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Abstract

The introduction of immune checkpoint inhibitors has redefined the treatment strategy and
changed the way tumor assessments are made because of its response pattern. Studies have
suggested that initiating chemotherapy after checkpoint inhibitors may have high anti-tumor
activity in some cancer types. This response pattern has not been reported in patients with
gastric cancer, and particularly for the combination of trifluridine/tipiracil. A 69-year-old man
presented at follow-up for metastatic gastric cancer being treated with nivolumab, an anti-
PD-1 antibody. Computed tomography of the liver showed a rapid 4-fold growth of the me-
tastasis compared with baseline measurements taken while receiving paclitaxel and ramuci-
rumab. It met the definition of a phenomenon called hyperprogressive disease. Nivolumab
was discontinued, and he was switched to trifluridine/tipiracil. The liver metastasis was shrunk
markedly after 2 months with improvement in his performance status and laboratory data.
Sequential therapy starting with immune checkpoint inhibitors followed by cytotoxic agents
such as trifluridine/tipiracil may have an apparent efficacy in gastric cancer even though prior

immunotherapy demonstrates hyperprogressive disease. © 2020 The Author(s).
Published by S. Karger AG, Basel
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Introduction

Gastric cancer is the fifth most common cancer and the third leading cause of cancer
deaths worldwide. The incidence of gastric cancer is higher in East Asia including Japan than
other countries [1]. The 5-year survival rate in Japan is also higher than in other countries,
primarily Europe and America because of an early screening and diagnosis system. As aresult,
there were many cases of gastric cancer which were likely to be cured in Japan. Despite
important advances in many facets of gastric cancer knowledge and treatment, survival
remains poor, especially in advanced disease.

In the era of immuno-oncology, the introduction of immune checkpoint inhibitors has
changed treatment strategies against cancer and improved the survival of patients with
different types of advanced cancers, and including those with gastric tumors. Nivolumab, a
programmed death-1 (PD-1) inhibiting antibody showed survival benefit compared with
placebo in Asian patients with gastric cancer in the ON0O-4538-12 (ATTRACTION-2) trial [2].
Based on this result, nivolumab is one of the standard treatments for advanced gastric cancer
as third-line in Asia. Trifluridine is an antineoplastic thymidine-based nucleoside analog,
and tipiracil is an agent that enhances the activity of trifluridine. In the TAGS trial, the combi-
nation of trifluridine/tipiracil has improved survival in advanced gastric cancer compared
to placebo [3]. Trifluridine/tipiracil has become another standard treatment as third line;
however, objective response was only 4% (95% CI, 2-8), and the difference of the median
survival time between trifluridine/tipiracil and placebo was 2.1 months. The randomized
phase 3 JAVELIN Gastric 300 trial compared the anti-PD-L1 antibody avelumab with usual
care chemotherapy as third-line therapy. Results showed that avelumab alone did not
improve overall survival (OS) or progression-free survival (PFS) [4]. The KEYNOTE-061
study reported that second-line treatment of advanced gastric cancer with the anti-PD-1
antibody pembrolizumab did not improve OS compared with paclitaxel [5]. These results
added to a debate about the effectiveness of immune checkpoint inhibitors and chemo-
therapy in gastric cancer.

It has been previously reported that the addition of chemotherapy after treatment with
immune checkpoint inhibitors improved responses in some cancer types. In non-small cell
lung cancer, a 39% objective response rate (ORR) was reported in single-agent chemotherapy
following anti-PD-1 treatment [6]. Kato et al. [7] reported that a 31% ORR was observed in
the patients with gastric carcinoma. Despite these reports, there is no consistent evidence of
a positive response pattern.

Anovel pattern of tumor response with immune checkpoint inhibitors was reported. The
tumor growth rate (TGR) isa tool for estimating an increase in tumor volume of many different
cancers.Insomereports, treatmentwithimmune checkpointinhibitorsresultedin progression
of disease that was more rapid than expected. This phenomenon is called hyperprogressive
disease (HPD) and is defined as a greater than 2-fold increase in TGR compared to treatment
baseline [8]. Another pattern of response exists called pseudoprogression, in which there is
an initial increase in tumor size or count before decreasing. Currently, there is no way to
distinguish between these two disease patterns of progression occurring from immuno-
therapy.

