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Nadorova imunoterapie - uvod
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Obr. 1. Moznosti imunoterapie v onkourologii
Seznam zkratek: PD-1 (Programmed death-1); PD-L1 (Programmed cell death ligand-1); CTLA-4 (cytotoxic T-

oBR.1 Vyvoj onkologie za poslednich dvacet let — kontinudlni inovace onko-  -lymphocyte-associated protein ) IL (interleukin); CAR (chimeric antigen receptor)

logického armamentaria. Obrdzek vytvofen autory clanku za vyuzitl softwaru BloRender, & licence XO23N3EHI6).
Petruzelka L. Precizni imunoterapie solidnich nador(i — soucasny stav a pohled Bart(rikova J, StfiZové Z, Smrz D. AktudIni pohled na roli imunoterapie v onkourologii. Ces Urol
do budoucnosti. Remedia 2020; 30: 396-401. 2022; 26(3): 165-173.
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Nadorova imunoterapie ICls - uvod

Inhibitory kontrolnich bod® imunitnich reakci (immune checkpoint inhibitors —
ICls) maji dnes své pevné misto v |écbé nddorovych onemocnéni

e monoklondlni protilatky ovliviiujici negativni regulatory T bunééné odpovédi

e historie poufZiti:

1) ICl anti-CTLA-4 = ipilimumab (Yervoy): registrace brezen 2011 pro metastaticky maligni melanom
2) ICl anti-PD-1 = pembrolizumab (Keytruda): registrace zari 2014 pro metastaticky maligni melanom
3) ICl anti-PD-1 = nivolumab (Opdivo): registrace prosinec 2014 pro metastaticky maligni melanom

« dosud schvalené ucinné latky dle FDA a EMA :

v anti-CTLA4 (anti-cytotoxic T-lymphocyte-associated protein 4): ipilimumab

v/ anti-PD1 (anti-programmed cell death 1): nivolumab, pembrolizumab, cemiplimab

v anti-PDL1 (anti- programmed cell death-ligand 1): atezolizumab, avelumab, darvalumab

Kostine M, et al. EULAR points to consider for the diagnosis and management of rheumatic immune-related adverse events due to cancer immunotherapy with checkpoint inhibitors.
Ann Rheum Dis 2020;80:36—-48.

Nadorova imunoterapie ICls — mechanismus efektu

Inhibitory kontrolnich bodd imunitnich reakci (immune checkpoit inhibitors — ICIs) maji dnes své pevné misto v
|é¢bé nadorovych onemocnéni

anti-PD-1 antigen prezentujici buiika

anti-PD-L1
= inovativni modalita \ Inhibitory kontrolniho bodu
imunoterapie ) P .
B

mechanismy
Gcinku odligné
od chemoterapie
acilené lécby

MHC TCR

Tlymfocyt

T-lymfocyt

odlisny profil
nezadoucich G&inkd

odligny
management
nezédoucich ucinkd

Lymfocyt

anti-CTLA-4

praliferace T lymFocyttl

173 Mechanismus pisobeni inhibitor( kontrolnich bodd imunitni reakce; podle [1] - Petruzelka, 2009.

B7 — membrénowy protein; CD28 — antigen na povrchu bufiky; CTLA-4 — cytotoxicky T lymfocytarni antigen 4, cytotoxic T-lymphaocyte antigen 4;
HLA - lidsky leukocytarnf antigen, human leukocyte antigen; PD-1/PD-L1 - receptor programované bun&éné smrti 1/ligand receptoru programované
bunéZné smrtl 1, programmed cell death protein 1/programmed cell death protein ligand 1; TCR - T bunéZny receptor, T-cell receptor

Petruzelka L. Precizni imunoterapie solidnich nadord — soucasny stav a pohled do budoucnosti. Remedia 2020; 30: 396-401.
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Nadorova imunoterapie ICls — mechanismus efektu

Imunoterapie anti-CTLA-4 a anti-PD1/anti-PD-L1 cili na odlisné kontrolni body
= moznost kombinace
| “Effector phase”

“Priming phase” .
Lyrmph node Tumor microenvironment
RECOGNIZE @

i /ﬁso = S0 = /cp

T-cell activation
Antigen (cytokines, lysis,
pmliferatinn,{migmﬁon to
tumior)

APC = antigen-
presenting cell;

CD = cluster of
differentiation;
CTLA-4 = cytotoxic T-
lymphocyte antigen-4;
MHC = major
histocompatibility
complex;

PD1 = programmed
death receptor- 1;
PD-L1 = programmed
death ligand 1;

TCR = T-cell receptor.

PD-1 pathway blockade
(nivolumab)

CTLA-4 pathway blockade
{ipilimumab)

Wolchok JD, et al. Poster presentation at the American Society of Clinical Oncology Annual Meeting; May31-June 4, 2013; Chicago, IL, USA. Abstract 9012 -

Nadorova imunoterapie ICls — indikace

TaB.2 Imunoterapie checkpoint inhibitory
v klinické praxi

aB.1  Klinické spektrum inhibitor( kontrolnich bodil imunitni odpovédi (anti-PD-1/PD-L1/ CTLA-4)

maligni melanom
rendlni karcinom
nemalobunéény karcinom plic (adenckarcinom a skvamézni karcinom)
karcinom hlavya krlku

minimdln( G&innost

= karcinom prostaty

= kolorektdlni karcinom MMR+
= myelom

dostupna lééba s thradou
= maligni melanomy
= rendInfkarcinomy

urotelidlnf karcinom

karcinom Zaludku a gastroezofagedini junkce

kolorektalni karcinom s vysokou mikrosatelitovou nestabilitou
Lriple negativni karcinom prsu

ovaridlni karcinom

glioblastormy

hepatoceluldrni karcinom

thymomy
mezateliomy

Pozn.: (¢innost uvedend v tabulce nekopiruje soucasny stav dhrady,
ktery se dynamicky méni

