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Faut-il utiliser TADN tumoral circulant
dans I'ablation des métastases
hepatiques de cancer colorectal?
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patients with

digestive cancer

managed at HEGP that had an NGS
panel between 2016 and 2018

Exclusion :
- Liquid biopsy only (N=16)
- Duplicate (N=5)

patients with

digestive cancer

and exploitable data

- Benign tumor or in situ (N=4)
- Non-digestive primary (N=2)
- Non-analyzable NGS data (N=1)

Exclusion :
Pancreas (N= 16)

patients with

colon cancer

Biliary tract (N= 15)
Gastric (N=12)
Others (N= 13)

Exclusion :

patients with
cancer

metastatic colon

- Exclusively localized colon cancer (N= 261)

Figure 1. Flowchart.
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Les acides nucleiques du plasma sanguin chez |
homme

P.Mandel, P. Métais -+ Published 2 January 1948 - Biology - Comptes rendus des séances de la Société de biologie et de ses filiales
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[CANCER RESEARCH 37, 646-650, March 1977]

Free DNA in the Serum of Cancer Patients and the Effect of
Therapy

S. A. Leon, B. Shapiro, D. M. Sklaroff, and M. J. Yaros

Departments of Nuclear Medicine and Radiation Therapy, Division of Radiology, Albert Einstein Medical Center, Philadelphia, Pennsylvania 19141

1977

ADN total, biomarqueur




« The source of free DNA In

solution In the serum Is unknown at
present. »




« we conclude that normal serum
contains very little free DNA; In

cancer patients, higher
concentrations of DNA in the serum
may be expected »




« Conversely, decrease in DNA

levels during treatment seem to be
a better prognostic sign »




TUMOR BIOLOGY | FEBRUARY 01 2001

DNA Fragments in the Blood Plasma of Cancer Patients:
Quantitations and Evidence for Their Origin from Apoptotic
and Necrotic Cells' @3

Sabine Jahr; Hannes Hentze; Sabine Englisch; Dieter Hardt; Frank O. Fackelmayer; Rolf-Dieter Hesch; Rolf Knippers

‘ '.) Check for updates

=+ Author & Article Information
Cancer Res (2001) 61 (4): 1659-1665. 200 1
Article history ¢




How is it
released?

Necrosis?
Apoptosis?

2011

In vitro and In vivo induced necrosis

and apoptosis.
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Hg DNA / mi

2001
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Extracellular DNA after induction of cell death in vitro and in vivo. A, supernatant DNA quantities of apoptotic or necrotic Jurkat T cells. Apoptosis was induced by staurosporine; necrosis was induced by staurosporine plus oligomycin (14). DNA in supernatants was quantitated by competitive PCR at the time points indicated. B,apoptosis in vivo. Mice were treated with anti-CD95 antibody (17). Quantities of plasma DNA analyzed by real-time PCR quantitation (averages from three animals per time point). Right: Lane M, DNA fragments of known sizes (in bp); Lane P, size distribution of plasma DNA fragments at 8 h after injection of anti-CD95 antibody(mo and di, mononucleosomal and dinucleosomal DNA fragments, respectively). C, necrosis in vivo. Mice were treated with acetaminophen(17), and plasma DNA was analyzed by real-time PCR quantitation at the time points indicated (averages from three animals per time point). Right: Lane M, DNA marker (in bp); Lanes 0, 3, 4, and 6, plasma DNA at 0, 3,4, and 6 h after injection of acetaminophen, respectively. 
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2001

Necrosis ++
Apoptosis +

Results

Neither T cells nor endothelial cells seem
to contribute to plasma levels of DNA.
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Life and death of circulating cell-free DNA
Anatoli Kustanovich, Ruth Schwartz, Tamar Peretz, and Albert Grinshpun

Sharett Institute of Oncology, Hadassah-Hebrew University Medical Center, Jerusalem, Israel

