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Imunoterapija -
pregled podrocja

Doc. dr. Cvetka Grasic Kuhar, dr. med.
Sektor internisticne onkologije

Onkoloski institut Ljybligna .

Zasnova predavanja

* Temeljne znacilnosti raka — ena od teh je tudi
izogibanje imunskemu sistemu

» Zgodovina imunoterapije
* Imunski cikel pri raku
* Vloga koinhibitornih in kostimulativnih dejavnikov

* Implementacija imunoterapije pri nekaterih
solidnih rakih in limfomih

* Prva odobritevimunoterapije ne glede na tip raka

* NezZeleni ucinki imunoterapije in obvladovanje le-
teh

Simpozij imunologija, OIL, 28. 9. 2017 2
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6 temeljnih znacilnosti raka

Celica se upira
celiéni smrti

lzogibanje rastnim
zaviralcem
Aktivacija invazije in
metastaziranja

w

Hanahan D, Weinberg RA. The hallfiarks of cancer, 'C&ll°2000

4 nove karakteristike raka
Inhibitorji aerobne
glikolize

Deregulacija
celi¢ne energije

Genomska
nestabilnost in
mutacije

Selektivni
antiinflamatorni
agensi

Hanahan D, Weinberg RA. Hallmarks.of Gancer; The Next Generation. Cell 2011 4
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Mejniki v razvoju
imunoterapije

Cancer Immunotherapy, Part 1:

Current Strategies and Agents
C. Lee Ventola, MS

1893 Dr. William B. Coley izumi Coleyev toksin
1899 Parke-Davis & Company proizvaja Coleyev toksin
1915 Memorial Hospital (sedaj MSK) prepove Coleyev

toksin, preferira RADIOTERAPLIO

1943 Pricetek uporabe KEMOTERAPIJE pri zdravljenju raka

1953 Helen Coley Nauts (héi dr. Coleya) objavi oletove izsledke
in i Cancer i v New Yorku

1957

Dr. E. Donnall uspesno zdravi bolnika z levkemijo z
alogeno transplantacijo

1971 Predsednik Nixon objavi vojno proti raku

1986 FDA odobri iIFN-0;za | licno |

1988 Dr. poroéa o itvi mel. z
imunskimi celicami in citokini

1992 FDA odobri rekomb. humani IL-2 za rak ledvic

1996 FDA odobri prvo monoklon. protitelo za B-celiéne limfome

2010 FDA odobri vakcino za rak prostate (na bazi dendriti¢nih celic)

2011 FDA odobri prvo anti-CTLA-4 zdravilo (blokator imunskih stikal)
za metastaski maligni melanom

2014 FDA odobri prvo anti-PD-1 zdravilo (blokatorimunskih stikal) za
maligni melanom

2017 FDA odobri anti PD-1 zdravilo za Msi-high tumorje, ne glede na
lokacijo raka

Simpozij imunologija, O, 28. 9. 2017 5

Protitumorski imunski cikel

The Cancer-lmmunity Cycle

@

Cancer antigens taken
up by dendritic cells

Priming and
activation
of T calis in
Immune Profiles
Infiltration of Trafficking of
T cells into tumors, T cells 1o tumors (O immune Desert

O Immune Excluded

() ntlamed

http://ami.org/meetings/2017/wp-content/uploads/2017/07/K_3-1024x768.jpg

Simpozij imunologija, OIL, 28. 9. 2017 6
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ESMD)pen Cancer immune cycle: a video

Cancer Horizons

introduction to the interaction between
@C“’“Mafk cancer and the immune system

Matthias Preusser, Anna S Berghoff, Christiane Thallinger, Christoph C Zielinski

http://players.brightcove.net/2696240571001/default _default/index.html?videold=
4805669863001

This is an Open Access article distributed in accordance with the Creative Commons Attribution Non
Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this

work non-commercially, and license their derivative works on different terms, provided the original
work is properly cited and the use is non-commercial.

Anti CTLA-4
IL-2

Vrstaimunskega
odgovora je odlocena
na tej stopniji!

Prepoznavanje tumorskih & @ Aktivirane celice T po
antigenov in aktivacija i®3 krvi potujejo v tumor
@ celic T (CD8) o 1o (CD8)

(APC in celice T) A @ ’;\-1)‘ \
® s

Predstavitev antigenov f
Bezgavka

@Celice T prodrejo v tumor
(citotoksicni limfociti T
endotelijske celice)

>
—
e @ Celice T prepoznajo
tumorske celice

celicam T

Ujetje tumorskih
antigenov
(dendriticne celice/

(citotoksiénilimfocitiT,
tumorske celice)

@ Unicenje tumorskih celic

_Sproscanje tumorskih (imunske in tumorske celice)

~_neo-antigenov
(med apoptozo tumorskih celic)

Anti PD-1
anti PD-L1

APC-antigen predstavitvene celice sjmp Chen and Mellman, 2013
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APC or Target cell

B7-H4
PD-L1 - PD-L2
B7-1-B7-2

1% signal

]
=
=

i
T cell =

T -
Immunolegical co-signal U CEEE m

http://media.springernature.com/full/springer-static/image/art%3A10.1186%2Fs12929-017-0329-
9/MediaObjects/12929_2017_329_Figl_HTML.gif
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Terapije, ki lahko vplivajo na protitumorski imunski cikel

Potovanje aktiviranih
celic T v tumor

Aktivacija celic T I
Anti-CTLA4 ¥ »
Anti-CD137 o 0
Anti-0X40 *{q ,)‘
Anti-CD127 ¥

IL-2 O -

IL-12 QG

Celice T infiltrirajo tumor
Anti-VEGF

~a
0

Predstavitev tumorskih
antigenov
Vakcine
IFN-alfa
GM-CSF
Anti CD-40
TLR agonisti

iy Prepoznavanije rakavih
- celic s strani celic T
@ CAR
- “&f?

Ubijanje tumorskih celic
Anti-PD-L1
Anti-PD-1

Sproscanje tumorskih antigenov
IDO inhibitorji

Kemoterapija
Radioterapija

Taréna terapija Simpozij imunologija, OIL, 28. 9. 2017 12
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“Danget Intrinsic tumor suppression
Transformed  signals tumor NKR  (senescence, repalr, Normal
cells ., "ee anigens ligands  andior apoplosis) tissue
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Carcinogens
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Chronic inflammation
Inherited genetic mutations
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Simpozij imunologija, OIL, 28. 9. 2017 13

CILJ IMUNOTERAPIJE pri zdravljenju
raka

* Priceti ali ponovno vzpodbuditi samovzdrzevalni
imunski cikel pri raku

* Pospesiti ali ojaciti imunski cikel, vendar ne toliko, da bi
vzpodbudil avtoimunske odgovore

* Pospesitev celotnega cikla imunosti povzroca stranske
ucinke na normalna tkiva

* Najbolj ucinkovito bi bilo selektivno vplivati na
najSibkejsi ¢len pri dolo¢enem bolniku

* Najsibkejsi ¢len je trenutno imunosupresija v
tumorskem mikrookolju

Simpozij imunologija, OIL, 28. 9. 2017 14
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Dendriticne celice

* Zbolel je za rakom
prostate, Zivel je 4,5 let

* Prejel je vso
konvencionalno th. in 8-
9 odmerkov vakcin z
lastnimi dendriti¢nimi
celicami

e 2011: Nobelova
nagrada iz imunologije

Simpozij imunologija, OIL, 28 15
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Princip delovanja anti-CTLA-4
protiteles

v Activalior

TeR — )‘
R AN
e

Anb-CTLA4 antibodes.
phmumab

http://www.genengnews.com/media/c‘l‘rﬂn g%ék%Hféﬁl%WfPl\?&Z%%Bgs z;9g1p7m7357Fig1181:l471698.png 7

Ipililumab pri malignem melanomu

Figure 1. Overall survival

100 4 B |pilimumab + DTIC M Placebo + DTIC
90 +
80 + Ipilimumab + DTIC vs. placebo + DTIC
o 704 HR (95% ClI) 0.72 (0.59-0.87)
= 60 Median OS 11.2 vs. 9.1 months
G u
£ p-value 0.0009
-.g 50 4
g— 40 +
& 304
20
10
0 T T T T T T T T T T T T
0 1 2 3
Years
95% Cl = 95% col xitrinegs% ijnltn%r%lg‘ g&ﬂg:oﬂxc%bgyfﬁ,lyll = hazard ratio; OS = overall survival 1
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IMUNOTERAPIJA proti PD-1

Figure 1A. lymphaocytes recognize the cancer cell as something and other
that is not supposed fo be there.

,u,.
€,
-
AN .
c-o:
[]

Figure 1B. ...and become activated 1o help
destroy the cancer cell

-~
. .

http://www.freetobreathe.org/images/uploads/im
munotherapy-figurel.png
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https://nihdirectorsblog files.wordpress.com/2015/06/pd-1-pathway.jpg
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Princip delovanja anti-PD-, anti PD-L1
protiteles

AntiB.1 antibodies / }OH il

nivolumab, pemitsolizumat:
MPDUERE0A, MEDISTIE

http://www.genengnews.com/media/slma%%éyg@p\H%ﬂ‘%ﬁ”r&&ﬂz&%}!& 2|9g1|.)7m7357Fig11811471698. png 21

Inhibition Activation

T eell
T cells

up-regulation  Tymor cells

/(il]‘mg

Tumor infiltrating immune cells

Tumor cell

Programmed cell death protein 1, also known as PD-1 and CD279 (cluster of differentiation 279), is a cell surface receptor that
plays an important role in down-regulating the immune system and promoting self tolerance by suppressing T cell
inflammatory activity. PD-1 is an immune checkpoint and guards against autoimmunity through a dual mechanism of
promoting apoptosis (programmed cell death) in antigen specific T-cells in lymph nodes while simultaneously reducing
apoptosis in regulatory T cells (anti-inflammatory, suppressive T cells).[5][6]

So PD-1 inhibits the immune system. This prevents autoimmune diseases, but it can also prevent the immune system from
killing cancer cells.

http://ars.els-cdn.com/content/iti4ge/1.42°050305737215601966-gr1.jpg 22
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Nivolumab (anti PD-1) pri
malignem melanomu, raku glave in vratu ter raku plju¢
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Generating super-soldiers
the production of CAR-T cells

Chimeric Antigen Receptor

retroviral
vector

T-cell CAR-T cell

facebook.com/pedromics

https://i2.wp.com/www.sciwri.club/wp-
content/uploads/2017/04/C9sPrnTXUAALTPS5.jpg ?fit=1200%2C665
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Figure 1. Overview of CAR T cell manufacturing process.
Modified from (Levine, 2015)

https://endpts.com/wp-content/uploads/2017/07/cartmanfda-1024x636.png

Simpozij imunologija, OIL, 28. 9. 2017 26

17(107)



Onkoloski institut Ljubljana Imunoterapija v onkologiji 28. september 2017

tisagenlecleucel

* Za ponovitev/refraktarno B-ALL (3.-25. let)

* Akutna toksi¢nost: sidrom sproscanja citokinov, odpoved ledvic,
nevrotoksi¢nost, koagulopatije, mozganski edem. Bolniki potrebujejo
intenzivno nego, pogosto umetno ventilaciji in hemodializo.

* Tveganje za varnost (pozne posledice): Zaradi inkorporacije lentivirusa (ali
retrovirusa pri drugih CAR T celicah) v genom, obstaja tveganje, da bo
vstavljen virus pridobil sposobnost replikacije, da bo povzrocil insercijsko
mutagenost (sekundarni raki) in genotoksi¢nost (prenos genskih okvar na
potomce).

* Spremljanje v raziskavi je kratkotrajno (mFU<1 leto)

Simpozij imunologija, OIL, 28. 9. 2017 27
FDA Briefing Document
Oncologic Drugs Advisory Committee Meeting
N BLA 125646
a ipIY U.S. FOOD & DRUG
- ADMINISTRATION Tjsagel.\lecleucel
. -

AN L) '

. Fxpansion & y
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Cytotoxicity ®
* @
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a e
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g }L _\\;&& n'uSIEIDaII"E‘ !
4

Figure 2. Schematic representation of tisagenlecleucel mechanisms of action.
Upon CAR engagement with CD19 on the surface of a B cell, tisagenlecleucel may produce
cytokines for autocrine and paracrine effects necessarrv for CAR T cell expansion, differentiation,
Simpozij imunologifa, OIL, 28. 9. 2017 28
and release of cytotoxic granules.
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tisagenlecleucel

Figure 8. Analysis of Duration of Response (DOR)

FDA Briefing Document
Oncologic Drugs Advisory Committee Meeting

Figure 9. Overall Survival for Study B2202
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Morhs since data of CTLO 18 infusion

ORR 52/63 (82,5%) e @ o md s @ v covrhen one P 1SCT 816G
CR 40/63; 29 of them were still in remmsmnsimpozij imunologif OIL, 28. 972017 55
mFU< 1year

Table 1. Approved indiations for ICPis
Drug Indications EMA/FDA approval
Iplimumab Metastatic melanama EMA +FDA
Adjwvan theragy stage il melanoma FOA
Nivolumaty Metastatic melanoma EMA +FDA
2 line memstatc NoCLC EMA +FDA
2™ lne memstatc RCC EMA +FDA
Classical Hodghin's deease” EMA + FDA
Recurant or metastatic SCCHN® EMA + FDA
Localy advanced or metastatic UCC® EMA + FDA
Pemboliamab Metastatic melanoma EMA+ FDA
2™ line memstatic NGCLC (FO-L1 219 EMA + FDA
1% line metastatic NSCLC (PO-L1 > 50%) EMA +FDA
1* lire metastatic NSCLC in combination with pametssed + carboglatin FDA
Classical Hodgkin's dsease EMA+ FDAT
Lacaly advanced or metastatic UCC FDA
MSHH or MMR deficient metastatic malignancies” FDA
Atelizumab Lacaly advanced or metastatic UCCT FOA
2™ line mestatic NECQLC FOA
Avelumab Localy advanced or metastatic UCC” FDA
Metastatic Merkel cell carcnoma FDA
Dutvaumad Localy advanced or metastatic UCC” FDA
Iplimumab + nivolumab Metasiatic melanoma EMA +FDA
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Pembrolizumab: Response Rate

100 — MMR-proficient CRC
— MMR-deficient CRC
B Radiographic Respense 754 — MMR-deficient non-CRC
100

B Msmatch regu - prafcent eolorectsl cancer
W Mesmatch repaic—deficient colerectal cancer
8 Miamanch rapair—deficiant noncolorectal cancer

