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Metody kausalni lé€by nadorovych
onemocheni

* Chirurgie (chirurgicka onkologie)
e Radioterapie (radiacni onkologie)
* Farmakoterapie (klinicka onkologie)



Modality farmakoterapie

* Cytotoxicka chemoterapie
* Hormonalni lécba



Rozdéleni metastatickych nadoru dle citlivost
na chemoterapii

1. nddory kurabilni 2. chemoterapie 3. chemoterapie 4. nadory resistentni
prodluzuje preziti méné uéinna

germinal.nadory détstké | karcinom prsu kolorektalni karcinom | karcinom ledviny

nadory karcinom ovaria karcinom Zaludku melanom

lymfomy urotelialni nadory
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Nadory citlivé na hormonalini lécbu

e Karcinom prsu

* Karcinom prostaty

e Karcinom endometria

* Neuroendokrinni nadory
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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 pfisla v zafi 2003 s ikterem (bilirubin 224 umol/L)

Zaveden stent do Zlu€ovych cest, biopsie potvrdila metastazu duktalniho karcinomu prsu bez exprese hormonalnich receptorq, s
vysokou expresi HER-2

Zobrazovacimi metodami prokdzany kromé jaternich metastaz i mnohocetné kostni metastazy

Pri vySetreni pred ERCP a biopsii zjistén inflamatorni tumor prsu, histologicky nasledné ovéren 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 lécbé trastuzumabem do roku 2019



Efekt pridani pertuzumabu ve studii CLEOPATRA u
metastatlckeho HER-2 pozitivhiho karcinomu prsu
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ADCC: Trastuzumab
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inhibitors kinase inhibitors
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Dvé zasadni limitace cilené |leCby

« Uginnost jen u Uzkého spektra nadorovych onemocnéni
- Casova omezenost Uginku

Imunoterapie muze prekonat obé tyto limitace



Rozdil ve tvaru krivek preziti po imunoterapii a cilené terapii

Immunotherapy Targeted therapy

Percent alive
Percent alive
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Imunoterapie: nizsi mira odpovédi, ale ty jsou obvykle dlouhotrvajici, coz vede k fazi plato na konci
ktivky prezivani...

Cilena terapie: rychl3, ale vétSinou kratkodobad, odpovéd u vétsiny pacientdi, na konci OS ktivky je
efekt na preziti nejasny...

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



Nadoroveé onemocnéeni
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Principy imunitniho systému

. Eliminace mikrobialnich agens nespecifickymi mechanismy vrozené imunity

Vysoce specifické rozpoznani cizich antigenu spojené s uc¢innymi mechanismy
eliminace mikrobU nesoucich tyto antigeny

. Nepreberné spektrum rozlisnych antigennich specifit a ohromna schopnost
rozpoznavani téchto antigenu

Schopnost imunologické paméti

Tolerance vlastnich antigenu



Pokud nadorove bujeni vyvolava imunitni odpoved,
procC tedy stale vidame nadory?

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

* Mortalita na infekéni choroby byla pred érou antibiotik vysoka



Rozdil mezi protinadorovou a infekCni immunitni
odpovedi

Mikroorganismy jsou fylogeneticky a biologicky zcela odlisné

Imunitni odpoved zahrnuje vSechny télesné tkané, nejen bunky imunitniho
systému

Nadorové onemocnéni je ,perverted self”
Na imunitni odpovédi se podileji i vlastni nadorové bunky

Imunitni odpovéd vede k inhibici i stimulaci nadorového onemocnéni



Spontanni regrese plicnich metastaz karcinomu ledviny po
nefrektomil

Melichar et al. Acta Oncol 2009, 48, 925 - 927



Intraepitelialni a stromalni TIL u karcinomu prsu




karcinomem prsu

Farameaier
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Hornychova, Melichar, Ryska et al. Cancer Invest 2008, 26, 1024 - 1031
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Prognosticka role TIL u karcinomu endometria

TILs = 17 mm?2
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Cermékova P, Melichar B, Tom$ova M et al. Anticancer Res 2014, 34, 5555-62.



Prognostic significance of TIL in ovarian cancer

Multivariate analysis of overall surviwval
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Neopterin (2-amino-4-o0xo-6-(D-erythro-1, 2, 3 — trihydroxypropyl) — pteridin)

G DH guanosine triphosphate (GTP)
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5, 6, 7. 8 — tetrahydro-t-pyruvovipterin

1

sepiapterin reductase

53, 6, 7, 8 — tetrafiydrobiopierin

* 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 pfi rejekci transplantatu
* 1984 popsana regulace produkce neopterinu interferonem-g

* 1993 popsana antioxidacni aktivita redukovaného neopterinu

* moznost stanoveni v moci (HPLC) i séru (RIA nebo ELISA)




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

100
80
60

40

% survival

20

0] 12 24 36 48 60
time (months)

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

 aktivni specificka — vakciny
* aktivni nespecificka — cytokiny (IL-2, IFN-a., IFN-y, IL-12, GM-CSF)
* pasivni — monoklonalni protilatky

* adoptivni — ex vivo aktivované leukocyty autologni i alogenni (TIL, LAK buriky,
nemyeloablativni transplantace)

* monoklonalni protilatky zamérené na regulacni mechanismy imunitni odpovedi



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



Obecne predpoklady ucCinnosti imunoterapie

1. Funk¢ni imunitni systém
2. Minimalni nadorova masa
3. Imunogenita nadoru
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Objektivni odpoveéd ve studiich National Biotherapy Study Group s

Interleukinem-2

primarni nador

pocet pacientl

pocCet obj.odpoveédi

% obj. odpovéedi

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 odpoved pri lecbe IL-2

A Progression-free Survival
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Dva modely imunoterapie

* Maligni melanom

e Karcinom ledviny



Immune checkpoints
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Imunologicka synapse
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Elimination of invading Autoimmunity
microorganisms




Cile souCasné imunoterapie

T

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



Pred leCcbou ipilimumabem (12.6.12)

Studentova H et al. Oncotarget 9 (25): 17971-17977, 2018



Progrese pri lecbe (14.8.12)

Studentova H et al. Oncotarget 9 (25): 17971-17977, 2018
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Nasledna regrese (1.3.2013)

Studentova H et al. Oncotarget 9 (25): 17971-17977, 2018
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Ve vétSiné pripadu vSak ma statisticka analyza zasadni vyznam

Statistika nuda je,

ma vSak cenné udaje.

