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* Background
* Langzeitliiberleben mit Immuntherapie im Stadium IV
* Langzeituberleben mit Immuntherapie in Fruhstadien

 Immuntherapie und Nebenwirkungen

 Immuntherapie bei Hamodialyse

* Organtransplantation und Immuntherapie
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THE INNATE IMMUNE
SYSTEM

Hematopoietic
stem cell

https://lab-a-porter.com/2019/12/cells-of-the-immune-system/
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Zhang et al; Advanced Science 2021
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Immune dysfunction

Dialysis
Pharmacotherapy procodurs
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—— Cancer, Dialysis group

Cancer, Control group
Death, Dialysis group
Death, Control group

Modified log-rank P<0.001

Follow-up,y

Kato et al; Clin J Am Soc 2008; Lin et al.; Plos One 2015
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a Elimination b Equilibrium c Escape

Cytotoxic
activity *

Stromal Dying Tumour cell 'Developing
cell tumour cell variant tumour cell cell variant

Sjoerd et al., Nature Reviews Cancer 2016
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@ Procachectic effects
@ Anticachectic effects

IAC
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Adipose tissue Muscle Tumour/bone marrow/spleen Parasite Virus
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Neutrophll Macrophage CD8 CD4 CD4* T cell CD8* T cell
Mlcroglla T cell T cell

Baazim et al., Nature Reviews Immunology 2021
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Tumor associated
Cancer cells i Iymphocyt\es macrophages (TAMs)

Activati
- m /7 \ b
CSCs LPS 0
Anti-tumor = Pro-tumor

{Anti<tumor) M 1 » M2
] T lymphocytes T helper/' Express: Express:
NK cells : Suroort COBH 2ok

T regulato

+)
Promote tumor cell proliferation
by expressing TGF-3 and IL-10.

press TGFB & IL-10 promoting angiogenesis,
\ T helper and T regulatory lymphocyte activation.
i _ : : — s A ] T lymphocyte inhibition:
Fibroblasts ~ * - - : o Secrete NO2 & ROS.
; . p Cystine and arginine deprivation.
Express PD-L1.

Natural killer (NK) cells
Express IFN=y: Promote T helper 1 lymphocyte &
MDSCs.

Vasculature

| . Tumor associated neutrophils (TANs)
Cancer cells Cancer stem cells (CSCS) Pro-tumor functions: Promote tumor cell proliferation.

Mutations

Cell cycling genes: CDKN2 & CCND1 Capable of seif renewal, tumor cell
Proliferation: p53, HRAS, PIK3CA, SOX2 & EGFR initiadon, differenilation atd \ .
Differentiation: NOTCH metastasis. ' = Cancer associated fibroblasts (CAFs)
Adhesion and invasion: FATA Resistant to chemo and radiotherapy. £ =, Express IL-6, TGFB, TNF, VEGF & CXCL=8
Express: TGFB1, IL-6, IL-8, IL-10 & VEGF. Express PD-L1. - promoting an immuno-suppressive TME.

Anti-tumor functions: Trigger CD8+ T lymphocyte
proliferation and initiate tumor cell apoptosis.

Elmusrati et al.; International Journal of Oral Science 2021
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Tumour

Single-cell analysis
on the entire cell
mixture or after
fractionation using
cell markers

»dingle cel
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Transcriptosome, proteome,
epigenome, genome, interactome
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Tumour cells
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Analyse

Response versus resistance
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Determine
tumour
heterogeneity

Characterize
tumour micro-
environment

Characterize
phenotype

Single-cell TCR
sequencing
determines o3
pairs

Mon-invasive,
longitudinal
single-cell analysis
over the course of
therapy

L g

Peripheral
blood markers

for monitoring

Immunotherapy

Changes in
cell state and
heterogeneity

Changes in cell
caomposition

Changes in
cell-cell
interactions in the
TME composition

Expansion or
contraction of
T eell clones

* Immune-checkpaint

inhibitors

Prognosis

Therapy
selection

Therapeutic
monitoring

» Adoptive cell therapies

» Therapeutic vaccines

* Oncolytic virotherapies

* Immunomodulatory agents

Gohil et al.; Nature Reviews Clinical Oncology 2021
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Cillo et al; Immunity 2020
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Tumor Antigen
Targeting Antibodies

Immune Checkpoint
blockade

Cancer

Recombinant Immunotherapies Vaccines

Cytokines

Oncolytic CAR T cells &

Viruses . ) Adoptive Cell Therapy
Combination

strategies

Shi et al.; Frontiers in Pharmacology 2021
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Oncolytic virus

Lysed
tumour cell

2
Prime new T cells
(via tumour lysis)

DC

Initial activation of T cells
requires metabolic
intermediates

*'\/L-#
\m

Lyse tumour cells and
inflame the TME

Immuntherapien

Class of immunotherapy

Anti-CTLA4

)

Cytolytic
CD8" T cell

CTLA4

Enhance T cell priming

Y CD80/CDs86

CTLA4

"|Glycolysis

Access to nutrients critical
immediately after activation.
CTLA4 ligation inhibits
glycolysis upregulation
during activation

Inhibit T cells
reg

Anti-PD1

)

Progenitor
PD1**CDS8" T cell

—PD1

Enhance T cell differentiation

PDL1

;*\,.

