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Lécba nadorovych onemocnéni je
multidisciplinarnim problémem!!!
« Zakladem 1¢Cby je precisni diagnostika,
zejmena histologicka verifikace a zjiSténi
rozsahu onemocnéni
* Nasleduje multidisciplinarni 1ecba
» PecCe o onkologicky nemocné¢ neni

zalezitosti jen jedin€ého oboru, ale prakticky
vsech klinickych oboru



Lécba nadorovych onemocnéni je
multidisciplinarni zalezitosti




Metody kausalni leCby
nadorovych onemocnéni

Chirurgie (chirurgicka onkologie)
Radioterapie (radiacni onkologie)
Chemoterapie (klinicka onkologie)

Cilena 1é¢ba (klinicka onkologie)
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Cure of cancer at present remains with surgery and radiation therapy.
Until the arrival of the fortunate day of curative chemotherapeutic agents,
chemotherapy cannot be considered the primary form of treatment for
patients with clinically curable neoplasms. A rich and rewarding area
exists in combining some of the available chemical agents and other pro-
cedures as ancillary measures in the surgical and radiologic treatment of
clinically curable neoplastic diseases.

For palliation, in which at the best a temporary remission of the signs
and symptoms of the neoplastic process is to be anticipated, surgery and
radiation also remain as the first method of defense. Resection of a seg-
ment of bowel in the face of hepatic metastases is a worthwhile palliative
procedure. In terms of survival, the results published by Osgood and
Seaman (1952) in chronic leukemia and by Peters (1950) in Hodgkin’s
disease using radiation therapy are significantly better than any series that
has appeared with any chemical agent. The results achieved and recorded
with testosterone and estrogens in carcinoma of the breast and with the
nitrogen mustards in Hodgkin’s disease in most instances can be equaled
or excelled by the proper use of radiation therapy. Thus, in the palliative
management of patients with disseminated or advanced neoplastic disease,
chemotherapeutic agents should be used only after clinical considerations
that include surgery or radiotherapy.

The use of chemotherapeutic agents that are available for cancer at
present should still be classed in the sphere of clinical investigation. For
some of the agents, however, the indications, limitations, and untoward
effects are rather well known, and these should be considered for clinical
use by any physician confronted with the problem of managing patients
with advanced neoplastic diseases.




Postaveni klinické onkologie v
léCbé€ nadorovych onemocnéni

« Klinicka onkologie se zabyva otazkami prevence,
diagnostiky a 1eCby nadorovych onemocnéni

e Pole zaymu se prekryva s internimi 1 chirurgickymi
disciplinami, zabyvajici se jednotlivymi
organovymi systémy (napf. gastroenterologie,
urologie, gynekologie)

e Vzhledem k rozvoji léCebnych moznosti v
poslednich desetiletich je klinicka onkologie
zam¢erena predevSim terapeuticky =
farmakoterapie nadorovych onemocnéni



Nador jako systémove onemocnéni

* Nemocné ve vétSing€ pripadlil ohrozuje
diseminace nadorového onemocnéni,
nikoliv primarni nador

» Zlepseni vysledku nadorove 1eCby 1ze
dosahnout zlepSenim systémove leCby



Mechanismus 1inhibice rustu mikrometastaz
primarnim nadorem
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[ inhibice rustu mikrometastaz

plasminogen



Efekt operace na vyskyt recidiv
(priklad karcinomu prsu)

0 10 20 30 40 50

-Fisherav efekt — proliferace P

Recurrences - Postmenopause

dormantnich bunék
-Folkmaniiv efekt — angiogeneze v
mikrometastazach 1

0 10 20 30 40 50

Months
——Folkman effect ===Refractory —— Fisher

- Pre- and post-menopau
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2
E 008
T
-
8 006
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T
0.04
0.02
o

10 20 30 40 50
Months
—— CMF6 ===CMF12

Demicheli et al. Ann Oncol 16, 2005, 1449



Minimalni rezidualni choroba po
radikalni operaci

* 1. ojedinélé dormantni nadorove bunky
« 2. mikrometastazy (nemaji cévni zasobeni)

3. subklinicke (makro)metastazy



Kinetika rustu nadorovych bunck

pocet bunck

1)

2)

(3)

cas




Rozdéleni nadoru dle citlivost

na chemoterapii

1. nadory 2. chemoterapie | 3. chemoterapie | 4. nadory
kurabilni prodluzuje meéne uéinna resistentni
preziti
germinal.nadory | karcinom prsu kolorektalni k. karcinom
détstke nadory | karcinom ovaria | karc. zaludku ledviny
lymfomy sarkomy karc. pankreatu
melanom

hepatom




Nezadouci uCinky cytotoxicke
chemoterapie

1. Toxicke projevy spolecné vétSine cytotoxickych

1ek:

myelotoxicita (leukopenie, trombocytopenie,

anemie)

gastrointestinalni toxicita (muze postihnout cely
GIT)