20% incresse [progressive disease)

s pe—

1004
Mismatch Mismatch Mismatch
. . i o]
Colorectal Cancer  Colorectal Cancer Cancer|
Type of Response (N=10) (N=18) (N=T)
lete nse — no 0 (] 1 (14)*
Partial response — no. (%) 4 (40 o 45Nt
Stable disease at week 12 — no. (%) 5 (50) 2(11) o
Progressive disease — no. (%) 100 11 (61) 2(9)

https://image.slidesharecdn.com/ueOobckrkctdjkznxe9d-signature-
00f4c4d096b7bd6e1bb05b55f88850f9ce0cab124b2323f2bd00ddd507b81dc
2-poli-150905153635-lval-app6891/95/immunotherapy-for-colorectal-
cancer-17-638.jpg?cb=14414680451 unologija, OIL, 28. 9. 2017 31
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16% - MSI Expression
149 - Across Tumor Types'
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M Early Stage

10% -

8%

6% -

4%

2% - ]

http://www.carislifesciences.com/wp- Simpozij imunologija, OIL, 28. 9. 2017 33
content/uploads/2017/06/MSI_Chart.png

fep— Annak of ¢ g ment 4); iv1 19-1v142, 2017
P 4oi:10.1093/annor
st s

CLINICAL PRACTICE GUIDELINES

Management of toxicities from immunotherapy:
ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up’
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NEUROLOGICAL
Neuropathy
Guillain-Barré
syndrome
Myelopathy
Meningitis
Encephalitis
Myasthenla

ENDOCRINOLOGICAL
Hyperthyroldism
Hypothyroldism

Hypohysitis
Adrenal Insufficlency
Diabetes

HEPATIC
Hepatitis

RENAL
Nephritis

INTEGUMENTARY

Rash

Pruritus

Psorlasls

Vitiligo

Drug rash with eosinophilia
and systemic symptoms
Stevens—Johnson syndrome
Lyell's syndrome

MUSCULOSKELETAL

Arthritis |
Dermatomyositis )

MYERAWNIES i ol0gija, OIL, 28. 9. 2017

OCULAR
Uveltls
Conjunctivitis
Scleritis,
eplscleritis
Blepharitis
Retinitis
Chorolditis
Orbital myositis

RESPIRATORY
Pneumonitis

Pleuritis

Sarcold-like granulomatosis

CARDIOVASCULAR
Myocarditis

Pericarditis

Vasculitis

GASTROINTESTINAL
Colitis

lleitis

Pancreatitis

Gastritis

Cellac disease

HEMATOLOGIC

Hemolytic anemia
Thrombocytopenia

Neutropenia

Hemophilia

Pancytopenla 35

Cas do nastopa
toksi¢nosti

4 — Rash, pruritis
— Liver toxicity
— Diarrhoea, colitis

— Hypophysitis

Toxicity grade

Time (weeks)

Figure 1. Timing of occurence of immunerelated adverse events

following ipilimumab reAMENT. - unologiia, olL, 26, 9. 2017
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Primer: Obravnava koZne toksi¢nosti

Grade 1:

skin rash, with or without

symptoms, < 10% BSA
(see Rgure 4)

Topical steraids (mild strength) cream

od +/- oral or ibpical anthistamines for itch

Physical examination
Exclude other causes, e.g. viral iliness,
infection, ather drug rash

Grade 2 Topical steroids (moderate strengih)
rash covers 10%-30% of BSA mwmmwnu{uu
[ (00 Figrs &) for lich (Consider dermatology refemal and skin biopey
Grade 3: As for Grade 1
rash covars > 30% BSA (see Rgure 4) Dermatology review
or grade 2 with substantial sympoms
ON MESPONEE, W N OVer 24
Recommence ICP| at 61/mild 62 after discussion
with patient and cansultant
A for Grade 1
Grade 4:
‘skin sloughing > 30% BSA (see Figure 4) Dermatology review
with associated symptoms Punch biopsy
(e.0. erythema, purpura, epidarmal detachment Clinical photog aphy
37

* Pomen imunskega sistema pri poteku rakave
bolezni se je nakazoval Ze dolgo (spontane
remisije...)

* Protitumorski imunski cikel - osnova za
razumevanje delovanja

* Nezeleni ucinki
* Nevarnosti pri vnosu virusnega vektorja (CAR-
T celice)

Zakljucek

Simpozij imunologija, OIL, 28. 9. 2017 38
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INTERFERONI V SISTEMSKEM
ONKOLOSKEM ZDRAVLJEN]JU
28.9.2017

Asist.dr.Martina Rebersek, dr.med.
Sektor internisticne onkologije
Onkoloski institut Ljubljana

Definicija interferonov

* Interferoni so majhni proteinski in glikoproteinski citokini, ki jih izlo¢ajo limfociti T,
fibroblasti in druge gostiteljeve celice kot odgovor na virusno okuzbo, okuzbe z
bakterijami in paraziti, ter drugimi stimulusi kot so npr. tumorske celice

* Zavirajo virusno proliferacijo, spodbujajo fagocitno aktivnost makrofagov, aktivirajo
naravne celice ubijalke, povecajo citotoksicnot limfocitov T

Interferon alpha:

Mechanism of action :
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Funkcija interferonov

* Dve glavni skupini:

- delujejo protivirusno
- modulirajo delovanje imunskega sistema

-V humani medicini jih predpisujemo za zdravljenje virusnih okuzb
(hepatitis B in C), multiple skleroze in raka

- V onkologiji: zdravljenje levkemij, limfomov, Kaposi sarkoma in
malignega melanoma

Vloga delovanja interferonov

Priming and activation

Figuns 3. Tharapies that Meght Affect the Cancer-kmemunity Cydle

Chen DS, Mellman I. Oncology Meets Immunology:TheCancer-Immunity Cycle. Immunity 39, July 25, 2013 22013 Elsevier Inc
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Farmacevtske oblike interferonov

- interferon a2a in a2b

- humani levkocitni interferon a
-interferon Blain B1b

- pegilirane oblike interferonov

TERAPEVTSKE INDIKACIJE V ONKOLOGI]I

¢ Limfomi, levkemije (nodularni limfom, dlakastoceli¢na levkemija,
T- celi¢ni limfom koZze)

* Kaposi sarkom

* Metastatski ledvi¢ni karcinom

* Melanom (adjuvantno zdravljenje)
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National
Comprehensive
Cancer
Network”

NCCN

NCCN Guidelines Version 2.2017
Kidney Cancer

Metastatski ledvicni karcinom

NCCN Guidelines Index
Table of Contents
Discussion

FIRST-LINE THERAPY
(alphabetical by category and preference)

Clinical trial
or
Pazopanib (category 1, preferred)

lor
'Sunitinib (category 1, preferred)

Pr i
clear cell
histology

Relapse or
Stage IV and
surgically
unresectable

histology

or
ﬁevacizumab +|FN (category 1) |
or

Temsirolimus (category 1 for poor-
lprognosis patients,f category 2B for
'selected patients of other risk groups)

Follow-up
— —

lor

(Axitinib

lor

High-dose IL-2 for selected patients9

or
'Sorafenib for selected patients

land
Best supportive care:h
[See NCCN Guidelines for Palliative Care

Non-clear cell

—» See Systemic Therapy (KID-4)

(See KID-B) | or

SUBSEQUENT THERAPY!
(alphabetical by category and preference)

Clinical trial
or
Cabozantinib (category 1, preferred)’
or
Nivolumab (category 1, preferred)J
or
Axitinib (category 1)
r

ol
Lenvatinib + everolimus (category 1)

Everolimus
or
Pazopanib
or
Sorafenib
or
Sunitinib
or

Bevacizumab (category 2B)

or

High-dose IL-2 for selected patients9
(category 2B)

or

Temsirolimus (category 2B)

and

Best supportive care :h

IFN 9 MIU 3x/teden s.c..

Dlakasto-celicna levkemija

See monoclonal antibody and
viral reactivation (HCL-B)

National
Comprehensive: - NCCN Guidelines Version 1.2017 NCCN Guidelines Index
INO(®INE Cancer : P Table of Contents
Ntk Hairy Cell Leukemia Discussion
INDICATION FOR INITIAL TREATMENTR FOLLOW-UP RELAPSED/
TREATMENT REFRACTORY"
* Retreat with initial
Relapse at purine analog &
No o year —* rlluxlma.b ]
indication serve . Allernahvg purine
analog * rituximab
« Systemic symptoms Observe until
« Splenic discomfort Compleleg__ indication for
« Recurrent infection response treatment
« Hemoglobin <12 g/dL
« Platelets <100,000/mcL
+ ANC <1000/mcL Relapse at Progression
Indication___ » Cladribine’ <l year
present * Pentostatin
Vemurafenib!
+ Clinical trial
<c e « Alternate purine
A
Consider prophylaxis for tumor responsed
lysis syndrome (See HCL-B) * Rituximab alone
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ADJUVANTNO SISTEMSKO
ZDRAVLJENJE MELANOMA

= |FN-02b v visokih odmerkih se je v klini¢nih raziskavah edini
izkazal za ucinkovitega v adjuvantnem zdravljenju bolnikov z
melanomom z visokih tveganjem za ponovitev bolezni (stadij
11, 11)

= PodaljSa celokupno prezivetje in ¢as do ponovitve bolezni

IO@N Cancer

Klini¢ne raziskave- visokodozni IFN

National

Comprehensive  NCCN Guidelines Version 1.2017 NCCN Guidslines Index
Table of Contents

Nerwork® Melanoma S scussion

Table 6. High-Dose Interferon?®

- IFN Patients, n Statistically Significant Impact of IFN
Trial® References — -
type | IFN | Obs | Follow-up | Relapse-free Survival® Survivald
Kirkwood 1996378 69y Yes; P =.0023 Yes; P=.0237
ECOG1084 Kirkwood 20043¢ 2b s 137 126y Yes; P= 02 No
Kirkwood 20003%¢ 43y Yes; P= 05 No
ECOG:1660 Kirkwood 2004%¢ 2 215 212 66y Trend; P= 09 No
Kirkwood 200137¢ 13y Yes; P =.0027 Yes; P=.0147
ECOGI1604 Kirkwood 20043%# 2 e 4407 21y Yes; P = .006 Yes; P= .04
Kirkwood 200137 i - 19y Yes; P= .03 No
ECOGE2696 |\ 00d 2004%5 g 2| ¥ 28y No No
Sunbelt Trial McMasters 201632 2b i TA 106 59y No No

with observation in patients with fully
melanoma at high risk for recurrence.

IFN, interferon; NR, not reported; Obs, cbservation
3High-dose IFN regimen: 20 MU/mZ/d IV for 5 diwk for 4 weeks, then 10

MU/m?d SC for 3 diwk for 48 weeks.
bAll prospective, randomized, multicenter studies comparing adjuvant interferon

cutaneus non-

“Relapse-free survival for ECOG trials, disease-free survival for Sunbelt Trial.
90verall survival or melanoma-specific survival.

=Control was GM2-KLH21 vaccine (GMK) instead of observation

fTreatment arms: A, GMK + High-dose IFN alfa-2b (n = 36); B: GMK alone;
then GMK + high-dose IFN alfa-2b (n = 36); C: GMK alone (n = 35), P= 03
for relapse-free survival from B versus C using Cox regression analysis
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A4
KLINICNA RAZISKAVA E1684:
n
Opazovanje
kupina A
P 52 tednov
Kirurski poseg
>4 mm ali + bezg.
sledila randomizacija Kubina B Uvedba VzdrZevalno zdravlje
(n =287) upina 4 tedni 48 tednov
IFN-02b
Uvedba: 20 MIU/m? i.v. 5x tedensko x 4 tedni
Vzdrzevalno zdravljenje: 10 MIU/m? s.c. 3x tedensko x 48 tednov
J Clin Oncol. 1996;1
E1684:
PREZIVET]JE BREZ PONOVITVE BOLEZNI
% 1.0 skupina  Srednje PBB
£ 09 IFNe2b  1.72let
3 0.8
c kont 0.98 let
S 07
g 0.6 P=0.0023
s 05
2 z': IFN-02b (n=143)
Q n
:,‘_ 0.2 kontrole(n=137)
3 0.1
[a]
0 1 2 3 4 5 6 7 8
leta
J Clin Oncol. 1996;14:7-17.
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E1684:
CELOKUPNO PREZIVETJE

0.9 skupina Srednje prez.
0.8 IFNa2b 3.82 leta
S 07 Kont. 2.78 leta
§ O
5 06 P
P =0.0237
o
& 05
2 o4 — IFN-a2b (n=143)
[} B
[=]
0.3 Kontrolna sk. (n=137)
Cas (leta)
J Clin Oncol. 1996;14:7-17.
I N M kl I f k 1
ional
Conprehensive- NCCN Guidelines Version 1.2017 Stagin NCCN Guidslines ndex Ntiol - " .
NCCN getey Melanoma ging LkeoiCorteris  [RYSIS E * NCCN Version 1.2017 Staging o Sudelnes ndes
" able of Contents
Netwrk® Discussion . Melanoma cussion
Network
Table 1 Regional Lymph Nodes (N) Distant Metastasis (M) Pathologic Staging"™
No detectable evidence of distant melastases Stage 0 Tis NO MO
American Joint Committee on Cancer (AJCC) NX Patients in wham the regicnal lymph nodss cannat be assessed Mia  Metastases to skin, subcutaneous, or distant lymph nodes sng, 1A T:a NO Mo
TNM Staging System for Melanoma (7th ed., 2010) (2, praviously removed for anothar reason) Mib  Metastases tolung Stage B Tib No Mo
Primary Tumor (T) N0 No regional matastases datected Mic  Metastases to ll other visceral sies or distant metastases to T2a No Mo
any site combined with an elevated serum LDH Stage lIA T N M
TX  Primary tumor cannot be sed (€, curetiaged or severaly N1-3 Regional metastases based upon the numbar of mefastatic
regressed melanoma) odes and presence of absance cf nakymehatic metasiases Note: Serum LDH is incorporated into the M category as shown below:
0 Noevidence of primery tumor (intransil or satelte maastases) M Classifcation 6 “Serum LDY
i adacs slow Mia Distant skin, subcutaneous,  Normal
Tis  Melanoma insitv Notz: N1-2 and a-C 5ub categories ars assigned as shown below or nodal mels
T Melancmas 1.0 mm or less in thickness N Clagsificaticn M. of Metestatic Nodes  Nodal Welastatic Mass
T Ve 0120mm NI Tnode R —— Mib Lung metastases Normal
5 Velanomas 2010mn O macromefzsiasis™ Mic Alother visceral Normal
N2 2-3noces a micrometastasis® metastases
T4 Melancmas mors than 4.0 mm 1 macrometastasis™ Any distant metastasis Elevated
Note:a and b sub categoris of T ae assigned baed on ulceration and ¢ \"I‘f{r’iﬂ X ‘me‘llsb’ Anatomic Stage/Prognostic Groups it
number of mitoses per mim as shown below ::a;(ﬂ(‘ﬁc‘ :;'geﬂgl Clinical Staging’ (14
Tclassiicaion ~ Thickness (mm)  Ulberation Status/Mioses Stage 0 Ts N MO st
B . N3 4ormore mezastafic noges, Stage IA Ta N0 MO age lV AyT AN M
1 <0 a n:’n ulc'elanozn and o mafted nodes. or in ransit Stage 1B E b xs Mo P aging o the pr
mitosis <1/mm atsysacalte(s) wilh me a Mo pathologic informaion about the regional lymph nodes afterpartalor
b: with ulceration or th(cs gzz'e‘”j"e(sl il Stage lIA T2b NO Mo pl IAp:
mitoses 2 i St S T NO Mo the exception; they do not require pathologic evaluation of their ymph
™ v o “Micromatastases are ciagnosed after sentinel lymph node biopsy and Stage lIB L No Mo nodes.
‘ 1020 a wo ulcerabon completion lymphaderectomy i perfome) Ta  NO-HO Used vith the pemission of the American Joint Commitiee on Cancer (AJCC),
b wih ulceration b A Stage IIC T N0 Mo Chicago, llinos. The original and primary source for this information is the
4 20140 2 o dceraion “Macrometastases are ened as cirical detectable nodal mefestases Stage Il AT Nt MO cooBus 1LC (5B (F [y
i . confimed by therapeutic lymohadensctomy or when nodal metastasis Stage IV AyT AN M ko
- o eetton exnibits gross extracapsular extension i the e e et 1o e G o ot T
4 40 a:wio ulceration cinicallradiologic evaluation for metastases. By convention, it should be: further
b: with ulceraton used after the expressed, BM, on
assessmentfo regional and distant meastases, behalf of the AJCC.

