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Immune checkpoints
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Cile souCasné imunoterapie

T

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



Protilatky proti kontrolnim bodum imunitni odpovédi

PD-1/PD-L1 CTLA-4 LAG-3

* Nivolumab * ipilimumab * relatlimab
* Pembrolizumab

* Atezolizumab

* Avelumab

* Durvalumab

* Cemiplimab



Imunoterapie

monoklonalni protilatky zameérené na regulacni mechanismy imunitni odpovédi

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

* pasivni — monoklonalni protilatky

adoptivni imunoterapie



Vyvoj imunoterapie
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Adoptivni imunoterapie v ére inhibitoru
kontrolnich bodu imunitni odpovédi

* |Cl jsou ve vétsSiné pripadd nadorovych onemocnéni neucinné

* Podani ex vivo expandovanych efektoru muze kompenzovat
inherentni deficit

* Prichod CAR-T bunék do Iécby hematologickych malignit

* Dochazi k renesanci technologii pouzivanych s prestavkami nekolik
desitek let



Mechanismy primérni resistence v nadorove mikroprostredi

* Absence TIL nebo exprese PD-L1

everely exhausted
CD8" T cells
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* Myeloid derived supressor cells

* Indoleamin 2,3-dioxygenaza

* Imunitni zmeény spojené s rezistenci na
inhibitory MAPK

* Innate anti-PD-1 resistance signatures

Proliferation of T cells 11 Cell i:)féjiférétion

Wang Q & Wu X. Int Immunopharmacol 2017; 46; 210-9



Cancer-immune phenotypes

Mo B7.1 No other Fas ligand i
B7.2 Q p co-stimulatory ligands p"E"'F

p Collagen
_ No _ Vascular
co-stimulation
- Mo Exiracalhibar .-O Fibronectin
T-cell help =y matri
Stromal ,O cHCLz
interactions
Chemokines
Immune-
. excluded Chemaokine proteases
Regulatory Suppressive tumour i .
T cells oytokines Dipeptidyl peptidase 4
Mo Cytokines FD-LL
danger Immune- Cytokines
signals desert
tumour
MNan-
inflammatary Regulatory PD-1
conditions Tcells
} Tapasin
Apoptosis
1‘r1—Cc353IQ Q ,o .
Inflamed
Loss of No tumour Chronic TCR -
- 2 eoe ™) Other
22M presentation stimulation
Mo Amino-acid
O’ e catabalism
ITAP-1 d)
TAP-2 DO U
Other g DN) Poliovirus
- é cancer-
associated
antigens
PO-L1

PD-L1 Cytokines

Aminc-acid
catabalism -O Glutaminase

Adenasine Aminc-acid Cytokines
A, receptor catabalism O b DO
- Arginasa 1
- O’ Poliovirus =
Do é receptor
TDO

Chen DS & Mellman I. Nature 2017, 541, 321-330



Pristupy adoptivni imunoterapie

* Tumor infiltrujici lymfocyty (TIL)

* Lymphokine-activated killer (LAK) bunky

* Alogenni transplantace kmenovych bunék krvetvorby

* Nemyeloablativni transplantace

* Autologni transplantace kmenovych bunék krvetvorby

* CAR-T bunky

* T-bunky s geneticky upravenym receptorem

* Vakciny z dendritickych bunék

e Aktivované makrofagy

* Moznost regionalni aplikace jako doplnku nebo alternativy systémového podani



Tumor infiltrujici lymfocyty (TIL)

* \VV rlizné mire pritomny napric¢ spektrem nadorovych onemocnéni
* Prevazne T-lymfocyty

* Rozlisujeme stromalni a intraepitelialni TIL

e Ruzna exprese PD-1 i PD-L1

* Moznost izolace a kultivace in vitro

* Moznost podani expandovanych TIL



Intraepitelialni a stromalni tumor infiltrujici lymfocyty u karcinomu prsu




karcinomem prsu
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Prognosticka role tumor infiltrujicich lymfocytu u karcinomu endometria
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Cermékova P, Melichar B, Tom$ova M et al. Anticancer Res 2014, 34, 5555-62.