Glycolysis

Intrinsic T cell signaling may
limit nutrient sensing. PD1
ligation shifts T cells to FAO,
not glycolysis, during
activation

e~

Induce differentiation
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Adoptive cell therapy

= Bypass priming
= Augment immunity

‘\

Hyperglycaemic fuenc,:gﬁfd
media
control

Hypermetabolic conditions
of in vitro expansion may
induce metabolic stress

s

Infiltrate and lyse
tumour cells

DePeaux et al.; Nature Reviews Immunology 2021
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Without
immunotherapy

Tumor cell

Inactivation of T cell

‘

Tumor escape

With
immunotherapy

- Anti PD-L1
~~{ Anti PD-1

Activation of T cell

‘

- Elimination of tumor cells
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Zugelassen in O:

Pembrolizumab
Nivolumab
Cemiplimab
Atezolizumab
Durvalumab
Avelumab
Dostarlimab

https://www.genoway.com/commentaries/comment-icp.htm
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PATTERNS OF RESPONSE TO ANTI-CANCER TREATMENTS

Immunotherapies

Targeted therapies

Acquired
Resistance

Intrisinc
resistance

PERCENTAGE OF SURVIVORS

Long-term
survivors

———————————————— —

TIME AFTER INITIAL TREATMENT

Arasanz et al.; Oncotarget 2017
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Bar et al.; Journal of Oncology 2021
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J Brahmer. ESMO 2020

KEYNOTE-024 Study Design (NCT02142738)

Second-Course
Pembrolizumab~-

Key Eligibility Criteria Pembrolizumab
Untreated stage IV NSCLC 200mg IV Q3W - 200 mg Q3W
PD-L1 TPS =50% 35 cycles (2 years) 17 cycles (1 year)
ECOG PSS 01

MNo activating EGFR mutation or
ALK translocation

Pembreolizumab

Crossover
Pembrolizumab

- No untreated brain metastases Platinum-Doublet PDd Pembrolizumab
- No active autoimmune disease Chemotherapy? —_ 200 mg Q3W
requiring systemic therapy (4—6 cycles) (2 years)

End Points

Primary: PFS (RECIST v1.1 per blinded, Pemetrexed + carboplatin®
independent, central review) Pemetrexed + cisplatin®

Key secondary: 0S5 Paclitaxel + carboplatin

Secondary: ORR, safety, PFS (RECIST v1.1 Gemcitabine + carboplatin
per investigator review) Gemcitabine + cisplatin

Exploratory: DOR

=0ptional pemetrexed maintenance therapy for nonsguamous disease. "Permitted for nonsguamous disease only. =Patients randomized to pembrolizumab swho completed 2 yvears of
therapy or who stl:l_p-ﬁ-ed pembrolizumab  afier achiewing CR and then had PD were eligile for a second course of pembrolizumab monotherapy. “Before the DMC recommendation and
amendment & which permitted those in the chemotherapy arm to be offered pembrolizumab (based on interim analysiz 2 data), patients were eligible for crossover when PO was
confirmed by blinded, independent, central radiology rewview.

Brahmer; ESMO 2020
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J Brahmer. ESMO 2020
Progression-Free Survival?
By RECIST v1.1 per Investigator ReviewP®
100 &' Events, n HR
50 N (%) (95% CI)
= gg. Pembrolizumab 154 126 (81.8) 0.50
g Chemotherapy 151 141 (93.4) (0.39-0.83)
S 701 Median (95% Cl)
& 60- 7.7 mo (6.1=10.2 mo)
@ 5.5 mo (4.2—-6.2 mo)
S 40
g
2 3
o 20-
i I ||"
10 -
0 +————rr — ——————————— ————r—r ——————————r ———— = —————r— .
0 6 12 18 24 30 36 42 48 54 60 66
Time, months
Mo. at risk
Pembrolizumab 154 92 62 46 38 36 30 24 20 15 3 a
Chemotherapy 151 T3 20 & 5 4 3 2 1 1 0 a

MR, not reached.
=T population.
Cata cutoff June 1, 2020.

*Secondary endpoint, primary endpoint was PFS assessed per blinded, independent, central radiclogy rewviews.

Brahmer; ESMO 2020
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J Brahmer. ESMO 2020
Overall Survival?
100 Events, n HR
ool N (%) (95% CI)
80 Pembrolizumab 154 103 (66.9) 0.62
Median (35% CI) Chemotherapy® 151 123 (81.5) [(0.48-0.81)
= 70+ 26.3 mo (18.3—-40.4 mo) : :
E’ o 13.4 mo (9.4-18.3 mo) :
E B0 sorecccnsccscsrsnnansoncaMilpsescananascsonsasasBP PN soosesransnsassssn) DTN Sosasensasssseliossanssunsescossnnannas ........................
8 40 g
e :
© 30 :
204 :
10+
0 v oY v AL Al S A L e v v ey | g WOWoN Y v N vowrehee | - L5040 A i e, v vrereTe 1
0 6 12 18 24 30 36 42 48 54 60 66 72
Tlm.. months
No. at risk
Pembrolizumab 154 121 106 89 78 73 66 62 54 51 20 0 0
Chemotherapy 151 108 80 61 48 44 35 33 28 26 13 3 0

TT population.

*Effective crossover rate from chemotherapy to anti-PD-(L)1 therapy, 66 0% (99 patients in total crossed over to anti-PD-[L]1 therapy: 82 patents crossed over to pembrolizumab during
the study, and 16 patients received subsequent anti-PD-[L]1 therapy outside of crossover, patients may have received >»1 subsequent anti-PD-[L]1 therapy). Data cutoff June 1, 2020

Brahmer; ESMO 2020
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N =12¢
Gl > Alive at data cutoff, n (%) 8 (67)
? i Objective response during 4 (33)
@A  » second course, n (%)
@ & CR Best objective response, n (%)
o A PR Complete response 0
’._- 0 * : i’g Partial response 4 (33)
V"r—} ........’,*
' Stable disease 6 (50)
O NE
oA @ & End of First Course Progressive disease 1(8)
v I Second Course Ongoing
oA O = % Completed Second Course  * At data cutoff, 6/12 patients (42%) were
p ¥ o O Discontinued Second Course alive without PD per investigator
assessment
<0 3¢ Received Subsequent Therapy - .
- 3 (25%) did not receive subsequent
B Death therapy
0 6 12 18 24 30 36 42 48 54 60

Time, months

NE, not evaluable. *Dark green bars indicate first course treatment duration and light green bars indicate second course treatment duration. Follow-up was defined as the time to

progression or last non-progression assessment by investigator. Response was assessedby RECIST version 1.1 per investigator review. °For a maximum of 17 cycles. S patients (42%)
experienced treatment-related AEs during second-course treatment, all grade 1-2; 1 was an immune-mediated AE (grade 1 hypothyroidism).
Data cutoff: June 1, 2020.