30(107)



Onkoloski institut Ljubljana Imunoterapija v onkologiji 28. september 2017

Melanoma - Impact of T stage on prognosis Melanoma - Impact of lymph node involvement on
prognosis
o 0
) .o A\ —— Nla(n = 1465) —— Ni1b (n = 154)
0.5 | )
0.7 o8
£ os ox
= £ o
0.5 | g
E3 = -
s o E o=
H E o
os H
0.5
0.2 |
0.2
0.1 |
0.1
0.0
10
10
an ol
o7 .7
E oo 2 oe-|
B o.5 = -
£ 3 o=
E os-| £ 2]
b wu.s “
- 0.5
0. | 0.2
o1 | o
0.0 oo . .
Twenty-year survival rates co g the difterent T categories (top) Iwenty—year survival rates comparing the different N categories (top)
and the stage groupings (bott: r stages I and II melanoma. and the stage gr« ings (bottom) stage III melanoma
Lisadt with the permission of the Am, Toint Committan on Cancar Useds withi the pere 1 or e A
(AJCC), Chicago, INi is. The original source for this material is the AJCC (AJCC), Chicago, Iilinois. The original source for this materiaf Is the AJCC
Cancer Staging Manual, Seventh Edition (2010} published by Springer New Cancer Staging Manual, Seventh Edition (ZU1U) published by Springer New
York, Inc. York, Inc.

SHEMA PREJEMAN]JA IFN-a2b

UVEDBA
20 milijonov IE/m? na dan, i.v., 20 min infuzija
5 x na teden, 4 tedni
kontrola enkrat na teden (KKS, DKS, hepatogram)

VZDRZEVALNO ZDRAVLIJENJE
10 milijonov IE/m? na dan, s.c.
3 x na teden (vsak drugi dan), 48 tednov

kontrola dvakrat mesecno, izmenic¢no osebni zdravnik (KKS, DKS, hepatogram)
in internist onkolog (tudi ostalo)
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RELATIVNE KONTRAINDIKACIJE

= Srénozilne in pljucne bolezni (KOPB)
= Huda ledvic¢na in jeterna insuficienca
= Vetabolne bolezni
® Psihiatricne bolezni, epilepsija
= Neurejena sladkorna bolezen
® Bolezni $¢itnice
= Avtoimune bolezni
= |munosupresija po
transplantaciji
™ Starost > 70 let ?

NEZELENI UCINKI ZDRAVLJENJA (1)

® Splosni simptomi: zvisana telesna temperatura, gripozni sindrom,
utrujenost, mialgija, artralgije, splosno slabse pocutje

® Presnovne in prehranske motnje: anoreksija, hujSanje, dehidracija, Zeja,
J Ca, Murat, hipertrigliceridemija

™ 7avora kostnega mozga: levkopenija, trombocitopenija,...

® Motnje delovanja jeter: M AST/ALT, hepatomegalija

= Bolezni Zivéevja: omotica, glavobol, zmanjsana koncentracija, tremor,...

= \/ecja dojemljivost za infekcijske bolezni: virusne okuzbe, ...
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NEZELENI UCINKI ZDRAVLJENJA (2)

® Psihiatri¢cne motnje: €ustvena labilnost, razdraiZljivost, nespecnost,
depresija, agresivnost, samomorilne misli ...

(Psihiatricna obravnava, simptomi tudi 6 mesecev po koncu terapije)

® Pojav avtoprotiteles (aTG, ANA, ACL) in avtoimunskih bolezni: sarkoidoza
oz. poslabsanje sarkoidoze, SLE, vaskulitisi, pojav RA oz. poslabSanje RA

Hiper/hipotiroidizem
= Akutne preobdutljivostne reakcije

Redko, zaradi prehodnega izpuscaja ni potrebna prekinitev
= Sladkorna bolezen oz. poslabsanje

NEZELENI UCINKI ZDRAVLJENJA (3)

eKozZa: alopecija, srbez, suha koza, potenje, pojav psoriaze oz. poslabsanje,
eritematozni ali makulopapulozniizpuscaij,...

e GIT: navzea, bruhanje, driska, stomatitis, dispepsija, abdominalne bolecine,
zaprtje/vodeno blato

@ Pljucne bolezni: suh kaselj, pljucni infiltrati, pnevmonitis, pljucnice
e Ocesne bolezni: zamegljen vid, konjunktivitis, bolecine

e C/S: otopelost, koma, encefalopatija (starostniki)

e KVS: palpitacije, tahikardija, hipertenzija, obstojeCe motnje ritma
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NEZELENI UCINKI ZDRAVLJEN]JA

DeleZ neZelenih ucinkov glede na stopnjo

Toxicity profile of high-dose interferon-alfa in patients with melanoma

Patients, percent
Adverse event All grades* (n = Grade 3/4e
143) (range)
Fatigue 96 21-24
Fever 81 18
Myalgia 75 4-17
Nausea 66 5-9
Vomiting 66 s
Myelosuppression 92 26-60
Increased AST 63 14-29
Depression/neuropsychiatric/neuropsychologic | 40 2-10

AST: asparlale aminolransferase.
* Dased upon data from 143 patients treated with high-dose interferon-alfa in CCOG trial 1684.

- Based upon combined data from ECOG 1684, 1690, and 1694.

Reproduced with sion from: Kirkwood, JM, Bender, C, Agarwala, S, et al. Mechanisms and
management of t s associated with high-dose interferon of alta-2b therapy. 1 Clin Oncol 2002;
20:3703. Copyright ©2002 American Society of Clinical Oncology.

NEZELENI UCINKI ZDRAVLJENJA
Citokini v povezavi s toksi¢nostjo IFN

® Citokini vplivajo na hipotalamusno — hipofizno -
$¢itni¢no/adrenalno/gonadalno os

= \/pliv na nivo
dopamina in serotonina v CZS
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Mechanisms of INF-a2b Associated Toxicities

Administration of exogenous IFN-a initiates the release of a cascade of cytokines, including TNF-a,
IL-1, IL-2, IL-6, IFN-gamma, and IFN-inducible protein-10

IL-1 Anorexia, Cognitive dysfunction, Fatigue, Fever,
Hematologic toxicities, Depression

1L-2 Hypotension, Fatigue, Confusion, Neurotoxicity,
Depression?
IL-6 Fever, Headache, Chills, Depression, Anorexia

IL-10  Anorexia,, Hematologic toxicities

TNF-a  Fatigue, Anorexia, Fever, Depression?

Effects of IFN-a2b on cytochrome P450 isoenzymes

» Inhibition of CYPIA2 was highly correlated with neurologic toxicity
» Inhibition of CYP2D6 was highly correlated with fever and anemia
» Inhibition of both CYPIA2 and CYP2D6 correlated with fatigue

» Prediction patients are more likely to have adverse events based on their CYP450
isoenzyme profile

» Proactive management of IFN-a-associated toxicities

» Consideration of drug catabolism is required when coadministering IFN-a with drugs
that are metabolized by CYPIA2, CYP2D6 or CYP2C19
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OBVLADOVANJE NEZELENIH UCINKOV i.v.
aplikacije

® paracetamol (30 minut pred in 2-4 ure po infuziji)

= Antiemetiki

® Dobra hidracija (do 3l/dan)

= NSAID pri glavobolu in bole¢inah v misicah in sklepih
= Pomen zdravega nacina prehranjevanja

™ Pravilna nega suhe koze

= 7godnja detekcija depresije

OBVLADOVAN]JE NEZELENIH UCINKOV s.c.
aplikacije (1)

= PodkoZna aplikacija zvecer pred spanjem
= Paracetamol 1 uro pred aplikacijo
= NSAID ob bolecinah v miSicah in sklepih
= Glavobol kot posledica dehidracije ali s
histaminom pogojen odgovor:
hidracija
nesedativni antihistaminik (loratadin)
® Depresija:
zgodnje odkrivanje, antidepresivi (SSRI’s)
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OBVLADOVANJE NEZELENIH UCINKOV s.c.
aplikacije (2)

* Utrujenost
Prepoznava

Drugi vzroki: dehidracija, anemija, depresija, nazadostna prehrana, hormonske motnje,
druga zdravila, motnje spanja, stres, nezadostna fizi€na aktivnost, izguba telesne teze

Telesna aktivnost 20 — 30 min dnevno, 3x tedensko
Medikamentozna terapija
Sprostitvene tehnike

PRILAGAJANJE ODMERKA IFN-02b

® Hudi neZeleni ucinki — 3. stopnja toksi¢nosti
N< 500/mm3, ALT/AST naraste na > 5x zg. mejo normale

Zacasna prekinitev IFN-02b, ponovna uvedba v 50% odmerku

® Trdovratna intoleranca po prilagoditvi odmerka, N<250/mm?3, ALT/AST naraste na > 1
zg. mejo normale

Motnje v delovanju Scitnice, hipofize, depresija, samomorilnost

Trajna prekinitev terapije IFN-a2b
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The PEG-Intron molecule

PEG Interferon alfa -2b

* PEG-interferon alpha-2b- delovanje preko JAK- STAT signalne poti

- Brez razlike in OS, 7-letno preZivetje brez ponovitve bolezni
statisticno znacilno daljSe v PEG IFN skupini vs. placebo (FDA,
stadij IlIA)

- Alternativa standardni terapiji z visokodoznim IFN za stadij Il

Eggermont AM, et al. Long term results of the randomized phase Ill trial EORTC 18991 of adjuvant therapy with pegylated interferon alfa- 2b
versussobservation in resected stage Ill melanoma. J Clin Oncol 2012;30.3810

US. Food and Drug Administration Approval: Peginterferon-alfa-2b
for the Adjuvant Treatment of Patients with Melanoma
(Herndon TM, The Oncologist 2012;17:1323-1328)

Table 2. review RFS results in the intent-to-treat population
RFS result PEG-IFN (n = 627) Observation (n = 629)
n (%) of patients with RFS event 328 (52.3) 368 (58.5)

n (%) of paticnts without RFS event 299 (47.7) 261 (41.5)

Median duration of RFS (95% CI), mos 3MB(26.1-474) 255(19.6-30.8)
Hazard ratio® (95% CI) 0.82 (0.71-0.96)

Nominal p-valuc (unadjusted log-rank test) o1

Data cutoff date was March 31, 2006,

*The hazard ratio was s sing a Cox hazards model with treatment arm as the only
:r\:wa.rialc A hazard ratic ates that treatment with PEG-TIFN is associated with a lower risk for recumence or death
than ation.

Abbreviations: CI. confidence interval; PEG-1FN. peginterferon-alfa-2b; RFS, relapse-fre rvival

&
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Figure 1. Kaplan-Meier curves of the recurmence-free survival (RFS) probability. The log-rank p-value was 011 based on 696 RFS
events determined by the independent review committee at the data cutoff date of March 31, 2006.
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NCCN smernice za adjuvantno zdravljenje stadija Il

National
Comprehensive  NCCN Guidelines Version 1.2017 NCCN Guidelines Index
WNe®M Cancer Table of Contents
Network?® Melanoma Discussion
CLINICAL STAGE WORKUP®:# PRIMARY TREATMENT ADJUVANT TREATMENT
If Stage IB, llIA:
Clinical trial
(if available)
Stage 1B Wide excision™ or
(0.76-1.0 mm thick «H&P (category 1) Observation
with ulceration or « Routine imaging/lab . See
mitotic rate 21 per tests not Discuss and If Stage 1IB, IIC:| — » [Rollow-U
mm?) —| recommended .| Offer sentinel Sentinel Clinical trial E-8 and
or + Imaging' only to node node (if available) =
ging Y k1,0
Stage IB or i evaluate specific biopsy™™ Wide excision™ | [ Inegative or
(>1 mm thick, signs or symptoms/ (category 1) Observation
any feature, NO)™® with sentinel or
node biopsy™ Interferon alfaP
Sentinel (category 2B)
node See Stage Il Workup and
positive Primary Treatment (ME-4)

NCCN smernice za adjuvantno zdravljenje stadija III

National
S Comprehensive - NCCN Guidelines Version 1.2017 NCCNTG::deI}-Les Itm!ex
Cancer able of Contents
Network? Melanoma Discussion
CLINICAL/ WORKUPY PRIMARY TREATMENT ADJUVANT TREATMENT \
PATHOLOGIC STAGE Clinical trial
P or
« Consider imaging' for .
Stage Ill baseline staging Discuss and offer g)rbservatlan See
inel node y 2B) —= |complete lymph node| S —1t» |Eollow-up
positive) . ing' to N P Interferon alfa’ (ME-9)
e or
specific signs or symptoms High-dose ipilimumab for SLN
metastasis >1 mm®%Y
« FNA preferred, if feasible, or Locoregional option:
core, incisional, or excisional Wide excision of prima + Consider RT to nodal basin in
Stage Ill biopsy tumor™ (categor Pﬂ Y selected high-risk patients based|
(clinically positive | —» |+ Imaging' for baseline staging |—» | "= | 0 ”1: eutic | | ©onlocation, size, and number of
node[s]) and to evaluate specific lym, hpnode diss:ction involved nodes, and/or
signs or symptoms ymp macroscopic extranodal
extension"'W (category 2B)
iSee Principles of Imaging-Workup (ME-C). ¥
MSee Principles of Surgical Margins for Wide Excision of Primary Melanoma (ME-D! Systemic options: \
AMutational analysis is recommended if patients are being considered for either routine treatment « Clinical trial
or clinical trials, but is not recommended for patients with cutaneous melanoma whe are .
otherwise NED. + Observation See
"CLND contributes to staging. Its impact on regional disease control and overall survival is the + Interferon alfa® | Eollow-up
focus of ongoing clinical trials. Factors that predict non-sentinel lymph node positivity include * High-dose ipilimumabt (ME-9)

sentinel node tumor burden, number of positive nodes, and thickness/ulceration of the primary

tumor._See Principles of Complete Lymph Node Dissection (ME-E

Sinterferon can be given as high-dose alfa interferon for one year or as peginterferon alfa-2b for

(category 1)
» Biochemotherapy (category 2B)*

J
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ZAKLJUCKI O ADJUVANTNEM ZDRAVLJENJU

® Zdravljenje bolnikov z melanomom z visokim tveganjem za ponovitev bolezni z IFN-o2b
v visokih odmerkih po operaciji podaljSa celokupno prezivetje in ¢as do ponovitve
bolezni.