2. Toxicke projevy specificke pro urcita leCiva
(nefrotoxicita, kardiotoxicita, neurotoxicita atd.)



Hormonalni le¢cba

ablativni (LH-RH analoga)

kompeti¢ni (tamoxifen, fulvestrant,
antiandrogeny)

inhibi¢ni (inhibitory aromatazy)

aditivni (gestageny)



lena lé¢ba

1

C




Cilena lécba v praxi




EGFR Cyclin-dependent
inhibitors kinase inhibitors

Aerobic glycolysis proliferative

Sustaining
I inhibitors signaling

Deregulating

cellular
energetnc'
Proapoptotic Resisltling
BH3 mimetics ce
death

mutation -

PARP
inhibitors

Inducing
angiogenesis

£

Inhibitors of
VEGF signaling

(G g e < = \
=¥
Genome h@?
instability & .

Evading
growth
sSuppressors

Immune activating
anti-CTLA4 mAb

Enabling Telomerase
replicative Inhibitors
immortality

promoting
inflammation

AN

Selective anti-
inflammatory drugs

Activating
invasion &
metastasis

Inhibitors of
HGF/c-Met

Hanahan D, Weinberg RA. Cell 2011, 144, 646




sobé&stacnost v tvorbé signali necitlivost k
stimulujicich rist signalum tlumicim
rust

unik apotoze

invaze okolni
tkani a tvorba
metastaz

novotvorba cév (angiogeneze) Neomezeny potencial replikace

B. Némcova, 1847
Hanahan & Weinberg, Cell 100, 2000, 57 - 70



Prehled terapeuticky pouzivanych protilatek

firemni nazev genericky nazev cilova indikace schvaleno
protilatky struktura FDA
OKT3 muromonab-CD3 | CD3 rejekce transplantatu 1986
ReoPro abciximab integrinal 133 kardialni ischémie 1994
Simulect basiliximab IL-2Ra rejekce transplantatu 1998
Remicade infliximab TNF-a revm. artitida, Crohnova ch. 1998
Zenapax daclizumab CD25 rejekce transplantatu 1998
Synagis palivizumab F-protein RSV | infekce RSV 1998
Xolair omalizumab fo]= asthma bronchiale 2003
Raptiva efalizumab CD11a psoriasa 2003
Humira adalimumab TNF-a revm. artritida 2003




Nizkomolekularni inhibitory v
léCbé€ nadorovych onemocnéni

sunitinib VEGFR K. ledviny, GIST
sorafenib VEGFR hepatocelularni k.
erlotinib EGFR k. plic

imatinib bcr-abl; c-kit; PDGFR  CML, GIST
lapatinib HER-2 K. prsu

everolimus MTOR K. ledviny
pazopanib VEGFR K. ledviny




Vyznam VEGF v patofyziologii nadoru

rustovy faktor endotelii nadorovych cév
zvySuje cevni permeabilitu

pusobi vzestup intersticialniho tlaku (nadorova
nypertense)

podili se na vzniku vypotku (pleuralni,
perikardialni nebo ascites)

potlacuje imunitni odpovéd’ (UCinek na dendriticke
bunky 1 pfimo na lymfocyty)

rustovy faktor nadorovych bunék



U¢inek blokady VEGF na mikrocirkulaci a
intersticialni tlak v nadoru

0-1 mm Hg 0-1 mm Hg
L .' o e, '\(rﬁ i
Smm Hg B A;f '-‘7 mm H v

~ * ‘#"
15 mm Hg i (_,;.,if_ 10 mm Hg

Yana et al Cancer 2005 103 1561



Soucasna situace

V¢étSina pokrocilych nadoru zustava nevylécCitelna
Poptavka po novych lécich neuspokojena

Pokrok 1éCby postupuje po malych kruccich, ne
ve velkych skocich (pokrok, nikoliv poskok)

Krize soucCasné koncepce klinickych studii

Rozpory mezi jednotlivymi Gcastniky systému



Efekt ucinné leCby je zrejmy (a statisticke
analyzy zde nepotrebujeme)




Dlouhodobé preziti pri leCbé€ imatinibem

t r| sk Median duration 35% C t risk dian time
Treatment Maonths; 0 2 B0 {months) LL UL =

Months: 0 B & {manths)
400mg E7 | 100 ] i ] 63
— B00rmg [  J &7 : 5 23 i ’ i
=== Fooled T 125 B 73 & E7 fi 17 a

=y
o=
a1
=
=T

Alive { %)

12 18 24 30 36 42 48 54 24 30 36 42 48 54
Time Post First Dose (months) Time Post First Dose {months)

Blanke CD et al. J Clin Oncol 2008, 26, 620 - 625



Efekt leCby vemurafenibem

12/09/2012 08:28

Unor 2012 Prosinec 2012



Ve vétsiné pripadu vSak ma statisticka
analyza zasadni vyznam

Statistika nuda je,
ma vSak cenn¢ udaje.
Neklesejme na mysli,

ona nam to vycisli.

