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Summary In this report, we present the medical his-
tory of a 30-year-old male patient with HER2- and
PD-L1-negative metastasized adenocarcinoma of the
gastric cardia, who received three cycles of pem-
brolizumab (200 mg every 2 weeks) after the failure
of the first-line (1L) treatment with docetaxel, cis-
platin, 5-fluorouracil (DCF). A restaging computed
tomography (CT) scan for the chest and abdomen
revealed an apparent progressive disease; therefore,
the treatment was terminated. Five months after the
termination of the treatment, a new CT scan demon-
strated a spontaneous treatment response although
no treatment was given during this time period, in-
dicating pseudo-progression of the tumor in the first
restaging after three cycles of pembrolizumab. This
finding is apparently due to the long-term sustainable
immunological effects of pembrolizumab. The cur-
rent report will present this rare case in more detail
and summarize the closed and ongoing clinical trials
of immunotherapy drugs in gastroesophageal cancer.
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Case report

A 30-year-old male student presented to a general
practitioner with weight loss and mildly reduced gen-
eral condition in June 2016. A comprehensive diag-
nostic work-up including computed tomography (CT)
of the chest and abdomen and gastroscopic biopsies
revealed stage IV HER2-negative moderately differ-
entiated (G2) tubulopapillary adenocarcinoma of the
gastric cardia with multiple synchronous metastases
in the lung, liver, and the lymph nodes near the trun-
cus coeliacus and the kidneys. The family history
showed that his mother died of pancreatic cancer
at 52 years of age, his father died of prostate can-
cer at 55 years of age, and his uncle was diagnosed
with sarcoma at 45 years of age. He was a smoker
with a cumulative nicotine consumption of three
pack-years. At the time of the disease onset, he
had an excellent general condition with an Eastern
Cooperative Oncology Group (ECOG) score of 0.

The patient received six cycles of palliative chemo-
therapy with docetaxel, cisplatin, 5-fluorouracil (DCF)
from June 2016 to October 2016 in a local hospital in
Vienna. Although a partial response was seen after
three cycles, the final CT scan exhibited progressive
disease. Consequently, the hospital changed the treat-
ment to pembrolizumab, which was given for three cy-
cles every 3 weeks with a dose of 200 mg until January
2017. A subsequent restaging CT showed progres-
sive disease; therefore, pembrolizumab was discon-
tinued and no alternative treatment was given. Five
months after discontinuation of the pembrolizumab
treatment (June 2017), a new staging CT showed sig-
nificant shrinkage of the metastases in Virchow’s triad
(Fig. 1a, b), lung (Fig. 2a, b), liver (not shown), and
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short review

Virchow’s triad: a March 2017, b June 2017

Fig. 2 Pulmonary metastasis: a March 2017, b June 2017

lymph nodes (not shown). This spontaneous regres-
sion was remarkable, since the patient did not receive
any treatment during this period.

He was then referred to our specialized upper
gastrointestinal (GI) tumor service for disease eval-
uation and possible treatment suggestions. We rec-
ommended a further “wait and see” strategy and
requested a new CT scan in 3 months. The follow-
up CT scan in November 2017 demonstrated new
metastasis in the adrenal glands and enlargement of
the metastasis in the lymph nodes (especially in the
para-aortal region) and in the lung. Therefore, pem-
brolizumab therapy was reinitiated in November 2017.
The restaging CT after three cycles of pembrolizumab
in January 2018 revealed a mixed response with sig-
nificant regression of the metastases in the lymph
nodes and adrenal glands and minimal progression
of the pulmonary metastasis. Further evaluation
with a CT scan was performed after continuation of
treatment with pembrolizumab in April 2018, which
again showed a mixed response in terms of a minimal
enlargement of the lymph nodes in the para-aortal
region, with a reduction of other lymph nodes in the
para-gastric region and two small (<1 cm) suspicious
regions in the liver.