Neklesejme na mysli, Doz " Stadiseika
nuda je . . .

ona nam to vycisli.

Z.Svérdk. Statistika




Ipilimumab v lecbe metastatickeho melanomu
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Vedlejsi ucinky ipilimumabu

Table 5. Adverse Events in the Safety Population.:
Adverse Event Ipilimmab plus gplad (M =380 Ipilimumab Alone (MN=131) gplot Alone (MN=132)
Total Grade3 Grade 4 Total Grade 3 Grade 4 Total Grade 3 Grade 4
Mok ber of potie s (percsrnt)
Any ecent 374 (%8.4) 147 387 26 &8 127 (269 4% (37.4) 11 5.4 128 (%7.0) G4 (40,5 8 (5.1)
Ay drug-related event IFE (BE.T &2 (16.3) 4 (1.1) 105 (B021 25 (19.1) 5 (3.8) 104 (TE.E) 15 11.4) a
Gastrointestinal disorders
Diarrhes 145 (35.4) 16 (4.2 1 (0.3) 43 (32.8) 7 (5.3) s 26 [19.7) 1 0.8) o]
Mausea 129 33.9) 5 (1.3} 1 (0.3) 46 (35.1) 3 (2.3) o 52 39.4) 3 2.3) o]
Constipation 31 21.3) ER R3] o 27 (20,5 3 (2.3 o 34 (25.3) 1.3 o
Warmiting 75 1%.7) & (1.6) 1 (03) 31 (23.7) 3 (2.3) o 29 @2 3 @.3) a
Abdorminal pain &7 (17.6) & (1.6) o 20 (15.3) 2 (15 o 22 167 & (457 1 o8]
Crther
Fatigua 137 35.1) 19 5.0 O SE (42000 o [5.9) s 41 31.1) 4 (3.07 o]
Cedgeased appdite B8 23.2) 513 1 (0 35 (26.7) 2 (1.5 o 2% @200 3233 1.3y
Pyrexia TH @05 2 0.5 o 16 (12.2) a o 23 A7.4) 2z [A.5) a
Headache &5 (17.1) 4 1.1) O 19 (14.5) 3 (2.3) o] 1% [@d4.4) 3 2.3) o]
Cough EE [14.5) 103 O 21 (165.0) o] s 18 [13.6) O o]
Diysphnea 46 [12.1) 12 3.2 2 (0.5) 12 (14.5) 4 (3.1} 1 6.8 25 [15.%) & [4.5) o]
Aneria 41 10.3Y 1 2% o 15 (11.5) 4310 o 23 A7.4 11 (2.3 o
Ay irmmune-related event 221 (G6.2) 7 (2.7 2 05 0 G111 16 (12.2) 3 2.3 42 (F1.8) 4 (3.0 a
Dermatologic 152 (400 i 2.1) 1 (0.3 57 (43.5) 2 (15 o 22 167 a a
Pruritus &7 (A7.5) 1 @0.3) O 32 (244 o] o] 14 [@0.5) O o]
Rash &7 (17.5) 515 o 25 (1%.1) 1o o & (4.5) o o
Witiligo 14 3.7) o] o 3 @2.3) a o 1 ) o a
Gastrointestinal 122 F2.1) 20 (5.3) 2 (05) IE EP 10 (7.6) o 1% (14.4) 1 &) a
Diarrhea 115 (30.3) 14 3.7 O 36 [27.5) & (4.6) o] 15 (13.6) 1 0.8) o]
Colitis 20 (5.3]) 11 2.9 1003 10 (7.5) 7 (5.3 s 1 [0.8) O o]
Endooine 15 3.9 4 (1.1) o] 10 (7.5 3 (2.3) 2 (1.5) 2 (1.5} &) o]
Hypothyroidism £ (.83 1@ o 2 (1.5 o o 2 .53 o o
Hypopituitarizm EN=E)) 2 0.5 o 3 @2.3) 1 (o08) 1 @.8) o] Q a
Hypophysitis 2 0.5 2 [0.5) O 2 [1.5) 2 (1.5) s o O o]
Adranal insuffidenoy EN k)] 2 .5) o] 2 1.5 o o] o] ] o

Hodi FS et al. NEJM 2010, 363, 711-723




Manipulating immunity...




..with impunity
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Blokada interakce PD-1/PD-L1/2




Protilatky pusobici proti PD-1 nebo PD-L1

* Nivolumab

* Pembrolizumab
e Atezolizumab

e Avelumab

* Durvalumab

* Cemiplimab



Pembrolizumab po selhani ipilimumabu u melanomu

A
100 = Pembrolizumab 2 mgfkg
[ Pembrolzumab 10 mg/kg
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oy | I
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10 20 30 40 SO
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Robert C et al. Lancet 2014, 384, 1109



KEYNOTE 006: Pembrolizumab vs. ipilimumab u metastatického melanomu

11:0_—_?
ey
Ao -
30— !
]
& o
' Pambrodizumab, Qo
:E &0 |
& Sy
3 5o
z 40— - b ILL.'
N |'_LLI
2' LD
Pambrodizumab, Qe
20 //’
H
10— Ipilimuma |—|
o T T T T T T
] 2 4 & a 10 12 14 100
Manth
mbrokumabh Q3w
Mo at Risk 20+ /"J"
Pambrclizumab, Qo ra m1 147 ag 49 7 2 o broke
Parbrolizumab, Qe el 35 133 as =3 7 1 1 a0 Pambrokrumab, Qe
Ipilimumab va 136 23 €« 12 2 Q =]
0
;’ &0
a S0 pilmumab
E 40
30
20
10
0 T
(] 2 4 [ a 10 12 14 16 18
Month
Mo at Risk
Pambrolizumab, Q@ Fop ] ] 148 z33 219 212 177 = 19 [a)
Pambrclizumab, Qe b %6 251 z3a 215 202 153 71 18 o
1pilimumab va 242 212 188 169 157 117 51 17 o

Robert C et al. NEJM 2015, 372, 2521-32.



