* Pozitivnhi OA nebo RA

* FAMILIARNI 10% (AD, CDKN,A a p16; CDK,,
HLA asociace)

* XERODERMA PIGMENTOSUM

* Cetné pigmentové névy (>100), velké
kongenitalni névy, dysplastické névy

Vznik de novo nebo z névu — 80% vs 20%




Fototyp
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velmi svétla kGze, | vzdy se spali, nékdy 10 minut

rezaveé viasy, se opali do ¢ervena,
pihy nikdy nepigmentuje
svétla kize, vzdy se opali 10 - 20 minut ) v
svétlé viasy do &ervena, nékdy Expozice UV zareni:
slabé pigmentuje . . ,
Intermitentni vs
: dlouhodoba vs
stiedné svétla nékdy se opali do 20 - 30 minut o
kize, hnédé dervena, zfidka se | chronicka

az tmaveé viasy spali, vzdy pigmentuje

tmava kaze, nikdy se nespali, 45 minut
tmaveé viasy velmi dobre

pigmentuje




CDKN,A a p16
Familiarni melanom

* Inhibitor 2A cyklin dependetni kinazy, chrom.9

— Gen pro protein p16 a pl4arf; tumor supresorovy
gen

— Druhy nejcastéjsi mutovany gen v nadorové
biologii, po p53.

— 26% mutovanych melanomu
— Familiarni melanom, glioblastom, ca pankreatu
— 20-30% riziko melanomu v dalsi generaci

Genetic testing for melanoma.
Kefford et al. Lancet Oncology; 2002



CDK,

* Serin/threonin protein kinaza
* Inhibovana p16

* Uplatiiuje se v radé nadorovych onemocnéni véetné melanomu.
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Pocet umrti na diagndézu na 100 000 osob
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Klinicke varianty maligniho
melanomu

Lentigo maligna melanom/Melanoma in situ

7N/

Superficialné se sirfici maligni melanom
Nodularni maligni melanom

Akrolentigindzni maligni melanom




Primarni lécba — vidy chirurgicka radikalni excize

Chirurgicka lécba a korelace s hodnotou Breslowa

 Barveni: H&E; elastika
* Breslow: v mm (1970)

Klasifikace podle Breslowa doplnéna o dobu piezivani a doporuceny chirurgicky

lemem zdravé tkané/kuze. Prevzato dle (Balch et al., 2001; Shenenberger, 2012)

Klinické stadium| Hloubka invaze/Breslow | 5-leté prezivani |Doporuceny chir. lem

I < 1,0 mm 95-100% 5 mm
11 1,01-2,0 mm 80-96% 15 mm
111 2,01-4,0 mm 60-75% 20 mm

1Y% 4,01 mm < 50% 20 mm
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Maligni melanom

* Incidence v CR 24,74/100 tis. obyvatel (SzU,
UzIS, 2017//2015).

e Alarmuijici je zvysujici se vyskyt u mladsich
jedincu.

* Velice Spatna progndza pacientu predevsim pfri
metastatickém postiZeni. =




Vyvoj zdravych melanocytu

Bunky pochdzejici z neurdlni listy - neuroektoderm
Béhem migrace z neurdlni listy prodélavaji epitelove-
mezenchymovy prechod.
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Etiologie

e SVETLY FOTOTYP—1lall

» UV EXPOZICE NARAZOVA/CHRONICKA
(slunce, solaria, iatrogenni — fototerapie)

* Pozitivnhi OA nebo RA

* FAMILIARNI 10% (AD, CDKN,A a p16; CDK,,
HLA asociace)

* XERODERMA PIGMENTOSUM

* Cetné pigmentové névy (>100), velké
kongenitalni névy, dysplastické névy

Vznik de novo nebo z névu — 80% vs 20%
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CDKN,A a p16
Familiarni melanom

* Inhibitor 2A cyklin dependetni kinazy, chrom.9

— Gen pro protein p16 a pl4arf; tumor supresorovy
gen

— Druhy nejcastéjsi mutovany gen v nadorové
biologii, po p53.

— 26% mutovanych melanomu
— Familiarni melanom, glioblastom, ca pankreatu
— 20-30% riziko melanomu v dalsi generaci

Genetic testing for melanoma.
Kefford et al. Lancet Oncology; 2002



CDK,

* Serin/threonin protein kinaza
* Inhibovana p16

* Uplatiiuje se v radé nadorovych onemocnéni véetné melanomu.
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Pocet umrti na diagndézu na 100 000 osob
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Primarni lécba — chirurgicka,
vysetreni SLN

* Diagnosticka excize/biopsie
e VySetreni spadoveé uzliny — 99Tc; tol. modr

Krag et al. Minimal Access Surgery for Staging
Malignant Melanoma. Arch Surg 1995; 130: 654-658

* Provadi se stadiem IB a Il (TNM klasifikace)

http://www.roxcancercenter.com/



Ovlivni vysetreni SLN prognozu pacienta?

e Rada studii

 MSLT-l studie: pacienti se stfedni tloustkou melanomu (Breslow
1,2-3,5 mm), ktefi podstoupili Sirokou excizi a mapovani SLN a
v pripadeé jeji pozitivity i radikalni exenteraci, neméli signifikantni
prodlouzeni intervalu preziti oproti pacientum, ktefi podstoupili
pouze Sirokou excizi primarniho loziska a teprve pri klinickém
manifestovani postizeni uzlin radikalni exenteraci

Morton et al. Sentinel node biopsy for early-stage
melanoma: accuracy and morbidity in MSLT-I, an
international multicenter trial.

