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Lokal ablative Therapie: Empfehlungen

9.38. Evidenzbasierte Empfehlung 2017

Empfehlungsgrad [ okal ablative Verfahren konnen eingesetzt werden, wenn nicht resektable
O Metastasen vorliegen oder der Allgemeinzustand des Patienten eine Resektion nicht

zuldsst, insbe g 34 Evidenzbasierte Empfehlung 2017

Level of Evidence Quellen: [1184-1 . ) . . . .
Empfehlungsgrad Eine SIRT kann zur Behandlung von disseminierten Lebermetastasen bei KRK bei

3 b O solchen Patienten eingesetzt werden, fur die keine andere gleichwertige Therapie-
option in Frage kommt.

Starker Konsens
Level of Evidence Quellen: [1205]

2b

Starker Konsens

S3 Leitlinie, 2017 (Version 2.1 update 2019) 9 N T
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Metastatic colorectal cancer: ESMO Clinical Practice Guideline for diagnosis,
treatment and follow-up™* s

A. Cervantes™?, R. Adam?, S. Rosell6™?, D. Arnold”, N. Normanno®, J. Taieb®’, J. Seligmanns, T. De Baere” %",

P. Osterlund'®*%, T. Yoshino'* & E. Martinelli*®, on behalf of the ESMO Guidelines Committee”

Local treatment for mCRC

: !

WV

Local ablation treatment Intra-arterial therapies

|

A\

Radiofrequency TARE/SIRT [lIl, B] HAIC [lll, B] TAGE [I1l, B]

Surgery ablation? [II, B]

SBRT [IIl, B]

Cervantes et al., Ann Oncol 2023
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Lokal ablative Therapie beim mKRK: Empfehlungen

e FUr wen?
e Wann?
e Was?

* (und warum nicht 6fter?)

@ ASKLEPIOS TUMORZENTRUM HAMBURG



Metastatic colorectal cancer: ESMO Clinical Practice Guideline for diagnosis,
treatment and follow-up ™ m

BEST PRACTICE

A. Cervantes™?, R. Adam®, S. Rosell6™?, D. Arnold®, N. Normanno’, J. Taieb®’, J. Seligmanng, T. De Baere™'%",

P. Osterlund*>*%, T. Yoshino'* & E. Martinelli*®, on behalf of the ESMO Guidelines Committee”

Generally, a traditional clinical definition of OMD is:

* One to five metastatic lesions
* occasionally more if complete eradication is possible

* Up to two metastatic sites
e Controlled primary tumor (optionally resected)
* All metastatic sites must be safely treatable by LT .

Cervantes et al., Ann Oncol 2023
@ ASKLEPIOS TUMORZENTRUM HAMBURG



BEST PRACTICE

Metastatic colorectal cancer: ESMO Clinical Practice Guideline for diagnosis,
treatment and follow-up ™ m

A. Cervantes™?, R. Adam®, S. Rosell6™?, D. Arnold®, N. Normanno’, J. Taieb®’, J. Seligmanng, T. De Baere™'%",

P. Osterlund*>*%, T. Yoshino'* & E. Martinelli*®, on behalf of the ESMO Guidelines Committee”

* OMD status has therefore been established by radiological appearances and
clinical judgement.
* Notably, OMD status can occur in multiple clinical scenarios in the continuum of

care e.g. during different treatment lines.
* Therefore, careful and continuous re-assessment is recommended.

Cervantes et al., Ann Oncol 2023
@ ASKLEPIOS TUMORZENTRUM HAMBURG



Metastatic colorectal cancer: ESMO Clinical Practice Guideline for diagnosis,
treatment and follow-up ™ m

BEST PRACTICE

A. Cervantes™?, R. Adam®, S. Rosell6™?, D. Arnold®, N. Normanno’, J. Taieb®’, J. Seligmanns, T. De Baere™'%",

P. Osterlund*>*%, T. Yoshino'* & E. Martinelli*®, on behalf of the ESMO Guidelines Committee”

 OMD status has therefore been established by radiological appearances and
clinical judgement.

* Notably, OMD status can occur in multiple clinical scenarios in the continuum of
care e.g. during different treatment lines.
* Therefore, careful and continuous re-assessment is recommended.

e Currently, biological factors do not contribute to this definition

* this may change considering, for example, molecular subtypes with specific
prognostic background and/or treatment implications.

Cervantes et al., Ann Oncol 2023
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Understanding biology of metastasation

Local tumour = oligometastasation = diffuse mets. = terminal disease

continuum over time?

Paget et al., Lancet 1898; Halstead et al., Ann Surg 1907
€) ASKLEPIOS TUMORZENTRUM HAMBURG



Understanding biology of metastasation

Local tumour = oligometastasation = diffuse mets. = terminal disease

continuum over time?
»,hew biology“

Paget et al., Lancet 1898; Halstead et al., Ann Surg 1907
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Understanding biology of metastasation

Local tumour = oligometastasation = diffuse mets. = terminal disease

—

,new biology“?