CHECKMATE 067: Kombinace nivolumab+ipilimumab vs. ipilimumab vs.
nivolumab

A Nivolumab

Intention-to-Treat Population
100 Median changs, —34.5%

= —
] tH
-
= 2E
3 m =
v E =
E £ 5
= o
5 £3
£ Sk
10 Ipilimnumakb
a T T T T T T T T T T T T T T T T T T T T 1
o 1 2 3 4 5 1 7 B 9 1> 11 12 13 14 15 16 iF 18 19 20 21
Months Patients
Mo. at Risk B Nivolumab plus Ipilimumab ,
Mivolumab 316 292 271 177 170 1&0 147 136 132 124 10& &6 50 38 14 9 1 2 1 1 Lt] 100 ! Median changs, —51.9%
Mivolumab plus ipilimumab 314 93 275 219 208 191 173 164 163 151 137 116 65 54 18 11 T 2 1 o [n] a : B
Ipilimumab 315 285 265 137 118 95 I 68 &3 54 47 42 24 17 F 4 3 o [0] o [+] 0 . T34 :
£& 50 i
g :
] 1
< !
"&E 0
- § —25+
=g
e -50-
b —
—75
—100—+
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C  Ipilimumab
100 Median change, 5.9%
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E =
£ 5
=2
Sk
e
o —

Patients

Larkin JD et al. NEJM 2015, 373, 23-34



Molekularni patologie karcinomu ledviny: 2 cile
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Brugarolas. N EnglJ Med 2007, 356, 185 — 187.



VEGEF jako cil u metastatického karcinomu ledviny

Hybridisation signal intensity for VEGF-A mRNA (probeset 210512_s_at)
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Median PFS v prvni linii je mezi 10-11 meésici bez ohledu na
zvolenou lécbu

W

1.0 = Median PFS (months)
: Pazopanib 11.
a Flacebo 2.8
10—y a 0.8 Hazard ratic {95% CI) 0.40 (027 to 0.60]
= 0.9 = UC = .001
= S = 1
S 0.2 Sunitinib B o 0.6 *
a7 x =
g o6 S © 0.4
= = & Y
E Ej Interfercon alfa (= g
8 0'3 o 0.2+ = Pazopanib
E’ P Placebo + +
L T T T T
0.1 Hazard ratic, 0.42; 95% Cl, 0.32-0.54; P<(.001 0 5 10 15 20
0.0
0 1 2 3 4 5 & 7 B 9 10 11 12 13 14 Time (months)
Mo, patients at risk
Months Pazopanib 155 84 38 11 1
Mo, at Risk Flacebo 78 22 7 2
Sunitinib 75 235 a0 32 2
Interfercon alfa 378 152 42 18 o

Motzer et al. N Engl J Med 2007, 356, 115 — 124.
Sternberg et al. J Clin Oncol 28, 2010, 1061
Escudier et al. Lancet 1007, 370, 2103,

Frobability of prog ressicn-free survival

o 54 T 02 T T T
o G 1z 1B 24
Time [months)
Mumiber of patients at risk
Placebo plus interferon alfa 322 137 59 15 o
Bevaczumab plus interferon alfa 327 196 107 18 o
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Zakladni strategie do roku 2018: Sekvencni léCba

LENVATINIB +
EVEROLIMUS




Nivolumab u karcinomu ledviny

No. of Median Overall No. of
Patients Suwurvival (9526 Cl) Deaths

1.0y,
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Probability of Overall Survival