Inthisreport, we describe a case of a patient with metastatic gastric cancer who developed
rapid disease progression while on nivolumab. Salvage treatment using trifluridine /tipiracil
resulted in obvious tumor shrinkage.
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Table 1. Laboratory data at

initiation and during treatment iizeon DU e e

with trifluridine/tipiracil WBC 7820 4,600 m
RBC 392 246 x10*/uL
Hb 11.5 8.4 g/dL
PLT 26.1 17.5 x10*/uL
Alb 41 3.6 g/dL
AST 132 27 IU/L
ALT 81 17 IU/L
ALP 1,247 416 U/L
LDH 2,452 162 IU/L
Cre 1.48 1.11 mg/dL
BUN 19 14 mg/dL
T-bil 0.4 0.1 mg/dL
CRP 0.99 0.09 mg/dL
CEA 41.4 21.6 ng/mL
CA19-9 240.4 56.4 U/mL

Alb, albumin; ALP, alkaline phosphatase; ALT, alanine aminotrans-
ferase; AST, aspartate transaminase; BUN, blood urea nitrogen; CA19-9,
carbohydrate antigen 19-9; CEA, carcinoembryonic antigen; Cre, creat-
inine; CRP, C-reactive protein; Hb, hemoglobin; LDH, lactate dehydro-
genase; PLT, platelet; RBC, red blood cell; T-bil, total-bilirubin; WBC,
white blood cell.

Case Report

A 69-year-old male patient with a history of type 2 diabetes presented to our hospital
with a chief complaint of loss of appetite in January 2017. Gastrointestinal endoscopy and
biopsy revealed Bormann type 3 gastric cancer with moderately differentiated adenocar-
cinoma. He underwent total gastrectomy with D3 lymph node dissection. The TNM UICC
classification 8th edition was T4aN3aMO0, pStage IIIC. Human epidermal growth factor 2
(HER2) was negative and microsatellite instability was stable. The combined positive
score of PD-L1 expression was 10%, and Epstein-Barr encoding region in situ hybrid-
ization was negative. After surgery, he received adjuvant combination chemotherapy of
oral tegafur/gimeracil/oteracil for 1 year. At his 6-month follow-up, the disease recurred
as liver metastasis. Paclitaxel and ramucirumab was started in December 2018, and
therapy was switched to nivolumab in August 2019. There was no immune-related adverse
events (irAE) while on nivolumab treatment. In November 2019, a computed tomography
(CT) scan showed rapid growth of the liver metastasis along with new lesions in the same
organ. The estimated TGR of the liver metastasis was 4-fold greater than baseline prior to
nivolumab, meeting the definition of HPD. The liver function enzymes aspartate amino-
transferase, alanine aminotransferase, and lactate dehydrogenase were elevated during
nivolumab treatment. Eastern Cooperative Oncology Group (ECOG) performance status
(PS) score was 2 during this period. The patient was then switched to trifluridine/tipiracil
dosed at 35 mg/m? twice daily on days 1-5, and days 8-12 of a 28-day cycle. His ECOG PS
improved from 2 to 0 during trifluridine/tipiracil therapy. The laboratory data throughout
the trifluridine/tipiracil therapy period are summarized in Table 1. In the 3 months of
trifluridine/tipiracil therapy, carcinoembryonic antigen (CEA) declined from 41.4 to 16.7
ng/mL, and carbohydrate antigen 19-9 (CA19-9) also decreased from 240.4 to 45.9 U/mL.
An interval CT scan in January 2020 showed partial response (Fig. 1). The adverse events
of trifluridine/tipiracil therapy included grade 1 neutropenia, nausea, fatigue, and grade
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Fig. 1. A Computed tomography (CT) scan in August 2019 after paclitaxel and ramucirumab. B CT scan shows
larger lesions in November 2019 after nivolumab. C CT scan shows shrinking lesions in January 2020 while
on trifluridine/tipiracil regimen.

2 anemia. There were no serious adverse events or irAEs while on therapy. At the time of
writing, the patient continues treatment with trifluridine /tipiracil without serious adverse
events or disease progression.

Discussion

This is the first known report of salvage treatment with trifluridine/tipiracil after
nivolumab-induced rapid progression. Increased response rates to salvage chemotherapy
after immune checkpoint inhibitor has been reported in some tumor types, especially in non-
small cell lung cancer. A multicenter retrospective observational cohort study by Kato et al.
[9] compared the anti-tumor effects of chemotherapy after PD-1 inhibitor treatment with
chemotherapy alone. A significantly higher ORR was reported with sequential therapy
compared with chemotherapy alone (18.9 vs. 11.0%, respectively). However, there was no
significant difference in PFS and OS.