Brahmer; ESMO 2020
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Gesamtpopulation
A Median OS, months (95% Cl)
NR (33.6 to NR) =s= Continuous
28.8(22.91t0 33.5) wim 1.y fixed duration®

HR, 0.62 (95% Cl, 0.42 t0 0.92)

100
90 - 83%
80 :
70+ !
£ 60 !
~ 50+ ! :
L 40- ! i
30 A : !
20 - : !
10 : !
| L
| | | | | | | | | | | | | |
003 6 9 121518 21 24 27 30 33 36 39 42
Time Since Random Assignment (months)
No. at risk:
Continuous 127121116109 98 92 86 79 70 67 44 22 4 1 0
1-y fixed duration 125116109102 93 85 70 66 53 47 32 15 4 0 0

0S (%)

Continuous
1-yfixed duration 58 54 50 47 42 40 33 32 27 2515 8 4 0 0

CR/PR
Madian OS, months (95% Cl)
NR (34.7 to NR) == Continuous
33.5(22.9 to NR) =a= |-y fixed duration*

HR, 0.50 {95% CI, 0.26 to 0.97)

100
90
80
70 -
60
50
40
30
20
10 -

0 3 6 9 121518212427 30 33 36 39 42
Time Since Random Assignment (months)

62 60 59 57 51 49 48 45 40 39 23 13 2 0 0

PD
E Median OS, months (95% Cl)
NR (17.9 to NR) =a= Continuous
23.8(16.2t033.2) == |-y fixed duration*

HR, 0.70 (95% CI, 0.37 to 1.33)

100
90
80
70 1
60 -
50 -
40 4
30 -
20 -
10 4

0S (%)

03 6 9 1215182124 27 30 33 36 39 42
Time Since Random Assignment (months)

No. at risk:
Continuous 333 3129272%21191816114 000
-y fixed duration 40 37 36 33 30 27 2018 13 11 7 3 0 0 0

Waterhouse; JCO 2020
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auf Nachfolgetherapien?

Immunogenic
chemotherapy

[ s (A) 1o B) |
| ) 5 Patient 80: t
A r S ~ -
' Cancer cell | R 60 mPFSpre=5.7 (34-80) | mPFSpre=3.9 (3.1:5.8)
.............. s 2 1
& ? 40: mPFSpos=6.8 (34-78) mPFSpos=3.0 (1.8-3.5)
A - p= 0,265 1 p= 0.012
Antigenicity 20 1
T MHC-| exposure Effector cells Intestinal microbiota : ]
T ERV expression ) T Dendritic cells T Immunostimulatory ()9 Y
T TNA/TAA expression TCD4' T,1 cells bacteria ¥ v v v v N v Y Y T Y T y T
T CD8* CTLs/NK cells L Immunosupressive 0 b 10 165 20 25 30 0 5 10 15 20 25 30
Adjuvanticity T M1 macrophages bacteria No. at risk
. CALR/HSP_exposure i \
L S T oM X008 2 g g p o4 4 g g
* HMGBI release 1 M2 macrophages ! Endogenous Post 51 27 17 10 1 0 0
 Type | IFN secretion 1 MDSCs glucocorticoids 67 17 3 2 0 0 0

Aspeslagah et al; EJC 2017; Galluzzi et al.; Nature Reviews Clinical Oncology 2020
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Melanom met.

Mivolumab+ipilimumab (phase lll) (12)
Nivolumab (phase 1) (12)
Pembrolizumab (phase ) (5)
Encorafenib+binimetinib (phase 111) (13)
Dabrafenib+trametinib (phase Ill) (15)

100 Cobimetinib+vemurafenib (phase ) (14)
Ipilimumab 10 mg/kg (phase I} {44)
90 Ipilimumab (phase 1l and Il pooled analysis) (46)
IL-2 (pooled analysis) (43)
807 Autologous tumor infiltrating lymphocytes and IL-2 (pooled analysis) (25)
70+
— B0
<
UD: 50 =
40 -
30 =
20
10 =
0 T T T T T T T T T T
0 1 2 3 4 5 6 T 8 9 10

Time (years)
Michelin et al; JITC 2020
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CheckMate 067: Study Design

Randomized, double-blind,

NIVO 1 mg/kg +

phase lll study to comparg NIVO+IPI IP13 mg/kg Q3W for
or NIVO alone to IPI alone N=314 4 doses then NIVO
3 mg/kg Q2W
Stratify by:
Unresectable or * BRAF status Treat until
Metatastic Mel : , ¢

carasTe Temnoma Randomize O |* AJCCMstage | N=316 NIVO 3 mg/kg Q2W progression or

« Previously untreated 1:1:1 T > g/kg +
, + Tumor PD-L1 IPI-matched placebo unacceptable
+ 945 patients ex;;rgision <5% toxicity
Vs 3