Z.Sveérak. Statistika




Medicina zalozena na dukazech

doporuceni | dikaz | charakteristika
A la systematicka analyza (SA)/meta-analyza (MA)
randomizovanych studii (RS) zalozena na individualnich
datech
Ib SA/MA nebo vice RS zalozen¢ na souhrnych vysledcich
Ic RS s positivnim zavérem
Id dramaticky efekt 1écby nikoliv v RS
B 2a SA kohortnich studii
2b jednotlive kohortni studie, RS nizsi kvality nebo nerozhodné
C 3a SA studii s kontrolami (case-control studies, CCS)
3b jednotlivée CCS
C 4 serie kazuistik, kohortni a CCS Spatné kvality
D kazuistiky




Rozpor mezi statistickou
vyznamnosti (p) a velikosti

efektu ()



Noveé registrované léky mezi roky 2000-2010

First
author,
year
[reference)

Drug
approved
by the FDA
between
January 1,
2000, and
March 31,
2010

Type of
treatment

Experimental
vs control
group

Predefined
sample size
(reported)

Predefined
differanca
in median
time in
months for
primary
endpointt

Reported
HR [95% Cl)

Primary
endpoint

P value

based on
difference
in median

time for
primary

endpoint

Secondary
endpoint
(reported

difference
in median

time in

months) months

Lapatinib

Lapatinit

Trastuzumakby

Bavac

Bevacizumab

Bevadizumab

Paniturnurmaty
Catuxirmab
Erotinib
Sorafenib
Sunitinib
Erotinib

Bevacizumab

afanib
Sunitinib

Tamsirolimus

Everclirmus

Be umab

Braast

EBraast

Colorectal

Colorectal

Colorectal

Colorectal

Pancreas

Hepatocallular
ST

NSCLC

MSCLC

Ranal
Fenal

Ranal

Renal

Renal

Refractory to

HERZ-positive,

first-ling
First-line

Refractory

Fefractary
Refractory
First-lina
First-line
Sacond-ine
Sacond-

or thircline
First-line
First-lina
First-line
Firstling with

high rigk

featuras

Secondding

First-ling

Capeditabine

|lapatinib va
latrozole

DC or paclitaxel +
trastuzumab vs
DC or paclitaxal

IFL + bevacizurmab
we [FL
FOLFOX4E +
baw
bavacizumab akenea

mab vs

Panitumurmab vs

Sunitirib vs placabo

Erletinib vs placabo

Paclitaxgl + carbo +
bavadzumab vs
paclitaxal + carbo

Sorafanib vs plac

Sunitirib ve IFN-o

Tarmsirolimus +

IFN-ax vs
tamsirelimus vs
IFM-a

Everolimus vs

gvaczumab
ws |FN-a + placebo

1280 (1286

MR (572)

800 (885

884
G

00 (626)

362 |

B38 (843

TTP 15 34 to 0.71)

FFS

0.87 (0.47 tc

0 (MR}

(MR}

0.75 (MR}

> 0.87)

2.7 (PFS)
6.0

38

2.1

48
charged for PFS)

to PFS

0o

.om

001

=001

0o

038

.om

<.001

OF (MR);
PFS 4.3

MR

S (MR}
FFS (MR}
PFS i0.2)
TRP
PF:

085 (NRe)
PFS

PFS (271
05 (MRe)
PFS (1.9)
QF (NRe) MRe

Q5 (NRe) NRa

supportive cara;

arbo = carboplating

= confidance interval; DC = doxorubicin, o

lophospharride; DR = duration of responsa; FDA = Food and Drug Adrrinistration; Gam = gemcitabina;

IST = gas-

troirtestinal stromal turmaers; IFM-o = intedferorralpha; HR = hazard ratio; IFL = irnctecan, fluorouracil, leucovering MND = no difference; MRe = not reached, NSCLC = Non-small cell lurg cancer, NR = not reported;

05 = evarall survival, PFS = progras

ndraa survivall TTF = time to tratmant fallure: TRP = time to radiclogical pragre

i TSP = time to symptomatic prograss

Clinical trials where the maagritude of benefit was calculated using a predefined difference in median time for the primary endpoint.,

Stratified to HERZ2 positive or HERZ2 nagative. Presantad data are for tha HER2-positive group.

Tha FOLFOX4 ragiman of axaliplatin, laue

ofin, and B-flusroureil.

This infermation was not reperted in the articles and was provided directly by the authors upen request.