Ann Surg. 2005 Sep;242(3):302-11; discussion 311-3.

e Vysetfeni SLN prinasi dulezité informace ohledné ,statingu”
onemocnéni a nasledné dispenzarni péce.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Sentinel+node+biopsy+for+early-stage+melanoma:+accuracy+and+morbidity+in+MSLT-I,+an+international+multicenter+trial
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Completion Dissection or Observation for Sentinel-Node
Metastasis in Melanoma
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Provedeni exenterace spadovych
lymfatickych uzlin pri pozitivité
sentinelové uzliny neovlivni
dlouhodobé preziti, ale je spojeno
s nizSim rizikem lokalnich recidiv.



Adjuvantni imunoterpie

* Hlavnim cilem adjuvantni imunoterapie u
melanomu je odkryt nadorové antigeny,
usnadnit jejich rozpoznani, porusit nadorovou
toleranci a posilit imunitni odpovéd.

 Od roku 1995, u nas 1998

* Interferon alfa — studie Kirkwood ECOG 1684,
1690, 1694 — konec 20109.

Tarhini, A.A., Gogas, H., Kirkwood, J.M. (2012).
IFN-alpha in the treatment of melanoma.
Journal of immunology 189, 3789-3793.




Adjuvantni imunoterpie — anti-PD1

e EORTC 18071 - Ipilimumab vs placebo 26,1 vs
17,1 RFS

— FDA 2015 — schvalen pro adjuvanci

 CheckMate 238 — Nivo vs Ipi —70,5% - vs
60,8%

 Keynote 054 (EORTC 1325) — Pembro vs
placebo —75,4% vs 61,0%



Adjuvantni cilena terapie

e Studie - BRIM 8 a COMBI-AD - pouziti cilené
terapie BRAF a MEK inhibitory.

 BRIM 8 — Vemurafenib vs placebo — 23,1 vs
15,4

e COMBI-AD - Pri medianu sledovani 2,8 roku
bylo dosazeno 3 letého ocekavaného preziti
do relapsu u 58% pacientu na terapii a jen
39% na terapii placebem.



Definitivni diagndza - Histologie -
__morfologie
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Nadorové stroma
Sebeobnova nadoru & Podpora progrese
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Cancer stem cells in solid tumors  F'broblast-Derived Dermal Matrix Drives Development of

. ) 1 . ] »  Aggressive Cutaneous Squamous Cell Carcinoma in Patients m
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Current Opinion in Biotechnology 2007, 18:460-466 9 o

This review comes from a themed issue on
Tissue and cell engineering
Edited by Alan Trounson and Andrew Elefanty
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Vyvoj zdravych melanocytu

Bunky pochdzejici z neurdlni listy - neuroektoderm
Béhem migrace z neurdlni listy prodélavaji epitelove-
mezenchymovy prechod.

ganglion

neuralni lista b

sympatické
ganglion

Krejci et al.: Folia biologica (2010)

vyvijejici se
nadledvina preaortalni

ganglion

entericka
ganglia

urogenitalni
B c lista a b c d
Decoupling Division Migration Recoupling
Repositioning Dendrite Extension
Sadler et al.: Langmanova lékafskd embryologie (2010) : ; I g . s ' : . g W B
1 E-cadherin SCF cell-matrix cell-cell
Desmoglein 1 bFGF cell-matrix adhesion
Connexin 43 ET-3 growth control
1 HGF
PDGF W melanocyte
ET-1 /s | keratinocyte

Nikolas K. et al.: Journal of Investigative Dermatology
Symposium Proceedings (2005)



Epitelové mezenchymoveé interakce od embryologie po nador
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Stratified epidermis
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Vyuziti podobnych signalizacnich mechanizmti: Wnt, TGF-3, BMP, SHH, FGF, Notch, EGF, TNF a.
(Botchkarev et Kishimoto, 2003; Fuchs, E. Scratching the surface of skin development. Nature.
445, 834-842.)




Epitelové mezenchymové interakce prenatalné a postnatalné.
Tvorba mikroprostiedi (“niche”) a udrZovani homeostazy.