IP1 3 mg/kg Q3W
for 4 doses +

N=315

NIVO-matched placebo

Database lock: Sept 13, 2016 (median follow-up
~30 months in both NIVO-containing arms)

“The study was not powered for a comparison between NIVO and NIVO+IPI
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Mivolumab Plus

Ipilimumab MNivolumab Ipilimumab
(n=314) (n =316) (n =315)
Median (952 Cl), months MR (71.9 to NR) 58.7 (35.9 to NR) 219 (18.1 to 27.4)
HR {95% CI) v ipilimumab 0.48 (0.39 to 0.60) 0.59 (0.48 to 0.73) —
100 P HR {95% CI) v nivolumab 0.81 (0.64 to 1.03) — —
90
80
70 -
- - , % o 5E%
== 60 et |5?-j == -!I?Gg: DRRSE R
o 50 - yir P T N I
o R
= 40 :50% :48% :48%
< | | |
30 = o-an | o
| |
20 - 130% 1 27% :2?%
| | |
10 I I |
| 1 |
| | |
1 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1
0 3 (53 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87
Time (months)
Mo. at risk:
Mivolumab plus ipilimumab 314 292 265 248 227 222 210 201 199 193 187 181 179 172 169 164 163 159 158 157 156 154 153 150 147 145 138 66 10 0
Mivolumab 316 292 266 245 231 214 201 191 181 175 171 164 158 150 145 142 141 139 137 137 134 132 130 128 126 124 117 59 3 0
Ipilimumab 315 285 253 227 203 181 163 148 135 128 113 107 100 95 94 91 87 84 81 77 75 70 68 64 64 632 61 32 7 0

Wolcok et al; JCO 2021
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100 I
L -Iqhn.. I_I B8%
70 IIII l_| Rt — = B2% B2%
80 - I‘ 1'.___' Nivolumab Plus Ipilimumab 36(040.1)
70 il I8 | {n=223 S
— 60 haT, | L 276(00-830)
= - I
oy 50 - ':-"'Il. | 1
= ":_ —— % I;Fn BN .
40 - Ilal W R - Nivolumab 350793
lagm b = L = & op (n=237) s
3‘{] =1 I |3d'-'h IM'!I’:- 23 (0.2'81.6]
20 4 | | |
| |
10 ~ | | I —
Iimuma
| | I 1 | I 1 | [ | [ | [ | [ II L | I | II | [ p (n =234] 37 (0'499]
0 B 12 18 24 30 36 42 483 54 ] 66 72 7B 84 l 191(0.1-819)
Time (months)
ND. at I'iEkI ] ] I I ] 1 ] ] ]
CH 34 34 34 33 33 3z k]| 30 30 30 29 7 27 25 1 15 10 5 0 5 10 15 Zﬂ 25 30
PR TR RS mEEAmoamommoTIE e e os s e en o Median Duration of Median Treatment-Free Interval,
5D 24 29 29 27 22 18 15 14 12 1 11 1 1 1 o
PO 25 25 25 18 18 14 13 12 o 8 8 7 7 7 0 Treatment, Months (range| Months {range)

Wolcok et al; JCO 2021
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D OS from landmark point “best response™

100 — CR
-t PR
i PD

& 50
Median:
CR: NR (IQR = NR-NR)
PR: 30 (IQR = 19-NR)
SD: 15 (IQR = 6-23)
0 PD:5(IQR = 1-11)
0 20 40 60 80
TO at-risk subjects: Time in months

PD: 101 PR: 55 SD: 67 CR: 21

Gauci et al; CCR 2018
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Arm A* Arm C
Arm 1 Ipi/nivo induction _ o
followed by —) Dabrafeml:_)/trametlnlb,
nivo maintenance continuous
At disease

BRAF-mutant

i Randomize
metastatic melanoma

progression

Dabrafenib/trametinib,
continuous

Arm 2

>

Ipi/nivo induction
followed by
nivo maintenance

Atkins et al; Asco plenary 2021
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Dream Seq

1.0 —
0.9 —
Nivo/lpi +/- Dab/Tram: 38/133 died,
0.8 — 2-yr OS rate 72% (95% Cl:62%, 79%)
= o7 -
€S 0.6 —
= 20%, (95% RCI: 3%-38%), Z-stat= 3.157 >2.743
O o0.5 —
e *
= 0.4 — L
=
o> O.3 — Dab/Tram +/- Nivo/lpi: 62/132 died,
oo 2-yr OS rate 52% (95% ClI: 42%, 60%)
O.1 —
0.0 __I | | | | | | | | | | | | | I
O 10 20 30 40 50 s0O 7O
Nionths
Time Interval

(# at risk)
Atkins et al; Asco plenary 2021
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* Langzeituberleben im Stadium IV durch
Immuntherapie

* Outcome ist langfristig mit Response assoziiert

* Teil der Patienten ggf. , geheilt” (?)
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A Adjuvant Immunotherapy @ /
o) /
9 C ‘uv | A 14 =)
(N L ‘ N

Soild Tumor Resection surgery Immunotherapy T-cell activation and
additional Immunotherapy

B Neoadjuvant Immunotherapy

Immunotherapy T-cell activation Resection surgery

O T cells @ Tumor cells >/Artery O Healthy Cells }.Immunotherapy

Immuntherapie in
Fruhstadien

DClS

TNBC and luminal

TNBC

Luminal

HER2

BC any subtype

MEDICAL UNIVERSITY
OF VIENNA

Il Adjuvant
™ Neoadjuvant
I Post-neoadjuvant

| | |
10 15 20

Number of clinical trials

Krishnamoorthy et al; JNCI 2021; Franzoni et al., Annals of Oncology 2020



EEI‘D:T%,ERIE:HENS o N e Oa dj u va nte @ MEDICAL UNIVERSITY

CENTER VIENNA OF VIENNA

Immuntherapie

T-cells

Unresected
tumor

Polyclonal
tumor-specific
adaptive immune
response

Different T

Immunotherapy cell clones

!