ABSTRACT ARTICLE HISTORY
Tumor-specific, circulating cell-free DNA in liquid biopsies is a promising source of biomarkers for Received 28 November 2018
minimally invasive serial monitoring of treatment responses in cancer management. We will review Revised 24 February 2019
the current understanding of the origin of circulating cell-free DNA and different forms of DNA release ~ Accepted 12 March 2019
(including various types of cell death and active secretion processes) and clearance routes. The dynamics KEYWORDS

of extracellular DNA in blood during therapy and the role of circulating DNA in pathophysiological Cell-free DNA; cancer;
processes (tumor-associated inflammation, NETosis, and pre-metastatic niche development) provide circulating tumor DNA;
insights into the mechanisms that contribute to tumor development and metastases formation. Better liquid biopsy; inflammation
knowledge of circulating tumor-specific cell-free DNA could facilitate the development of new ther-

apeutic and diagnostic options for cancer management.




DNA release

2019

CfDNA:
0 - 100 ng/ml in healthy subjects
0 - >1000 ng/ml in patients with cancer

tumor burden, but also might reflect tumor
metabolism.

necrosis and

oncosis (ischemic cell death)

pyroptosis

phagocytosis

active secretion

neutrophil extracellular trap release (NETosis),
excision repair
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NETosis is a regulated form of neutrophil cell death that contributes to the host defense against pathogens
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REL EASE CELLDEATH  ACTIVE SECRETLON

O APOPTOSIS ' O PHAGOCYTOSIS!
0O NECROSIS O NETosis vital
O oncosis . O Egestion of DNA
o= 0 PYROPTOSIS
MnAtON. In organs t) O EXCISION REPAIR
O NETosis suicidal
Degradation in blood -h
L)
VESICLES NUCLEOSOMES
O Exosomes &
QO Virtosomes .
3 Apoptotic bodies CELL-BOUND

| O
R10LOGICAL |
ACTIVITY

Q INFLAMMATION & IMMUNOMODULATION
Production of cytokines
Neutrophil activation
Recruitment of monocytes

O PROCOAGULANT & PLATELET-STIMULATING

POTENTIAL

O VASCULAR DYSFUNCTION

O ANTIBACTERIAL DEFENSE

& TUMOR GROWTH & METASTASES

Q MAINTENANCE OF CELL HOMEOSTASIS

O TRANSFORMING ABILITY

Q FUNCTIONAL MODULATION OF OTHER CELLS

Figure 1. Cell-free circulating DNA life-cycle.

The three main components of cfDNA life are presented: release, biological activity, and clearance. The figure summarizes the well-described mechanisms of each
component. Although in most clinical settings naked nuclear cfDNA is analyzed, it travels in various forms in body fluids: free, inside exosomes, bound to histones
(nucleosomes), protected by transcriptional factors or are as part of immune-related components (such as NETs).cfDNA is not a passive biomarker of pathophysio-
logical conditions, but plays an active role in multiple processes such as inflammation, immunomodulation, tumor growth promotion, etc..




Approches actuelles
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Detection:
50% in those with non-metastatic disease
90% In patients with metastatic disease

ctDNA has the potential to change clinical practice

-detection of minimal residual disease, (MRD)

-management of patients with rectal cancer,

-monitoring responses to therapy,

-and tracking clonal dynamics in response to targeted therapies
and other systemic treatments.



Tumour burden

Limit of
detection
by imaging-

Limit of
detection
by ctDNA -

Neoadjuvant  Adjuvant Clinical

therapy chemotherapy recurrence
Clinical N ‘ Additi{:_-nal
diagnosis | Surgery Initial systemic  systemic
l lr chem ctlherapy chem?therapy
| 1 | 1 | [N 1

| | | |
E{_l Monitoring MRD assessment Monitoring for » Assessing resistance
arty for tailoring tumour * Mechanisms for
detection

treatment response clinical trials




Approche 1
PCR

Droplet Digital PCR
or
BEAMING (beads,

emulsion, amplification,

magnetics)

La premiere approche cible une
altéeration génetigue connue et
correspondant le plus souvent a des
mutations d’intérét ou identifiees
prealablement dans le tissu tumoral.

Ultrasensible mais depend de la
mutation.




