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Abstract: Hepatocellular carcinoma (HCC) is the fourth most prevalent and the second most lethal cancer in China. Immune
checkpoint inhibitors (ICIs) have dramatically improved treatment outcomes for advanced HCC. However, ICIs can also cause
immune-related adverse events (irAEs), including the rare occurrence of ICI-related pancreatitis (ICIPI). After successful treatment of
IClI-related pancreatitis, further research is needed to determine whether continuation of ICI therapy is appropriate for the patient.
Currently, the clinical feasibility of resuming ICI therapy following complete resolution of ICIPI has not been definitively established.
We report A 28-year-old patient diagnosed as unresectable HCC was treated with sintinilab, a programmed cell death-1 (PD-1)
inhibitor, but he started appearing abdominal pain and was diagnosed with ICIPI. Following complete resolution of pancreatitis,
immunotherapy was resumed with an alternative PD-1 inhibitor, tislelizumab. Ultimately achieving tumor partial response. ICIPI is
a rare clinical event, and there is no unified management approach. In this case, after immune re-challenge, it not only prevented
recurrence of immune ICIPI but also sustained a durable tumor partial response throughout the longitudinal follow-up period. This
provides a practical treatment strategy for managing ICI-related adverse events in clinical practice.
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Introduction

Hepatocellular carcinoma (HCC) is the fourth most prevalent and the second most lethal cancer in China.' Due to the
high incidence of HBV in China, the number of HCC patients in China is significantly higher than in other nations.”
Moreover, the lack of clinical symptoms in the early stages of HCC often leads to a diagnosis at an advanced stage.
Approximately 60—70% of patients present with locally advanced or metastatic disease at diagnosis,” meaning that over
half of the patients lose the opportunity for surgical intervention and must choose appropriate treatment options from
interventional therapy, targeted therapy, immunotherapy, and radiation therapy.® Recently years, the emergence of
combination therapies involving interventional treatment, immune checkpoint inhibitors (ICIs), and targeted therapies
has greatly improved the prognosis and treatment outcomes for HCC.”*

Transarterial chemoembolization (TACE) is a minimally invasive locoregional therapy widely used for treating
intermediate-stage HCC. It involves the intra-arterial delivery of chemotherapeutic agents followed by embolization to
induce tumor ischemia and necrosis. TACE is considered the standard treatment for unresectable HCC when surgical
options are not feasible. However, its efficacy remains limited in advanced HCC, necessitating combination strategies
with systemic therapies.

Immune checkpoint inhibitors, such as programmed cell death 1 (PD-1) inhibitors, programmed cell death 1 ligand 1
(PD-L1) inhibitors, and cytotoxic T-lymphocyte-associated antigen 4 inhibitors, have revolutionized cancer therapy and
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have become the standard treatment for advanced HCC in recent years.”'® Sintilimab and tislelizumab are both PD-1
inhibitors that have demonstrated efficacy in HCC treatment in clinical trials. While ICIs activate the immune system to
target tumor cells, they can also disrupt the body’s normal immune response, leading to immune-related adverse events
(irAEs).'" As the use of immunotherapy continues to rise, clinicians are increasingly faced with the challenge of
managing uncommon but serious irAEs, with immune checkpoint inhibitor-induced pancreatitis (ICIPI) being one of
the rarer manifestations in clinical practice. Although treatment guidelines suggest discontinuing immunotherapy in the
event of severe irAEs, the decision is not straightforward, as stopping therapy can potentially compromise the therapeutic
benefit. The dilemma of whether to discontinue treatment or continue with adjustments remains a subject of ongoing
clinical debate.

The pathogenesis of pancreatitis involves pancreatic duct obstruction, lysosomal dysfunction, inflammatory
responses, and bile acid toxicity, with clinical features including upper abdominal pain radiating to the back, vomiting,
persistent abdominal distension, and fever. The pathophysiology of ICIPI remains unclear but may be related to excessive
T-cell activation attacking pancreatic cells.'?

We describe a patient who developed ICIPI after multiple cycles of sintilimab, leading to acute pancreatitis and
a temporary discontinuation of treatment. Despite the resolution of pancreatitis, immunotherapy was resumed after
careful consideration, with a change to Tislelizumab. This case provides clinical evidence supporting the resumption of
immunotherapy under close monitoring following the resolution of irAEs, thereby contributing to the clinical under-
standing of immune rechallenge, and provides valuable insight into the current clinical management of patients under-
going immune rechallenge and the management of ICI-related immune adverse events.