Philips et al; Frontiers in Oncology 2021
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adjuvante Immuntherapie

Adjuvant vs. neoadjuvant ICls in a murine AAGR American association

for Cancer Research’

mOdel Of NSC LC FINDING CURES TOGETHER

Adjuvant arm (syngenelc Kras/TP53 NSCLC model, OVA+) | Analysis of |

survival,
Resect metastases

primary Adjuvant IMT |
Mono- or combos | -

Dose 1 Dose 2 Dose 3

Neoadjuvant arm Analysis of
survival,

metastases

Neoadjuvant IMT | :
Mono- or combos Resect
L Y. Sohe

Dose 1 Dose 2 Dose 3

Cascone; AACR 2021
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Neoadjuvant combined ICIs are superior to AAGCR American association

adjuvant therapy at reducing lung metastases

for Cancer Research’
FINDING CURES TOGETHER

A.

Adjuvant Neoadjuvant

IgG

PD-1i CTLAA4i

PD-1i+CTLA4i

La

rY L

B M Sobe

vy
"
)]
o

Macroscopic lung
metastases

Neoadjuvant Arm Adjuvant Arm

1gG
anti-PD-1
anti-CTLA-4

anti-PD-1+
anti-CTLA-4

&
-

Cascone; AACR 2021



@

Neoadjuvant combined ICls are superior to adjuvanMC_R
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Neoadjuvante vs.

MEDICAL UNIVERSITY
OF VIENNA

adjuvante Immuntherapie

therapy at prolonging survival in a NSCLC model

A.

-
o
o

Cancer-specific percent survival

Neoadjuvant-Surgery Arm
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1gG
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American Association
for Cancer Research’

FINDING CURES TOGETHER

C. Neoadjuvant vs. Adjuvant Arms
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Cascone; AACR 2021
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Immuntherapie: MPR

Head and neck
squamous cell Merkel cell Vulvar Cervical Renal cell
carcinoma carcinoma carcinoma carcinoma carcinoma

Viable tumor

1) Keratinous
debris

Immune cells

AT T U R e
VB L GEL - 4% SR L EAIRT
o .P\ R 117 n | Rt ey ¥ SN
l\’\.:g,;"g; x i ,-."‘});_ \. {‘: ...g‘b;-y}‘g’;ﬂ'ﬁ‘; o
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: . :%*?53:’%*:%" S [ :élﬁg “’Wz el
2) Giant cells 3) Necrosis ;,..:.‘,fgqg.;w,;f N (o el o
i0e D SR T A FR O | A s T :
Tumor-infiltrating lymphocytes, Tertiary lymphoid Cholesterol clefts, foamy TiLs, foamy

neovascularization structure

macrophages, and TlLs macrophages, and
(black arrows)

plasma cells

Shibataa et al; Frontiers in Oncology 2021; Stein et al. CCR 2019
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Imaging und MPR?

Effector memory
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s o o factors
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Topalian et al.; Science 2020; Ling et al.; Precision Oncology 2020
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suppresses antitumor
cell activities

PD-1 antibody Fc
portion interacts with
Fc gamma

compromises
tumor activity

OF VIENNA

Neoadj' I mmu nthera pl@ MEDICAL UNIVERSITY
Hyperprogression

J
gMDSC induced A
immunosupression by Very bad prognosis

metabolic pathway S patients
P e
BSEe . \ Subclone with specific mutation,

ncogenic pathway activated by

Mlmmunotherapy

R and
anti

Non immunogenic subclones

H
PD1+ M2 TAM and/or M2- selected by chemotherapy
like PD-L1+ promote
tumor growth
G 22 @@ Th1l7 proinflammatory
PD1+ Treg expansion GMCSF factors

Tumor associated DC modulate
microenvironment

ILC3 enhance
immunosuppression

Dennis et al.; Frontiers in Inmunology 2020
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* /1 jahriger mannlicher Patient
« ECOG: 0

* Nikotin 20 pack years

* Diabetes

 Hypertonie
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Oral cavity carcinoma, cT4,cNO,MO
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Neoadjuvant Immuntherapie: Rapid PD
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Neoadjuvant Immuntherapie : Rapid PD
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Post-OP

Images: Prof.Pammer, Pathology Department; MUV
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neoadjuvant Mamma CA
KEYNOTE-522 Study Design (NcT03036488)

Apr— N eoadjuvant Phase

coversmsnsive P@MProlizumab+ Chemo@MEmCALUNNERSITY

Adjuvant Phase =l

Neoadjuvant Treatment 1 MNeoadjuvant Treatment 2 Adjuvant Treatment
(eyecles 1-4; 12 weeks) (cycles 5-8; 12 weeks) (cycles 1-9; 27 weeks)

Key Eligibility Criteria QQ Pembrolizumab 200 mg Q3W
Age 218 years [

Newly diagnosed TNBC of Pembrolizumab 200 mg Q3W

either T1c N1-2 or T2-4 NO-2

ECOG PS 0-1 5
Tissue sample for PD-L1
assessmenta _

Placebo

<AMOVCO

Stratification Factors:

+ Nodal status (+ vs -)

« Tumor size (T1/T2vs T3/T4)

« Carboplatin schedule (QW vs Q3W)

Neoadjuvant phase: starts from the first neocadjuvant treatment and ends after definitive surgery (post treatment included)
Adjuvant phase: starts from the first adjuvant treatment and includes radiation therapy as indicated (post treatment included)

2Must consist of at least 2 separate tumor cores from the primary tumor. 9Doxorubicin dose was 60 mg/m? Q3W.
®Carboplatin dose was AUC 5 Q3W or AUC 1.5 QW. ¢Epirubicin dose was 90 mg/mZ Q3W.
“Paclitaxel dose was 80 mg/m? QW. 'Cyclophosphamide dose was 600 mg/m? Q3W. Schmid et al.; Esmo virtual plenary 2021
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Rationale

o
.
.