Approche 2
NGS

En I'absence d’alterations connues ou
en cas de necessite d'analyser un grand
nombre d’altérations, c’'est une methode

de sequencage a haut debit ou Next-

Generation Sequencing (NGS): panels

de genes ou hotspots.




Approche 3

Multidimentionnelle

Meéthylation
Modlification
histones

a CH,

Dnmt3a
5 TTGACAGCCGT % Dnmt3b 5 TTGACAGCCGT 3
g
3 5 3 5
AACTGTCGGCA AACTGTCGGCA
b

Figure 1. DNA methylation pathways. A family of DNA methyltrans-
ferases (Dnmts) catalyzes the transfer of a methyl group from S-adenyl
methionine (SAM) to the fifth carbon of cytosine residue to form 5-
methylcytosine (5mC). (@) Dnmt3a and Dnmt3b are the de novo Dnmts
and transfer methyl groups (red) onto naked DNA. (b) Dnmt1 is the
maintenance Dnmt and maintains DNA methylation pattern during
replication. When DNA undergoes semiconservative replication, the
parental DNA stand retains the original DNA methylation pattern (gray).
Dnmt1 associates at the replication foci and precisely replicates the
original DNA methylation pattern by adding methyl groups (red) onto the
newly formed daughter strand (blue).

Moore, L., Le, T. & Fan, G. DNA Methylation and Its Basic
Function. Neuropsychopharmacol 38, 23-38 (2013).
https://doi.org/10.1038/npp.2012.112
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In the mammalian genome, DNA methylation is an epigenetic mechanism involving the transfer of a methyl group onto the C5 position of the cytosine to form 5-methylcytosine. DNA methylation regulates gene expression by recruiting proteins involved in gene repression or by inhibiting the binding of transcription factor(s) to DNA. During development, the pattern of DNA methylation in the genome changes as a result of a dynamic process involving both de novo DNA methylation and demethylation. As a consequence, differentiated cells develop a stable and unique DNA methylation pattern that regulates tissue-specific gene transcription. In this chapter, we will review the process of DNA methylation and demethylation in the nervous system. We will describe the DNA (de)methylation machinery and its association with other epigenetic mechanisms such as histone modifications and noncoding RNAs. Intriguingly, postmitotic neurons still express DNA methyltransferases and components involved in DNA demethylation. Moreover, neuronal activity can modulate their pattern of DNA methylation in response to physiological and environmental stimuli. The precise regulation of DNA methylation is essential for normal cognitive function. Indeed, when DNA methylation is altered as a result of developmental mutations or environmental risk factors, such as drug exposure and neural injury, mental impairment is a common side effect. The investigation into DNA methylation continues to show a rich and complex picture about epigenetic gene regulation in the central nervous system and provides possible therapeutic targets for the treatment of neuropsychiatric disorders.


CONSENSUS STATEMENT

NGS based PCR based

Whole With BEAMing
genome/ molecular digital droplet
K,EDTA tubes exome  Targeted barcoding PCR

* Avoid shaking; 10% 1% 0.1% 001% 0.001%
mix by inverting ) .
e Plasma isolation V
Blood temperature for and storage
collection 4-6 hours or at ctDNA isolation

4°C for up to 24 } and sequencing

hours

CentrifugationL Plasma (~55%) ¥ . Limit of detection
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* Avoid shaking; * Mutations
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* Store or * Sequential centrifugation at low * Fusions
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temperature for * Avoid contamination by buffy coat
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* Store at -20°C or -80°C
* Avoid repeated freeze-thaw cycles
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Couverture génomique

NGS (génome complet)
NGS (exome complet)

NGS ciblé (amplicon)

NGS (code barre moléculaire)
0,1 %

PCR spécifique d'alléle
PCR digitale
BEAMing

0,01 %

Limite de deétection

Tumoral circulati
David Sefrioui1




Un exemple-clé: le stade |l opéré

Chimiothérapie adjuvante?



European Journal of Cancer 159 (2021) 24—33

Available online at www.sciencedirect.com EJC
ScienceDirect
-l
journal homepage: www.ejcancer.com - e

Original Research

Circulating tumor DNA 1is a prognostic marker of tumor ®
recurrence in stage II and III colorectal cancer: S
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Avant chirurgie, marqueur pronostique...

