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Precision oncology in biliary tract cancer: the emerging role of liquid biopsy

M. de Scordilli**, M. Bortolot!'?, 5. Torresan''?, C. Noto™~, 5. Rota'?, P. Di Nardo®!, A. Fumagalli‘, M. Guardascione’,
E. Ongaro’, L. Foltran" & F. Puglisi''?

1DEpartment of Medical Oncology, Centro di Riferimento Oncologico di Aviano ([CRO), IRCCS, Aviano; 2IIZI-,=_-|:L:-|rtr'rlent of Medicine, University of Udine, Udine; Medical
Oncology, ASUGI, Ospedale Maggiore, Trieste, Italy
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ESMO guideline

Liquid biopsies using cfDNA may be considered,
if not enough tumour tissue is available for NGS.

The gene panel should include IDH1, HER2/neu,
and BRAF to test for hotspot mutations.

METASTATIC DISEASE
RESPONSE AND RESISTANCE
Voget A et al, Ann Oncol 2023 E
! 2 Lo By




TORINO

8 GIUGNO 2026

AULA LENTI
Presidio Molinette

L'INTRODUZIONE della BIOPSIA LIQUIDA]
nella DIAGNOSTICA ONCOLOGICA

Recommendations for the use of next-generation sequencing (NGS) for ANNALS
patients with metastatic cancers: a report from the ESMO Precision ONCOLO(."l%
Medicine Working Group

driving innovation n oncology

1 2 3 a =1 5 6 T 8 . .
F. Mns_ele . J. Rem:ln o d. Matfg , C. B. U\:‘estprlalen . F. Barlf;jlﬁ M. P. Lulkl:;r:g . N I'\_lur_rnag;lc; ', AL _Stcarpli . ML Ruhsur;s, Avallable onllne 24 August 2020
F. Meric-Bernstam™, N. Wagle™ ", A. Stenzinger —, J. Bonastre ™", A. Bayle™ =", 5. Michiels™™", I. Bieche ", E. Rouleau ",
s. Jezdic'®, J-¥. Douillard®®, J. S. Reis-Filho'”, R. Dienstmann®® & F. André*19-20°

Table 10. List of genomic alterations level 1/11/lll according to ESCAT in
advanced cholangiocarcinoma (CC)
Gene Alteration Prevalence ESCAT References
1DH1 Mutations 20% 1A Abou-alfa G. K, et al. Ann
Oncol. 20197
FGFR2Z Fusions 15%% IB Vogel A, et al. Ann Oncol.
2019
MSI-H 29% Ic Marabelle A, et al. J Clin
Oncol. 20207
NTRK Fusions 2% Ic Doebele RC, et al. Lancet
Oncal. 20207
BRAFYS9F pqutations 5% 1B Wainberg Z, et al. / din Oncol.
201922
ERBB2 Amplifications 10% 1 Javle MM, et al. J Cilin Oncol.
Mutations 29 20174
Pik3CA Hotspot T 1A André F, et al. N Engl J Med.
mutations 2019’
BRCA 1,2 Mutations 3% 1A De Bono J, et al. N EnglJ Med.
[Rpep— 2020
M BETTER MEDICINE MET Amplifications 2% 1A Camidge D, et al. J Clin Oncol.
BEST PRACTICE 201851

ESCAT, European Saciety for Medical Oncology (ESMO) Scale for Clinical Actionabilicy
o rmn leciilar Taroets
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Table 1. Studies that evaluated the utility of plasma ctDNA in BTC.

Year
Berchuck et al. 2022
Zilletal” 2015
............ Ettrich et al, 2019
""""" x,‘xsamm Okamura et al, 2021
3 Chen etal, 2021
%
o i
s Bloodstream
.......
Liquid Biopsy Analysis Guaetal, 2011
Mmm Ohyama et al, 2023
CIDNA: Point  ctDNA: Epigenetic Csoma et al, 2022
Circulating mutations modifications
cancer cells
SRR Digital PCR
SONOUK SRR BEAMing
m MOVOVOK |Next-generation sequencing
E)I(tll'acellulai\rl CtDNA: ctDNA:Translocations
vesicles: protein,
RNA. CIDNA, Amplifications and
CtDNA deletions

Study design Method Sample size
(n}

Retrospective NG5S 1671
-70-73 gene panel

Prospective NG5S 26
-54 gene panel

Prospective NGS5 23
-15gene panel

Retrospective NGS 71
-68-73 gene panel

Prospective NG5S 154
-150 gene panel

Prospective NGS 28
-520 gene panel

Prospective NG5S 38
-60 gene panel

Prospective NGS 25
-67 gene panel

Awosika JA et al, Hep Oncol 2024
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Mutation
detection rate
in plasma (%)