AA

The tumor biopsy tissue of the patient was inves-
tigated for PD-L1 expression, which was negative for
tumor cells and 1% positive for tissue-infiltrating lym-
phocytes. Further, a strong expression of the DNA
repair enzymes MLH1, MSH2, MSH6, and PMS2 was
detected both in tumor and healthy tissue, which was
indicative of microsatellite stability. The patient still
has a good performance status and tolerates the treat-
ment very well. The laboratory values, including thy-
roid hormone levels, are in the normal range. Based
on the result of the last CT scan, treatment with pem-
brolizumab is being continued. This study was ap-
proved by the local ethics committee.

Discussion of the case report

Enlargement of a metastatic region of the primary tu-
mor in the CT scans is interpreted as progressive dis-
ease according to the RECIST criteria, where a treat-
ment change is usually recommended [1]. Immune
checkpoint inhibitors might enhance the accumula-
tion of inflammatory cells, which may translate into
enlargement of a target lesion. To overcome this prob-
lem, which is usually called “pseudo-progression,” the
RECIST criteria were adapted (iRECIST; [2]). Accord-
ing to the new iRECIST criteria, progression of a le-
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Table 1 Immune checkpoint inhibitors: overview
Substance name Brand name Substance number
Pembrolizumab Keytruda® MK-3475
Nivolumab Opdivo® BMS-936558
Ipilimumab Yervoy® MDX-010
Durvalumab Imfinzi® MEDI4736
Tremelimumab No brand name yet CP-675,206
Avelumab Bavencio® MSB0010718C
Atezolizumab Tecentrig® MPDL3280A
Relatlimab No brand name yet BMS-986016

sion of up to 20% is called “unconfirmed progressive
disease” and should be verified by a second CT scan
within 4-8 weeks so that it can be confirmed.

Pseudo-progression under immunotherapy has
been described in some oncological diseases, includ-
ing high-grade glioblastomas, non-small-cell lung car-
cinoma (NSCLC), and melanoma [3]. In this report, we
present a case with an initial tumor progression after
three cycles of pembrolizumab treatment that disap-
peared after 5 months, indicating the importance of
the careful re-evaluation of treatment discontinua-
tion of an immune checkpoint inhibitor, since long-
term durable immunological effects might be possi-
ble. To our knowledge, this is the first description of
a case with pseudo-progression after immunotherapy
in gastroesophageal cancer.

Immune checkpoint inhibitors and upper-Gl tu-
mors

Upper-GI cancer, which includes gastric cancer,
esophageal cancer, and gastroesophageal junction
cancer, poses a major health problem and challenge
worldwide, being the fourth most frequent cancer
type (behind lung, breast, and colorectal cancer) and
the second leading cause of cancer-related mortality
worldwide (738,000 deaths annually; [4]). Despite the
recent advances in treatment of upper-GI tumors,
most patients live around 1 year in a metastatic set-
ting. So far, attempts to establish novel treatments
have shown that blocking human epidermal growth
factor receptor 2 (HER2) with the monoclonal anti-
body trastuzumab is the only targeted therapy in the
first-line (1L) setting.

Recently, The Genome Cancer Atlas (TGCA) came
up with a new classification, which divides gastric
cancer not on the basis of the histologic criteria, but
according to genomic characteristics. TGCA iden-
tifies four major genomic subtypes: Epstein—Barr
virus (EBV), microsatellite instability (MSI), genomi-
cally stable (GS), and chromosomal instability (CIN;
[5]). However, the clinical significance of these four
variants remains largely unknown and needs to be
elucidated. Nevertheless, there are clear data indi-
cating that the majority of the EBV-positive group
shows positivity for the immune checkpoint molecule

Company Antibody type Target
Merck & Co 1gG4-humanized PD-1
Bristol-Myers Squibb 1gG4-human PD-1
Bristol-Myers Squibb 1gG1k-human CTLA-4
Medimmune/AstraZeneca lgG1k-human PD-L1
Medimmune/AstraZeneca 19G2-human CTLA-4
Merck KGaA 1gG1-human PD-L1
Genentech/Roche 1gG1-humanized PD-L1
Bristol-Myers Squibb 1gG4-human LAG-3

programmed death-ligand 1 (PD-L1). Furthermore,
the association between MSI and response to im-
munotherapy is well known [6].

