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Abstract

Although recent decades have witnessed incremental improvements in the treatment of
gastroesophageal junction (GEJ) carcinoma, outcomes remain modest. For locally advanced
esophageal cancer, the addition of chemotherapy and/or radiation to surgery is considered

the standard of care. Chemotherapy remains the primary treatment for metastatic disease and
improves survival over best supportive care. However, the prognosis for patients with GEJ

cancers, which are treated along the same paradigms as esophageal and gastric carcinomas, remain
poor because of the emergence of chemoresistance and limited targeted therapeutic approaches,
which include agents that target the HER2 and vascular endothelial growth factor pathways.
Evaluation of immune checkpoint inhibitors in the chemorefractory setting have confirmed the
activity of immunotherapy in esophagogastric cancer. Ongoing immunotherapeutic strategies are
being evaluated in both the locally advanced and metastatic settings. This review focuses on the
treatment of locally advanced and metastatic GEJ carcinomas, which encompass all tumors that
have an epicenter within 5 cm proximal or distal to the anatomical Z-line (Siewert classification).
Because the vast majority of GEJ tumors are adenocarcinoma, the management of adenocarcinoma
is the focus of this review. Evolving approaches and areas of clinical equipoise are discussed.
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INTRODUCTION

Esophagogastric cancer (EGC) is a global disease and accounts for 1.6 million cases a year,
making it the third most common cancer worldwide.> However, in the United States, it
is relatively uncommon. Adenocarcinomas, predominantly located at the distal esophagus
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and the gastroesophageal junction (GEJ), represent 75% of esophageal cancers in the

United States after a significant rise in incidence since the 1970s.23 Because squamous

cell carcinomas (SCCs) rarely occur at the GEJ, this review will focus on the management of
GEJ adenocarcinoma.

SURGERY FOR EARLY-STAGE DISEASE

Current guidelines from the National Comprehensive Cancer Network (NCCN) recommend
upfront surgery for patients with clinical TLNO (cT1NO) tumors. For those with low-risk T2
lesions (measuring <2 cm and well differentiated), surgery alone can also be considered.
One study has addressed whether patients with early-stage disease should receive additional
therapy. The French Francophone de Cancérologie Digestive (FFCD) 9901 trial randomized
195 patients with cT1-cT2Ngqy or cT3NO tumors to 2 cycles of preoperative 5-fluorouracil
(5-FU)/cisplatin and radiation (45 grays [Gy]) followed by surgery versus surgery alone.*
Only 28% of patients had adenocarcinoma; 24% and 74% had cT1 and cNO tumors,
respectively. There was no improvement in the complete resection (RO) rate (93% in

the surgery-alone arm), disease-free survival, or overall survival (OS) with the addition

of preoperative chemoradiation to surgery. However, in-hospital, postoperative mortality
was significantly increased in the chemoradiation arm (11.1% vs 3.4%; P =.049). It

is possible that the unexpectedly high postoperative mortality rate in the chemoradiation
arm (compared with 4% in both arms of the ChemoRadiotherapy for Oesophageal cancer
followed by Surgery Study [CROSS] study) may have obscured a small survival benefit
from chemoradiation.

Management of Locally Advanced GEJ Adenocarcinoma

Given their anatomic location, the management of GEJ cancers is reflective of the
treatment approach for esophageal and gastric adenocarcinomas. Five-year OS rates for
patients with locally advanced esophageal cancer who undergo surgery alone range

from 23% to 33% in contemporary studies.>~7 The risk of incomplete (R1) resection,

local recurrence, and systemic dissemination is significant, and multimodal treatment has
become standard. Numerous studies have demonstrated that preoperative and postoperative
strategies, including chemotherapy or chemoradiation, improve outcomes when added to
surgery.

Preoperative and perioperative chemotherapy—~Preoperative and perioperative
chemotherapy in esophageal/GEJ adenocarcinoma have been evaluated mostly in patients
with T3/lymph node—positive disease, yielding mixed results. The Intergroup 113 trial
was a phase 3 study in which approximately one-half of the 440 patients enrolled

had adenocarcinoma.8 Patients were randomized to preoperative 5-FU and cisplatin or
immediate surgery. There was no significant difference in local recurrence or OS between
groups. The larger UK Medical Research Council (MRC) OEO2 trial randomized patients
(two-thirds had adenocarcinoma, and 75% were distal esophageal/gastric cardia tumors)
to preoperative cisplatin/5-FU or surgery alone. Long-term follow-up reported a modest
improvement in 5-year OS from 17% to 23% (P =.03).° The European Organization

for Research and Treatment of Cancer (EORTC) 40954 study, which also investigated
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the addition of preoperative cisplatin/5-FU to surgery in patients with GEJ/gastric
adenocarcinoma (52.8% had GEJ or proximal stomach tumors), was closed early because of
poor accrual, and a benefit for preoperative therapy was not demonstrated.10