FFI o
Mivolumab 410 25.0 (21.8—NE) 183
Everolimus 411 19.6 (17.6—23.1) 215

Hazard ratio, 0.73 (98.5% Cl, 0.57-0.93)
P=0.002

Mivolumab

Everolimus

MNo. at Risk
Mivolumab 410
Everolimus 411

389
366

| [ | | | | |
= 9 12 15 13 21 24

Months

359 337 305 275 213 139 73
324 287 265 241 187 115 61

Motzer RJ et al. N Engl J Med, 2015, 373, 1803-13.
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No. of Median
Patients (95% ClI)
mo
ORIGINAL ARTICLE 100+ Nivolumab +Ipilimumab 425 NR (28.2—-NE)
90 Sunitinib 422 26.0 (22.1-NE)
Hazard ratio for death,
B0 Tl T 0.63 (99.8% CI, 0.44-0.89)
N . 1 b 1 I -1 . b S LR b ————————————————————————————————————————————— P<0.001
ivolumab plus Ipilimumab versus Sunitini g
. d d 1 11 . E 60 m 1 ____Twe Nivolumab+ipilimumab
- o= 1
in Advanced Renal-Cell Carcinoma : . .
a 504 ! Sunitinib
@ 12-Mo 18-Mo
. . . © 40 Overall Overall
R.J. Motzer, N.M. Tannir, D.F. McDermott, O. Arén Frontera, B. Melichar, g Survival Survival
T.K. Choueiri, E.R. Plimack, P. Barthélémy, C. Porta, S. George, T. Powles, 307 (95%Cl)  (95%CI)
. . 204 % %
F. Donskov, V. N&nmar_w, C.K. Kollmannsberger, P. Slalman, H. Qurney, R. Hawkins, Nivolumabs 80 (684 75 (7078)
A. Ravaud, M.-O. Grimm, S. Bracarda, C.H. Barrios, Y. Tomita, D. Castellano, 10+ Ipilimumab : ;
. . itini 72 (67-76) 60 (55-65
B.I. Rini, A.C. Chen, S. Mekan, M.B. McHenry, M. Wind-Rotolo, J. Doan, P. Sharma, 0 Sunitinib 72 (67776) €0 (35-6%) : : : .
H.J. Hammers, and B. Escudier, for the CheckMate 214 Investigators* L e S
Month
Event vaoluma::Np=|L.|554;|;|I|mumab (S;r:tsl;nsl:}: lo. at Risk
livolumab+ipilimumab 425 398 372 348 332 313 300 241 119 44 2 0
Any Grade} Crade 3 ord Any Gradeg Crade 3 ord unitinib 472 387 352 315 288 253 225 179 89 34 3 0
number of patients (percent) Progression-free Survival
All events 509 (93) 250 (46) 521 (97) 335 (63) 1004
Fatigue 202 (37) 23 (4) 264 (49) 49 (9) 90+ No. of Median
Pruritus 154 (28) 3 (<) 49 (9) 0 g 80 Patients (95% C1)
—_ mo
Diarrhea 145 (27) 21(#) 278 (52) 28 (3) £ 70 Nivolumab + Ipilimumab 425 11.6 (8.7-15.5)
Rash 118 (22) 2 (1) 67 (13) 0 é 60-] Sunitinib 422 8.4 (7.0-10.8)
109 20 s 202 () s i o Hazad it for dsass progresion
[+ , UL . ,064—1.
Increased lipase level 90 (16) 56 (10) 58 (11) 35 (7) .S 404 P=0.03
Hypothyroidism 85 (16) 2 (<1) 134 (25) 1(<1) § 50 Nivolumab +ipilimumab
. b
Decreased appetite 75 (14) 7 (1) 133 (25) 5 (<1) E 204 Sunitinib
Asthenia 72 (13) 2 (1) 91 (17) 12 (2) o
Vomiting 59 (11) 4 (<1) 110 (21) 10 (2) .
. T T T T T T T T T T 1
Anemia 34 (6) 2 (<1) 83 (16) 24 (4) 0 3 6 9 12 15 18 21 24 27 30 33
Dysgeusia 31 (6) 0 179 (33) 1 (<1) Month
Stomatitis 23 (4) 0 149 (28) 14 (3) lo. at Risk
e 15 3) o 96 (18) 0 livolumab+ipilimumab 425 304 233 187 163 149 118 46 17 3 0
unitinib 422 282 191 139 107 % 57 33 11 1 0
Mucosal inflammation 13 (2) 0 152 (28) 14 (3)
Hypertension 12 (2) 4 (<1) 216 (40) 85 (16)
Palmar—plantar erythrodysesthesia 5 (<1) 0 231 (43) 49 (9)
Thrombocytopenia 2 (<1) 0 95 (18) 25 (5)



A Overall Survival
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ORIGINAL ARTICLE

Pembrolizumab plus Axitinib versus
Sunitinib for Advanced Renal-Cell Carcinoma

B.l. Rini, E.R. Plimack, V. Stus, R. Gafanov, R. Hawkins, D. Nosov, F. Pouliot,
B. Alekseev, D. Souliéres, B. Melichar, I. Vynnychenko, A. Kryzhanivska,
|. Bondarenko, S.J. Azevedo, D. Borchiellini, C. Szczylik, M. Markus,
R.S. McDermott, J. Bedke, S. Tartas, Y.-H. Chang, S. Tamada, Q. Shou, R.F. Perini,
M. Chen, M.B. Atkins, and T. Powles, for the KEYNOTE-426 Investigators*

Pembrolizumab-Axitinib

Characteristic (N=432)
Age

Median (range) —yr 62 (30-89)

<65 yr— no. (%) 260 (60.2)
Male sex— no. (%) 308 (71.3)
Region of enrollment — no. (%)

North America 104 (24.1)

Western Europe 106 (24.5)

Rest of the world 222 (51.4)
IMDC prognostic risk — no. (%)

Favorable 138 (31L.9)

Intermediate 238 (55.1)

Poor 56 (13.0)
Sarcomatoid features — no./total no. with known status (%) 51/285 (17.9)
PD-L1 combined positive score — no./total no. with data (%)

S| 243/410 (59.3)

<1 167/410 (40.7)
No. of organs with metastases — no. (%)§

1 114 (26.4)

=2 315 (72.9)
Most common sites of metastasis — no. (%)

Lung 312 (72.2)

Lymph node 199 (46.1)

Bone 103 (23.8)

Adrenal gland 67 (15.5)

Liver 66 (15.3)
Previous radiotherapy — no. (%) 41(3.5)
Previous nephrectomy — no. (%) 357 (82.6)

100~

90 Pembrolizumab—axitinib

80—
=
< 704 i
2 Sunitinib
<
o 60—
]
= 50+
o
-_
= 40
k]
=
-2 30
[y
o

20+

Hazard ratio for death, 0.53 (95% Cl, 0.38-0.74)
109 p<o.0001
0 T T T T T 1
0 4 3 12 16 20 24

Sunitinib

(N=429) Months
No. at Risk

61 (26-90) Pembrolizumab—axitinib 432 417 378 256 136 18 0

278 (643) Sunitinib 429 401 341 211 110 20 0

320 (74.6)