Initiation of
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“Niche” vlasového folikulu

Epidermis 4L

“Bulge” vlasového folikulu
s epidermalnimi KB, KB
melanocytti, KB neuralni
listy

Vlasova cibulka

s prekurzory/diferencovanymi
KB = kmenové bunky melanocyty
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‘ Kmenova buriky neuradlni listy

Epidermalni kmenové
bunky/keratinocyty



Model nadorového mikroprostredi
a epitelove mezenchymove interakce
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(€) 2007 Heather Brannon, MO licensed to About com, Inc
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Funkce stromalnich fibroblastu
BC u BCC a SCC

—

BJD Indukce exprese K19

o Sl

== W= K19 + pozitivni nadory

Lacina et al. British Journal of
Dermatology 2007 156, pp819-
829

Model ndadorového prostredi:
Stromalni fibroblasty + normalni keratinocyty
SCCF + NIK/5
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Indukce exprese K8

—

K19+,K8+ pozitivni nadory

Lacina et al. Int. J. Rad. Biol.,
156: 819, 2007



Stromailni fibroblasty/keratinocyty

Keratinocytes + MF Keratinocytes + DF
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Stromdlni fibroblasty
- izolovdny z kozni
metastdzy melanomu.

K14,
Keratin + Vimentin

Original Research Article

Fibroblasts isolated from the malignant melanoma
influence phenotype of normal human
keratinocytes

Kucera J. et al. Journal of
Applied Biomedicine. (0).
doi:http://dx.doi.org/10.101
6/j.jab.2015.03.002.



http://dx.doi.org/10.1016/j.jab.2015.03.002

Stromalni fibroblasty vs epitelové
bunky EM-G3

|Izolované z invazivniho duktalniho karcinomu

Brozova M. et al.

P &2 Breast Cancer Res Treat.
el 2007 Jun:;103(2):247-57.



Stromailni fibroblasty vs epitelové bunky EM-G3
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Keratinocyty

Nadorové
melanocyty

Stromalni fibroblasty



Stromalni fibroblasty vs melanocyty

Kondiciovana média (KM): a) obohacena o kufeci embryonalni extrakt;
b) odebrana po kultivaci embryonalnich mezenchymovych bunék
c) ko-kultivace s CAFs z koZzni metastazy melanomu

ASC — nadorova linie melanomu izolovana z ascitu

BLM — nadorova linie melanomu z kozni metastazy Kodet et al.. Tumour Biol. 2013. 34, 3345-55

HMBA45

ASC

Melan A T‘rosinase 5-100

H&E $100 HMB45 MelanA Tvrosinase

ASC+CAFs

BLM+CAFs

Primarni ASC

Metastaza ASC
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Funkce Stromatu/Stromalnich fibroblastu
Mozna lécebna strategie

Cancer stem cells as targets for oral cancer therapy
DE Costea et o

(a) Treatment strategies available today

Possible OSCC
regeneration

OSCC does not
regenerate

(b) Prospective stem cell targeted strategies
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Karcinom prsu , Karcinom kolorektalni, Karcinom plic, Maligni melanom
Jiz schvalené klinické preparaty - napr. blokada nadorové neoangiogeneze,
modulace imunitni odpovedi apod.

(Bevacizumab, Sunitinib, Sorafenib, Ipilimumab, Nivolumab,
Pembrolizumab).



Nadorové melanocyty vs keratinocyty

Ana Mid-cata Late-cata Telo

NFIB is a governor of epithelial-melanocyte stem cell behaviour % %

in a shared niche
Chiung-Ying Chang1, H. Amalia Pasolli1, Eugenia G. Giannnpuuluuz, Géraldine Guascha,

Richard M. Gronostajski, Olivier Elemento, and Elaine Fuchs!
Narure. 2013 March 7; 495(7439): 98-102.

Nfib cKO
Keratinocytes drive melanoma invasion in a reconstructed i i
! y A Differentiated MC
skin model @ DP

Jeroen W.J. Van Kilsdonk?® Mieke Bergers®, Léon C.L.T. Van Kempen®©,
Joost Schalkwijk® and Guido W.M. Swart?
Melanoma Research 2010, 20:372-380

“Miche” viasového folikulu “Niche” nadoru/melanomu
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Nadorové melanocyty vs keratinocyty
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Zastoupeni specifickych keratinu
v okoli melanocytu a maligniho melanomu

Zdrava kaze Naevus Nador Metastaza
|
I ) 3
|4

Pigmentovy naevus KoZni metastaza maligniho melanomu

Zdrava kuze

Maligni melanom
7 ;..ﬁ's

K14 Margin of resecate

K14 - bazalni vrstva
K10 - suprabazalni vrstva
Ki67 - marker proliferace

S]-OO - nespeCifiCky Znak, e e o oo 1411 Ggg;i%:ma

mar‘ker bunék VYChézeJ iCh Z RESEARCH Open Access

heu ré'nf ||§1'y Melanoma cells influence the differentiation
pattern of human epidermal keratinocytes

* Elitka Krej¢t", Barbora Dvoi im’, Jifi Stork’, Daniela Kodetova®,
chal Kola®, Hynek Stmad” .