The seminal phase 3 MAGIC trial evaluated 3 cycles each of epirubicin, cisplatin, and
5-FU (ECF) before and after surgery versus surgery alone. Fifteen percent and 11% of
patients had GEJ and lower esophageal tumors, respectively. Perioperative chemotherapy
significantly improved 5-year OS (36% vs 23%; P =.009), establishing perioperative
chemotherapy as a new standard of care in Europe and the United States. In subgroup
analysis, there was no evidence of a difference in treatment effect by primary tumor

site. However, results of more contemporary studies raise questions regarding the benefit

of anthracyclines. The FFCD 9703 trial showed a significant improvement in 5-year OS
(38% vs 24%; P=.02) in patients who received 6 cycles of perioperative 5-FU and
cisplatin with surgery versus surgery alone.8 Sixty-four percent of patients in that study

had GEJ tumors, and there was no significant variation in chemotherapy effect by tumor
site observed. Although cross-trial comparisons should be made cautiously, the magnitude
of OS benefit was similar between the FFCD and MAGIC studies. The UK MRC OEO-5
study randomized patients with lower esophageal/GEJ adenocarcinomas (67% with GEJ
tumors) to 6 weeks of preoperative cisplatin/5-FU or 12 weeks of epirubicin, cisplatin,

and capecitabine (ECX).11 Despite an improvement in pathologic complete response (pCR)
among ECX-treated patients (7% vs 1%), there was no significant difference in OS between
groups. These studies suggest that an anthracycline does not provide additional benefit over
a platinum and 5-FU doublet.

Preliminary results of the FLOT4-AIO phase 3 trial have established 5-FU, oxaliplatin,

and docetaxel (FLOT) as a new standard of care.12 This study randomized 716 patients
with resectable gastric/GEJ adenocarcinoma to perioperative FLOT or ECF/ECX. Fifty-six
percent of patients had GEJ tumors. FLOT was superior to ECF/ECX in all efficacy
endpoints, including the complete resection (RO) rate (85% vs 78%; P = .016), progression-
free survival (PFS), and OS (median OS, 50 vs 35 months; 3-year OS, 57% vs 48%; hazard
ratio [HR], 0.77; P=.012). In subgroup analysis, GEJ tumors also benefitted (HR, 0.76).
The rate of adverse events was similar between groups. Only one-half of patients completed
all planned chemotherapy, similar to completion rates in the MAGIC and FFCD studies,
highlighting the difficulty in administering adjuvant therapy and suggesting that patients
benefit from short durations of chemotherapy.

Preoperative chemoradiation—Of contemporary trials13-17 that have evaluated
preoperative chemoradiation in esophageal cancer, 3 have shown a survival benefit. The
landmark phase 3 Dutch CROSS trial evaluated preoperative radiation (41.4 Gy) with
weekly carboplatin and paclitaxel for 5 weeks in 366 patients with mostly locally advanced
esophageal tumors; 75% of patients had adenocarcinoma, and 24% had GEJ tumors.13

The addition of chemoradiation resulted in higher RO resection and pCR rates (29%:
adenocarcinoma, 23%; SCC, 49%), and improved 5-year OS (47% vs 33%; HR, 0.067).”
There was no increased postoperative mortality associated with chemoradiation. This
regimen became a standard of care. Whereas patients with SCC derived greater benefit
than those with adenocarcinoma, long-term follow-up confirmed an OS benefit for both
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histologies.” Long-term follow-up reported a 9% reduction in distant metastases in the
chemoradiation arm, with similar OS to that seen in preoperative chemotherapy studies,
mitigating concern regarding the short duration of chemotherapy administered.

Despite good tolerability and a favorable pCR rate, it remains unclear whether carboplatin
and paclitaxel is the optimal regimen to combine with preoperative radiation. In the

Cancer and Leukemia Group B (CALGB) 80803 study, 257 patients with esophageal/GEJ
adenocarcinoma (57% had GEJ tumors) were randomized to induction 5-FU, leucovorin,
and oxaliplatin (FOLFOX®) or carboplatin and paclitaxel followed by a (8F)2-fluorodeoxy-
D-glucose—positron emission tomography (FDG-PET) scan.18 PET responders continued
with the same regimen during concurrent chemoradiation, and nonresponders crossed to the
alternate chemotherapy with radiation before surgery. The pCR rate in patients who were
PET responders to induction FOLFOX and continued that regimen during radiation was
37.5%, compared with 12.5% in PET responders to induction carboplatin and paclitaxel
who received this regimen with radiation. Both treatments were well tolerated. A 4-year
OS of 52.7% was seen in PET responders to FOLFOX versus 44.7% in PET responders

to carboplatin and paclitaxel.1® Although the study was not powered to evaluate survival
differences between regimens, these results are hypothesis-generating.