Case Presentation

A 28-year-old male with a 10-year history of chronic hepatitis B virus (HBV) infection, maintained on entecavir
(Baraclude®™) (0.5 mg/day), was diagnosed with a liver mass during routine surveillance at baseline (Day 0). The patient
presented with an Eastern Cooperative Oncology Group (ECOG) performance status of 0 and Child-Pugh class A liver
function. Diagnostic workup revealed elevated alpha-fetoprotein (AFP) levels of 1129 ng/mL and protein induced by
vitamin K absence-II (PIVKA-II) levels of 26771mAU/mL, with well-controlled HBV (HBV DNA <100 IU/mL). CT
imaging showed a large right hepatic mass. The patient was diagnosed with hepatocellular carcinoma (HCC), classified
as Barcelona Clinic Liver Cancer (BCLC) stage B. Surgical resection was initially contraindicated due to an elevated
indocyanine green retention rate at 15 minutes (ICG R15) of 19.1% and an insufficient future liver remnant volume
(remnant-to-standard liver volume ratio: 41.7%). The patient subsequently underwent conventional transarterial che-
moembolization (c-TACE) followed by combination therapy with bevacizumab biosimilar (BY VASDA®™) (95mg every
3 weeks) and sintilimab (TYVYT®) (200mg every 3 weeks). No other significant medical history.

Following the fourth cycle of sintilimab (approximately 12 weeks after treatment initiation, cumulative dose of 800 mg),
the patient developed acute epigastric pain. The pain was continuous and severe (NRS pain score 7/10), radiating to the left
shoulder and back, with significant exacerbation after food intake. The patient denied nausea, vomiting, or fever.
Laboratory studies showed a marked elevation of serum amylase (480 U/L) and lipase (425 U/L), with mild elevation of
liver enzymes (AST 85 U/L, ALT 63 U/L). Serum triglyceride and calcium levels were within normal limits.

The patient had no history of biliary diseases on previous physical examinations. Based on the characteristic
abdominal pain and elevated serum amylase/lipase according to the Revised Atlanta Classification, combined with the
strong temporal association with sintilimab administration, the diagnosis of immune checkpoint inhibitor-induced
pancreatitis (ICIPI) was established. This diagnosis was confirmed by a multidisciplinary team (MDT) discussion,
following the CTCAE 5.0 grade 3 criteria for drug-induced pancreatitis.

Upon diagnosis, the patient was promptly admitted to the Department of Hepatobiliary Surgery for comprehensive
management. Sintilimab was discontinued, and treatment was initiated according to the acute pancreatitis protocol. The
management strategy included complete bowel rest, intensive fluid resuscitation with a balanced crystalloid solution
(initial rate 150 mL/h, adjusted based on hemodynamic parameters and urine output), and octreotide acetate (0.6 mg daily
via continuous intravenous infusion for eight days). We closely monitored the patient’s vital signs, abdominal symptoms,
and daily laboratory parameters. With this regimen, the patient’s clinical condition steadily improved. Serum amylase
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Figure | Timeline of laboratory parameters during treatment. The X-axis represents days from treatment initiation, with key clinical events marked. The patient
demonstrated a favorable response to pancreatitis management during hospitalization, with no recurrence observed following immunotherapy rechallenge. An inset panel
shows the detailed changes during the acute pancreatitis phase.

decreased to 125 U/L by Day 5 of hospitalization and normalized (62 U/L) by Day 8. Oral intake was gradually resumed
on Day 4, progressing from clear liquids to a low-fat diet by Day 6. The patient was discharged on June 3, 2022, with
complete resolution of symptoms. A follow-up endoscopic ultrasound approximately 2 weeks after discharge confirmed
complete resolution of pancreatic inflammation.