= karcinom pankreatu

nejvyznamnéjé{antagonisté
PD-1/PD-L1

= pembrolizumab (anti-PD-1)
= nivolumab (anti-PD-1)

= atezolizumab (anti-PD-L1)
» durvalumab (anti-PD-L1)
= avelumab (anti-PD-L1)
CTLA-4

= ipilimumab

= tremelimumab

= nemalobunétné plicni karcinomy
v prvni linii v monoterapii (PD-L1 > 50 %) a v kombinaci
s chemoterapii (PD-L1 2 1% < 50 %) - bez prikazu fidici
mutace!
poselhani chematerapie prvnilinie
ocekdvand lécba s Ghradou
5 malobunééné plieni karcinamy
= urotelidlni karcinomy
u hepataceluldrni karcinomy

u karcinomy hlavy a krku
triple negativni karcinamy prsu

pravdépodobna |é¢ba s thradou
u karcinomy trévictho traktu s vysokou mikrosatelijovou nestabilitou

CTLA-4 - cytatoxicky T lymfocytdrni antigen 4, eytotoric T-lymphocyte antigen 4; MMR#+ - pazitivita chybného parovani bazi v DNA, mismatch re-  pp-L1- ligand receptoru programované bunétné Smlli 1, programmeg

pair; PD-1/PD-L1 - receptor programované bunétné smrti 1/ligand receptoru programované bunéZné smrti 1, programmed cell death protein 1/

programmed cell death protein ligand 1

Pneumoonkologie praxe 2024:

A/NSCLC - pembrolizumab, atezolizumab, durvalumab, nivolumab, ipilimumab
B/SCLC— durvalumab, C/mezoteliom - nivolumab/ipilimumab

cell death protein ligand 1

PetruZelka L. Precizni imunoterapie solidnich nador( — sou¢asny stav a pohled do budoucnosti. Remedia 2020; 30: 396—401.
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ICls podminéna toxicita (irAEs) — uvod

* K aktivaciimunitnich bunék potlacenim inhibi¢nich regulacnich systémU dochazi ve
vSech Castech téla nezavisle na postiZzeni malignitou.

v/ V.

* ZvySeni aktivity imunitniho systému zvysuje riziko vzniku zanétlivych vedlejsi ucinka,
které odpovidaji autoimunitnimu postiZzeni. _irAEs = immune-related adverse events

Protinadorova
odpovéd + rozvoj
nezadoucich acinka

Nespecificka aktivace

& Zanétliva odpoved ve
i burikami T lymfocytd

tkanich

aT lymfocyty

* Zvyseni aktivity imunitniho systému se mlzZe klinicky projevit na vice organech soucasné.

vevs

* Nejcastéjsi irAEa pfi imunoterapii ICls jsou koZni irAE (33-50% pfipad, ale v pouze asi 2%
pripadl se jedna o limitujici grade > 3)

Hassel JC, Heinzerling L, Aberle J, et al. Combined immune checkpoint blockade (anti-PD-1/anti-CTLA-4): evaluation and management of adverse drug reactions. Cancer Treat Rev
2017;57:36-49., Haanen JBAG, Carbonnel F, Robert C, et al. Management of toxicities from immunotherapy: ESMO clinical practice guidelines for diagnosis, treatment and follow-up.
Ann Oncol 2017;28:iv119-142.
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ICls podminéna toxicita (irAEs) — uvod

U vice neZ 60 % pacientt se pfi imunoterapii ICls (anti-CTLA-4/anti-PD-1)
* IrAEs Castéjsi u anti-CTLA4 75 % a kombinacéni |écby anti-CTLA4 + antiPD/PD-L1 95 %
X irAEs méné ¢asté u anti-PD/PD-L1 — 30 % .. ,maximdini ¢isla”

* Rizikovymi faktory pro vznik irAEs jsou pre-existujici autoimunitni a chronicka zanétliva
onemocnéni (a predchozi vyskyt irAEs).

* Nekriti¢téjsi je obdobi prvnich 3-4 mésict od zahdjeni imunoterapie ICls.
x mohou se rozvinout i mésice/roky po ukonceni [écby ICls.

IrAEs vy$siho stupné (grade 3 + 4) mohou vést / vedou k trvalému ukonéeni ICls terapie.

x nékteré kozni a endokrinni irAEs se jevi byt pozitivnim prediktivnim markerem pro
ucinnost ICls a jsou spojeny s delsim prezitim.

Puzanov | et al. Managing toxicities associated with immune checkpoint inhibitors: consensus recommendations from the Society for Immunotherapy of Cancer (SITC) Toxicity
Management Working Group. J Immunother Cancer 2017;5:95., Haanen JBAG, Carbonnel F, Robert C, et al. Management of toxicities from immunotherapy: ESMO clinical practice
guidelines for diagnosis, treatment and follow-up. Ann Oncol 2017;28:iv119-142.

