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Gastric cancer (GC), including gastroesophageal junction 
cancer (GEJC), remains a significant global health 
challenge, being the fifth leading cause of cancer-related 
mortality worldwide (1). The prognosis for patients with 
metastatic disease is somber, with a 5-year relative survival 
rate of 10% or less (2). The current standard of care for 
metastatic GC and GEJC relies on chemotherapy in 
combination with targeted therapy (e.g., trastuzumab) and 
immune checkpoint inhibitors (ICI) (e.g., pembrolizumab) 
depending on the presence of clinical actionable targets 
and molecular characteristics. Despite the integration of 
targeted therapy and ICI into first-line treatment, survival 
outcomes remain limited, and new strategies are needed to 
further improve prognosis in this population. 

While programmed death-1 (PD-1) blockade has 
become a standard of care (3), the role of lymphocyte-
activation gene 3 (LAG-3) is under investigation. LAG-
3, or CD223, is a critical immune checkpoint molecule 
implicated in T cell exhaustion and is expressed on a 
variety of immune cells such as CD4+ T cells, CD8+ T 
cells, natural killer (NK) cells and regulatory T cells (4). 
LAG-3 negatively regulates T cell activity, particularly in 
the context of chronic tumor antigen exposure (4,5). PD-1 

and LAG-3 are frequently co-expressed on T cells in a 
state of exhaustion (6). Therefore, simultaneous targeting 
of both LAG-3 and PD-1 offers the potential to revitalize 
the exhausted T cells. This approach has been validated in 
the RELATIVITY-047 trial in advanced melanoma, which 
showed that combining nivolumab with relatlimab (a LAG-
3 inhibitor) more than doubled the progression-free survival 
(PFS) compared to PD-1 inhibition alone (7). The success 
of RELATIVITY-047 has prompted investigations into this 
combination for other malignancies, including GC/GEJC.

The RELATIVITY-060 trial (NCT03662659) was a 
phase II, open-label, multicenter study designed to evaluate 
the efficacy and safety of adding relatlimab to nivolumab 
and chemotherapy in the first-line treatment of advanced 
GC/GEJC (8). A total of 274 patients with unresectable or 
metastatic GC/GEJC were randomized to receive either 
the triplet of nivolumab, relatlimab, and chemotherapy 
or the doublet of nivolumab and chemotherapy. Standard 
chemotherapy regimens, XELOX, FOLFOX and SOX, 
were used in combination with either nivolumab alone or 
the fixed-dose combination of nivolumab and relatlimab. 
The primary endpoint was the objective response rate 
(ORR) in patients with LAG-3 expression ≥1%. Secondary 
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endpoints included PFS, overall survival (OS), duration of 
response (DOR), and safety.

Unfortunately, the trial did not meet its primary endpoint. 
Patients in the triplet arm demonstrated a lower ORR 
compared to the doublet arm (48% vs. 61%, P=0.0711). 
Moreover, the median DOR, OS, and PFS were also shorter 
in the triplet group (DOR: 5.7 vs. 10.1 months; OS: 13.5 vs. 
16.0 months; PFS: 7.0 vs. 8.3 months). These findings raise 
important questions about the role of LAG-3 inhibition 
in this setting, particularly given the success of dual 
checkpoint blockade in melanoma. Notably, the disease 
control rate (DCR) was higher in the triplet arm (92% vs. 
85%), but the rates of complete response (6% vs. 10%) and 
partial responses (42% vs. 51%) were lower, suggesting 
that the addition of relatlimab may not be enhancing the 
depth of response. It is also important to consider the lower 
cumulative chemotherapy dose intensity in the triplet arm, 
which may have confounded the results.

Subgroup analyses revealed some interesting findings. 
Patients with LAG-3 expression ≥5% (n=37) appeared to 
derive greater benefit from the triplet regimen, with a trend 
toward improved PFS [13.1 vs. 6.9 months, hazard ratio 
(HR) =0.75]. Additionally, patients with LAG-3 expression 
≥1% and programmed cell death ligand 1 (PD-L1) 
combined positive score (CPS) between 1 and 5 (n=41) had 
a higher median OS (15 vs. 11.2 months, HR =0.66). While 
these results are exploratory, they suggest that higher LAG-
3 expression may identify a subgroup of patients who could 
benefit from dual LAG-3/PD-1 blockade. However, it is 
important to note that LAG-3 expression was not predictive 
of benefit in the RELATIVITY-047 trial, underscoring the 
need for better biomarkers.

The safety profile of the triplet regimen was consistent 
with other immunotherapy trials, with higher rates of 
grade 3/4 treatment-related adverse events in the triplet 
arm (69% vs. 61%). Discontinuation rates were also higher 
(42% vs. 36%), with peripheral neuropathy being the most 
common reason for discontinuation in both arms. Notably, 
three treatment-related deaths occurred in the triplet arm 
compared to one in the doublet arm.

The RELATIVITY-060 trial is part of a broader effort 
to explore LAG-3 inhibition in various cancers. Other 
RELATIVITY trials, such as the pivotal RELATIVITY-047 
in previously  untreated advanced melanoma (7) , 
RELATIVITY-123 in microsatellite-stable metastatic 
colorectal cancer (9) and RELATIVITY-104 in non-small 
cell lung cancer tumors (10), are investigating the potential 
of LAG-3 blockade in different tumor types. Despite 

the disappointing results in GC/GEJC, these studies 
may provide insights into the contexts in which LAG-3 
inhibition is most effective.