Following the resolution of pancreatitis, it was crucial to resume immunotherapy due to the ongoing need for
treatment of the patient’s HCC. Despite the temporary interruption caused by the immune-related adverse event, the
patient had achieved partial response (PR) under the RECIST criteria by immune therapy, as evidenced by a favorable
outcome after five months of ¢c-TACE combined with targeted therapy. This remarkable tumor response supported the
decision to continue immunotherapy. Approximately 3 weeks after resolution of pancreatitis, given the patient’s previous
response to the PD-1 inhibitor, it was decided to adjust the immunotherapy to the PD-1 inhibitor tislelizumab
(TEVIMBRA™) (200 mg/3 weeks) while continuing bevacizumab biosimilar (95 mg/3 weeks) therapy.

During the first three cycles of immunotherapy resumption, the patient’s serum amylase levels were regularly
monitored and found to be within normal limits, suggesting that pancreatitis did not recur. After completing 19 cycles
of combination therapy with Tislelizumab and bevacizumab biosimilar (BYVASDA®™), the patient continued on
Tislelizumab as monotherapy, despite the lack of proof of evidence of efficacy.

The laboratory test parameters changes are shown in Figures 1 and 2 presents the serial changes in CT images
observed during the patient’s treatment regimen. The patient has remained alive since the resumption of immunotherapy,
with an overall survival (OS) of 36 months. No new lesions or metastases were observed on CT imaging, and the HCC,

as assessed by CT under the RECIST criteria, has continued to show partial response.

Discussion

In China, hepatocellular carcinoma (HCC) is predominantly diagnosed at advanced stages, precluding surgical interven-
tion. Current consensus guidelines advocate for integrated therapeutic protocols combining locoregional and systemic
modalities. The concurrent application of TACE with targeted therapy and ICI has been increasingly recognized by
multidisciplinary tumor boards as a strategy to potentiate therapeutic response and improve survival endpoints.'> TACE
is a minimally invasive locoregional therapy widely used for treating intermediate-stage HCC. It involves the intra-
arterial delivery of chemotherapeutic agents followed by embolization to induce tumor ischemia and necrosis. TACE is
considered the standard treatment for unresectable HCC. However, its efficacy remains limited in advanced HCC,
necessitating combination strategies with systemic therapies such as ICI and targeted agents. ICIs are a class of
immunotherapies that enhance the body’s antitumor response by blocking inhibitory pathways in T cells, thereby
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Figure 2 Serial CT images of HCC at matched anatomical levels. (A) Initial diagnosis of HCC showing the primary lesion. (B) Same anatomical level as (A), showing initial
tumor characteristics. (C) CT imaging during presentation with abdominal pain and elevated lipase, demonstrating diffuse pancreatic enlargement with peripancreatic
inflammatory changes consistent with acute pancreatitis, with stable hepatic lesion. (D) Same anatomical level, twenty-four months after tislelizumab immunotherapy
rechallenge, demonstrating sustained partial response.

restoring their ability to recognize and attack cancer cells. TACE standalone use may leave residual cancer cells,
potentially causing recurrence. Targeted therapies, such as bevacizumab biosimilar, inhibit tumor angiogenesis and
proliferation, addressing pathways that TACE alone might not affect.

The patient, possessing a strong educational background, actively engaged in the decision-making process. Given the
urgency of disease progression, a thorough multidisciplinary evaluation determined that TACE combined with targeted
and immunotherapy provided an optimal balance of efficacy and safety. This treatment strategy adhered to evidence-
based guidelines while respecting the patient’s informed choice. We implemented a combination therapeutic approach in
accordance with Chinese guidelines for unresectable HCC. Concurrent with TACE treatment, systemic therapy was
initiated utilizing sintilimab plus bevacizumab biosimilar. The Phase 2-3 ORIENT-32 study has demonstrated that the
combination of PD-1 inhibitor sintilimab with VEGF antibody bevacizumab biosimilar significantly improved overall
survival and progression-free survival in Chinese patients with advanced HCC." Accumulating clinical evidence
suggests that the triple combination of TACE with a PD-1 inhibitor plus VEGF antibody demonstrates positive and
definitive efficacy with manageable adverse events.'>'®