103 (24.0) A Progression-free Survival

104 (24.2) 100 : ; i

22 (51.7) Hazard ratio for disease progression or death,
: 904 0.69 (95% Cl, 0.57-0.34)
P<0.001
131 (30.5) g 80
246 (57.3) e £
52 (12.1) T 701
© o
54 ! v @
/293 (18.4) 28 6ol
< by
254412 (61.7) § E 50 Pembrolizumab—axitinib
158/412 (38.3) = ﬁ
_§ g 404
96 (22.4) £ g 304
331 (77.2) 2 £
Ky 20
Sunitinib

309 (72.0) 104

197 (45.9)

103 (24.0) 0 T T T T \ 1
7617.7) 0 4 8 12 16 20 24
71 (16.6) Months
40(93) No. at Risk

358 (83.4) Pembrolizumab—axitinib 432 357 251 140 42 3 0

Sunitinib 429 302 193 89 29 1 0



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Avelumab plus Axitinib versus Sunitinib
for Advanced Renal-Cell Carcinoma

Robert J. Motzer, M.D., Konstantin Penkov, M.D., Ph.D., John Haanen, Ph.D.,
Brian Rini, M.D., Laurence Albiges, M.D., Ph.D., Matthew T. Campbell, M.D.,
Balaji Venugopal, M.D., Christian Kollmannsberger, M.D.,

Sylvie Negrier, M.D., Ph.D., Motohide Uemura, M.D., Ph.D.,

Jae L. Lee, M.D., Ph.D., Aleksandr Vasiliev, M.D., Wilson H. Miller, Jr., M.D., Ph.D.,
Howard Gurney, M.D., Manuela Schmidinger, M.D., James Larkin, M.D., Ph.D.,
Michael B. Atkins, M.D., Jens Bedke, M.D., Boris Alekseev, M.D., Jing Wang, Ph.D.,
Mariangela Mariani, Ph.D., Paul B. Robbins, Ph.D., Aleksander Chudnovsky, M.D.,
Camilla Fowst, M.D., Subramanian Hariharan, M.D., Bo Huang, Ph.D.,
Alessandra di Pietro, M.D., Ph.D., and Toni K. Choueiri, M.D.

No. at Risk

Characteristic Patients with PD-L1-Positive Tumors Overall Population AVEI uma b +
e Sunitinb e Sunitinib Sunitinib
(N=270) (N=290) (N=442) (N=444)
Median age (range) —yr 62.0 (29.0-83.0) 60.5 (27.0-88.0) 62.0 (29.0-83.0) 61.0 (27.0-88.0)
Sex— no. (%)
Male 203 (75.2) 224 (77.2) 316 (71.5) 344 (77.5)
Female 67 (24.8) 66 (22.8) 126 (28.5) 100 (22.5)
MSKCC prognestic risk group — no. (%) 100+
Favorable 52 (19.3) 60 (20.7) 96 (21.7) 100 (22.5)
Intermediate 180 (66.7) 201 (69.3) 283 (64.0) 293 (66.0)
Poor 33(12.2) 24 (8.3) 51(11.5) 45 (10.1) 2
Not reported 5(1.9) 5(17) 12(2.7) 6(1.4) % ga:
IMDC prognostic risk group — no. (%)% & —
Favorable 52 (19.3) 59 (20.3) 94 (21.3) 96 (21.6) o g
Intermediate 173 (64.1) 191 (65.9) 271 (61.3) 276 (62.2) EoO -—-
Poor 44 (16.3) 39 (13.4) 72 (163) 71 (16.0) o g
Not reported 1(04) 1(0.3) 5(L1) 1(0.2) "; -
Geographic region — no. (3%) bh G
United States 75 (27.8) 82 (28.3) 128 (29.0) 130 (29.3) ﬁ oo
Canada and Western Europe 80 (29.6) 81 (27.9) 128 (29.0) 128 (28.8) -,5 |'_" _404
Rest of the world 115 (42.6) 127 (43.8) 186 (42.1) 186 (41.9) e
Previous nephrectomy — no. (%) 4~ —604
Yes 233 (86.3) 252 (86.9) 352 (79.6) 355 (80.0) jmal
No 37 (13.7) 38 (13.1) 90 (20.4) 9 (20.0) -804
RECIST-defined tumor sites at baseline, according
to independent review — no. (%) —100—
[ 3(3.0) 11 (3.8) 11 (2.5) 16 (3.6)
1 120 (44.4) 118 (40.7) 181 (41.0) 174 (392)
2 85 (31.5) 101 (34.8) 148 (33.5) 151 (34.0)
3 40 (14.8) 50 (17.2) 67 (15.2) 79 (17.8)
=4 17 (6.3) 10 (3.4) 35 (7.9) 24 (5.4)

100 Median
90— Progression-free
—_ Survival (95% Cl)
& 80 mo
S 1
g 7] Avelumab+Axitinib  13.8 (11.1-NE)
3 604 Sunitinib 8.4 (6.9-11.1)
ﬁ 50+ Avelurmnab+axitinib Stra‘tiﬁed hazard ra'Fio for
= 404 disease progression
-g or death, 0.69
o 304 (95% Cl, 0.56-0.84)
2 0l Sunitinib P<0.001
o
10+
0 T T T T T I T I T I T |
0 2 4 6 8 10 12 14 16 18 20 22 24
Months
axitinib 442 364 321 250 193 127 04 57 42 24 3 1 0
444 329 271 192 144 90 64 29 20 8 2 0

[l Stable disease Partial response [l Complete response

100+
80
60
40—

M Progressive disease

T T ‘

-100-

Avelumab +Axitinib
(N=252)

H Could not be evaluated

Sunitinib
(N=265)



