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Treatment of metastatic gastric cancer
The challenge

How difficult is to treat metastatic GC?

Survival is <1 year in more than half of patients

High response rate, but complete responses to CT 
are rare

Responses are mostly of short duration



In mGC setting CT is the backbone of treatment but…
…limited progress with chemotherapy alone

5-FU monotherapy

EOX

5-FU + LV +
Oxaliplatin (FLO)

Capecitabine +
Cisplatin (XP)

SP

Docetaxel +
Cisplatin + 5FU

11.2 mo

10.7 mo

10.5 mo

9.2 mo

7.0 mo

8.6 mo

13 moX/FP+ T HER2 +

16 moHER2  IHC 3+ or IHC 2+/FISH +X/FP+ T

Best supportive
care

4.0 mo

CT plateau!

Median OS with 1st line CT



Metastatic setting treatment
What we know from clinical research…

TumorPatient

Metastatic disease: evolution of CT strategy

CT: benefit over 
BSC (HR: 0.37)

PoliCT: survival benefit of 
combination versus single-

agent  CT (HR: 0.84)

Oxaliplatin is equivalent to 
Cisplatin (HR: 0.81)

Non-inferiority of capecitabine
as compared to 5-FU (HR: 0.94)

Modest benefit for triplet 
vs doublet CT regimens 

(HR: 0.90) 

Elderly (>70 years age) 
benefit equally



Mohammad NH, Cancer Metastasis Rev 2015 

Is the more the better?
Triplet or Doublet CT in Advanced Gastric Cancer? 

21 studies with a total 
of 3475 pts

OS
HR 0.90

…but toxicity?



165 pts with AGC treated with poliCT treated from 
2012 through 2016 

Laterza MM & De Vita F, Med Oncol 2017 

Is the more the better?
Triplet or Doublet CT in Advanced Gastric Cancer? 



Mohammad NH, Cancer Metastasis Rev 2015 

Anthracyclines: which benefit?
No more Epirubicin!

1002 pts treated from 2008 through 2016
653 platinum-based doublet
349 anthracycline-based triplet 

Carmona-Bayonas A,  Gastric Cancer 2017 

Doublet CT is preferred
based on benefit risk-

ratio



LOCALLY ADVANCED UNRESECTABLE OR 
BORDERLINE RESECTABLE DISEASE

Cascinu S, Br J Cancer 2004

OS according to Surgery

med OS: 12 mo 

med OS: nr 

When triplet CT in Advanced Gastric Cancer?
…when needs high antitumor activity 



Mohammad NH,Cancer Metastasis Review 2015

ORR

HIGH TUMOR  BURDEN
HIGH SYMPTOM BURDEN

Ichikawa W,Ann Oncol 2006

When triplet CT in Advanced Gastric Cancer?
…when needs high antitumor activity 



Al-Batran SE,JAMA Oncology 2017

Site metastases
Arm B

%

Liver 18.3

Spleen 1.7

Lung 16.7

Peritoneal 6.7

Distant lymph 60.1

Metastatic disease with the potential for conversion surgery

When triplet CT in Advanced Gastric Cancer?
…when needs high antitumor activity 

med OS (mo)

LOCALLY ADVANCED UNRESECTABLE                        14

OLIGOMETASTATIC DISEASE                                     31.3

METASTATIC  DISEASE                                              <12

REINASSANCE 
(AIO-FLOT5)



Target-oriented phase II/III trials in GC
Not a success story!

Petrillo A & De Vita F, Int J Mol Siences 2018

RAINFALL      III        1st line              VEGFR2            CX± Ramucirumab                645               PFS           Positive           



Evidence of GC heterogeneity

From histological to molecular classifications of  GCGC 

USA Cancer Genome Atlas (TCGA), 2014  Nature; Cristescu R, Nature Medicine 2015

Why so disappointing results?
Genomic heterogeneity as a potential barrier to precision medicine



Why so disappointing results?
Genomic heterogeneity as a potential barrier to precision medicine

Pectasides E, Cancer Discovery   2018
Kwak EL, Cancer Discovery 2015

GC is a genomically heterogeneous disease: 
sampling a single site of the disease can never 
fully assess the clonal complexity of multisite 
metastatic disease in patients



Liquid biopsies to measure tumor heterogeneity

Discrepant biomarker profiling between paired PT, metastasis, 
and circulating cell-free DNA

Kim ST, Ann Oncol  2018Pectasides E, Cancer Discovery   2018

Changes in plasma-detected genomic alterations are associated 
with Lapatinib sensitivity and/or resistance



EXPAND Study

XP vs X + cetuximab 

Lordick F, Lancet Oncol 2013

REAL 3 Study

EOX vs mEOX + panitumumab 

Waddel T, Lancet Oncol 2013

Targeted agents in a targeted population?

