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Abstract
Introduction: Patients with advanced primary liver cancer often lose the opportunity for
surgery when they are found, and the treatment options are limited. Lenvatinib, as a multi-
target tyrosine kinase inhibitor, has been used as the first-line treatment for advanced liver
cancer. Immune checkpoint inhibitors, such as programmed cell death protein 1 inhibitors,
have been successfully used in advanced or metastatic liver cancer. Case Presentation:We
report a case of combined lenvatinib and the programmed cell death protein 1 inhibitor
camrelizumab in the treatment of primary liver cancer, in which the rare complication of
full-thickness gastric mucosa exfoliation occurred. To the best of our knowledge, this is the
first report of the side effect of hemorrhagic exfoliative gastritis with the combination of
lenvatinib and camrelizumab. Conclusion: Hemorrhagic exfoliative gastritis is an ex-
tremely rare clinical complication. Lenvatinib inhibits vascular proliferation and could
cause gastrointestinal perforation, which is considered to be the main factor, but whether
camrelizumab plays a role in it or only causes gastrointestinal reactions leading to nausea
and vomiting, resulting in gastric mucosal exfoliation bleeding, remains to be further
explored.
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Introduction

Primary liver cancer is a commonmalignant tumor of the digestive tract. According to the
data of the American Cancer Society, liver cancer is the sixth most common tumor in the
world, and its mortality rate accounts for the fourth of all malignant tumors in the world,
accounting for 780,000 deaths and 840,000 new cases each year [1]. The malignant degree of
the disease is very high, and many patients have no indication for surgery when they go to the
hospital.

In recent years, breakthroughs in targeted therapy and immunotherapy have brought
more survival options to patients [2, 3]. Lenvatinib, a tyrosine kinase inhibitor (TKI), is the
second targeted agent, after sorafenib, approved for first-line treatment of liver cancer [4].
Blocking the interaction between programmed cell death protein 1 (PD-1) and its ligands (PD-
L1) is a potential and effective treatment strategy for advanced hepatocellular carcinoma; PD-
1 inhibitors such as camrelizumab have emerged. Since antiangiogenesis can improve the
tumor microenvironment, it has a significant role in tumor immunotherapy, which can
transition from immunosuppression to immune support. Therefore, immunotherapy com-
bined with targeted therapy is becoming a new research trend. The use of these new drugs
also brings some rare side effects, which are gradually recognized [5]. Here, we present a rare
case of gastric mucosal exfoliation bleeding caused by lenvatinib combinedwith the PD-1/PD-
L1 inhibitor camrelizumab.

Case Report

A 54-year-old man was admitted to our hospital with nausea, vomiting, and upper
abdominal pain of a 10-day duration. Hewas diagnosedwith chronic viral hepatitis B formore
than 20 years and was treated with oral entecavir and diagnosed with primary liver cancer
2 years ago. After transcatheter arterial chemoembolization, he received lenvatinib for
20 months (8 mg/d) since April 7, 2020, and immunotherapy with a 3-week cycle of
camrelizumab (200mg/d) for 10 cycles sinceMarch 7, 2021, until admission. Before the onset
of nausea and vomiting, analgesics, aspirin, alcohol, and other drugs and food that can damage
gastric mucosa were not used. Abdominal CT scan 10 days before admission indicated gastric
mucosa thickening (Fig. 1a, the blue arrow indicates a liver cancer lesion with iodide deposits,
and the white arrow indicates a thickened gastric mucosa). Before the patient stopped
lenvatinib and camrelizumab treatment, repeated CT scans showed no expansion of the liver
lesion and found metastasis. His vital signs were stable when he was admitted; liver and
kidney function, blood routine, coagulation and blood gas analysis showed no obvious ab-
normalities. Gastroscopy on December 22, 2021, showed that the gastric mucosa from the
cardia to the pylorus was exfoliated (Fig. 1b, c). The exfoliated mucosa prolapsed into the
duodenum (Fig. 1d). During the gastroscopy, a biopsy was not performed due to the patient’s
severe reaction and intolerance (timeline of patient treatment and examination showed in
Fig. 2). After excluding infectious diseases such as cytomegalovirus infection and autoimmune
diseases, hemorrhagic exudative gastritis caused by targeted drugs for primary liver cancer
was considered. Then given the fasting and water prohibition, anti-vomiting, inhibition of
gastric acid, hemostasis, maintain water and electrolyte balance, and other treatments, the
symptoms of abdominal pain, nausea, and vomiting were gradually relieved after discon-
tinuation of lenvatinib and camrelizumab. After 6 months of follow-up, the patient did not
have gastrointestinal bleeding and mucosal exfoliation. The patient was not subsequently
treated with lenvatinib or camrelizumab but underwent multiple hepatic arterial perfusion
embolizations.
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Discussion

Lenvatinib is an oral, multi-targeted TKI and inhibits the production of kinases. It can act
on vascular endothelial growth factor receptor 1–3, fibroblast growth factor receptor 1–4, and
platelet-derived growth factor receptor at the same time. It can effectively control the
proliferation of tumor cells and inhibit the tumor angiogenesis [6], added transcatheter
arterial chemoembolization could be more effective [7]. Adverse reactions of lenvatinib
include hypertension, hand-foot syndrome, bleeding, gastrointestinal perforation, arterial
thromboembolism, and hematologic reactions [8].

