Zaklady klinické onkologie

Evropskym socialnim fondem
a statnim rozpo&tem Ceské republiky

Tato prezentace je spolufinancovana

04 — Uvod do problematiky cilené 1é¢by
v onkologii
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Karel Zitterbart
Klinika detské onkologie LF MU a FN Brno




Konvencni cytostatika (chemoterapeutika)

metotrexat, pralatrexat,

antifolika raltitrexed, pemetrexed,
I ed
DNA prekurzory nowex
@ merkaptopurin, thioguanin,
; 2 deoxycoformycin, kladribin,
antipuriny

ribonuklectidy

cytarabin, gemcitabin, fludarabin,
klofarabin, nelarabin, forodesin

antipyrimidiny

T

deoxyribonukleotidy

5-fluorouracil, tegafur,
kapecitabin, floxuridin

inhibitory
deoxyribonukleotid reduktazy

hydroxyurea

Klener P, Klener P Jr: Nova protinddorova léciva a Ié¢ebné strategie v onkologii 2010



dusikaty yperit, cyklofosfamid,
ifosfamid, chlorambucil, busulfan,
alkylaéni latky derivaty nitrézomocoviny,

derivaty platiny, aziridiny,
mitomycin C

antracykliny, mitoxantron,

interkaladni latky aktinomyciny, amonafid,
vazba na DNA amsakrin
inhibice opravy

radiomimetika bleomycin

TOPOI (irinotekan, topotekan,
rubitekan, gimatekan)

inhibitory topoizomeraz TOPOIl  (tenipozid, etopozid,

voreloxin)
cytostatika pGsobici jinymi dakarbazin, temozolomid,
jiné mechanismy nebo kombinovanymi atrasentan, zibotentan,
mechanismy bexaroten
inhibitory polymerace vinka alkaloidy
inhibice
mikrotubulG
inhibitory depolymerace taxany, epotilony

Klener P, Klener P Jr: Nova protinadorova |éCiva a IéCebné strategie v onkologii 2010



Teoreticka vychodiska cilené |éCby (targeted therapy)

piime oviivnéni uchovavani geneticks informace (DNA) - — nahrada defekinino nadorového suprasoru

nadorovych bunek transkripce (DNA, RNA) — blokada transkripce specificke sekvence

onkogenu antisense oligonuklectidem

translace (RNA) — inhibice translace specificke sekvence
onkogenu antisense oligonukleotidem

posttranslaéni medifikace (proteiny) — inhibice farnesyltransferaz monoklonalni
protilatky
(MoAD)

signalni kaskady (proteiny) — blokada receptoru pro ristovy faktor

— inhibice intraceluldrniho piienosu signalu
10 proliferaci (kinazy)

—inhibice & cnich faktord

a
bunécny metabolismus (proteiny) — inhibice enzymd metabaolizujicich nebo ,,smaII drugs
odstranujicich cytotoxicke latky

diferenciace a apoptoza (protainy) — navozeni diferenciace nebo apoptdzy bunky

exprese povrchowvych znakd (proteiny) © — cilena doprava cytotoxickych latek do
buriky (imunotoxiny);
— imunodiagnostika

oviivnéni procesd | angiogeneze
mimo nadorove
buriky

— blokada novotvorby cév v nadoru inhibici
rastoveho faktoru pro endotel

imunitni systém — navozeni protinadorove imunitni cdpovédi
vakcinaci nadorovym antigenem
— pouzitl monoklonalni protilatky proti
nadorovému antigenu

extracelularni pfenos signalu — neutralizace ristovych faktord [cytokind,
chemokind) pro nadorovou bunku