Paget et al., Lancet 1898; Halstead et al., Ann Surg 1907
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Oligometastatic vs. (widespread) systemic disease

Oligometastati
Disease

Systemic Disease

-

Sloughed Actively migrating
cancer cells u cancer cells

2
2

Good primary Poor primary
tumor conditions tumor conditions
Hospitable target
Inhospitable target organs

organs

adapted from: Reyes et al., Oncotarget 2015
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Consensus molecular subtypes of CRC

Hypermutation and hypermethylation CMS1
vl Mutations in MSH6E, RNF43, ATM, TGFBRZ, BRAF and FTEN

CMS3

Mutations in KRAS
along with other genomic Qg@gﬁ
alterations and o) f@?f‘a
metabolic dereg ulam/' Ab%
CIN
Mutations in AFC, KRAS,
TP53, SMAD4 and PIK3CA TGFB\ CMS4
activation (o) ()

and EMT g\@%'?j

5SS
Genomic Epigenomic  Transcriptomic pathways Stroma-immune microenvironment  Driver genas Clinical
NSt Immune activation & Highly L E TEU A
DNA damage repair E < E &
Glutaminolysis = . "
CMS3 Lipidogenesis 2 g = =
Cell cycle VD 5 s -S
WNT targets § Poorly & = 5
MYC activation ©  immunogenic £ - g
CIN| EGFR or SRC activation g £ < 3
VEGF or VEGFR activation = = =
Integrins activation ] £ é
TGFp activation =
Mesenchymal transition Inflamed v _
| | CMS4 Complement activation (immune- o i
|||| | Immunosuppression tolerant) = =3




Consensus molecular subtypes of CRC

CMs2 CMS3 CMS4
Canonical Metabolic Mesenchymal

Stromal infiltration

MSI, CIMP high . Mixed MSI status

Hypermutation SCN high SCNA low, CIMP low
BRAF mutations KRAS mutations

Immune infiltration WNT and Metabolic
and activation MYC activation deregulation
4
1% }
20% a
56%
19% ‘) _ eft colon

: 6%
Right colon b

59

Dienstmann et al., Ann Oncol 2018

TGF beta activation
Angiogenesis

Relapse-free Survival
n=1785

1.00-
2075+
)
:
2050
[=]
£
Q 1My snend I ¥ srmle s
Survival after Relapse
n=405
1.00-
HR (5% CI) P value
CMS4 vs. CMS1 0.60 (0.40-0.88) 9.04E-02
o CMS3vs. CMS1 0.60(0.38-097) 3TIE-D2
2075 CMS2vs. CMS1 0.35(0.24-052) 1.26E-07
T
s
2050
8
=
(5]
£0.25
0004 LogRank P Value: 4.01 EO7
0 12 24 36 48 60 T2
months
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Mutational pattern of oligometastatic mCRC

6 out of 98 patients liver
oligometastases

(<3 lesions)

(A) without recurrence
at 3y follow-up

(B) recurred within 1y

Ottaiano et al., Cancers (Basel) 2020

Genetic concordance 97.2%

| m' .
Group A — l l

Genetic concordance 84.3%

|

Genetic concordance 92.5%

™8 MSI status % variation of | | TMB MSI status % variation of |[TMB MSI status % variation of
PT: 7.2 mutations/Mb S TMB PT/MT PT: 45.1 mutations/Mb  US TMB PT/MT PT: 11.5 mutations/Mb  § TMB PT/MT
MT: 6.3 mutations/Mb S -125 MT: 32.1 mutations/Mb  US -28.8 MT: 12.7 mutations/Mb  US +10.4

-

PAT4

PATS.

|

Group B — l
Genetic concordance  90.2% Genetic concordance 96.5% Genetic concordance 89.3%
T™B MSI| status % variation of | |TMB MSI status % variation of || TMB MSI status % variation of
PT: 3.9 mutations/Mb S TMB PT/MT PT: 2.1 mutations/Mb S TMB PT/MT PT: 29.6 mutations/Mb S TMB PT/MT
MT: 7.8 mutations/Mb  § +100.0 MT: 4.7 mutations/Mb S +1238 MT: 36.9 mutations/Mb ~ US +24.7

—




Mutational pattern of oligometastatic mCRC

Biomarker Clinical Significance

Loss of KRAS and SMAD4 alterations
from primary to metastatic lesions.
High granzyme-B+ T-cell infiltration
into metastatic tumor.

The patients with these
characteristics remain with
liver-limited OMD for long time.

The patients with these

characteristics develop

poly-metastatic widely
diffusive disease.

Gain in KRAS, PIK3CA and SMAD4
alterations. Scarce granzyme-B+
T-cells infiltration.

The patients with these
characteristics remain
oligometastatic for long time.

KRAS regression from primary to
metastatic lesions. HLA-C7 aplotype.