Prognosticky vyznam tumor infiltrujicich lymfocytu u karcinomu ovaria

Multivariate analysis of overall surviwval
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Vysledky kombinace adoptivni imunoterapie (LAK
bunky) a IL-2 (NCI)

diagnosa n CR PR % CR + PR
renalni karcinom (2 8 17 35
melanom 48 4 6 21
kolorektalni karcinom | 30 1 4 17

NHL 7 1 3 57
sarkomy 6 0 0 0

karcinom plic 5 0 0 0

jiné 9 0 0 0

Rosenberg et al. Ann Surg 1989, 210, 474-485



Nemyeloablativni alogenni transplantace
perifernich kmenovych bunek

* cyklofosfamid (60 mg/kg) den —7 a —6, fludarabin (25 mg/m?) den -5,
4,-3,-2 a-1

* Nasleduje podani perif.kmen.bunék od HLA identickych darcu

* 19 pacientu, mortalita na zakrok 2, 8 zemrelo na progresi, regrese
onemocnéni u 10 pacientu (3 komplentni odpovéd)

* regrese metastaz opozdéna (median 129 dni po transplantaci)

Childs et al. NEJM 2000, 343, 750



Chimeric antigen receptor T-cells (CAR-T)

SCFV
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Alcazer V et al. Bull Cancer 2018, 105, S178



Chimericky antigenni receptor 2. generace

Domanen Funktion

scFv Bindung
Brucken- Stabilitat und Antigen-
domane zuganglichkeit

Transmembran- KK KK Verankerung in der
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PP NPy

Signal-2 Kostimulation

Signal-1 Primares Signal

Holzinger A, Abken H. Internist 2021, 62, 583



Problémy CAR-T bunék u solidnich nadoru

* Omezené na povrchové antigeny

* Nutna relativné vysoka hustota antigenu (1000 na buriku)
* Heterogenita nadorovych antigenu

* Prunik CAR-T bunék do nadoru

* Imunosupresivni mikroprostredi nadoru



T-bunky s geneticky upravenym receptorem
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Vakciny dendritickych bunéek

e Immature DC  Cytokines
o

. @
Mature DC H“a_i/'}
Effector cell anti-tumour

response

Hayes C. Ir J Med Sci 2021, 190, 41
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Gynecologic Oncology 162 (2021) 652-660
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journal homepage: www.elsevier.com/locate/ygyno

Dendritic cell-based immunotherapy (DCVAC/OvCa) combined
with second-line chemotherapy in platinum-sensitive ovarian cancer
(SOV02): A randomized, open-label, phase 2 trial
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Dva pilire imunity

* \/rozena imunita

* Adaptivni imunita




Pattern-recognition receptors
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Cytotoxic and cytostatic activity of peritoneal
macrophages in patients with ovarian cancer
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Regionalni podani adoptivni imunoterapie

* Intraperitonealni podani
* Podani cestou arteria hepatica
* Intratekalni podani



Vysledky regionalni adoptivni imunoterapie |.

* 9 pacientl s metastatickym postizenim jater(kolorektalni karcinom 4, maligni
melanom 1, karcinom prsu 2, rendlni karcinom 1, neznamé primarni lozisko 1),
progrese po 2-3 liniich predchozi terapie

* 6 x podany aktivované monocyty (event. v kombinaci s i.a. melfalanem), 4 x
aktivované lymfocyty

* leukaferézou ziskano 23.1x 10° bunék, zhruba stejné mnozstvi nasledné podano
(48 + 12 % monocytd, viabilita kolem 90 %)

e zmeéna fenotypu v pripadé monocytu (vzestup CD14*CD38 *a CD13 * CD33 ¥),
nikoliv v pfipadé lymfocytl (kratka doba aktivace)

Melichar B et al. Cancer Biother Radiopharm 2002, 17, 545 — 552.



Vysledky regionalni adoptivni imunoterapie ll.

* reprodukovatelna cytotoxicita naproti tomu pozorovana pouze v
pripadé aktivovanych lymfocytl (az 50 %)

* dobra tolerance — jedinym vyznamnéjsim ucinkem horecka Il. stupné
dle WHO (do 40° C)

* pokles nadorovych markert (CEA, CA15-3) 0 50 % u 2 nemocnych
(kolorektalni karcinom, karcinom prsu) léCcenych kombinaci i.a.
melfalanu a aktivovanych monocytt/lymfocytd

Melichar B et al. Cancer Biother Radiopharm 2002, 17, 545 — 552.



Zaver
S prichodem ICl se zvysil i zajem o dalsi modality imunoterapie

* Adoptivni imunoterapie je pristupem s prokazanou aktivitou u solidnich
nadoru

* Prekazkou sirsiho pouziti je velmi narocna logistika
e Data jsou prevazne z malych studii, casto retrospektivnich

e Sird§imu uplatnéni novych technologii brani heterogenita solidnich nadoru
co se tyCe antigenu i vlastni tkané

e Otazkou pro pristi klinické studie zustava kombinace s ICl
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