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NGS—the Right Tool for the Job

§ HER2 status: NGS, FISH, IHC
§ MSI status: NGS, PCR, IHC
§ PD-L1 score: IHC

§ NTRK status: NGS, IHC, FISH 
§ TMB level: NGS
§ CLDN18.2 expression: IHC
§ FGFR2 status: NGS, FISH, IHC
§ EGFRamp status: NGS, FISH
§ METamp status: NGS, FISH

Lee. J Pathol Transl Med. 2017;51:103. Schoemig-Markieffka. Gastric Cancer. 2021;24:1115. 
Cai. J Transl Med. 2019;17:189. Baek. Anticancer Res. 2019;39:6973. Ahn. Mod Pathol. 2016;29:1095.
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Bartley. JCO. 2017;35:446. Wolff. Arch Pathol Lab Med. 2018;142:1364.
NCCN. Clinical practice guidelines in oncology: gastric cancer. v.2.2022. nccn.org. 

Gastroesophageal Adenocarcinoma Algorithm for 
HER2 Testing by IHC 
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HER2 Level Assessment Gastric Breast 
BiopsyScore Overexpression Surgical Specimen Biopsy Specimen

0 Negative No reactivity or membranous 
reactivity in <10% of TC No reactivity in any TC

No staining observed or 
membrane staining 

incomplete and faint/barely 
perceptible and in ≤10% of 

TCs

1+ Negative

Faint/barely perceptible 
membranous reactivity in ≥10% of 
TCs; cells reactive only in part of 

membrane

TC cluster with faint/barely perceptible 
membranous reactivity regardless of % 

of TCs stained

Incomplete membrane 
staining that is faint/barely 
perceptible and in >10% of 

TCs

2+ Equivocal
Weak to moderate complete, 

basolateral, or lateral membranous 
reactivity in ≥10% of TCs

TC cluster with weak to moderate 
complete, basolateral, or lateral 

membranous activity regardless of % 
of TCs stained

Weak to moderate complete 
membrane staining in >10% 

of TCs

3+ Positive
Strong complete, basolateral, or 
lateral membranous reactivity in 

≥10% of TCs

TC cluster with strong complete, 
basolateral, or lateral membranous 

activity regardless of % of TCs stained

Circumferential membrane 
staining that is complete, 

intense, and in >10% of TCs

http://www.clinicaloptions.com/


KEYNOTE-811: 1L Pembrolizumab + Trastuzumab + 
Chemotherapy in HER2+ Metastatic Gastric/GEJ Cancer
§ Randomized, double-blind, placebo-controlled phase III study

Patients with HER2+ 
advanced gastric or 

GEJ adenocarcinoma, 
no prior therapy in 
advanced setting 

(N = 692)

Pembrolizumab 200 mg IV Q3W +
Trastuzumab 6 mg/kg IV Q3W +

 FP or CAPOX*

Placebo IV Q3W +
Trastuzumab 6 mg/kg IV Q3W +

 FP or CAPOX*

Janjigian. Nature. 2021;600:727.

Up to 35 cycles or 
until disease 
progression, 
unacceptable 

toxicity, or study 
withdrawal

*Trastuzumab 8 mg/kg loading dose.
FP: 5-fluorouracil 800 mg/m2 IV Days 1-5 Q3W + cisplatin 80 mg/m2 IV Q3W
CAPOX: capecitabine 1000 mg/m2 BID Days 1-14 Q3W + oxaliplatin 130 mg/m2 IV Q3W

§ Efficacy analysis: first 264 patients enrolled; safety analysis: 433 patients who received ≥1 dose of 
study medication

§ Primary endpoints: OS, PFS per RECIST v1.1 by BICR; secondary endpoints: ORR and DoR per 
RECIST v1.1 by BICR, safety

Slide credit: clinicaloptions.com
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Janjigian. Nature. 2021;600:727.Janjigian. THE LANCET, VOLUME 402, ISSUE 10418,
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SO-7: Co-occurring HER2 and PD-L1 expression in patients with HER2-positive trastuzumab-refractory 
gastric cancer (GC)/gastroesophageal junction adenocarcinoma (GEJA): biomarker analysis from the 
trastuzumab deruxtecan (T-DXd) DESTINY-Gastric03 trial – Janjigian Y, et al

Key results
§ There was 80% concordance between local and central testing for HER2 status

Conclusions
§ In patients with HER2+ trastuzumab-refractory gastric or GEJ adenocarcinoma, there was a substantial overlap between HER2 and 