Ottaiano et al., Cancers (Basel) 2020; Ottaiano et al, Front Immunol 2022



Integrated molecular subtyping defines a curable
oligometastatic state in colorectal liver metastasis

Subtype 1 Subtype 2 Subtype 3
Canonical Immune Stromal
Frequency 33% 29% 39%
Molecular signature  |Immune and stroma TImmune 1Stroma
E2F/MYC signaling Interferon signaling KRAS signaling
DNA damage and pa3 pathway EMT and
cell cycle angiogenesis
Specific mutations NOTCH1 and NRAS, CDK12, MAD3
PIK3C2B and EBF1
Met. reccurences Many Few Many
Overall survival Intermediate Favorable Unfavourable

Pitroda et al., Nature Communications 2018 @ ASKLEPIOS TUMORZENTRUM HAMBURG



Integrated molecular subtyping defines a curable
oligometastatic state in colorectal liver metastasis

a Stratified by integrated b Recurrence # of metastatic
100 risk classification or death recurrences
100% 7 - .
14
__ 804 32 34
0 53
= %)
S 60 - 5 87
c 3 50% A = 100
@ D 86
-6 40 - (T 68 66
g 47
20 - 13
0%
P<0.0001 & & 5 7 & &
0 T T T T 1 = — = = -
= = = = =
0 2 4 | 6 8 10 g 3 -:95’ 3
Kie. atiiialk Years following surgery
Lowrisk 19 17 12 11 9 4 Non-recur/Alive 1-3 mets
High risk 43 34 19 8 5 3

Pitroda et al., Nature Communications 2018 @ ASKLEPIOS TUMORZENTRUM HAMBURG



Oligometastatic vs. (widespread) systemic disease

Oligometastatic
Disease

Systemic Disease

Actively migrating
cancer cells

Poor prifpary
tumor coRgditions

Hospitable target
organs

adapted from: Reyes et al., Oncotarget 2015
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A Hallmark of Cancer Revisited...”

- N Epigenetic factors
. __@}( . (circadian rythm and aging) .
R T et :
Y+ " 4 o O ‘@ Soluble signals @

& I8 fponfsy e
components | 7+ .

4‘1‘
o7,

© _ (growth factors and

cytokines) @
s o®

Cell-cell interactions

\
Invasi£| and / : xmmﬁ?‘%

Metastasis . X

Fares et al., Signal Transduction and Targeted Therapy 2020

Epithelial-Mesenchymal Transition (EMT)

Epithelial Cell

== Primary Tumor

Single Cell Dissemination

—s Mesenchymal

N M\,\)\ Cell
T ‘\:‘\ .\ é‘

Collective Migration
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Genetic/Molecular aberration
concerning, e.g.:

Induction of
ASCL2, IGF2, stemness
SOX9, OLFM4, and others CSCs
MetSCs Primary Tumor
Q) e s o L LSS Q 9 prcs
-
° m— I
I |
| Induction of Dissemination
-+ | Genetic/Molecular aberration  Stemness
(f) | potentially concerning, Induction of
(-U | e.g., expression or activity of stemness
-+ | FOXP2, BRCA2, CBL, ¢ —
q) AKT, CD44, CD133, ALDH1, o S o
| NOTCH, u-PAR, PI3K, AKT, _g_ R
E G_) [ particular miRs, etc (f ? f
) S % c
o | : 3
O | : 85 :
OD > | — o Molecular factors for switch, e.g.: %
-|—) (=]
o — I o P38, ERK, u-PAR, PI3K, AKT, =
—_— O [ Blood Vessel CXCL12, SDF-1, IGF1, Integrins,
BMP, and others 2
O C | Niche (Bone Marrow, ’ w
| other organs/microenvironments) >
v D 3
| 3]
c C ! =
— Q :
\
@
Allgayer et al., Semin Cancer Biol 2020 Metastatic Site
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Melmann et al., Immunity 2023
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©
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Trafficking of TME gradients VLA-1IVLA-2
T cells to tumors (pH, 02, nutrients, etc) Proteoglycans
(CTLs) VEGF IL-6
p-catenin TGF-$
® CCL2
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STING TIM3
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{pE 02, nutrients; i) Cancer Cell Plasma

membrane repair
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activated T cells in and
through stroma

R)

®
Interaction with
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o T and function
ecognition o
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TCR-pMHC Decreased 0,
b2M Decreased pH
e
IEN-y slgnallng patiways differentiation and
Altered antigen exhaustion
presentation machinery
Tumor glycocalyx
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Tumour microenvironment (TME)

Immune cell alteration in hypoxia:

e Recruiment of TAMs, MDSCs, and
Tregs in tumor

¢ Increased immunosuppression of
TAMs, MDSCs, and Tregs

e Suppressed proliferation and effector
function of cytotoxic T cells

e Limited migration, differentiation and
maturation of DCs

Blood vessel

"'\ PN
MDSC Treg :" ™M G T {8 Tumor

Zhu et al., Organoids 2022

The TME includes
 immune cells,

e extracellular matrix,

» other cells, like fibroblasts

* (blood vessels)

€) ASKLEPIOS TUMORZENTRUM HAMBURG



Oligometastatic disease and LAT: What can be improved?

