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Sintilimab is a fully human IgG4 monoclonal antibody against programmed death-
1 (PD-1) used to treat classical Hodgkin's lymphoma and various solid tumors. With
increasing use of sintilimab, some rare adverse reactions have been reported. Here,
we report a case of a 50-year-old woman with squamous non-small cell lung
cancer (NSCLC) (metastasis to pericardium and pleura) who received two cycles of
200 mg sintilimab immunotherapy combined with albumin-bound paclitaxel and
carboplatin chemotherapy and one cycle of sintilimab monotherapy. She was
diagnosed with Sjogren’s syndrome (with symptoms of fever, dry mouth,
dysphagia, and eating difficulty) after three cycles’ treatment and received
standard steroidal therapy. Prior to admission, the patient experienced severe
stomach discomfort with vomiting and was hospitalized. Upper gastrointestinal
iodine angiography showed significant gastric stenosis as well as lower esophageal
stenosis. Subsequent ultrafine gastroscopy revealed ulceration at the stenotic site
and an absence of normal peristalsis of the gastric wall. Pathological examination
of the lesions showed reactive changes, including ulceration, fibrosis, and
inflammatory cell infiltration. After multidisciplinary consultation, it was
considered that the patient’s gastric stenosis with inflammatory fibrosis changes
was due to a sintilimab-induced immune hyperinflammatory reaction. The patient
had been treated with standard steroidal therapy since suffering from Sjogren’s
syndrome, but the gastric stenotic changes were not relieved. The patient then
received regular bouginage of esophago-cardiac stenosis under gastroscopy to
physically reexpand the fibrous hyperplasia and stenotic site, enabling normal
eating function. To our knowledge, this is the first case of gastric stenosis in a
patient with squamous NSCLC after using sintilimab and may help clinicians better
understand potential immune-related adverse events due to sintilimab and
improve assessment and management.
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1 Introduction

Over the last decade, significant progress has been made in the use
of anti-programmed death-1 (PD-1)/programmed death-ligand 1
(PD-L1) immunotherapy for treating cancer. Cancer cells can take
advantage of PD-1 signaling to escape immune surveillance (1). By
specifically blocking PD-1 on the surface of T cells, anti PD-1/PD-L1
immunotherapy can eliminate tumor-mediated immune suppression,
thereby restoring the ability of T cells to recognize and destroy tumor
cells. Anti PD-1 monotherapy, or its combination with other
chemotherapy, has shown promising anti-tumor efficacy in clinical
applications with an increased survival rate and, overall, manageable
and acceptable adverse side effects. As anti PD-1/PD-L1
immunotherapy shows good tolerability and patient compliance, its
clinical use is increasing. Sintilimab is a fully human IgG4 monoclonal
antibody against PD-1 that is approved for treating classical
Hodgkin’s lymphoma and various solid tumors, including
hepatocellular carcinoma, non-small cell lung cancer (NSCLC),
esophageal squamous carcinoma, and gastric adenocarcinoma (2).
Clinical trials for other malignancies are on-going. With increasing
use, some rare adverse reactions have emerged. Thus, it is necessary
that clinicians are aware of all possible side effects for early
identification and successful treatment. Similar to other anti PD-1
therapies, the main side effects of sintilimab are immune-related
adverse events (irAEs), which occur because blocking PD-1 on T cells
can decrease the body’s immune tolerance and cause autoimmune
activation in some people. Reported irAEs of sintilimab include
immune associated pneumonia, colonitis, hepatitis, nephritis, and
myocarditis; however, sintilimab-induced gastric lesions are
uncommon. Here, we describe a rare case of gastric stenosis in a
patient with squamous NSCLC after using sintilimab.

