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• Gastric and gastroesophageal 
adenocarcinoma remains third cause of 
deaths globally. 

• Median OS around 1 year for most part 
in western world

•  Recent understanding of molecular and 
genetic variations
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• CheckMate 648

CheckMate 648 study design

10

• CheckMate 648 is a global, randomized, open-label phase 3 studya

aClinicalTrials.gov. NCT03143153; b< 1% includes indeterminate tumor cell PD-L1 expression; determined by PD-L1 IHC 28-8 pharmDx assay (Dako); cEast Asia includes patients from Japan, Korea, and 
Taiwan; dFluorouracil 800 mg/m2 IV daily (days 1-5) and cisplatin 80 mg/m2 IV (day 1); eUntil documented disease progression (unless consented to treatment beyond progression for NIVO + IPI or NIVO + 
chemo), discontinuation due to toxicity, withdrawal of consent, or study end. NIVO is given alone or in combination with IPI for a maximum of 2 years; fPer blinded independent central review (BICR); gTime 
from last patient randomized to clinical data cutoff.

Primary endpoints:
• OS and PFSf (tumor cell PD-L1 ≥ 1%)

Secondary endpoints: 
• OS and PFSf (all randomized)
• ORRf (tumor cell PD-L1 ≥ 1% and 

all randomized)

NIVO 3 mg/kg Q2W + 
IPI 1 mg/kg  Q6We

Stratification factors
• Tumor cell PD-L1 expression (≥ 1% vs < 1%b)

• Region (East Asiac vs rest of Asia vs ROW)

• ECOG PS (0 vs 1)

• Number of organs with metastases (≤ 1 vs ≥ 2)

R
1:1:1

• At data cutoff (January 18, 2021), the minimum follow-up was 12.9 monthsg

N = 970

Chemo (fluorouracil + cisplatin)d Q4We

NIVO 240 mg Q2W + 
chemo (fluorouracil + cisplatin)d Q4We

Key eligibility criteria
• Unresectable advanced, recurrent 

or metastatic ESCC
• ECOG PS 0-1
• No prior systemic treatment for 

advanced disease
• Measurable disease

n = 325

n = 321

n = 324



• Superior OS with NIVO + chemo vs chemo in tumor cell PD-L1 ≥ 1% and all randomized populations
― Tumor cell PD-L1 ≥ 1%: 46% reduction in the risk of death and a 6.3-month improvement in median OS 

― All randomized: 26% reduction in the risk of death and a 2.5-month improvement in median OS

Overall survival: NIVO + chemo vs chemo

11aMinimum follow-up 12.9 months.

Primary endpoint (tumor cell PD-L1 ≥ 1%)a

NIVO + chemo
(n = 158)

Chemo
(n = 157)

Median OS, mo 15.4 9.1

(95% CI) (11.9–19.5) (7.7–10.0)

HR (99.5% CI) 0.54 (0.37–0.80) 

P value < 0.0001

All randomizeda

NIVO + chemo
(n = 321)

Chemo
(n = 324)

Median OS, mo 13.2 10.7

(95% CI) (11.1–15.7) (9.4–11.9)

HR (99.1% CI) 0.74 (0.58–0.96) 

P value 0.0021

No. at risk
NIVO + chemo 158 143 129 105 88 70 53 36 22 16 4 2 0 0
Chemo 157 135 105 72 52 36 21 12 8 4 2 1 1 0

321 293 253 203 163 133 92 60 40 26 12 4 1 1 0
324 281 229 171 131 93 56 41 23 9 5 2 1 0 0
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No. at risk
NIVO + chemo 158 107 75 47 29 18 10 8 5 3 1 1 0
Chemo 157 67 35 17 5 1 1 1 1 1 1 1 0

aMinimum follow-up 12.9 months; bExploratory analysis.
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• Primary endpoint of PFS per BICR met in patients with tumor cell PD-L1 ≥ 1%
• Prespecified significance boundary for PFS per BICR not met in all randomized patients
• Improved PFS per INVb with HR of 0.53 (95% CI, 0.41–0.69) in tumor cell PD-L1 ≥ 1% and 0.69 (95% CI, 0.58–0.83) in all 

randomized populations

PFS: NIVO + chemo vs chemo
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Primary endpoint (tumor cell PD-L1 ≥ 1%; per BICR)a

12-mo
 rate

NIVO + chemo
(n = 158)

Chemo
(n = 157)

Median PFS, mo 6.9 4.4

(95% CI) (5.7–8.3) (2.9–5.8)