Limited disease
Treatment naive

|

Oligometastatic

Patel et al., Clinical Oncology 2019



Oligometastatic disease and LA]

Limited disease
Treatment naive

|

" What can be improved?

Widespread disease

\!

Molecular targeted
therapy

Mixed response

Initial Response

N

y

AN

Oligometastatic

Patel et al., Clinical Oncology 2019

Oligoresistant

Oligopersistant

Oligoprogression

@ ASKLEPIOS TUMORZENTRUM HAMBURG



Principles in mCRC management

N N
multiple sites

_palliative” | De-escalation maintenance Re-challenge

Post-induction strategy

C nduction strat ) intention | or discontinuation or 2nd line
nduction strategy . ,
_ leeafesian (or different compound?)
optimal , - VAN J
systemic treatment response:
G )
4 I
4 A Oligometastastatic Ablation strategy
. »ablative” Surgical resection or
no systemic treatment — intention _
,ablation toolbox”
%

- )

Arnold; ESMO GI Educational Session 2022 @ ASKLEPIOS TUMORZENTRUM HAMBURG
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N N
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_palliative” | De-escalation maintenance Re-challenge
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C nduction strat ) intention | or discontinuation or 2nd line
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optimal , - VAN J
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e I
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- )

Arnold; ESMO GI Educational Session 2022 @ ASKLEPIOS TUMORZENTRUM HAMBURG



Bekannte Faktoren: Zeit, Kontrolle, Vollstandigkeit

Original Article

Predictive factors for survival of oligometastatic colorectal cancer
treated with Stereotactic body radiation therapy

OS by control of treated metastases

1.00 1
0.75
0.50
0.25
Local control
0.00 No local control

|||||||||||||||||||||

0 3 6 9 1215182124 27 30 33 36 39 42 45 48 51 54 57 60
Time from the treatment start
Number at risk

Local control 212 184 155 127 99 72 53 34 26 21 10
No local control 58 56 51 37 30 15 9 7 4 2 1

b) 1.00
0.75
0.50
0.25

0.00

Number at risk

Local control by time to SBRT

o

Time to SBRT <= 12 months
Time to SBRT > 12 months

|||||||||||||||||||||

0 3 6 9 1215182124 27 30 33 36 39 42 45 48 51 54 57 60

Time from the treatment start

<=12months 243 202 167 130 103 69 51 29 23 17 4
>12months 194 169 114 85 65 54 35 21 18 15 9

Franzese et al., Radiotherapy Oncol 2019

ssion free survival PFS by ¢
b) 1o
0.75
0.50
0.25-
H_‘_‘_“_‘-‘_‘—
0.00

T T T T T
03 6 91215°

T T T T T T T
24 30 36 42 48 54 60
T
om the treatment start
Number at risk
Local control 212 127 84 ¢
40 26 18 14 9 8 6 No local control 58 36 1
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Beispiel: transarterielle Radioembolisation beim KRK

First-line selective internal radiotherapy plus chemotherapy
versus chemotherapy alone in patients with liver metastases
from colorectal cancer (FOXFIRE, SIRFLOX, and
FOXFIRE-Global): a combined analysis of three multicentre,
randomised, phase 3 trials

100 —
HR 0-90 (95% Cl 0-79-1-02); p=0-11
s
= /57
=
S
2
()
£ 50—
=
Q
g
g 27
a.
0 T T T T 1
0 12 24 36 48 60

Time from randomisation (months)

549 (0) 209(40) 78(47) 37(56) 14(70) 6 (76)
554 (0) 229(29) 104(36) 37(55) 15(69) 7 (75)

1st line, upfront TARE

Wasan et al., Lancet Oncol 2017; Mulcahy et al., J Clin Oncol 2021 9 ASKLEPIOS TUMORZENTRUM HAMBURG



EPOCH Studie: 2nd line Chemo mit TARE

1o % Progression-Free Survival (95% CI)