2 Case presentation

A 50-year-old woman with a history of squamous NSCLC and
metastasis to pericardium and pleura, who had pathological tissue
samples that were ALK negative and PD-L1 positive with Tumor cell
Proportion Score (TPS) of 80%, received two cycles of 200 mg
sintilimab immunotherapy combined with chemotherapy of
albumin-bound paclitaxel and carboplatin (from July to August
2020) and one cycle of sintilimab monotherapy (September 2020).
The patient developed symptoms of fever, thirst, dysphagia, and
difficulty eating, as well as severely damaged submandibular gland
(no response to acid stimulation) and lacrimal gland (a tear flow rate
of zero in both eyes) function after three cycles’ treatment. She was
diagnosed with Sjogren’s syndrome through consultation with an
immunologist in September 2020 and discontinued sintilimab
immunotherapy. The patient was then treated with steroidal
therapy (80 mg methylprednisolone). The symptoms of fever and
thirst were relieved and food intake started to increase one week later.
The steroid dose was gradually reduced (60 mg methylprednisolone
for 10 days, 40 mg for 14 days, 20 mg for 11 weeks, and 16 mg for 2
weeks prior to admission). While treating Sjogren’s syndrome, four
cycles of albumin-bound paclitaxel mono-chemotherapy were
administered (from October 2020 to January 2021).
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For approximately 10 days prior to admission in February 2021,
the patient experienced heavy stomach discomfort and irregularly
vomited her stomach contents, although there was no significant
abdominal pain, with regular intestinal exhaust and defecation,
without symptoms of fever, diarrhea, dizziness, headache, or
backache. On physical examination, there was no obvious
abdominal tenderness or rebound pain. Additional relevant
examinations were performed after admission. Blood tests showed
red blood cells of 3.57x10'%/L, hemoglobin of 10° g/L, D-D dimer of
1.1 ug/mL FEU, creatinine of 35 umol/L (white blood cells count,
platelet count, glutamic pyruvic transaminase, glutamic oxalacetic
transaminase and urea nitrogen were normal). Fecal occult blood was
weakly positive. Gastroscopy was performed under anesthesia by a
gastroenterologist. Circumferential stenosis of the lower esophagus
was observed approximately 34-37 cm from the esophageal incisors
(Figures 1A-C), with a brittle mucous membrane and tendency to
bleed while touching; the remaining esophageal mucosa was smooth
with a clear vascular texture. As the endoscope could not pass through
the stricture at that time, the gastric lesion was not clear. Upper
gastrointestinal iodine angiography was recommended by the
gastroenterologist, which showed an irregular shape of the stomach
and obvious gastric stricture (Figure 2) with gastroesophageal reflux.
To observe the gastric lesion, ultrafine gastroscopy was performed.
The gastric cavity was obviously constricted with a peripheral ulcer
and normal peristalsis was absent. The surface of the gastric wall was
covered with white moss and bled easily while touching, with ulcers
visible in the gastric body (Figures 1D, E). To further identify the
etiology and nature of gastric and esophageal stenosis, ulcer tissue
samples were taken for pathological examination. The results showed
a patch of smooth muscle tissue with small foci of calcifications, and a
patch of small blood vessels, nerve, and hyperplasia of fibrous tissue
with inflammatory cell infiltration, which were considered to be
reactive changes (Figure 3); no carcinoma was found. Positron
emission tomography-computed tomography (PET/CT)
examination was also performed and showed that the gastric wall
the of corpus gastricum was thickened at the site of stenosis, but
without obvious metabolism. Thus, cancer was not considered.

Considering the patient’s history of Sjogren’s syndrome after
using sintilimab along with the gastroscopy and gastrointestinal
iodine angiography results (obvious constriction and stiffness of the
gastric cavity, absence of normal peristalsis) and pathological
manifestation of inflammatory hyperplasia with fibrosis, after
multidisciplinary consultation, the patient’s gastric stenosis with
inflammatory fibrosis changes was determined to be caused by a
sintilimab-induced immune hyperinflammatory reaction.

The patient had been treated with steroidal therapy since suffering
from Sjogren’s syndrome. As the gastric stenotic changes were not
relieved, this complication was not sensitive to steroidal therapy. To
relieve vomiting and increase the patient’s energy level, gastroscopic
nasointestinal tube placement was performed. Five months later (July
2021), when the patient’s nutritional status improved, laser incision of
the stenosis site under gastroscopy was performed (Figures 4A-C).
Seven days later, a metal rack was placed to expand the stenosis site.
The patient could eat normally after these procedures. In February
2022, the metal rack fell off in the stomach and was removed under
gastroscopy. Bouginage of the esophago-cardiac stenosis was
performed (Figures 4D-F); 5 mm, 7 mm, 9 mm, and 11 mm zebra
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FIGURE 1