ICls podminéna toxicita (irAEs) —rozsah
Any Organ System Can Be Affected by Inflammationi—

SQ'I;:?WSV:I'I'&T;‘H;:::EHGS Neur°|°g|c o] Dcular Signs and symptoms such as:
- Headache Neuropathy = Fatigue, headache, mental
Conts > Myelopath EL IR status changes, abdominal
: mudeﬂ?.\?eaknm - Glﬁlal:fﬂarre ndrome ‘ * Uveitis, retinitis, iritis + Hypo or hyperthyroidism = Tz ol
e e Sy = . = Scleritis, episcleritis = Hypophysitis, hypopituitarism thyn:ud function tests andjor
i ::‘\f:;h::?liasgmﬂs-l B synerome “~._ =« Blepharitis - adrenal insufficiency mr:t'emlﬁna
- T . 3 dehydration, hyponatremia
= Meningitis - ype 1 diabetes
Signs and symptoms such as:
° i Ll Signs and symptoms such as:
fatigue, muscle painj- - Myocarditis, Pulmonary w‘:adlags;:hlcd\alw
pericarditis, vasculitis - - Pneumonitis = Shoriness of breath
f@'lpir:?iiﬁsmpmsm a5 Skin " FIE”’@’_ X ﬁ'ﬁﬁ;‘h
. = Interstitial lung disease
- Rash = Dermatitic = Fever
= Bumning = Psoriasis — !
- Tightness - vitiligo 1 \ 5 Signs and has:
. . A gns & oms such as:
- Generalied edoliative dermatitis - Towic epidermal necrolysis ¥ \ H’{ M uscu_loskn_a_letal = loint pwmllinyemhuna
- Fu_ll—thu:h\e_ssdermal ulceration - Stevens-lohnson syndrome - Arthralgia, arthritis = Muscle discomfort
» Skin necrosis = Myalgia, myositis = Muscle weaknass

- oral candidiasis

ST ssuchas: = Maculopapular rash

= Chills or shaking . 5 Slgns and symptoms such as:
= Itching or rash Infusion reactions - colitis Diarrhea, bowe! perforstion
- Difficulty bresthing > «  bdominal pain
y e - - Blood or mucus in stool

Signs and symptoms such as: . = Pancreatitis = Peritoneal signs
= Abnorral liver function tests feg, He patic = Gastritis = lleus

AST, ALT] or total bilirubin - Hepatiti = Gastrointestinal perforation - Fever
e S IMARSs can be severe or  [EG_—_—_—_——G
- Gradually rising creatinine Renal @ life-threatening if not
= Hematuria it

= Mephritis " s p i .

- ankle edema - Lupus-fiks glomerulonephritis identified early

1. Naidoo J, et al. J Clin Oncol 2016;35:709-717. 2. Naidoo J, et al. Ann Oncol 2015;26:2375-2391. 3. Villadolid J, et al. Transl Lung Cancer Res 2015;4:560-575. 4. Weber JS, et al.
Oncologist. 2016;21:1230-1240; 5. Champiat S, et al. Ann Oncol 2016;27:559-574.
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ICls podminéna toxicita (irAEs) —rozsah

REVIEW Open Access

Incidence rates of immune-related adverse @
events and their correlation with response N
in advanced solid tumours treated with

NIVO or NIVO+IPI: a systematic review and
meta-analysis

[ All grades ] Grade 3 or higher

NIVO NIVO:IPI OR NIVO NIVO+IFI OR P

(95% C1) (05% C1) (05% C1) (05% C1) (05% C) (05% C)
ki 248 2084:2852) 5056(4152-58?7)\ 04030049 <0001 7090618 85N B0\
Gstoitestial 1073 (885:1207) 3355 7.184058) | 032028036 <0001 10081176 9%3(683142) 01300017 | <omol
Endocine 1009859-1181) 27552703300 | 033026038 <0001 041019088 40730543 013(008023) | <00l
Hepeti AT0566)  2010(14302735) | 028(024033) <00l 126(084189)  1006(11-1403) 01200906 | <001
Pulnonary B0 TTES02) | 0s0406) <00l 091054159 166(L11246) 061036104 | 007
\Reul 198 (1342.9) 5.14(3.51.7.4y 04603408 <0001 \QZOI0%) 16508279 040003/ O

ICls podminéna toxicita (irAEs) — vznik
Median doby vzniku irAEs

pri lé€bé ipilimumabem (anti-CTLA-4) pfi léébé nivolumabem (anti-PD-1)

Dose 1 Dose 2 Dose 3 Dosa 4 Dose 3 Dose 4 Dose 5 Doss 8 Dose 7
aRE ﬂﬂ ﬂﬂ 0 ﬂﬂﬂﬂﬂ — 7]s o
Hash Diarhea Hyuarmyrold | I [coms] [ Hepaus |
pruritus colitis Hyper‘thwmd

Villadolid J, Amin A. Immune checkpoint inhibitors in clinical practice: update on

management of immune-related toxicities. Transl Lung Cancer Res 2015;4:560-575.
*Median time of onset for hepatitis is not available

Pneumonitis

@

W Endocrine
W Hepatic
M Renal

@

=

™

s

Patients on Treatment With First
Treatment-related Select AE? (%)

.
s (studii CheckMate 017 a 057)
6
. Borghaei H, et al. ) Clin Oncol 2021;39:723-7335; JC02001605. doi: 10.1200/JCO.20.
: I
/] T T T
<1 1-2 2-3 34 =4
Ye_ars
Mo. of patients on study 418 205 113 70 55
No. of patients on treatment 418 a0 49 n 23
P o patirtn vt s et 241 p . 2 »

Renal dysfunction

Vyskyt irAEs v dlouhodobém sledovani

01605.