_ %0 6M 12M 18 M
S
= 80 _ 65.2 25.8 16.7
£ V-90+ Chemo (N=215) 59 0'715)  (18.9,331)  (10.6, 23.9)
3 60
55.4 13.2 1.8
W —
g e (=, (47.2,62.8) (7.5, 20.5) (0.2, 8.)
Nl ‘E “ Y-90 + Chemo: median 8.0 M (95% Cl: 7.2, 9.2)
Key Bigibilit a - : : oLli.z 9.
- Unresectable unilobar or CT{QO Glr?ssa i ¢ Chemo: median 7.2 M (95% CI: 5.7, 7.6)
20 . .
bilobar colorectal liver - gg]e?etd ire?a%¥ Follow up S o HR: 0.69 (0.54, 0.88); p<0.0013
metastases Stratification every 8 |
+ Able to receive second- « Unilobar/ EES Ui 0
line irinotecan or Bilobar - i — 0 6 12 18 24 30 36 42 48
oxaliplatin-based disease |nr)o’repon er I ; Survival -
= oxdliplatin-based progression = Time (in months)
chemotherapy « KRAS status [ hemaiie follow-up Wat Rk
* Measurable disease by Iri chemotherapy ep
. rlnofecon— or dlsease Therasphere 215 L" 22 13 2 1 1 1 ]
RECIST 1.1 Oxoliploﬁn— N Control 213 7 9 1 0 0 0 0 0
! progression
+ Performance status O or 1 based 15-line e
« Bilirubin <1.2 upper limit of therap . . ’
normal Y 100 % Hepatic Progression-Free Survival (95% CI)
+ Albumin = 3.0 gm/dL Chemotherapy £ 6M 12M 18 M
+/- targeted therapy s 0 207 208 o8
>
5 Y-90 + Chemo (N=215) . ) )
aTARE with Y9 glass microspheres (TheraSphere™, Boston Scientific Corporation). Cycle 1= chemotherapy, Y-90 TARE replace Cycle 2, Cycle 3 resume t ° (63'6’ 76'6) (22'4’ 37'6) (13'0’ 27'6)
chemotherapy + targeted therapy. g 60 5510 135 19
Chauhan N, Mulcahy MF, Salem R, et al. JMIR Res Protoc. 2019;8(1):e11545. doi: 10.2196/11545. § 50 Chemo (N=213) (47.1, .62.7) (7.7, éO.Q) (0.2,. 8.3)
o 40
g 30 Y-90 + Chemo: median 9.1 M (95% CI: 7.8, 9.7)
& 20 Chemo: median 7.2 M (95% Cl: 5.7, 7.6)
‘E o HR: 0.59 (0.46, 0.77); p<0.0001
g " |
o 6 12 18 24 30 36 42 48 54

Time (in months)

Therasphere 215 8 32 18 4 1 1 1 1 0
Control 213 6 9 1 o 0 0 [ 0 o

Mulcahy et al., ESMO 2021; Mulcahy et al., J Clin Oncol 2021



Beispiel: transarterielle Radioembolisation beim KRK

First-line selective internal radiotherapy plus chemotherapy Radloembollzatllon with ChemOtherapy
versus chemotherapy alone in patients with liver metastases for COIO_reCtal Liver Metastases: a
from colorectal cancer (FOXFIRE, SIRFLOX, and randomlzed, open-label, mternatlonal,
FOXFIRE-Global): a combined analysis of three multicentre, multlcenter, phase 3 trial
randomised, phase 3 trials
EPOCH study
100
HR 0-90 (95% Cl 0-79-1-02); p=0-11
;\; 100 TheraSphere —
g 75— F 90 Control —
E @
§ E 70
£ 50 a 60
g X w0 Y-90 + Chemo: median 8.0 M (95% CI: 7.2, 9.2)
a s Chemo: median 7.2 M (95% CI: 5.7, 7.6)
- 5 w HR: 0.69 (0.54, 0.88); p<0.0013
Y T T T T 1 : 10 —
0 12 24 36 48 60 o S
Time from randomisation (months) 0 . . 8 - 20 - . a8
N atRisk Time (in months)
549 (0) 209(40) 78(47) 37(56) 14(70) 6 (76)
554 (0) 229(29) 104(36) 37(55)  15(69) 7 (75) i b B ¥ o 0 0 0 0
1st line, upfront TARE 2nd line, oligomets.

Wasan et al., Lancet Oncol 2017; Mulcahy et al., J Clin Oncol 2021 @ ASKLEPIOS TUMORZENTRUM HAMBURG






Resection: Long-term survival proven

Table 1 Hepatic metastasectomy: Large retrospective studies Table 3 Retrospective studies including = 100 patients with

resectable lung metastases from colorectal cancer

Ref. Patients, Median 5-yr 10-yr  20-yr
n soll‘;fl:\jlall SIRAEL SLEL S Ref. Year n median 5-yr survival
G survival (mo) rate (%)
. [66]

Rees et al'”, 2008 929 36%  23% Eorasm e; “; ) igié 12; ;g.z Zg

Choti et al"”, 2002 226 46 40%  26% e 010 1 45 “

Fong et al™, 1999 1001 42 7% 22% V\;quet “"g“ . 00 1a “ "

Nordlinger et al', 1996 1568 28% Wa;a“a ¢ le[fof oy 16 ot "

Scheele et al™, 1995 434 40 33%  20%  17% eteretal | '
Yedibela et al 2006 153 43 37
Inoue et al”™ 2004 128 49 45
Kanemitsu et al” 2004 313 38 38
Pfannschmidt et al” 2003 167 40 32
Saito et al” 2002 165 NA 40
Zink et al”® 2001 110 41 32

