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ARE WE READY FOR PRECISION THERAPY ?

 Therapeutic update in PDAC and perspectives

 Therapeutic update in biliary tract cancer and 

perspectives

 Relevant targets in practice

 Incremental/maintenance strategies?



THERAPEUTIC LANDSCAPE IN PDAC



WHICH TREATMENT IN 2019 IN MPDAC?

Which treatment in 2019?

First Line option FOLFIRINOX..
Maintenance ?

Gemcitabine + Abraxane Gemcitabine

Second line options Gemcitabine
Gemcitabine + Abraxane
Gemcitabine + Cisplatine

Nal-IRI + 5FU
Oxaliplatin + 5FU
FOLFIRINOX

Nal-IRI + 5FU
Oxaliplatin + 5FU

Third line options Clinical trials… NGS-driven?

Ducreux M, Seufferlein T, Van Laethem JL et al. Semin oncol 2018



FAILURE OF TARGETED THERAPIES IN UNSELECTED

POPULATIONS IS A REALITY AND A… PITY



MOVING TO TARGETED/PRECISION THERAPIES IN PDAC?

 Mutational profiling

 Kras :undruggable ! But .. Ki ras codon 12 c is ?  (phase I)

 BRCA  HRR…DDR genes

 NTRK

 NRG1 (ligand of ERBB3-4) in RAS WT  

 « Targeted » therapy in (enriched) populations

 stroma :HA ++  (IHC)

 Metabolic (tumor fuel) pathways : L-asparaginase, mitochondria

metabolism

 Genomics/transcriptomics driven therapy

 Subtyping PDAC :Classical vs basal-like vs ….  immunogenic?

 Immuno-oncology…

 MSI-H :1% !

 CAF, TAM, microenvironment…priming strategies



CLINICAL APPLICATION OF GENOMICS

Aung KL, CCR 2017

Response to chemo
Mainly Folfirinox
for classical subtype



REAL-TIME GENOMIC ACQUISITION

71 pts:
-48% genomic
alterations
-18% germline
alterations

30% molecular
therapies



Aguirre, Cancer Discovery 2018



GENES-DRIVEN THERAPIES :FISHING THE RARE TARGET

Dreyer, CCR 2017



« BRCANESS » DDR GENES IN PDAC

 Germline (5-7%) +/-somatic (10%)

 Better prognosis (slightly)?

 HRR pathway (BRCA 1/2, ATM,CHEK2,PALB2)



N=854 PDAC
4%  mutated



GERM-LINE >> SOMATIC? 

Aguirre, Cancer Discovery 2018



Precision therapy is beginning in PDAC…

POLO TRIAL



MUTATIONAL PROFILE PREDICTS 

RESPONSE TO PLATINUM/PARPi THERAPY

Waddell  Nature 2015



OLAPARIB AS MAINTENANCE TREATMENT FOLLOWING FIRST-LINE PLATINUM-

BASED CHEMOTHERAPY (PBC) IN PATIENTS WITH A GERMLINE BRCA 

MUTATION AND METASTATIC PANCREATIC CANCER (MPC): PHASE III POLO 

TRIAL

 Study objective

 Assess the efficacy and safety of olaparib as maintenance therapy in patients with 

a germline BRCA mutation and metastatic pancreatic cancer

 Primary Endpoint: PFS 

 Secondary Endpoints: OS, ORR and safety

 Inclusions:

 n= 154 patients

Kindler H. et al. ASCO 2019, 
Golan T, NEJM 2019

Key patient inclusion criteria

• Metastatic pancreatic cancer

• Deleterious or suspected 
deleterious germline BRCA1 
and/or BRCA2 mutation

• ≥16 weeks of 1L platinum-based 
CT with no limit to duration, 
without progression

R
3:2

Olaparib
300 mg bid

(n=92)

Placebo
(n=62)





OLAPARIB AS MAINTENANCE TREATMENT FOLLOWING FIRST-LINE PLATINUM-

BASED CHEMOTHERAPY (PBC) IN PATIENTS WITH A GERMLINE BRCA 

MUTATION AND METASTATIC PANCREATIC CANCER (MPC): PHASE III POLO 

TRIAL

Kindler H. et al. ASCO 2019
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No. at risk