84%
-44% targetable
85%
61%
76%

94, 8%

53.6%

24%
-1 8% targetable
68%

Tissue-plasma ctDNA
concordance (%)

874% for IDH1
mutations; 100% for
BRAFVE0OE and 18%
for FGFR2 fusions
90,3% in 17 of the 26
patients

4%

“92% iniCCA cohort
68-90% in 40patients
analyzed

TP53 (357 in ctDNA vs,
40.4% tissue DNA) and
KRAS(20.1 ctDNA vs,
tissue DNA 22.6%)
Mot matched

Mot matched

SNV were proven in
B4% of cases
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Review
Liquid Biopsy Frontiers in Pancreatic Cancer: Insights from
Circulating Cell-Free Nucleic Acids

=i

rete 1
oncologica

Maria Latiano ¥, Maria De Angelis ¥, Anna Latiano !, Orazio Palmieri ", Tiziana Pia Latiano ?,
Marco Donatello Delcuratolo 2, Matteo Tardio ?, Francesca Bazzocchi ?, Marco Gentile ?, Fulvia Terracciano ?,
Grazia Anna Niro * and Francesca Tavano 1-*
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cfDNA
Search Pubmed/Google scholar Search Pubmed Advanced
Saarch Pubmaed Advanced from January 2014 to September 2025 from lanuary 2014 to September 2025
from lanusry 2014 to September 2025 (n=163) (n=452)
(m=600)
Number of not-shared items selected (n=584)
Number of items excluded
from the review
cfDNA cfRINA
(n=48T7) (n=497)
Number of items included Number of items included
in the review in the review
(n=114) {n=87)
Circulating KRAS mutations (n=54) Reasons protein-coding mANA [n=11)
Other somatic alterations (n=34) miRMNA (n=50)
fDNA methylation (n=16) *  Full-text unavailable or not obtainable in English PIRMA/snoRNAStsRNA (n=5)*
wm—,mn * Retracted article, Reviews/Metanalysis IncRNA (n=13)*
Structursl shterations (n=13)° *  Studies on cell lines, animal models, or human tissue specimens cireRNA (n=11)
*  Studies on pancreatic disease other than pancreatic cancer
*1 item shared with “Circulating KRAS *  Studees comparing pancreatic cancer with other pancreatic diseases *2 i shared with * proten-coding mRNA -
Mutations” and 3 Mems hared with “Othe = Studies on biological fluids other than blood and 1 e shared with either “protesn. codeng
Somatc alerations” *  Studies using a multi-analyte approach mRNA® and “IncRNA *
«  Studies on population including different cancer types
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( DIAGNOSIS \

+ ADANTS, HOKAL COHI, SEHASA 504, P, AS 1A NCL, WESTV, TP, AC AP > Current findings are limited by small cohort
o sizes, heterogeneous study designs, and
f":a@??if};mmmn; MO, MAPT LOCIOR120977, LOCIORLICIAR, KCNAY PAAK,CONAL, TRSS variabil |ty in ana Iytica | methods and
:?Z:t’";;,’;f”“";"”*"""?’”“;'m(“’;:":' LR S platforms often based on non-standardized
SR gene panels and cut-off values for ctDNA
e BACALLZ NPT, HOKDR, POUAPS positivity.
\ - J 3 There is a lack of large prospective
[ RS RS b validation studies.
8 c ) > These findings should be considered
hypothesis-generating rather than practice-
. ONAlevels snd shorter ragmentsise || = kvas, A, AT, onmraa, €orn, kam, ||« ctONA instabitty scores & tumor fraction changing and require confirmation in larger,
i o o s e || 7 e well-defined studies with uniformly treated
S A SR SR o bty e .
i populations.
- JU normrie sesareny L 0

Figure 3. Liquid biopsy insights in pancreatic cancer: ¢fDNA methylation (A), fragmentomics/

systemic inflammatory markers (B), actionable mutations (C), and structural alterations (D).
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Ultra-sensitive detection of
mutant KRAS in circulating
tumor DNA predicts survival in
resectable pancreatic
adenocarcinoma

Madison Cox"**, Amy Wells“*, Dominic Vitello",

Larissa Masnyk’, Lauren M. Janczewski®, Vishvetha Rengaraju’,

Chengwei Peng***, John Abad***, Qiang Zhang**,
Shidong Jia*, Pan Du™ and Akhil Chawla****
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- Plasma samples were collected from 45
patients with non-metastatic PDAC prior to
treatment start.