Taken together, there is a rationale for investigating
novel immunotherapies such as cytotoxic t-lympho-
cyte-associated protein 4 (CTLA-4), PD-L1, and pro-
grammed cell death protein 1 (PD-1) inhibitors in up-
per-GI tumors. In this review, we analyze and evaluate
different treatment approaches with immune check-
point inhibitors in upper-GI cancers and provide an
extensive overview of closed and ongoing clinical tri-
als (see Tables 1 and 2).

Pembrolizumab

Pembrolizumab is an anti-PD-1 antibody that was
investigated in advanced upper-GI tumors in the
phase Ib Keynote-012 trial. In this trial, 39 PD-L1-
positive patients received pembrolizumab 10 mg/kg
once every 2 weeks (Q2W). Eight patients (22%) were
assumed to have an overall response at the central
review. Five patients (13%) had a total of six grade 3
or 4 treatment-related adverse events (TRAE), includ-
ing fatigue, pemphigoid, hypothyroidism, peripheral
sensory neuropathy, and pneumonitis [7].

Based on these encouraging outcomes, the phase II
Keynote-059 trial was conducted within the same pa-
tient population. It consisted of three cohorts. Co-
hort 1 included 259 patients who were treated with
pembrolizumab alone as =3L. The overall response
rate (ORR) was 11.6% and the median duration of re-
sponse (DOR) was 8.4 months. Patients with PD-L1*
cancer had an ORR of 15.5% and a median DOR of
16.3 months. By contrast, patients with PD-L1- tu-
mors achieved an ORR of only 6.4% and a median
DOR of approximately 7 months. Grade =3 TRAE
were documented in 18% of patients (46 patients).

In cohort 2, 764 patients with HER2-negative,
PD-L1+, relapsed or metastasized upper-GI tumors
were given pembrolizumab 200 mg + cisplatin
80mg/m?+5-FU 800mg/m? (or capecitabine
1000 mg/m? in Japan) for six cycles once every 3 weeks
(Q3W) for up to 2 years or until disease progres-
sion, the patient’s/investigator’s decision to with-
draw, or unacceptable toxicity. The median OS was
13.6 months, the median PFS was 6.6 months, and the
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ORR was 60%. However, the ORR in PD-L1* tumors
was 69%, over 30% higher than in PD-L1- tumors
(37.5%). At the time of writing this report, we do not
have the data on the OS rates based on the PD-L1
status. It will be interesting to see whether the higher
ORR is translated into extended OS in the PD-L1*
group.

In the third cohort of the Keynote-059 trial, pem-
brolizumab mono was administered as frontline treat-
ment in 31 patients with HER2-/PD-L1* upper-GlI tu-
mors. In this setting, pembrolizumab yielded an ORR
of only 26%, which is much lower than the expected
ORR of conventional chemotherapy (40%). Interest-
ingly, despite the lower ORR value, the median OS was
remarkable at 20.7 months. Grade =3 TRAE occurred
in 23% of patients [8].

Angiogenesis and immunosuppression are hall-
marks of tumor growth. Therefore, the activity and
the safety of pembrolizumab in combination with the
anti-angiogenic therapy ramucirumab were assessed
in a phase Ia/b trial (NCT02443324) in patients with
prior progression on systemic therapy. Ramucirumab
was applied at 8 mg/kg on days 1 and 8 with pem-
brolizumab 200mg Q3W. In mid-2017, preliminary
results were reported for 28 patients, of whom 68%
were PD-L1* and approximately 75% were male. In
total, 61% of the patients suffered from grade 3 TRAE;
however, grade 4/5 TRAE was not reported. PFS was
5.3 months. An objective response was attained in
25% of the patients, six of whom (21% of all patients)
were PD-L1+ [9].