Olaparib

(n=92)

Placebo

(n=62)

mPFS, months 7.4 3.8

HR (95%CI) 0.53 (0.35, 0.82)

p-value 0.0038

PFS at data cut-off*, n (%) 30 (32.6) 12 (19.4)



OLAPARIB AS MAINTENANCE TREATMENT FOLLOWING FIRST-LINE PLATINUM-

BASED CHEMOTHERAPY (PBC) IN PATIENTS WITH A GERMLINE BRCA 

MUTATION AND METASTATIC PANCREATIC CANCER (MPC): PHASE III POLO 

TRIAL

Kindler H. et al. ASCO 2019

Overall survival (46% maturity)
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Olaparib

(n=92)

Placebo

(n=62)

Median OS, months 18.9 18.1

HR (95%CI) 0.91 (0.56, 1.46)

p-value 0.68

Subsequent treatment
with a PARP inhibitor:

1 (1.1%) olaparib patient 
9 (14.5%) placebo patients 



OLAPARIB AS MAINTENANCE TREATMENT FOLLOWING FIRST-LINE PLATINUM-

BASED CHEMOTHERAPY (PBC) IN PATIENTS WITH A GERMLINE BRCA 

MUTATION AND METASTATIC PANCREATIC CANCER (MPC): PHASE III POLO 

TRIAL

 ORR in patients with measurable disease

 2 patients who received Olaparib had a CR

Kindler H. et al. ASCO 2019

Olaparib

(n=78)

Placebo

(n=52)

ORR, n (%) 18 (23.1) 6 (11.5)

Median time to onset of response, months 5.4 3.6

Median DoR, months 24.9 3.7





WHILE REMAINING QUESTIONS  NEW 

RECOMMANDATIONS !



PANELS OF GERMLINE ALTERATIONS ARE NOW AVAILABLE



DDR BASKET TRIAL



COMBINE PARPI AND ANTI PD(L)1



NTRK 3 > NTRK1
Exact prevalence in PDAC?  5-6%
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A PHASE 2B OF ERYASPASE (E-ASPARGINASE) IN COMBINATION WITH 

GEMCITABINE OR FOLFOX AS SECOND-LINE THERAPY IN PATIENTS WITH 

METASTATIC PANCREATIC ADENOCARCINOMA.  PHASE III IN PROGRESS IN L2 

(CHEMO +/- E) =GRASPANC

Hammel P. et al. ASCO 2017



NEW PROMISING COMBINATION THERAPY OF A 

MITOCHONDRIAL METABOLISM INHIBITOR WITH 

FOLFIRINOX IN PANCREATIC CANCER 

– ALISTAR AT, ET AL

Key results : n=18 pts

 Maximum tolerated dose was 500 mg/m2

Alistar AT, et al. Ann Oncol 2017;28(Suppl 5):Abstr 1733PD

CPI-613 + mFOLFIRINOX

mOS, months 20.1

mPFS, months 10.4

ORR, % 61
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WHAT ABOUT I/O IN PDAC?



ANTI-PDL1 IN PANCREATIC CANCER :KEYNOTE-164  AND 158 

IN MSI-H CANCERS 

Diaz, ESMO 2019



THE TME OF PDAC IS HIGHLY COMPLEX AND 

IMMUNOSUPPRESSIVE



 PEGPH20 :

 Leads to degradation of stromal hyaluronan (HA) and ↑ drug

delivery in preclinical studies

TARGETING THE STROMA

Doherty et al. Future Oncology 2018



 PEGPH20 in phase II:

 279 patients randomized in Phase II study HALO202 for 

untreated metastatic PDAC: Gem/Nab-P +/- PEGPH20

 Primary end-point : PFS

 Secondary end-points: OS, PFS by HA levels, objective RR

Hingorani et al. J Clin Oncol 2018

TARGETING THE STROMA

All HA-High >50% 
ECM

p=.049 p=.048



 PEGPH20 :

 Toxicity: thromboembolic events (requires anticoagulant 

prophylaxis), myalgia/muscles spasms, peripheral oedema, 

neutropenia…

 Phase III trial HALO-109-301 is ongoing for HA-high stage IV 

PDAC [NCT02715804]