(TTP = tirme to prograssion,

Ocana & Tannock J Natl Cancer Inst 2011,103,16-20




Srovnani ucinnosti gemcitabin +
placebo vs. gemcitabin+ erlotinib

HR = 0.82
95% CI (0.69 to 0.99)
P=.038

Erlotinib (n = 285)
Median = 6.24 months
1-year survival = 23%

Placebo (n = 284)
Median = 5.91 months
1-year survival = 17%

=
=
=
=
(15
=
o
-
o
©
=
>
=
N

12
Time (months)

Moore MJ et al. J Clin Oncol 2007,25,1960-6



Srovnani ucinnosti gemcitabin +

placebo vs. gemcitabin+ erlotinib
 Statisticky vyznamny rozdil (p=0.038)
e Rozdil medianu preziti (0) 0.33 meésice (10 dni)

* Rozdil mezi nejdelsim a nejkratSim mésicem
neprestupneho roku 3 dny

Moore MJ et al. J Clin Oncol 2007,25,1960-6



Srovnani uc¢innosti gemcitabin + placebo
vs. gemcitabin+ erlotinib

End point l::ueneﬁ‘E per person for erlotinib plus
gemcitabine
OS benefit adjusted for QOL, days
Low impact of diarrhea
High impact of diarrhea
Lifetime incr N
for erlotinib p h
_ost of erlotinib g 10,293
reductions and
discontinuations)

of IIILFF—'HIF‘HTrﬂ adverse eff 780
4,101

TDtaI ml..remental c..os.ts 15,194
Incremental cost per life year saved*t 410,000
Incremental cost per quality- 430,000-510,000

adjusted life year*t ({low impact
of diarrhea to high impact of
diarrhea)

d in ECICI" US dolle
Prlu“ S
C 1in 1 year and are not disc ounmi
0S, overall survival; ( IL quality of life.
v o abine alone for advanced pancreatic cancer.
C ‘[n nearest $10,000.

Miksad R et al. J Clin Oncol 2007,25,4506-4507




Krize soucasné koncepce
Klinickych studii

Radiologicka odpoveéd’ nahradila klinicky benefit
Premira administrativy vytlaCuje zdravy usudek

Nedostate¢na ucinnost kompensovana velikosti
souboru

Cilena leCba podavana bez prediktivnich faktoru

Zarazovaci a vyrazovaci kritéria volena z pohledu
proveditelnosti studie



Meta-analyzy

* Cilem analyza dat napfic¢ klinickymi
studiemi

* Mohou kompensovat nedostateCnou silu
klinickych studii

* Mohou detekovat 1 marginalni efekt 1eCby



Meta-analyza adjuvantnich studii
trastuzumabu

Relative risk meta-analysis plot (ixed effects)

Onverall Survival

Dahabreh 1J et al. Oncologist 2008, 13, 620-630



Meta-analyza randomizovanych studii
adjuvantni 1éCby interferonu-alfa u
maligniho melanomu

HR LL UL SE Patients Events
1 IF Micoaitral )
017 264 BRIT2

1
|
1

W0 012
1
1

oy oo9 388
017 26

Mocellin S et al. INCI 2010, 102, 493-501
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Erlotinib u neselektované populace
nemocnych s karcinomem plic

A Overall Survival —— Erlotininb (events 343)
- Placebo (event 314)

HR 0-94 (95% Cl 0-81-1-10) p=0-4

Overall survival

Erlotinib

16

No. at Risk umber at risk
0 Erlotinb 350 244 168 38
Placebo 320 222 2 3 30

B
B Progression-free Survival 100 — Erlotininb (events 343)
100 - " : --- Placebo (events 320)
90
30 HR 0-83 (95% C1 0-71-0-97) p=0-019
70
60

50

Patients

40

Progression-free sun

8 10 12 14 16
Time since randomisation (months)
umber at risk
Erlotinib 350 229 106 53 40 29
2 17 11

Shepherd FA et al. N Engl J Med 2005,353,123-32
Lee SM et al. Lancet Oncol 2012,13,1161-1170




Erlotinib u nemocnych s nadory s aktivujicimi

Number at risk
Erlotinib
Chemotherapy 8

moking status
Current smoker

858 mutation
EGFR mutation in
Detected

[Not detected
Histology
JAdenocarcinoma
other

Previous surgery

Previous chemotherapy
9

010

mutacemi EGFR

(N=82)

L RR——— Gemcitabine plus carboplatin (N

HR 0-16 (95% CI 0-10-0-26)
Log-rank p<0.0001

Progression-free surviva

0-4962

105 (0-40- 0.0235

024 (015 10

6(01 . Time (months)
05704 Number at risk

Erlotinib
00748 semcitabine plus
carboplatin

0-48 (0-15-1-48)

030(018-

055 (0-29-1.02)

025(0-11-0:54)
029(013-063)

37(0-24-056)
0-05-1-44)

03060
0-2106

1:40 (015-12:64)
035(0-23-0-52)

020 0-60 1.00 2:00 400
«— —

Favours erlotinib ours standard

Rosell R et al. Lancet Oncol 2012,13,239-46
Zhou C et al. Lancet Oncol 2011,12,735-42