Conversely, in the phase 2 NEOSCOPE study, patients received induction capecitabine and
oxaliplatin and then underwent randomization to capecitabine and oxaliplatin with radiation
or carboplatin and paclitaxel with radiation. Carboplatin and paclitaxel was associated with
higher pCR rates (29.3% vs 11.1%),20 although the study was not designed to detect a
difference in this endpoint.

The German POET study enrolled 119 patients with GEJ adenocarcinoma to preoperative
chemotherapy with 5-FU, leucovorin, and cisplatin or 5-FU, leucovorin, and cisplatin
followed by chemoradiation with cisplatin and etoposide before surgery.2! The study’s
power to detect a difference between groups was restricted by the small numbers accrued.
Patients who received chemoradiation had a higher pCR rate (15.6% vs 2%; £=.03) and
lymph node—negative status, and a trend toward improved local control and 5-year OS was
observed.?2

A benefit of preoperative chemoradiation over chemotherapy is the signal of an
improvement in RO rates for GEJ tumors. In contemporary preoperative chemotherapy
studies, RO rates were <70%, whereas patients who received chemoradiation in the CROSS
trial had RO resection rates >90%.59:11.13.23 |n the FLOT4-AIO study, the RO rate was
84% in patients who received FLOT versus 77% in those who received ECF/ECX.12
Subgroup analysis is awaited to establish the RO rate in GEJ tumors. An added value of
chemoradiation over chemotherapy is also suggested by improvement in pCR rates and
pathologic lymph node—negative rates. In chemoradiation studies, pCR rates from 16% to
23% have been reported versus 2% to 9% in trials of chemotherapy alone.13:21.23 |n the
phase 2 part of the FLOT4-AIO study, the pCR rate was 17%, whereas, in the phase 3
study, 25% of patients had <T1 disease at surgery versus 15% in the ECF/ECX group (P
=.001).12:24 |n a retrospective analysis of the MAGIC trial, lymph node status was the
only independent predictor of survival (HR, 3.36; < .001).2°> The OEO-5 and FLOT4-AIO
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trials reported NO rates of approximately 30% to 40% for cisplatin/5-FU and ECX and

a 49% NO rate in patients who received FLOT.1112 |n contrast, the CROSS and POET
studies reported NO rates of 64% and 68%, respectively, in chemoradiation-treated patients,
further validating the role of chemoradiation in patients with GEJ tumors.13:21 The addition
of radiation did not appear to increase postoperative mortality in contemporary studies,
which evaluated differences in surgical morbidity and mortality between surgery only and
preoperative chemoradiation plus surgery. Whereas the POET study reported a numerical
increase in in-hospital mortality among patients who received preoperative radiation therapy
(10.2% vs 3.8%), this did not reach statistical significance (P =.26).2! The median length of
hospital stay did not differ between groups. Furthermore, 2 studies, including the landmark
CROSS study, did not report an increase in morbidity or mortality in the chemoradiation
group compared with the surgery group.13:14 Table 157:11-13.21-23 gytlines contemporary
trials of preoperative and perioperative chemotherapy and preoperative chemoradiation.