30.10.2024

Toxicity Grade

7 A4 7 . [l . ]
ICls podminéna toxicita (irAEs) — vznik vs. grade
Rash, pruritus ~,
Liver toxicity A
—— Diarrhea, colitis \'-.
—— Hypophysitis /;
VA e - Martins F, Sofiya L, Sykiotis GP, et al. Adverse effects of immune-checkpoint inhibitors:
epidemiology, management and surveillance. Nat Rev Clin Oncol 2019;16:563-580.
Q
©
&
&
ey
‘S
®
0 2 18 14 i
Weber. JCO. 2012;30:2691. ; 2 YL
m 12 14 ' >30
[ Duranon of treatment (weeks) ]
= .
|_LI’,I' EUNI | ELEKTRONICKA UNIVERZITA Colitis = Endocrinopathy Nephritis

. e Skin, rash g
=== Liver toxicity — orlp:]rur:ius = Pneumonitis q

ICls podminéna toxicita (irAEs) —reseni

111l EUNI | ELEKTRONICKA UNIVERZITA

Doporuceni pro reseni IMAESs se vyvijeji v zavislosti na rostoucich
klinickych zkusenostech s |écbou zaloZzenou na imunoterapii

IPI developed
Trial protocols included initial
IMAR management guidelines:
NIVO clinical trials began
Trial protocols included guidelines
based on IF’I experience?
Pl first approval supported by
detailed IMAR management strategy®-2 IMAR management

algorithms will continue
to evolve

@ 2013 ) 2015 | 2 ) 2 ) 2018 | 2019

BMS harmonized guidelines
developed for |-O therapies*

tol-Mpers Squitt; ESMO, Esropean Society of Madical Onealogy; -0,
e 4. Walchsl I, o1 al. Ans MY Assd Sef Pi3:1291:1-23; 2 US
Sepuibih Com

ASCO, American
Mistweek: SITE,

ciety ol Chnical Oncology; BMS,
aciuty far immunatbarapy of Ca

e v bt 1. uibh Company. K
cann . E. Chasgiat 5, ot al. Ana O T 1BAG, ot al- Ase Dine al 2017;
L wt al ) Clis Onenl 2018;36:1714=1768; 10. Nation
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ICls podminéna toxicita (irAEs) — reseni

Multidisciplinarni tym
pro feseni irAEs
FN Brno
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Stupen PR .
Pe .. . Puziti dalsich Imunaterapie
toxicity dle | Typ pece Steroidy imunosupresiv a dalsi pfistu
CTCAE . S
1 ambulantn Mejsou doporudovany | Nejsou doporucovany
2 ambulantn Topické nebo Nejsou doporucovany Docasné
systemove steroidy preruseni
p.0.0,5-1 mg/kg/d
3 hospitalizace Systémava aplikace Zviiit pfi pled Ferudeni l&chy,
steroidd p.o. nebo symptomni pfi lé¢hé steraidd | z zahdjeni
ix. 1-2mg/kgdd na po 5-7 dnech, spoluprace po zvaZen
3-5 dnl s naslednou 5 pstatnimi obory dle izika/benefitu .
redukcina 1mg/kg/d | postizeného eurologcks
i hospitalizac/JIP | | Systémova aplikace Zyait pfi pfetravani Trvalé ukonceni | fuw
. ) wa ) = . , |gastroenterologicks
metylprednisonu symptomil pfi lécbé steroidd | lecby i
iv. 1-2mg/kg/d na pa 5-7 drech, spoluprace [reckineosd
3-5 dnil s naslednou 5 ostatnimi cbory dle

N ),

redukcina 1 mg/kald

postizeného org

CTCA - common terminoloav kriteria for averse events

Kopecky J., Kubecek O. Jak zvladnout nezadouci Ucinky imunoterapie. Onkologie 2020; 14(Suppl. C): 6-12

ICls podminéna toxicita (irAEs) —reseni

Obecné pokyny pro reseniirAEs (2)

Ambulatory Hospitalized

~ <

A

~

. -

Consider
oral steroids

irAE
Management
Principles

Start |V steroids

.

A : -
Consider organ specialist referal
& other immunosuppressive therapy

-——>

- IEEE e

mungress

irAE CTCAE grade
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ICIs podminéna toxicita (irAEs) - prakticky vyznam?

Asociace mezi nékterymi imunitné mediovanymi NU (IrAEs) a lepsi
progndzou pacientl pfi terapii ICls (publikace - vybér)

Journal of Cancer Research and Clinical Oncology (2019) 145:479-485 'I)(m»;x\hr\ ‘ ’ . L. i :
hetps:/dolorg/10.1007/s00432-018-2505-3 een immune-related adverse events and prognosis

tastatic renal cell carcinoma treated with nivolumab

i Jecology: Seminars znd Original Investigations 000 (X)19) 1-9

Impact of immune-related adverse eve
with advanced non-small cell lung can

| t t f Ithinsti * Toshio Takagi, M.D... Ph.D.%, Tsuncnori Kondo, M.D.. Ph.D,
ong-term outcomes from a muiti-insti ¢ : borr

MD.,

W | MD. D2

be.M.D.. Ph.D."