Dveé situace hodnoceni léku

* Novy I¢k vs. placebo e Srovnani mezi
(tam, kde neni ucinna ruznymi leky
1¢Cba) navzajem



u

ych novych 1€k

1 ruzn

Srovnani uéinnost




Dopady studii na klinickou praxi

Rozpor klinickée studie vs. pacienti v bézn¢ populaci

Klinicke studie nemohou reflektovat vSechny situace
klinicke praxe

Klinickée studie, zeyména omezeni jejich zarazovacich
kritérii, nemohou jit proti usudku I¢kafe
Off-label indikace



Problém zarazovacich Kkriterii studii

* Representativnost souboru nemocnych z
klinickych studii

e V¢EtSinou nemaji prediktivni charakter, ale jsou
volena z hlediska praktické proveditelnosti studie

e Zdroj rozporu v indikacnich kritériich (laiky
byvaji zaménovany za prediktivni ukazatele pi1
priStim klinickém pouziti 1€ku)



Efekt schvaleni nebo neschvaleni l1éCiva na
cenu akcii farmaceutickych firem

Positive Trials MNegative Trials

O
on
=
m

=

Q

-120 -90 -60 -30 0O 30 &0 90 120 -120 -90 -60 -30 O 30 60 90 120

Day relative to announcement Day relative to announcement

Rothenstein JM et al. J Natl Cancer Inst 2011,103,1507-12



Dve zasadni limitace cilené leCby

» Uginnost jen u Uzkého spektra nadorovych
onemocneni

« Casova omezenost udinku

Imunoterapie muze prekonat obé tyto limitace



Krivky preziti pri imunoterapii nebo jiné
cilené lecbe

Immunotherapy Targeted therapy

]
=
0w
st
=
]
&
1]
(1

Percent alive

Ribas et al. Clin Cancer Res. 2012; 18 (2): 336-41.



Nadoroveé onemocnéni

proliferace

odpoved

nadorovych :
organismu

bun¢k




Imunoterapie jako scilena 1écba

Agnosticka cilena leCba



munoterapie nadorovych onemocnéni




Imunoterapie

aktivni specificka — vakciny

aktivni nespecificka — cytokiny (IL-2, IFN-a.,
IFN-vy, IL-12, GM-CSF)

pasivni — monoklonalni protilatky

adoptivni — ex vivo aktivované¢ leukocyty
autologni 1 alogenni (TIL, LAK bunky,
nemyeloablativni transplantace)



1820s

First cancer
vaccine
developed
(Coley)

1953

Vyvoj imunoterapie

Enthusiasm Phase
1978-1985

1960s
Adjuvants
(eg. BCG)
shown to
eradicate
some umors

Coley's work first

published

1978
Tumor
specific
mADbs

1976

Immune
component to
spontaneous
regressions in
melanoma

Skepticism Phase
1985-1997

1986
IFN-a
approved
as HCL
cancer
immuno-
therapy

l

as

1685
Adoptive
immuno-
therapy for
patients with
cancer

&
hybridoma
methodology

adjuvant
therapy

1996
IFN-a
approved

|
!

1980s

!

1991

First tumor-
associated
antigen
cloned
(MAGE-1)

Renaissance Phase
1997-

1998

IL-2
approved
for RCC &
melanoma

2004
Avastin &
Cetuximab
Approved

20086

Approved

y

Panitumumab

2011

-Peg IFN approved
(adjuvant)
-Ipilimumab/Anti
CTLA-4 approved for
advanced

melanoma

|
!

2010
Firstcellular
immunotherapy
approved

for prostate
cancer
(Provenge)

Kirkwood JM et al. CA Cancer J Clin 2012, 62, 309-35




Objektivni odpovéd’ ve studiich National
Biotherapy Study Group s interleukinem-2

primarni nddor | pocet pacientul | pocet obj.odpovédi | % obj. odpovédi
melanom 188 33 18

plice 51 8 16

prs 34 5 15

ledviny 167 13 8

tracnik 1 76 1

jiné 122 12 10

Dillman et al. Cancer 1993, 71, 2358 - 2370




Dlouhotrvajici odpovéd’ pri 1é

A Progre ssion-free Survival
10

P=1.00:

[
a
L]
o
a
£
=
=1
=
b
@
bny
a
o

B Cvarall Survivg

P=0.06

e Jnterleukin 2 + vaocine

Crverall Survival (28]

Mo, at Risk

Schwartzentruber D et al. NEJM 364,

2011, 2119
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Imunologicka synapse

B7H1/B7DC ?
B7H1/B7DC PD-1
B7-1/B7-2 CD28

B7-CD28 | B/ LB/ 2 CTLAL
family B7RP-1 ICOS

B7H3 i
B7H4/ BTLA

Dendritic _
MHC/pep TCR

cell or [
4-1BBL 4-1BB

tumor cell
CD27L < _CD27
OX40L OX40

TNFR/ligand
family "}

& 4-1BBL
CD4oL

s el

Topalian SL et al. J Clin Oncol 2011, 29, 4828-36



Elimination of Autoimmunity
Invading
microorganisms




Cile souCasné imunoterapie

ell Activation in Lymph Node B Activation of T Cell by Antibody Blockade of CT!