Metabolic Imaging to Guide Preoperative Therapy

FDG-PET imaging is emerging as a tool to assess response to treatment in GEJ and
esophageal adenocarcinoma. Over a decade ago, the MUNICON investigators showed that,
in patients with locally advanced GEJ adenocarcinomas who underwent FDGPET after 2
weeks of induction 5-FU and cisplatin, PET responders (defined as a =235% reduction in the
standard uptake value [SUV] between baseline and repeat PET) had an improved prognosis
versus nonresponders.26 In that study, PET responders continued with 12 more weeks of
chemotherapy before surgery, whereas PET nonresponders underwent upfront surgery. The
outcomes in PET nonresponders were similar to outcomes of PET nonresponders in an
earlier trial, in which patients completed 3 months of planned preoperative chemotherapy
despite nonresponse, suggesting that outcomes were not affected by immediate surgery.2’
These results also suggest that discontinuing a likely inactive chemotherapy regimen and
proceeding to surgery did not compromise outcome. Studies have also explored whether a
suboptimal metabolic response can be overcome by a change in treatment. In MUNICON
2, PET nonresponders to 5-FU and cisplatin were treated with “salvage” chemoradiation
plus cisplatin before surgery.28 These patients had inferior 2-year PFS and a trend toward
poorer 2-year OS, suggesting underlying unfavorable biology. Yet, “salvage” therapy was
likely suboptimal, because cisplatin was administered with low-dose radiation (32 Gy)
despite an initial nonresponse to 5-FU and cisplatin induction therapy. The previously
described CALGB 80803 study evaluated whether changing to alternative chemotherapy
during chemoradiation based on response to induction chemotherapy, as assessed by PET,
may lead to improved pCR rates.18:19 In preliminary reporting, patients who were PET
nonresponders and changed chemotherapy regimens had pCR rates of 17% to 19%, meeting
the primary endpoint of improving the pCR rate from a historic control rate of 3%. The
median OS was 47.3 months in PET responders versus 28.9 months in PET nonresponders
(P=.09). When examined in the context of historic controls, the strategy of leveraging PET
nonresponse to optimize the chemotherapy regimen during radiation appears to improve
outcomes.
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Definitive Chemoradiation and Postoperative Strategies

Patients with adenocarcinoma have lower rates of pCR than those with SCC after
chemoradiation, and there are no randomized data supporting definitive chemoradiation in
these patients. However, in patients with substantial operative risk who obtain a clinical
complete response to chemoradiation, close surveillance may be considered.

Although most patients with locally advanced disease receive preoperative therapy in the
United States, postoperative chemoradiation remains a standard of care for GEJ/gastric
cancers, based on the Intergroup 116 study. This study randomized patients (20% with GEJ
tumors) who had resected, stage =IB disease to either adjuvant chemoradiation with bolus
5-FU and leucovorin or observation.29 Chemoradiation was associated with significantly
improved 3-year OS (51% vs 40%; P =.005). The largest impact of chemoradiation was

a reduction in local recurrence, which potentially compensated for suboptimal surgery
(54% did not undergo D1/D2 resections). The CALGB 80101 study evaluated more
intensive chemotherapy in 546 patients with gastric cancer (30% had GEJ or proximal
tumors).30 Patients were randomized to bolus 5-FU and leucovorin or ECF before and after
postoperative chemoradiation with infusional 5-FU. There was no improvement in 5-year
disease-free survival or OS with ECF versus 5-FU and leucovorin.

The role of adding postoperative radiotherapy to perioperative chemotherapy was recently
addressed in the CRITICS trial, which compared perioperative ECX/EOX (epirubicin,
oxaliplatin, capecitabine) versus preoperative ECX/EOX and adjuvant chemoradiation with
capecitabine in 788 patients with gastric and GEJ (17% of patients) adenocarcinoma.
Preliminary results demonstrated no difference in PFS or 5-year OS, suggesting that
adjuvant chemoradiation is not warranted in patients who have received preoperative
chemotherapy.3!

Postoperative chemotherapy is a standard of care in East Asia based on large phase 3 trials in
patients with gastric carcinoma. The Japanese ACTS-GC study evaluated 1 year of adjuvant
S-1 versus observation in patients with stage 11/111 gastric cancer who had undergone D2
resection.32 The CLASSIC trial randomized patients to either postoperative capecitabine and
oxaliplatin for 6 months or observation.33 These studies enrolled >2000 patients combined
and found an OS benefit of 10% and 9%, respectively. However, the studies enrolled a
minority of patients with GEJ tumors, because most tumors in East Asia occur in the distal
stomach. It is unclear whether the data from these studies can be extrapolated to patients
with GEJ tumors. The NCCN guidelines include adjuvant capecitabine and oxaliplatin as

an option for patients with lymph node—positive esophageal/GEJ tumors not treated with
preoperative therapy. Recently, preliminary results of the Japanese JACCRO GC-07 trial
were presented.3* Patients with stage 111 gastric cancer (n = 925; 23% with upper gastric
tumors) who underwent D2 gastrectomy were randomized to receive either adjuvant S-1 or
S-1 plus docetaxel. Three-year relapse-free survival was significantly improved in patients
treated with S-1/docetaxel (65.9% vs 49.5%; HR, 0.63). In subgroup analysis, patients

with upper gastric tumors also benefitted from the addition of docetaxel to S-1. Again, the
applicability of these results to the US population is unclear. On the basis of the potential
benefit of combination versus single-agent adjuvant chemotherapy, particularly in lymph
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node—positive disease, in some centers, adjuvant monotherapy with S-1 is reserved for
earlier stage or lymph node-negative patients.