Time to recurrence

1.00-
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Log-rank

p < 0.0001
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VS
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Time to recurrence

...apres chirurgie, MRD

Strata -+~ Absence of ctDNA at DO or D5 Presence of ctDNA at DO or D5

100 Il M

0.75-
0.50-
Log-rank
0.25-
p < 0.0001
0.00-
0 52

Presence of ctDNA
VS-
Absence of ctDNA

2 4 6
HR: 3.34, C195%[1.56 - 7.16] adjusted on Age, Gender, Stage
Sideness, Adjuvant chemotherapy

104 156 208 260
Weeks



biomarker-driven adjuvant therapy

e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 16, 2022 VOL. 386 NO. 24

Circulating Tumor DNA Analysis Guiding Adjuvant Therapy
in Stage II Colon Cancer
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This trial was a phase 2, multicenter, random- ized, controlled trial of biomarker-driven adju- vant therapy 



Table 1. Characteristics of the Patients at Baseline in the Intention-to-Treat Population.*

Characteristic
Male sex — no. (%)
Median age (range) —yr
Age group — no. (%)
=70yr
>70 yr

ECOG performance-status score — no./total no. (%) 1

0

1

2
Type of center — no. (%)

Metropolitan

Regional
Primary tumor site — no. (%)%

Left side

Right side
Tumor stage — no. (%)

T3

T4
Poor tumor differentiation — no. (%)
Lymph node yield <12 — no. (%)
Tumor perforation — no. (%)
Bowel obstruction — no./total no. (%)
Lymphovascular invasion — no. (%)
Deficient mismatch repair — no. (%)
Clinical risk group — no./total no. (%)§

High

Low

Median time from surgery to randomization (IQR)

— days

Standard
Management
(N=147)

81 (55)
62 (28-84)

113 (77)
34 (23)

124/147 (84)
20/147 (14)
3/147 (2)

121 (82)
26 (18)

78 (53)
69 (47)

127 (36)
20 (14)
17 (12)

7(5)
7(5)

18/147 (12)
38 (26)
27 (18)

60/147 (41)
87/147 (59)
33 (28-41)

ctDNA-Guided
Management
(N=294)

154 (52)
65 (30-94)

207 (70)
87 (30)

226/293 (77)
65/293 (22)
2/293 (1)

240 (82)
54 (18)

126 (43)
168 (57)

250 (85)
44 (15)
43 (15)
13 (4)

7(2)

26/291 (9)
82 (28)
59 (20)

116/293 (40)
177/293 (60)
32 (28-39)

Overall
(N=441)

235 (53)
64 (28-94)

320 (73)
121 (27)

350,440 (80)
85/440 (19)
5/440 (1)

361 (82)
80 (18)

204 (46)
237 (54)

377 (85)
64 (15)
60 (14)
20 (5)

14 (3)

44/438 (10)

120 (27)
86 (20)

176/440 (40)
264 /440 (60)
32 (28-39.5)
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Patients with stage II colon cancer were randomly assigned in a 2:1 ratio to have treatment deci- sions guided by either ctDNA results or standard clinicopathological features. For ctDNA-guided management, a ctDNA-positive result at 4 or 7 weeks after surgery prompted oxaliplatin-based or fluoropyrimidine chemotherapy. Patients who were ctDNA-negative were not treated. 
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RESULTS
Of the 455 patients who underwent randomization, 302 were assigned to ctDNA-
gulded management and 153 to standard management. The median follow-up was
37 months. A lower percentage of patients in the ctDNA-guided group than in the
standard-management group received adjuvant chemotherapy (15% vs. 28%; relative
risk, 1.82; 95% confidence interval [CI], 1.25 to 2.65). In the evaluation of 2-year
recurrence-free survival, ctDNA-guided management was noninferior to standard
management (93.5% and 92.4%, respectively; absolute difference, 1.1 percentage
points; 95% CI, —4.1 to 6.2 [noninferiority margin, —8.5 percentage points]).
Three-year recurrence-free survival was 86.4% among ctDNA-positive patients who
received adjuvant chemotherapy and 92.5% among ctDNA-negative patients who
did not.