Why so disappointing results?

Pts selection: rethinking anti-EGFR development



ORR 58% (4/7) 
DCR: 100% (7/7) 
Med PFS: 10 mo

Lordick F, ASCO 2013; Luber B,BMC  Cancer 2011; Maron SB, Cancer Discovery 2018

Highest expressing tumors 
clearly under-represented 
in anti-EGFR trials

Why so disappointing results?

Pts selection: rethinking anti-EGFR development



Metastatic setting treatment
Sequential treatment improves outcome 

Hess LM, Gastric Cancer, 2016; Davidson M, Clin Colorectal Cancer 2018; 
Fanotto V, Oncologist 2018

Period 2009-2015

Therapy USA UK ITALY

2nd line 42% 39% 39%

3nd line  18% 15% 14%

Real-world evidence of pts
receiving  second and third-line CT

Asian pts: 69%

Non-Asian pts: 38%

Third-line therapy in RAINBOW trial



Fuchs CS, Lancet  Oncol 2014

Overall 
Survival

Progression Free 
Survival

Overall 
Survival

Progression Free 
Survival

Wilke H, Lancet Oncol 2014

*statistically significant

*statistically significant

Studies Treatment
OS 

(mo)

HR 

OS

Delta 

(mo)

PFS

(mo)

HR 

PFS

Delta 

(mo)

ORR

(%)

DCR

(%)

REGARD

2013

Ramucirumab

BSC
5.2*

3.8

0.77 +1.4
2.1*

1.3
0.48 +0.8

3

3

49*

23

RAINBOW

2014

Ramucirumab + 

Paclitaxel

Paclitaxel

9.6*

7.3
0.80 +2.3

4.4*

2.8
0.63 +1.6

28*

16

80*

64

*statistically significant

Sequential treatment improves outcome of mGC pts
REGARD and RAINBOW suggest the 2nd line standard treatment

REGARD and RAINBOW 
trials



The clinical relevance of Ramucirumab data
Real world data: The RAMoss study

Outcomes
°RAINBOW 
WESTERN

PTS

^RAMoss
(RAM+PTX)

mOS (mo) 8.6 8.3

mPFS (mo) 4.2 4.5

ORR (%) 26.8 20.3

DCR (%) 76.8 59.7

Neutropenia G3/4 32.1% 5.3%

Severe bleeding G3/4 4.6% 2.4%

Di Bartolomeo M & De Vita F, Targeted Oncol 2018



The clinical relevance of Ramucirumab data
Subgroup analysis of RAINBOW  trials

Wilke H, Lancet  Oncol 2014

RAMUCIRUMAB OS BENEFIT: SUBGROUP ANALYSES

De Vita F & Muro K, Future Oncol 2019



Chan W, Crit Rev Oncol Hematol 2017

Efficacy outcome: OS,PFS and ORR

Metastatic setting treatment
Sequential treatment improves outcome beyond 2nd line CT



Sequential treatment improves outcome beyond 2nd line CT
Evidence from TAGS trial

Shitara K, Lancet Oncol 2018

Time to deterioration of ECOG 
performance status score to 2 or higher



Anti-PD-1 therapy is superior to BSC in CT refractory GC pts
ATTRACTION-2 & KEYNOTE-059

ATTRACTION-2 UPDATE



How to select pts for later line treatments?

