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Mellem 10-60 % => tilbagefald
af sygdommen efter

kraeftkirurgi!
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Aktivering af et Kirurgi
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Ablation fgr kirurgi
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Radiofrekvens

Maonopolar
and
multipolar

Radiofrequency  conduction

Passive zone
Active |
ablative multipolar
= D (@

Argon dirculation  Monopolar
and
multipolar

@

I
= ~90% of lesions reachable
with RFA
= No-touch technique
= Well established

= Heat sink effect limits
efficacy in nodules close to
major vessels

= Thermal injury to adjacent
Structures

= Less susceptible to heat
sink effect
= Faster heating overlarge
volume
-/
= Thermal injury to adjacent
structures
= Size of ablation zone
harder to predict

* Real time monitoring of
ablation zones

= Might be an option for
tumors > 2em

- Risk of bleeding

= Cryoshock as potentially
severe complication

Nanosized pores
in the membrane

egoa0ee

[ Adwantages [ Disadvantages

= Mon-thermal method, less
risk of injury to adjacent
structures

= No-touch technigue

S
= Limited clinical experience
* Cardiac gating neceszary

Llovet Nat Rev Gastr Hep 2021




Ablation => betydelig immun aktivering @S gg:&;%fggim

RFA + kirurgi grp (n = 38)
Kun kirurgi (n = 40)

nt. l‘m.pﬂr'sma‘v!.. 203

M Tumor infiltrerende lymfocytter
1 PD-L1 (tumorceller og T-celler)

Shi et al. Clin. Cancer Res. 2016
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* RFA i sig selv effekt pa kontralateral tumor (CT26
tumor bearing mice)
effekt pa mikrometastaser?
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The ISCOLIM Trial:

Improving Survival of Colo-rectal Liver Metastases

by RFA-mediated Immuno-stimulation

Intervention

n: 10+100

KIRURGI

RANDOMISERING

KIRURGI

Kontrol

n: 10+100

—
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Reccurrence
Survival
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RFA + Immunterapi synergistisk forbedret T cell-mediated
antitumor immunitet!

TNF-a % (CD8" TILs)
N oW s

%,
;‘b" ;
|

o ’«‘oo-y

x,

::_E

'5

=i I
uoo"-' EE

7

4,

TNF-a % (CD4" TILs)

(g}

1= Unieated
| "= REA
|§ = aPDA
* RFA+aPD
| = RFA+afD
+aCD8

. P
RFA fortumor  PD-1 mAb T:ré ot
right flank only ~ 200ug i.p.

L]

Tumor size {(mm

20{ ’1
A e | - l.
PIs I uBMAnUIN %0 & 12 18 24 30 % 42 48

Days after RFA Days after RFA

2
=4
g
%
&
f -]
&
2
=2
(7]

T
Day: 0




ReGION SJ/_LI_AND ..

Elektroporation en mulighed?
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Electrical impulses
Cell surrounded by open pores on cell
drug surface so drug can

enter

-me»-é}/amé}

ATP

Calreticulin

\\ /

/
% % Necrosis [
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HMGB1 / \

Pores close, sealing
the drug inside the
cell

Tumor cell death and
antigen shedding




Elektroporation (bleomycin efter e EEIONEIELAND S
kemoradioterapi)

N= 16 (8 elektroporation Bleomycin og 8 standard radiokemo)

3 ud af 6 patienter havde komplet patologisk response
1 i watchfull waiting

1 patient sygdomsprogression | ventetiden
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(Ca++)Elektroporation

Baseline 12 weeks oIIow-up 16 weeks follow-up

Broholm et al Endosc Int Open 2023
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7-14 days

Gogenur et al ] Immunother Cancer 2023




PC1 versus PCZ, PERMANOVA, F=3.66, p=0.003
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Gogenur et al ] Immunother Cancer 2023
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Influenzavaccine fgr tarmkraeft kirurgi Rt
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Influenzavaccine + immunterapi for oo
tarmkraeft kirurgi

Department
of Surgery,
ZUH or SH

Department Department  Department Department
of Surgery, of Surgery, of Oncology, of Oncology,

ZUH or SH ZUH or SH ZUH ZUH

Bl Bl &l

> > 10-12days — 20-22 days _—> ___POD1 POD10-16 >

Standard During Clinical
operation admission follow up

21 patients IT treatment Pre- Pembrolizumab Safety
with stage I- with flu pembrolizumab treatment assessment

Il pMMR vaccine samples
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PLATFORMSSTUDIE
- mRNA baseret vaccine
- Interferon-alfa intratumoralt for tarmkraeft kirurgi

Time points Before

| 7-14 days |
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Neoadjuvant kemoterapi f@r operation for ventrikel ... -c: ror
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» | forekomst af Tregs i stroma
* /" aktive CD8"' T celler (1 granzyme B)

« J CD68 Makrofager
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Neoadjuvant kemoterapi fgr operation for Cg CENTER FOR
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J, forekomst af Tregs i sentinel nodes
1 aktive CD8* T celler (udtrykkende
granzyme B, perforin)

1 CD4* T celler i sentinel nodes

Cancer
cell death

#DKDZOZ . - Krantz et al EJU 2018



Rapid research communication namre. . ARTICLES

Surgical removal of the index node marked using magnetic Fer—
seed localization to assess response to neoadjuvant Personalized response-directed surgery and
immunotherapy in patients with stage Ill melanoma adjuvant therapy after neoadjuvant ipilimumab

and nivolumab in high-risk stage lll melanoma:
the PRADO trial

B. Schermers'®0), V. Franke!, E. A. Rozeman?, B. A. van de WicP’, A. Bruininag", M. W. Wouters!,
W. ]. van Houdt!, B. ten Haken®, S. H. Muller’, C. Bierman®, T. J. M. Ruers"¢, C. U. Blank? and
A. C.]. van Akkooi!
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Schermers et al Br ] Surg 2019,
Reijers et al Nat Med 2022
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Upfront biomarkegr analyse inden immunterapi ved
lungekraeft

nature medicine Ko cligibility citeria
= Age =18 years.