Biagio Ricciuti"* - Carlo Genova? - Andrea De Giglio' - Mi
Giliortoml i s 1 e Yo

ORIGINAL ARTICLE

irrelate with improved survival
nmunotherapy for metastatic

Discontinuation due to immune-rel,
possible predictive factor for immu
in patients with non-small cell lung

Kazutoshi Komiya , Tomomi Nakamura, Tomonori Abe, Sh
Koichiro Takahashi, Shinya Kimura & Naoko Sueoka-Aragan

Sl 1iniello’ - Michele Prisciandaro’ - Giovanni Randon' -

Nith Tumor Response in Patients
oma Treated With Pembrolizumab

Drvsion of Hematology. Respratory Medicne and Oncology. Facuty of Medcre. Saga

]

ORIGINAL ARTICLE .
Correlation between vitiligo occurrence 4 (S dmositphotos
advanced melanoma patients treated with nivolumab: A
multi-institutional retrospective study

D; Christine Mateus, MD: Emilie Routier, MD; Céline Boutros, MD;
larina Thomas, MD: Séverine Roy, CRA; Maima Benannoune, CRA;
Gorana Tomasic, MD; Jean-Charles Soria, MD, PhD; Stéphane Champiat, MD; Matthieu Texier, MSc; q

Emilie Lanoy, PhD; Caroline Robert, MD, PhD
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ICIs podminéna toxicita (irAEs) - prakticky vyznam?

Asociace mezi nékterymi imunitné mediovanymi NU (IrAEs) a lep&i
progndzou pacientl pfi terapii ICls (anti-PD1 nivolumab: JPN vs. CZ)

o
-]

601

40

204

Prog ression -Free Survival,

E Progression-free survival

With irAE (n=44)
Median: 9.2 months

Without irAE (n=61)
Median: 4.8 months

Log-rank test: P=.04

Haratani

T T T T T T 1

2 4 6 8 10 12 i
Time, mo

et al. JAMA 2017: PFS data podle irAEs

100

NO ADR's
— YES ADR's (any) 64 (0,7-12,2)

log-rank test p<0,001

Median (95% Cl)
27(26-29)

PFS survival (%)

T T T T
0 3 6 9

T T T 1
1 18 21 24

Time (months)
VILP registr CR: PFS data podle NU

ICIs podminéna toxicita (irAEs) - prakticky vyznam |

Stupen toxicity

dle NCI-CTCAE v4.0

stuper 1

stupen 2

Vstupni vysetieni a lééba

« pokrafovani v léébé s imunoterapii

- wylouceni jiné pficiny (infekce, polékové, —
progrese onemocnéni)

* symptomaticka lécha

- pferugeni lé¢by simunoterapii
- wylouceni jiné pficiny (infekce, polékove,
progrese onemocnéni)
» symptomaticka lé¢ba —
- pokud neni do tydne zlepseni, tak zvazit
p.o. kortikoidy (prednison
0,5-1 ma/kg/den)

stupefi3ad

« vétiinou trvalé ukonéeni lécby
s imunoterapii*
- zvazit hospitalizaci
» wylouceni jiné pficiny (infekce, polékove,
== DrOgQrese onemocnéni) o
- symptomatickd a podplrna lééha
» kortikoidy i.v. (metylprednisolon
1-2 mg/kg 1-2x denné) nebo
p.o. (prednison 1-2 mg/kg/den)**

Dalii postup a follow-up

« castéjii monitorace
- pii zhorieni: viz stupen 2-4

pfi zlepieni do stupné 1 nebo baseline

- v piipadé nasazeni kortikoidd jejich pomalé
vysazovani (po dobu 1 mésice)

« pokracovani v lécbé s imunoterapii
[moZné pfi davece prednisonu
10mg/den a méné)

- zvazit kontroly u specialisty dle povahy
ir-AE

pti zlepieni do stupné 1 nebo baseline,
kontrola symptomii
- pomalé vysazovani kortikoidd,
min. po dobu 1 mésice
« pokracovani v léché s imunoterapii je
moZné zvazit jen u vybranych toxicit
stupné 3* (napf. koZni exantém)
- kontroly u specialisty dle povahy ir-AE
pfi nezlepseni - pfidani daliiho imuno-
supresiva (infliximab, mykofenolat mofetil)

ICIs podminénd
toxicita (irAEs) -
prakticky vyznam |

> poskozeni- NU
(vratné x nevratné)

» poskozeni nutnou
terapii (KS)

» stop lécby ICls

11
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ICIs podminéna toxicita (irAEs) - prakticky vyznam |

Nezadouci Ucinky kortikosteroidl

vliv na psychiku
atrofie kiize
katarakia

akné
nirsutismus

proximalni myopatie

hypertenze

Zaludedni viedy

aseptickd nekrdza zhors

osteopordza

horsi hojeni ran

Kortikosteroidy vs. efekt ICls

* mozné snizeni efektu ICls
.. podavani vysokych davek p.o. KS &i pulz KS
kromé Zivot ohroZujicich stavll a myozitidy
neni EULAR doporucovano
.. Napf. pacienti s nemalobunécénym Ca plic
uzivajici KS = 10 mg/den* v dobé zahajeni lécby
anti-PD-L1 méli horsi celkovou dobu preziti i dobu
preziti bez progrese nadoru.

