


Immuuntherapie met checkpointremmers:

CTLA-4 en PD-1/L1
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Ipilimumab bij gemetastaseerd melanoom
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Improved Survival with Ipilimumab
in Patients with Metastatic Melanoma
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Gepoolde overlevingsanalyse van 4846 met ipilimumab
behandelde patiénten

Median OS (95% CI): 9.5
0.8 1 months (9.0-10.0)
; 06 - 3-year OS rate (95% CI): 21%
g o (20%—22%)
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ATYPISCHE TUMORRESPONSEN
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During treatment
(3 weeks)
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PSEUDOPROGRESSIE

Tumor
Immunotherapy — Response by WHO
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Immune checkpoint inhibitors
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Anti-pd-1 antilichaam
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Responskans en 10 jaar-overleving bij

gemetastaseerd melanoom
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SNELLE TUMORRESPONS NA SLECHTS 1 TOEDIENING IPILIMUMAB +
NIVOLUMAB:

Chapman et al. NEJM. 2015
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Nieuwe checkpoints
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ADJUVANTE behandeling

Klinisch
detecteerbare
metastasen

Klinisch occulte
(micro-)metastasen

* Melanoom

* Niet-kleincellig
longcarcinoom

* Niercelcarcinoom

Urotheelcelcarcinoom




Neo-adjuvante behandeling

Proposed rationale for adjuvant immunotherapy
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Surgeon removes Immunotherapy Activation of few Fewer, and less-diverse,
tumor lesion different T cells T cells search for tumor cells

Proposed rationale for neoadjuvant immunotherapy

Immunotherapy Activation of many Surgeon removes Many more, and
different T cells tumor lesion more-diverse, T cells
search for tumor cells

Versluis JM, Long GV, Blank CU. Nat Med. 2020



NADINA - Trial Design

__| Major pathologic response (MPR; pCR or near pCR; £ 10% vital
tumor cells): no additional treatment, start FU, CT q12w

FU |—

no MPR (pPR or pNR; > 10% vital tumor cells):
start no later than week 12 with

— 11 courses NIVO 480mg q4w (BRAFwt) or
46 weeks DAB 150mg bid + TRAM 2mg qd (BRAFV600E/K)
+/- parallel adjuvant RT#
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start no later than week 12 with
12 courses NIVO 480mg q4w +/- adjuvant RT#

FU >
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NADINA - Primary Endpoint: Event-Free Survival (EFS)
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Peri-operatieve behandeling

KEYNOTE-522 Study Design (ncTo3036488)

Key Eligibility Criteria
* Age 218 years

* Newly diagnosed TNBC of
either T1¢c N1-2 or T2-4 N0-2

+ ECOG PsS 01

+ Tissue sample for PD-L1
assessment?

Stratification Factors:
* Nodal status (+ vs -)
* Tumor size (T1/T2 vs T3/T4)

+ Carboplatin schedule (QW vs Q3W)

v
' 3

Adjuvant Phase =p

e Neoadjuvant Phase

Neoadjuvant Treatment 1 MNeoadjuvant Treatment 2
(cycles 1-4; 12 weeks) (cycles 5-8; 12 weeks)

Pembrolizumab 200 mg Q3W

Placebo

Adjuvant Treatment
(cycles 1-9; 27 weeks)

Pembrolizumab 200 mg Q3W

Placebo

Neoadjuvant phase: starts from the first neoadjuvant 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)

#Must consist of at least 2 separate tumor cores from the primary tumor. "Carboplatin dose was AUC 5 Q3W or AUC 1.5 QW. *Paclitaxel dose was 80 mg/m? QW. ¥Doxorubicin dose was 60 mg/m?2 Q3W.
*Epirubicin dose was 90 mg/m? Q3W. ‘Cyclophosphamide dose was 600 mg/m? Q3W.