« Confirmed dizgnosis of advanced NSCLC

« No prior systemic therapy for advanced disease
+ Maasurable diseasa par RECIST v1.1
<ECOGP50or1

« EGFR/ROS1/ALK-negative tumors®

Article https://doi.org/10.1038/541591-023-02385-6

Biomarker-directed, pembrolizumab-based
combination therapy innon-small celllung
cancer: phase 2KEYNOTE-495/KeyImPaCT
trialinterimresults

TcellGEP HIGH
TMB HIGH

TcellGEP HIGH
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TMB HIGH

TcellGEP LOW
TMB LOW
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T-cell-inflamed Gene Expression Profile (GEP)}———=
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Gutierrez et al, Nat Med (2023)




Neoadjuvant kemoterapi + immunterapi
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for operation for muskelinvasiv blzerecancer (T2- @ SURGICAL
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Xing et al ] Immunoth Can 2022
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Neuroendocrine response

Complicated
outecome!

Y Innate immune
Cortisol

and
catecholamines

./Immune

suppression

100

80

Overall Survival (%)

P < 0.001

Disease-free Survival (%)

e 108
P <0.001 -

4 6 8 4 6 8
Years since Surgery Years since Surgery

~— < i e

POC => reduced OS (60% vs 77%), DFS (53% vs 70%), CSS (81% vs
87%) and increased recurrence (19% vs 15%)

P <0.001 P =0.002

Cancer Specific Survival

4 6 8 10 2 2 4 6 8
Y ears since Surgery Years since Surgery

No Complications —— Clavien — Dindo |
Clavien — Dindo 11 Clavien — Dindo I11

Clavien — Dindo IV ——— ci Rep. 2011
Surg Oncol 2018




SURGICAL RESECTION
OF PRIMARY TUMOR







e INFLAMMATORY
RESPONSE

e CELL MIGRATION

PROLIFERATION




(4) ANGIOGENESIS

CELL

TUMOUR CELLS PROLIFERATION

(7)) RELEASED TO BLOOD
STREAM




e INFLAMMATORY
RESPONSE
SURGICAL RESECTION
OF PRIMARY TUMOR

CELL

TUMOUR CELLS PROLIFERATION

[ 7) RELEASED TO BLOOD
STREAM

e ACTIVATION OF SYSTEMIC
' NEUROENDOCRINE RESPONSE

ADRENAL GLAND




CELL

TUMOUR CELLS PROLIFERATION

[ 7) RELEASED TO BLOOD
STREAM

o ACTIVATION OF SYSTEMIC
' NEUROENDOCRINE RESPONSE

ADRENAL GLAND




e INFLAMMATORY
RESPONSE

ANGIOGENESIS

CELL

TUMOUR CELLS PROLIFERATION

[ 7) RELEASED TO BLOOD
STREAM

IMPAIRED CYTOTOXIC
: : IMMUNE FUNCTION
(s) ACTIVATION OF SYSTEMIC .
NEUROENDOCRINE RESPONSE .’ d
P44 FAVOURABLE

[10) MICROENVIRONMENT FOR
ADRENAL GLAND METASTASIS GROWTH
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Kliniske studier med betablokkere

Praeoperativ propranolol hos patienter med brystkraeft:
J ekspression af biomarkegrer for invasion og metastasering

(Hiller et al. 2020)

Patienter med PDAC som tager non-selektive beta-blokkere:
J mortalitet

(Stger et al. 2021)

Patienter med CRC som tager beta-blokkere:
J 90-dages, 1-ars og 5-ars cancer-specifik mortalitet.

(Ahl et al. 2021)




Patienter planlagt til operation for
pancreas cancer: IMPULS studiet

15 patienter

Propranolol

Kirurgi
40 mg 2 x dagligt 2 x dagligt f

Diagnose

E 10 dages preeoperativ behandling
(@
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Andre modaliteter — iskaemisk praekonditionering@ S —

Blood sample Blood sample Blood sample
(before RIPC)  (2h after RIPC) (24h after RIPC) Blood sample

'
A i

|  6-9days before surgery > @®

Data processing

Whole blood RNA isolation nCounter analysis : S
and visualization

#DKD2023
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differential expression

pre RIPC

7 d post RIPC
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RCT med Interferon-alfa systemisk for tarmkraeft kirurgi
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T

Interferon-
M alfa2a/

Placebo

Colon cancer Randomization and

medication
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SCIENCE

Kirurgiens plads i
krzeftbehandlingsforlgh

Flere lovende resultater ift til igangsaetning
af immun respons for kirurgi

Window studier en vigtig metodologi

til drug/procedure udvikling

Multimodal /multidisciplinzer tilgang
Selektion af patienter/respons evaluering
afggrende (nye "responsmarkgrer”)
Dataintegration afggrende (Al-metoder)

#DKD2023
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