monoklonalni protilatkou
dle Adam, Z. et al., Remedia 2005
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with Refractory Solid Tumors r '
A Pharmacokinetic-Fharmacodynamic-Fharmacogenetic Study of Actinomycin-D and Vincristing in Clesed to Accrual 10/6/2011
Children with Cancer
A Phasze I Study of IMC-A12 (Anti-IGF-1 Receptor Monoclonal Antibody, IND# 100947, NSC# 742460) in Completed 1/1/2011
Children with Relapsed/Refractory Solid Tumors
A Phase I Study of VEGF Trap (NSC= 724770, IND=2 1001370 in Children with Refractory Solid Tumars Completed 9/19/2011
A Phase I/11 Study of MLN2237, an Oral Selective Small Molecule Inhibitor of Aurcra & Kinase, in Treatment 12f17/2011
Children with Relapsed/Refractory Solid Tumors Completed
A Phaze I Study of IMC-A12 (Anti-Insulin-Like Growth Factor-I Receptor Monoclonal Antibody) in Closed to Accrual Jf9/2012
Combination with CCI-779 (Temsirolimus) in Pediatric Patients with Recurrent or Refractory Solid
Tumaors
A Fhase I Study of Pazopanib a=s a Single Agent for Children with Relapsed or Refractory Solid Tumors, Closed to Accrual 9/23/2011
including CNS Tumors
A Phaze I Study of Obatoclax (Fan Anti-Apoptotic BCL-2 Family Small Molecule Inhibitor), in Temporarily 11/10/2010
Combination with Vincristine/Doxorubicin/Dexrazoxane, in Children with Relapsed/Refractory Solid Closed to Accrual
Tumors or Leukemia
A Phase I Study of Vorinostat and Temozolomide in Children with Relapsed or Refractory Primary Brain Treatment 2/17/2012
or Spinal Cord Tumors Completed
A Phaze II Study of IMC-A12 {Anti-IGF-1 Receptor Monoclonal Antibody, IND2 100947, NSC=Z 742460) in Closed to Accrual /9/2012
Children With Relapsed/Refractory Solid Tumors
A Pharmacokinetic Participation Questionnaire Study Closed to Accrual 1/1/2011
A Phase 1 Dose Escalation Study of Seneca Valley Virus (NTX-010), a Replication-Competent Active 1/3/2012
Picornavirus, in Relapsed/Refractory Pediatric Fatients with Meuroblastoma, Rhabdomyozarcoma, or
Rare Tumers with Meurcendocrine Features
A Phase 1/2 Study of PF-02341066, an Cral Small Molecule Inhibitor of Anaplastic Lymphoma Kinase Active 1/9/2012
(ALK and C-Met, in Children with Relapsed/Refractory Solid Tumors and Anaplastic Large Cell
Lymphoma
A Phaze 1 Study of Worinostat and Bortezomib in Children with Refractory or Recurrent Solid Tumors, Completed 9/19/2011
including CNS Tumers and Lymphomas
A Phaze 1 Study of Temsirclimus in Combination with Irinctecan and Temozolomide in Children, Temporarily 1/6/2012
Adolescents, and Young Adults with Relapsed or Refractory Solid Tumors Closed to Accrual
A Pha=e 1/2 Study of RO459250597, an Cral Small Malecule Inhibitor of Gamma-Secretase, in Children Administratively 5/20/2011
with Relapsed/Refractory Solid or CNS Tumaors, Lymphoma, or T-cell Leukemia Completad
A Phaze II Study of MLN8237 (IND# 102984), a Selective Aurora A Kinase Inhibitor in Children with Active 11/28/2011
Recurrent/Refractory Solid Tumors and Leukemias
A Phaze 1 Study of JAK Inhibition (INCE012424) in Children with Relapsed or Refractory Solid Tumors, Active 1/23/2012
Leukemias, and Myeloproliferative Neoplasms
A Phase 1 Study of MK-2206, an AKT inhibitor, in Pediatric Patients with Recurrent or Refractory Solid Temporarily 2/1i0/2012
Tumors or Leukemia Closed to Accrual
A Phaze I Dose E=scalation Study of REQLYSIN, a Replication Competent Reovirus, in FPediatric Fatients Active f27/2012
with Relapsed or Refractory Sclid Tumaors
A Phaze 1 Study of Imetelstat, 3 Telomerase Inhibitor, in Children with Refractory or Recurrent Sclid Active 1/13f2012
Tumars and Lymphoma 11:00:00 Ab
A Phasze 1 Study of Temsiralimus {(CCI-779, IND#61010) in Combination with Intensive Re-Induction Active 3f1z/2012
Therapy for Children with Relapsed Acute Lymphoblastic Leukemia and Non-Hodgkin Lymphoma
A Phasze 1 study of AMG 386 (INDZ£114215), an Angiopoietin Neutralizing Peptibody, in Children with Active 2f27f2012

@ Internet




* TradiCni chemoteapie « Cilena terapie

— Neselektivni pusobeni — Selektivni pusobeni
— Systémova toxicita — I\/I-:?né systémovych
— Obvykle pouzivani NU
maximalni tolerované — Davka odpovida
davky (MTD) biologicky aktivni

koncentraci |écCiva

— Muze dodat dalsi
klinicke vyhody
(Qol)

V redalném zivote
neexistuje idealni cilené
terapeutikum ....