Atezolizumab plus bevacizumab versus sunitinib in patients
with previously untreated metastatic renal cell carcinoma
(IMmotion151): a multicentre, open-label, phase 3,

randomised controlled trial

Brian | Rini, Thomas Powles, Michael B Atkins, Bernard Escudier, David F McDermott, Cristina Suarez, Sergio Bracarda, Walter M Stadler, Frede Donskov,
JaeLyun Lee, Robert Hawkins, Alain Ravaud, Boris Alekseev, Michael Staehler, Motohide Uemura, Ugo De Giorgi, BegoriaMellado, Camillo Porta,
Bohuslav Melichar, Howard Gurney, Jens Bedke, Toni K Choueiri, Francis Parnis, Tarik Khaznadar, Alpa Thobhani, ShiLi, Elisabeth Piault-Lous,

Gretchen Frantz, Mahrukh Huseni, Christina Schiff, Marjorie C Green, Robert ] Motzer, on behalf of the IMmotion151 Study Group*

Summary

Background A phase 2 trial showed improved progression-free survival for atezolizumab plus bevacizumab versus
sunitinib in patients with metastatic renal cell carcinoma who express programmed death-ligand 1 (PD-L1). Here, we
report results of IMmotion151, a phase 3 trial comparing atezolizumab plus bevacizumab versus sunitinib in first-

line metastatic renal cell carcinoma.

@x®

CrossMark

Published Online

Liver metastasis
Yes

No
Nephrectomy
Yes

No
Sarcomatoid
Yes

No

MSKCC risk
Favourable
Intermediate
Poor

IMDC risk
Favourable
Intermediate
Poor

All patients (PD-L1 positive)

B

Tumour-infiltrating immune
cell expressing PD-L1

0(<1%)
1,2,0r3(21%)
0(<1%)
1(1-4%)
2(5-9%)
3(=210%)

All patients

May 9, 2019

http://dx.doi.org/10.1016/

50140-6736(19)30723-8
Patients (n) HR (95% C1)

63 B S 0-67 (039-1-17)
299 e g 075 (0-57-1-00)
302 —y— 071(0-54-0-94)

60 ' k3 0-80 (0-43-1-49)

26 . 046 (0-28-0.78)
275 . 0-87 (0-64-117)

64 L3 i 0.62(0:32-1.20)
267 —H 079 (0:59-1.06)

31 L 2 T 052 (0-22-1-23)

68 —————— 071(033-129)
232 2 4 0-81(0:59-1-13)

62 . S ] 0-65(0:36-1-15)
362 B 073 (0-57-0-94)

02 1.0 20
«— —
Favours atezolizumab Favours sunitinib
plus bevacizumab
Patients (n) HR (95% C1)
552 —— 0-93(075-115)
363° [ 073 (0:57-0-94)
552 —— 0-93(075-115)
253 —— 078 (0-57-1-06)

72 —— 0-69 (038-122)

38 — 0-56 (0-26-1-19)
915 — 084 (0-72-0.99)

02 10 20

Favours atezolizumab Favours sunitinib

plus bevacizumab

Progression-free survival (%)

Number at risk
(number censored)

Median progression-free survival in the PD-L1 positive

population, months (95% Cl)
— Atezolizumab plus bevadzumabgroup  11-2(8.9-15.0)
— Sunitinib group 77(68-97)

HR 074 (95% C1 0.57-0-96); p=0-0217

12-month progression-free survival

40 __.

49% (95%C1 41-56)

12-month progression-free survival
38% (95% (131-45)
T

Median progression-free survival in the ITT population,
months (95%Cl)

— Atezolizumab plus bevacizumab group
— Sunitinib group

112(96-133)
84(7597)
HR0-83 (95% C1 070-0-97); p=0.0219

12-month progression-free survival
48% (95% (143-53)

12-month progression-free survival
41% (95% (136-45)

6 9 12 15 1|8 2|1 24 b

Atezolizumabplus 178(0) 137(5) 117(7) 94(9) 79(12) 55(26) 22(49) 5(64)

bevacizumab group

Sunitinib group 184(0) 135(5) 110(6) 83(7) 64(10) 44(17) 15(7) 7(44) 1(49)

Overall survival (%)

Number at risk
(number censored)
Atezolizumab plus
bevacizumab group
Sunitinib group

454(0) 355(10) 294(17) 236/(24) 196 (32) 126 (74) 57 (126) 15(159) 1(170)

461(0) 345 (15) 281 (19) 211(24) 166 (33) 105 (70) 42 (116) 14(140) 1(151)

C D
Median overall survival inthe PD-L1 positive population, Median overall survival in the ITT population, months
months (95% CI) (95%CI)

100 — Atezolizumab plus bevacizumabgroup ~ 34.0(28.6-NE) - — Atezolizumab plus bevacizumab group 3.6 (29-0-NE)
90- — Sunitinib group 327 (233-NE) | — Sunitinib group 34:9(27-8-NE)
80 HR 0-84(95%C1 0-62-1-15); p=0-2857 i HR 0-93 (95% CI 0.76-1-14); p=0-4751
04 24-monthsoverallsurvival - ] 24-months overall survival
604 66% (95% C159%73%) .. : 63% (95% C1 58%-67%)

|
50- | - |
404 i B i 24-months overall survival
I |
304 i 24-months overall survival _ i 60% (95% C1 56%-65%)
204 ! 57% (95% C149%-64%) i
10+ | 1 5
i |
0 T T T i T T 1 T | T | T T 1
0 6 12 18 24 30 36 42 0 b 12 18 24 30 36 42
Time (months) Time (months)
178 169 160 147 142 135 126 119 105 65 30 12 4 454 429 398 372 352 333 314 294 240 155 85 33 6
O O 0O @ @ @ @ 6 M (e (93) (w00 (0) () (6) (8) (10) (20) (11) (14) (48) (118)(181)(229)(254)
184 168 154 142 138 124 116 106 86 56 32 12 1 461 423 386 360 344 317 294 73 223 141 85 29 2

(0

B )