® Glede na rezultate E1684 je bilo zdravljenje z IFN-o2b registrirano v ZDA in v Evropi.

= |FN-o2b v visokih odmerkih je priporoc¢eno adjuvantno zdravljenje v stadiju 1B, IIC in
stadiju Ill- Evropa (IIB, IIC in stadij IIIA (N1a- <1mm velik zasevek v bezgavki- ZDA)

= PEG Intron- alternativa standardni terapiji z visokodoznim IFN za stadij Il

= Stevilni neZeleni ucinki so obvladljivi z navodili in dobrim sodelovanjem bolnika

HVALA ZA POZORNOST
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ADJUVANTNO ZDRAVLIENJE MALIGNEGA MELANOMA
Z IFN-0:2b in OBVLADOVANJE NEZELENIH UCINKOV

PRIKAZ KLINICNEGA PRIMERA

Imunoterapija v onkologiji

Jasna K. Arbeiter, dr.med., NeZka Hribernik, dr.med.,

Asist.dr.Martina Rebersek, dr.med.
Sektor internisticne onkologije
Onkoloski institut Ljubljana

28.9.2017

KLINICNI PRIMER - zdravljenje z interferonom

45 — |letna bolnica, st. po op. melanoma koze desno lumbalno
» )7.2.2013 operacija,

® 10.4.2013 reekscizija in biopsija varovalne bezgavke (oboje negativno) ===
primarno stadij IIB

r'a
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KLINICNI PRIMER - zdravljenje z interferonom

®?27.5.2013 zacetek aplikacij IFN-a2b v visokih odmerkih i.v.

® \/rednosti S-100 in LDH v mejah normale, transaminaze mejno
zvisane (AST 0.54 ukat/L, ALT 0.67 ukat/L), CRP 8 mg/L.

Po prvih 5 aplikacijah i.v.

L 2.37x 10%/L

;orill?:;a telesna temperatura do 39.5°C, T 115x 10%/L
utru'en’ost Hb 148 g/L
jenost, N 0.74x 10%/L
bolecine v misSicah in kosteh.
Dnevno zauzZila do 4 tbl. Lekadola AST 0.84 ukat/L
’ ’ ALT 0.76 ukat/L

KLINICNI PRIMER - zdravljenje z interferonom

L 2.16x 10%/L

T 214x 10°/L
V ospredju predvsem utrujenost. Hb 150 g/L
Dnevno zauzila do 4 tbl. Lekadola. N 0.63x 10%/L
AST 2.64 ukat/L
ALT 3.24 ukat/L

Prekinitev terapije z interferonom za 7 dni.
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KLINICNI PRIMER - zdravljenje z interferonom

* 14.6.2017 nadaljevanje aplikacij IFN-a2b v visokih odmerkih i.v.
— Normalizacija krvne slike, AST 0.98ukat/L, ALT 1.73ukat/L

Po 15 aplikacijah i.v.

L 2.15x 10%/L

Utrujenost, T 176x 10%/L

bolecine v sklepih in kosteh,

slabsi apetit Hb 150 g/L

e us’:a ' N 0.62x 109/L
- AST 1.26 ukat/L

Dnevno zauzila do 4 tbl. Lekadola. ALT 1.55 ukat/L

KLINICNI PRIMER - zdravljenje z interferonom

Po 20 aplikacijah i.v.

L 2.68x 10%/L

kaé:lejjé?::f/t;kle ih in kosteh T 170x 10°/L
lavobol P ' Hb 144 g/L
flabéi ap,etit N 1.24x 10°/L
i AST 1.17 ukat/L
Dnevno zauzila do 4 tbl. Lekadola. ALT 1.31 ukat/L
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KLINICNI PRIMER - zdravljenje z interferonom

e 1.7.2017 pricetek z aplikacijami IFN-0i2b v polovicnem
odmerku s.c. 3x tedensko.

— Kontrole v ambulanti 1x/mesec, izmenjaje s kontrolami pri izbranem
osebnem zdravniku.

e 25.11.2013 ™ AST (2.15 ukat/L) / ALT (2.33 ukat/L) in izrazita
utrujenost == zniZzanje odmerka s.c. aplikacij IFN-0.2b (75%).

* 16.12.2013 prehodna prekinitev zaradi * AST (2.86 ukat/L) /
ALT (3.87 ukat/L) in tireotoksi¢nosti (TSH 28.47 mU/L).

KLINICNI PRIMER - zdravljenje z interferonom

e 27.1.2014 po 5 tednih premora zakljucek zdravljenja z IFN-c2b
zaradi vztrajajocih povisanih vrednosti TSH (14.28 mU/L),
(AST 0.54 ukat/L, ALT 0.71 ukat/L).

— Prisoten koZni izpus¢aj obeh goleni (pordelo, bolece, srbece, trdo).
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KLINICNI PRIMER - zdravljenje z interferonom

20.5.2014 zadnja kontrola v ambulanti internisticnega
onkologa.

Vrednosti transaminaz AST 0.49 ukat/L, ALT 0.56 ukat/L
Vrednost TSH 5.7 mU/L

Izpuscaj na golenih popolnoma izzvenel

Nadaljuje kontrole pri le¢ecem kirurgu na OlI.




ANTI-CTLA-4 PROTITELESA:
UPOREBA, DELOVANJE, NEZELENT UCINKI

MARKO BOC, DR.MED.
SEKTOR INTERNISTIC'NE ONKOLOGIJE
ONKOLOSKI INSTITUT LJUBLJANA

IMUNOTERAPIJR V ONKOLOGI]T
LJUBLJANAK, 28. SEPTEMBER 2011.

ZELENI T-CELICNI ODGOVOR NA TUMOR

TUMOR]! IMAJO
SPOSOBNOST, DA
ZROBIDEJ0 IMUNSKI
SISTEM IN
T-CELICNO
ACTIVACT]0.

STRATEGIJA
IMUNOTHERAPIJE JE
0JACANJE
NARAVNEGA
0DGOVORA.

1 - TCELICNE EKTIVACIJA

o Dt

NETUMORSKIH CELIG, |

N Engl | Med 2006; 355(10): 973-5. Q

Proc Natl Acad Sci USA 2002; 99(25): 15840-2.

)
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e o T N P | & s - ;
3 - INFILTRACIJA TUMOR]A 4 — DESTRUKCIJA TUMORSKIH CELIC
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IPILIMUMAB BLOKIRA NEGATIVNI SIGNAL CTLA-4

KOSTIMULACIJA PREKO CD28: CTLA-4 BLOKIRA KOSTIMULACIJO: IPILIMUMAB BLOKIRA CTLA-4:
T-CELICNA RKTIVACIJA NI T-CELICNE RKTIVACIJE T-CELICNA RKTIVACIJA

Immunology, Tth ed. Mosby Elsevier, 2006. .
Immunology a short course 5th ed Wiley-Liss, 2003.

Am | Respir Crit Care Med 2000;162(4 Pt 2):5164-8

IPILIMUMAB — RAZISKAVE FAZE IT — 2. LINIJA ZDRAVLJENJA

= CA184-022:N=217
» RANDOMIZIRANA, DVOJNO SLEPA RAZISKAVA
= 3 ROKE: 10 mg/kg, 3 mg/kg and 0.3 mg/kg
» PROGRES OZ. INTOLERANCA NA PREDHODNO TERAPIJO
» IZKLJUCENI BOLNIKI Z mCZS

= CA184-008: N=155
= ENA ROKA; 10 mg/kg
» PROGRES NA ALI PO STANDARDNI TERAPIJI
» IZKLJUCENI BOLNIKI Z mCZS

= CA184-007:N=115
= 10 mg/kg + placebo vs. 10 mg/kg + PROFILAKTICNI BUDENOSID
= NETRETIRANI ALI V PROGRESU PO PREDHODNI TERAPI]JI
» BUDENOSID PROFILAKTICNO < PREVENCIJA TOKSICNIH SOPOJAVOV

= PRIMARNI CILJ: ODGOVOR NA ZDRAVLJEN]JE O
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IPILIMUMAB - PREZIVETJE V RAZISKAVAH FAZE II

CA184-02225 CA184-00835 CA184-00745

(N=217) (N=155) (N=115)

10 mglkg 10 mg/kg 10 mg/kg + budesonide| 10 mg/kg + placebo
Dose pretreated pretreated Untreated + pretreated | Untreated + pretreated
N=72 N=155 N=58 N=57
1 year survival rate 48.6 47.2 55.9 62.4
(%, 95%CI) (36.8 — 60.4) (39.5 - 55.1) (42.7 — 68.8) (49.4 -75.1)
2 year survival rate 298 328 40.5 4.7
(%, 95%Cl) (191 -41.1) (25.4 - 40.5) (27.1 - 54.4) (28.3 - 55.5)
3 year survival rate 25.4 23.3 38.7 34.4
(%, 95%CI) (15.4-36.3) (16.7-30.4) (25.2-52.4) (21.1-48.2)

1. KomEL, et al. J Clin Oncol 2008,26{4):527-534.

2. Wolchok JD, et al. Lancet Oncol 2010;11(2):155-164.

3. O'Day SJ, etal. Ann Oncol 2010; 21(8):1712-1717 .

4. Weber J, et al. Clin Cancer Res 2009;15(17):5591-5598

5. Maio M et al. Presented at Perspectives in Melanoma XIV; Poster -0020:2010 O

R PHASE IIT, RENDOMIZED, DOUBLE-BLIND, MULTICENTER STUDY
COMPARING MONOTHERAPY WITH IPILIMUMAB OR GP100
PEPTIDE VACCINE AND THE COMBINATION IN PATIENTS WITH
PREVIOUSLY TREATED, UNRESECTABLE STAGE IIIT OR IV
MELANOMA
STUDY MDX010-20

Steven 0'Day, E Stephen Hodi, David McDermott, Robert Weber, Jeffrey Sosman, John Haanen,
Xiaoping Zhu, Michael Yellin, Axel Hoos, Walter ]. Urba

N Engl | Med 2010; 363:711-123 @




MDX010-20

Ipilimumab + gptoo | '
R
A
Pre-treated N
Metastatic
Melanoma G Ipilimumab + placebo sl
B M
I
Z
E
gp100 + placebo (N=136)

N Engl ] Med 2010; 363:711-123 @

MDX010-20
_Kaplan-Meier Analysis of Survival _ PREAIVET]E

1.0 44 ——  Ipi+gp100 (A)

0.9 p _ Ipi alone [1:1]
gp100 alone (C)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Proportion Alive

3 4

. Ipi + pbo gp100 + pbo
Survival Rate N=137 N=136
| tyear | 4% | 46% | 25% |

2 year 22% 24% 14%

Median OS 10.1 month 10.0 month 6.4 month N Engl | Med 2010; 363:711-123 @




MDX010-20

Ipilimumab Improves Best Objective RR
Response Rate (BORR)

Arm B ArmC
Ipi + pbo gp100 + pbo

N3N, N=136

Al
P-value: Avs C 584

P-value: Avs C
P-value: Bvs C

N Engl ] Med 2010; 363:711-123 @

IPILIMUMAB — IMUNSKO POGOJENI NEZELENI UCINKI (IPNU)
- IPNU SE LAHKO POJAVIJO V RATEREMKOLI ORGENSKEM SISTEMU

= GRE ZA NEZELENE UCINKE, KI JIH LEHKO PRIPISEMO ZDRAVILU, KI GA PLICIRAMO IN S0
POSLEDICA IMUNSKIH MEHANIZMOV POGOJENIH Z SAMIM ZDRAVILOM. PRED TEM MORAMO
IZKLJUCITI VSE OSTALE VZROKE (PROGRES BOLEZNI, INFEKTIVNI, METABOLNI VZROKI, ITD,)

= V VECINI PRIMEROV SO PODOBNIH KARAKTERISTIK KOT ZNANE AVTOIMUNE BOLEZNI

= POJAVI]JO SE PRI 80 % BOLNIKOV




IPILIMUMAB — IMUNSKO POGOJENI NEZELENI UCINKI (IPNU)

IPNU POVZROCENI Z IPILIMUMABOM ZNANE AVTOIMUNE BOLEZNI

KOLITIS IN DRISKA MB. CHRON, ULCEROZNI KOLITIS
TIROIDITIS HASHIMOTO TIROIDITIS
HEPATITIS/HEPATOPATIJA Al HEPATITIS

PANKREATITIS Al PANKREATITIS

UVEITIS UVEITIS KOT POSLEDICA REVMATICNIH OBOLEN]
HIPOFIZITIS ANTERIORNA HIPOFIZNA INSUFICIENCA
NEUROPATIJA SINDROM GIULLAIN-BARRE

TROMBOCITOPENIJA ITP — IDIOPATSKA TROMBOCITOPENIJA
SRBECICA, URTIKA Al KOZNE REAKCIJE

MDX010-20
Summary of Safety Events TORSICNOST

Ipi + pbo | gp100 + pbo
N=131 N=132
Any adverse event (AE) - 96.9 97.0

% of Patients

Treatment - related 83.9 8.8
Any AE

Treatment - related 17.4
Grade 3/4 AE )