Melanocyty v kulture

vliv melanocytu na keratinocyty

Keratinocvtes + 3T3 + BLM Keratinocytes + 373 + HPM
: dis hce

K14, K8, K19,
Keratin + Vimentin

melanocyty

HPM - neonatdlni,
zdravé melanocyty

+ i_-.\;-' 0 ‘ ‘
+ 5 ;d
BLM - ndadorové X
+
X
+
N

Kodet et al. Mol Cancer.
2015 Jan 5;14(1)


http://www.ncbi.nlm.nih.gov/pubmed/25560632

Vliv bunek neuralni listy na
keratinocyty

Keratinocytes + 3T3 + NCSC

K14, K8, K19,
Keratin + Vimentin

NCSC - kmenové
buriky z neurdlni
listy, izolované z
vlasového foliclu

Kodet et al. Mol Cancer.
2015 Jan 5;14(1)


http://www.ncbi.nlm.nih.gov/pubmed/25560632

Mikrocipova analyza lllumuna
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Kodet et al. Mol Cancer.
2015 Jan 5;14(1)
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http://www.ncbi.nlm.nih.gov/pubmed/25560632

Nadorové melanocyty vs keratinocyty

Reference sample HPM
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Kodet et al. Mol Cancer. _B

2015 Jan 5;14(1)


http://www.ncbi.nlm.nih.gov/pubmed/25560632

Nadorove melanocyty Vs keratmocyty
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2015 Jan 5;14(1) E



http://www.ncbi.nlm.nih.gov/pubmed/25560632

IL-8, CXCL-1, FGF-2, VEGF-A
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nature

RIAAIEAVR] CANCER

Drugs that kill Tumaor loses ability to ...and tumor
CSC-Targeted  tumorstemcells  generate new cells...  degenerates

. 30 e

'z:::*;ca' &© »© _*&
Therapy

Drugs that kill ...but not cancer Turmor shrinks,
tumor cells... stem cells but grows back

Visvader JE, Lindeman GJ. Cancer stem cells in solid
tumours: accumulating evidence and unresolved
qguestions.

Nat Rev Cancer. 2008 Oct;8(10):755-68.



http://www.ncbi.nlm.nih.gov/pubmed/?term=Visvader%20JE%5bAuthor%5d&cauthor=true&cauthor_uid=18784658
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lindeman%20GJ%5bAuthor%5d&cauthor=true&cauthor_uid=18784658
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cancer+stem+cells+in+solid+tumours:+accumulating+evidence+and+unresolved+questions

Breast Cancer with Cartilaginous and/or Osseous Metaplasia
Diagnosed by Lymph Nodal Metastasis: A Case Report

Kazunori Tsukuda?*, Hisashi Tsuji?, Tadayoshi Kunitomo®, Keiju Aokage?,
Takayoshi Miyvake?, Saki Nakahara?, and Hiroko Masuda?

Takuya Yoichi - Takeshi Nagashima - Hiroshi Yagata - Kazuya Yoshida -
Masato Suzuki - Toshihiko Fujimori - Takafumi Sangai - Yukio Nakatani -

Metaplasticka kosténa tkan

Sk Col [20171) 908, 235248

4-““»' ey Research article

Mouse 3T3 fibroblasts under the
influence of fibroblasts isolated from
stroma of human basal cell
carcinoma acquire properties of

multipotent stem cells
Pavol Sxabd, Michel Kol B Dofinkon'y Lukéé Lacio's, ¥ Sicr,Casmc Wikt ok Metaplasticka chrupavcita tkan

Strnadt, Mirostav Tvrdek] and Karel Smetana Jr'}!
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Kmenoveé znaky a melanom

OPEN @ ACCESS Freely available online PLoS one

Melanoma Spheroids Grown Under Neural Crest Cell
Conditions Are Highly Plastic Migratory/Invasive Tumor
Cells Endowed with Immunomodulator Function

Kiran Ramgolam'®, Jessica Lauriol?®, Claude Lalou’, Laura Lauden’, Laurence Michel?, Pierre de la
Grange®, Abdel-Majid Khatib', Fawzi Aoudjit®>, Dominique Charron'®, Catherine Alcaide-Loridan?, Reem
Al-Daccak’*

1 Cancer Res Clin Oncol (2012) 138:1145-1154
DOI 10.1007/s00432-012-1186-2

ORIGINAL PAPER

Nanog and Oct4 overexpression increases motility
and transmigration of melanoma cells

Aurelie Borrull « Stephanie Ghislin *
Frederique Deshayes - Jessica Lauriol -
Catherine Alcaide-Loridan - Sandrine Middendorp




Indukce kmenovych znakt u melanomovych linii in vitro

« Znaky dediferenciace a kmenovosti — Oct4, Nanog, Nestin, CD271, keratiny
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Molekularne genetické metody

Mohou za vSe geny a geneticka predispozice, nebo vlivy zevniho prostredi?