Vatandoust et al., World J Gastroenterol 2017 @ S ERBE DR TR A ETRE



Oligometastases and SBRT

Overall Median
Median Local Local Overall Survival Progression-
No. of Dose/Fraction, Follow-up Controlat Controlat2 Survivalat1l at2 Years Free Survival Toxicity 2 CTCAE
Study (Year), Type Patients Lesions Gy BED Size, mm (Months) 1Year (%) Years (%) Year (%) (%) (Months) Grade 3 (%)
Van der Pool et al 20 31 37.5-45/3 # - 7-60 26 100 74 100 83 11 15 (2 hepatic
(2010), phase (median, events)
1/11%° 23)
Chang et al (2011), 65 102 22-60/1-6 # 40.5-180 30mL 14.4 6784 (242 5566 (=42 72 38 = 6 (2 hepatic, 2
phase I3 Gy Gy) Gy) gastrointestinal
events)
Kress et al (2012), 11 14 16-42/2-5# 28-110.8 - 21 72 - - 25.7 16.1 9
retrospective® Gy
Doi et al (2017), 24 39 45-72in4-33 # 71.7- <30 16 67.2 35.9 81.3 67.1 - 8 (authors de-
retrospective372 115.5 30-50 scribe alternate
Gy >50 causes of
toxicity)
Joo et al (2017), 70 103 45-60in 34 # 60-180 <30 34.2 93 73 75 - 0
retrospective™ Gy >30
McPartlin et al 60 105 22.7-62.1in6# — 6-21 28.1 49.8 32(26at4 63 26(9at4 16.0 1.7
(2017), phase | over 2 weeks years) years)
and II*°

Abbreviations: BED, biologically effective dose; CTCAE, Common Terminology Criteria for Adverse Events.

Studies including stereotactic radiotherapy cases for liver metastases from primary cancers other than colorectal cancer are not listed in this table.

Gill et al., J Clin Oncol Suppl. (ASCO ED Book) 2018
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Oligometastases and RFA

No. of Median/Range No. Mean/Median Extrahepatic 5-Year
Study (Year) Patients Approach of Tumors Diameter, cm Disease, % Survival, % Comment
Ruers et al (2017)*° 119 Percutaneous 4(1-9) <4 cm (NR) 0 43.1 8-year survival:
laparoscopic 39.5%; RCT"
Imai et al (2017)3 31 Hepatect (Paviour) 5 (2-25; total) 29 (7-90; total) 0 57
RFA
" 2 (1-4; RFA) 1.3 (0.4-3.0; RFA)
Agcaoglu et al 395 Laparoscopic 3(1-11) 3.4 8 17 Extension of
(2013)32 RFA during
resection
Bale et al (2012)* 63 Percutaneous 2 (1-14) 2 (0.5-13) 0 27
Gillams et al 123 Percutaneous 2.1(1-5) 2.9(0.9-5) 0 24
(2009)%
Hamada et al 101 Percutaneous 1/ 2.3 (0.5-9) 27 21
(2012)7
Kim et al (2011)** 595 Open 1.6 2.1 (0.5-6.2) 0 51 (<3 cm)
percutaneous
Machi et al 100 Open 3.5 3 20 31
(2006)* percutaneous
laparoscopic
Van Tillborg et al 38 Open 2.4 2.4 (0.2-8.3) = 36 8-year survival:
(2011)*® percutaneous 24%
Hammill et al 101 Laparoscopic 2.6 34 18-49'
(2011)*
Solbiati et al 99 Percutaneous 2 2.2 (0.8-4) 7 48 7-year survival:
(2012)% 25%

*The only prospective randomized controlled trial to date.

Gill et al., J Clin Oncol Suppl. (ASCO ED Book) 2018
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Local Treatment of Unresectable Colorectal Liver
Metastases: Results of a Randomized Phase II Trial

119 pts., “liver only” met disease; not suitable for resection; <10 lesions

Progression-free survival (%)

PFS
HR 0.57
p<0.01

Survival probability (%)

’ 0 ; jt é ;3 1‘0 1‘2 ’ ‘ ‘ ‘ ‘ ‘ ‘
Time, y 0 2 4 Time, y 8 10 12
S F S i i Sy o N No.atrisk Treatment
. 53 59 43 21 11 4 2 Systemic
45 60 20 14 12 1 4 Local+systemic 39 60 44 28 21 19 [ p— Local+systemic

CLOCC Trial, Ruers et al., JNCI 2017

Median follow-up 9.7 yrs
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How can we eradicate metastases?

Local ablative treatments of metastases

* Surgery

* Local ablation techniques
* Intra-arterial therapies

* SBRT
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How can we eradicate metastases?

Local ablative treatments of metastases

* Surgery Eradication rate: 100%

* Local ablation techniques Eradication rate: >90%*

* Intra-arterial therapies Eradication rate: 40-100%*
e SBRT Eradication rate: 70-100%
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How can we eradicate metastases?

Local ablative treatments of metastases

* Surgery Eradication rate: 100%

* Local ablation techniques Eradication rate: >90%*

* Intra-arterial therapies Eradication rate: 40-100%*
e SBRT Eradication rate: 70-100%

*Depends on: size, localisation, physical effects (cooling,....), and: skills and techniques
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Which local treatment ,the best”?