PD-L1 positivity, which supports the use of dual therapy with an anti-HER2 and anti-PD-L1 agents

*Not evaluable, there was insufficient number of viable tumour cells (<100) present for PD-L1 testing Janjigian Y, et al. Ann Oncol 2022;33(suppl):abstr SO-7
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LBA54: Ipilimumab or FOLFOX in combination with nivolumab and trastuzumab in 
previously untreated HER2 positive locally advanced or metastatic esophagogastric
adenocarcinoma (EGA) – results of the randomized phase 2 INTEGA trial (AIO STO 0217) 
– Stein A, et al
Study objective
• To evaluate the efficacy and safety of 1L ipilimumab or mFOLFOX6 combined with trastuzumab + nivolumab in patients 

with HER2+ locally advanced or metastatic oesophagogastric adenocarcinoma in the INTEGA study

*Ipilimumab 3 mg/kg + trastuzumab 6 mg/kg (loading dose 8 mg/kg) + nivolumab 1 mg/kg q3w 
(weeks 1–12) then trastuzumab 4 mg/kg + nivolumab 240 mg q2w; †oxaliplatin 85 mg/m2 + 5FU 
400 mg/m2 iv bolus + folinic acid 400 mg/m2 + 5FU 2400 mg/m2 46 h iv + trastuzumab 4 mg/kg 
(loading dose 6 mg/kg) + nivolumab 240 mg q2w Stein A, et al. Ann Oncol 2021;32(suppl):abstr LBA54

PRIMARY ENDPOINT
• 12-month OS rate

R
1:1

PD

Stratification
• Prior surgery for primary tumour
• HER2 3+ vs. HER2 2+ and ISH amplified

Ipilimumab + trastuzumab + 
nivolumab*

(n=44)Key patient inclusion criteria
• Locally advanced or metastatic 

oesophagogastric adenocarcinoma
• Treatment naïve
(n=88)

PD
mFOLFOX6 + trastuzumab + 

nivolumab†

(n=44)

SECONDARY ENDPOINTS
• PFS, ORR, DoR, QoL, safety



LBA54: Ipilimumab or FOLFOX in combination with nivolumab and trastuzumab in 
previously untreated HER2 positive locally advanced or metastatic esophagogastric
adenocarcinoma (EGA) – results of the randomized phase 2 INTEGA trial (AIO STO 0217) 
– Stein A, et al
Key results

Stein A, et al. Ann Oncol 2021;32(suppl):abstr LBA54
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Simplified First-line Treatment Algorithm for 
Advanced Gastroesophageal Adenocarcinomas

Fluoropyrimidine + platinum ± 
nivolumab (CPS ≥5; CheckMate 649)

No Biomarkers or HER2- HER2+

Fluoropyrimidine + platinum + 
trastuzumab ± pembrolizumab 
(KEYNOTE-811)

Gastric

Esophageal/
GEJ

Fluoropyrimidine + platinum ± 
nivolumab (CPS ≥5; CheckMate 649) 

Fluoropyrimidine + platinum ± 
pembrolizumab (CPS ≥10; 
KEYNOTE-590)

Fluoropyrimidine + platinum + 
trastuzumab ± pembrolizumab 
(KEYNOTE-811)

Janjigian. Nature. 2021;600:727. Janjigian. Lancet. 2021;398:27. Sun. Lancet. 2021;398:759. Slide credit: clinicaloptions.com
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K Shitara et al. N Engl J Med 2020;382:2419-2430.

Overall Survival and Progression-free Survival.
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RTOG 1010: Trastuzumab + Trimodality Treatment in 
Resectable HER2-Positive Esophageal Adenocarcinoma
§ Randomized phase III trial of trimodality therapy (chemoradiation followed by surgery) ± trastuzumab for 

patients with newly diagnosed, HER2+, stage T1N1-2, T2-3N0-2 esophageal adenocarcinoma involving mid 
(≤25 cm), distal, or esophagogastric junction and up to 5 cm of stomach; candidate for curative resection 
(N = 203)

Safran. Lancet Oncol. 2022;23:259.
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*Only patients with Becker tumor regression grade <3 received adjuvant nivolumab

244: Neoadjuvant nivolumab plus ipilimumab and adjuvant nivolumab in patients (pts) with localized microsatellite 
instability-high (MSI)/mismatch repair deficient (dMMR) oeso-gastric adenocarcinoma (OGA): The GERCOR NEONIPIGA 
phase II study – André T, et al