Emil Adolf von Behring (1854-1917)

* jeden ze zakladatell imunologie a sérologie, objevitel séra proti
zaskrtu (1890)
e 1901: prvni nositel Nobelovy ceny za fyziologii a medicinu

Paul Ehrlich (1854- 1915)

Seitenkettentheorie (1897)

e toxiny a antitoxiny” jako chemické substance
* koncept "magic bullet,,

e autoimunita jako “horror autotoxicus”

* Nobelova cena v roce 1908



Gerald Edelman and Rodney Porter

objev chemické struktury protilatek (1961-1969)
(Nobelova cena, 1972)

Jerne, Koehler, and Milstein /( | N & = 4
—_— >i%@

hybridomova technologie (1975)
(Nobelova cena, 1984)

Muromonab-CD3 (Orthoclone OKT3, vyrobce Janssen-Cilag)
Mysi monoklonalni protilatka anti-CD3 --> deplece T-lymfocytu
1986 - schvaleni U.S. Food and Drug Administration (FDA)

k Iécbé nemocnych s akutni rejekci transplantatud ledvin, srdce
nebo jater




VYZNAM PRIDANI RITUXIMABU K ROZNYM CHEMOTERAPEUTICKYM rituximab

REZIMUM PRO CELKOVE PREZITi PACIENTU (Mabthera, fy Roche)
e léebny resim celkové et p -anti-CD20 chimericka 1gG1
 [potet pacienty) | MoAb
Marcus, et al. [12] R-CVP (n = 162) 83 % 10,0290 -1997: 1. schvalen3a MoAb k
" CVP(n= 159) L 77 % : .. . ’
Hiddemann, et al., 2006 : R-CHOP (n 223) - 95 % 10,016 .
 CHOP (n = 206) 1 90% | onemocnéni (B-NHL)
Herold, et al., 2006 R-MCP (n =105) 87 % fo.oogs -CD20 exprimovén na
- MCP (n = 96) 74 % ’
Foussard, et al., 2006 - R-CHVP-INF (n =175) 91 % 0,029 , . o .
| CHVP-INF (n = 189) 84% ¢ vice nez 90 % bunék B-NHL
CVP — cyklofosfamid + vinkristin + prednison; CHOP — cyklofosfamid + doxorubicin + vinkristin + - po vazbé nedochazi k
prednuston; MCP > mntoxgntron + chlorambucil + prednison; CHVP-INF — cyklofosfamid + doxorubicin + inte rna | iZ a Ci kO m p | exu
etoposid + prednison + interferon alfa; R — rituximab
\_ 1,0 4 — R-CVP —CWP
% 094
14 — CHOP  —— R-CHOP g 0.8 - —
g 074
= 08 - § 061
5 3 054
2 2 04 medién sledovani: 53 mésicl
g 084 5
g S 03 4
'8 o
S 04 g 02
'g 5 0,1 4
g s . p = 0,0290 odhad 4letého OS: 83 % vs. 77 %
2 O 6 12 18 24 30 36 42 48 54 60 66 72
p = 0,0004 doba (mésice)
0 T T T T T T T 1
0 1 2 3 4 5 6 7 8 pacienti v riziku:
doba sledovant (roky) CVP (159 {155 {151 {141 {136 {132 {125 {120 {111 {67 {30 {8 {0
R-CVP 1162 1162 160 1155 D 1144 142 1132 1124 81 40 7 0
Graf 3 Srovnanl celkového preZiti neprediécenych pacientt s difuznim velkobuné&tnym B Iym- - B )
fomem lécenych rezimem CHOP vs. R-CHOP (rituximab, cyklofosfamid, doxorubicin, vinkris- Graf 1 Srovnan/ celkového preZitl (OS) nepredlécenych paclentu s follkuldrnim lymfomem
tin, prednison) ve studii GELA LNH 98.5; podie [15] - Feugler, et al., 2005. lécenych rezimem CVP vs. R-CVP (rituximab, cyklofosfamid, vinkristin, prednison);

podie [12]- Marcus, et al., 2006.

Belada D. Monoklonalni protilatky v lIéébé lymfomu. Remedia 2008; 18: 416-423.