In the phase II Keynote-180 study, 121 heavily pre-
treated patients with gastroesophageal cancer were
included. Approximately 50% of them were PD-L1*
and 83% were male; 200 mg pembrolizumab alone
was given Q3W as a third-line (3L) treatment for 35 cy-
cles and achieved a 10% ORR and a median OS of
5.8 months [10].

As a further step, a phase III study was designed
where pembrolizumab in combination with 1L ther-
apy for advanced upper-GI cancer was administered
(Keynote-062/NCT02494583). In this study, 764 pa-
tients with locally advanced/metastatic PD-L1*/HER2-
gastric or GEJ adenocarcinoma were included. Pa-
tients were randomized 1:1:1 to pembrolizumab
200mg Q3W (arm 1), pembrolizumab + cisplatin
Q3W + 5-fluorouracil (5-FU) on days 1-5 of each Q3W
cycle (arm 2), or a placebo Q3W +cisplatin + 5-FU
(arm 3) [11].

Two more phase III trials, Keynote-061 and Key-
note-063, which compared pembrolizumab versus pa-
clitaxel as a second-line (2L) treatment, were con-
ducted in non-Asian and Asian patients, respectively.
However, Keynote-061 failed to meet its primary end-
points of a superior OS and PFS for pembrolizumab
versus paclitaxel [12, 13].

Another study included patients with HER2+ gastric
or GEJ cancer after 1L treatment. This phase Ib/II
study evaluated pembrolizumab in combination with

margetuximab, an HER2 antibody with a more affine
Fc domain for the activation of CD16A Fc receptors
on NK cells. The preliminary results show an ORR of
18.4%. A notably higher ORR (35.7%) was reported in
Asian patients than in American patients (8.3%; [14]).

Nivolumab

The phase I/II CheckMate-032 trial evaluated the clin-
ical activity of nivolumab with or without ipilimumab
in Western patients as a >3L treatment. It included 160
patients who were divided into three groups: 59 pa-
tients received 3 mg/kg nivolumab Q2W (N3), 49 pa-
tients were given nivolumab 1mg/kg+ipilimumab
3mg/kg Q3W (N1+I3), and 52 patients received
nivolumab 3 mg/kg +ipilimumab 1mg/kg Q3W
(N3 +11). Approximately 25% of all the patients had
a PD-L1* status. The ORR was 12% in the N3 group,
24% in the N1 + 13 group, and 8% in the N3 + 11 group.
However, the ORR in PD-L1* patients was higher than
in PD-L1- patients. The median OS was 6.2 months in
the N3, 6.9 months in the N3 +11, and 4.8 months in
the N3 +11 groups. Patients with both PD-L1-positive
and -negative status benefitted from the treatment;
however, positive patients had higher ORR. Patients
with PD-L1>1% cancer had an ORR of 19% in the N3,
40% in the N1+13, and 23% in the N1 +I3 groups,
whereas the ORR was 12%, 22%, and 10%, respec-
tively, in patients with PD-L1<1% cancer [15].

Nivolumab as salvage treatment after 2L or later-
line chemotherapy in advanced disease was tested
in a phase III trial (NCT02267343/ATTRATCTION-
2). In this trial, 493 patients were randomized to
receive 3mg/kg nivolumab (n=330) or a placebo
(n=163) Q2W. The median OS was 5.26 months with
nivolumab and 4.14 months with the placebo, and the
OS rates at 6 and 12 months were 46.4% versus 34.7%
and 26.6% versus 10.9%, respectively. The ORR was
11.2% with nivolumab versus 0% with the placebo.
The median PFS was 1.61 months with nivolumab
versus 1.45 months with the placebo. Grade >3 TRAE
occurred in 11.5% with nivolumab and 5.5% with the
placebo [16].