(A-C) Morphology of esophagus under gastroscopy. (A) The upper esophagus was morphologically normal. (B) Circumferential stenosis was observed
34cm from the esophageal incisor (black arrow indicates lower esophageal ulcers). (C) Extreme stenosis was observed 37cm from the esophageal incisor
so that the endoscope could not pass through. (D, E) Gastric morphology under ultrafine endoscopy. (D) The gastric body was covered with white moss,
and easy to bleed while touching. (E) Normal peristalsis was absent and ulcers were seen in the gastric body (yellow arrow indicates gastric body ulcers).

guidewires were used for continuous expansion for 1 min each, with  able to eat normally after bouginage. Subsequently, the patient
an interval of 1 min. After the operation, the mucosa was obviously ~ underwent regular bouginage of esophago-cardiac stenosis
torn without active bleeding. An attempt to insert another metal rack  approximately every 2-3 months (second time in May 2022, third
failed because the front end of the rack could not pass through the  time in July 2022, and fourth time in October 2022). The patient was
stenosis. Although the metal rack was not implanted, the patient was  able to eat normally during this period.

FIGURE 2
Upper gastrointestinal iodine angiography showed significant stenosis of the gastric cavity. (A, B) Anteroposterior views of the upper gastrointestinal
iodine angiography. (C) Lateral views of the upper gastrointestinal iodine angiography.
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FIGURE 3
Pathological manifestation at the site of stenosis. (A) A patch of smooth muscle tissue with small foci of calcifications (arrows indicate the calcifications).

(B) A patch of small blood vessels, nerve and hyperplasia of fibrous tissue with inflammatory cell infiltration (inflammatory and fibrous cells were
scattered, black andred rectangles indicate relatively obvious inflammatory and fibrous cell aggregates, respectively).

More than 85% of lung cancers are the NSCLC type, of which
approximately 33% are the squamous subtype (4). For patients with

At present, lung cancer accounts for 11.4% of new cancers, second ~ unresectable NSCLC who do not have targeted gene mutations,
only to breast cancer (11.7%), and results in 18% of cancer-associated ~ platinum-based doublet chemotherapy was once the first-line
fatalities globally, making it the leading cause among all cancer types (3).  treatment option. However, in the last decade, the development of

3 Discussion

FIGURE 4
(A—C) Cardiac morphology before (A), during (B) and after (C) laser incision. (D—F) Cardiac morphology before (D), during (E) and after (F) bouginage.

Frontiers in Oncology 04 frontiersin.org


https://doi.org/10.3389/fonc.2023.1091459
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Song et al.

immune checkpoint inhibitors (ICIs) has greatly changed this situation.
Among all ICIs, anti PD-1/PD-L1 immunotherapy is the most mature
method. Sintilimab is a Chinese domestic monoclonal antibody against
PD-1 that was initially approved by the National Medical Products
Administration (NMPA) to treat patients with classical Hodgkin’s
lymphoma who had already received more than two lines of
systematic chemotherapies but the disease was still progressive (5, 6).
With ongoing clinical trials, the use of sintilimab has gradually expanded
to other solid tumors. For NSCLC, sintilimab immunotherapy combined
with chemotherapy has been approved by NMPA as the first-line
treatment (7). Specifically, sintilimab combined with gemcitabine and
platinum is approved for squamous NSCLC, while sintilimab combined
with pemetrexed and platinum is approved for EGFR-negative and ALK-
negative non-squamous NSCLC.

Although immunotherapy has achieved great success, there are
increasing reports of treatment-related adverse events (TRAE) induced
by ICIs. Thus, this issue cannot be ignored (8). A meta-analysis of 36
phase II/III trials showed a pooled incidence of TRAEs of 54%-76% (9).
Another study assessed the lethal toxicity spectrum associated with ICIs,
finding that the incidence of lethal TRAEs was 0.361% for PD-1 inhibitors
and 0.63% for PD-L1 inhibitors (10). For sintilimab, the pooled incidences
of TRAESs and lethal TRAEs are 16.7%-100% and 1%-6.25%, respectively
(2). TRAE: caused by ICIs are mainly irAEs. By enhancing the ability of T
cells to destroy tumors cells, ICIs can promote cancer patients’ immune
function; however, if activation of the immune system is aggressive, irAEs
may occur (11). Common sintilimab-induced irAEs include debilitation,
fever, pneumonia, hypothyroidism, skin eruptions, and
thrombocytopenia. Less common sintilimab-induced irAEs include
hypoadrenocorticism, cardiotoxicity and myocarditis, paraneoplastic
syndrome, and rhabdomyolysis (2). However, immune-induced gastric
lesions are uncommon. Thus, this case of sintilimab-induced irAFEs of
gastric stenosis with inflammatory fibrosis changes is rare.