Study objective
• To evaluate the efficacy and safety of neoadjuvant nivolumab + ipilimumab and adjuvant nivolumab in patients with localized MSI-

H or dMMR esogastric adenocarcinoma in French centers in the phase 2 GERCOR NEONIPIGA study

André T, et al. J Clin Oncol 2022;40(suppl):abstr 244

PRIMARY ENDPOINT
• pCR

Key patient inclusion criteria
• Localized resectable esogastric 

adenocarcinoma
• T2-4 Nx M0
• MSI-H or dMMR
• ECOG PS 0–1
(n=32)

SECONDARY ENDPOINTS
• EFS, OS, safety

Radical 
surgery
(n=29)

Neoadjuvant nivolumab 
240 mg q2w (6 infusions) + 
ipilimumab 1 mg/kg q6w 

(2 infusions)

Adjuvant nivolumab 
480 mg q4w*

(n=25)



244: Neoadjuvant nivolumab plus ipilimumab and adjuvant nivolumab in patients (pts) with localized microsatellite 
instability-high (MSI)/mismatch repair deficient (dMMR) oeso-gastric adenocarcinoma (OGA): The GERCOR NEONIPIGA 
phase II study – André T, et al

Key results
• pCR was achieved by 17 of 29 (58.6%) patients

André T, et al. J Clin Oncol 2022;40(suppl):abstr 244
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Trial Design

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Survival endpoints
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NO LIMIT

• Nivolumab + low dose ipilimumab as 
first-line therapy in G/GEJ MSI-H tumor  
#ESMO23

• ✅1st results of the NO LIMIT phs-II

• 👉935 pts screened, 28 pts included, m 
age 75yrs

• 👉ORR 62.1%, DCR 79.3%
• 👉mPFS 13.8, mDOR & OS n.r.

• 🧐convincing efficacy, no new safety 
signal



FLOT, docetaxel 50 mg/m2 + oxaliplatin 85 mg/m2 + leucovorin 200 mg/m2 + 5FU 
2600 mg/m2 D1 IV

4003: Surgical and pathological outcome, and pathological regression, in patients receiving perioperative atezolizumab in 
combination with FLOT chemotherapy versus FLOT alone for resectable esophagogastric adenocarcinoma: Interim results from 
DANTE, a randomized, multicenter, phase IIb trial of the FLOT-AIO German Gastric Cancer Group and Swiss SAKK – Al-Batran S-E, et al

Study objective
• To evaluate the efficacy and safety of atezolizumab + FLOT in patients with resectable esophagogastric adenocarcinoma in German 

and Swiss centers in the phase 2b DANTE study (interim analysis)

Al-Batran S-E, et al. J Clin Oncol 2022;40(suppl):abstr 4003

PRIMARY ENDPOINTS
• PFS, DFS

R
1:1

Atezolizumab 840 mg + 
FLOT D1 q2w (4 cycles)

(n=146)Key patient inclusion criteria
• Resectable gastric or GEJ 

adenocarcinoma
• ≥cT2 and/or N+
• ECOG PS 0–1
(n=295)

SECONDARY ENDPOINTS
•  Surgical outcomes, OS, safety

FLOT D1 q2w (4 cycles)
(n=149)

Atezolizumab 
1200 mg D1 q3w 

(8 cycles)S
U
R
G
E
R
Y

Stratification
• Nodal stage (N+ vs. N-)
• Location primary (GEJ type I vs. 

GEJ type II/III vs. stomach)
• MSI status (MSI-H vs. MSI-low/MSS)

FLOT D1 q2w 
(4 cycles)

Atezolizumab + 
FLOT D1 q2w 

(4 cycles)



4003: Surgical and pathological outcome, and pathological regression, in patients receiving perioperative atezolizumab in 
combination with FLOT chemotherapy versus FLOT alone for resectable esophagogastric adenocarcinoma: Interim results from 
DANTE, a randomized, multicenter, phase IIb trial of the FLOT-AIO German Gastric Cancer Group and Swiss SAKK – Al-Batran S-E, et al

Key results

Conclusions
• In patients with resectable esophagogastric adenocarcinoma, perioperative atezolizumab + FLOT improved downstaging and 

pathological regression, particularly in those with higher PD-L1 expression or MSI-H tumors and was generally well-tolerated

Al-Batran S-E, et al. J Clin Oncol 2022;40(suppl):abstr 4003

Pathological regression*, 
n (%)