DENDRITIC CELL DENDRITIC CELL

Signal 1

%

A
N signal 2
N ignal

ACTIVATED
T CELL

B Activation of T Cell by Antibody Blockade of PD-1 Signaling

ACTIVATED
T CELL

Antibody blockade
= by

TUMOR CELL
TUMOR CELL

Ribas A. N Engl J Med 2015, 393, 1490-2.



Aktivita pembrolizumabu u nadoru s

Type of Response

Complete response — no.

Partial response — no. (9

Stable disease at week 12— no
Progressive disease — no. (%

Could not be evaluated — no. (
Objective response rate (95% Cl) —
Disease control rate (95% Cl)
Median duration of response — wk

Median time to response (range) — wk

Mismatch
Repair-Deficient
Colorectal Cancer

(N=10)

0
4 (40)
5 (50)
1(10)
0
40 (12-74)
90 (55-100)
Not reached
28 (13-35)

Mismatch
Repair—Proficient
Colorectal Cancer

(N=18)

0
0
2 (11)
11 (61)
5 (28)
0 (0-19)
11 (1-35)
NAY
NAY

Mismatch
Repair-Deficient

71 (29-96)
71 (29-96)
Not reached
12 (10-13)

defektem reparace genomu

A Biochemical Response

200 —s— Mismatch repair—p

—— Mismatch repair—d

—
o
=]

hange)

Change in Tumor Marker Level
(%)

B Radiographic Response
100

w
=1

Change from Baseline in the Sum
of Longest Diameters (%)

Le DT et al. N Engl J Med 2015, 372, 2509-20.



Pokud nadorové bujeni vyvolava
imunitni odpovéd’, proc tedy
stale vidame nadory?

* Imunitni systém se vyvinul v odpovédi na
mikrobialni ohrozeni, nikoliv na nadory

» Mortalita na infek¢ni choroby byla pred ¢rou
antibiotik vysoka



Rozdil mezi protinadorovou a

infek¢ni immunitni odpovédi
Mikroorganismy jsou fylogeneticky a
biologicky zcela odliSné
Imunitni odpoveéd’ zahrnuje vSechny télesne
tkané, nejen bunky imunitniho systému
Nadorove onemocnéni je ,,perverted self™
Na immunitni odpovédi se podileji 1 vlastni
nadorove bunky

Imunitni odpoveéd’ vede k 1nhibici 1 stimulaci
nadoroveho onemocnéni



Obecné predpoklady ucinnosti
Imunoterapie
1. Funk¢ni imunitni systém

2. Minimalni nadorova masa

3. Imunogenita nadoru



3E hypoteza

Elimination Equilibrium Escape

Immunclogical

Tumour immune surveillance ignorance

B ME }—l
®j> e =DSFS
rq:l; - ‘ @j ' ‘_
A 4

= TAS

T TAs
]

Immunological
tolerance

Kim R et al. Immunology 2007, 121, 1-14



Jak dale?

* LepSi porozumeéni role imunitniho systému
e Manipulace vrozen¢ imunity

* Biomarkery odpovédi na imunoterapii



€ véze* adaptivnl imunity
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Lymfocytarni populace odpovédné za
yrotinadorovou odpovéd’

Narendra BL et al. Inflamm Res 2013, 62, 823-834



Protinadorova aktivita protilatek

Antibody- Complement-

dependent Complement mediated
blocks NK activation

cellular cytotoxicity
cytotoxicity \ \

wfw?i ;e Cancer \,_‘*' Complement
effector cell cascade
cell

Complement
enhances

opsonization

adaptive immune
response

“ T cell-mediated
. cytotoxicity

Topalian SL et al. J Clin Oncol 2011, 29, 4828-36

Antigen-
Cytokines enhance presahifiy /




Trastuzumab jako iImunoterapie

(odpovéd’ na léCbu s trastuzumabem a polymorfismus IgG
receptoru)

Tehls 3. Clirical Fesponss o Trastunamab Therapy Sccording bo Foy R Pobym orphisms

Fesporsa Ho.
Ha. 1
CR+ PR
5D+ PD

i e o allcka;
betar resp rcq.- F'F| |I:_|.ru.i n.-|: ree; 50, stabla dissasa; PO, progressiva dissasa.
mar HA + RHI; nurI'T1- [T,

Median {month)
YA andfor HIH 30,3
Others 12.8{F=_01]

—
=
=t
ol
a
o
| -
[
|
=
vy
L7}
<]
—
—n
o
L
oo

24 36

Time {months)

Musolino A et al. J Clin Oncol 26, 2008, 1789 — 1796.