Follow-up of PD-1 monotherapy in patients with neoadjuvant
resectable NSCLC showed that patients with high PD-L1 expression
(TPS = 50%) tended to have a higher two-year disease-free survival rate
(12). PD-L1 immunochemical staining and targeted DNA sequencing
of tumor samples from 29 NSCLC patients before immunotherapy
revealed a positive correlation between TPS and the degree of
pathological regression. In addition, a higher TPS (> 50%) was
significantly associated with major pathological response (13). The
patient in the present case had high PD-L1 expression (TPS = 80%),
suggesting that anti PD-1 immunotherapy has a high response rate and
sintilimab is in accordance with the indications for its application.

The patient developed Sjogren’s syndrome after three cycles of
sintilimab treatment, and obvious gastric stenosis was found five months
later. Due to the long time since sintilimab was discontinued, gastroscope
pathological examination and PET/CT examination was performed;
tumor-associated lesions of the stenosis area were not considered.

In addition to sintilimab, the patient had also received
chemotherapy of albumin-bound paclitaxel and carboplatin.
However, the main adverse reactions of albumin-bound paclitaxel are
leukopenia, neutropenia, neuropathy, fatigue, and infection (14), and
that of carboplatin are myelosuppression, anaphylaxis, hepatotoxicity,
ototoxicity, and cardiotoxicity (15). The pathological manifestation of
inflammatory hyperplasia with fibrosis of this patient were more
consistent with the characteristic of hyperimmunity, which was the
main side effect of ICIs. Considering the fact that the patient had a
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history of irAEs (Sjogren’s syndrome), it was thought that the patient’s
gastric stenosis with inflammatory fibrosis changes was caused by a
sintilimab-induced immune hyperinflammatory reaction.

This patient had suffered from dry mouth and swallowing and
eating discomfort since Sjogren’s syndrome was diagnosed and these
symptoms were relieved by steroidal therapy. Thus, the symptom of
eating discomfort was always considered to be related to Sjogren’s
syndrome. Gastroscope examination was not performed until 5 months
later because of increasingly discomfort after eating accompanied by
vomiting, which finally revealed obvious gastric stenosis with ulcer and
fibrosis. Our experience suggests that if patients experience stomach
discomfort or difficulty eating after using sintilimab, gastroscopy should
be performed as soon as possible to detect any gastric lesions and allow
adjustment of the dose or discontinuation.

Glucocorticoids remain the first-line treatment for irAEs. Patients
with severe reactions or reactions involving important organs might
also require biological immunomodulators. Individualized treatment
is recommended for irAEs of different organs caused by ICIs (16).
Although our patient was treated with standardized steroidal therapy
due to Sjogren’s syndrome for 5 months (80 mg methylprednisolone
for 7 days, 60 mg for 10 days, 40 mg for 14 days, 20 mg for 11 weeks,
and 16 mg for 2 weeks prior to admission), the lesion of gastric
stenosis was not reversed. This result suggests that immune-related
gastric stenosis might not respond well to steroidal therapy, or that
the dose of glucocorticoid used in this case was insufficient or not
applied early enough. Regular bouginage of esophago-cardiac stenosis
was performed under gastroscopy to physically reexpand the fibrous
hyperplasia and stenotic site, which enabled normal eating function
for the patient. This case suggests one approach for the treatment of
gastric stenosis secondary to immunotherapy, although more
research is still needed.

4 Conclusion

This is the first reported case of gastric stenosis caused by
sintilimab. Since sintilimab monotherapy or combination therapy is
widely used for various malignant tumors, it is essential to
understand the potential irAEs and conduct adequate evaluation
and management.
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