Treatment - related
Deaths

N Engl | Med 2010; 363:711-123 @




MDX010-20: IPNU
DERMATOLOSKI 57 | SRBEZ 24.4
IIPUSCH] 19.1
GASTROINTESTINALNI | 38 |DRISKA 215
KOLITIS 16
ENDOKRINI 10 |HIPOTIROIDIZM 1.5
JETRNI 5 | POVISAN ALT 15
N Engl ] Med 2010; 363:711-723 @

MDX010-20
Most Common Immune-Related IPNU

Adverse Events* (Grades 3, 4 & 5)

% of Patients
Ipi + pbo gp100 + pbo
N=131 N=132

Death due to
irAE

*Across entire study duration o
- N Engl | Med 2010; 363711123
64
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IPILIMUMAB — IMUNSKO POGOJENI NEZELENI UCINKI (IPNU)

Severity of symptoms

| Diarrhea, colitis |

' ﬁ'\
—_— 7/'/ \
Exanthema,| -~/ Hypophysitis
pruritus | S/
'—‘l__/ i \\. |
S | \
|
."'.f ll'l
/ Nl Liver
{ I |
f %
{ [ l\
el \
2 4 [ 8 10 12 14

Duration (weeks)

CHS D0 NASTANKE (TEDN])
(N=131)

TIP IPNU GRADUS 2-5
KOZR, mediani 3.1

(n, 95% CI) (24,19 - 6.1)
61, mediani 8.6

(n, 95% CI) (18,7.0 - 10.9)
JETRR (n=3)

min-max 34-90

ENDOKRINI (n=8)
min-max 11 -193

N Engl | Med 2010; 363:711-123 O

IPILIMUMAB — IMUNSKO POGOJENI NEZELENI UCINKI (IPNU)

CAS D0

KoZA IZBOLJSAN]A (TEDNI)

6r2-4, §t.h.
§t. izboljSanj
Mediana, tedni
(95% CI)

CHES DO

JETRR 1BoLSANE (TEDND

6r2-4, §t.b.
§t. izboljSan;
Min-Max, tedni

. CES D0
IZBOLISEN]A (TEDNI)
624 b,
§t. izboljSan;
Mediana, tedni
(95% C])
CES DO
ENDOKRINT 17011 KN]A (TEDNI
YD)
§t. izboljSanj
Min-Max, tedni
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Signs and Symptoms Determine Cause HRdverse Event Ipilimumab
Present and Severity Management Therapy

Rule out

Provide appropri i and il

all.emat.ive ipili Y dn's in‘g as clincally appropri CONTINVE
etiologies \—
)
]
Suspect ,7
irAE? Grade 1 Manage with symptomatic therapy CONTINVE
l!et?lmm.e Improvement to < grade 1
severity using
NeI ‘:"c“ + Administer oral steroid therapy, such as prednisone 1
9;:3::9 :“g 9;?“ Zor mg/kg daily or equivalent SUSPEND
ELOYE UGS « If symptoms improve, gradually taper over a minimum
of 4 weeks
If no improvement to < grade 1 after 1 week,
If symptoms have a G, liver, manage as high-grade event
or endocrine etiology, refer « Treat with high-dose steroid therapy, such as
to their specific treatment Grade 3 non-skin toxicity methylprednisolone 2 mg/kg IV once or twice daily or

guidelines or any grade 4 toxicity equivalent

« If symptoms improve, gradually taper over 4 weeks

e |
PILIMUMEB — DIACRAMI o ot
UKREPANIA PRI IPNU -?xdministez antimicrobial prophylactics as appropriate -

@

for patients on long-term immunosuppressive therapy,
per institutional guidelines

LARLJUCKI

= POMEMBNA JE EDUKACIJA BOLNIKOV ZA ZGODNJE SPOZNAVANJE IMUNSKO
POGOJENIH NEZELENIH UCINKOV (IPNU)

= POZORNOST, ZGODNJE ODKRIVANJE IN ZDRAVLJEN]JE IPNUM!

= POMAGAMO SI Z ALGORITMI OBRAVNAVE, KI NAM POMAGAJ0 SPOZNAVATI IN
ZDRAVITI IPNU

= IPNU NIZKIH GRADUSOV
= USTREZNA SIMPTOMATSKA TERAPIJA IN/ALI ORALNI KORTIKOSTEROID
= IPNU SREDNJIH IN VISOKIH GRADUSOV
= IDRAVLJEN]E PO SMERNICAH USTREZNIH AVTOIMUNIH BOLEZNI
= VECINA ODREAGIRA NA VISOKODOZNI KS
= REDKO - ZDRAVLJEN]JE Z IMUNOSUPRESIVI
= NESPECIFICNE TEZAVE LEHEO POMENI]J0 ENDOKRINO AI - RECIMO HIPOFOZITIS

@




METASTATSKI MELANOM
ZDRAVLIENJE Z ANTICTLA 4 PROTITELESOM

(CASE REPORT)

Marija Ignjatovi¢, dr. med.

Izredni prof. dr. Janja Ocvirk, dr. med.

——

PG (1957, &): ANAMNEZA

* DA: negativna

* DB: po operaciji BCC levo temporalno




——

PG (1957, &): SEDANJA BOLEZEN

Avgust 2013, NEVROLOG

* TiSc¢o¢, stalno prisoten glavobol

* Latentna LS hemipareza, osebnostna spremenjenost

——

PG(1957, 3): DIAGNOSTIKA

CT glave = 4 x 6 cm cisti¢en tumor D frontalno
* okolni edem
* utesnitev desnega stranskega ventrikula
» hernijacija v levo in delno v tentorialno odprtino

MRI glave: ?
RTG PC - zgostitev v L spodnjem plju¢nem rezenju

CT prsnih organov = spremembe
* L spodnji pljucni rezanj bazalno (3,0 cm)
* L spodnji plju¢ni rezanj apikalno (0,5 cm)
D zgornji plju¢ni reZanj blizu hilusa (2,5 cm)

Bronhoskopija: vzorec ni uporaben

UZ trebuha: bp




——

PG(1957, &): kONZILII

OPERATIVNA ODSTRANITEV EKSPANIZIVNEGA PROCESA

——

PG(1957, 3): NEVROKIRURG

Septemeber 2013
Osteoplasti¢na trepanacija frontalno desno
Tumor makroskopski v celoti odstranjen

Pooperativni nevroloski status = bp

PH: metastaza MM




——

PG(1957, &): MELANOMSKI KONZILI)

Vv v

1. DERMATOLOG - ni leziS¢a primarnega melanoma
2. RADIOTERAPEVT - WBRT +/- RT lezis¢a tumorja
3. ONKOLOG - sistemska terapija

——

PQG(1957, 3): PET CT

* Jasno patolosko kopicenje radiofarmaka
* L sp.pljucni rezanj - medialno, 4 cm (max SUV 20.6)
* D zg.pljucni rezanj, 3 cm (max SUV 24.4)

* Nakazano poviSano kopicenje radiofarmaka
* L sp.pljucni reZanj - apikalno, 0.5 cm (max SUV 1.8)




——

PG(1957, 2): oNKOLOG

ST = Temozolamid

56 letni bolnik Kontrolni CT “troj¢ek” po 4.
ciklusu KT = progres bolezni v

V odli¢ni kondiciji o
pljucih

MM z metastazami v pljucih

in solitarnim zasevkom v
CZS, ki je reseciran * L sp.plju¢ni rezanj medialno

B raf WT # B raf inhibitorji 5.5 cm (prej 4 cm)
* L sp.plju¢ni reZanj apikalno

0.3 cm (prej 0.5 cm)
* D zg.plju¢ni reZanj -
4 cm (prej 3 cm)

——

PQG(1957, 3): oNkOLOG

ST 2. REDA Z AntiCTLA 4 -
[PILIMUMAB

Melanomski konzilij




——

PG (1957, &): oNkoLOG

MAREC 2014 JULIJ 2014

e Zacletek zdravljenja z Kontrolni CT “troj¢ek” - dalni
ipilimumabom regres plju¢nih zasevkov

« Prejel je vse 4 aplikacije * L sp.pljucni rezanj medialno
2,6 cm (prej 5,5 cm)
* NeZeljeni ucinki:
¢ Utrujenost

* Obcasno slabsi apetit

* Driska po 3 in 4 ciklusu * D zg.plju¢ni rezanj -

* L sp.pljuc¢ni rezanj apikalno
0.1 cm (prej 0.3 cm)

2,7 cm (prej 4 cm)

——

PG (1957, 3): oNKkOLOG

REDNI KONTROLNI PREGLEDI NA 3 MESECE

Asimptomatski
CT “trojcek” (oktober 2014 in januar 2015) - stagnacija

PET CT maj 2015 - izrazit regres glede na izhodisni iz oktobra
2013

Ostali kontrolni PET CT - nevitalni zasevki v pljucih




BOLNIKZ MM JE VEC KOT 3 LETA V REMISIJI PO
ZAKLJUCENEM ZDRAVLJEN]JU Z IPILIMUMABOM
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Anti PD 1

Prof.dr. Janja Ocvirk, dr.med.
Onkoloski institut Ljubljana

Ljubljana, 28.9.2017

Odpoved imunskega sistema —
nastajajoCa znacilnost raka

/—[ Emerging Hallmarks }—\

Activated T
Tumor cells can reprogram Cells Tumor cells can evade
cellular metabolism to gain detection and destruction by
energy ‘ ‘ the immune system

@

Tumor cells divide & Tumor cells invade and
without control metastasize to other tissues
Tumor cells sustain
proliferative signaling
Tumor cells evade Tumor cells encourage
growth suppressors growth of new blood vessels
Tumor cells resist

cell death
\ Established Hallmarks }—/

1. Hanahan D et al, Cell. 2011;144:646-674.
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Tumorske celice lahko zaobidejo
imunski sistem na vec¢ nacinov:

* |zguba exspresije antigenov

» Sekrecija imunosupresivnih citokinov in
zaposlovanje imunosupresivnih celic

* |zkoris¢anje imunskih preglednih mest poti,
kot so PD-1 pot

lzguba ekspresije antigena

Dendritic cells

+ In the adaptive immune
response, the first step of
tumor cell detection is
antigen capture and
presentation by dendritic
cells’

« Tumors can escape
detection by decreasing or
completely shutting down
antigen expression?

« Pinzon-Charry A et al. Immunol Cell Biol. 2005;83:451-461.
2. Ahmad M et al. Cancer Immunol Immunother. 2004,53:844-854
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Sekrecija imunosupresivnih citokinov
in zaposlovanje imunosupresivnih celic

+ Tumor cells can secrete
cytokines (TGF-B, IL-10,
VEGF) that have an
inhibitory effect on T and
NK cell function’

« Tumor cells can be
infiltrated by
immunosuppressive cells

that can inhibit T cell ' T
function?: : S
- ng cells

— MDSCs

TGF-[] = transforming growth factor [J; IL-10 = interleukin10; VEGF = vascular endothelial growth factor; NK = natural killer;
Teeg = T regulatory; MDSCs = myeloid-derived suppressor cells.
1. Zou W. Nat Rev immunol, 2006,6:295=307; 2. Finn OJ. N Engl J Med. 2008;358:2T04-2715.

IzkoriS¢anje imunskih preglednih mest
poti, kot so PD-1 pot

Priming Phase of
Eﬁe‘:to" Phase

Dendritic cell Naive T cell Activated T cell Tumor cell

+ Emerging research has
identified PD-1 as an
immune checkpoint
pathway that tumor cells
may exploit to evade
immune surveillance

Tumor cells may block
immune responses via the
PD-1 immune checkpoint
pathway by expressing the
dual PD-1 ligands, PD-L1
and PD-L2

PD-L2
Reprinted by permission from Macmillan Publishers Ltd: Nat Rev Cancer, copyright 2012,
PD-1 = programmed cell death protein 1; TCR = T-cell recepter; MHC = major histocompatibility complex; PD-L1 = programmed

cell death ligand 1; PD-L2 = programmed cell death ligand 2.
1. Pardoll DM. Nat Rev Cancer, 2012:12:252-64.
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IzkoriS€anje imunskih preglednih mest
poti, kot so PD-1 pot

Dendritic cell Naive T cell Inactivated T cell Tumor cell

. ;. « PD-1 is upregulated on
3 activated T cells during
the effector phase of the

immune response

» PD-L1 and PD-L2
engage the PD-1
receptor on T cells to
downregulate T-cell
activity in the effector
phase

T cell Tumor cells
Inactivation evade destruction

Reprinted by permission from Macmillan Publishers Ltd: Nat Rev Cancer,' copyright 2012.

PD-1 = programmed cell death protein 1; PD-L1 = programmed cell death ligand 1; PD-L2 = programmed cell death ligand 2.

1. Pardoll DM. Nat Rev Cancer. 2012;12:252-264.

PD-L1 in PD-12 so lahko izrazeni na
nekaterih tumorskih celicah

* Ekspresija PD-L1 v nekaterih tumorjih lahko z
vezavo na PD-1 zmanjsa delovanje Tumorsko
specificnih T celic

* PD-L2 ima pomembno vlogo pri tem, da se
zaobide imunski sistem

* Imonologija pri raku, ki zajema tudi PD 1 in
njegova liganda PD-L1 in PD-L2, je v fazi
intenzivnih raziskav
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Suppression of immune Re-invigoration of natural| i o
response anti-tumaor response " T o o
- W

Suppressor n"1' une cell
-]

£ %/’ “

h

Anti-PD-L1

Treatment FC'{ Receptor

13"-,. F]

ﬁ
Anti-PD-L14 Y
[
l\ °/ Boadq e 9 J\EJ K cell

Direct I\,r9|s of tumor cell and
suppressive immune cells via
ADCC

PD-1 inhibitorji

* Pembrolizumab (Keytruda)

* Nivolumab (Opdivo)

* Ta zdravila so pokazala, da so koristna pri
zdravljenju vec vrst raka, vklju¢no z
melanomom, nedrobnoceli¢nim pljucnim
rakom, rakom ledvic, rakom mehurja, rakom
glave in vratu ter Hodgkinovim limfomom.
Raziskujejo tudi uporabo pri stevilnih drugih
vrstah raka.
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Nezeleni sopojavi

PD-1 inhibitorjiimajo ugoden toksi¢ni profil

Najpogostejsi sopojavi terapije so: utrujenost, srbez, izguba
apetita in diareja

Imunsko pogojeni nezeleni sopojavi so redki, a se lahko
pojavljajo v obliki dermatitisa, pneumonitisa, hepatitisa,
kolitisa ali hipofizitisa

Obicajna intenziteta sopojavov blaga in obvladljiva s
standardnimi ukrepi, resne nezelene sopojave gradusa 3-4
razvije 10-15% bolnikov

Sunshine J. Curr Opin Pharmacol 2015;23:32-8; (11) Weber J S, 2015, J Clin Oncol;33:2092-99

Nezeleni sopojavi

* V primeru imunsko pogojenih sopojavov uporaba
imunosupresivov (kortikosteroidi, infliksimab, mikofenolat)
in ustrezno nadomeséanje hormonov pri endokrinopatijah

* Potek le-teh predvidljiv

prva se pojavi kozna toksi¢nost

sledi pojav kolitisa po okoli 6 tednih od zacetka zdravljenja.

hepatitis in endokrinopatije se pojavijo med 12 in 24 tednov
zdravljenja.

po 24 tednih je pojav novih imunsko pogojenih sopojavov redek

Sunshine J. Curr Opin Pharmacol 2015;23:32-8; (11) Weber J S, 2015, J Clin Oncol;33:2092-99
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* irAEs may occur at any time during treatment!