Udrzovaci lécba rituximabem v 1écbé NHL

1.0 -
Mﬁ:
0.8
e —Iil—l_
s
o
@ 0.6 _'—-—._I_
1]
“-E' B Rituximab maintenance 66%
0 0.4 (n =505)
E ’ B Observation (n =513)
o
O Stratified HR = .50
& 02 95% Cl: .39-.64
P < .0001
0
0 6 12 18 24 30 36
Months
Patients at Risk, n
505 472 443 336 230 103 18

(JNCCN 2010;8[Suppl 6]:51-514)



Protilatka — imunoglobulin sekretovany B-burikou

Antigen (antibody generator) - substance
vedouci k vyvolani specifické imunitni odpovédi

Monoklonalni protilatky (mAbs) -

imunoglobuliny sekretované B-bunkou, maji identické
paratopy

Epitop - oblast antigenu rozeznavana protilatkou

Paratop - oblast protilatky vazajici epitop



* 2 identické lehké retézce (~220 AK)
— Variabilni domeéna V,
— Konstantni doména: C,
e 2 identické lehké retézce (~440 AK)
— Variable domain: V,
— 3 konstatni domény: C, 1, C, 2, C,;3
 Kovalentni, disulfidicka vazba mezi cysteinovymi zbytky

variable ragion hypervanable regions
of heavy chain cl heavy chain

hyparvariable
regions

s antigen-binding
site

vanahho
reqion of ; B i
ligght chain e S— “..| hypervariable
el ™ ragions of
light chain




F(ab),




Tvorba

neutralizacnich — Mysj, chimerické, humanizované a Cisté lidské MoAb
protilatek pri

aplikaci: human
anti-mouse

antibody, HAMA; ~—
neni optimalni

vazba

imunokompetent

nich bunék na Humanized
mysi Fc fragment

%ﬁ@ @%ﬁﬁl\@

KONJUGATY:
anti-CD20

anti-EGFR

ibritumomab imeri . -
tiuxet Chimeric ruman panitumumab (Vectibix)
iuxetwan :
(konjugat s 90- I ] Mousesequences | | Human sequences
: © Glycosylation — Complementarity anti-CD20
Ytrium, beta _ determining regions

- ofatumumab (Arzerra)

zaric) (Zevalin) Nature Reviews | Cancer  POZN. Phase 2 studie ve FN

tositumomab 2 st
(B ) Brno, u pacientu

kex'xar't 131-| s chronickou lymfocytarni
L;?:ng mSa -' leukémii (CLL)

Zaric)



Tab. 5 Chimérické monoklonalni protildtky. Protilatky registrované v Ceské republice jsou zviraznény.

protilatka obchodni pfipravek cilova struktura
rituximab MabThera CD20

galiximab Primatized cDao

lumiliximab Lucid CD23

brentuximab vedotin (SGN-35) - CcD30"%)
basiliximab Simulect CD25

cetuximab Erbitux EGFR/ERBB1/HER1
volociximab - a5-B1 integrin
81C6 (1) Neuradiab 1enascin

) protildtka konjugovand s monometylauristatinem £

Klener et al. 2010




Tab. 6 Humanizované monoklondlni protifitky. Protilatky registrované v Ceské republice a pouZivané v onko-

logicke praxi jsou zvivaznény.

protilatka obchodni pripravek cilova struktura
bevacizumab Avastin VEGF
ranibizumab Lucentis VEGF
trastuzumab Herceptin ERBB2/HER2/NEU
pertuzumab Omnitarg ERBB2/HER2/NEU
nimotuzumab Theraloc EGFR/ERBB1/HER1
alemtuzumab MabCampath CD52

lintuzumab Zamyl CD33
dacetuzumab (SGN-40) - CD40
epratuzumab - CD22

veltuzumab - cD20

apolizumab Remitogen HLA-DR
milatuzumab - CD74

daclizumab Zenapax ILZR

tocilizumab Actemra IL6R
mepolizumab Bosatria ILS

labetuzumab (V') - CEA, CIDE
gemtuzumab ozogamicin *) Mylotarg CD33
inotuzumab ozogamicin *} - CD22
tacatuzumab tetraxetan **) (*vt) - AFP

*) protilatky konjugovaneé s kalicheamycinem

**) protilatka kenjugovana s ytriem *Yt

Klener et al. 2010



International Nonproprietary Names: Nomenclature for monoclonal antibodies

predpona

variabilni

cilova struktura

-balc)-

-cifr)-

-coll)-

-fulng)-

-goft)-
-go(v)-
-Ki(n)-
-le{s)-
lijm)-
-malr)-
-me(l)-

-mul)-

-neu(r)-

-DISJ-

L

pric)-

-tox(a)-

-tu(m)-

_v“j_

balkterie
kardiovaskularni system
nador tlusteho stieva
houba

nador varlete

nador vajecniku
nterleukin

ozisko infekce

munitni system

nador prsu

melanom
muskuloskeletalni system
nervovy system

Kost

nador prostaty

toxin

ibovolny nador

viry

WHO Drug Information Vol 23, No. 3, 2009

puvod (typ) profilatky pfipona
-a- krysa
—axo-  hybrid krysamyS  (bispecificka protilatka)
-e- kiadek
-I- primat
-0- mys -malb
-U- humanni
X chimericky
-xlzu- :  chiméricky/humanizovany
-zu- | humanizovany