* snaha o redukci KS < 10 mg/den*

1. Kostine M, et al. EULAR points to consider for the diagnosis and management of
rheumatic immune-related adverse events due to cancer immunotherapy with
checkpoint inhibitors. Ann Rheum Dis 2020;80:36—48.

2. Arbour KC, et al. Impact of Baseline Steroids on Efficacy of Programmed Cell
Death-1 and Programmed Death-Ligand 1 Blockade in Patients With Non-Small-Cell
Lung Cancer. J Clin Oncol 2018;36:2872-2878

*plati pro KS prednisolon — jinak ekvivalentni davky I

ICIs podminéna toxicita (irAEs) - prakticky vyznam |

Trvalé ukonceni imunoterapie ICls

v/Jakykoliv grade: encefalitida, Steven-Jonsen(v syndrom, trombembolie

v'IrAEs grade 4

v'IrAEs grade 3: kolitis, pneumonitida, myokarditida, adrenalni insuficience
v'IrAEs grade 3, ktery se opakuje ¢i pretrvava

v'Neschopnost sniZit ddvku KS pod 10mg/den
v Elevace jaternich a rendlnich parametrd nad 1,5 ndsobek normy

v'Inftizni reakce

12
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ICIs podminéna toxicita (irAEs) - prakticky vyznam

Incidence rates of immune-related adverse ")
events and their correlation with response -
in advanced solid tumours treated with

NIVO or NIVO+IPI: a systematic review and
meta-analysis

Trvalé ukonceni imunoterapie ICls ?

All grades Grade 3 or higher
NIVO NIVO+PI OR b NIVO NIVO+IPI OR
(9% CT) (9% CT) (95%CT) (95%CT) (9% CT) (95% CT)
Skin U48(2084-2852) 5056 (4252:58.5T)  0.44(0.39:049) <0001 0.99(0.66-1.49) 347(2.23-5.36) 0.28(0.18-042) <0.001
Gastrointestinal 1073 (8.85-12.97)  33.55(27.18-40.58)  0.32(0.28:0.36) <0.001 L20(081.176)  9.93(6.83-14.22 0.13 (0.09:0.17) <0.001
Endocrine 10.09(8.59-11.81)  27.55(22.70:33.01)  0.33(0.26:0.38) <0.001 041(0.19:0.88) 407(3.03-543) 0.13(0.08:0.23) <0.001
Hepatie A87(353-669)  20.10(143027.35)  0.28(0.24-0.33) <0001 1.26(0.84-189)  10.06(7.12-14.03) 2(0.09-0.16) <001
Pulmonary AB(338528)  TTT(583-1029)  0.54(0.43-0.67) <0001 091(052-1.59) 166 (1.11-2:46) 0.61(0.36-1.04) 007
Renal 1.98(1.34-2.93) 5.14(351.747) 046 (0.34-0.64) <0.001 Qﬂ (0.10-0.48) 1.65 (0.99-2.75) 0.14/(0.06-0.33) <0.0y q
=
Osnova :

MODM KNIHn

- Nadorova imunoterapie ICls:
* Uvod

¢ mechanismus efektu

Jon B, Voera Baitos, vsna s,
Aled Rryika, Blanka fhova, Marek Stasiny,

¢ indikace

o Ul
Imunologie
a api

- ICIs podminéna toxicita (irAEs) - obecnd ¢ast:
+ Uvod
* Rozsah, vznik a fesSeni

* Prakticky vyznam

- ICIs podminéna toxicita (irAEs) — diagnostické (laboratorni) hledisko

* Pfinos laboratornich metod autoimunitni diagnostiky ?

* MozZnosti pouziti laboratornich metod autoimunitni diagnostiky

ke staZeni: www.upira.cz, slozka Pro Iékare q
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— Al lab.diagnostika
m—) 51 by se kazdy

pacient pred

| ano_| L NE | zahajenim lé¢by

Jsou pfitomny negativni » starsi pacienti » vazné komorbidity ICIS testovat na
ické . = kamorbidity = vaZna autoimunita na imunosupresivni
peognasticiel faktony: ambné vidné du[m:numl\v IéEbé, po transplantaci vitalné dilezitého pFI’tOm nost
= agresivni a pokrocilé onemocnéni i " organu - srdce, plice, jatra
w:‘h e Lthwmpro my, postizent = nejisté socialni zazemi a spoluprace ol 2 ?
il o autoprotilatek
zasaZeni vice organ{/mist,
metastazy mozku, jater)
« akralni a sliznitni melanom
N | Skupina EULAR
|l ! Ll v
nedoporucuje !

Kostine M, et al. EULAR points to consider
for the diagnosis and management of
rheumaticimmune-related adverse events
due to cancer immunotherapy with

checkpoint inhibitors. Ann Rheum
Dis 2020;80:36-48.