Priming and activation of T-
cells

) -\
%oﬂi
Abscopal effect F” (&)

to a distant ag
o \

tumour site

/' Antigen uptake and

activation of dendritic cells
Immunogenic cell death

Radiotherapy

&
<g

3
T

—> Upregulation of surface molecules

Effector T-cells

Radiotherapy
to the local

tumour site T-cell attracting cytokines

Limbergen et al.; British Journal of Radiology 2017
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Update NSCLC Durvalumab

without progression after definitive )
platinum-based cCRT* (=2 cycles) UL GBI T L8 2 (BT S * PFS (BICR) using
- N =476 RECIST v1.1%
* 18 years or older 1-42 days o WS
« WHO PS score 0 or 1 post-cCRT 2:1 randomization,
_ _ stratified by age, sex, and Key secondary endpoints
If available, archived pre-cCRT tumor smoking history
tissue for PD-L1 testing® * ORR, DoR, and TTDM
BICR) using RECIST v1.1
Patients enrolled irrespective Placebo ; o ) d
o + Safe
of PD-L1 status | g2w for up to 12 months Y
N = 713 randomized NEPXY + Patient-reported outcomes

Updated analyses of OS and PFS, assessed ~5 years after the last patient was randomized
(data cutoff: 11 January 2021; exploratory, post-hoc analysis)

+ Treatment effects were estimated using stratified log-rank tests in the ITT population

« Medians and yearly landmark rates were estimated using the Kaplan—Meier method

Spigel et al.; Asco 2021



CI, confidence interval; HR, hazard ratio; ITT, intent-to-treat; OS, overall survival
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Update NSCLC Durvalumab

1.0
0.9
0.8
(7,) 0.7
(@]
e 0.6
Fy
= 0.5
0
S 0.4
o
=
o 0.3
0.2
0.1
0.0
No. at risk
Durvalumab
Placebo

5 Jahres

MEDICAL UNIVERSITY
OF VIENNA

Median OS
(95% Cl), months

No. of events/
total no. of patients (%)

264/476 (55.5) 47.5 (38.1-52.9)
155/237 (65.4) 29.1(22.1-35.1)

Stratified HR (95% Cl): 0.72 (0.59-0.89)
Stratified HR from the primary analysis (95% Cl):2 0.68 (0.53-0.87)

Durvalumab

Placebo

OS HR =0.72

(95% Cl: 0.59-0.89)

476
237

464 431 414 385
220 199 179 171

| | | \' | | \ i | | \
27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75

Time from randomization (months)

289 273 264 252 241 236 227 218 207 19 183 134 91 40 18 2 0
116 107 99 97 93 91 83 78 77 74 72 56 33 16 7 2 0

Data cutoff: 11 January 2021 (median follow-up: all patients, 34.2 months [range, 0.2—74.7]; censored patients, 61.6 months [range, 0.4-74.7]).
1. Antonia SJ, et al. New Engl J Med 2018;379:2342-50; 2. European Medicines Agency. Durvalumab (Imfinzi). Summary of product characteristics 2020.
Available from: https://www.ema.europa.eu/en/documents/product-information/imfinzi-epar-product-information en.pdf 5. [Accessed April 2021]

Spigel et al.; Asco 2021
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B ~ Update NSCLC Durvalumab

total no. of patients (%)

No. of events/

MEDICAL UNIVERSITY
OF VIENNA

Median PFS
(95% Cl), months

Durvalumab

1.0 Placebo

268/476 (56.3)
175/237 (73.8)

16.9 (13.0-23.9)
5.6 (4.8-7.7)

0.9

0.8

0.7

0.6

0.5

0.4

Probability of PFS

0.3

0.2

PFS HR = 0.55
(95% CI: 0.45-0.68)

0.1

Stratified HR (95% Cl): 0.55 (0.45-0.68)

Stratified HR from the primary analysis (95% Cl):* 0.52 (0.42-0.65)

00T 717 T T + T T T + T T T + T T T t+ T T 1
54 57

Time from randomization (months)

No. at risk

Durvalumab
Placebo

92
24

85
24

8l
22

78
21

67
19

57
19

128
36

119
30

110
27

103
26

97
25

215 190 165 147
68 56 48 41

137
37

476
237

377
164

301
105

267
87

34
14

63

66 69 72

il 5 0

Spigel et al.; Asco 2021



CI, confidence interval; HR, hazard ratio; ITT, intent-to-treat; OS, overall survival
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Update NSCLC Durvalumab

1.0
0.9
0.8
(7,) 0.7
(@]
e 0.6
Fy
= 0.5
0
S 0.4
o
=
o 0.3
0.2
0.1
0.0
No. at risk
Durvalumab
Placebo

5 Jahres

MEDICAL UNIVERSITY
OF VIENNA

Median OS
(95% Cl), months

No. of events/
total no. of patients (%)

264/476 (55.5) 47.5 (38.1-52.9)
155/237 (65.4) 29.1(22.1-35.1)

Stratified HR (95% Cl): 0.72 (0.59-0.89)
Stratified HR from the primary analysis (95% Cl):2 0.68 (0.53-0.87)

Durvalumab

Placebo

OS HR =0.72

(95% Cl: 0.59-0.89)