Modifikovano z: Sobotkova, M., Bartlrikova J., Remedia, 2008



Monospecifické protilatky:

NNYN = =5

Fab F( ab Fab' scFv di-scFv sdAb
(fragment antigen binding) (single-chain (single domain
variable fragment) antibody)

Bispecifické protilatky

chemically linked BITE
' (bi-specific T-cell engager)
trifunctional antibody F(ab )2 i .

monospecific antibodies: fragment antigen-binding, F(ab'), fragment, Fab'
fragment, single-chain variable fragment, di-scFyv, single domain antibody)

bispecific antibodies : trifunctional antibody, chemically linked F(ab'),, bi-specific T-
cell engager)



http://en.wikipedia.org/wiki/fragment_antigen-binding
http://en.wikipedia.org/wiki/fragment_antigen-binding
http://en.wikipedia.org/wiki/fragment_antigen-binding
http://en.wikipedia.org/wiki/F(ab')2_fragment
http://en.wikipedia.org/wiki/F(ab')2_fragment
http://en.wikipedia.org/wiki/F(ab')2_fragment
http://en.wikipedia.org/wiki/F(ab')2_fragment
http://en.wikipedia.org/wiki/Fab'_fragment
http://en.wikipedia.org/wiki/Fab'_fragment
http://en.wikipedia.org/wiki/single-chain_variable_fragment
http://en.wikipedia.org/wiki/single-chain_variable_fragment
http://en.wikipedia.org/wiki/single-chain_variable_fragment
http://en.wikipedia.org/wiki/di-scFv
http://en.wikipedia.org/wiki/di-scFv
http://en.wikipedia.org/wiki/di-scFv
http://en.wikipedia.org/wiki/single_domain_antibody
http://en.wikipedia.org/wiki/trifunctional_antibody
http://en.wikipedia.org/wiki/chemically_linked_Fab
http://en.wikipedia.org/wiki/chemically_linked_Fab
http://en.wikipedia.org/wiki/bi-specific_T-cell_engager
http://en.wikipedia.org/wiki/bi-specific_T-cell_engager
http://en.wikipedia.org/wiki/bi-specific_T-cell_engager
http://en.wikipedia.org/wiki/bi-specific_T-cell_engager
http://en.wikipedia.org/wiki/bi-specific_T-cell_engager

Mechanismus ucinku MoAbs

Effector
Cell

CDC a, E

Complement

JADCC: antibody-dependent cellular

cytotoxicity (= bunkami zprostfedkovana Activation /
cytotoxicita zavisla na protilatkach) ADCC
JCDC: complement dependent cytotoxicity A Lysis or

Phagocytosis

PFimy cytostaticky ucinek protilatek

Cell Death

Pozn. : Engineered Fc properties and applications
Engineered IlgG

Fe e Mutations Properties Potential Benefits Applications
human Increased Improved localization to target; increased Vaccination:
hlgG1e1 T2500M4281L ) efficacy; reduced dose or frequency of o
[aG1 plasma half-life - ) therapeutic use
administration
Hlog1ep  MUman  M252V/S254TIT256E + Increased '”;F;E;Ed_'r‘:i'f:;‘:j’;t;;ﬁ: 'LT;EE?“ Vaccination;
9 IgG1 H433K/N434F plasma half-life e  COSE or Tequency therapeutic us
administration
hlaG1e3 human EB233PIL234VIL235AMG236 Reduced ADCC Reduced adverse events Therapeutic use
g lgG1 + A32TGIA3308/P3315 and CDC without cell depletion
human Increased Therapeutic use with
higGied IgG1 E3334 ADCC and CDC Increased efficacy cell depletion
higGze1  numan K322A Reduced CDC Reduced adverse events Vaccination,
lgE2 therapeutic use
mouse L235E + E318AMKIZ0A Reduced ADCC Therapeutic use
migG2Aaet | aoa K224 and CDC Reduced adverse events without cell

http://www.invivogen.com/



o A \ Biotinylated B
' radioactive ligand Multistep Targeting

2 | Immunoliposome
Immunoconjugates

Pozn. ADEPT : Antibody-directed enzyme prodrug therapy



Rituximab

Complement
receptor

FcyR/CR mediated
~ phagocytosis or ADCC

Blood. 2010 November 11; 116(19): 3705-3714



Priklad bispecifické trifunkcni protilatky: catumaxomab (Removab)