- Baseline ctDNA was analyzed for KRAS
G12/G13/Q61 mutations using the
PredicineCARE liquid biopsy assay (20,000x
sequencing depth) and the PredicineCare
ULTRA assay (=100,000x sequencing depth),

providing full KRAS gene coverage.
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Presence of KRAS G12, Q61, or G13 Mutation by Standard Sequencing Depth Presence of KRAS G12, Q61, or G13 Mutation by Ultra-Deep Sequencing
1.00- = 1.00-— =
2 075 = 0.75-
3 35
3 £
& 0.50- & 0.0
g s
g g
®» 025 p=0.01 @ 025 b= 0.008
0.00- ‘ . i I 0.00-
0 <0 ﬁ?noe (days) %R B 0 200 1z_tl?noe e 600 800
~ KRASG12Q61G13=0 ~ KRASG12Q61G13 = 1
~ KRASG12Q61G13=0  KRASG12Q61G13 = 1
KRASG12Q61G13 =0- 23 20 13 9 4
. . ; ; ; KRASG12Q61G13 =0- 18 16 10 7 4
14 9 4 3 1

Standard depth sequencing identified pathogenic KRAS mutations (G12/ G13/Q61) in 11 patients.

Ultra-deep sequencing identifying mutant KRAS in these same 11 patients and an additional 7 patients.
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@ o+ Size indicates more RAS cases

Head and neck P 2
KRAS 2%, HRAS 5%, NRAS 2% ancreatic cancer

Lung adenocarcinoma |=': ';_:}‘\ R
KRAS 32% G12R A
Esophagogastric ‘ ‘
KRAS 3%, KRAS-amp 6% ]

Gallbladder, cholangiocarcinoma

KRAS 21%, NRAS 2% G12v
—— Pancreas HMONT T (F BR:

KRAS 88% G12C

—— Colorectal =
KRAS 50%, NRAS 4% i g:ge
Endometrial
KRAS 17%, NRAS 3% - g:;:ls
Ovarian M 613X
KRAS 9%, NRAS 2%

' B Q61X

Bladder B Others

KRAS 5%, HRAS 7%, NRAS 1%

Myeloid leukemia
KRAS 5%, NRAS 14%

Singhal A, et al. Nat Medicine 2024
Merz V, et al. Front Onc 2023
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Daraxonrasib, a RAS(ON) multi-selective inhibitor vs
chemotherapy in previously treated metastatic
pancreatic adenocarcinoma (mPDAC):
Primary and final analysis from the Phase 3
RASolute 302 study

Brian M. Wolpin,' Zev A. Wainberg, Andrew E. Hendifar, Mitesh J. Borad, Filippo Pietrantonio,
Shubham Pant, Pascal Hammel, Chiara Cremolini, Gulam A. Maniji, Paul E. Oberstein, Ignacio
Garrido-Laguna, Christoph Springfeld, Nilofer S. Azad, Makoto Ueno, Stephen Y. Chui, Ying Zhang,
Hina Patel, Yeonju Lee, Zeena Salman, Eileen M. O’Reilly

On behalf of RASolute 302 investigators

THale Family Center for Pancreatic Cancer Research; Dana-Farber Cancer Institute, Boston, MA, USA

2026 ASCO IRl reesevreosvBrian M. Wolpin, MD, MPH ASCO oo

ANNUAL MEETING ~ SRR Presentation is property of the author and ASCO. Permission required for reuse; contact permissions @ascoorg. . KNOWLEDGE CONQUERS CANCER



£ RASolute 302

Key Secondary Endpoint: Overall Survival in the Overall Population

100 A
Daraxonrasib | Chemotherapy
90 - (n=248) (n=252)
. No. of events, n (%) 79 (32) 141 (56)
80 4 mOS, months (95% Cl) 13.2 (10.0-NE) 6.7 (5.8-8.0)
h HR (95% CI)? 0.40 (0.30-0.53)
< P-value® =4.6x10-1
§ 70 J " value p
2 60 - \ 53.2%
% 50
3 " o
E =
& 40 -
8 30
17.3%
20 -
10
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
No. at risk Months
Daraxonrasib 248 240 237 225 208 188 165 125 90 62 37 24 1M 7 4 1 0
Chemotherapy 252 235 217 193 161 126 108 78 53 35 21 10 5 2 0

Data cutoff: 10 Feb 2026. Median (range) follow-up time was 8.5 (3.2-15.9) months.

m, median; NE, not estimable; OS, overall survival.

aHRs and 95% Cls were based on the stratified Cox model with Efron’s method of tie handling. °P-values were calculated using the stratified log-rank test.

2026 ASCO  PIVrrY  rresenteoevBrian M. Wolpin, MD, MPH
ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org.
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Conclusions

Presidio Molinette
Q Liquid biopsy tests are rapidly being integrated into clinical care for
patients with PC and BTC

A Early detection remains challenging (tests are more accurate in
advanced stages)

Q Their main use probably will be when tissue is unavailable or when
urgent therapeutic decisions are required

A They could allow the identification of actionable alterations that
qualify patients for targeted therapies
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