Hingorani et al. J Clin Oncol 2018; 

Ramanathan et al. J Clin Oncol 2018; Doherty 

et al. Future Oncology 2018 

TARGETING THE STROMA

500 patients with
HA-high stage IV 

PDAC

Gem/Nab-P + 
PEGPH20

Gem/Nab-P + 
placebo

2:1 
randomisation



 FAK inhibitors: defactinib…

 Focal Adhesion Kinase: promotes tumor 

progression and M+ < CSC maintenance, 

EMT, angiogenesis… 

 Pre-clinical studies : ↓ fibrosis,

angiogenesis, TAMs/Treg/MDSCs

infiltrates. Render a previously

unrespsonsive mouse-model responsive to 

anti-PD-1. Maximum synergic effect with

Gem. 

 Phase I trial expansion cohort for 50 

advanced PDAC is ongoing [NCT02546531] : 

Gem + Pembrolizumab + Defactinib

Jiang et al. Nat Med 2016; Wang-

Gillam et al. J Clin Oncol 2018 

TARGETING THE STROMA (CYTOSKELET)



TARGETING STROMA AND CYTOSKELET



ANTI-TAM AND ANTI-TGF BETA STRATEGIES



TUMOR AND MCE-BASED

STRATIFICATION; N=309 PDAC 

Puleo, Gastroenterology 2018



MPDAC: TAKE HOME IN PRACTICE 

 Chemotherapy remains the backbone in mPDAC

(FFX,G+/-Nab-P, NAL-IRI)

 Maintenance therapy is emerging in selected cases 

(gBRCA, Phase III PAN-OPTIMOX awaited )

 Targeting stroma, metabolic pathways and immune 

cells are ongoing (+chemo) …but complex (reverse 

immunosupressive environment by specific combo)

 What to test nowadays  tomorrow ; « all » patients 

 gBRCA BRCAness, HRR/DDR  olaparib, trials (rucaparib)

 MSI  ?

 NTRK promising



BILIARY TRACT CANCER

 First line therapy is chemotherapy (CDDP-GEM)-GEMOX/5FU-based  is

alternative

 2d line « standard » =FOLFOX (ABC-06 modest increase in OS)

 Unselected targeted therapies do not work

 OS=12-15 months

Valle, NEJM, 2010,Lamarca, ASCO 2019,Verlingue, EJC 2017



MAIN MOLECULAR ABNORMALITES IN BTC

27 novembre 2019 50

FGFR2 fusion  (10-12%)
IDH 1 IDH 2 (15-23%)
KRAS

HER2
PIK3CA
KRAS (40%)

HER 2(16%)
PIK3CA
KRAS

Nakamura et al., Nat Genet 2015



Analyse échantillons tumoraux
• recherche de mutations BRCA

Autres altérations : IDH1 15%, FGFR2 11% (fusions 85%), BRAF 5%, ERBB2 5%, BRCA2 2.2%, 
MET 2%, EGFR 2%, MSI-H 1%, BRCA 1 1% FGFR3, RET, FGFR1, ALK et fusions ROS1 <0,5%
Au total, une cible potentielle thérapeutique a pu être identifiée dans 35% des cas

Cohorte 
totale
N=1295

Extra-
hépatique
N=185

Intra-
hépatique
N=752

Vésicule 
biliaire
N=354

BRCA 1 0,6% 2,1% 0,4% 0,3%

BRCA 2 3,0% 2,6% 2,7% 4,0%

BRCA 1 ou 2 3,6% 4,8% 3,1% 4,0%

Seeber–A # 4085, ASCO 2019

CANCERS BILIAIRES ET CIBLES THÉRAPEUTIQUES POTENTIELLES

 Fréquence des mutations BRCA selon la localisation



TARGETED THERAPY IN BTC

 Multi targeted

 regorafenib R Phase II > L1

 FGFR inhibitors: pan-FGFR TKI

 Infigratinib (BGJ398)  phase II

 Pemigatinib R Phase II phase III L1   vs   chemo (FIGHT study)