476
237

464 431 414 385
220 199 179 171

| | | \' | | \ i | | \
27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75

Time from randomization (months)

289 273 264 252 241 236 227 218 207 19 183 134 91 40 18 2 0
116 107 99 97 93 91 83 78 77 74 72 56 33 16 7 2 0

Data cutoff: 11 January 2021 (median follow-up: all patients, 34.2 months [range, 0.2—74.7]; censored patients, 61.6 months [range, 0.4-74.7]).
1. Antonia SJ, et al. New Engl J Med 2018;379:2342-50; 2. European Medicines Agency. Durvalumab (Imfinzi). Summary of product characteristics 2020.
Available from: https://www.ema.europa.eu/en/documents/product-information/imfinzi-epar-product-information en.pdf 5. [Accessed April 2021]

Spigel et al.; Asco 2021
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* Neoadjuvante Immuntherapie vielversprechend
* Hohere pathologische Complete response

* Teil der Patienten langfristig ,,geheilt” (?)
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’Smcocd—l: i lhegvan ulomatosis

Skin
Rash
% Pruritus
Psoriasis

Vitiligo

Drug reaction with eosinophilia
and systematic reactions
Stevens-Johnson

W Pressure ulcers

Renal
Nephritis
 Incontinence

Presley et al.; JCO 2021
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Outcome

Probability of progression-free surdval

mPFS, months (35%Cl) c | mos, months (95%c)
—— no-irAEs (n:110) 1.9(1.6-2.1) \ —— no-itAEs (n:110] 4.0(3.2-4.8)
\]L —— 1irAEs (n: 48)  5.0(2.6-7.5) \ —— 1lirAEs(n: 48)  11.5(8.2-15.1)
| —— =2 irAFs (n: 37) B.4(2.8-14.1) 3 "L —— 22 irAEs (n: 37) 26.8 (18.2-31.2)
£ |
H
= 1
E LI I'-
P
k=4
2ol A\
i
] | . -
P<0.0001 0.0 P 0.0001
Months Manths

Ricciuti et al.; Journal of Cancer Research and Clinical Oncology 2019
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* /6 jahrige weibliche Patientin

« ECOG: 0

* Nikotin 20 pack years

* Mundboden Ca 3/2021; St.p. Radiatio

* Rezidiv 10/2021+Lungenmetastasen

* Histo: Plattenepithel Ca.; PD-L1 CPS 30
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Ad Pembrolizumab Monotherapie 200mg (einmalig verabreicht)

10/2021
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Syndrom

Lokaltherapie, Corticosteroide und Immunglobuline

12/2021

© Univ. Klinik fiir Dermatologie



COMPREHENSIVE MEDICAL UNIVERSITY

CENTER VIENNA BildgEbu ng OF VIENNA

Pembrolizumab Monotherapie 200mg (einmalig verabreicht)

10/2021 12/2021 Images: Prof.Nemec; Univ.Klinik fiir Radiologie
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Pembrolizumab Monotherapie 200mg (einmalig verabreicht)

10/2021

12/2021

Images: Prof.Nemec; Univ.Klinik fiir Radiologie



Schwere irAEs

e MEDICAL UNIVERSITY
CENTER VIENNA d OF VIENNA
. . . 100 NIVO + IPI
A. Percentage of irAEs occuring within 100 days U . Al redioniiied
[:gﬂldf.': 1to 3 vs. gmd& 4-5) ) L 80% Discontinued due to TRAEs
100- 100 —— Mild irAEs 80 M
- 3 —— Severe irAEs o
STy =75 ~ 604  68% ¥ - 56%
@ g P=0.021 ) : T
' n |
S e £ 5 © 40- I 37%
: 3 [
= 404 E | !
g - - ”
= 20 ! :
& ! i
0 T T | T T T | T 1 0 T T T T T T T T 1
0 0 20 40 60 80 10 0 6 12 18 24 30 36 4 48 54
Time(months) Mo, ot vl Time from randomization (months)

Discontinued 52 48 41 31 27 20 17 12 3 0

Ruste et al.; EJC 2021; Wang et al.; Cancer Immuology 2021; Peters, ESMO 2020
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* irAes sind mit dem Outcome assoziiert
e Schwere irAEs treten fruher auf als leichte irAes

* Wirkung reicht uber das Absetzen hinaus
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CPI und Dialyse

Interstitium

MEDICAL UNIVERSITY
OF VIENNA

Interstitium

Kitchlu et al.; Clinical Kidney Journal 2021
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Immune checkpoint inhibitors

89 hemodialysis

9 peritoneal dialysis
Renal cell cancer: 33%
Melanoma: 17%

98 patients on dialysis: Urothelial cancer: 24%
33 manuscripts Others: 26%

| | |

Cancer outcomes

Adverse immune-related events

Hematologic: 18 failed kidney transplants,
LS 12 patients 61% rejection leading to dialysis

Dermatologic:
8 patients

Gastrointestinal:
5 patients

Grade 1-2: 34%
Grade 3—4: 15%
One adverse event-
related death

Kitchlu et al.; Clinical Kidney Journal 2021
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AL-Adra et al; CJASN 2021
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Organtransplatierten

5/9 (55)

14/27 (52)

n
O

23/48 (48)

$=
o

4/12 (33)

Incidence of Rejection (%)
w] (3]
(-] (]

—
o

anti-CTLA-4 anti-PD-1 anti-CTLA-4  Owverall
followed by
anti-PD-1

Mittal et al.; American Journal of Transplantation 2017
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Organtransplatierten