HR (98.5% CI) 0.65 (0.46–0.92) 

P value 0.0023

All randomized (per BICR)a

NIVO + chemo
(n = 321)

Chemo
(n = 324)

Median PFS, mo 5.8 5.6

(95% CI) (5.6–7.0) (4.3–5.9)

HR (98.5% CI) 0.81 (0.64–1.04) 

P value 0.0355

321 216 136 81 53 35 18 13 10 6 3 2 1 0
324 170 90 43 19 8 5 4 3 2 2 1 0 0
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• Superior OS with NIVO + IPI vs chemo in tumor cell PD-L1 ≥ 1% and all randomized populations
― Tumor cell PD-L1 ≥ 1%: 36% reduction in the risk of death and a 4.6-month improvement in median OS 

― All randomized: 22% reduction in the risk of death and a 2.1-month improvement in median OS

Overall survival: NIVO + IPI vs chemo

13aMinimum follow-up 12.9 months.

Primary endpoint (tumor cell PD-L1 ≥ 1%)a All randomizeda

NIVO + IPI
(n = 325)

Chemo
(n = 324)

Median OS, mo 12.8 10.7

(95% CI) (11.3–15.5) (9.4–11.9)

HR (98.2% CI) 0.78 (0.62–0.98) 

P value 0.0110

NIVO + IPI
(n = 158)

Chemo
(n = 157)

Median OS, mo 13.7 9.1

(95% CI) (11.2–17.0) (7.7–10.0)

HR (98.6% CI) 0.64 (0.46–0.90) 

P value 0.0010

No. at risk
NIVO + IPI 158 136 116 98 89 63 50 40 31 20 11 9 4 0
Chemo 157 135 105 72 52 36 21 12 8 4 2 1 1 0

325 274 232 191 166 129 97 77 55 33 22 12 6 0
324 281 229 171 131 93 56 41 23 9 5 2 1 0
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Progression-free survival: NIVO + IPI vs chemo

14aMinimum follow-up 12.9 months; bExploratory analysis.

• Primary endpoint of PFS per BICR not met in patients with tumor cell PD-L1 ≥ 1% 
• PFS per BICR not hierarchically tested in all randomized patients
• Directionally improved PFS per INVb with HR of 0.83 (95% CI, 0.64–1.07) in tumor cell PD-L1 ≥ 1% and 1.01 (95% CI, 

0.85-1.21) in all randomized populations

Primary endpoint (tumor cell PD-L1 ≥ 1%; per BICR)a All randomized (per BICR)a

NIVO + IPI
(n = 158)

Chemo
(n = 157)

Median PFS, mo 4.0 4.4

(95% CI) (2.4–4.9) (2.9–5.8)

HR (98.5% CI) 1.02 (0.73–1.43)

P value 0.8958

NIVO + IPI
(n = 325)

Chemo
(n = 324)

Median PFS, mo 2.9 5.6

(95% CI) (2.7–4.2) (4.3–5.9)

HR (95% CI) 1.26 (1.04-1.52)

P value Not tested

No. at risk
NIVO + IPI 158 78 48 38 31 18 14 13 8 7 4 2 0
Chemo 157 67 35 17 5 1 1 1 1 1 1 1 0

325 149 86 65 52 31 22 18 13 10 5 2 0
324 170 90 43 19 8 5 4 3 2 2 1 0

• CheckMate 648
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First-line: RATIONALE 306

Yoon et al. ESMO GI 2022
Xu et.al. The Lancet Oncology 2023



Yoon et al. ESMO GI 2022



Figure 2 

The Lancet Oncology 2023 24483-495DOI: (10.1016/S1470-2045(23)00108-0) 

PFS and Overall Survival (PDL1-TAP Score)



Second-Line: RATIONALE 302

Shen et al. JCO. 2022



PDL1 TAP≥10%

PDL1 TAP<10%

Shen et al. JCO. 2022



Metastatic Gastric/ GEJ 
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Presented By Josep Tabernero at 2019 ASCO Annual Meeting



KN-62

Shitara et al. 2020. JAMA Onc



KEYNOTE-859 Study Design<br />Randomized, Double-Blind, Phase 3 Trial

Rha et al. ASCO 2023



Rha et al. ASCO 2023



Overall Survival in Subgroups

Rha et al. ASCO 2023



Rha et al. ASCO 2023



Nivolumab plus chemotherapy versus chemotherapy <br />as first-line treatment for advanced gastric cancer/gastroesophageal junction cancer/esophageal adenocarcinoma: expanded analyses from <br />24-month follow-up of CheckMate 649