Familiarni melanom: CDKN,A a p16, méné pak CDK,

MAP kinazy — mutace BRAF V600E, K, D,
cca 50% melanomu, az 70-82% v benignich melanocytarnich lézich
— MEK

N-Ras —mutace (5,9 % v benignich melanocytarnich lézich, 5,2-28 %
v melanomu) pr—
Target Agent trial
BRAF Bay 43-9006 Yes
RAS Farnesyl transferase Yes
inhibitors:
R115777 (tipifarnib,
. Zarnestra),
Metodika: PCR, cobas test SCHes336
(lonafarnib, Sarasar)
7 BMS-214662.
Sta nove n I Z D NA tedy _ - 1 VEGF Bevacizumab (Avastin) Yes
7 7y VvV . : PTEN loss CCI-779 (inhibitor of mTOR, Yes
dobra vytéznost i z ? ¥y~ the mammalian
target of rapamycin)
H A PI3K/AKT cc-779 Yes
pa rafl n ove h O b I O ku m” IO EHas MAPK Anthrax lethal toxin No
V600 Mutation Test Cl 1040
S oot CDK4 Inhibitor (small molecule) No
- BCL-2 Antisense bcl-2 Yes
. . . (oblimersen sodium)
Molecular diagnostics in melanoma BCLXL Inhibitor A-385358 No
l AM ACAD D EREMATOL PTK STI571 (Gleevec) Yes
J. Andrew Carlson, MD, FRCPC,* Jeffery S. Ross, MD.*! Andrzej Slominski, MD, PhD# Antiangiogenesis  CC-5013 (Revimid) zes
es

V{;} L [J M E 5 2 N LJ M B E R 5 ierald Linette, MD, PhD,¢ Judith Mysliborski, MD,** Jerome Hill, MD,*" and Martin Mihm, Jr, MD“ Oxyg(?n—free Histamine (Ceplene)

Albany, New York; St Louis, Missouri; Boston, Massdachusetts; and Memphis, Tennessee radicals




N-Ras mutace

rat sarcoma virus, chromozom 1

Asi 15-18% melanomu

K-ras, H-ras — casté mutace v nadorové biologii

/7 7

GTP-vazici protein, ovlivhuje bunécny cyklus

Terapie MEK inhibitory

K-Ras/B-Raf — kolorektalni karcinom — MEK

inhibitory

Simone et al.: Targeted therapy in melanoma
— the role of BRAF, RAS and KIT mutations. EJC Suppl. 2013.



KIT mutace

e c-KIT cca 5-8% melanomu — sliznicni,
akrolentigin6zni melanom

e CD117, GIST tumor ,,GISTom*.
* Imatinib, Nilotinib

Bello et al. Melanoma Mutagenesis and Aberrant Cell Signaling.
Cancer Control. 2013



BRAF/B-Raf mutace

Typ V600E (80%), K (19%), D (MAP kinaza) — somaticka mutace
— serine/threonin-protein kinaza B-Raf

— Intracelularni signalizace — proliferace

cca 50% melanomu, az 70-82% v benignich melanocytarnich
|ézich
V radé jinych nadorech 30% papilarnich karcinom stitné zlazy,
3% plicni karcinom, 5% kolorektalnich karcinomu etc.

Vysetreni B-Raf mutace se stava standardem u
metastazujiciho melanomu.




MAP kindza; BRAF — mutace
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http://www.ncbi.nlm.nih.gov/pubmed/24516336

Biologicka terapie — B-Raf inhibitory

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Improved Survival with Vemurafenib
in Melanoma with BRAF V600OE Mutation

Paul B. Chapman, M.D., Axel Hauschild, M.D., Caroline Robert, M.D., Ph.D.,

john B. Haanen, M.D., Paolo Ascierto, M.D., James Larkin, M.D.,
Reinhard Dummer, M.D., Claus Garbe, M.D., Alessandro Testori, M.D.,
Michele Maio, M.D., David Hogg, M.D., Paul Lorigan, M.D.,
Celeste Lebbe, M.D., Thomas Jouary, M.D., Dirk Schadendorf, M.D.,
Antoni Ribas, M.D., Steven J. O'Day, M.D., Jeffrey A. Sosman, M.D.,
John M. Kirkwood, M.D., Alexander M.M. Eggermont, M.D., Ph.D.,

Brigitte Dreno, M.D., Ph.D., Keith Nolop, M.D., Jiang Li, Ph.D., Betty Nelson, M.A.,

Jeannie Hou, M.D., Richard J. Lee, M.D., Keith T. Flaherty, M.D.,
and Grant A. McArthur, M.B., B.S., Ph.D., for the BRIM-3 Study Group*

- Pacienti ve stadiu lll a IV

- Srovnani Vemurafenib vs Dacarbazin
- Terapeutickd odpovéd 58-65%

- relativné krat. efekt odpovéedi

- Probihajici studie v adjuvantnim
podavani

- studie BRIM3, OS 13,6 oproti 9,7
-PFS 6,9 vs 1,6
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Hazard ratio, 0.26; 95% Cl, 0.20 to 0.33;
P<0.001
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N Engl) Med 2011;364:2507-16.
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Improved Overall Survival in Melanoma
with Combined Dabrafenib and Trametinib

Caroline Robert, M.D., Ph.D., Boguslawa Karaszev

Anne: tin, Ph

Stephen D. Rubin, M.D., Shond

N Engl ) Med 2015;372:30-9.

h.D A
Little, M.P.H., and Dirk Sc

A

M.D., Jacob Schachter, M.D.