Local assessment Central assessment

TRG1a TRG1a/b TRG1a TRG1a/b

Atezo + FLOT FLOT Atezo + FLOT FLOT Atezo + FLOT FLOT Atezo + FLOT FLOT

All patients (n=295; 146/149) 35 (24) 23 (15) 71 (49) 58 (39) 37 (25) 36 (24) 72 (49) 66 (44)

PD-L1 CPS ≥1 (n=170; 82/88) 20 (24) 13 (15) 42 (51) 40 (46) 21 (26) 20 (23) 43 (52) 41 (47)

PD-L1 CPS ≥5 (n=81; 40/41) 11 (28) 8 (20) 22 (55) 18 (44) 13 (33) 9 (22) 21 (53) 19 (46)

PD-L1 CPS ≥10 (n=53; 27/26) 9 (33) 3 (12) 18 (67) 10 (39) 11 (41) 5 (19) 19 (70) 13 (50)

MSI-H (n=23; 8/15) 5 (63) 4 (27) 6 (75) 7 (47) 5 (63) 4 (27) 6 (75) 7 (47)

*Pathological complete and subtotal regression according to Becker criteria



RJ Kelly et al. N Engl J Med 2021;384:1191-1203.

Disease-free Survival in the Intention-to-Treat Population.



Study design
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Primary endpoint: RFS per BICR

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.













• Triplet Vs. Doublet
• Duration of the therapy 
• Population (Asian vs Global)
• Antibody



Updated Results From 1L Nivolumab + CT vs CT for 
Advanced GEJ Cancers (CheckMate 649): Study Design
§ International, randomized, open-label phase III trial

Patients with previously 
untreated, unresectable 
advanced or metastatic 
gastric cancer, GEJ, or 

esophageal adenocarcinoma; 
not known to be HER2 
positive; ECOG PS 0/1

(N = 2031)

Nivolumab 360 mg + XELOX Q3W or
Nivolumab 240 mg + FOLFOX Q2W

(n = 789)

Nivolumab + Ipilimumab Q3W x 4 followed by 
Nivolumab 240 mg Q2W

XELOX Q3W or
FOLFOX Q2W

(n = 833)

Until PD 
(treatment 
beyond PD 

permitted for 
nivolumab + CT), 

unacceptable 
toxicity, consent 
withdrawal, or 

end of study

Stratified by PD-L1 (≥1% vs <1%), region (Asia vs US/Canada vs rest 
of world), ECOG PS (0 vs 1), CT (XELOX vs FOLFOX)

Janjigian. Lancet. 2021;398:27. Shitara. ASCO GI 2022. Abstr 240. Slide credit: clinicaloptions.com

This Analysis

§ Coprimary endpoints: OS and PFS in 
patients with PD-L1 CPS ≥5

§ Secondary endpoints: OS and PFS in all 
randomized patients and patients with 
PD-L1 CPS ≥10 and ≥1, BICR-assessed ORR

Median follow-up: 24.0 mo in nivolumab + CT arm

http://www.clinicaloptions.com/


Janjigian. Lancet. 2021;398:27 Janjigian. Nature volume 603, pages942–948 (2022)

https://www.nature.com/
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Claudin18.2—Leveraging Biology

§ Claudin18.2 is a major 
structural component 
of intercellular tight 
junctions

§ Not routinely 
expressed in any 
normal tissue outside 
gastric mucosa 
(cancer-restricted 
antigen)

§ Broadly expressed in 
several tumor types 
including gastric, GEJ, 
biliary, and pancreatic

CLDN18.2 
mAb

Luminal Luminal

Normal Gastric Epithelia

Malignant
Transformation

Gastric Cancer

CLDN18.2 Prevalence Based on IHC Staining at 2 Cutoffs Overall and by 
Region (A) and Across Histologic Subtypes (B)
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SPOTLIGHT: Study Design

§ Global, randomized, double-blind phase III trial

Shitara. ASCO GI 2023. Abstr LBA292.

Patients with previously 
untreated locally advanced or 

metastatic gastric/GEJ 
adenocarcinoma; CLDN18.2+*; 

HER2 negative; ECOG PS 0-1
(N = 565)

Zolbetuximab 600† mg/m2 IV Q3W 
+ mFOLFOX6 IV Q2W

4 cycles (42 days/cycle)
(n = 283)

Placebo IV Q3W + 
mFOLFOX6 IV Q2W

4 cycles (42 days/cycle)
(n = 282)

Stratified by region (Asia vs non-Asia), organs 
w/mets (0-2 vs ≥3), prior gastrectomy (yes vs no)

*Moderate-to-strong CLDN18 staining in ≥75% of tumor cells. †First dose only: 800 mg/m2. 