Other immune checkpoint inhibitors

Avelumab
The safety and clinical activity of avelumab as a 1L
maintenance or 2L therapy were tested in advanced
disease (NCT01772004). Patients received avelumab
at 10 mg/kg IV Q2W. TRAEs of any grade occurred in
89 patients (58.9%). In total, 14 patients had an un-
confirmed response: in 2L, six out of 62 (9.7%), all par-
tial response (PRs); in maintenance treatment, eight
out of 89 (9.0%) due to two complete response (CRs)
and six PRs. In 2L and maintenance patients, the me-
dian PFS was 6 weeks and 12 weeks, respectively [17].
Motivated by these facts, an open-label phase III
study (NCT02625610 JAVELIN Gastric 100) compared
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maintenance treatment with single-agent avelumab
versus continuation of 1L chemotherapy in patients
with GC/GEJC [18].

The JAVELIN Gastric 300 trial included heavily pre-
treated patients with upper-GI tumors and adminis-
tered either avelumab or the investigator’s choice of
chemotherapy. According to the recent press release,
the primary endpoint (OS) of this trial has not been
reached [19].

Atezolizumab

NCT03281369 consists of two cohorts: One cohort
includes patients who experienced progressive dis-
ease after platinum-containing or fluoropyrimidine-
containing chemotherapy in 1L treatment and the
other cohort consists of patients who will receive
atezolizumab as a 1L treatment [20].

In the phase II FLOTS trial, FLOT chemotherapy is
either given alone (arm B) or in combination with ate-
zolizumab (arm A) as a frontline treatment in patients
with a resectable upper-GI tumor [21].

Durvalumab + Tremelimumab

A recently published phase I/1I trial showed a man-
ageable safety profile for durvalumab mono in over
50 pretreated upper-GI patients and proved its effi-
cacy with a median OS of 4.9 months (NCT01693562;
[22]).

In the single-arm phase II NCT03377400 trial,
two cycles of 5-FU/cisplatin are applied together
with durvalumab + tremelimumab Q3W with con-
current radiotherapy for inoperable locally advanced
esophageal squamous cell carcinoma. After this ther-
apy, two cycles of durvalumab + tremelimumab are
given QW4 followed by durvalumab monotherapy
Q4W for a maximum of 2 years of enrolment [23].

Furthermore, the efficacy of durvalumab in combi-
nation with tremelimumab is compared against dur-
valumab monotherapy or tremelimumab monother-
apy in upper-GI tumors [24].

Discussion of the review

Immune checkpoint inhibitors are well tolerated and
have a manageable safety profile. They showed some
effectivity in several large trials in patients with gas-
troesophageal cancer and achieved an ORR of at least
10% and an OS of at least 5 months in a salvage set-
ting. Based on cohort 1 of the Keynote-059 trial, pem-
brolizumab was approved for PD-L1*, chemotherapy-
refractory upper-GI tumors by the FDA. Similarly, the
results of the ATTRACTION-2 trial led to the approval
of nivolumab in Japan in biomarker-unselected, heav-
ily pretreated upper-GI tumor patients.

There is a tendency for pembrolizumab trials to
show more benefit for PD-L1* patients, whereas
nivolumab seems to be equally effective in both
PD-L1* and PD-L1- patients. Although not discussed
in detail in this review, the methodology of the PD-

L1 measurements shows a great variety for individual
drugs and there is a significant lack of standardization
of the assessment.

Drugs such as pembrolizumab, nivolumab, and
avelumab are tested mainly in salvage settings, and
the results of large-scale trials of first- and second-line
setting are eagerly awaited. It would be interesting to
ascertain the benefit and efficacy of the combination
of immune checkpoint inhibitors with other anti-tu-
mor strategies including chemotherapy and radiation
therapy. Another interesting aspect is the combina-
tion of two different immunotherapy reagents or the
combination with other targeted therapies includ-
ing anti-HER2, anti-angiogenesis, or tyrosine-kinase
inhibitors.

Take-home message

Immune checkpoint inhibitors may induce clinically
significant responses in advanced upper-Gl tumors.
Promising data from large clinical trials evaluating this
treatment approach in this setting are emerging.
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