CheckMate 649 Study Design
• CheckMate 649 is a randomized, open-label, phase 3 studya

aClinicalTrials.gov number, NCT02872116. b< 1% includes indeterminate tumor cell PD-L1 expression; determined by PD-L1 IHC 28-8 pharmDx assay (Dako). cAfter NIVO + chemo arm was added and before new patient enrollment in the NIVO + 
IPI arm was closed. Upon DMC recommendation (31-May-2018), enrollment to the NIVO + IPI arm was stopped early due to an observed increase in rates of early death and toxicity. Patients already in the NIVO+IPI arm were allowed to remain 
on study based on the DMC recommendation. dIncludes patients that were concurrently randomized to receive chemo versus NIVO + IPI (October 2016–June 2018) and NIVO + chemo (June 2018-Apr 2019). eOxaliplatin 130 mg/m2 IV (day 1) 
and capecitabine 1000 mg/m2 orally twice daily (days 1–14). fUntil documented disease progression (unless consented to treatment beyond progression for NIVO + chemo or NIVO + IPI), discontinuation due to toxicity, withdrawal of consent, or 
study end. NIVO is given for a maximum of 2 years. 
gOxaliplatin 85 mg/m2, leucovorin 400 mg/m2, and FU 400 mg/m2 IV (day 1) and FU 1200 mg/m2 IV daily (days 1–2). hBICR assessed. iTime from concurrent randomization of the 
last patient to data cutoff

1. Janjigian YY et al. Lancet. 2021;398:27-40. 2. Janjigian YY et al. Presented at ESMO 2021. 

NIVO 360 mg + XELOXe Q3Wf or 
NIVO 240 mg + FOLFOXg Q2Wf

NIVO (1mg/kg) + IPI (3mg/kg) 
Q3W × 4 then NIVO 240 mg 

Q2Wf

XELOXe Q3Wf

or FOLFOXg Q2Wf 

Key eligibility criteria

• Previously untreated, unresectable, 
advanced or metastatic 
gastric/GEJ/ esophageal 
adenocarcinoma

• No known HER2-positive status

• ECOG PS 0–1

R
1:1:
1c

Stratification factors

• Tumor cell PD-L1 expression (≥ 1% vs < 1%b)

• Region (Asia vs US/Canada vs ROW)

• ECOG PS (0 vs 1)

• Chemo (XELOX vs FOLFOX)

PD-L1 CPS ≥ 5:

• 955/1581 (60%) patients in the NIVO + chemo vs chemo comparison

• 473/813 (58%) patients in the NIVO+IPI vs chemo comparison

N = 2031

N = 789

N = 409

N = 833d

NIVO + chemo vs chemo 
• OS (PD-L1 CPS ≥ 1, 

all randomized) 

NIVO + chemo vs chemo
•  OS and PFSh (PD-L1 CPS ≥ 5)

NIVO + IPI vs chemo
• OS (PD-L1 CPS ≥ 5, 

all randomized)

Dual primary endpoints

Hierarchically tested secondary efficacy 
endpoints

• At data cutoff (May 27, 2021), the minimum follow-upi was 24.0 months in the NIVO + chemo arm and 35.7 months 
in the NIVO + IPI arm



Overall survival and progression-free survival



Janjigian et al. Lancet 2020.
Zhao et al. JCO 2021 

OS benefit was enriched with higher PD-L1 CPS 
cutoff suggesting lack of benefit in PD-L1 <5



Best percentage reduction in tumor burden



Nivo+IPI not superior to chemo

CPS PDL≥5% All Randomized Patients

Shitara et al. Nature 2022.



• CLDN 18.2 is a tight junction protein expressed in normal and malignant gastric mucosa cells. 
• During malignant transformation, CLDN18.2 may become exposed on the surface of the 

adenocarcinoma cells.
• CLDN 18.2 positivity is 30-44%

• Region
• 36% in Asia Pacific
• 35% North America
• 44% Europe and Middle East

• Tumor Type
• 48.3% diffuse type
• 38.8% intestinal type

• PDL1 status in CLDN+ tumors
• CPS≥5 17.4%

• Zolbetuximab is a chimeric IgG1 monoclonal antibody that targets CLDN18.2 and induces 
ADCC/CDC

