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Esophageal and gastric cancer show an incidence of 3–4 
and 5–6 cases/100,000 people respectively in western 
countries (1), being the eighth and fifth most common 
neoplasia worldwide and among the sixth most common 
cause of cancer related deaths. It is also 3 to 4 times more 
frequent in men than in women. The most common site of 
esophageal cancer is the lower third of the organ, involving 
the esophago-gastric junction (EGJ) with increasing 
incidence over the last four decades (2); instead the 
incidence of non-cardia gastric cancers has declined and this 
trend is likely related to improvements in diet and control 
of chronic H. pylori infection and concurring increased risk 
factors such as gastroesophageal reflux disease and obesity. 
Adenocarcinomas are the most common histological 
subtype of EGJ cancers (90%) (3).

Due to the peculiar anatomical location, few studies 
target the single EGJ anatomical site and these patients 
are typically managed in esophageal and/or gastric 
cancer treatment trials (4). Indeed, distal esophageal 
tract adenocarcinomas, EGJ, and gastric cancer show 
similar survival rates, and similar poor prognosis in case 
of unresectable, recurrent and metastatic disease (5). Best 
supportive and palliative cares alone or as simultaneous 
care are often indispensable for heavily symptomatic 
patients since chemotherapy feasibility depends upon 
performance status. Patients who benefit from active 
cancer treatments receive a first line double regimen with 
fluoropyrimidines associated to platinum derivatives, such 
as oxaliplatin or cisplatin, as standard of care (6); moreover, 
after the recent demonstration of efficacy of the anti-HER2 

agent trastuzumab in the treatment of HER2-positive 
advanced gastric adenocarcinoma, approximately 20% of 
patients receive the combination of trastuzumab with a 
chemotherapy doublet (cisplatin and fluoropyrimidine) 
as treatment of choice (7). A second-line treatment with 
ramucirumab in combination with paclitaxel chemotherapy 
showed further significant benefits in terms of progression-
free (PFS) and overall (OS) survival, compared with 
chemotherapy alone, and is actually available for fit  
patients (8). Nevertheless, prognosis remains poor 
in presence of metastatic disease and new treatment 
approaches are desirable.

Consistent with different anatomical site and etiology, 
four distinct molecular subgroups have been identified, 
according to The Cancer Genome Atlas (TCGA), in 
gastro-esophageal cancer (3); these include: (I) Epstein Barr 
virus (EBV) positive (9%), associated with EBV infection 
and amplification of potential immune related pathways 
including over expression of PD-L1 and PD-L2 ligands; (II) 
microsatellite unstable (MSI) (22%), tumors with high rates 
of gene hypermethylation and high mutation burden; (III) 
genomically stable (GS) (20%), tumors with relatively few 
mutations and presence of CDH-1 and RHO-A mutation; 
(IV) chromosomal instability (CIN) tumours (50%), 
genomically unstable tumours with high rates of receptor 
associated tyrosine kinase pathway gene amplification 
(HER2, EGFR, MET, FGFR), high rates of p53 mutation, 
and amplification of VEGFA and cell cycle pathways (9). 
Notably, EBV-associated tumours and MSI tumours show 
characteristics that have been associated with high response 
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rates (RRs) to immunotherapy in non-gastric cancer related 
clinical trials (10). Overall about 40% of gastric and EGJ 
cancer are PD-L1 positive which make these entities 
attractive for immunotherapy treatment targeting PD-1 and 
its ligands.

During these last years, several immune checkpoint 
inhibitors have consistently improved outcomes for patients 
with different metastatic tumours, such as melanoma, renal 
cell carcinoma and non-small-cell lung cancer. On these 
bases this class of drug have been tested in patients with 
advanced gastric or EGJ cancer refractory to at least two 
previous chemotherapy schedules showing encouraging 
results.