\ MUHEI‘ESS

Peter Schmid

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Schmid P. et al NEJM 2024



BIOMARKERS

Fig. 1: Predictive biomarkers of immune checkpoint inhibitors in solid tumours.

a Static
/i\ FDA approved

\
\

@@=

|

i Tools and methods of detection

b Machina (.

o OEAe et |
Teell 'l Neutrophil 2<i,,> ]
~ Y

. Tumour gene signatures Antigen presantation Tumour microenvironment '

Blood-based biomarkers
3 g P -
Gut microbiome
e
—e Vo—
Rackomics ;

-

* Therapy surgery '
nor therspy .
required |

Necadjuvant immunotherapy

spheroids, organoids
and organs-on-a-chip

Holder A.M. et al. Nat Rev Cancer. 2024



Lokaal gevorderd MSI-H coloncarcinoom
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Neoadjuvant Immunotherapy in Locally Advanced
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BIJWERKINGEN: auto-immuun reacties

Encephalitis, aseptic meningitis

Hypophysitis

Thyroiditis, hypo'th'yroidism, B it mucosits
hyperthyroidism

Pneumonitis Rash, vitiligo

Thrombocytopenia,
anemia

Myocarditis

Hepatitis

Pancreatitis,
autoimmune diabet

Adrenal insufficiency ,’ﬂ,/ﬁ.

Nephritis ,

Vasculitis

Arthralgia

E o
Neuropathy nteritis

Postow et al. NEJM. 2018; Steebruggen et al. NTvG 2016
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BELANGRIJKE BIJWERKINGEN BlJ PD-1/CTLA-4 BLOKKADE

A Most clinically important irAE
with PD-1 blockade
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Encephalitis {'_, {
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Most clinically important irAE with
CTLA-4 /combination blockade
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Colitis

Hepatitis

Dougan etal. Cell. 2021



Frequentie van ernstige bijwerkingen

e Anti-PD-1: 10-14%
 Anti-PD-1 + anti-CTLA-4: 48-58%



KINETIEK VAN BUWERKINGEN

Toxicity grade

Toxicity grade

anti-CTLA4
[
4| . b H 1’(-) 1.) 1.4 4 >3‘()
Duration of treatment (weeks)
anti-CTLA4 + anti-PD1

2\

\
N

12 14 >30
Duration of treatment (weeks)

Toxicity grade

anti-PD1/-PDL1

AN A\

!

4 6 8 10 12 14 >30
Duration of treatment (weeks)

Colitis = Endocrinopathy Nephritis

. Skin, rash

o — Preumonitis
or pruritus

~ Liver toxicity

Martins et al. Nat Rev Clin Oncol 2019



Fatale bijwerkingen

SEVERE AND FATAL RAE

Figure 2. Time to Symptom Onset of Fatal Toxic Effects by ICI Regimen

100
—— |pilimumab
80- Anti-PD-1
ée- Combination
® = S 60-
8 0] £ Median time to onset
~ o prvg
Q sy s Ipilimumab: 40 days
O ol E 401 Anti-PD-1: 40 days
g é- 2 Combination: 14.5 days
20~
0 1 : . : ; o —
0 100 200 300 400 500 600
Days
Incidence of lethal irAEs: aPD1/aPDL1: 0.37%
aCTLA4: 1.08%, aCTLA + aPD1/PDL1: 1.23%
ESMO ACADEMY Dougan et al. Cell 2021

Wang et al. JAMA Oncol 2018



Acute en chronische bijwerkingen

Chronische bijwerkingen in

Acute toxicities

. Possible

2, impact on 40% van de patiénten

28 other immune

&8 Chronic toxicities processes . _

g - Vermoeidheid
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< - Endocriene bijwerkingen
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g 9 Tumour recurrence
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D.B Johnson et al. Nat Rev Clin Oncol. 2023



Gebruik van corticosteroiden en uitkomst

=+ No systemic corticosteroids

1.00 -
== Systemic corticosteroids

0754

0.50 -

0.25

-

Overall Survival (probability)

1 I 1 I 1 1

0 100 200 300 400 500 600
Duration of Response (days)

No. at risk (No. censored)
No systemic corticosteroids 267 (0) 232 (23) 160 (64) 72 (121) 20 (146) 4 (158) 1(160)

Systemic corticosteroids 84 (0) 76 (3) 55 (13) 28 (33) 8 (46) 1(53) 0 (53)

Maher et al. JCO 2019



CELTHERAPIE: TIL (tumor-infiltrerende lymfocyten)

Tumor-infiltrating lymphocytes (TIL)
Preparation and treatment
Non-myeloablative,

lymphodepleting chemotherapy
prior to TIL infusion

» Surgical removal of
melanoma lesion

Addition of:
: - Anti-CD3
Addition of interleukin -2 T“m‘?’ digestffragments Feeder cells
(IL-2) | putinto culture plates i
[ CEEEER)
DDDDIDD
DT ) aaa——