EpCAM = Epithelial cell adhesion molecule (CD326)

Tumor cell

Catumaxomab




Protilatky proti membranovym antigenum leukocytu

Rituximab (Mabthera, Rituxan) :

Chimericka mysi-lidska anti-CD20 MoAb

1997 - 1. schvaleni MoAb k terapii malignich onemocnéni
Mechanismus ucinku komplexni povahy

CD20 exprimovan na zralych B-lymfocytech a u zralych B-
hematoonkologickych malignit (B-CLL, Burkittav lymfom, difuzni
velkobunécny B-lymfom (DLBCL), v ramci klinickych zkousek v mnoha
dalSich indikacich, a to jak hematoonkologickych ( napf. lymfomy
plastové zony (mantel cell lymfoma) tak neonkologickych indikacich
napt. refrakterni = na léCbu Spatné reaguijici = ITP i AIHA (autoimunitni
trombocytopenie ¢i autoimunitni hemolyticka anémie)



Rituximab v 1écbé maligniho lymfomu

Rituximab je indikovan pro lIéCbu folikularniho lymfomu v 1. linii v kombinaci s
chemoterapii (CVP, CHOP), dale pro lécbu CD20 pozitivniho difizniho B-velkobunécného
lymfomu v kombinaci s chemoterapii CHOP (celkem 8 davek) nebo v kombinaci s
chemoterapii (ICE, ESHAP) v relapsu difuzniho B-velkobunééného lymfomu.

Dale pak pro udrzovaci léCbu folikularniho lymfomu v 1. linii i v relapsu onemocnéni pro
nemocné, u kterych indukcni terapii bylo dosazeno minimalné parcidlni remise nebo lepsi
klinické odpovédi. Po indukcni |écbé 1. linie je rituximab podavan 1x za 2 meésice po dobu 2
let (tedy 12 davek), po indukéni terapii relapsu folikuldrniho lymfomu pak 1x za 3 mésice po
dobu 2 let (tedy 8 davek). Dalsi indikaci je monoterapie folikularniho lymfomu v relapsu
onemocnéni.

Podani rituximabu v registrovanych indikacich je mozné ve zdravotnickych zarizenich se
zvlastni smlouvou zahrnujicich Centra intenzivni hematologické péce a Komplexni
onkologicka centra.

Rituximab ddle prokazal v rdmci klinickych studii prospéch ve smyslu prodlouZeni doby do
progrese Ci celkového preziti u dalSich CD20 pozitivnich lymfoproliferativnich chorob:
lymfom z plastovych bunék (MCL), lymfom z malych lymfocytl (SLL), Burkittlv lymfom,
MALT lymfomy, dalSi CD20 pozitivni lymfomy a chronicka B-lymfaticka leukémie.

Podani rituximabu v téchto indikacich je mozné pouze v Centrech intenzivni hematologické
péce (CIHP).




Ve

Nezadouci ucinky rituximabu:
Relativné Casté, zridka vSak zavazné

Béhem a bezprostfedné po aplikaci |ék(- horecka, tres, hypotenze,
bronchospazmus, angioedém ...

Riziko reaktivace chronické hepatitidy B, proto pred nasazenim léku vzdy
vysetreni sérologické vysSetreni na HBV

Vzacneé tézka alergické reakce , srdecni zastava, syndrom akutni lyzy nadoru

Imunosuprese:
Deplece B-lymfocytl v délce mésicll ( fyziologickych i autoreaktivnich ),
repopulace cca v 9-12 mésici po inicialni depleci




| Rasponse evaluation * S0 or PO | Off study

¥

PR or CR
Randomization
12x
Obsenation rituzimab
q & weeks, 2 yrs
1.0
—_ _ B2%
—
0.8 ——

0.6 .

q

B RIituximab malntenance

Progression-Free Rate

|

|

0.4 |

|

stratified HR = .50 |

02z | 95% CI 39-.64 |

P < 0001 |

|

o |
0 5 12 18 24 30 36

Maoniths
Fatlents at Risk, n

505 472 443 336 230 103 18(JNCCN 2010;8[Suppl 6]:51-514)



Protilatky proti membranovym antigenum leukocytu

Ofatumumab (Arzerra) :

e (isté lidska anti-CD20 MoAb

e odlisny epitop nez rituximab

e stalejsi vazba na receptor, ADCC stejné intenzity jako rituximab, ale
intenzivnéjsi indukce CDC