Cyclosporine T cell activation
i e ICP blockage

Donor cell rejection

Antigen

Donor cell tolerance

Donor Cell

Tumor cell killing

T cell inhibition
ICP blockage

Donor cell rejection

- ’ Tumor cell
PDL1/2 Donor cell tolerance

B

Lai et al.; International Journal of Molecular Sciences 2019
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« 55 jahriger mannlicher Patient

« ECOG: 2

« NTX 2008 wg. Schrumpfnieren
 ¢cSCC mit multiplen Resektionen
« St.p. Radiatio

* Rezidiv 12/21
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BX Transplantat

Fortgeschrittener, chronischer Schaden des Transplantates mit dem Bild
einer sklerosierenden Glomerulopathie nach Art einer abgelaufenen
Glomerulonephritis mit sekundaren Schlingensklerosen = liber die
Ergebnisse der elektronenmikroskopischen Untersuchung zwecks
Beurteilung der podozytdren FuRfortsdtze wird in einem Nachtragsbefund
berichtet.

Zusatzlich hochgradige Arterio-Arteriolosklerose (hypertensive +/-
Calcineurininhibitortoxizitat-assoziierte Angiolopathie?).

Hocharadige interstitielle Fibrose mit Tubulusatrophie.

B Empfehlung:
Cemiplimab
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T

Pra-Cemiplimab Post-Cemiplimab

: > Natrium J 129 136 - 145 mmol/L
Natlnum | 131 136 - 145 mmollL > Kalium 385 35 o 51 —ry
Kalium l 3.28 35« 5.1 mmol/L > Chlorid ! 87 98 - 107 mmollL

: . > Kalzium 215 215 - 2,50 mmol/L
Chlo,”d l X % - 107 mmoll > Kalzium (Albumin korrigiert) 2,32 mmol/L
Kalzium 217 215 - 250 mmollL auf 40 g/L Albumin korigiert
Anorganisches Phosphat f 1.96 081 - 145 mmollL > anorgar_\isches Phosphat f ggg ggg - 13? mmoljt

i > -
A 084 086 - 107 ol > agnesium z 8- 10 iy
alzium - Phosphat -
Produkt P 4.5 m moI"2/L"2 > Kreatinin 1 9,33 0.70 - 1.20 mg/dL

u ' > Harnstoff =N 1 148.8 6-20 mg/dL

> Harnséure 1 16.2 34 -70 mg/dL
Kreatinin 1 7.84 0.70 - 1.20 mg/dL > Gfsamt B!Iirubin 0.46 0.0 - 12 mg/dL
> Hamolyseindex 1
Hamstoff - N f 110.2 6 - 20 mg/dL > Eiwei, gesamt | 548 64 - 83 ol
Hﬁmolyseindex 2 > Albumin l 3341 35 - 52 glL
Albumin 3.8 3 - 8 gl > Cholinesterase ! 322 5.32 - 12.02 (UL
> Alkalische Phosphatase 51 40 - 130 UiL
> ASAT (GOT) 12 < 50 uiL
LDH ! 341 <250 UL > ALAT (GPT) 3 < 50 UL
> Gamma-GT 13 < 60 UiL
> LDH 1 362 < 250 UiL
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b
Odds Ratio (95% CI)
12 - - 100%
Varables Forest plot Univariate Multivariate
- 90% Age > 60 yr 1 = | 0.96 (0.36 to 2.52)
10 - . Female { v 0.46 (0.09 to 1.77)
= Frequency mTOR inhibior use{ —@——— 1 | 0.26(0.09t00.72) 0.78 (0.61t00.99) |
. 8= Cumulative% - 70% Ariligen mismatch > 4 1 - 0.62 (0.15 to 2.35)
‘g 7 Baseline I:r-| L | 0.91 |:D41 to 193) |
ﬁ 60% 1-agent IS(Ref) 4 ' Reference
e S0% 2-agent IS | —e— 0.79 (0.61 to 1.03)
@ 3-agent IS { —— | 0.67 (0.48 to 0.92)
g 40% LUKTx(Ref) : Reference Reference
Lo LRKTx — o 0.85(0.63t0 1.10)  0.81 (0.60to 1.11)
30% DDKTx —— ! 0.67 (0.50 to 0.90)  0.76 (0.55 to 1.04)
20% Anti-PD-1(Ref) 4 : Reference Reference
2 - Anti-PD-L1 4 ——! 0.64 (04310 0.97) 0.68 (0.46 to 1.02)
10% Anti-CTLA4 1 ‘. 1.06 (0.53t02.12)  0.91 (0.46 to 1.81)
. - Combination { ——. i 1 1.11(080t01.53)  1.11(0.81t0151)
0.0 0.5 1.0 1.5 2.0 2.5

<1 1-3 36 69
week weeks weeks weeks weeks weeks

9-13 >22

+—— OR (95% Cl) —>»
Lower risk of rejection

Higher risk of rejection

Murkami et al.; Kidney International 2021



CDMPREHENSWEImmuntherapie und NTX:
CENTER | SCC OF VIENNA oY
CENTER VIENNA ORR i

100 -

80 -

B0 -

MOS: 19.6 Monate

40 A 36.4

Objective response rate (%)

20 -

0.0 0.0
0 J

Owerall Mo IS l-agent IS  2-agent IS  3-agent IS
No. of cases (ICl) (8/22) (0/1) (1/3) (7/15)  (0/3)

Murkami et al.; Kidney International 2021



COMEPREHENSIVE MEDICAL UNIVERSITY
CANCER  oxva 18 ke home m essage IV OF VIENNA

* Hohe AbstoBungsrate | bei Organtransplantierten
* AbstoBung frithes Event (mTOR Inhibitoren giinstig)

* Langeres OS mit CPIl aber kein Langzeituberleben
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