Et dans la chirurgie hépatique?



RESEARCH ARTICLE

Circulating tumor DNA dynamics and
recurrence risk in patients undergoing
curative intent resection of colorectal cancer
liver metastases: A prospective cohort study
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Follow-up: 3-monthly

6 months of adjuvant chemotherapy blood draws for year 1;
6-monthly for year 2
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o
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Survival
Follow-up: as

4 to 6 cycles of FOLFOX  |iver resection 3-4 months of adjuvant
or CAPOX (2-3 weekly) chemotherapy per cohort 1

[

Resectable CRLM

Cohort 2

Fig 1. Study design. Study schema showing blood collection time points in Cohort 1 (upfront liver resection) and Cohort 2 (neoadjuvant
chemotherapy). The primary objective of the study was to assess the prognostic impact of postoperative ctDNA (Tg) on recurrence-free survival in
the total population. T, = baseline, T -, = pre-cycle 2, T, = pre-cycle 3, T, = pre-cycle 4, T, = 4 to 10 weeks postoperative, T = end of
treatment, Tyjiou.up = follow-up. CRLM, colorectal cancer liver metastasis; ctDNA, circulating tumor DNA.

https.//doi.org/10.1371/journal.pmed.1003620.9001




ctDNA was detected in 24% of patients immediately after
surgery

ctDNA+: recurrence risk of 83% compared to only 31% in
those with undetectable ctDNA after surgery.




All (100%) patients with detectable postoperative
ctDNA who failed to clear their ctDNA following
adjuvant chemotherapy experienced recurrence
(median time to recurrence of 2.2 months after
completion of chemotherapy)

67% of patients whose ctDNA became undetectable
after chemotherapy remained disease-free.
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Circulating Tumor Cells and Circulating Tumor DNA
Detection in Potentially Resectable Metastatic
Colorectal Cancer: A Prospective Ancillary Study to
the Unicancer Prodige-14 Trial
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CRC patients with initially defined unresectable liver-only
metastases

2-CTx (FOLFOX or FOLFIRI)
\VAS
3-CTx (FOLFIRINOX)

(plus bevacizumab/cetuximab by RAS status)



T — ctDNA undetected g ss —— CtDNA undetected
© w©
> >
-E 60' 'E 60"
3 =
I n
] 40’ — 40_
© ©
o o ’
> 204 2 20
o p=0.05 O p=0.3
07 T T T T T T T T T T T 0 1 - + - - . - -
0 12 24 36 48 60 0 12 24 36 48 60
Number Number
at risk Months at risk Months
ctDNA- 4 4 4 2 0 0 ctDNA - 13 13 8 4 0 0
CtDNA + 42 39 21 7 0 0 CtDNA + 22 19 10 4 0 0
C - o — ctDNA detected —— ctDNA detected
— CtDNA undetected D 100 | —— CtDNA undetected
X 80 2 80
'g 60 E 60 ]
[ 2 .
s ?
E 40 % 40
In-
5 :
O 20 o 2
<0.001
P p=0.018
0_ T L T Lt T L.} T x T L} T 0 | I 1
12 24 36 48 60 0 12 24 36 48
Number
at risk Months Months
CtDNA - 17 17 13 7 0 o  CtDNA- 13 1 9 4
CtDNA + 4 4 0 0 0 0 ctDNA+ 3 3 0 0

Figure 5. Kaplan-Meier curves for Overall Survival according to ctDNA detection (A) at baseline,
(B) at 4 weeks, (C) before liver surgery (D) Kaplan—Meier curve for post-operative Overall Survival
according to ctDNA detection before liver surgery.



« More interestingly, the absence of ctDNA at 4 weeks was
correlated with a very high RO/R1 resection rate of LM (85%),
suggesting that this biomarker could help decide whether liver
surgery is appropriate for patients »



Finally, in patients referred to surgery for LM resection, persistently
detectable ctDNA levels before surgery was associated with
short post-surgical OS, suggesting that LM were not fully
responding to therapy and/or that extra-hepatic micro-
metastases were present. »




Et dans I'ablation?