Camrelizumab is a humanized monoclonal antibody against PD-1, which can specifically
bind PD-1 expressed on the surface of CD4+ and CD8+ T cells and B lymphocytes, block the
combination of PD-1 and PD-LI, relieve the PD-1 pathway-mediated T-cell immunosup-
pression, and thus inhibit the immune escape of tumor cells, reestablishing the immune
system’s ability tomonitor and kill tumor cells; this results in a sustained anti-tumor effect [9].
PD-1/PD-L1 inhibitors not only enhance the anti-tumor effect of cellular immunity but also
cause immune tolerance imbalance by enhancing the body’s normal immune response, which
causes immune-related adverse events [10]. The most common adverse reactions were
reactive capillary hyperplasia, bilirubin and liver enzymes abnormality, hypothyroidism,
proteinuria, etc. [11, 12].

Some studies have found that lenvatinib combined with PD-1/PD-L1 inhibitors may
improve the efficacy of PD-1 [13]. Lenvatinib reduces the number of tumor-associated
macrophages, which are known as an immunomodulator in the tumor microenvironment.

Fig. 1. a Abdominal CT scan 10 days before admission indicated gastric mucosa thickening. b, c Gastroscopy
showed that the gastricmucosa from the cardia to the pyloruswas exfoliated.dExfoliatedmucosa prolapsed
into the duodenum.
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By reducing tumor-associated macrophages, the expression levels of cytokines and immu-
nomodulatory receptors change, thereby promoting immune activation [14]. Studies have
found that compared with sorafenib, lenvatinib combined with camrelizumab not only has a
significant effect but also improves the quality of life [6].

In this case, gastroscopy found that the gastric mucosa was removed, but the
esophageal mucosa was normal. Combined with abdominal enhanced CT more than
10 days before the gastroscopy, the gastric wall was thickened, while the esophageal wall
and intestinal wall were normal, which ruled out the possible thickening of the whole
digestive wall caused by gastrointestinal congestion caused by portal hypertension.
Severe nausea and vomiting can lead to gastric mucosa exfoliation, but it is difficult to
explain why the esophageal mucosa was not involved. After excluding infectious diseases
such as cytomegalovirus infection and autoimmune diseases, we hypothesized that
mucosal exfoliation was due to abnormal thickening of the stomach wall and nausea.
According to the manual of lenvatinib mesylate, the time of gastric perforation and
fistulas in various parts of the body ranged from 2 weeks to more than 1 year after the
start of treatment, with a median delay of about 3 months [15]. The reason of gastric
mucosal exfoliation and oozing blood cannot be excluded to be related to the effect of TKI
drugs on inducing microvascular ischemia. The occurrence of gastric mucosal exfoliation
and bleeding in this patient has a reasonable time relationship with the use of lenvatinib,
and its correlation is considered to be “very possible.” There have been reports of fistula
and visceral perforation caused by TKI [16, 17]. However, there is no related report of
gastric mucosal injury caused by camrelizumab in the manual and relevant literature,
but in this case, the patient received camrelizumab after 1 year of lenvatinib, and the
gastric mucosal bleeding exfoliation occurred after 6 months of combined application. It
has been found that 67% of patients treated with camrelizumab develop reactive cu-
taneous capillary endothelial proliferation [9]. We wondered whether splanchnic
capillary proliferation might also occur, inducing mucosal exfoliation and bleeding after
nausea and vomiting. The rare complications of camrelizumab should also be considered.
We have no evidence of which drug, or the combination of the two, causes bleeding and
exfoliation of the gastric mucosa. Unfortunately, a biopsy was not performed during
gastroscopy in this patient. Although inflammation was likely to be observed under the
microscope, it was not possible to identify and understand the possible immune cell
infiltration. During the treatment, thyroid hormone and adrenal gland tests were not
completed. It was not knownwhether the patient had abnormal hormone levels resulting
in damage to the gastrointestinal mucosa caused by the combination of lenvatinib and

Fig. 2. Timeline of patient treatment and examination.
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camrelizumab. However, this case is reported in order to let more clinicians know the
rare complications of the combination of these two drugs, so as to be alert to similar
situations during treatment.

Conclusion

In conclusion, we found hemorrhagic exfoliative gastritis in a patient with primary liver
cancer while being treated with lenvatinib and camrelizumab. Hemorrhagic exfoliative
gastritis is an extremely rare clinical complication. Lenvatinib inhibits vascular proliferation
and could cause gastrointestinal perforation, which is considered to be the main factor, but
whether camrelizumab plays a role in it or only causes gastrointestinal reactions leading to
nausea and vomiting resulting in gastric mucosal exfoliation bleeding remains to be further
explored. The CARE Checklist has been completed by the authors for this case report, attached
as online supplementarymaterial (for all online suppl. material, see https://doi.org/10.1159/
000538006).
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