A Progression-free Survival
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Patients (%)
v
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Vemurafenib

Dabrafenib plus trametinib

No. at Risk

Dabrafenib plus 352
trametinib
Vemurafenib 352

310

279

270

214

228

161

194

121

10 12
Months
142 83
83 45

14 16 18 20
39 10 7 0
11 0 0 0

22

inhibitory

- Pacienti ve stadiu lll a IV

- Srovnani Vemurafenib vs
Dabrafenib + Trametinib

- Terapeuticka odpovéd 75-80%
- Vyrazné prodlouzeni efektu

- COMBI-V, COMBI-D

- coBRIM OS 22,3 vs 17,4; PES
12,3 vs 7,2
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Kainthla R. et al. Dabrafenib for
treatment of BRAF-mutant
melanoma. Pharmgenomics Pers
Med. 2013 Dec 31;7:21-9.



http://www.ncbi.nlm.nih.gov/pubmed/24516336

Pacient ro¢nik 1968 selhani terapie//vznik
rezistence

Pred zahajenim terapie 2 mésice 4 mésice

6 mésicu 8 mésicu - ukonceni 11 mésict/chemoterapie




LETTER

Reversible and adaptive resistance to BRAF(V600E)
inhibition in melanoma

Chong Sun'*, Liqin Wang'*, Sidong Huang"?*, Guus J. J. E. Heynen!, Anirudh Prahallad!, Caroline Robert®, John Haanen®,
Christian Blank®, Jelle Wesseling®, Stefan M. Willems"®, Davide Zecchin”:®, Sebastijan Hobor®, Prashanth K. Bajpe!, Cor Lieftink®,
Christina Mateus®, Stephan Vagner®, Wipawadee Grernrum', Ingrid Hofland®, Andreas Schlicker!, Lodewvk F. A. Wessels',
Roderick L. Beijersbergen’, Alberto Bardelli’*?, Federica Di Nicolantonio”®, Alexander M. M. Eggermont” & Rene Bernards'

doi:10.1038/nature13121
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Ovliviuje rezistenci B-raf inhibitord vliv nadorového mikroprostredi?



Nadorové melanocyty vs fibroblasty

Vliv TGF-B1 na fibroblasty — indukce SMA (myofibroblastti)

DF Fibr + SMA

in vitro

Normal skin

Human Galectins Induce Conversion of Dermal

Fibroblasts into Myofibroblasts and Production
of Extracellular Matrix: Potential Application in
Tissue Engineering and Wound Repair

Barbora Dvoidnkova®d Pavol Szabo®d Lukas Lacina®?d Peter Gal*f9
Jana Uhrova® Tomas Zima® Herbert Kaltner" Sabine Andréh
Hans-Joachim Gabius" Eva Sykova®® Karel Smetana, Jr.*

Cells Tissues Organs
DOI: 10.1159/000324864
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_Fibr + SMA

Synthetic Polyamine BPA-C8 Inhibits TGF-1-Mediated
Conversion of Human Dermal Fibroblast to Myofibroblasts
and Establishment of Galectin-1-Rich Extracellular Matrix
in Vitro

Alzbéta Mifkova,™ ® Ondrej Kodet,” 9 Pavol Szabo,” Jan Kucera,™ Barbora Dvorankova,”

Sabine André, " Girish Koripelly,® Hans-Joachim Gabius,®’ Jean-Marie Lehn,* and
Karel Smetana, Jr.*
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Vliv stromatu na indukci rezistence na
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Nadoroveé melanocyty vs fibroblasty

Schopnost
ovlivnit
vzdalené
fibroblasty —
endogenni/par
aneoplasticky
efekt?

Microenvironment-driven resistance to B-Raf inhibition
in 2 melanoma patient is accompanied by broad changes
of gene methylation and expression in distal fibroblasts
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ORIGINAL ARTICLE WILEY

Comparison of five different scoring methods in the evaluation
of inflammatory infiltration (tumor-infiltrating lymphocytes) in
superficial spreading and nodular melanoma

THE OFFICIAL JOURNAL OF INTERNATIONAL FEDERATION OF
PIGMENT CELL SOCIETIES - SOCIETY FOR MELANOMA RESEARCH

Kristyna Némejcoval | Ivana Ticha! | Michaela Barta! | OndFej Kodet?® |
Miroslav Déra? | Radek Jaksal | Romana Michalkova! | Pavel Dundr!
Pigment Cell Melanoma Res. 2018;1-12.
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Biologicka terapie — Imunoterapie |I.
check-point inhibitory