In the ONO-12 (ATTRACTION 2), a randomized 
phase III study with nivolumab for unresectable advanced 
or recurrent gastric or EGJ cancer patients refractory to or 
intolerant to two or more prior chemotherapy regimens, 
median OS was 5.32 months with nivolumab versus  
4.14 months with placebo, and the 12-month OS rate 
was 26.6% versus 10.9%. In addition, median PFS was  
1.61 months for nivolumab versus 1.45 months for 
placebo. The overall RR was 11.2% with nivolumab versus 
0% with placebo, and the median duration of response 
to nivolumab was 9.53 months (11). Considering the 
superior survival rates showed in ATTRACTION-2 trial, 
nivolumab was approved in Japan for the treatment of 
chemotherapy-refractory gastric and EGJ cancers patients 
regardless of PD-L1 status. Moreover, in the United 
States pembrolizumab was approved for the treatment of 
chemotherapy-refractory PD-L1-positive gastric/EGJ 
cancer patients based on the KEYNOTE-059 trial (12).  
In this multicenter,  open-label,  multicohort trial 
(KEYNOTE-059/Cohort 1) that enrolled 259 patients 
with locally advanced or metastatic gastric or EGJ 
adenocarcinoma was showed durable overall RR. Among 
the 55% (n=143) of patients whose tumors expressed PD-L1 
and either were microsatellite stable or had undetermined 
MSI or mismatch repair status, the confirmed overall 
RR was 13.3%; 1.4% had complete responses. Response 
durations ranged from 2.8 to 19.4 months; 11 patients 
(58%) had response durations of 6 months or longer, and 
5 patients (26%) had response durations of 12 months or 
longer. Clinical outcomes derived since here from previous 
trials are reported on Table 1.

However, not all patients benefit from single-agent 
immune checkpoint inhibitor therapy. Actually, most 
cases of EGJ cancer are CIN, with low immune signature 
expression and possible low response to immunotherapy.

To address this issue, immunotherapy combinations 
are increasingly being explored as clinical approach 
for outcomes improvement even with the evidence of 
heightened risk of toxicity.

The combinations since here tested have shown 
complementary mechanisms of immune activity to 
maximize clinical benefit and minimize immune-related 
toxicity (13).

In preclinical models dual anti-PD-1 cytotoxic and 
anti-CTLA-4 demonstrated significant activity (14) and 
enhanced RRs in patients with metastatic melanoma (15), 
small cell lung cancer (16), renal cell carcinoma (17) and 
DNA mismatch repair-deficient (dMMR)/MSI-high 
(MSI-H) metastatic colorectal cancer (mCRC) (18).

Ipilimumab was the first immune checkpoint therapy 
used in clinical practice: it improved OS in patients with 
advanced melanoma, and it was approved by the FDA for 
the treatment of metastatic melanoma in March 2011. A 
phase I clinical trial for melanoma patients studied the 
combination of ipilimumab and nivolumab at escalating 
doses and response rates (RRs) were compared with 
each agent as monotherapy. In this trial an increase in 
immune-related adverse events (irAEs) was reported for 
the combination therapy (19). The phase II CheckMate 
069 study enrolled 142 patients with advanced melanoma, 
treated with ipilimumab (3 mg/kg) plus nivolumab (1 mg/kg)  
or ipilimumab alone, showing an overall RR of 61% for 
combination therapy versus 11% for ipilimumab alone in 
BRAF wild-type melanoma patients. In the phase III trial 
CheckMate 067, 945 patients with advanced untreated 
melanoma were randomized to receive ipilimumab, nivolumab, 
or concurrent ipilimumab and nivolumab (20). The overall 
RR for the ipilimumab, nivolumab, and combination arms 
were 19%, 44%, and 58%, respectively; 3-year OS rates 
for ipilimumab, nivolumab, and combination therapy were 
34%, 52%, and 59%, respectively. However, this study 
was not built enough to compare nivolumab alone against 
ipilimumab plus nivolumab. Moreover, it was showed that 
in advanced melanoma patients significantly longer OS 
occurred with combination therapy and with nivolumab 
alone than with ipilimumab alone. In September 2015 the 
FDA approved the combination immunotherapy for BRAF 
V600 wild-type unresectable or metastatic melanoma; in 
April 2018 for intermediate or poor-risk advanced renal cell 
carcinoma and granted accelerated approval for MSI-H or 
dMMR mCRC (July 2018).