New Biomarker: Claudin 18.2

Kubota et al. 2023 ESMO Open
Shitara et al. Lancet 2023



Shitara et al. Lancet 2023



PFS
10.61 vs. 8.67

HR 0.75 (95% CI 
0.60-0.94); p= 0.0066

OS
18.23 vs. 15.54

HR 0.75 (95% CI 
0.60-0.94); p= 0.0053

• Zolbetuximab did NOT improve ORR of 48%

• Nausea and vomiting most common side effects (82%; grade 3/4 16%) 

Shitara et al. Lancet 2023



Shah et al. ASCO plenary series March 2023



Shah et al. ASCO plenary series March 2023



Shah et al. ASCO plenary series March 2023



• Improves PFS 2 months and OS 2.5-3 months
• Not much added ORR
• Nausea and vomiting are main side effects
• Studies are looking at combination with nivolumab

Zolbetuximab 



Metastatic Gastric/ GEJ 
Cancer MSI-H



Chao et al. JAMA Onc. April 
2021

MSI high



Efficacy by MSI status: NIVO + chemo vs chemo

• Longer median OS and higher ORR were observed in all randomized patients with MSI-H and MSS tumors with 
NIVO + chemo vs chemo
― The magnitude of benefit was greater in patients with MSI-H tumors, and patients with MSS tumors had results similar to the 

all randomized population

• aRandomized patients who had target lesion measurements at baseline per BICR assessment. MSI-H: NIVO + chemo, n = 20; chemo, n = 18, patients with MSS: NIVO + chemo, n = 535; chemo, n = 533.

MSI-H
NIVO + chemo

(n = 23)
Chemo
(n = 21)

Median OS, mo 38.7 12.3

(95% CI) (8.4–44.8) (4.1–16.5)

Unstratified HR (95% CI) 0.38 (0.17-0.84)

ORR,a % 55 39

(95% CI) (32–77) (17–64)

MSS
NIVO + chemo

(n = 696)
Chemo

(n = 682)

Median OS, mo 13.8 11.5

       (95% CI) (12.4–14.5) (10.8–12.5)

Unstratified HR (95% CI) 0.78 (0.70-0.88)

ORR,a % 59 46

(95% CI) (55–63) (42–51)
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Efficacy by MSI status: NIVO + IPI vs chemo

• Longer median OS and higher ORR observed in all randomized patients with MSI-H tumors with NIVO + IPI vs chemo, although 
sample size was small

• aRandomized patients who had target lesion measurements at baseline per BICR assessment. Patients with MSI-H: NIVO + IPI, n = 10; chemo, n = 7, patients with MSS: NIVO + IPI, n = 292; chemo, n = 257.  

MSI-H
NIVO + IPI

(n = 11)
Chemo
(n = 10)

Median OS, mo NR 10.0

(95% CI) (2.7–NR) (2.0–28.2)

Unstratified HR (95% CI) 0.28 (0.08-0.92)

ORR,a % 70 57

(95% CI) (35–93) (18–90)

MSS
NIVO + IPI
(n = 355)

Chemo
(n = 344)

Median OS, mo 11.6 12.0

       (95% CI) (9.4–13.5) (11.0–12.9)

Unstratified HR (95% CI) 0.96 (0.82-1.12)

ORR,a % 20 48

(95% CI) (16-25) (42–54)
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Metastatic Gastric/ GEJ 
Cancer Her2 Positive 



Incidence of HER2 Expression by IHC or FISH1-6

HER2 expression 
6–7%

HER2 expression 
16–34%

HER2 expression 
25–34%

All GC tumours: 
HER2 expression 

17.9%

1. Bang et al. Lancet 2010; 2. Gravalos et al. Ann Oncol 2008; 3. Yano et al. ASCO 2004; 4. Gravolos et al. ASCO GI 2007; 5. Lordick et al. ECCO 2007; 6. Abrahao-Machado 
et al. World J Gastroenterol 2016.

Slide provided courtesy of Manish A. Shah, MD



ToGA Overall Survival: 1st-Line Gastric Cancer
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Bang Y et al. Lancet. 2010;376:687-697.