Prior to the onset of immune-related adverse events, the patient exhibited a highly favorable response to treatment,
demonstrating significant tumor regression under the RECIST criteria. Following the initiation of c-TACE in combination
with sintilimab (200 mg/3 weeks) and bevacizumab biosimilar (95 mg/3 weeks), the patient’s AFP levels markedly
declined from an initial 1129 ng/mL, indicating effective tumor control. Radiological assessments showed progressive
tumor shrinkage on contrast-enhanced CT, consistent with a partial response. The patient maintained stable liver function
(Child-Pugh class A) and an Eastern Cooperative Oncology Group (ECOG) performance status of 0. This comprehensive
evidence confirmed the initial success of the multimodal treatment strategy prior to the development of ICIPI. Following
the fourth cycle of immunotherapy, the patient developed pancreatitis. The pancreatitis (CTCAE 5.0 grade 3) in the
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patient was considered to be attributable to ICI treatment, based on the following factors: The AE occurred after the use
of sintilimab, indicating a temporal association; there have been previous reports of pancreatitis with ICIs, which are
recognized as known drug-related side effects. The bevacizumab biosimilar is not associated with reported
pancreatitis.'”'® Therefore, bevacizumab biosimilar (BYVASDA®)-related causes were ruled out. Additionally, the
patient had no other medications, such as NSAIDs or PPIs, that could explain the condition. After discontinuation of
ICI therapy and initiation of supportive treatment, the patient’s abdominal pain improved immediately without any
further deterioration, meeting the criterion of dechallenge in AE assessment. After the diagnosis of pancreatitis, we
managed the patient according to mild pancreatitis treatment protocols. With supportive care, the patient’s pancreatitis-
related symptoms resolved and laboratory parameters improved.

At this stage, our primary concern shifted to whether to resume ICI therapy following the onset of irAEs, particularly
in patients who had demonstrated a significant antitumor response. The occurrence of irAEs suggests a robust immune
activation, potentially enhancing the therapeutic efficacy of ICIs for the patient.'®° To our knowledge, no studies have
definitively established the clinical benefits of re-challenging ICls in patients with advanced HCC. Although current
clinical guidelines recommend the immediate discontinuation of ICIs upon the occurrence of grade 3 or higher irAEs,
these recommendations are largely based on expert consensus rather than robust evidence. Furthermore, multiple studies
have suggested that immunotherapy re-challenge may be a viable strategy in selected patients, while others propose that
the incidence of irAEs may not significantly differ before and after switching to an alternative ICI.>"*

Regarding the safety of ICI rechallenge specifically after ICIPI, the available literature remains limited. The rationale
for switching between different ICIs within the same class (eg, from sintilimab to tislelizumab, both PD-1 inhibitors) is
based on the hypothesis that individual ICIs may have different immunogenicity profiles, binding characteristics, and
associated adverse event patterns. Studies on same-class ICI switches after other types of irAEs, such as immune-related
hepatitis and colitis, have demonstrated that rechallenge with an alternative ICI can be successful in selected patients
with close monitoring. However, it should be noted that recurrence of the same irAE or development of new irAEs
remains a risk, emphasizing the importance of careful patient selection and vigilant monitoring.

Following thorough communication with the patient and once the irAE had improved to grade 1, a comprehensive
evaluation was conducted, including serial serum amylase measurements and radiological assessments confirming stable
amylase levels over a 14-day period and complete resolution of pancreatic inflammation on CT imaging. After multi-
disciplinary team consultation involving clinical pharmacology and gastroenterology specialists, ICI re-challenge was
approved with tislelizumab, which has demonstrated a superior response rate and a more favorable safety profile
compared to sorafenib in clinical trials.*> The patient subsequently completed seven additional cycles of immunotherapy
with continued monitoring of pancreatic markers, achieving successful treatment completion without recurrence of
pancreatic complications. The patient has completed ICI therapy with closely monitored, with no evidence of radio-
graphic tumor progression or recurrence of irAEs observed to date.