THERAPEUTIC ADVANCES in
Medical Oncology

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 Briining, Dirk Arnold and Karen-Lise G. Spindler




(a)

Search 22 March 2022
Pubmed: 281 records
Embase: 802 records

Cochrane CtrTrials:

88 records

Records removed before
screening
Duplicate records removed
(295)

Excluded first screen
(797 records excluded)

Records

screened

(876)

(79 re

Included from abstract

cords)

Full-text
(28 re

included
cords)

Excluded second screen
(51 records excluded)

Relevant outcome for five or fewer
patients with mCRC (n = 8)
No outcome specification for patients
with mCRC (n = 3)
Not focused on outcome of loco-
regional treatment (n = 34)
Other (n = 6)

Included in meta-analysis
(16 records)

LIVER

Resection (n=14/28)
DEBIRI-TACE (n=1/28),
HAI (n=1/28)
Combined RFA/ (SIRT)
(n=1/28).

OTHER SITES

Resection (n=6/28)

Ablative radiotherapy
(n=1/28)

Varions treatment modalities
(n=1/28)

(CRS-HIPEC) ( (n=1/28)




In vivo effects of thermal ablation
coagulation necrosis

apoptosis

direct and indirect and indirect mechanisms
including the activation of antitumor immune
response

ctDNA dynamics ?7?
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Inclusion criteria

Histologically confirmed colorectal cancer.

Metastatic disease referred to thermo-ablation with intent-to-cure

No antiangiogenic therapy 2 weeks prior to thermo-ablation.

At least one target lesion (RECIST1.1), measurable with CT or MRI:

Age = 18.

Performance status < 2.

Women of childbearing potential must have a negative serum pregnancy test prior to
registration.

Patients with a social security in compliance with the French law

Patients must be willing and able to comply with scheduled visits, treatment plan, laboratory
tests and other study procedures.

10. Voluntarily signed and dated written informed consents prior to any study specific procedure.
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Exclusion criteria

Inadequate kidney, liver functions.

Haematological contra indications to percutaneous approaches.
Contra-indications to general anesthesia.

Active, uncontrolled bacterial, viral, or fungal infections.
Females who are pregnant or breast-feeding.
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NGS was performed with a dedicated panel of 92 amplicons
(lon AmpliSeq Colon-Lung Cancer Research Panel version 2; Life
Technologies, Carlsbad, CA, USA)

covering > 500 hotspot mutations in KRAS, EGFR, BRAF,
PIK3CA, AKT1, ERBB2, PTEN, NRAS, STK11, MAP2K1, ALK,
DDR2, CTNNB1, MET, TP53, SMAD4, FBXW7, FGFR3,
NOTCH1, ERBB4, FGFR1, and FGFR2.



INCLUSION: CRCLM

THERMAL ABLATION
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CRCLM: colorectal cancer liver
metastases

— Ct DNA: circulating tumor DNA
Y, RI: radiological imaging
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THERMO-ABLATION
(micro-onde): FOIE

EN COURS

HO H24 J8 J 30 J 63

Mutation 1:

Mutation 2:




THERMO-ABLATION

HO

H24

PROGRESSION GLOBALE

FOLFOX

J 30

Mutation 1: KRAS (NM_033360.3) p.Gly12Ala ¢.35G>C

O B O B8 18%

Mutation 2: TP53 (NM_000546.5) p.Leu130Val ¢.388C>G

I ADN




THERMO-ABLATION

HO

H24

Imagerie J90:
PAS DE PROGRESSION

J 30
«

*

Mutation 1: TP53 (NM_000546.5) p.Arg248Trp c.742C>T

Mutation 2: TP53 (NM_000546.5) p.Arg158His c.473G>A

I ADN




16 patients en “intent-to-cure”

5 ADNtc + pré-opératoires : 3 progressions, 2 non progressions (60%)
11 ADNtc — pre-opeératoires: 3 progressions, 8 non progressions (27%)