There may be immunomodulatory effects from trifluridine/tipiracil monotherapy after
nivolumab treatment. In vivo results from Yan et al. [10] showed thatincreased CX3CR1+CD8+
T cells were associated with the outcome of chemotherapy after immune checkpoint inhib-
itors. That study reported that CXCR1+ granzyme B + CD8+ T cells increased more often after
sequential therapy of anti-PD-1 antibody to chemotherapy than either concurrent treatment,
or chemotherapy alone, or anti-PD-1 antibody alone. An ongoing multicenter prospective
study is evaluating the efficacy and safety in chemotherapy after progressive disease of
nivolumab therapy for metastatic cancer in Japan (UMIN000032182: https://upload.umin.
ac.jp/cgi-open-bin/ctr_e/ctr_view.cgi?recptno=R000036615). This study should provide
robust evidence on the use of chemotherapy after immune checkpoint inhibitor.

Anti-PD1 antibodies were thought to still be at therapeutic levels at the time of follow-on
chemotherapy initiation, given the long half-life of the biologic (i.e., 12-20 days, solid tumors)
[11]. The short interval between anti-PD-1 antibody discontinuation and initiation of chemo-
therapy may have an overlapping effect similar to concurrent therapy. In vivo studies have
shown that trifluridine/tipiracil had synergistic anti-tumor efficacy in combination with anti-
PD-1 antibodies in microsatellite stable (MSS) type murine colorectal cancer cells [12].
However, in a phase 2 study by Patel et al. [13], no clinical benefit was observed for triflu-
ridine/tipiracil plus nivolumab treatment with MSS metastatic colorectal cancer.

The debate about whether nivolumab or trifluridine/tipiracil is more effective in gastric
cancer is not yet resolved. One of the answers could be the number of patients receiving
sequential treatment. In the TAGS and ATTRACTION-2 trials, 25 and 47%, respectively, of
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patients with progression received subsequent systemic anticancer therapies [2, 3].
Nivolumab may be the better choice for third-line treatment in gastric cancer because of the
higher response rate and proportion of subsequent therapy than trifluridine/tipiracil. In
addition, patients with a complete or partial response in the nivolumab group were reported
to have excellent median OS (26.6 months) [14].

Overcoming HPD with trifluridine/tipiracil is an important aspect of this case. Several
studies reported that HPD during anti-PD-1/PD-L1 therapy was identified in 6-29% of
various cancer types, including melanoma, lung, head and neck, renal, and colorectal cancer.
Sasaki et al. [15] reported that 21% of gastric cancers treated with PD-1 or PD-L1 antibodies
developed HPD. There were no differences in HER2, PD-L1, DNA mismatch repair, and
Epstein-Barr virus statuses between the HPD and the non-HPD group. The precise mech-
anism of HPD after immune checkpoint inhibitor is not clear, neither is it for pseudopro-
gressive disease. Currently, there is no consensus on how to treat patients with HPD.

Sequential therapy starting with immune checkpoint inhibitors followed by chemo-
therapy was reported to increase adverse events. The TAGS trial reported grade 3 or worse
adverse events in 80% of patients [3]. In this case, there was no serious adverse event or irAE
reported during trifluridine /tipiracil therapy, which is continuing for more than 5 months as
of this writing. On the other hand, developing chemotherapy-induced neutropenia was
reported to improve the survival of colorectal cancer patients treated with trifluridine /tipi-
racil in the RECOURSE and ]J003 trials; however, the present case did not have neutropenia
during trifluridine/tipiracil therapy [16]. Trifluridine/tipiracil after immune checkpoint
inhibitor appears to be relatively well-tolerated in this case.

Conclusion

We reported a case of remarkable tumor response to trifluridine /tipiracil with no serious
adverse events after rapid disease progression while receiving nivolumab. Published evidence
indicates that chemotherapy after immune checkpoint inhibitors may enhance the anti-tumor
activity. We described a challenging treatment with trifluridine/tipiracil after exposure to
immune checkpoint inhibitor and rapid progression. It would be informative to have further
studies that identify gastric cancer patients who are most likely to respond to this regimen.
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