* témeér neindukuju tvorba autoprotilatek HAHA

e statut orphan drug k 1écbé chronické lymfatické leukémie (CLL)

e klinické studie u nehodgkinskych lymfomu (NHL)

Veltuzumab :

humanizovana anti-CD20 MoAb IgG1
stejny epitop jako rituximab
subkutanni podani



Protilatky proti membranovym antigenum leukocytu

Alembuzumab (MabCampath):

* humanizovana anti-CD52 MoAb

* povrchovy glykoprotein pritomny u malignich i normalnich T- a B-
lymfocytd, ale téZ monocyti/makrofagt

 deplece CD4+ i CD8+ T-lymfocytul

* vysoké riziko oportunnich infekci (CMV, herpesvirosy, Pneumocystis
jiroveci)

* |écba chronické lymfatické leukémie (CLL)

« ¢&etné NU vletné pancytopenie, téZké postinfuzni reakce, syndrom
nadorového rozpadu



Inhibice receptorovych kinaz a nereceptorovych
proteinu s kindzovou aktivitou

PLC SRC PI3K RAF
PKC FAK MEK

+— 3
—

mTOR ERK
Prevzato z: Klener P., Klener P. jr., Nova protinadorova léCiva a |éCebné strategie v onkologii. Grada, 2010.



Tab. 7 Prehled vybranych receptorovyeh tyrozinkind:z

RTK ligand malignity s prokazanou
deregulaci RTK
(overexprese, mutace)

EGFR/ epidermal growth factor receptor EGF epidermal growth factor karcinom tlustého stieva, plic

ERBB1/ | /avian erythroblastic leukemia

HER1 viral oncogene homolog/human

epidermal growth factor receptor

ERBB2/ | neuroblastoma/glioblastoma nevaze vytvari heterodimery karcinom prsu, ovaria

HER2/ derived oncogene homolog ligand s EGFR/ERBBI/HER]

NEU

MET hepatocyte growth factor receptor | HGF hepatocyte growth factor | karcinom zaludku, ledvin

IGFIR insulin-like growth factor receptor IGF insuline-like growth factor | karcinom prostaty, plic,
ledvin, mnohocetny myelom

PDGFR | platelet-derived growth factor PDGR platelet-derived growth AML, karcinom prsu, sarkomy

receptor factor

FGFR fibroblast growth factor receptor FGF fibroblast growth factor karcinom plic, prsu, ovaria,
endometria, zaludku,
prostaty, mocového méchyre

FLT3 FMS-like tyrosine kinase FLT3 AML

ligand

KIT/SCFR | stem cell factor receptor SCF/KITL/ | stem cell factor/mast cell | AML, mastocytoza, GIST

cD117 MGF growth factor

FLT1/ FMS-like tyrosine kinase/vascular VEGF vascular endothelial nadorove cévy

VEGFR1 | endothelial growth factor receptor growth factor

KDR/ kinase insert domain receptor/fetal | VEGF vascular endothelial nadorove cévy

VEGFR2/ | liver kinase growth factor

FLK1

CSFIR/ | colony stimulating factor 1 receptor | CSF1/ colony stimulating factor 1/ | karcinom prsu, ovaria,

c-FMS /feline McDonough sarcoma viral M-CSF macrophage-colony endometria, plic, prostaty,

cD11Ss (v-FMS) oncogene homolog stimulating factor pankreatu, ledvin



Protilatky proti receptorovym kinazam

EGFR/ERBB/HER

* ErbB1 (EGFR) zodpovedny za regulaci
normalniho bunééného rastu

» Porucha ErbB1 vede k neregulovatelné
proliferaci a potencialni malignizaci
procesu

- ErbB2 pomalu aktivovatelny, dlouhodoby
vliv na proliferaci

- ErbB3 a ErbB4 heterodimerizuji s jinymi
ErbB receptory

Zvysena exprese Mutace na Autokrinni
ErbB1-1 ErbB2-2 ErbB2-3 ErbB1-2 ErbB2-4 ErbB1 nebo ErbB2 ErbB1

smycka




Cetuximab (Erbitux): chimericka lgG1l MoAb proti extracelularni doméné
receptoru EGFR/ERBB1/HER1. 5 x vyssi afinita oproti prirozenym ligandiim
(EGF, TGFa)

Pfitomnost aktivacnich mutaci genu KRAS byla klinickymi studiemi
prokdazana jako vyznamna determinanta rezistence nadoru vici ptisobeni
anti-EGFR MoADb.