PDODDODD

Initial outgrowth

Rapid expansion protocol (“REP")

Single infusion
of TIL

pooled in one infusion bag

Administration of
high-dose IL-2

Il

Trial design

Unresectable stage n=84
WV mlanoms, L Mweme ]
Progression after max. Metastasectomy for TIL Hospital admission
one line of systemic — production [~ |+ Chemotherapy with cyclophospt
treatment Randomization 1:1 (60mglkgiday, 2 days) +
{no ipilimumab) (n=168) fludarabine (25mg/mZiday, 5 days) P
Screening +  Single infusion of 5x10° - 2x10' TIL ow-up
RECIST 1.1 Stratification factors: [ « HD-IL-2 (600,000 IUkgidose every 8 hours) gto
measurable diseass - BRAFYS mutation status protocol
- Treatrnant ling (1= ar 2rd)
LDH < 2% ULN - Treatrnent canter
218 = TS years
week -4 0 2 6-8 §-12 —>

Primary endpoint: Progression-free survival (PFS) according to RECIST 1.1 per investigator review in the intention-to-treat population (ITT)*

*Using the siratified (unweighted) log-rank test and the stratified cox regression model. The study was considered to be positive when PFS after TIL is significantly longer than
ipilimumab, based on the log-rank test with a two-sided p-value below 0.05.

Haanen JBAG. ESMO 2022



CELTHERAPIE: TIL (tumor-infiltrerende lymfocyten

Secondary End Points
Intention-to-treat population
Objective Response Complete Response
(complete or partial response)
1004
s £ ]
2 ‘
90 £ 49
80+ 2 (35% CI, 38-50)
\—? 404
= o) g 21 20
s § o (95% €1, 13-32) {95% C1, 12-30} 7
§ 60 & ‘ {95% C1, 3-15)
v o4 f—r=-
o i "
Q“_.:’ 50-- Hazard ratio for progression or death, 0.50 (95% Cl, 0.35-0.72) TiGrowp  Iplismmeb Group TiLGroup  Ipilimumab Group
§ 40 | P<0.001
2 i Adverse Events
5 304
Q“ L TIL Grade =3 Treatment-Related Grade 3 or 4 Neutropenia
a0l Adverse Events (owing to ymphodepleting
! chemotherapy)
! 100 100
1094 100
. Ipilimumab g
0 : T T T T T T T T T 5 30
0 30 36 42 48 54 60 66 72 78 84 £ i 57
Months since Randomization a ,
4
No. at Risk g
TIL 84 41 29 18 14 11 10 7 6 5 3 3 2 2 0 5 0
Ipilimumab 84 17 8 6 5 3 0 0 0 0 0 0 0 0 0 e 0
TIL Group Ipilimumab Group TIL Group

CONCLUSIONS
In patients with advanced melanoma, progression-free

survival was longer among those who received adoptive
cell therapy with TILs than among those who received
ipilimumab immunotherapy.

Rohaan, Svane, Haanen. NEJM. 2022



Kwaliteit van leven

* Voornamelijk onderzocht in studies en tijdens behandeling met
immuuntherapie

* Weinig bekend over kwaliteit van leven na behandeling

 Studies hebben aangetoond dat lange termijn overlevers
(> 24 months na behandeling) een lager fysiek, emotioneel en
cognitief functioneren rapporteren en meer financiéle problemen
ervaren dan de algemene bevolking.

Boekhout A. et al Acta Oncolgica. 2021; Rogiers A. et al. Supportive Care in Cancer. 2019



Capable project A CAPABLE

CAncer PAtients Better Life Experience

e eHealth applicatie:
1. Monitoring: Lichamelijke en mentale klachten

2. Coaching: Werken aan eigen welzijn door middel van interventies (yoga,
mindfulness, fysieke activiteit)

3. Informatievoorziening

Kleine piloot studie in 31 ptn met melanoom en behandeling met
immuuntherapie

Conclusie:

Interventie resulteerde in verbetering in informatievoorziening en vermindering
in vermoeidheid (3m)

Fraterman I. et al. JMIR Cancer. 2025


http://www.capable-project.eu/

Associatie tussen emotionele stress en uitkomst
op immuuntherapie
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Fraterman I. et al. Nature Med. 2023
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