— Time to irAE onset can range from within the first few weeks or months to
up to a year after treatment initiation24

— Most irAEs will occur during the first few doses®
— The pattern of onset may vary by organ system®

* Incidence of all-grade irAEs is approximately 58% with CTLA-4 inhibition®

and approximately 35% with PD-1 inhibition”

— The majority of irAEs with PD-1 or CTLA-4 monotherapy blockade are grade
1-2, most frequently occurring in skin or Gl tract?

— Grade 3-5 events in the Gl tract occur in 210% of patients receiving CTLA-4
inhibition?

— Grade 3-5 events occur in <5% of patients in all organ systems during
monotherapy with PD-1 and PD-L1 blocakde?

Risk of irAEs appears to be dose-dependent for anti-CTLA-4 but not for
anti-PD-1 agents?®

Combination therapy with anti-CTLA-4 + anti-PD-1 increases the incidence
and severity of irAEs but does not modify the pattern of organ
involvement*

GTLA-4 = cytotoxic T-ympl protein-4; GI - I
PD-1 = programmed death receptor-1; PD-L1 = programmed deat igand 1

% patients

% patients

1. Champiat S et al. Ann Oncol. 2016;27(4):5569-574. 2. Michot JM et al. Eur J Cancer. 2016;54:139-148. 3. Eigentler TK et al. Cancer Treat
18. 4. Boutros C et al. Nat Rev Clin Oncol, 2016;13(8):473-486. 5. KEYTRUDA [package insert], Whitehouse Station, Ny

- Inc.; 10/2016. 6. Hodi FS et al. N Engl J Med 2010; 363:711-723. 7. Yamazaki N et al. Cancer Chemother Pharmacol. 2017 Mar

11 [Epub ahead of print]. 8. Topalian SL et al. N Engl J Med 2012; 366:2443-2454. 9. Wu J et al. Sci Rep. 7:44173 doi:10.1038/srepd4173.
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Table 1. Immunotherapy Toxicity

Type of General
Immunatherapy Symptoms Skin Toxicity Gl Toxicity Hepatotoxicity Endocrinopathy Other Toxicities
Checkpoint protein Fevers, chills, and Maculopapular®7? Diarrhea and colitis Elevated LFTs Hypophysitis, Pneumonitis not common;
inhibition: PD-1 lethargy®® 72 wi 72

uncommon®*"*

inhibition: PD-L1 lethargy®' with ulceration
rarg®!.82

J'S, 2015, J Clin Oncol;33:2092-99

Checkpoint protein ~ Fevers, chills, and Maculopapular®™** Diarrhea and colitis ~ Elevated LFTs
rare®

Y more . Guillain-
common, adrenal  Barré, myasthenia
insufficiency®-"? gravis, nephritis, all

rarg®s 72

Hypophysitis, Pneumenitis rare; anemia
thyroiditis more rare® &2
commen, adrenal
insufficiency®-82

Sunshine J. Curr Opin Pharmacol 2015;23:32-8; (11) Weber
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PNOO1 Part B1:
Drug-Related Adverse Events (N = 135)*

Al Grades,n (%) Grade 3.4,n (%)

Any 107 (79) 17 (13)
Fatigue 41 (30) 2(1)
Rash 28 (21) 3(2)
Pruritus 28 (21) 1(1)
Diarrhea 27 (20) 1(1)
Myalgia 16 (12) 0
Headache 14 (10) 0
Increased AST 13 (10) 2(1)
Asthenia 13 (10) 0
Nausea 13 (10) 0
Vitiligo 12 (9) 0
Hypothyroidism 11 (8) 1(1)
Increased ALT 11 (8) 0
Cough 11 (8) 0
Pyrexia 10 (7) 0
Chills 9(7) 0
Abdominal pain 7 (5) 1(1)

1. Hamid O et al. N Engl J Med. 2013;369:134—144.
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J.B. A. G. Haanen', F. Carbonnel®, C. Robert®, K. M. Kerr*, S. Peters’, J. Larkin® & K. Jordan’, on behalf of
the ESMO Guidelines Committee™

"Netherlands Cancer Institute, Division of Medical Oncology, Amsterdam, The Netherands; “Department of Gastroenterology, Kremlin Bicétre Hospital, Assistance
Publique-Hopitaux de Paris (AP-HP), Paris, France; *Department of Medicine, Dermatology Unit, Gustave Roussy Cancer Campus, Villgjuif, France; *Department of
Pathelogy, Aberdeen University Medical School & Aberdeen Royal Infirmary, Aberdeen, UK; *Oncology Department, Centre Hospitalier Universitaire Vaudois
(CHUV), Lausanne, Switzerland; *Royal Marsden Hospital NHS Foundation Trust, London, UK; "Department of Medicine V, Hematology, Oncology and
Rheumatology, University Hospital of Heidelberg, Heidelberg, Germany

*Correspondence to: ESMO Guidelines Committee, ESMO Head Office, Via L. Taddel 4, CH-6962 Viganello-Lugano, Switzerland. E-mail: clinicalguidelines@esmo.org
"Approved by the ESMO Guidelines Committee: May 2017.

Nivolumab

Pembrolizumab

Metastatic melanoma

2™ line metastatic NSCLC

2™ line metastatic RCC

Classical Hodgkin's disease®
Recurrent or metastatic SCCHN®
Locally advanced or metastatic UCC

Metastatic melanoma

2™ line metastatic NSCLC (PD-L1 > 1%)

17 line metastatic NSCLC (PD-L1 > 50%)

1% line metastatic NSCLC in combination with pemetrexed + carboplatin
Classical Hodgkin's disease

Locally advanced or metastatic UCC™

MSI-H or MMR deficient metastatic malignancies®

EMA -+ FDA
EMA + FDA
EMA + FDA
EMA -+ FDA
EMA -+ FDA
EMA + FDA

EMA+ FDA
EMA+ FDA
EMA+ FDA
FDA

EMA® 4+ FDA®
FDA

FDA
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e Rash
e Pruritus
* Vitiligo

Kozni nezeleni ucinki

Huoid skin [rritants,
avoid sun exposUre,
Grade 1: topical emolli ents recommended Physical exam
sdnrzch, with orwitiout : Exciude other causes, p.g. viral iness,
symptoms, < 10% BSA Topical starcids (mild strength) cream iy
{see Fgure 4) o +/- oral or iopical antihistamines Br ftch infction, cther dnig
rash Gmfiw.u BSA I {potant) 5 4/ o g %qilﬂ < ks dowe
covers o cream b +/- oral or
(500 Figure 4} - or tich Consider dermatology refemal and skin biopsy

or grade 2 with substantial sympioms

74
orif severe |v. (et
05-1 nmm(wmmmnm

Withhoid 1CP{
Topical treatments 25 above (potent)
f mildto moderate 0.5-1 mg/kg s for Grade 1
Grade 3: protnisolne
[ rash covers > 30% BSA (see Figure 4) J—; ‘od for3 days then wean over -2'-:& ¢ Demiatology review ’

ON MESPONSE, WEan over 2-4 weeks
Recommence ICPi at G1/mild 62 afier discussion
‘with patient and consultant

{ ‘with associated symy

Grade 4:
skin sloughing > 30% BSA (see Figure 4)
iptoms
(e.g. erythema, purpura, epidarmal detachment)

As for Grade 1
Dermatology review

Punch biopsy
Clinical photography

Hannen, Ann of Oncol, 2017
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Kolitis
e Prianti PD 1 je G3,4 zelo redek, samo 1-2%

* kortikosteroidi (prednizolon 1mg/kg/dan)
e Odgovori 87,5% bolnikov
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Motnje v delovanju SCitnice

* Merjenje TSH, T3, T4

* Pred zdarvljenejem in v spremljevi vsak 3 cikel.

* Ob nepravilnostih ob vsakem ciklu
imunoterapije
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Hepatitis

* Pojavi se pri 5-10% bolnikov

* G2 - zacasna prekinitev z imunoterapijo, do
znizanja na G1. Ce vztraja daj kot 2 tedna,
kortikosteroidi (prednizolon 1mg/kg/dan)

* G3,4 — ukinitev imunoterapije in
kortikosteroidi (prednizolon 1mg/kg/dan), ce
ni odgovora biopsija jeter in konzultacija s
hepatologom

[ wweew
frate 1 >
[ ALY o ST > U LN E Cortrue fmmart g 1—[ H = B30 UL et 1 v ]

Re-check LATsARalbesin owery 3 duys
2.3 shins oot o alahal hEtTy
Grmte = Perfrm ey soeen Hemilis AR/ Coordiagy.
AL Tor A51 Sz UN Hepaitis EPCAR o' AMA/SMALEMELALPA DL
i shedes
Conder mmaging o met b sk b1
L.
™
A e dailly L FTSAMR dlfssiita
Grade ¥ [ e
[ ¥ or AST S-dim LN e
Liow threshaid 1o atedl i ginicu cncem
et o atnves hepalolagy ot
¥ or AST > i LN Consither fwer Hogey
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Pneumonitis

BT ST TS
Basdire

indcaims
ChemtTmy
Grae 1: Cosider defay of yeatmert
B (FCAIECA TS/ Ty SR
Fadogmhn chunges oy % Badas % L )

Hadfioisnt 5 seghcpoe MUF Hf conc izt
Bepat sy

Conione Wit L st~ wean 5 ¢y indhcated

frasmar g s - cor me e #0 5
AWM or rhabdpatmtie d cbimaley

Zakljueki

* PD-1 inhibitorji so ucinkovita imunoterapija, ki
jo ze uporabljamo v zdravljenju melanoma,
pljucneag raka, raka ledvic, raka mehurja, raka
glave in vratu ter Hodgkinovega limfoma.

* Nezeleni ucinki so utrujenost, srbez, izguba
apetita in diareja, lahko tudi pneumonitisa,
hepatitisa ali hipofizitis.

* Nezeleni ucinki so obicajno blagi in dobro
obvladljivi.
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Zdravljenje bolnika z met.
svetlocelicnim karcinomom
ledvice s PD-1 zaviralcem -
nivolumabom

Dr. Marina Mencinger dr. med.
Onkoloski Institut, Ljubljana,
Sept 2017, Imunoterapija v onkologiji

Nivolumab: Zaviralec PD-1 imunskih
stikal

Receptor PD-1na T
celicah zavira imunski
sistem.

To preprecuje
avtoimune bolezni, a
prepreci delovanje
imunskega sistema proti
tumorskim celicam.

PD-1 Checkpoint Inhibitors

H Nivolumab & \f'
( Pembrolizumab

Nivolumab je humano
monoklonsko IgG4

. . v Non-small cell Cytotoxic
protitelo, ki se veZe ne et €08 T-Cell
PD-1 receptor ter or |
deblokira zavrt imunski -
sistem. https://www.youtube.com/watch?v=50cFleeWgZA

76(107)



Onkoloski institut Ljubljana Imunoterapija v onkologiji 28. september 2017

Kaj je intersticijski pnevmonitis?

Simptomi
/znaki:(dispnea,
kaselj, bolecina v
prsih, utrujenost,
izguba teze, vrocina)

Diagnostika:

HR-CT

BAL, plju¢na biopsija

plju¢ne funkcije (znizana DLCO)

Pnevmonitis je “star znanec”....pri
sistemskem onkoloSkem zdravljenju ter
obsevanju

Onkoloska zdravila, ki povzrocajo pneumonitis:
Citostatiki-docetaxel, bleomicin, gentamicin

Tarcna zdravila: zaviralci EGFR-cetuximab, transtuzumab,
erlotinib, gefitinib, lapatinib

mTOR inhibitorji: temsirolimus, everolimus

OBSEVANIJE

1-Topalian ST, NEJM 2012
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Pogostost intersticijskega
pnevmonitisa z nivolumabom (smpc)

Pnevmonitis, dispnea kasej: : pogosti (= 1/100 do < 1/10)
Nivolumab v monoterapiji: pojavnost pnevmonitisa,
vklju€no z boleznijo plju¢nega intersticija in s plju¢nimi
infiltrati, znasala 3,0 % (67/2.227).

Resnost vecine primerov je bila stopnje 1 ali 2.

O primerih stopnje 3 so porocali pri 0,7 % (16/2.227)
bolnikov, o primerih stopnje 4 pa pri < 0,1 % bolnikov
(1/2.227).

Mediani ¢as do pojava je znasal 3,3 meseca (razpon: 0,0-
19,6).

Do izboljSanja je prislo pri 52 bolnikih (78 %),

mediani ¢as do izboljSanja pa je znasal 5,6 tedna (razpon:
0,1+-53,1);.

Moski, 60 let,

Zivi z 7eno, dva otroka

Hipertonik od 2009, operacija hernija disci, trebusne kila,
Dupytrenova kontraktura,

Zdravila:, Prenessa 4, Coupet 1 tbl., Aspirin 100, Omnic ocas 1 tbl,
Codein, Doreta pp, Loram zv,

2009 hematurija, tu desne ledvice, D nefrektomija, DG:
svetloceli¢ni ca

2015 sept: bolecina aksilarno, shujsal 10 kg, se hitro zadiha,
tipna zadebelitev ob rebrih aksilarno 10 cm
Lab: Hb 129, Ca 3.2, CRP 57,




1. red zdravljenja

RTG, CT: zasevki v torakalni steni (plevra,
rebra), mediast bezg,

Biopsija zasevka v 8. rebru: potrdi zasevek
svetlocelicnega ca

Dec 2015:

1. Pazopanib 400 mg (polovi¢ni odmerek), ki
smo ga v 1 m dvignili na 800 mg

2. Hiperkalciemija
Hidracija, Zoledronska kislina 4mg/mesec iv.

Opusti naj statin.