Cilena Kombi 5 Anti-PD-1 protilatka b -
i'::‘m:::':z?: crend teraple

ICls podminéna toxicita (irAEs) — Al lab.diagnostika

Mél by se kazdy
Je pro pacienta |é¢ba imunoterapii ICls bezpecna ? ﬁ paciZnt pfed U

Lze chrénit pacienta pfed dasledky pfipadné toxicity Mﬁahéjem’m lécby
ICIs testovat na

v'Diferencidlni diagnostika irAEs PR pritomnost
$» 1L
_ o <y autoprotilatek ?
v'Predikce vzniku irAEs A
‘ ’ . . , . . 4 S O -
* Fdze vnimavosti: genetickd predispozice %50“‘0,;)’4,0_@5;’?@}
72 =
L oG LK, QY
® FCZZE Iniclace (jedinec jesté nejevi klinické symptomy) eo'%o“’e?%%);%é Skupina EULAR
* Fdze propagace+regulace (poskozenim cilovych bunék, /)C‘& '7%.*,) % 17 Suie |
G i e o AR nedoporucuje !
tkani a orgdna s klinickymi projevy, ale zdroveri jsou aktivovdny {%‘Kf&‘ o S/
regulacni mechanizmy, které mohou spontdnné i s pomoci lécby 6/7/ "69 ' _ _ _
rozvoj onemocnén zastavit) % o the diagnoss snd managemento!.

rheumaticimmune-related adverse events
due to cancer immunotherapy with

* fdze progrese az ireverzibilniho poskozeni. i e b q

Dis 2020;80:36-48.
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Osnova

- Nadorova imunoterapie ICls:
* Uvod
* mechanismus efektu

Jsai
ek Fyéka, Btars
Jon U

¢ indikace

Imunologie = =
a imunoterapie nadorii
s e

- ICIs podminéna toxicita (irAEs) - obecnd ¢ast:
+ Uvod
* Rozsah, vznik a feSeni

* Prakticky vyznam

- ICIs podminéna toxicita (irAEs) — diagnostické (laboratorni) hledisko
* Pfinos laboratornich metod autoimunitni diagnostiky ?

* Moznosti pouziti laboratornich metod autoimunitni diagnostiky

ke staZeni: www.upira.cz, slozka Pro Iékare q

Nadorova imunoterapie ICls a irAEs - zavér

dfive nyni

f— f—
l chirurgie

radio- radio-
terapie terapie
chemo-
terapie

* Se stale Castéjsi indikaci imunoterapie check
point inhibitory (ICls) v onkologii musime znat
a byt pfipraveni na vyskyt jejich typickych
nezadoucich ucink{ (irAEs)

l chirurgie

chemo-
terapie

teréovd teréovéa

lé¢ba
* Management irAEs ma sva jasna pravidla -

odviji se od typu organového postiZeni a
celkovs doba predit . stupné neZadouci pfihody

i

radioterapie chemoterapie cilena (teréov:
létba

ETREL ¥

T s

I precizni onkologie

* V differencialni diagnostice irAEs mohou (jen)
\\\\\ —1 v nékterych pripadech pomoci i specialni
Khapant | S laboratorni metody (vysetreni autoprotilatek)

al

ersona-

» Je otazkou, zda v nékterych ptipadech by

- v v I3 2 .
— = vysetieni autoprotilatek nemohlo pomoci v
#k.1 Vyvoj onkologie za poslednich dvacet let — kontinualni inovace onko- predIkCI WSkth a tllie nékterleh typfj IFAES.
logického armamentaria.
Petruzelka L. Precizni imunoterapie solidnich nddorl — soucasny stav a pohled
do budoucnosti. Remedia 2020; 30: 396-401. q
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Nadorova imunoterapie ICls a irAEs — otazka 1

* VUci jakym cilovym receptorim je namifena aktudlné aplikovana nadorova imunoterapie

ICls (check point inhibitory) ?
» kontrolni body CTLA-4 (systém CD28/CTLA-4) a PD-1, resp. PD-L1 (systém PD-1)
» Kontrolni body LAG-3, TIM-3 a CD134/0X40

» Kontrolni body CD-137 a CD278/ICOS

Nadorova imunoterapie ICls a irAEs — otazka 2
* V jaké rozsahu se vyskytuji irAEs (imunitné podminéné nezadouci ucinky) pri lécbé
nadorovou imunoterapii ICls (check point inhibitory) ?

» v podstaté vzdy, protoze vyplivaji z mechanismu Ucinku této terapie. Ostatné jsou znamkou
jejiho dobrého efektu na samotny nador.

» AZ u vice nez 20 % pacientU se pfi imunoterapii ICls (cca anti-PD/PD-L1 10 % .. anti-CTLA-4
45 % a kombinacni l1éCba anti-CTLA4 + antiPD/PD-L1 aZ 70 %)

» A7 u vice nez 60 % pacientl se pfi imunoterapii ICls (cca anti-PD/PD-L1 30 % .. anti-CTLA-4
75 % a kombinacni lé¢ba anti-CTLA4 + antiPD/PD-L1 az 95 %)

16
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Nadorova imunoterapie ICls a irAEs — otazka 3

* Mohou byt irAEs (imunitné podminéné nezadouci ucinky) pfi Ié¢bé nddorovou imunoterapii
ICls (check point inhibitory) néjak limitujici ?

» v podstaté nikoli, naopak jsou znamkou jejiho dobrého kurativniho efektu na nador.

v vV

» ano, v pripadeé rizikovych typd a tézsiho prabéhu je nutno ICls prerusit / ukoncit, ale to
nezadouci pfihodu samo osobé vyresi

» ano, v pripadé rizikovych typl a tézsiho pribéhu je nutno ICls prerusit / ukoncit, rozhodné
lé¢ebné zakrocit (obvykle kortikosteroidy bez ohledu na jejich NU), ale i tak méze nékdy
dojit k posSkozeni zdravi pacienta aZ vyjimecné smrti. Vzhledem k zavaznosti onkologické
diagndzy, ovérenému prinosu ICls a limitovanému vyskytu téchto prihod je vSak vyhodné
toto riziko podstoupit.