* Od roku 2008-2009 — 1gG1 monoklonalni
protilatka proti CLTA -4 - Ipilimumab

The Nobel Prize @ E B7 Ipilimumab CTLA4

@NobelPrize .
BREAKING NEWS MHG Ag
The 2018 #NobelPrize in Physiology or Antigen- TCR
Medicine has been awarded jointly to presenting cell éh—* T cell
James P. Allison and Tasuku Honjo “for
their discovery of cancer therapy by
inhibition of negative immune regulation.” )
|OBEL PRIZE B7 CD28
( DR MEDICINE 2018
. u-\tf.__," /
'3 & . : w\'..:
T cell
activated

Garber, K. Industry makes strides in
} melanoma. 2010. Nature Biotechnology.28,
) 245K 10:31 AM-Oct 1, 2018 @® 763-764.
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Anti-CTLA-4, Ipilimumab
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with Metastatic Melanoma

F. Stephen Hodi, M.D., Steven J. O'Day, M.D., David F. McDermott, M.D., Robert W. Weber, M.D.,
Jeffrey A. Sosman, M.D., John B. Haanen, M.D., Rene Gonzalez, M.D., Caroline Robert, M.D., Ph.D.,

Dirk Schadendorf, M.D., Jessica C. Hassel, M.D., Wallace Akerley, M.D., Alfons .M. van den Eertwegh, M.D., Ph.D.,

Jose Lutzky, M.D., Paul Lorigan, M.D., Julia M. Vaubel, M.D., Gerald P. Linette, M.D., Ph.D., David Hogg, M.D.,
Christian H. Ottensmeier, M.D., Ph.D., Celeste Lebbé, M.D., Christian Peschel, M.D., lan Quirt, M.D.,
Joseph I. Clark, M.D., Jedd D. Wolchok, M.D., Ph.D., Jeffrey S. Weber, M.D., Ph.D., Jason Tian, Ph.D.,

Michael J. Yellin, M.D., Geoffrey M. Nichol, M.B., Ch.B., Axel Hoos, M.D., Ph.D., and Walter ). Urba, M.D., Ph.D.

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Ipilimumab plus Dacarbazine for Previously
Untreated Metastatic Melanoma

Caroline Robert, M.D., Ph.D., Luc Thomas, M.D., Ph.D.,

Igor Bondarenko, M.D., Ph.D., Steven O'Day, M.D., Jeffrey Weber M.D., Ph.D.,
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Jon Richards, M.D., Ph.D., Michele Maio, M.D., Ph.D., Axel Hauschild, M.D.,
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Tai-Tsang Chen, Ph.D., Rachel Humphrey, M.D., Axel Hoos, M.D., Ph.D.,
and Jedd D. Wolchok, M.D., Ph.D.
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ANTICANCER RESEARCH 35: 6303-6310 (2015)

Long-term Survival with Ipilimumab: Experience from a
National Expanded Access Program for Patients with Melanoma

IVANA KRAJSOVA! PETR ARENBERGER?, RADEK LAKOMY?, EUGEN KUBALA*, IVANA BREZINOVASZ,
ALEXANDR POPRACH?, MAREK STASTNY®, JAN MUZIK” and BOHUSLAV MELICHAR®




Biologicka terapie - Imunoterapie

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

Ipilimumab plus Dacarbazine for Previously
Untreated Metastatic Melanoma

Caroline Robert, M.D., Ph.D., Luc Thomas, M.D., Ph.D.,

Igor Bondarenko, M.D., Ph.D., Steven O'Day, M.D., Jeffrey Weber M.D., Ph.D.,
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 Pembrolizumab — lidska protilatka proti PD-1

Inhibitory Signal

Andrew Mamalis' 2, Ma 2, ared Jagdeo':
Areh Dermatol Res. 2014 August ; 306(6): 511-519.
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CheckMate 037, 066

Safety and Tumor Responses Keynote 001, 002, 006
with Lambrolizumab (Anti-PD-1) in Melanoma

Omid Hamid, M.D., Carcline Robert, M.D., Ph.D., Adil Daud, M.D.,
F. Stephen Hodi, M.D., Wen-Jen Hwu, M.D., Ph.D., Richard Kefford, M.D., Ph.D.,