Stranski ucinki pazopaniba

JAN 2016

1. Splosno pocutje boljSe, izboljSan apetit, krvavitev iz
nosu 2x po 30 min

2. Hemogram : levko, nevtropenija 1.0x 10 9, Hb 128,
Tr N, CRP 142, jetrni testi normalni

3. Krvni pritisk 160/80

4. Prehodna ukinitev pazopaniba.

. Napotitev k ORL specialistu-lasersko pozgal krvaveco
Zilico.

6. Ureditev krvnega pritiska z antihipertenzivi

Ul




Ucinkovitost pazopaniba: progres

vecje lezije, meSan odgovor

13:19:48
19.05.2016
BGSS

k¥:100 mAs: 257

KS

ThorAbd 3.0 I3if tra

CTPRSNIH ORGANOV IN TREBUHA S KS

CT maj 2017, primerjava s 24.11.2016:

V poteku VIII. rebra desno lateralno je videti mehkotkivno
formacijo z destrukcijo rebra premera cca 73 mm (predhodno 43
mm).

Plevra desno je mestoma nodularno zadebeljena - nekoliko manj
kot pri predhodni preiskavi, zadebelitve je videti tudi v interlobiju

Ucinkovitost nivolumaba pri
karcinomu ledvic

Podaljsano prezivetje pri No.of Median Overall No. of
o . Pati Survival (95% Cl) Death:
bolnikih z metastatskim WO GSRO picel G
svetloceli¢nim karcinomom ; Nivolumab 410 250(218-N|) 183
) ) o 1 D"a\_‘\ Everolimus 411 196(176-23.1 215
ledvice v primerjavi z T 09 Nw_ N —
: : N ™ N oo 07 845505
everolimusom pri bolnikih, i i o
9 01 '
ki so predhodno prejemali S o5 \\
enega od tirozin kinaznih g % yNivolumh
O o S 044
inhibitorjev (sunitinib ali £ o ~
pazopanib). 3 0 R
& 014
DO"‘ T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 W 3
Months
No. at Risk
Nivolumab 410 389 359 337 305 275 213 139 73 29 3 0
Everolimus 411 366 324 287 265 241 187 115 61 20 2 0

NEJM, Motzer et al, 2015




Klinicno stanje pred uvedbo
nivolumaba

Ob pregledu: brez tezav s strani dihanja, sploSno pocutje dobro,
apetit izboljsan, bolecina aksilarno

Lab.: CRP 27, Hb 117, Ca 2,76

Ucinkovitost nivolumaba-regres

kv:100 mas: 277

KS

ThorAbd 30 131f tra

CTPRSNIH ORGANOV IN TREBUHA S KS

CT 10.10.2016: Zasevki v bezgavkah mediastinuma, plevri,
pljucih in skeletu reber desno so se glede predhodnega CT
19.05.2016 zmanjsali, posamezni Ze v regresu.

VENDAR......




Organizirajoca pljucnica ob

nivolumabu

CT 10.10.2016: Na novo so vidni
obseznejsi intersticijski infiltrati v
desnem plju¢nem krilu, mestoma
alveolarni- CT lahko pnevmonicni
ali medikamentozni ? glede na
obliko manj verjetno postobsevalne
narave

CTPRSNIH ORGANOY IN TREBL

Pulmolog: bronhoskopija s TBB, plju¢ne funkcije

DG: kriptogena organizirajoca pljucnica,
Medrol 32 mg, pulmolog svetuje nadaljevanje z nivolumabom

Pnevmonitis se najveckrat pojavi v
prvih 6 mesecih..

Pneumonitis With Anti-PD-1/PD-L1 Therapy

Al grades (n =43) { 1

Grade 1:2(n = 31) Fig 1. Time from first dose of anti-
programmed death-1/programmed death

ligand 1 therapy to date of pneumonitis event

. stratified by grade, with interquartile range
Grade 3 or higher (n=121{ ¢4 5 1 i ’ and median values shown.
0 180 360 540
Time Since Beginning Therapy (days)
A Patient with pneumonitis @ Patient with grade 3-5 pneumonitis

Patient with grade 1-2 pneumonitis  * Median time to development of pneumonitis

Naidoo, JCO, 2017
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Stopnje Il:

Stopnja I:
asimptomatski,

radioloski znaki
dnevne

aktivnosti

Ukinitev
nivolumaba, zdr

S

Resolucija
radioloskih spr.

Im

Ponovna uvedba
specif. zdr.

simptomatski,
ne omejuje

ZniZevanja
odmerka

Ukrepi ob pnevmonitisu (SMPC-nivolumab)

Stopnije lll,
simpt, omejuje

Stopnje IV:
Zivljensko
ogrozujoc, um.
ventilacija

dnevne
aktivnosti,
potrebuje kisik

Medrol LEINE Medrol 2-
1 mg/kg ukinitev 4 mg/kg
|

L poslabsanje I

Znizevanje Medrola.

odmerku 24 mg

Jan 2017:

Se kaslja. Kliniéno slabsi.
Lab: CRP 50,

RTG pc regres IT sprememb,
nujni CT

Konec dec 2016 povisana TT do 39, CRP 200
Uvede se antibiotik Amoksiklav,

Klinicno spremljanje
V nov 2016, Kontrola pri pulmologu, RTG
izboljsanje, plju¢ne funkcije brez dinamike.

Dec 2016 navaja dispneo, ukinjen nivolumab
za en mesec, nadaljuje z Medrolom v

83(107)



Resolucija intersticijskih sprememb
na pljucih, vendar...

~ \\W/ CT PRSNIH OR 3 - 3 CT PRSIITH ORGA
19.1.2017: Progres zasevkov v mediastinalnih bezgavkah. Regres
zgostitev na plevri D. Ostale lezije v stagnaciji.

Progres zaradi ukinitve zdravljenja?
Progres zaradi prejemanja
kortikosteroidov?
Pseudoprogres?
Rezistenca na nivolumab?




Pseudoprogres

Pretreatment 2 months 4 months
’ - ™
/4 4 4
4 L] |

» Nipogost.

eV Klini¢ni raziskavi CheckMate 057, 16/71 bolnikov ki
je prejelo zdravljenje po progresu (22%), ali 16/292
bolnikov, ki je prejelo nivolumab (5%)

Topalian S et al. NEJM 2012;

Nadaljevanje z nivolumabom po
progresu v mediastinumu...

Klini¢no se stanje pocasi izbolj$uje. Manj kaslja. Se vedno se hitro zad

3 {s e CT PRSI BUHA

CT 28.4. 2017: Stanje po patoloski frakturi korpusa THS,
mehkotkivna komponenta zasevka nekoliko utesnjuje
spinalni kanal ter levi i.v. foramen nivoja TH8/9. Stagnacija
oz regres ostalih lezij. l

Nadaljuje z nivolumabom ter lokalno zdravljenje frakture-obsevanje




Ponoven zagon intersticijskega
pnevmonitisa?, okuzba?, progres?

Avg 2017: vec kaslja, po 100 m se zadiha, s
Ukinitev nivolumaba

KV:100 mAs:211
Ks

S
MIP_ 8.0

CT 5.9.2017 V pljucih obojestransko mediobazalnih segmentih so
vidne alveolarne zgostitve z zra¢nim bronhogramom, desno
premera 46x19, levo 43 x 12 mm - lahko gre za vnetne infiltrate.
Zadebeljen intersticij obojestransko posterobazalno - fibrozne
spremembe? Ostale lezije v stagnaciji.

Torej ponoven zagon
pnevmonitisa®?....

Trenutno v diagnostiki na KOPA Golnik

Pljucne funkcije:

Bronhoskopija s TBB:
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Time to and Durability of Response in
Patients Who Discontinued Due to Toxicity
+ A total of 38% (120/314) of patients who received NIVO+IPI discontinued due to toxicity
= ——— 0 B/
= -
== L [ ——
= M On treatment —t—
E E{'_ W Off treatment Ta-ﬂ‘ — T T T T T 1
5 ;_ O First response o 8 16 Ei‘m!?:*k:; 6 & 72 8
% 2:77- »> 0Ongoing response
== z
== S S S T A
e Time (weeks)
= 68% (81/120) of patients who
R discontinued NIVO+IP| due to drug-
e et related toxicity experienced a
complete or partial response Larkin, ECC, 2015

Priporocila proizvajalca glede
stranskih ucinkov

Bolnike je treba neprestano nadzirati (Se vsaj do 5 mesecev po
aplikaciji zadnjega odmerka), saj se nezeleni ucinki nivolumaba
ali nivolumaba v kombinaciji z ipilimumabom lahko pojavijo v
katerem koli ¢asu med zdravljenjem ali po ukinitvi zdravljenja.

Kaj ste prejemali v zadniji

polovici leta?

87(107)
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Ob kombinaciji zaviralcev stikalnih tock, je p
pogosteje tezje stopnje

Al patient cases [n = 43)

- St vseh pacientov 915

2% Monotherapy (n = 24, 56%) (Combination therapy in = 13, 44%)
10

8% 8%
o

No. of Patients With Pneumonitis

CTCAE Grade

Naidoo, JCO, 2017
Fig2 Patents in whom pneumonits developed stratified by highest Common Terminology Ciiteria for Adverse Evenits (version 4.0; CTCAE) grads, including whether patients
ved anti 1

ation with ant-cytotoxic - .

Zakljucek

* Pribolnikih, ki prejemajo zaviralce stikalnih tock ali
kombinacije z njimi je potrebno pomisliti na mozne
avtoimune bolezni.

* Pomembno je tesno sodelovanje med specialisti
razli¢nih ved.

* Toksi¢nost lahko zaustavimo s kortikosteroidi ali drugimi
imunosupresivnimi zdravili.

» Toksi¢nost/ucinkovitost zdravljenja se lahko pojavi po
prenehanju zdravljenja oz ob ponovni uvedbi
zdravljenja.
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AntiPDL]1 — uporaba, delovanje, nezeleni ucinki

Breda Skrbinc

— The Cancer-Immunity Cycle
Trafficking of

T cells to tumors
Ay (CTLs)
@

Priming and activation
(APCs & cells) ,/:3)\.
=2

(5\ Infiltration of T cells
into tumors
(CTLs, endothelial cells}

Iymph node

Cancer antigen @

presentation

(dendritic cells/ APCs) (é\
2/ Recognition of

cancer cells by T cells
(CTLs, cancer cells)

e
@

Killing of cancer cells
(Immune and cancer cells)

Release of CD

cancer cell antigens
(cancer cell death)

Figure 1. The Cancer-lImmunity Cycle
The generation of immunity to canceris a cyclic process that can be self propagating, leading to an accumulation of immune-stimulatory factors that in principle
should amplify and broaden T cell responses. The cycle is also characterized by inhibitory factors that lead to immune regulatory feedback mechanisms, which
can halt the development or limit the immunity. This cycle can be divided into seven major steps, starting with the release of antigens from the cancer cell and
ending with the kiling of cancer cells. Each step is described above, with the primary cell types involved and the anatomic location of the activity listed. Ab-
breviations are as follows: APCs, antigen presenting cells; CTLs, cytotoxic T lymphocytes.

Immunity 39, July 25, 2013 ©2013 Elsevier Inc.
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The Cancer-Immunity Cycle

Priming and
activation

Trafficking of ©XacL1

T cells to tumors  CXCLS®
CcD28/B7.1 o
CD137/CD137L
OXA0/OXA0L
CD27/CD70

HVEM

Infiltration of T cells
into tumars

CTLA4/BT 1
PD-L1/PD-1
PD-L1/BT 1

LFATACAM1
prostaglandins

Selectins
VEGF
Endathelin B racaptor

Cancer antigen
presentation

Recognition of
cancer cells by T cells
IFN-0
CD40L/CD40
CON

ATP

HMGB1

TLR

IL-10
L4
13

T cell receptor
Reduced pMHC on cancer cells

Release of 2
] Arginase
cancer cell antigens o MICAMICE
W Stmulatory factors
W Inhibitors

Immunogenic cell death ‘Er‘\?w-wH;‘ —
Tolergenic cell death APCePhNNs

Stimulatory and Inhibitory Factors in the Cancer-Immunity Cycle

Immunity 39, July 25, 2013 ©2013 Elsevier Inc.
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“PDLOMAS" ACTIVITY IN2015

T

<2
HNSCC

-—

‘Em\"’”’"\

Fig. 1. The spectrum of activity of PD-1 and PD-L1 antibodies in
many types of cancer defines the ‘PDLoma’ concept. PD-1: pro-
grammed cell death protein; Mel: melanoma; RCC: renal cell
carcinoma; NSCLC: non-small cell lung cancer; HNSCC: head
and neck squamous cell carcinoma; NHL: non-Hodgkin lym-
phoma; MSI high CRC: microsatellite instability colorectal car-
cinoma; TNBC: trple-negative breast cancer; Mesoth:
mesothelioma; HCC: hepatocellular carcinoma; oesophag: oeso-
phageal cancer; SCLC: small cell lung cancer.

JM. Michot et al | European Journal of Cancer 54 (2006) 139148

PDL1 expression patterns in different types of cancer

Melanoma

Gastric carcinema

B

NATURE REVIEWS | CANCER VOLUME 16 | MAY 2016 | 275
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Distribution of grade 3-5 IRAEs

LSS

Distribution of grade 1-2 IRAEs

LES

% patients
% patients

R [y 3 > &
oF O WP g U8 R
It & G s

& &
« « +

Distribution of grade lell and grade llleV IRAEs for all tumour types in the main clinical trials with anti-CTLA4, anti-PD-1 or anti-PD-L1 antibodies as single therapies.

The values quoted are the median (range) IRAE rates for the set of clinical trials as a whole. IRAEs: immune-related adverse events; CTLA-4: cytotoxic T-lymphocyte-associated

antigen 4; PD-1: programmed cell death protein; Gl: Gastro-Intestinal.

JM. Michot et al | European Journal of Cancer 54 (2006) 139148

Hypaohysitis
Uveitis and
orbital inflammation

Dry mouth

Preumaonitis
Hypothyroidism

_- Adrenal insufficiency
Hepatitis \

Rash and vitiligo Enterocolitis
Pancreatitis and
auto-immune diahetesl' |

/ Arthralgia

y WA E2015

Fig. 3. The clinical spectrum of IRAEs. IRAEs: immune-related

adverse events.

JM. Michot et al | European Journal of Cancer 54 (2006) 139148
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The overall management approach and actions to be implemented for IRAEs associated with immune checkpoint blockade, according to the
Common Terminology Criteria for Adverse Events (CTCAE) severity grade.