Future Directions in the Treatment of Locally Advanced Disease

Targeted therapies have yet to be incorporated into the management of locoregional GEJ
cancers. The antivascular endothelial growth factor-A (anti-VEGF-A) antibody bevacizumab
and the anti-epidermal growth factor receptor (anti-EGFR) antibody cetuximab did not
improve outcomes when added to perioperative chemotherapy or definitive chemoradiation,
respectively.23:3% The Radiation Therapy Oncology Group 1010 study (clinicaltrials.gov
identifier NCT01196390) evaluated the addition of human epidermal growth factor receptor
2 (HER2)-directed therapy to preoperative chemoradiation, and for 9 months after surgery,
in patients with esophageal/GEJ adenocarcinoma; results are awaited. Immune checkpoint
inhibitors (antiprogrammed death [PD]-1 and anti—PD ligand-1 (anti—-PD-L1) antibodies
are also being evaluated. The CheckMate-577 study (NCT02743494) is randomizing
patients with stage 11/111 esophageal/GEJ carcinoma who have residual pathologic disease
after preoperative chemoradiation, to adjuvant nivolumab or placebo. KEYNOTE-585
(NCT03221426) is evaluating pembrolizumab plus perioperative chemotherapy in patients
with gastric/GEJ adenocarcinoma.

Ongoing comparative studies of perioperative chemotherapy versus chemoradiation may
clarify the optimal multimodal treatment strategy. ESOPEC (NCT92509286) and Neo-
AEGIS (NCT01726452) are comparing chemoradiation as per the CROSS study versus
FLOT and ECF/ECX, respectively, in patients with locally advanced esophageal/GEJ
adenocarcinoma. TOPGEAR (NCT01924819) is randomizing patients to receive either
perioperative ECF or 2 cycles of ECF followed by fluoropyrimidine-sensitized radiation
followed by surgery and 3 cycles of ECF. Both Neo-AEGIS and TOPGEAR were
modified to allow the substitution of FLOT for ECF/ECX. Finally, the PROTECT study
(NCT02359968) is comparing chemoradiation with carboplatin and paclitaxel versus
chemoradiation with FOLFOX.

TREATMENT OF METASTATIC DISEASE

As a single agent, 5-FU results in response rates (RRs) of 15% to 20% and has been the
cornerstone of chemotherapy in EGC.36 When combined with other cytotoxics, RR and
time to progression improve, although with increased toxicity.3” Although there are global
variations, the standard doublet in the first-line setting is a fluoropyrimidine and platinum
doublet.38 In the United States, the most widely accepted regimen is modified FOLFOX,
which has shown similar outcomes and improved toxicity compared with 5-FU and cisplatin
in a phase 3 study in patients with advanced EGC.3° FOLFOX has an RR of approximately
40% and median PFS and OS of about 6 and 11 months, respectively.39-41

Intensifying treatment by adding a third drug is controversial. In the United Kingdom, the
addition of an anthracycline to platinum and fluoropyrimidine is a standard of care.*2 The
CALGB 80403 phase 2 study demonstrated similar response rates and OS, with less toxicity,
using FOLFOX compared with ECF.41 Patients received cetuximab in that study, and it

was not designed to assess the noninferiority of FOLFOX versus ECF. In a French study,
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FOLFIRI (5-FU, leucovorin, irinotecan) was comparable to ECX, with similar RR, PFS,

and OS in both groups.*3 The only 3-drug regimen that has demonstrated superiority in a
phase 3 study is DCF (docetaxel, cisplatin, and 5-FU).** DCF resulted in modestly increased
RR and OS over cisplatin/5-FU but was associated with significant toxicity. An alternative
dose and schedule was associated with reduced toxicity, and this may be an option in
patients with excellent performance status.*> Despite the absence of phase 3 data, the triplet
FLOT regimen used in preoperative chemotherapy is also frequently used in Europe to treat
metastatic disease.

The only US Food and Drug Administration (FDA)-approved additional therapy in the
first-line setting is trastuzumab, which led to improved outcomes in the phase 3 TOGA
study when combined with a fluoropyrimidine and platinum doublet in patients with
HER2-positive, advanced EGC.%6 Studies of other anti-HER2 agents, including lapatinib
and pertuzumab, in the first-line setting did not show benefit when added to combination
chemotherapy or chemotherapy plus trastuzumab, respectively.*”48 Recent results from
the phase 3 RAINFALL study found that the addition of ramucirumab to chemotherapy
modestly improved the primary endpoint of PFS (£ =.011), with no improvement in RR or
0S.40 On the basis of these results, this agent will not move forward in first-line therapy.
Bevacizumab also failed to improve outcomes when added to first-line therapy in the phase
3 AVAGAST trial.#? Moreover, the anti-EGFR therapies cetuximab and panitumumab have
not improved outcomes when combined with first-line chemotherapy in phase 3 trials.3051
Recently, rilotumumab, which selectively targets the ligand of the MET receptor tyrosine
kinase, hepatocyte growth factor (HGF), did not demonstrate a survival benefit when added
to ECX in patients with advanced, MET-positive gastric/GEJ adenocarcinoma.®?