@ @ © 9 10 (22 (49 (72) (9) (100)

(0) (12) (16) (18) (20) (22) (24) (26) (63) (135) (187) (241) (267)
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Nesynonymni mutace a ucinnost anti-PD1 leCby u NSCLC
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Aktivita nivolumabu u nemalobunecného karcinomu plic

Overall Survival (% of patients)

MNo. at Risk
Nivolumab
Docetaxel

Mo. of
Deaths/
Total Mo.
of Patients

Nivelumab 120/292

100~ Median Overall Survival 1-Yr Overall Survival MNo. of
90 mo (95% ClI) % of patients (95% Cl) Deaths
Mivelumab (N=135) 9.2 (7.3-13.3) 42 (34-50) 86
B0 Docetaxel (N=137) 6.0 (5.1-7.3) 24 (17-31) 113
70—
607
Hazard ratio for death, 0.59 (0.44—0.79)
50— P<0.001
4{)_
Nivolumab
30 il
20-
10+ Docetaxel
0 T T T T T T T 1
o] 3 4] =] 12 15 18 21 24
Months
135 113 86 69 52 31 15 7 o]
137 103 68 45 30 14 7 2 o]
A Owerall Survival
L0 —e-
o0
‘-g B0
A 70
=
R 507 e st
- 50 =
= 404
F A
& 30+ 3g Mivolumakb
T 20+
]
8 104 Docetaxel
0 T T T T T T T 1
L] 3 6 9 12 15 18 Z1 24 27
Months
Mo. at Risk
Mivolumab 292 232 194 169 146 123 62 3z ) O
Docetaxel 290 244 194 150 111 58 34 10 5 O

Brahmer J et al. N Engl J Med 2015, 373,123-35.
Borghaei H et al. N Engl J Med 2015, 373, 1627-39.

Docetaxel 223/290

Median 1-¥r
Ovwrerall Owerall
Survival Survival Rate
(953 Cl) {959 Cl)
o ]
12.2 (9.7-15.0) 51 {(45-56)
9.4 (8.1-10.7) 39 (33—45)

Hazard ratic for death, 0.73 (92695 Cl, 0.59-0.89)

P=0.002



Pembrolizumab vs. chemoterapie —- KEYNOTE-024

A
100
Hazard ratio for disease progression or death,
50+ 0.50 (95% CI, 0.37—-0.68)
P=0L001
20+
&
= 704
£
= 60
3_& 50
g 40 Pembrolizumab
E’ 30+
o
204
10 Chemotherapy
o T T T T T 1
(4] 3 & a 12 15 18
Month
Mo. at Risk
Pembrolizumab 154 104 29 22 22 3 1
Chemotherapy 151 99 70 18 ] 1
B
Mo. of Events/
Subgroup Mo. of Patients Hazard Ratio for Disease Progression or Death (95%& ClI)
Owverall 189/305 —— 0.50 (0.37—-0.68)
Age
<65 yr 91/141 — - 0.61 (0.40-0.92)
=65 yr 98/164 —— 0.45 (0.29—-0.70)
Sex
Male 116/187 — 0.39 (0.26—0.58)
Female 73/118 —_—— 0.75 (0.46-1.21)
Region of enrollment
East Asia 21,40 = 0.35 (0.14—0.91)
Mon—East Asia 168265 —— 0.52 (0.38—-0.72)
ECOG performance-status score
o 59,107 — - 0.45 (0.26-0.77)
1 129/197 — - 0.51 (0.35-0.73)
Histologic type
Squamous 3756 — m 0.35 (0.17-0.71)
Monsquamous 152249 —.— 0.55 (0.39-0.76)
Smoking status
Current 44 /65 —— 0.68 (0.36—1.31)
Former 133 /216 —,— 0.47 (0.33-0.67)
Never 1224 0.90 (0.11-7.59)
Brain metastases at baseline
Yes 1728 - 0.55 (0.20—1.56)
No 172/377 — - 0.50 (0.36-0.62)
Platinum-based chemotherapy regimen
Included pemetrexed 120/1599 —— 0.63 (0.44—-0.91)
Did not include pemetrexed 69,106 —_— . 0.29 (0.17—-0.50)

1
10

Pembrolizumab Better

Chemotherapy Better

10—
S0
20
—_ 7o Pembrolizumab
£
= 60—
E Chemotherapy
=] 504
v
.
g A0
30 Hazard ratio for death, 0.60 (952 CI, 0.41-0.89)
P=0.005
20—
10—
{"' 1 1 1 1 1 1 1
o 3 & Q 12 15 18 21
Month
Mo. at Risk
Pembrolzumab 154 136 121 B2 39 11 2 O
Chemotherapy 151 123 106 64 34 7 1 o

Reck M etal. NEJM 2016



Pemetrexed/carboplatina * pembrolizumab — KEYNOTE 021

A A
100 — 100 — Pembrolizumab plus chemotherapy
— Chemotherapy alone
80 804
6o 80
. TO0-
*
40— =
2 60
= :
El & 5o
E F
= o g 40 L— 1 1
% E—‘ 30 11 Il ]
E‘ —20]
= 204
—40-]
10+
-60—
a T T T 1
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Pembrolzumab phus
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Langer CJ et al. Lancet Oncol 2016



Nivolumab v lécbeé karcinomu delozniho Cipku
(CheckMate 358)

Cervical Cancer

Vaginal/Vulvar Cancers

Response (n=1 (n=25)
Best overall response (assessed by investigator)*
Complete response 3 (15.8) 0
Partial response 2 (10.5) 1 (20.0)
Stable disease 8(42.1) 3 (60.0)
Progressive disease 6 (31.6) 1 (20.0)

ORR, No. (%; 95% CDf

5(26.3; 9.1 to 51.2)

1(20.0; 0.5t0 71.6)