Toolbox of ablative treatments

Local treatments Locoregional treatments

Thermal devices Non-thermal devices Embolic devices Lol
chemotherapy
Radiofrequency Brachytherapy Radioembolisation
ablation or electroporation SIRT
cryoablation
_ ) External Body Chemoembolisation
Microwave ablation Radiotherapy with TACE/Beads
high-precision RT

Van Cutsem et al., ESMO Consensus Guidelines mCRC., Ann Oncol 2016 9 ASKLEPIOS TUMORZENTRUM HAMBURG



A4
Best systemic treatment
in terms of induction of response

’

. —V ) Local ablative treatments....should be
e selected.....according to

At time of "best response”also evaluate

use of best treatment strategies available * |ocalisation,
(patient-/expertise-dependent)
. ¢ . * treatment goal (“the more curative the more
surgery’/higher importance of local/complete control),

r V/ 2

“Toolbox"instruments for local ablative e treatment-related morbidity,

treatment (surgery, invasive local ablation

[RFA, microwave], precision radiotherapy ° IocaI expertise and availability,

[SI?RT], errg_b(IJIis/abtioT1 te%tmiﬂt;es
dny particies/beads, .
| * patient-related factors.

Consider (recommended) re-uptake
of systemic treatment, but limit treatment
duration to a total of 6 months

Van Cutsem E et al., ESMO Consensus 2016; Ann Oncol 2016 9 ASKLEPIOS TUMORZENTRUM HAMBURG
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Biological characteristics of colorectal liver metastases

Figure 3. Biomarker expression stratified by the presence of liver metastases
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B, GranzymeB; NE, not evaluable; PD, progressive disease; PR, partial response; SD, stable disease.

Fakih M et al., ASCO 2022; Kim R et al., Eur J Cancer 2022
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Analysis of ICI + TKI efficacy in MSS CRC w/o liver metastasis.

Phase, Drug Size, MSI status

Metastatic sites (%)

Affects of liver mets to ICl efficacy

Autor, NCT

Phase Ib (REGONIVO),
Nivolumab + Regorafenib

25pts (96% MSS, 4% MSI-H)

Liver mets (52%)
Lung mets (64%)

ORR with liver vs lung mets: 8.3% vs 63.6%

Fukuoka et al.
NCT034068711

Phase Ib,
Nivolumab + Regorafenib

52pts (100% MSS)

Liver mets (27%)
Lung mets (17%)
Both Liver&Lung mets (46%)

ORR with liver vs lung mets: 3.6 % vs 37.5 %

Kim et al.
NCT037129432

Phase II,
Nivolumab + Regorafenib

70 pts (100% MSS)

Liver mets (67%)

ORR without vs with liver mets: 22% vs 0%

DCR without vs with liver mets: 57% vs 30%

PFS without vs with liver mets: 3.5 mo vs 1.8 mo
OS without vs with liver mets: 12.0 mo vs 10.8 mo

Fakih et al.
NCT041267333

Phase I/II,
Pembrolizumab +
Regorafenib

73 pts (100% MSS)

Liver mets (78%)

PFS without liver mets vs overall cohort: 4.3 mo vs 2.0 mo

Live-mets subgroup PFS N/A

Barzi et al.
NCT036576414

Phase Il (BACCI),

Atezo + Bev + Cap (arm 1)
Vs

Bev + Cap (arm 2)

82 ptsinarm 1

(84% MSS, 11% MSI-H, 5% Unknown)

Liver mets (84%) in arm 1

Inarm 1,
ORR without vs with liver mets (23% vs 6%, P=.0408)

Benefit of atezolizumab for OS without vs with liver mets
(HR, 0.33; 0.11-1.02 vs 1.14; 0.72-1.81, P=.04)

Mettu et al.
NCT028731955

Abbreviation: Atezo, Atezolizumab; Bev, Bevacizumab; Cap, Capecitabine; CRC, Colorectal cancer; DCR, Disease control rate; Mets, Metastasis; Mo, Months; MSI-H, Microsatellite instability-high; MSS,
Microsatellite stable; N/A, Not available; ORR, Overall response rate; OS, Overall survival; PFS, Progression-free survival; Pts, Patients.

Kim R et al., ASCO 2022; Educational Session

€ ASKLEPIOS TUMORZENTRUM HAMBURG




PFS and OS by Presence and Lack of Liver Metastases in MSS MCRC
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Kim R et al., ASCO 2023
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Clinical applications of ctDNA: Perspectives

Early stages Advanced disease
100 : j : : :
Screening | Neoadjuvant =  Molecular = Molecular | Adaptive = Biomarkersto = Monitoring ~  Acquired
: monitoring  : residual disease - relapse : adjuvant - guide therapy of response :  resistance
: : - of driver and
- resistance clones

Mutant allele fraction

Dia ;hosis Definitive local Follow-up Fol dw-up Clihical Systémic Progréssion
treatment relapse therapy

ESMO recommendations on the use of circulating tumour DNA assays for
patients with cancer: a report from the ESMO Precision Medicine Working

Group Pascual D et al., Ann Oncol 2022



ctDNA dynamics indicating response to systemic tx.