Zolbetuximab 600 mg/m2 IV Q3W 
+ 5-FU + folinic acid IV Q2W

Cycles 5+

Placebo IV Q3W + 
5-FU + folinic acid IV Q2W

Cycles 5+

§ Primary endpoint: PFS
§ Secondary endpoints: OS, TTCD (GHS/QoL, PF, and QLQ-OG25-Pain score)
§ Additional endpoints: ORR, DoR, safety, PROs

http://www.clinicaloptions.com/
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SPOTLIGHT: Baseline Characteristics

§ PD-L1 CPS ≥5: 41/311 (13.2%) (ad hoc analysis using 28-8 
pharmDx IHC assay)

Shitara. ASCO GI 2023. Abstr LBA292.

Characteristic
Zolbetuximab + 

mFOLFOX6 
(n = 283)

Placebo +
mFOLFOX6 
(n = 282)

Median age, yr (range) 62.0 (27-83) 60.0 (20-86)

Male, n (%) 176 (62.2) 175 (62.1)

Region: Asia/Non-Asia, 
n (%)

88 (31.1)/
195 (68.9)

89 (31.6)/
193 (68.4)

0-2 organs with 
metastases, n (%)
§ ≥3

219 (77.4)
64 (22.6)

219 (77.7)
63 (22.3)

Prior gastrectomy, n (%)
§ Yes
§ No

84 (29.7)
199 (70.3)

82 (29.1)
200 (70.9)

Primary site, n (%)
§ Stomach
§ GEJ

219 (77.4)
64 (22.6)

210 (74.5)
72 (25.5)

Characteristic
Zolbetuximab + 

mFOLFOX6 
(n = 283)

Placebo +
mFOLFOX6 
(n = 282)

Lauren classification, n (%)
§ Diffuse
§ Intestinal
§ Mixed/others

82 (29.1)
70 (24.8)

130 (45.9)

117 (42.1)
66 (23.7)
95 (33.7)

ECOG PS 0/1, n (%) 125 (44.8)/
153 (54.8)

115 (41.4)/
163 (58.6)

Subsequent anticancer 
therapy, % 48 53

http://www.clinicaloptions.com/


Primary End Point: PFS by Independent Review Committeea

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Key Secondary End Point: OS

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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SPOTLIGHT: TEAEs in ≥20% of Patients

Shitara. ASCO GI 2023. Abstr LBA292.

Adverse Event, %
Zolbetuximab + mFOLFOX6 (n = 279) Placebo + mFOLFOX6 (n = 278)

All Grade Grade ≥3 All Grade Grade ≥3

Nausea 81.0 16.1 60.8 6.5

Vomiting 64.5 16.1 34.5 5.8

Decreased appetite 47.0 5.7 33.5 3.2

Diarrhea 38.7 4.3 43.9 3.2

Peripheral sensory neuropathy 38.0 3.9 42.4 5.4

Neutropenia 36.2 28.3 33.8 23.4

Anemia 35.5 8.6 37.1 9.4

Constipation 35.5 1.1 37.1 9.4

Neutrophil count decreased 34.1 24.7 32.0 24.8

Fatigue 28.0 6.1 32.0 5.0

Asthenia 24.7 7.2 22.3 2.5

Abdominal pain 23.3 4.3 28.8 2.2

Stomatitis 20.8 2.5 20.1 1.1

http://www.clinicaloptions.com/


Wainberg. ASCO GI 2021. Abstr LBA160. 

Bema + mFOLFOX6 (n = 77) Placebo + mFOLFOX6 (n = 78)

Median PFS, mo 9.5 7.4 HR 0.68; P = .0727)

Median OS, mo Not reached 12.9 HR 0.58; P = .0268)
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FIGHT: First-line Bemarituzumab + mFOLFOX6 vs 
Placebo + mFOLFOX6 in Advanced Gastric/GEJ Cancer
§ Randomized phase II trial of bemarituzumab (anti-FGFR2b antibody) or placebo + (both + mFOLFOX6) for 

patients with no prior therapy and unresectable locally advanced or metastatic gastric/GEJ adenocarcinoma 
with FGFR2b overexpression/amplification (N = 155)

Slide credit: clinicaloptions.com

§ Ongoing phase III: FORTITUDE-101 (bemarituzumab + mFOLFOX6, NCT05052801) 

http://www.clinicaloptions.com/