Pouze u pacientl s tumory, jejichZ buriky obsahuji wt KRAS lze poditat s
terapeutickym uspéchem. Indikace : karcinomy hlavy a krku, metastaticky
kolorektalni karcinom




volocixenaby trastuzumab

infibitoe
m-TOR

prolferace Metastazovani porucha imunity

Obr. 51 Zfedmodudend schéma transdukdnich kaskad spowdiényeh VEGE, EGE a integriny
Cervend jsou zndzomeény zasaty riznych inhibitord.

Prevzato z: Klener P., Klener P. jr., Nova protinadorova léCiva a |éCebné strategie v onkologii. Grada, 2010.



bevacizumab (Avastin): neutralizacni humanizovand MoAb proti ligandu
VEGF

blokdda nadorové neuvaskularizace -- antiangiogenni |écba

indikace :

metastaticky karcinom tlustého streva,

prsu, nemalobunécny karcinom plic jiny nez dlazdicového typu, karcinom
ledviny

klinické studie : multiformni glioblastom , karcinom pankreatu etc.

transtuzumab (Herceptin): humanizovand MoAb proti ERBB2/HER2/NEU

zvysena exprese u 10-30 % karcinomu prsu, dale u karcinomu ovaria,
prostaty , endometria

transtuzumab brani dimerizaci s ostatnimi ¢leny ERBB



Pfevzato z: Klener P., Klener P. jr.,

volocixmab VEGF bevacizumaby trastuzumab

o531 ntegrin

VEGFR ‘ EGF
a,-,-.-.-.ss-.-.s-.' ;1 . %zm 5’

‘f’ \‘*

prolferace ME1as1az2ovani porucha imunity

Obr. 51 Ziedmechidend schéma transdukdnich kaskad spoudiénych VEGE, EGEF a integriny
Cervend jsou zndzomeény zasahy riznych inhibitord.

Nova protinadorova léCiva a IéCebné strategie v onkologii. Grada, 2010.



Tab. 8 Prehled inhibitoru RTK a PTK

inhibitory s prevaznym ucinkem na EGFR/ERBB/HER

gefitinib Iressa EGFR/ERBB1/HER1

erlotinib Tarceva EGFR/ERBB1/HER1

lapatinib Tyverb EGFR/ERBB1/HER1, ERBB2/HER2/NEU, ERK1, ERK2, AKT
BIBW-2992 Tovok EGFR/ERBB1/HER1, ERBB2/HER2/NEU

canertinib - pan-ERBB

neratinib - ERBB2/HER2/NEU

vandetanib Zactima EGFR/ERBB1/HER1, VEGFR

Inhibitory s pfevaznym ucinkem na VEGFR jsou uvedeny v kapitole 11.1.2.

multikinazové inhibitory

imatinib Glivec BCR-ABL, KIT

dasatinib Sprycel BCR-ABL, KIT, PDGFR

nilotinib Tasigna BCR-ABL, KIT, PDGFR

bosutinib - BCR-ABL, SRC

sunitinib Sutent VEGFR1-3, PDGFRA/B, KIT, RET, CSF1R
sorafenib Nexavar VEGFR1-3, PDGFRB, RAF (CRAF, BRAF, vcetné

mutovanych BRAF), KIT, RET, FLT3

FLT3, JAK2, NTRK1/TRKA, NTRK3/TRKC

FLT3, PDGFR, KIT

Prevzato z: Klener P., Klener P. jr., Nova protinadorova léCiva a |éCebné strategie v onkologii. Grada, 2010.




Inhibice signalniho prenosu a proteasomu

Genericky nazev  obchodni piipravek indikace Gile:_k}r obchodni piipravek indikace
Inhibice tyrozinkinaz Inhibice proteinkinazy C
imatinib Glivec CML. GIST staurosporin
gefitinib Iressa NSCLC.ORL | bryostatin
erlotinib Tarceva NSCLC ISIS 3521 Atinitac (antisense)
semaxanib (SU-5416) B Inhibice MAP kindzy
lapatinib (GW572016) RCC. manuna.

Hand N
Inhibice prenosu zprostredkovaného ras proteiny depsipeptid mhibuje histidin deacetylazu
(inhibitory famesyltransferazy) trichostatin
onafarnib Sarasar NSCLC trapoxin
tipifarnib Zarnestra AML Inhibice proteinkindzy m-TOR
ISIS 2503 rapamycin
lovastatin CCI-799

Inhibice proteasomu (multikatalyticky

Inhibice proteinkinazy A proteinazovy komplex)
GEM-231 Hybridon bortezomib Velcade mnohoéetny

myelom, NHL
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