First cycle Second cycle Third cycle
ctDNA
p=0.000 p=0.004 p=0.001
51 5-
* *
. - 0- RPN TSR e _ 0- PO
8 8 o' 3 M
= N R i A *Te
S O 5 —— O -5- -
& & e S 4a & <
2 g 3 g v
= = -10- . = 104 ¢
]
-10 T T -15 T T -15 T T
L L <L ® L 3
o & &
< > >
Cutoff Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
Variable AUC p value value (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
ctDNA log2 (C1/CQ) 0.978 0.000 —-0.126 100.0 (54.1-100.0) 93.5 (78.6-99.2) 75.0 (34.9-96.8) 100.0 (88.1-100.0) 94.6 (81.8-99.3)
ctDNA log?2 (C2/C0) 0.954  0.004  —0.655 100.0(39.8-100.0)  92.6 (75.7-99.1) 66.7 (22.3-95.7) 100.0 (86.3-100.0)  93.5 (78.6-99.2)
ctDNA log2 (C3/CQ) 0.992 0.001 —0.471 100.0 (47.8-100.0) 96.0 (79.7-99.9) 83.3 (35.9-99.6) 100.0 (85.8-100.0) 96.7 (82.8-99.9)

Jia et al,, Front Genet 2021 9 ASKLEPIOS TUMORZENTRUM HAMBURG



Circulating DNA in patients undergoing
loco-regional treatment of colorectal
cancer metastases: a systematic review
and meta-analysis

Louise B. Callesen, Tana Takacova“®, Julian Hamfjord, Florian Wiirschmidt,
Karl J. Oldhafer, Roland Brining, Dirk Arnold and Karen-Lise G. Spindler

in pre-ablation samples

nOopRDaydasIl £uL1 4u Ll .0 LU, o0.0) il 1vo
Nakamura 2021* 20 447 0.9 (0.3, 3.1) 25.2%

HR 95% Cl Weight

_ _ (a)
Tie 2021 54 o 47 (0.6, 35.2) 11.2%
Pellini 2021 24 B 3.4 (0.9, 12.4) 23.2% RFS
Overall - 2.8 (1.4, 5.7) Study n
1 Beagan 2020 24

Kobayashi 2021 40
Nakamura 2021* 20
Tie 2021 54
Pellini 2021 24

Callesen et al., Ther Adv Med Oncol 2022

—— 3.5 (1.1, 10.4) 29.3%
i 7.6 (1.0,57.3) 11.1%

Y 0.9 (0.3, 3.1) 25.2%
o 4.7 (0.6, 35.2) 11.2%

] 34 (09 124) 232%
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Circulating DNA in patients undergoing

loco-regional treatment of colorectal

cancer metastases: a systematic review

and meta-analysis

Louise B. Callesen, Tana Takacova“®, Julian Hamfjord, Florian Wiirschmidt,

Karl J. Oldhafer, Roland Brining, Dirk Arnold and Karen-Lise G. Spindler

in post-ablation samples

(c)

RFS

Study n HR 95% Cl Weight
Scholer 2017** 23 —a— 49 (1.5,15.7) 5.5%
Boysen 2020 A 35 o 3.4 (1.0, 11.0) 5.4%
Tie 2021 49 —a— 6.3 (2.6, 15.2) 8.6%
Wang 2021 82 —— 27 (1.5, 49) 14.7%
Loupakis 2021 112 —- 5.8 (3.5, 9.7) 17.7%
Bolhuis 2021 23 —a— 3.3 (1.1, 9.7) 6.2%
Parikh 2021 16 o 6.0 (1.0, 36.4) 2.5%
Reinert 2022** 40 —8— 7.6 (3.0,19.5) 7.8%
Q@gaard 2022** 84 B 7.3 (3.7, 14.4) 12.7%
Nishioka 2022 105 BN 3.1 (1.9, 5.0) 18.9%

Callesen et al., Ther Adv Med Oncol 2022

(c)

RFS

Study n

HR 95% ClI Weight

Scheler 2017** 23
Boysen 2020 A 35
Tie 2021 49
Wang 2021 82

4.9 (15,157) 55%
o— 3.4 (1.0, 11.0) 5.4%
—a— 6.3 (2.6,15.2) 8.6%

B 2.7 (15, 4.9) 14.7%

ﬁ ASKLEPIOS TUMORZENTRUM HAMBURG



/usammenfassung

* Lokal ablative Therapie erganzen das Spektrum —in der , last line“, der Erganzung
der operativen Resektion, und eventuell auch als Konsolidierung in friheren
Therapielinien

e Patientinnenselektion: klinische Faktoren insuffizient — biologische ,,on the way“
* Verfahrensauswahl: nach Lokalisation und Expertise

* Neue Felder: Lebermetastasierungskontrolle, und Therapiesteuerung tber ctDNA
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