The CheckMate 032 (21) is a phase I–II trial assessed 
the safety and efficacy of nivolumab as a single agent or in 
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combination with Ipilimumab in six tumor types—triple-
negative breast cancer (TNBC), gastric cancer (GC), 
pancreatic adenocarcinoma (PC), small cell lung cancer 
(SCLC), bladder cancer (BC), and ovarian cancer (OC). 
The study enrolled 160 patients with metastatic esophago-
gastric cancer (59 treated with nivolumab 3 mg/kg,  
49 with nivolumab 1 mg/kg plus ipilimumab 3 mg/kg, 
52 with nivolumab 3 mg/kg plus ipilimumab 1 mg/kg). 
Seventy-nine percent of patients had received two or more 
prior therapies. At the data cutoff, objective response rates 
(ORRs) were 12%, 24%, and 8% in the three groups, 
respectively. 

With a median follow-up of 28, 24, and 22 months 
across the three groups, 12-month PFS rates were 8%, 
17%, and 10%; 12-month OS rates were 39%, 35%, 
and 24%, respectively. The results with NIVO1 + IPI3 
therapy demonstrated an ORR of 24%; however, despite 
the numerically higher ORR achieved in patients receiving 

NIVO1 + IPI3 than in those receiving NIVO3, median OS 
was similar between these groups, mostly related to a higher 
number of MSI-H and PD-L1-positive tumors patients in 
the NIVO3 group. 

Since here, no biomarker has been shown to be 
significantly predictive of clinical efficacy from nivolumab 
plus ipilimumab compared with nivolumab alone.

Tests for PD-L1 expression and mutational burden 
(MBI) have been studied as predictive indicators of response 
to immunotherapy in case of PD-L1 positivity and high 
MBI and they were related with better outcomes (22). 
Despite the clinical results of nivolumab plus Ipilimumab 
compared with Nivolumab alone were greatest in PD-L1 
negative patients, it was showed how PD-L1 negativity is 
not a straight predictor of clinical response for combination 
of  immunotherapy compared with a s ingle-agent 
therapy (15). Accordingly, with the results of the phase III 
ATTRACTION-2 trial (11) in the CheckMate 032, among 

Table 1 Clinical outcomes reported in previous immunocheckpoint inhibitors trials

Trial Drug on study Setting Drug treatment
ORR,  

(95% CI) (%)
DCR,  

(95% CI) (%)

PFS, median 
(95% CI) 
(months)

OS, median 
(95% CI) 
(months)

ATTRACTION-02 
(phase III)

Nivolumab vs. 
placebo

≥2 L Nivolumab 11 [8–16] 40 [34–46] 1.61 [1.5–2.3] 5.26 [4.6–6.4]

Placebo 0 [0–3] 25 [18–34] 1.45 [1.5–1.5] 4.14 [3.4–4.9]

KEYNOTE-059 
(cohort 1) (phase II)

Pembrolizumab ≥2 L All patients (n=259) 12 [8–17] 27 [22–33] 2.0 [2.0–2.1] 5.5 [4.2–6.5]

PD-L1 positive (n=148) 16 [11–23] 34 [26–42] 2.0 [2.0–2.1] 5.8 [4.4–7.8]

PD-L1 negative (n=109) 6 [3–13] 19 [12–28] 2.0 [1.9–2.0] 4.6 [3.2–6.5]

KEYNOTE-059 
(cohort 2)

Pembrolizumab + 
5-FU (or capecitabine 

and cisplatin)

First line All patients (n=25) 60 [39–79] 80 [59–93] 6.6 [5.9–10.6] 13.8 [8.6–NR]

PD-L1 positive (n=16) 69 [41–89] 75 [48–93] Not reported Not reported

PD-L1 negative (n=8) 38 [9–76] 75 [35–97] Not reported Not reported

KEYNOTE-059 
(cohort 3)

Pembrolizumab First line All patients (n=31) 26 [12–45] 36 [19–55] 3.3 [2.0–6.0] 20.7 [9.2–20.7]

CheckMate 032 
(phase I/II)

Nivolumab +/− 
ipilimumab

≥1 L Nivolumab 3 (n=59) 12 Not reported 1.4 [1.2–1.5] 6.2 [3.4–12.4]

Nivolumab 1 + 
ipilimumab 3 (n=49)

24 Not reported 1.4 [1.2–3.8] 6.9 [3.7–11.5]

Nivolumab 3 + 
ipilimumab 1 (n=52)