Several phase 3 studies have demonstrated a benefit for second-line chemotherapy.
Single-agent irinotecan or taxane (docetaxel or paclitaxel) are associated with a modest
improvement in median OS over BSC alone,>3:54 with no apparent difference in efficacy
between irinotecan versus taxane.>3:5% Two phase 3 studies have demonstrated an OS benefit
for ramucirumab, either as monotherapy (REGARD)®® or in combination with paclitaxel
(RAINBOW).57 Ramucirumab combined with paclitaxel improved RR (28% vs 16%; P=
.0001), PFS, and OS (9.6 vs 7.4 months; £=.017) versus paclitaxel alone. On the basis

of these studies, ramucirumab was FDA approved as monotherapy or in combination with
paclitaxel in this setting. In HER2-positive disease, second-line Ado-trastuzumab emtansine
(TDM-1) versus taxane and lapatinib plus paclitaxel versus paclitaxel alone both failed to
improve OS.58:59

Third-Line Setting and Beyond

The phase 3 TAGS study evaluated trifluridine and tipiracil (TAS-102) versus placebo in
patients with refractory gastric cancer who had received >2 prior regimens.0 TAS-102
improved median OS (5.7 vs 3.6 months; £=.003) and 12-month OS (21% vs 13%)

versus placebo and was recently approved by the FDA in this setting. VEGF tyrosine kinase
inhibitors have also been evaluated in phase 2 and 3 trials in the refractory disease setting.
Apatinib improved OS modestly versus BSC in a Chinese phase 3 trial,5! regorafenib
demonstrated a modest improvement PFS versus placebo in a randomized phase 2 study,%?
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and phase 3 trials of these therapies are ongoing in patients with refractory GEJ/gastric
carcinoma (NCT03042611 and NCT02773524).

Immune checkpoint inhibitors have been evaluated at rapid pace in EGC. The
ATTRACTION-2 and KEYNOTE-059 studies confirmed the activity of the anti-PD-1
antibodies, nivolumab and pembrolizumab, respectively, in the chemorefractory setting.63:64
The ATTRACTION-2 study was a phase 3 study that randomized East Asian patients

to nivolumab or placebo. The phase 2 KEYNOTE-059 study evaluated pembrolizumab

in Western patients. Both studies reported almost identical RRs (11.2% and 11.6%,
respectively), and modest improvements in PFS and OS were observed in patients treated
with nivolumab in ATTRACTION-2. Patients with GEJ tumors obtained similar benefit

to patients with gastric cancer in these studies. The 12-month OS was 26.2% and 23.4%

in ATTRACTION-2 and KEYNOTE-059, respectively. Pembrolizumab is approved in the
United States for patients with advanced gastric/GEJ adenocarcinoma whose tumors express
PD-L1 and who have received =2 chemotherapy regimens. Nivolumab is approved in Japan,
regardless of PD-L1 status.

The phase 1/2 CheckMate-032 study evaluated the safety and efficacy of nivolumab

alone or in combination with ipilimumab in 2 dosing schedules for patients with
chemorefractory esophagogastric adenocarcinoma.®® Almost one-half of patients enrolled
had GEJ adenocarcinoma. The highest RR, 24%, was observed in patients treated with

1 mg/kg of nivolumab plus 3mg/kg of ipilimumab (NIVO1 + IP13). In comparison, the

RR was 12% in patients treated with nivolumab 3 mg/kg (NIVO3) and 8% with 3 mg/kg
nivolumab plus 1 mg/kg of ipilimumab (NIVO3 + IPI1). The RR was 40% in PD-L1-
positive patients in the NIVO1 + IP13 cohort, which is the highest RR reported with immune
checkpoint inhibitors in EGC. The 12-month OS was 39%, 35%, and 24% in the NIVVO3,
NIVOL1 + IPI3, and NIVO3 + IPI1 arms, respectively. The highest rate of grade =3 toxicity
occurred in the NIVO1 + IP13 group (47%). Similar 12-month and 18-month OS rates
between the NIVO3 and the NIVO1 + IPI3 arms, despite a numerically higher RR with
combination therapy, may be partly explained by a high rate of microsatellite instability
(MSI-high) tumors in the NIVVO3 group.