 ARQ 089   phase II > L1

 IDH1/2

 AG 120  R phase III > L1

 Immune therapy

 Pembrolizumab R Phase II L2. , R phase III L1 (chemo+/-pembro)

 Nivolumab

 NTRK 1-2-3

 Larotrectinib



REACH IN /BGDO RANDOMISED PHASE II (66 PTS) :  

MEDIAN PFS 3.0   VS 1.5 MONTHS FOR REGORAFENIB

HR : 0.49
P=0,004

Demols , ASCO 2019



Javle et al. J Clin Oncol 2018

Response rate 21%
Disease control 78%

Phase II: Infigratinib



LBA40: FIGHT-202: A PHASE II STUDY OF PEMIGATINIB IN PATIENTS 

(PTS) WITH PREVIOUSLY TREATED LOCALLY ADVANCED OR 

METASTATIC CHOLANGIOCARCINOMA (CCA) – VOGEL A, ET AL

Study objective

 To investigate the efficacy and safety of pemigatinib in patients with locally advanced or 

metastatic cholangiocarcinoma

Vogel A, et al. Ann Oncol 2019;30(suppl):abstr LBA40

PRIMARY ENDPOINT

• ORR

SECONDARY ENDPOINTS

• DoR, DCR, PFS, OS, safety

Cohort C: No FGF/FGFR 

genetic alterations

(n=18)

Cohort A: FGFR2 

fusions/rearrangements

(n=107)
Key patient inclusion criteria

• Locally advanced or 

metastatic 

cholangiocarcinoma

• Known FGF/FGFR status

• ECOG PS ≤2

(n=146)

Cohort B: Other FGF/FGFR 

genetic alterations

(n=20)

Pemigatinib

13.5 mg/day

(2-weeks on/ 

1-week off)



LBA40: FIGHT-202: A PHASE II STUDY OF PEMIGATINIB IN PATIENTS 

(PTS) WITH PREVIOUSLY TREATED LOCALLY ADVANCED OR 

METASTATIC CHOLANGIOCARCINOMA (CCA) – VOGEL A, ET AL

Key results

Vogel A, et al. Ann Oncol 2019;30(suppl):abstr LBA40

Cohort A
(n=107)

Cohort B
(n=20)

Cohort C
(n=18)

ORR, % (95%CI) 35.5 (26.50, 45.35) 0 0

Response, n (%)
CR
PR
SD
PD
NE

3 (2.8)
35 (32,7)
50 (46.7)
16 (15.0)

3 (2.8)

0
0

8 (40.0)
7 (35.0)
5 (25.0)

0
0

4 (22.2)
11 (61.1)
3 (16.7)

Median DoR, months (95%CI) 7.5 (5.7, 14.5) - -

DCR, % (95%CI) 82 (74, 89) 40 (19, 64) 22 (6, 48)



LBA40: FIGHT-202: A PHASE II STUDY OF PEMIGATINIB IN PATIENTS 

(PTS) WITH PREVIOUSLY TREATED LOCALLY ADVANCED OR 

METASTATIC CHOLANGIOCARCINOMA (CCA) – VOGEL A, ET AL

Key results (cont.)

Vogel A, et al. Ann Oncol 2019;30(suppl):abstr LBA40

PFS OS

Time to events, months
No. at risk

P
ro

gr
es

si
o

n
-f

re
e

 
su

rv
iv

al
 p

ro
b

ab
ili

ty

1.0

0.8

0.6

0.4

0.2

0
0 2 4 6 8 10 22 2412 14 16 18 20

107 88 76 61 37 22 1 014 11 7 4 2A

20 9 6 4 2 0 0 00 0 0 0 0B

18 3 1 1 0 0 0 00 0 0 0 0C

Cohort A
Cohort B
Cohort C

6.9 (6.2, 9.6)
2.1 (1.2, 4.9)
1.7 (1.3, 1.8)

mPFS, months (95%CI)

Cohort A
Cohort B
Cohort C

21.1 (14.8, NE)
6.7 (2.1, 10.6)
4.0 (2.3, 6.5)

mOS, months (95%CI)