Severity Type of patient care Steroids Other immunosuppressive drugs Immunotherapy and
CTCAE grade subsequent approach

1 Ambulatory Not recommended Not recommended Continue

2 Ambulatory Topical steroids or Not recommended Suspend** temporarily

systemic steroids
oral 0.5—1 mg/kg/d

3 Hospitalisation Systemic steroids To be considered for patients with Suspend and discuss
oral or IV unresolved symptoms after 3—5 d resumption based on
1-2 mg/kg/d for 3 d of steroid course risk/benefit ratio with
then reduce to 1 mg/kg/d  Organ specialist advised patient

4 Hospitalisation consider ~ Systemic steroids IV To be considered for patients with Discontinue

the intensive care unit methylprednisolone unresolved symptoms after 3—5 d permanently

1-2 mg/kg/d for 3 d of steroid course Organ specialist advised
and then reduce to
1 mg/kg/d

** Qutside skin or endocrine disorders, where immunotherapy can be maintained.

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
TECENTRIQ safely and effectively. See full prescribing information for
TECENTRIQ.

T
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oy .
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e, decresed ppetite. Sauses,
ca. and pyneia. (6.1

PECTED ADVERSE REACTIONE. contsct Geneatech st
5 ar FDA ac 1-900-FDA 1088 or wonn fio povimecbennh.

None (31
! IN SPECIFIC POPULATIONS
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
BAVENCIQ safely and effectively. See full prescribing information for
BAVENCIO.

—— INDICATIONSANDUSAGE———
BAVENCIO isa death lizand-1 (PD-L1) blo

indicated for he freatment of adults and pediaivic patients 12 years and older
viith metastatic Merkal call carcinoma (MCC). (1)

This indication is approved under accelerated approval. Continued approval
Sor this indication may be confingent upon verification axd deseripion of
clinical bensfit in comfimmatery trials. (1, 14)

DOSAGE AND ADMINISTRATION
* Administer 10 mg 'k as an intravencus infission over 60 mimutas every
2wesks. (2.1)
. with and an antibistamine for the first
4 infisione and subsequently 2s nesded (2.2)

————————DOSAGE FORMS AND STRENGTHS——————
Injection: 200 mg/10 L. (20 mg'mL) solution i single-dose vial. (3)

CONTRAINDICATIONS.

None. (4)

WARNINGS AND PRECAUTIONS——— e
. Immne—med::bedpnmmmm Witkheld for moderate prewmoniti;
for severe, b

prewmonitis. (3.1)

Imumme mediated hapatitis: Monitor for changes ix liver finction.
" Wihold for moderte, hepatitis; permanently discontinue for s=vars or lifs-
threatening hepatitis. (3.2)

* Imrmme madiated colitis: Withhold for modsrate or severe coliti:
permanendly discontinue for [ifs fhreatening or recurrent ssvars colitis. (3.3)

* Immume mediated endocrinopathies: Witkhold for severe or lif-thraatening
endocrinopathies (3.4)

* Lsuune auediated napris and rmaldy st Withhold i mdests

discontinue for lifs-

orsev
threatening nephritis or nemld\sﬁmmon .5

* Infusi Intemupt or slow the rate of infusion for mild or
‘moderats infusion-related reactions. Stop the infision and permanently
discontime BAVENCIO for severs or life-threatening infusion-related
reactions. (3.7)

* Embryo-fetal tomicity: BAVENCIO can cause fetal harm. Advise of
potential risk to a fetus and use of effective contraception. (3.8, 8.1, 8.3)

e ADVERSE REACTIONS—————
Most conmon advarse reactions (upnﬂad in:> 0% o ptients) wece Biigus,

‘pain, diarthes, naus
Gncrezsed appeite, an peripheral sdems (6.1

To report SUSPECTED ADVERSE REACTIONS, contact EMD Seromo
at 1-800-283-8088 ext, 5563 or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch.

-———————USE IN SPECTFIC POPULATIONS
Lactation: Advise not to brasstfeed. (8.2)

See 17 for PATIENT COUNSELING INFORMATION and Medication
Guide.

Revized: 32017
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listed

HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use

IMFINZI safely and effectively. See full prescribing information for IMFINZI.

= Immune-Mediated Hepalitis: Monitor for changes in liver function. Withhold for

9

or total bilirubin elevation. (2.2, 5.2)
¢ LT e e e
for severe o e hreatening colis. (2.2,5.3)

treatment of patients with
= Locally advanced of metastatic urothelial carcinoma who:

have
ehemotherapy, (1)

« have disease progression within 12 months of neadiuvant or adiwvant

: « lmm ndocrin :
AND USAGE « Adreral Insuffigiency. Hypophysitis. or Type 1 Diabetes Mellilus: Withhold for
IMFINZI 1 (PD-L1) blocki indicated for the ‘moderate, severe of life-threatening. (2.2, 5.4)

Immune-Megiated Neghritis: Monitor for changes in renal function, Withhold for
moderate and permanently discontinue for severe o Ife-threatening nephiits.

disease progression during or following platinum-containing {22,55)

« Infection: Withhold for severe or life-threatening infection. (2.2, 5 6)
insinn Related Reagfions: Intermupt infusion o slow the rate of infusion for mild

upon verification and description of cinical benefit in confirmatory trias. {1)

treatment with platinum-containing chemotheragy. (1) permanenty severe or
This indication tumor lehm reactions. (2.2, 5.7)
and duration of response. Continued approval for this indication may be confingent  » an cause fetal harm. Advise females of reproductive

Embrvo-Fetal Toxicity:
Batentl o e ptctol ik 1 3 s and s of et comiaczion, (53,
83)

@21
Dilute prior to intravenous infusion. (2.3)

Administer 10 mg/kg as an intravenous infusion over GO minutes every
2 weeks.

Most common adverse events (reparted in 16% of patients) were tigue,
musculaskeletal pain, constipation, decreased appetit, nausea, peripheral edema,
and urinary tractinfection. (6.1)

Injection: 500 mg/10mL (50 mg/mL} solution n  single-dose vial. (3)
Injection: 120 mg/2.4mL (50 mg/mL ) solution in a single-dose vial. (3)

To report SUSPECTED ADVERSE REACTIONS, contact AstraZeneca at
FDAal fd

USEIN

None. (4)

Lactation: Advise not to breastieed. (8.2)
See 17 for PATIENT COUNSELING INFORMATION and Medication Guide

WARNINGS AND

discontinue for severe or lfe-threatening pneumonitis. (2.2, 5.1)

« Immune-Mediaied Preumorilis: Withhold for moderate and permanently

Revised: 52017
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IMUNOTERAPIJA V ONKOLOGIJI
Ljubljana, 28.9.2017

Predstavitev bolnika z
malignomom pljuc na
zdravljenju z antiPDLI

Mag. M. Unk, dr. med.
Onkoloski institut Ljubljana

¢ 69 letni bolnik

* DB: arterijska hipertenzija, hiperlipidemija,
generalizirana ateroskleroza (periferna arterijska
obliterativna in koronarna boleznen, aortobifemoralni
obvod in TEA ACI sin. (2007), zilna opornica v RCA
(2011 in 2012) in v ACl dex. (2013),

* V predoperativni obravnavi januarja 2013
opravljen RTG p/C — lezija v levem zgornjem
pliuénem reznju

¢ Slikovna in invazivna pulmoloska
diagnostika (bronhoskopija): LZR
nedrobnoceli¢ni karcinom




°21.2.2013:

leva zgornja lobektomija

* Dokoncen pato-histoloski izvid:
pT1b NO RO

pT Ib: velikoceli¢ni karcinom 30%X20 mm
pNOI bezgavke (subaortne 0/8, hilusne 0/2, interlobarne 0/2)

* Brez dopolnilnega zdravljenja

* Februarja 2014: RTG p/c

ovalna sprememba v preostanku levega
pljucnega krila

* Februar 2014: CT prsnega kosa

sumljiva zgostitev v levem spodnjem pliuénem
reznju (LSpR), velikosti 2,5 x 3 c¢m, sumljivo za
vra§canje v visceralno plevro. Brez znakov
razsoja v prsnem kosu

e Marec 2014: PET/CT
primarni pljucni tumor v apikalnem delu levega
spodnjega pljucnega reznja z zasevkoma v
levem jetrnem reznju




 April 2016:
prvic na Ol

dispneja ob zmerni telesni obremenitvi (PS po
WHO 1)

v klinicnem statusu brez vecjih odstopanj

laboratorijski izvidi brez pomembnejsih
odstopanj

Redna terapija: Aspirin P 100 mg, Plavix 75 mg,
Nebilet 5 mg, Tertensif SR Itbl., Bioprexanil 5 mg,
Preductal MR 2xI tbl., Sinvacor 40 mg, NLG p.p.

* RTG p/c (april 2014):

tumorska formacija v apikalnem segmentu LSpR,
velikosti 62x32 mm (feb 2014 na CT 25x30 mm)

o CT glave:
brez znakov za razsoj

» Citoloska verifikacija lezije v levem jetrnem
reznju (april 2014):

zasevek slabo diferenciranega velikocelicnega
karcinoma; EGFR negativen

* iz vzorcev pridobljenih med operativnim
posegom leve zgornje lobektomije pljuc:
ALK negativen in PD-L|pozitiven (BIRCH)




* VENDAR: hitro napredovanje bolezni (povecanje
obeh zasevkov v jetrih za vec kot 50% v 2 mesecih)

Ni casa za cakanje na zacetek klini¢ne raziskave!

 Aprila 2014: pemetreksed/karboplatin — progres
po 2 ciklusih v jetrih in pljucih, retroperitonealnih
bezgavkah in skeletu

¢ V klinicni sliki pojav in stopnjevanje kaslja ter tope
tiSCocCe bolecine v levem hemitoraksu, pojav
hemoptiz

¢ Junija 2014: atezolizumab (anti PD LI) v sklopu
klinicne raziskave

e Ze po |. aplikaciji klinicen odgovor
(zmanjsanje intenzivnosti in pogostosti napadov
kaslja, bolecin v levem hemitoraksu ter
prenehanje hemoptiz; stomatitis Il. stopnje po
drugi in tretji aplikaciji)

e CT prsnega kosa in trebuha v avgustu
2014: regres bolezni
(v pljucih, v jetrih, stagnacija v abdominalnih
bezgavkah ter kosteh (modificirani iRECIST
kriteriji))
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* januar 2015:
po 10 aplikacijah atezolizumaba porast vrednosti
serumskega kreatinina (razlog?)
DD: kontrast?, statin in rabdomioliza?
imunoterapija zacasno prekinjena

kontrolni CT prsnega kosa in trebuha: delni odgovor, ki
vztraja

e februar 2015: dobro splosno pocutje, blage bolecine v
stegnih, brez vedjih odstopanj v klinicnem statusu, v
laboratorijskih izvidih nadaljnje visanje vrednosti
kreatinina in encimov skeletno-misi¢nega razpada, blag
porast telesne teze, in blaga bradikardija (beta blokator?)

DD: avtoimuno? s statini povzrocena avtoimuna




e februar 2015:

laboratorijsko hipotiroza

tirolog: kronicni limfocitni tiroiditis; nadomestno
hormonsko zdravljenje — upad vrednosti serumskega
kreatinina in encimov skeletno misicnega razpada (do
popolne normalizacije)

* marec 2015 (8 tednov po zadnji aplikaciji)

CT prsnega kosa in trebuha: Se vedno regres oz
stagnacija glede na izhodis¢ne CT preiskave

e april 2015:

po 3 mesecnem premoru nadaljevanje imunoterapije

e oktober 2015:

klinicno in radiolosko stabilno stanje, nadaljuje z
zdravljenjem do CT prsnega kosa in trebuha
(1.10.2015): pojav stevilnih manjsih zgostitev tipa
»mlecnega stekla* v spodnijih predelih obeh pljucnih kril,
stagnacija tarcnih lezij

klinicna slika: brez respiratorne simptomatike, v statusu
pojav zgodnijih inspiratornih pokov obojestransko
bazalno

zacasna prekinitev imunoterapije — invazivna
pulmoloska diagnostika v drugi ustanovi

histoloska analiza bronhoskopskih odvzemkov iz
predela lezij tipa ,,mlecnega stekla“ (TBB):
organizirajoca pljucnica




Onkoloski institut Ljubljana

Imunoterapija v onkologiji

28. september 2017

Hipersenzitivni
pneumonitis

1.10.2015

e december 2015:

CT prsnega kosa in trebuha:

stagnacija zgostitev tipa ,,mlecnega stekla* v
pljucih in vecine tarcnih lezij z izjemo
konglomerata bezgavk med jetri in trebusno
slinavko, ki je v progresu glede na iRECIST
kriterije

Hipersenzitivni pneumonitis povsem
asimptomatski, pulmoloski konzilij Ol oceni, da
je smiselno nadaljevanje imunoterapije po 2,5
mesec¢nem premoru kljub “fokalnemu”
progresu
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1.10.2015 3.12.2015

Napredovanje “fokalno”

» september 2016:
brez subjektivnih tezav, PS po WHO 0

kontrolne CT preiskave:

stagnacijo tarcnih lezij kot tudi zgostitev tipa
,mlecnega stekla* v pljucih

preiskave plju¢ne funkcije: blaga restrikcija,
brez dinamike od decembra 2015




e oktober 2016:

CT prsnega kosa in trebuha:

izrazit progres konglomerata bezgavke med
jetri in trebusno slinavko (vrascanje), pojav
manijsih nodularnih lezij v pljucih in mehkih
tkivih (podkozje), stagnacija preostalih tarcnih
lezij in zgostitev tipa ,,mlecnega stekla® v pljucih

Pulmoloski konzilij: zacasni premor
imunoterapije, obsevanje konglomerata
bezgavk med jetri in trebusno slinavko,

482016 6.10.2016

napredovanje v 2 mesecih




Onkoloski institut Ljubljana Imunoterapija v onkologiji 28. september 2017

20.6.2014 6.10.2016

napredovanje v 2 letih

4.8.2016 6.10.2016

napredovanje v pljucih
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20.6.2014 6.10.2016

vendar,..

e November 2016

nadaljuje z atezolizumabom

» September 2017

se vedno na zdravljenju z atezolizumabom
asimptomatski, PS po WHO 0




POUDARKI

¢ Kljub metastaski bolezni dolgo prezivetje

» Specificni sopojavi, obvladljivi, predvidljivi,
a je potrebno pomisliti nanje

o Zdravljenje v sklopu klini¢ne raziskave, ce
se le da, pri vseh bolnikih z rakom

 Multidisciplinarno sodelovanje vecih
ustanov

¢ hvala za pozornost




SIMPOZIJ SO PODPRLE NASLEDNJE DRUZBE:

SERVIER
ELI LILLY
MSD
AMICUS
ROCHE
AMGEN
TEVA
JANSSEN
PFIZER
ABBOTT

ASTRA ZENECA