Taken together, these studies confirm modest activity for immunotherapy in esophagogastric
adenocarcinoma. Three phase 3 trials have compared anti—-PD-1/PD-L1 antibodies with
chemotherapy. KEYNOTE-061 did not show a greater benefit for pembrolizumab versus
paclitaxel in the second-line setting in patients who had a PD-L1 combined positive score
(CPS) >1.%6 However, there was a suggestion of a potential greater benefit in patients with
a CPS =5 and =10 in a post hoc analysis. Furthermore, patients with GEJ tumors also
appeared to benefit (HR, 0.61), whereas patients with gastric tumors did not. The JAVELIN
300 study evaluated avelumab versus physician’s-choice paclitaxel or irinotecan in patients
who had received =2 lines of chemotherapy.8” Avelumab did not improve OS versus
chemotherapy, and no benefit was seen in a subgroup analysis of PD-L1-positive patients
(=1% of tumor cells). Finally, preliminary results of the phase 3 KEYNOTE-181 study
evaluating second-line pembrolizumab versus physician’s-choice docetaxel or irinotecan in
patients with advanced esophageal/GEJ carcinoma (64% SCC) show that pembrolizumab
significantly improved RR, median OS (9.3 vs 6.7 months; HR, 0.69; £=.0074), and 12-

Cancer. Author manuscript; available in PMC 2023 May 11.


https://clinicaltrials.gov/ct2/show/NCT03042611
https://clinicaltrials.gov/ct2/show/NCT02773524

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Greally et al.

Page 10

month OS (43% vs 20%) in patients whose tumors expressed PD-L1 CPS =10 (n = 222).68
There was no difference in PFS or OS in the intention-to-treat population. Combined,

these studies suggest that pembrolizumab is not superior to chemotherapy in an unselected
population. Table 264-69 outlines the studies evaluating immune checkpoint inhibitors in the
metastatic setting that have been completed to date.

Along with HER2 and PD-L1 testing, MSI or mismatch-repair deficiency testing is

now standard in patients with newly diagnosed, locally advanced or metastatic EGC to
identify those who are candidates for PD-1 inhibitors. In the first tissue-site—agnostic FDA
approval, pembrolizumab is approved for patients with unresectable/metastatic MSI-high
solid tumors that have progressed on 1 prior standard therapy. MSI status was reported in
KEYNOTE-059, KEYNOTE-061, and the CHECKMATE-032 study. In KEYNOTE-059,
4% of patients who underwent MSI testing had MSI-high tumors, and the ORR in this group
was 57.1%.54 In CHECKMATE-032, 11 patients had MSI-high tumors. Four patients (36%)
had an objective response. In KEYNOTE-061, 25 patients (4%) had MSI-high tumors, and
the ORR to pembrolizumab in these patients was 47%.56 In an exploratory post hoc analysis
from ATTRACTION-2, 28% (n = 136) of patients had their tumors tested for MSI, and 4
(3%) were MSI-high.6% Given the small number of patients, no correlation with MSI and
outcomes to nivolumab were identified. None of these studies reported the primary location
of MSI-high tumors (gastric vs GEJ); however, in The Cancer Genome Atlas (TCGA)
analyses of gastric adenocarcinomas and esophageal/GEJ adenocarcinomas, very few GEJ
tumors were MSI-high, and it is expected that most patients with MSI-high status across
these 3 studies had primary gastric tumors.’0:1

Future Directions in the Treatment of Metastatic Disease

Greater understanding of molecular networks and their interactions may lead to the
emergence of new therapeutic strategies in GEJ cancers. TCGA analyzed 295 primary
gastric adenocarcinomas and identified 4 molecular subtypes. The chromosomal instability
(CIN) subtype accounted for almost 95% of esophageal and GEJ adenocarcinomas.”®

CIN tumors frequently have amplification of receptor tyrosine kinases, such as EGFR,
HER2, FGFR, and MET, and have frequent mutation of tumor suppressor genes, such as
TP53, ARID1A, and SMAD4, and cell cycle pathways, including CDKN2A. More recent
data show that esophageal and GEJ adenocarcinomas resemble the CIN variant of gastric
adenocarcinoma but display a higher frequency of DNA hypermethylation.

