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Case report

Clinical case of the neoadjuvant treatment with
nivolumab in a patient with microsatellite unstable
(MSI-H) locally advanced gastric cancer

Viacheslav Chubenko
Vladimir Moiseyenko”

SUMMARY

Locally advanced gastric cancer (GC) is often managed
by neoadjuvant chemotherapy and surgery; however,
pathological complete responses to preoperative
systemic treatment are rare. Some GCs are characterised
by high-level microsatellite instability (MSI-H) and
therefore are potentially sensitive to anti-PD1 (the
programmed death 1) therapy. Neoadjuvant immune
checkpoint blockade demonstrated promising results

in a number of trials involving various categories of
patients with cancer; therefore, we considered feasible to
offer preoperative nivolumab to a patient with T3N1TMO0
MSI-H GC. The patient experienced a reduction of the
tumour size and the analysis of surgical material revealed
complete elimination of tumour cells. MSI-H status
deserves to be considered in future trials on patients
with GC.

BACKGROUND

Systemic chemotherapy is a standard treatment
option for locally advanced gastric cancer (GC)
in many countries across the world. Neoadjuvant
drug administration increases the probability of
complete surgical removal of the tumour, prevents
early cancer spread and helps to rapidly evaluate
whether the GC disease is sensitive to therapeutic
intervention. Several cytotoxic combinations have
been approved for GC management, including
FLOT (docetaxel 60 mg/m?, oxaliplatin 85 mg/m?,
leucovorin 200mg/m* and S5-fluorouracil (5-FU)
2600mg/m* as a 24-hour infusion), ECF (epiru-
bicin 50mg/m”> and cisplatin 60mg/m* every 3
weeks, with continuous infusion of 5-FU 200 mg/
m? per day), FOLFOX (oxaliplatin 85 mg/m? and
leucovorin 400 mg/m? (or I-leucovorin 200 mg/m?)
as a 2-hour infusion, followed by 5-FU 400 mg/m*
as a bolus and 2400 mg/m* as a 46-hour infusion)
and DCF (intravenous docetaxel 60-70 mg/m* and
cisplatin 60-70 mg/m* on day 1, and a continuous
infusion of 5-FU 750-800mg/m* per day for §
days). There are evidences suggesting that neoad-
juvant therapy may improve the overall survival
of patients with GC, although the available studies
have been criticised for deficiencies in their design
and data interpretation. While the clinical utility of
preoperative therapy for GC remains the subject
of debate, it is beyond a doubt that pathological
complete response (pCR) is a reliable predictor of

,' Gamzat Inusilaev,” Evgeny Imyanitov,®

very good prognosis. Unfortunately, complete elim-
ination of cancer cells rarely occurs after neoadju-
vant therapy, and there are no predictive tools to
evaluate the feasibility of the upfront drug treat-
ment in any given patient with GC.'™

Inhibitors of immune checkpoints have been
recently incorporated in the treatment schemes for
many tumour varieties, including GC. These drugs
are particularly effective in tumours with high
mutation burden, as the latter have a high antigen
load. Consequently, anti-PD1 drugs demonstrated
remarkable efficacy in microsatellite-unstable carci-
nomas of various categories, including GC.™* The
frequency of microsatellite instability (MSI) in GC
varies within 5.6%-33%, depending on the mode of
patient recruitment and the method of MSI deter-
mination.” 7 There are recent reports describing
a pCR in patients with high-level MSI (MSI-H)
colorectal cancer, which were subjected to neoadju-
vant therapy by nivolumab or pembrolizumab.!® !
Here, we describe patient with MSI-H GC, who
also experienced pCR in response to neoadjuvant
nivolumab

CASE PRESENTATION

The patient, a woman of 64 years, requested medical
examination in March 2019 due to severe fatigue,
dyspnoea and chest pain starting from November
2018. Blood test revealed a pronounced anaemia
(haemoglobin 54 g/L). Oesophagogastroduodenos-
copy detected an exophytic pyloric tumour with
an ulcerated surface. Histological examination
classified this neoplasm as a poorly differentiated
adenocarcinoma. MSI analysis was performed using
a standard panel of mononucleotide markers and
revealed an MSI-H status.'? PD-L1 immunohisto-
chemical staining was detected in more than 1%
of tumour cells, while the test for HER2 overex-
pression was negative. CT scan estimated the size
of the lump to be 60x54x44 mm, with no inva-
sion to serosa. There were metastases in infrapy-
loric lymph nodes (up to 5 mm), while no distant
tumour spread was detected. Diagnostic laparos-
copy revealed no tumour cells in the peritoneal
lavage. 18F-fluorodeoxyglucose positron emission
tomography-CT was performed at the beginning of
June 2019. It revealed primary tumour lump with
the size 41xX36mm and standardised uptake value
(SUV) 16.3. Thus, this disease was considered to be
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Table 1

Neoadjuvant nivolumab treatment of high-level microsatellite instability gastric cancer

Baseline

After 4 cycles

After 6 cycles

Oesophagogastroduodenoscopy  Exophytic tumour 3.5cm long with an

ulcerated surface

Tumour shrinkage up to 3cm

Peptic ulcer up to 10 mm with mucosa infiltration

Thickening of the wall in the distal portion -
of the large curvature, with the spread to

pylorus; up to 14mm in height, about 3cm

CT scan The primary tumour with the size
60x54x44 mm, no invasion to serosa
long
FDG-PET-CT The primary tumour with the size -
41x36mm and SUV 16.3
Histology Poorly differentiated adenocarcinoma -

Thickening of the wall in the distal part of the gastric,
SUV 1,4
No residual tumour cells. Fragments of erosion,

hyperplastic gastric mucosa with fibrosis and focal
inflammation.