Time to events, months

O
ve

ra
ll 

su
rv

iv
al

 p
ro

b
ab

ili
ty 1.0

0.8

0.6

0.4

0.2

0
0 2 4 6 8 10 22 24 2612 14 16 18 20

107 102 99 92 73 52 3 0 041 34 24 12 9

20 14 10 9 7 6 0 0 04 2 1 1 0B

18 13 8 5 4 3 1 1 01 1 1 1 1C

A

Median OS in cohort A
not mature at data cut-off

(40 events)

Cohort A Cohort B Cohort C

Median duration of follow-up, 
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LBA10: CLARIDHY: A GLOBAL, PHASE III, RANDOMIZED, DOUBLE-BLIND STUDY 

OF IVOSIDENIB (IVO) VS PLACEBO IN PATIENTS WITH ADVANCED 

CHOLANGIOCARCINOMA (CC) WITH AN ISOCITRATE DEHYDROGENASE 1 (IDH1) 

MUTATION 

Study objective

 To investigate the efficacy and safety of ivosidenib in patients with advanced 

cholangiocarcinoma and IDH1 mutation

Abou-Alfa GK, et al. Ann Oncol 2019;30(suppl):abstr LBA10_PR

PRIMARY ENDPOINT

• PFS 

SECONDARY ENDPOINTS

• OS, ORR, QoL, safety

R

2:1

Stratification

• Number of prior therapies

Ivosidenib 500 mg/day 

(n=124)

Key patient inclusion criteria

• Advanced 

cholangiocarcinoma 

• IDH1 mutation status by NGS

• 1–2 prior therapies (at least 1 

gemcitabine or 5FU-

containing regimen)

• ECOG PS 0–1 

(n=185)

Placebo

(n=61)

Crossover 
permitted at 
radiographic 

PD



LBA10_PR: CLARIDHY: A GLOBAL, PHASE III, RANDOMIZED, DOUBLE-BLIND 

STUDY OF IVOSIDENIB (IVO) VS PLACEBO IN PATIENTS WITH ADVANCED 

CHOLANGIOCARCINOMA (CC) WITH AN ISOCITRATE DEHYDROGENASE 1 (IDH1) 

MUTATION 

Key results

Abou-Alfa GK, et al. Ann Oncol 2019;30(suppl):abstr LBA10_PR
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Response duration

 Estomac
 Ampullome
 Intestin Grêle
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PEMBROLIZUMAB AND MSI CANCERS

 Estomac
 Ampullome
 Intestin Grêle
 Pancréas
 Biliaire

• Response rate : 47 % (n = 8)
• Tumoral control rate : 76 % (n = 13)
• Follow up : 5,3 months

Mois

D.T. Le et al.,NEJM,2018

 MSI high
•GBC: 5%
•ICC: 5-13%
•ECC: 5-10%



Global Population 

N=104
PLD1+

N = 61

PLD1-

N = 34

Objective response 5.8% 6.6% 2.9%

Partial response 6 (5,8%) 4 (7%) 1 (3%)

Stable disease 17 (16%) 6 (10%) 11 (32%)

Progression 65 (63%) 44 (72%1) 17 (50%)

PFS 2 1,9 2.1

OS 9,1 7,2 9,6

ORR modest but DOR interesting

PEMBROLIZUMAB AND BTC AFTER L1 

Pruitt SK et al. - ESMO® 2018 - Abs. 625 PD



MOLECULAR-DRIVEN THERAPY IN BTC:

THE MOSCATO-01 TRIAL  (IGR)

-ORR :33%, DCR :88%
-PFS 2/PFS 1 :1,3
-very good responders :FGFR2,ERBB2,ERBB3
-mOS=17 months vs 5  (non molecular –
driven)

Verlingue et al., Eur J Cancer 2017





TOWARDS GENE-DRIVEN TRIALS IN BTC



BTC : TAKE HOME IN PRACTICE

 Chemotherapy active but limited efficacy (L1-L2)

 Molecular-driven therapies desirable in BTC: a lot 

of targetable genes (+/- 50% of tumors)with

potential survival benefit trials

 (M)TKI are of benefit (regorafenib?), rather in 

selected populations (FGFR,IDH..)

 I/O needs more consistent data