TP53 (NM_000546.5) p.Arg248Trp c.742C>T
KRAS (NM_033360.3) p.Gly12Asp c.35G>A
KRAS (NM_033360.3) p.Gly12Val ¢.35G>T

SMAD4 (NM_005359.5) p.Ser343Leu c.1028C>T

KRAS (NM_033360.3) p.Gly12Ser ¢.34G>A
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Recurrence-free survival versus overall survival as a primary "y ®
endpoint for studies of resected colorectal liver metastasis:
a retrospective study and meta-analysis

Brett L Ecker*, Jasme Lee*, Lily V Saadat, Thomas Aparicio, Florian E Buisman, Vinod P Balachandran, Jeffrey A Drebin, Kiyoshi Hasegawa,
William R Jarnagin, Nancy E Kemeny, T Peter Kingham, Bas Groot Koerkamp, Norihiro Kokudo, Yutaka Matsuyama, Guillaume Portier,
Leonard B Saltz, Kevin C Soares, Alice C Wei, Mithat Gonent, Michael | D’Angelicat




« A surrogate endpoint is a
substitute of a primary end point
expected to predict the clinical
benefit, harm, or absence of an
Intervention »



« For the postsurgical management
of patients with colorectal liver
metastases, all randomised
controlled trials to date assessing the
clinical value of adjuvant
chemotherapy have used
recurrence-free survival as the
primary endpoint.»



Patients alive as of data cutoff Patients who had died as of data cutoff

20+

Overall survival (years)
= [
T T

un
|

Recurrence-free survival (years) Recurrence-free survival (years)

Figure 1: Scatterplot of overall survival versus recurrence-free survival for patients with recurrence (n=1995)
in the resected colorectal liver metastasis cohort

Data are shown by vital status at data cutoff (Sept 15, 2019). Only data for recurrence-free survival of 5 years or less
and overall survival of 20 years or less are shown.
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we provide evidence that
the correlation between
recurrence-free survival
and overall survival in
this disease context is
minimal...

Recurrence-free survival
IS an inadequate
surrogate for overall
survival



2-year overall

survival

3-year overall

survival

4-year overall

survival

5-year overall

survival

6-year overall

7-year overall

8-year overall

9-year overall

10-year overall

survival survival survival survival survival
1-year recurrence-free survival 0-37 (0-16) 0-42 (0-16) 0-42 (0-16) 0-40 (0-16) 0-38 (0-17) 0-37 (0-16) 0-33(0-17) 0-31(0-17) 0-30 (0-17)
2-year recurrence-free survival 0-40 (0-16) 0-44 (0-16) 0-46 (0-16) 0-47 (0-16) 0-46 (0-16) 0-44 (0-16) 0-42 (0-16) 0-40 (0-16)
3-year recurrence-free survival 0-44 (0-16) 0-49 (0-15) 0-51(0-15) 0-51(0-15) 0-49 (0-15) 0-48 (0-15) 0-46 (0-15)
4-year recurrence-free survival 0-49 (0-15) 0-52(0-14) 0-54(0-14) 0-52 (0-14) 0-52(0-14) 0-51(0-14)
5-year recurrence-free survival 0-54 (0-13) 0-56 (0-13) 0-55 (0-13) 0-55(0-13) 0-54 (0-14)

Data are mean (SD). Estimates are calculated from 1000 random sample runs, and at each sample run, correlations of overall survival and recurrence-free survival probabilities at the specified time pairs were
estimated for 30 randomly assigned groups.

Table 2: Pairwise Spearman’s correlation estimates of overall survival versus recurrence-free survival in the resected colorectal liver metastasis cohort




« time to recurrence did not reliably
predict the survival outcome »


Commentaires du présentateur
Commentaires de présentation
More specifically, bevacizumab received provisional FDA approval, in 2008, for the treatment of metastatic breast cancer on the basis of an improvement in progression­ free survival.32,33 However, approval was subsequently withdrawn 3 years later, after additional trials found a lower improvement in progression­free survival than expected and no improvements in overall survival.34 



Merci!
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