Clin Chem Lab Med 2012;5001):1-4 © 2011 by Walter de Gruyter = Berlin » Boston. DOI 10.1515/CCLM.2011.724

Editorial

Targeted therapy for HER-2: personalized medicine for her, too

Bohuslav Melichar and Mario Plebani tered as multiple lines of therapy. Sooner or later the tumor
cells would have become resistant to cytotoxic agents and/
or the patient’s own body would be unable to tolerate this

Nemocna piisla v zafi 2003 s ikterem (bilirubin 224 pumol/L)

Zaveden stent do ZluCovych cest, biopsie potvrdila metastdzu duktalniho karcinomu prsu bez
exprese hormonalnich receptori, s vysokou expresi HER-2

Zobrazovacimi metodami prokdzany kromé jaternich metastaz 1 mnohocetné kostni metastazy
Pti vySetieni pfed ERCP a biopsii zjiStén inflamatorni tumor prsu, histologicky nasledné
oveéfen duktalni karcinom

Vzhledem k hyperbilirubinemii tydenni rezim doxorubicinu a paclitaxel, nasledné
paclitaxel/trastuzumab

Dosazeno kompletni klinické a radiologické odpovédi primarniho nadoru i metastaz
Pokracovano v udrzovaci 1€¢bé trastuzumabem

Po 10 letech, v listopadu 2015 nemocna Zije plnym Zivotem, stale probiha lécba
trastuzumabem



Vysledky léCy trastuzumabem, pertuzumabem a
docetaxelem ve studii CLEOPATRA

Overall Survival

Pertuzumab, 168 events

Control, 221 events

Overall Surviva

Hazard ratio, 0.68 (95% Cl, 0.56—0.84)
P<0.001

No. at Risk
Pertuzumab 402
Control 406

Progression-free Survival
100

] Hazard ratio, 0.68 (95% Cl, 0.58-0.80)
90 P<0.001
80

70
60

Pertuzumab, 284 events

Progression-free Survival

Control, 320 events
40
Months

No. at Risk
Pertuzumab 402 284 121 87
Control 406 22 75 51

Swain SM et al. N Engl J Med 2015, 372, 724-34.



Dva pilife imunity

e Vrozena imunita

* Adaptivni imunita




Receptors of innate and adaptive immunity

INNATE:

Evolutionary older
Germ-line

Very limited diversity (102)
Common structures (PAMP)

secreted, endocytic or
signaling
Heriditary

ADAPTIVE:

Evolutionary younger

Generated somatically
randomly

Vast diversity (1014-1018)
Unique

Not transferrable to
offsprings



Pattern-recognition receptors

- G : PAMP —— Cytokines
Microbial lipopolysaccharide A “nte”gukin_L 6,12) Quiescent T cell

Toll-like S
B receptor — - SN
i Pathogen — z. . : _
CD14 — — MD-2 : \ , X A
I_J Plasma membrane i A\ / 4 S ) ,’

> e o« e ga
/ Activation

? MyD8s Cytoplasm

WJld % i= S Yoy T-cell receptor
Endocytic pattern- St & L \

! i recognition receptor - & MHC class Il

!l J s o8| molecule
E IKK1 [KK2 3 Antigen- )
/

\ ting cell

TRAF6— b ’ \J @ """

MAP3K J
Degradation of IxB

Nucleus

Ay "% o~ y
, J i)“'i‘!\-'{—j\.{

Induction of inflammatory-
and immune-response genes

Medzhitov R, Janeway C N Engl J Med 2000, 338-344




Diferencialni uc¢inek stimulace TLR

Tumor Regression Tumor Promotion
High -level activation Chronic low grade stimulation

(TLR3 Il TLRS |
CAF

>~ Tre
\‘\ DC "/// & g Myofibroblast

nDC £ pb”

Type | Interferon
ECM

0 __s0 Epiregulin
o... IL-18, TNF. Amphiregulin

TAM

Integrins

3 TLR2 RIS
Angiogenesis NK Cell Cytotoxic DC CTL
| Perforin-, Trail, granzyme-

| mediated tumor cell killing

W "Prevention of | projiferation
e ‘(F)\S\ ¢ I(\poptosus
& /(g

Tumor Transformed Cells/Tumor

Pradere JP et al. Oncogene 2014, 33, 3485-3495.



Ustredni role makrofagu v regulaci imunitni
odpovédi
N

Tumor cell

y

Tumor derived cytokines & Chemokines

l

Macrophage infitration & Polarization

MMP-2, MMP-7, . Angiogenesis,
MMP-9 < Tumor growth & Metastasis

Proinflammatory Cytokines & Chemokines Q(:D(
(L-6,L-12, IL-23, TNF-a) & (CXCL9,CXCL10,CXCL15) BN

/I\O;' ROIRNI
Angiogenesis 4
v

T1 T N *n
Activate Promote hmm CTL 11 f&:(pcehs activity Type I Response
Type | T cell response Recruitment of T.1,CTLNK cells nhibk release of FN-y
Decrease DC maturation

Recrutment of 7,2 Treg

IL-10,TGF-8,
Arginase.|

&

Immunosuppression

|

Cytotoxic Activity Tumor Progression

Narendra BL et al. Inflamm Res 2013, 62, 823-834




Indoleamin 2,3-dioxygenaza

IDO-expressing cell
(DC, M¢, etc)