8 Not reported 1.6 [1.4–2.6] 4.8 [3.0–8.4]

ORR, objective response rate; DCR, disease control rate; PFS, progression-free survival; OS, overall survival; CI, confidence interval; NR, 
not reached;5-FU, 5-fluorouracil.
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EGJ patients, responses were observed regardless of PD-
L1 status across the treatment groups, in which PD-L1 
expression failed to predict survival; although in CheckMate 
032 study the ORR is numerically higher in PD-L1 
positive in all subgroups the sample size was too small to 
be informative. Similarly, the study explores responses in 
MSI-H and non MSI-H patients: even if ORR seemed 
numerically higher in the former group however the small 
sample size does not allow to confirm these findings.

Concerning toxicity, clinical trials conducted on 
melanoma patients demonstrated higher AEs induced by 
the combination therapy against ipilimumab or nivolumab 
alone. For example, in the CheckMate 067 grade 3/4 
toxicity rates were 28.3% for ipilimumab, 16.3% for 
nivolumab, and 55% for combination therapy (15). As 
expected, the CheckMate 032 demonstrated higher toxicities 
with combination of inhibitors targeting CTLA-4 and  
PD-1. Treatment-related grade 3/4 AEs were reported 
in 17%, 47%, and 27% of patients in the three groups, 
respectively. In the CheckMate 032 the combination of 
ipilimumab plus nivolumab is superior to ipilimumab alone 
in term of ORR but not in term of OS, better if compared 
with melanoma patients. The clinical matter of whether 
combination of ipilimumab plus nivolumab is superior 
to nivolumab alone remains uncertain and need further 
investigation in phase III studies. The CheckMate 032 also 
shows highest efficacy for the combination NIVO1 + IPI3, 
but with a higher incidence of grade 3/4 AEs than observed 
in NIVO3 group. The question whether the reported excess 
of toxicity added with the combination immunotherapy 
has an impact on OS also remain an unsolved issue in this 
trial and need further investigation. Moreover, remarkable 
limitations of this study are the absence of a standard-of-
care comparator, the small sample size and a design that 
does not allow a straight comparison across treatment 
groups. 

The interest of recent clinical trials was focused 
in finding schedules and/or modulating dosing of  
CTLA-4 inhibitor to minimize irAEs while maintaining 
similar efficacy (23). Specifically, reducing dose of 
ipilimumab in combination with anti-PD-1, and\or 
administrating of ipilimumab less frequently have been 
investigating strategies. Randomized trials are needed to 
assess the real efficacy of these combinations with longer-
term follow-up (24).

In conclusion, nivolumab and nivolumab plus ipilimumab 
demonstrated significant antitumor activity associated 
with durable responses, interesting long-term OS, and 

manageable toxicity in patients with different tumors. The 
CheckMate 032 also demonstrated the potential role of 
combined immune checkpoint modulators in patients with 
advanced and/or chemotherapy-refractory gastric and EGJ 
cancers. However, future phase III trials are mandatory and 
the availability of predictive markers of response in order to 
define the subpopulation than can achieve the best benefit 
from a higher toxicity combination therapy is desirable. 
In clinical practice an important issue for the choice of 
immunotherapy in any setting is the patient capability to 
handle the irAEs according to his specific clinical condition. 
Patients who do not have supportive caregivers or with 
poor performance status could not be the best candidates 
for combination immunotherapy, considering the 
potential toxicity management that necessitate adherence 
to immunosuppressive treatment regimens in case of 
significant immunotoxicity. For these reasons, single agent 
anti-PD-1 therapy remains an appropriate choice for fragile 
patients and it should be considered the standard control 
arm for future randomized clinical trials. 

Concerning esophagogastric cancer the role of 
immunotherapy in different setting of the disease need 
to be clarified. Phase III studies evaluating nivolumab or 
nivolumab plus ipilimumab in earlier lines (neoadjuvant 
and adjuvant) of therapy are ongoing and needed. Further 
studies on associating immunotherapy with standard 
chemotherapy are also needed.

The clinical approach for future studies should be 
directed to evaluate when (earlier versus later lines therapy) 
and how (alone or in combination) to include nivolumab 
and nivolumab plus ipilimumab into clinical practice.
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