ICIPI is a rare gastrointestinal adverse event triggered by ICIs. A meta-analysis has shown that the incidence rates of
all-grade pancreatitis, amylase elevation, and lipase elevation related to ICIs are 0.68%, 2.53%, and 2.80%,
respectively.”* The exact mechanism of ICIPI remains unclear. ICIs may induce non-specific inflammatory responses,
leading to excessive T cell activation and mediating immune responses.”> Some studies suggest that during the
occurrence of IrAEs, there is a significant increase in CD8+ and CD4+ T cells, which subsequently decrease with
steroid treatment. Known risk factors for ICI-PI include combination therapy with ICIs, melanoma, age under 65 years,
and a history of pancreatitis.?®

Pancreatitis typically presents as severe upper abdominal pain, nausea, vomiting, fever, jaundice, and dyspepsia,
along with elevated pancreatic enzyme levels. Approximately 15% of ICIPI experience long-term adverse events, such as
recurrent acute pancreatitis, chronic pancreatitis, and pancreatic insufficiency. Therefore, early control and treatment of
pancreatitis are crucial, not only to restore the patient’s cancer treatment but also to reduce potential long-term
complications.”” Currently, the treatment for ICIPI is primarily supportive, aimed at alleviating the pancreatic burden
and relieving symptoms. Common treatments include fasting, fluid resuscitation, and pain management. Existing studies

suggest that although ICIPI closely resembles autoimmune pancreatitis (AIP), steroids do not show significant
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advantages in the treatment of ICI-related pancreatitis.”® A search of PubMed has not found any reported fatalities due to
ICIPI, and most patients recover to grade 1 within 50 days after treatment.”*

Immune-related adverse events, while dangerous, are not entirely unpredictable In recent years, researchers have
gradually uncovered several biomarkers and clinical features associated with IrAE occurrence, among which hematological
parameters have received wide attention as potential predictors. For instance, absolute lymphocyte count (ALC >2.6 k/ul),
absolute monocyte count (AMC >0.29 k/uL), and absolute eosinophil count (AEC >125k/uL) have been shown to be
associated with the risk of developing irAEs at treatment initiation.*'** In this case, the patient’s blood test approximately
5 weeks prior to the onset of pancreatitis showed an elevated ALC (4.8 k/ul) without a clear trigger, but the clinicians did not
take note of it. Gut microbiota may also play a role in ICI-related pancreatitis. Patients with ICIPI show an increase in the
abundance of Firmicutes and Bacteroidetes, which is associated with more severe clinical manifestations.>

This case report has several unique aspects: it is the first to describe an HCC patient who developed PD-1 inhibitor-
associated ICI-P and was successfully treated with a different PD-1 inhibitor. Through this treatment approach, the ICI
therapy not only maintained efficacy uncompromised by irAEs but also achieved prolonged progression-free survival
with no subsequent irAEs recurrence observed throughout the clinical monitoring period. This successful experience
suggests that, in carefully selected patients, even in the presence of severe gastrointestinal immune-related adverse
events, switching to a different type of PD-1 inhibitor for re-challenge may be a safe and feasible therapeutic option. This
is particularly significant for patients who lack other treatment options and are responsive to immunotherapy. However,
as this is a single case report and the patient in this case had a generally good status (ECOG PS score 0, Child-Pugh grade
A), no definitive conclusions can be drawn, and more safety data are needed to further validate this strategy.

Based on the treatment experience in this case, we recommend that during PD-1 inhibitor therapy, clinicians should
maintain a high level of vigilance for pancreatitis-related symptoms and monitor indicators that may suggest the onset of
irAEs. Patients should also receive education on potential adverse reactions to facilitate early identification and
intervention fo any immune-related adverse events. Additionally, a multidisciplinary approach should be established to
promptly assess and manage any potential complications.

Conclusion

Although PD-1 inhibitors demonstrate significant antitumor efficacy in HCC, the management of irAEs remains a clinical
challenge. This study, through a case of severe immune-related pancreatitis, demonstrates that selective PD-1 inhibitor
rechallenge following thorough clinical evaluation and symptom resolution can effectively suppress tumor progression and
significantly prolong overall survival, highlighting dual clinical benefits in disease control and survival improvement.
Implementation of this strategy requires precise patient stratification, attention to baseline immune-related biomarkers (eg,
ALC/AMC) that may predict irAE risk, and multidisciplinary collaborative decision-making for individualized interventions.
While the role of dynamic monitoring of these biomarkers during treatment warrants further investigation, our case provides
observational evidence supporting its potential utility. Particularly for immunotherapy-responsive patients experiencing
severe irAEs, ICI therapy reintroduction may sustain long-term survival benefits while ensuring safety. Future research
should prioritize larger clinical cohorts to validate the generalizability of this approach and establish standardized rechallenge
protocols, thereby advancing evidence-based optimization of immunotherapy in HCC management.
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