—— 1 KYN
Regulatory

T cell

Effector cell Treg
suppression/anergy/death hyper-activation

Munn DH, Mellor AL. Trends Immunol. 2013:34:137-4



Antitumor activity of macrophages linked to NO
synthesis

I*H]TdR incorporation (dpm x 10°%)
+ SE (% cytostasis)

P815 RBL-1

20(28) 1274 1 53 (4)

0.2 (100) 100 + & (93)
IFN-y (10 U/ml) 60 + 26 (51) 1152 & 90 (1)
IFN-y (20 U/ml) 36 (60) 997 & 10 (25)
IFN-y (100 U/ml) 31 (87) 234 &+ 3 (84)

Experiment 11

None 42 (41) 1159 & 58 (5)

LPS (0.1 ng/ml) 80 (43" 1138 & 83 ()
LPS (1 ng/ml) 16 (85) 885 + 33 (28)
LPS (10 ng/ml) 1(99) 99 & 18 (92)
TFN-y (10 U/ml) 26 (70) 588 1 28 (52)
IFN-y (100 U/ml) {98) 96 & 13 (92)
LPS (10 ng/ml) + L-NMMA 28 (56)° 1094 + 41 (11)

Experiment III
None 19 (62)* 380 1 19 (56)
LPS (0.1 ng/ml) 69 + 25 (63)" 365 + 21 (58)
LPS (1 ng/ml) 6 (90) 94 + 5 (89)
LPS (10 ng/ml) 0.8 (99) 41 ¢ 2 (95)
1FN-y (10 U/ml) 2 (97) 69 3 4 (92)
LPS (10 ng/ml) + L-NMMA 6 8 (9) 756 + 30 (12)

Nitrite (nmol/2 x 109cells)

-]
w
[
+
)
€

[FH]TdR release (dpm x 107%) & SE (% cytolysis)

Treatment L-NMMA

Mone ND
LPS (1 ng/ml) ND
LPS (10 ng/ml) 72 2 1(8)
LPS (100 ng/ml) 92 + 5 (11)
IFN-y (10 U/ml) ND
IFN-y (100 Utml) 66 + 4 (4)
IFN-y (100 U/ml) + LPS (10 ng/ml) 79 + 2 (8)

Lavnikova N et al. J Leukoc Biol 54, 1993, 322-8



Cytotoxic and cytostatic activity of peritoneal
macrophages In patients with ovarian cancer

C}-"tl;'Jtl;'JKiCit}-"l Cytostasis .
Treatment (mean +SD") (mean +SD")

>
-)]
(=]

O IFN-gamma

2IL-2 IFN=y (500U /ml) 53 +20 56 +12

m CD40L IL-2 (600U /ml) 44 +22 16 + 36

IFN-gamma + CD40L IL-12 (1000 U/ml) <15 <15

B IL-2+CD40L GM-CSF (1000 U/ ml) <15 <15
TNF-2 (100ng/ml) <15 <15
CD40L (50 ng/ml) <15 <15
paclitaxel (1.5ng/ml) <15 <15

L2
(=]

iy
=]

% cytotoxicity
N W
e o

O IFN-gamma

=IL-2

W CD40L

IFN-gamma + CD40L
@ IL-2 + CD40L

% cytostasis

Melichar B et al. Int J Gynecol Cancer 2003, 13, 435-443
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Intraepitelialni a stromalni TIL u karcinomu prsu




Neopterin (2-amino-4-o0xo-6-(D-erythro-1, 2,
3— trlhydroxypropyl) pterldln)

e 1967 Sakurai a Goto izolovali neopterin z lidské moci

« 1979 Wachter et al. popsali zvySené koncentrace neopterinu U nemocnych s nadory a
virovymi infekcemi

* nasledné prokazana zvySena produkce neopterinu U autoimunitnich onemocnéni a pii
rejekci transplantatu

« 1984 popsana regulace produkce neopterinu interferonem-g

« 1993 popsana antioxidacni aktivita redukovaného neopterinu

*  moznost stanoveni V mo¢i (HPLC) i séru (RIA nebo ELISA)



Preziti nemocnych s metastatickym
kolorektalnim karcinomem dle hladiny
neopterinu (> 214 vs. < 214 umol/mol kreatininu)

©
2
2
5
»
X

24 36

time (months)

Melichar B, et al. Int J Biol Markers 2006, 21, 190 — 198



Korelace mezi neopterinem a procentem
CD3+CD4+ lymfocytu
(rs=-0.41, p<0.01)
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Melichar B et al. Pteridines 2007, 18, 25 — 34



Negative correlations between ascitic fluid neopterin
concentration and TIL expression of CD28 (r,=-0.39, p
< 0.05) and CD86 (r,=-0.52, p = 0.05)

Q
S
A
N
>
0

Neopterin (nM)

Neopterin (nM)

Melichar B et al. Clin Exp Immunol 2000, 119, 19 - 27.