Nadorova imunoterapie ICls a irAEs — otazka 4

* Kdy obvykle (vzhledem k irAEs) provadime specialni laboratorni diagnostiku — stanoveni
specifickych autoprotilatek ?

» vysetrujeme pausalné (screeningove) dostupné typy autoAb pred zavedenim |écby a
posléze kazdé 3 mésice

» u nékterych zvlasté rizikovych irAEs jako bulozni pemfigoid, autoimunitni hepatitida,
myasthenia gravis, neuropatie a myopatie - myositidy, encefalitidy a artritidy.

» vysetrujeme je u vSech tézsich irAEs (stupné 3 a 4), typ zvolime podle cilového organu.

17



30.10.2024

Nadorova imunoterapie ICls a irAEs — otazka 5

U kterych zavaZznych irAEs postradame moznost vySetreni specifickych autoprotilatek (pozn.
uvedeny prikladné, nikoli kompletn{ vyéty)?

» irAEs plicni, stfevni, renalni
> irAEs kozni a endokrinni

» IrAEs neurologické a revmatologické

ICls podminéna toxicita (irAEs) — projekt CPIAM
CPIAM = Check Point Inhibitors and Autoimmunity Markers

NU e Klinicka diagndza Al lab. diagnostika |
nelimitujici |e Jsou rutinni Al
nebo raritni | hum.markery Al lab. diagnostika ?

\_

* Nejsou rutinni Al Al lab. diagnostika |
hum.markery

e Jsou rutinni Al

hum.markery Al lab. diagnostika 1
projekt CPIAM q
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ICls podminéna toxicita (irAEs) — projekt CPIAM
CPIAM = Check Point Inhibitors and Autoimmunity Markers

- AlHepatitida: anti-LKM (NIF), ASMA (NIF)
- Vaskulitidy: ANCA (NIF — verifikace)

Al lab. diagnOStika ? - SLE a pojivové postizeni: ANA (NIF), ENA screen (CLIA — roztest.)
- Celiakie: anti-tTG IgA/IgG (CLIA)

—— Rash, pruritus S,
Liver toxicity :
Diarrhea, colitis

~— Hypophysitis 7™

CPIAM - kievm' odbéry

Toxicity Grade
—

Weber. JCO. 2012;30:2601.

o 2 4 6 8 10 18 14
L= - Myasthenia gravis: anti-ACHr (ELISA) — anti-MUSK (NIF)
: : - AlEncefalitida: anti-NMDAR (NIF), anti-AQP-4 (NIF),
Al lab. dlagnOStlka T paraneoAutoAb (NIF — roztestovani blott)
- Buldézni pemfigoid: anti-ICS/BM (SSS NIF — verifikace)
- Myositidy, gy i o AnA e 2 P q

PEM ’ \"4 7 L[] [ ] )

ICls podminéna toxicita (irAEs)
NIV+IPI

— prOJEkt CPIAM

Ej:‘,. f— - Na vstupu (41) zaznamenano: 12 zachytl pozitivnich Al
RIVHEINRMENE markerd — 1x progrese (ENA/SS-A)

TR - Zachyt de novo pozitivity Al markeru v pribéhu lécby:
s 3x anti-ACHr, 1x anti-ASMA, 1x anti-ICS — vSe ¢asné

= (odbér v pulsu 2 nebo 3)

DUR

oo [ - Lé&ba pozastavena:

I * 9X (z toho ve 3 pfipadech varovné AlMarkery)

w * nikoli na zakladé AIM lab.ndlezu, ale na zakladé Kliniky
el e (+ béZnych lab.) — dlvody nutno peclivé posoudit

::“: —_— nesignifikantni (hrani¢ni)

DUR - signifikantni (varujici) ] N 5
NIV+ATE studie ukoncena (NU, ..) CP IAM — nte rrm VyS|ed ky

::,, studie pokracuje Q , . 2.

u studie ukonéena (Umrti) (poplsna StatIStIka)

pev | plan post-odbéra

typ ICI | pozit. Al |Base (P1)] P2-3 P4-5 i P6-7 i ? post i
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PEM V4 \"4 7 ] . .

ICls podminéna toxicita (irAEs)
ﬁF=E — projekt CPIAM

i —— Na vstupu (41) zaznamenadno: 5 zachyt{ pozitivnich
"E”:E” G0} anti-ACHr — (zatim) bez progrese

e - Zachyt de novo pozitivity anti-ACHr v prubéhu lécby:
| 3x anti-ACHr (2x signifikantné + 1x nesignif.) - vse

- ¢asné (odbér v pulsu 2 nebo 3)

oo | - Lé&ba pozastavena:

o * 3x u pacientl s nadlezem pozitivnich anti-ACHr

EE{ AC:C"E'NA * nikoli na zakladé AIM lab.ndlezu, ale na zakladé Kliniky
BTV - (+ b&2nych lab.) = ddvody nutno peélivé posoudit

DUR nesignifikantni (hraniéni)

o — signiantn varujc) CPIAM — interim vysledky
NIV+ATE studie ukoncena (NU, ..) . , ..

PAEThEll studie pokracuje (pOplsna Statlstl ka

T - studie ukonéena (Umrti) marker anti-ACH r)

) ! pldn post-odbéri

: T
typ ICI | pozit. Al [Base (P1)] P2-3 | Pa5 | P6-7 | ?post |
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