A major challenge in extending dual checkpoint blockade 
strategies to GC/GEJC is the highly heterogenous tumor 
microenvironment (TME), which can contribute to 
resistance to various treatment strategies (11). GC/GEJC 
is characterized by diverse immune infiltrates, including 
tumor associated macrophages and neutrophils, T cells, NK 
cells, all of which play critical roles in shaping the immune 
response (11). Besides, LAG-3 expression in GC/GEJC is 
complex and demonstrates differences in the TME among 
various clinicopathological parameters and main histological 
and molecular subtypes of GC, as demonstrated by Ulase 
et al. (12). The RELATIVITY-060 did not provide any 
information on Epstein-Barr virus (EBV) and microsatellite 
instability (MSI) status of patients, while LAG-3+ immune 
cell density is associated with sex, tumor location, Lauren 
phenotype, HER2, and PD-1/PD-L1 status, as well as 
EBV and MSI status. Also, cancer-specific survival was 
found to be significantly longer for GC patients with high 
LAG-3 expression based on biological cut-offs. Increased 
numbers of LAG-3+ cells within GC tissue could therefore 
be a sign of crosstalk between cancer and immune cells 
rather than a sign of exhausted, dysfunctional T cells. 
Ulase et al. conclude that LAG-3 may have different, stage-
based functional roles within the TME of GC despite 
the postulated immunosuppressive role of LAG-3 within 
the TME of solid tumors (12). As such, the role of LAG-
3 in GC is more complex than anticipated. In a LAG-
3 comparative transcriptomic expression patterns across 
malignancies (13), high-level LAG-3 RNA-expression was 
higher in melanoma compared to GC (i.e., 50% vs. 16%); 
however, the difference was not significant due to the small 
number of patients. Nonetheless, high LAG-3 expression 
was significantly and independently associated with high 
expression of PD-1/PD-L1 and CTLA-4, as well as high 
tumor mutational burden (TMB) ≥10 mutations/megabase, 
a marker for immunotherapy response (13), providing a 
potential rationale for the observed differential organ-
specific outcome of LAG-3 inhibition in melanoma and GC. 

Immunotherapy has recently demonstrated substantial 
benefits in GC/GEJC. Several landmark global phase III 
trials, including KEYNOTE-859, CheckMate-649, and 
RATIONALE-305, have firmly established the role of PD-1 
inhibitors in combination with chemotherapy as a standard 
first-line treatment for advanced HER2-negative GC/GEJC 
(14-16). In the KEYNOTE-859, pembrolizumab combined 
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with chemotherapy led to significantly improved OS, PFS 
and ORR compared to chemotherapy alone. Importantly, 
the survival advantage was most pronounced in patients 
with a CPS of 10 or higher (HR =0.64), with intermediate 
benefit in CPS 1–9 (HR =0.83) and no benefit in CPS <1 
(HR =0.92) (14). In the CheckMate-649, nivolumab plus 
chemotherapy improved both OS and PFS for patients 
with untreated advanced HER2-negative GC/GEJC and 
esophageal adenocarcinoma compared to chemotherapy 
alone, particularly in those with a PD-L1 CPS of 5 or higher 
(HR =0.71) (15). Similarly, the RATIONALE-305 trial 
demonstrated that tislelizumab plus chemotherapy provided 
a significant improvement in OS for tumor area positivity 
(TAP) 5% (HR =0.74) (16). These findings are consistent 
with a pooled Food and Drug Administration (FDA) meta-
analysis that included KEYNOTE-859, CheckMate-649, 
and RATIONALE-305, showing a similar pattern of benefit 
stratified by PD-L1 expression [OS HR =0.91 for PD-L1 
(CPS/TAP) <1, HR =0.88 for PD-L1 1–4, HR =1.01 for 
PD-L1 5–9, and HR =0.64 for PD-L1 10+ in proficient 
mismatch repair GC/GEJC] (17). While other trials such as 
ATTRACTION-4 and ORIENT-16 have shown favorable 
outcomes within specific populations (respectively Asian 
and Chinese cohorts), their relevance to global practice is 
more limited due to geographical and population-specific 
considerations (18,19). Overall, these trials emphasize the 
importance of biomarker-guided (here PD-L1) decisions 
in immunotherapy for GC/GEJC. The potential of dual 
checkpoint blockade in GC/GEJC, while not fully realized 
in RELATIVITY-060, may still exist in highly selected 
patient populations based on biomarker expression.

In conclusion, the RELATIVITY-060 trial underscores 
the complexity of finding novel therapeutic strategies for 
advanced GC/GEJC. While the addition of relatlimab to 
nivolumab and chemotherapy did not improve outcomes, the 
exploratory analyses in patients with high LAG-3 expression 
suggest that further research is warranted. Future studies 
should focus on spatial and prognostic heterogeneity of LAG-
3 in GC and refining patient selection and developing better 
biomarkers to predict response to dual checkpoint blockade. 
Ultimately, overcoming the heterogeneity of the TME in GC/
GEJC may require more innovative combinations, including  
agents targeting other components of the TME, to fully 
unlock the potential of ICI in this difficult-to-treat disease.
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