FDG-PET-CT, 18F-fluorodeoxyglucose positron emission tomography-CT; SUV, standardised uptake value.

a locally advanced MSI-H GC, cT3N1MO (stage III, TNM 8th
ed.

TREATMENT

The staging of the tumour disease in this patient called for the
use of neoadjuvant therapy. We considered that the commonly
accepted cytotoxic regimens rarely result in a complete elimina-
tion of tumour cells.'™ At the same time, there is a number of
published neoadjuvant anti-PD1 trials, which involved distinct
categories of patients with cancer; although these trials often
did not use rigorous selection of the study participants, they
produced generally encouraging results.”* '* MSI-H is a strong
predictor of tumour sensitivity to the immune checkpoint
blockade, and neoadjuvant immune therapy produced spectac-
ular tumour responses in some patients with MSI-H colorectal
cancer.” '° Therefore, we considered ethical to offer to the
patient neoadjuvant nivolumab as an experimental preoperative
treatment. Personal preferences of the patient played a role in
this decision, as she was reluctant to canonical cytotoxic therapy
and strongly desired to receive novel cancer drugs. She signed
the informed consent and started the therapy on 14 June 2019
(nivolumab 3 mg/kg intravenous, every 14 days). Six cycles were
performed without any clinically significant adverse effects.
CT scan was performed on 7 August 2019, after 4 cycles of
nivolumab therapy (table 1). There was a significant reduction of
the primary tumour size classified as partial response (figure 1).

Before the treatment After 4 cycles of nivolumab

CT scan

FDG-PET-CT

Figure 1

Radiological response to neoadjuvant treatment with
nivolumab. Abdominal CT and 18F-fluorodeoxyglucose positron
emission tomography-CT (FDG-PET-CT) scans of the patient receiving
neoadjuvant therapy for high-level microsatellite instability gastric
cancer. Significant tumour shrinkage is observed after 4 cycles of
nivolumab treatment.

The patient was examined by diagnostic laparoscopy on 6
November 2019 and then underwent distal subtotal resection of
the stomach (figure 2).

The postoperative histological examination revealed no
residual tumour cells in the excised tissues. The microscopic
analysis of the tumour bed detected fibrosis and infiltration by
lymphocytes, plasmocytes and foamy macrophages. The exam-
ination also included 10 lymph nodes from the lesser curvature
and 2 lymph nodes from the large curvature. None of them
contained metastatic cells, while two lymph nodes had focal
fibrosis (figure 3).

OUTCOME AND FOLLOW-UP

The patient received 2 cycles of the adjuvant immunotherapy
with nivolumab. Currently, she is under observation (ECOG 0)
with no signs of the disease relapse.

DISCUSSIONS

Several clinical trials involving neoadjuvant use of immune
checkpoint inhibitors have been published recently.'”*! They
demonstrate remarkable efficacy in various types of cancer,
which are characterised by a high mutation burden. Although
the direct comparison is complicated, there is an impression
that immune therapy produced somewhat better response and
cure rates in neoadjuvant than in metastatic cancer setting.
Furthermore, neoadjuvant immune therapy may outperform
conventional cytotoxic drug combinations when considering the
available options for preoperative treatment.'” !

Figure 2 Surgical resection specimen: macroscopic response of the
primary tumour to the neoadjuvant nivolumab treatment. The lesion
observed at surgery resembles cancer lump. However, morphological
examination revealed only fibrosis and inflammation, with no evidence
for the presence of cancer cells.
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A Pretreatment tumour biopsy

Figure 3 Complete pathological response to neoadjuvant
treatment with nivolumab. (A) Representative section of the poorly
differentiated adenocarcinoma obtained before the administration of
neoadjuvant therapy. (B) No viable cancer cells are detected after 6
cycles of nivolumab. There are fibrosis and infiltration by lymphocytes,
plasmocytes and foamy macrophages.

Microsatellite unstable cancers and some other cancers char-
acterised by deficient DNA repair are outliers with regard to
the antigen burden, as the number of mutations in these cancers
may exceed the average by two orders of magnitude. As a
consequence, these tumours are characterised by particularly
pronounced response to immune checkpoint inhibitors.”™ 2!
MSI-H tumours are relatively infrequent and are characterised
by a more favourable disease course as compared with unselected
cancers.”> Therefore, it is complicated to perform head-to-head
comparison of chemosensitivity of MSI-H versus microsatellite-
stable cancers in metastatic or neoadjuvant setting. Nevertheless,
the already available evidences indicate that immune therapy is
at least non-inferior and probably superior to cytotoxic therapy
when MSI-H cancers are considered as a separate tumour entity.
Present report provides additional support to this statement.

Patient’s perspective

My illness started with severe weakness and pain, which did
not allow me to serve myself. After diagnostic measures, |

was diagnosed with gastric cancer and | was very afraid of

the planned operation. In this regard, | was happy to start
immunotherapy treatment. | felt myself well during infusions of
immunotherapy, and the CT results and absence of complaints
made me very happy. The operation showed that the entire
tumour had disappeared. Today, nothing bothers me, | can carry
out my normal activities.

Learning points

» This clinical case demonstrates complete pathological
response of high-level microsatellite instability gastric cancer
to neoadjuvant nivolumab.

» Complete pathological response is highly predictive for long-
term survival or even cure.

» Microsatellite instability status needs to be considered in
future neoadjuvant trials on patients with gastric cancer.

Contributors Due to the rapid progression of locally advanced gastric cancer
after perioperative chemotherapy in routine clinical practice, our Center attempts to
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the Head of the CT Department VC, which included achieving an extremely high
objective response of the MSI-H disseminated tumours of the various locations.
Medical oncologist Gl carried out the immunotherapy for the patient in the CT
Department under the guidance of VC. Consultations in the scientific group,
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