
Background

Survival rates of gastric cancer remain poor and, hence,

there is a great need to identify novel treatment

strategies and relevant predictive and prognostic

biomarkers.

Immunotherapies targeting the PD‐1/PD‐L1 checkpoints

have shown promising results, but simultaneous

inhibition of other immune checkpoint molecules may

further improve clinical outcome.

The expression and prognostic significance of other

immune checkpoint molecules have not been

extensively explored, especially among resectable

gastric cancer patients.

Herein, we prospectively examined the expression of

several immune checkpoints and their correlation with

survival in patients with resectable gastric cancer.
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Conclusion

Our results indicate that increased expression levels of LAG-3, GITS and ICOS are independent

prognostic factors for overall survival in patients with curatively resected gastric cancer. These

immune checkpoint molecules should be further evaluated as novel predictive and/or

therapeutic targets for gastric cancer patients.
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Methods 

39 patients who underwent curative surgery for gastric

adenocarcinoma at Fundeni Clinical Institute were

included in this study. The expression patterns of

several immune checkpoints were examined on

immune cells using Luminex xMAP technology with

ProcartaPlex Human Immuno-Oncology Checkpoint

Marker panel 14-plex from tumoral and peritumoral

resected specimens.

ProcartaPlex Human Immuno-Oncology Checkpoint

Marker panel 14-plex (Thermo):

Stimulatory molecules: CD27, CD28, CD137 (4-

1BB), GITR, HVEM

Inhibitory molecules: BTLA, CD80, CD152 (CTLA4),

IDO, LAG-3, PD-1, PD-L1, PD-L2, TIM-3.

Inhibitory immune checkpoints proteins CD80 and BTLA showed significant increase in tumor
samples comparing with peritumoral control samples

Inhibitory immune checkpoints proteins TIM3, CTLA4, LAG3 showed a slight increase in 
tumor samples comparing with peritumoral control samples

Increased LAG-3 and GITR expression in primary tumors were independent factors for 
prolonged overall survival (p=0.02 and p=0.008, respectively)

Conversely, ICOS was associated with shorter overall survival (p=0.04)

Moreover, ICOS expression in primary tumors was significantly associated with PD-1 
expression while GITR expression was positively correlated with TIM-3

No statistically significant association was found between the other immune checkpoint 
molecules and survival

Results
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