Disease control rate, No. (%; 95% CI)T

13 (68.4; 43.4 to 87.4)

4 (80.; 28.4 t0 99.5)

Median time to response (range), months 1.7 (1.6-1.9) 2.0(2.0-2.0)
Median duration of response (range), months§ NR (23.3-29.5]|) 5.0 (5.0-5.0)
A B
100 A Median OS: 21.9 months (95% CI, 15.1 to NR) 100 Median PFS: 5.1 months (95% CI, 1.9 t0 9.1)
90 — 90
o
2 80 80
w i w i
Kl 70 | s 70
%5 60 | s 601
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= | =
5 407 : \ 5 401
g 30+ | | S 30 26.3
|
= 20 | E 20 : l——-—-—-
o ! | o |
101 | ‘ 10 |
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T T I T T 1 T T T I T T T T T
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Time (months) Time (months)
No. at risk: MNo. at risk:
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>

Maximum Change From Baseline

Percent Change From Baseline

in Target Lesions (%)
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100

75 4

Patient
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Naumann RW et al. J Clin Oncol 2019




% Change from baseline

Pembrolizumab v lécbée metastatického

karcinomu kury nadledvin
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Aktivita pembrolizumabu u nadoru s defektem reparace genomu

Type of Response

Complete response — no. (%)

Partial response — no. (%)

Stable disease at week 12 — no. (94)
Progressive disease — no. (9%)

Could not be evaluated — no. (%)%
Objective response rate (95% Cl) — %%
Disease control rate (05% Cl) — 94§
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)

Mismaich

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
MNoncolorectal Cancer
(N=7)

1 (14)*
4 (57)F
Q
2 (29)
0]
71 (29-96)
71 (29-96)
Mot reached
12 (10-13)

A Biochemical Response

2004 | II'||' e | —e— Mismatch repair—proficient colorectal cancer
% |I ) —=— Mismatch repair—deficient colorectal cancer
- I —=- Mismatch repair—deficient nonceolorectal cancer
o
E 100
=
G T
E &
=
k= 026 (no change)
w O e — e e~ — - - e
2
fac]
S

—-100—+ = - ;
o] 100 200 300 400
Days

B Radiographic Response
100

M Mismatch repair—proficient coleorectal cancer
M Mismatch repair—deficient colorectal cancer
W Mismatch repair—deficient noncolorectal cancer
50

20%% increase (progressive disease)

3026 decrease (partial response)

of Longest Diameters (%)
=]

Change from Baseline in the Sum

~100-

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



Abskopalni efekt radioterapie
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Postow MA et al. N EnglJ Med 2012, 366, 925-931.



Vyvoj pouziti protilatek proti kontrolnim bodum
imunitni odpovedi

* Monoterapie u nadoru neodpovidajicich na systémovou lécbu
 Kombinace inhibice CTLA-4 a PD-1/PD-L1

e Kombinace s cilenou |écbou ¢i chemoterapii

* Kombinace s radioterapii

* Pouziti u citlivych nddoru bez ohledu na primarni lokalizaci
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Rozpoznani antigenu T a B lymfocyty

B-LYMFOCYTY
Protilatky

Terciarni struktura

T-LYMFOCYTY
Receptor T bunék

* Primarni struktura (peptid)

Rozpoznava nativni molekuly + Poznava ve spojeni s MHC

* Komplexni interakce zavisi na
kostimulacnich signalech



Protinadorova aktivita protilatek

Antibody- Complement-
dependent Complement mediated
blocks NEK activation -
cellular cytotoxicity

cytotoxicity \ \

FcyR + \

immune Cancer \,_‘*’ Complement

effector cell cascade

cell ‘*

Complement
enhances

opsonization
Antigen-
Cytokines enhance DFEF::EETITIHQ /

adaptive immune
response

“ T cell-mediated
— cytotoxicity
cell

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



Dva pilire imunity

* VVrozena imunita

e Adaptivni imunita




Receptory vrozeneé a adaptivni imunity

VROZENA: ADAPTIVNI:

e Evolucné starsi * Evolucné mladsi

e Germinalni * Vznika nahodné somaticky

* Velmi omezena diverzita (102) * Ohromna diverzita (10*4-10"%)
* Spolec¢né struktury (PAMP) * Jedinecne

e D&din3 * Neni prenositelna na potomstvo



Pattern-recognition receptors

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



Diferencialni ucinek stimulace TLR

Tumor Regression Tumor Promotion

High-level activation Chronic low grade stimulation
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Pradere JP et al. Oncogene 2014, 33, 3485-3495.



Ustiedni role makrofagu v regulaci imunitni odpovédi

Tumor cell

\

Tumor derived cytokines & Chemokines

|

Macrophage infitration & Polarization

MMP-2, MMP-7, Angiogenesis,

B

d p—
e
Proinflammatory Cytokines & Chemokines 9. §
(L-6L-12, IL-23, TNF-qa) & (CXCL9,CXCL10,CXCL1S) — g Recruitment of T2 Treg
5 4
T O: ,ROILRNI
Angiogenesis v
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T I T cell fT.1, NK %
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TumorProgression
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Narendra BL et al. Inflamm Res 2013, 62, 823-834



Zaver
* Imunitni systém hraje vyznamnou roli v patogenezi a prognoze vetsiny
nadorovych onemocnéni

* Imunoterapie se vsak stala |éCcebnou metodou s realnym dopadem az v
poslednich nékolika letech

* Imunoterapie je ucinna u nadoru citlivych i rezistentnich na chemoterapii
* Pouziti napric¢ spektrem nadoru na zakladé molekularni analyzy

* Renesance imunoterapie akcentuje roli klinické onkologie jako oboru
odpoveédného za systémovou lécbu napri¢ spektrem nador

* Nejnadéjnéjsi se jevi vysledky kombinované |éCby