Novel treatments that target specific molecular alterations are undergoing evaluation.
Zolbetuxiumab is a CLDN 18.2-specific antibody. CLDN 18.2 is a major structural
component of tight junctions and is expressed in 80% to 90% of gastric cancers, but not

in most healthy tissue, and this agent may stimulate antibody-dependent and complement-
dependent cellular cytotoxicity. On the basis of promising data from the randomized phase
2 FAST study of EOX chemotherapy with or without zolbetuximab,”2 a randomized phase 3
study of FOLFOX with or without zolbetuximab (NCT03504397) is recruiting patients with
metastatic GEJ/gastric adenocarcinoma with CLDN 18.2 immunohistochemistry scores of
2+/3+ in =275% of cells (expected in 30%-40% of patients).
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Currently, there is no approved HER2-directed therapy beyond first-line trastuzumab.
DS-8201a is a novel antibody-drug conjugate of an HER2 antibody bound to a
topoisomerase inhibitor. A phase 1 study enrolling multiple HER2-expressing solid tumors
included 44 patients with GEJ/gastric adenocarcinoma who previously received treatment
with trastuzumab. The RR was 43%, with a disease control rate of 80%. The median

PFS was 5.6 months.”3 The DESTINY-Gastric 01 study (NCT03329690) is an East Asian
phase 2 study evaluating DS-8201a versus physician’s-choice chemotherapy in patients
with HER2-expressing, advanced gastric/GEJ adenocarcinoma who have received 2 prior
therapies.

Studies evaluating first-line chemotherapy in combination with immunotherapy are at

an advanced stage. The KEYNOTE-062 study of fluoropyrimidine and cisplatin with

or without pembrolizumab (NCT02494583) has completed accrual, and Checkmate 649
(NCT02872116) is evaluating FOLFOX chemotherapy versus FOLFOX and nivolumab.
An ipilimumab plus nivolumab arm closed after an interim analysis. Examples of other
combination strategies include the FRACTION-Gastric Cancer (NCT02935634) adaptive-
design, phase 2 study and the MORPHEUS-Gastric Cancer study (NCT03281369).

Debate continues regarding the role of PD-L1 as a biomarker, and novel biomarkers are
undergoing evaluation. In KEYNOTE-059, an 18-gene, T-cell-inflamed, gene expression
signature was associated with improved response to pembrolizumab.54 Elevated tumor
mutation burden has been shown to predict response to checkpoint inhibitors across several
tumor types.”# Prospective studies should evaluate its role as a biomarker in EGC. The
Epstein-Barr virus (EBV) and MSI-high TCGA subtypes have elevated tumor mutation
burden and, in a recent study, the RR to pembrolizumab was 100% and 86% in the EBV
and MSI-high groups, respectively, and the RR was only 12% and 5%, respectively, in those
who had the genomically stable and chromosomally unstable subtypes.’® Patients should
be stratified by MSI/EBV status to better understand the efficacy of immunotherapy in
microsatellite-stable patients.

Conclusions

The management of GEJ cancer is complex. The appropriate workup and treatment by
stage are outlined in Figure 1. Preoperative chemotherapy or chemoradiation improves
outcomes compared with surgery alone. Perioperative FLOT is a new standard of care in
the treatment of locally advanced GEJ adenocarcinoma. However, chemoradiation results in
higher RO resection rates, pCR rates, and lymph node—negative status. We await subgroup
analysis from the FLOT study regarding the complete resection rate in patients with GEJ
adenocarcinoma. In advanced disease, combination fluoropyrimidine and platinum remains
standard in the first-line setting. Incremental improvements in outcomes have occurred with
the use of first-line trastuzumab in HER2-positive disease and the anti-VEGF antibody,
ramucirumab, in the second-line setting. Immune checkpoint inhibitors are approved in

the chemorefractory setting in PD-L1—positive patients and have an emerging role in
earlier lines of therapy in patients with high PD-L1 CPS scores. Recent advances in PET-
adapted therapy, molecular targeting and immuno-oncology may usher in a new wave of
multimodality approaches to improve outcomes.
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Figurel.
The appropriate workup and treatment by disease stage are illustrated for patients

with gastroesophageal junction (GEJ) cancer. TPatients may undergo pelvis computed
tomography (CT) with contrast as clinically indicated. *If the initial workup demonstrates
no evidence of metastatic disease, then patients undergo positron-emission tomography
(PET)/CT and endoscopic ultrasound (EUS) studies. 3Additional evaluations may be
required to assess the patient’s ability to tolerate major surgery, including pulmonary
function testing, cardiac testing, and nutritional assessment. Among patients who have
T1B-T4a, NO-N+ disease, possible treatments include fesophagectomy (for those with T1b-
T2, NO, low-risk lesions [<2 cm, well differentiated]), *preoperative chemoradiation (CRT)
(preferred option), and **definitive CRT (for those who decline or are not candidates for
surgery). CBC indicates complete blood count; comp, comprehensive chemistry profile; pT,
pathologic tumor classification.
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