Trastuzumab 
+ chemo

Chemo 
alone

Events, n 167 182

Median OS, mo 13.8 11.1

HR (95% CI) 0.74 (0.60-0.91)

P value 0.0046

Trastuzumab 
+ chemo

Chemo 
alone

Events, n 120 136

Median OS, mo 16.0 11.8

HR (95% CI) 0.65 (0.51-0.83)

Primary analysis population HER2 IHC 2+/FISH+ or IHC 3+ population 

• Grade 3-4 AE rates did not differ between treatment arms (68%)
• Treatment-related deaths occurred in 3% (10) of patients in the trastuzumab + chemo arm vs 1% (3) of patients in the chemo alone arm



Key eligibility criteria
• Unresectable or metastatic gastric 
or GEJ adenocarcinoma

• No prior systemic therapy in 
advanced setting

• HER2-positive tumor by central 
review (IHC 3+ or IHC 2+ in 
combination with ISH+ (or FISH+)

• ECOG PS 0–1

Stratification factors
• Geographic region 
(Australia/Europe/Israel/North 
America vs Asia vs ROW)

• PD-L1 CPS (≥1 vs <1)
• Chemotherapy choice (FP vs 
CAPOX)

PEMBRO 200 mg IV Q3W 
+ Trastuzumab 

+ FP or CAPOXb × ≤35

Placebo IV Q3W
+ Trastuzumab 

+ FP or CAPOXb × ≤35

R
1:1

aClinicalTrials.gov number, NCT03615326. bTrastuzumab: 6 mg/kg IV Q3W following an 8 mg/kg loading dose. FP: 5-fluorouracil 800 mg/m2 IV on D1-5 Q3W + cisplatin 80 mg/m2 IV Q3W. CAPOX: capecitabine 
1000 mg/m2 BID on D1-14 Q3W + oxaliplatin 130 mg/m2 IV Q3W. cPer RECIST v1.1 by BICR.

Dual primary endpoints:
• OS and PFSc

Key secondary 
endpoints:
• ORR and DORc

• Safety

1. ClinicalTrials.gov. NCT03615326. Accessed July 2021. 2. Janjigian YY et al. J Clin Oncol. 2021;39(15_suppl):4013. Presented at ASCO 2021. 3. Chung HC et al. Future Oncol. 
2021;17(5):491-501.

KEYNOTE-811: Study Design
HER2 Positive Gastric Cancer



Janjigian et al. Presented at ASCO 2021
Janjigian et al. Nature 2021

KEYNOTE-811: Outcome
HER2 Positive Gastric Cancer
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Patients 
(N = 79)

n (%) Any Grade Grade ≥3
Patients with ≥1 TRAEs 74 (93.7) 21 (26.6)

TRAEs with ≥15% incidence in all patients

Nausea 46 (58.2) 3 (3.8) 

Fatigue 29 (36.7) 3 (3.8) 

Vomiting 26 (32.9) 1 (1.3) 

Diarrhea  22 (27.8) 1 (1.3) 

Decreased appetite 18 (22.8) 1 (1.3) 

Alopecia 17 (21.5) 0

Anemia 15 (19.0) 6 (7.6) 

Decreased platelet count 13 ( 16.5) 1 (1.3) 

Decreased neutrophil count 12 (15.2) 6 (7.6) 

Shitara K et al. NEJM, 2020

DESTINY-Gastric02 – 2nd line in West DESTINY-Gastric01 >3rd line in East

T-DXd after Trastuzumab Progression: Adverse Events



• Single arm; western countries

• Second-line

DESTINY-Gastric02: Second Trastuzumab Deruxtecan

ORR 42%

Van Custem et al. Lancet Onc 2023

• Eight patients(10%) 
ILD/pneumonitis

• Two (3%) grade 1
• Four (5%) grade 2
• 2 died (2%) grade 5



Summary
• Her2 , MSI and CPS (PDL1) need to be checked at a minimum

• Soon Claudin 18.2
• Trastuzumab adds value in first line Her 2 amplified GC. 

• Trastuzumab Pembrolizumab Chemo is now standard in 1 L
• Trastuzumab Deruxtecan is now standard post-Trastuzumab (watch for ILD) 

• Patients with MSI H in 1-L advanced gastroesophageal or gastric cancer can be treated with 
pembrolizumab +/- chemo, nivolumab + chemo or NIVO + IPI 

• Patients with MSS Her2 negative 1L advanced gastroesophageal or gastric cancer should be 
treated with Chemotherapy/Nivolumab (if CPS ≥ 5) or Chemotherapy/Pembrolizumab (if CPS ≥ 1)

• If CPS<5 doublet chemotherapy
• CPS>10 option of using Pembrolizumab
• Subsequent lines therapy include ramucirumab/ paclitaxel and trifluridine/ tipiracil 

• NIVO + chemo, Tisle+chemo, and NIVO + IPI each represent a new potential 1L standard of care 
for patients with advanced ESCC

• Pembrolizumab + chemo represents a new potential 1L standard of care for patients with 
advanced esophageal cancer

• Tisle represents a potential treatment option in second line ESCC (PDL-1 TAP>10)
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