Jedd D. Wolchok, M.D., Ph.D., Peter Hersey, M.D., Ph.D., Richard W. Joseph, M.D., De;th or Di'sease Median Fs’vog!'es'sion-free
Jeffrey S. Weber, M.D., Ph.D., Roxana Dronca, M.D., Tara C. Gangadhar, M.D., rog,ressmn uw:,va
Amita Patnaik, M.D., Hassane Zarour, M.D., Anthony M. Joshua, M.B., B.S., Ph.D., . " no. of patients/total no. "o, (35% %)
Kevin Gergich, M.A,, Jeroen Elassaiss-Schaap, Ph.D., Alain Algazi, M.D., Nivolumab plus Ip!l!mumab 30/72 NR
Christine Mateus, M.D., Peter Boasberg, M.D., Paul C. Tumeh, M.D., Ipilimumab /37 44 (238-57)
Bartosz Chmielowski, M.D., Ph.D., Scot W. Ebbinghaus, M.D., Hazard ratio, 0.40 (95% Cl, 0.23-0.68)
Xiaoyun Nicole Li, Ph.D., S. Peter Kang, M.D., and Antoni Ribas, M.D., Ph.D. 100-e=ss P<0.001
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Number at risk Months
Pembrolizumab 2 mg/kg 180 152 84 58 32 15 5 2 0 0 No. at Risk
Pembolzumebl0mghg 161 156 1 65 &£ B 7 2 2 g Nivolumab plus ipilimumab 72 54 45 38 20 1 0
Chemotherapy 179 127 47 23 14 4 2 1 0 (1] Ipilimumab 37 20 9 6 2 0 0

Image taken from: Postow MA et al. N Engl J Med 2015.
DOI: 10.1056/NEJMoa1414428
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Overall Survival with Combined Nivolumab
and Ipilimumab in Advanced Melanoma
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Terapeutickd odpovéd’
57,6% vs 43,7% vs 19% (p < 0,0001)

0OS 58% vs 52% vs 34%
PFS 39% vs 32% vs 10%
HR 0,55 vs HR 0,65
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Talimogene laherparepvec (T-VEC)
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Talimogene laherparepvec (T-VEC)

* T-VEC je modifikovan deleci virovych genu pro
neurovirulenci a potencovan pro imunogenitu deleci
virového genu ICP47 (Infected Cell Protein 47).

* Imunogenicita je dale podporovana expresi genu
lidského granulocyt-makrofagového kolonie
stimulujiciho faktoru (GM-CSF), ktery pomaha
podporovat primarni T bunécnou odpovéd.

e T-VEC vakcina prokazala vyznamné zlepseni v mire
dlouhodobé odpovédi, mire objektivni odpovéedi a
preziti bez progrese v randomizovanych klinickych studii
faze Il a lll u pacientu s metastazujicim melanomem
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Aplikace T-VEC zaznamenala zmenseni vice
jak 0 50% z pGvodni velikosti u 64% lézi s Baseline
aplikaci T-VEC, u 34% bez aplikace a u 15%
vzdalenych viscerdlnich metastaz .

Baseline Week 6




ORIGINAL ARTICLE

Cutaneous head and neck melanoma in OPTiM, a randomized phase 3 trial of
talimogene laherparepvec versus granulocyte-macrophage colony-stimulating
factor for the treatment of unresected stage HIB/HIC/IV melanoma
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61 pacientl vs 26 pacientt jen s GM-CSF; sledovdna mira trvalé odpovédi a celkové preziti

- (36,1% vs 3,8%; p 0,001)

- Median OS 25,2 u pacientt s GM-CSF

- u T-VEC nebyl dosazen, 12 mésicu se dozilo 73% pacient( s trvajici terapeutickou odpovédi

Median OS,
B months (IQR)

- Talimogene laherparepvec (n = 61) NE (29.7-NE)
Ty GM-CSF (n = 26) 25.2 (12.8-37.4)

% \_\_‘_‘- Hazard Ratio (95% CI): 0.57 (0.32-1.03)
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Cell

Oncolytic Virotherapy Promotes Intratumoral T Cell
Infiltration and Improves Anti-PD-1 Immunotherapy

Graphical Abstract

Talimogene laherparepvec
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In Brief

In combinaticn with anti-PD-1 therapy,
intratumeral injection of an cnecobtic vinus
enginesred 1o enhance immune
recoanition of cancer resulted in a high

respense rate in patients with advanced
melanocma.
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T-VEC v kombinaci s pembrolizumabem

Figure 2. MASTERKEY-265 Phase 1b Study Schema
Table 1. Best Overall Response®
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Jiné viry? Jina nadorova onemocnéni?

e Dalsim testovanym virem, ktery se jiz dostava do
klinického testovani, je Coxsackie virus (CVA21
nebo CAVATAK).

* Jeho lyticky efekt byl prokazan v in vitro
modelovanina tkanovych kulturach melanomu a v
mysSim modelu in vivo.

* \V souCasné dobeé probihaji prvni klinické zkousky v
kombinaci s pembrolizumabem a ipilimumabem u
pacientl s melanomem klinického stadia Il1-IV.
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Imunoterapie Cilena terapie
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Obr. 3 Zakladni lédebné schéma metastazujiciho melanomu, cilené terapie

o imunoterapie s terapeutickou odpovedi (%}
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Otazka — test:

* Jak se obecné oznacuji protilatky pouzivané pro
imunoterapii nddoru, véetné melanomu, za které
byla udélena v roce 2018 Nobelova cena?