Clinical features

• safety profile
• tumor chemosensitivity

• response to early-line treatment

Biological features

TAGS ATTRACTION-02 KEYNOTE-059

Med OS (mo) 5.7 5.3 5.6

Median OS was similar for pts receiving CT or PD-1 inhibitors



Arkenau HT, ESMO 2018; Kang YK, Lancet 2017; Kang YK, ESMO 2018

TOXICITY TAGS ATTRACTION-2 KEYNOTE-059

Anemia 45%/19%

Neutropenia 53%/34%

Anorexia 34%/9%

Diarrhea 23%/3%

Interstitial lung ds 2%/1% 0.8%

Hypothyroidism <1%/<1% 0.4%

How to select pts for later line treatments?
Safety profile



Chau I, JCO 2004; Chau I, JCO 2009

PS2

Liver mets

Peritoneal mets

Alkaline Phosphatase

Overall survival by prognostic index

How to select pts for later line treatments?
Tumor chemosensitivity



How to select pts for later line treatments?
Response to early-line treatment

1871 pts with mGC
229  treated with a third-line CT

868 pts with mGC
300  treated with a third-line CT



HR 0.21

Shitara K, et al. ESMO 2019

Biological features: a key question for immunotherapy
Data from KEYNOTE-062 

HR 0.37 HR 0.26

Pembro vs CT: OS HR

NON-MSI

CPS≥1 0.94

CPS≥10
0.76

MSI-H

CPS≥1 0.29

CPS≥10 0.21

Pembro vs CT: OS HR

ALL POPULATION

CPS≥1 0.91

CPS≥10
0.69

MSI-H

CPS≥1 0.29

CPS≥10 0.21



OS according to treatment & MSI status
1566 pts; 121 (7.8%) MSI-H 

PFS on first-line platinum-based therapy for pts with MSI-H vs. 
non–MSI-H tumors

Pietrantonio F, JCO 2019; Janjigian YY, Cancer Discovery 2018

How to select pts for later line treatments?
Biological features: for MSI-H tumors CT may not be effective



Gastric cancer immune environment

n

Copy number alterations associated 
with low immune gene expression

Amplification associated with 
immune ignorance: VEGFA, ERB-B2



Can we turn cold tumors into hot tumors?
Anti-PD1 and anti-angiogenic inhibitors

The role of VEGFA in immune suppression 

Ramucirumab induces CD8+ T-cell infiltration and  
decreases Treg cells 

Datta M, ASCO 2019; Tada T, J Immunother Cancer  2018



Kamada T, PNAS 2019

PD-1 blockade may facilitate the proliferation of highly suppressive PD-1+ eTreg cells in HPDs

Can we turn cold tumors into hot tumors?
Anti-PD1 and anti-angiogenic inhibitors



Fukuoka S, ASCO 2019

Can we turn cold tumors into hot tumors?
Anti-PD1 and anti-angiogenic inhibitors



No MSI tumors in HER2+ mEGA
Median TMB 4.4 mut/MB

33% co-occurring RTK/RAS/PIK3CA alterations

Janjigian YY, ASCO 2019

Can we turn cold tumors into hot tumors?
Anti-PD1 and anti-HER2 inhibitors
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TAS-102/NIVO/PEMBRO/IRI

mod. from Salati M, ESMO Open 2017 

Metastatic setting treatment
Sequential treatment improves outcome

SIGNIFICANCE OF NUTRITIONAL STATUS IN PTS 
RECEIVING CT FOR MGC

Chan YO,  Gastric Cancer 2016



MSI-H (3-8%)**HER2- HER2+ (22.1%)*

1st  LINE 

2nd LINE 

3rd LINE 

Platin-Fluoropyrimidine

(Docetaxel)°

Paclitaxel +
Ramucirumab

TAS-102/IRI/PEMBRO§

Trastuzumab +
Cisplatin-Fluoropyrimidine

Paclitaxel +
Ramucirumab

TAS-102/IRI/PEMBRO§

Pembrolizumab

Paclitaxel +
Ramucirumab

TAS-102/IRI

Biomarker-driven therapy for mGC PS 0/1 pts
A new perspective

*ToGA data
**MSKCC data; KEYNOTE-062 data 

°Triplet if high tumor burden, locally advanced
unresectable disease & oligometastatic disease

§PD-L1 ≥CPS10



“A Journey of a Thousand Miles
Begins with a Single Step”

Lau Tzu, 6th century BC

Thank you for your attention




