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Abstract: Gastropleural fistula (GPF) is an extremely rare complication after treatment for liver cancer. We report a case of a 54-year-
old man with hepatitis B virus (HBV)-related liver cancer who developed a GPF after multiple sessions of transarterial chemoembo-
lization (TACE) combined with immunotherapy and targeted therapy. During the third treatment, because of arterial remodeling and
changes in tumor vascular supply, the embolization route was changed to the left inferior phrenic artery. After the procedure, the
patient presented with abdominal pain, chest pain, and fever. Metagenomic next-generation sequencing (mNGS) of the pleural effusion
identified Porphyromonas endodontalis, and Pneumocystis jirovecii was also detected in the sputum. Upper gastrointestinal endoscopy
and water-soluble contrast radiography confirmed a gastric fundus perforation with a fistulous communication to the pleural cavity.
After multidisciplinary evaluation, the patient underwent laparoscopic fistula repair and had a favorable postoperative recovery. This
case highlights that, while the combination of TACE, immunotherapy, and targeted agents may provide synergistic antitumor benefits,
it also carries a potential risk of serious gastric complications.
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Introduction

Liver cancer is the sixth most commonly diagnosed malignancy worldwide and the third leading cause of cancer-related
death.' Because many of patients are diagnosed at an intermediate or advanced stage and are not candidates for curative
surgery, transarterial chemoembolization (TACE) is commonly employed as a locoregional, non-surgical treatment
modality.>* In recent years, the combined use of immune checkpoint inhibitors (ICIs) and antiangiogenic drugs has
offered new therapeutic options for patients with liver cancer.

Clinical trials such as IMbravel50 and ORIENT-32 have demonstrated that combining PD-1/PD-L1 inhibitors with
bevacizumab can significantly improve overall survival (OS) and progression-free survival (PES),*® leading to global
approval of this systemic regimen as a first-line treatment for advanced liver cancer.” The CHANCE2201 study further
showed that TACE effectively reduces intrahepatic tumor burden and helps establish a more favorable immune
microenvironment for systemic therapy, suggesting that combining TACE with systemic treatment may prolong OS
through synergistic mechanisms.® However, while this approach enhances antitumor efficacy, it may also increase
gastrointestinal risk and lead to severe adverse events.

Here, we report a patient with HBV-related liver cancer who developed a Gastropleural fistula (GPF), complicated by
opportunistic infections, after receiving multiple sessions of TACE in combination with sintilimab and a bevacizumab
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biosimilar. In this report, we explore the possible mechanisms underlying GPF and share lessons from this rare but
serious complication.

Case Presentation

In February 2025, a 54-year-old man was admitted with a 20-day history of abdominal pain. He had a history of chronic
hepatitis B virus infection for over two decades and was undergoing antiviral therapy with tenofovir alafenamide
fumarate and entecavir. His medical history also included a family history of liver cancer. Approximately two months
earlier, a routine outpatient abdominal CT scan revealed liver cirrhosis and multiple hepatic lesions, the largest measuring
48.1x59.2 mm, which raised concern for malignancy. Laboratory tests revealed elevated tumor markers, including alpha-
fetoprotein (AFP) of 57.41 ng/mL and protein induced by vitamin K absence or antagonist-II (PIVKA-II) of 4045.44
mAU/mL, supporting a clinical diagnosis of liver cancer. Given his preserved liver function (Child-Pugh class A),
Eastern Cooperative Oncology Group (ECOG) performance status of 0, and Barcelona Clinic Liver Cancer (BCLC) stage
B, the patient was considered suitable for TACE combined with systemic therapy. Following multidisciplinary consulta-
tion, the patient received two cycles of TACE combined with sintilimab and IBI305—a bevacizumab biosimilar approved
for advanced liver cancer—in November and December of 2024. During each TACE procedure, a microcatheter was
selectively placed into the tumor-feeding branches of the left and right hepatic arteries. The procedure involved intra-
arterial infusion of 10 mL of lipiodol and 50 mg of lobaplatin, followed by embolization with gelatin sponge particles.
Systemic therapy consisted of intravenous sintilimab (200 mg) and IBI305 (600 mg).

At the time of his third hospital admission, follow-up contrast-enhanced liver MRI and tumor marker levels
demonstrated improvement compared with previous evaluations. Angiography during the third TACE procedure revealed
a narrowed left hepatic artery and a prominent collateral supply from the left inferior phrenic artery, accompanied by
abnormal tumor blush. A microcatheter was selectively advanced into the tumor-feeding branches of the left inferior
phrenic artery and right hepatic artery, followed by intra-arterial infusion of 10 mL of lipiodol, 50 mg of lobaplatin, and
an appropriate amount of gelatin sponge particles. Post-embolization angiography confirmed satisfactory lipiodol
retention within the tumor. The immunotherapy and targeted therapy regimen remained unchanged. The patient recovered
well and was discharged in stable condition after completion of the third treatment session.

Twenty days before admission, the patient developed intermittent upper abdominal pain. On admission, his temperature
was 37.7°C, oxygen saturation was 98%, and lung auscultation revealed no remarkable abnormalitics. Abdominal
examination revealed no significant tenderness nor rebound pain. Chest computed tomography (CT), compared with
imaging from his previous admission (Figure 1A), revealed new left lung atelectasis and a newly developed loculated
pleural effusion on the left (Figure 1B). Empirical antimicrobial therapy with meropenem was initiated. On hospital day 3,
the patient developed a high-grade fever (39.3°C), accompanied by chest pain and dyspnea. To relieve respiratory distress,
ultrasound-guided left-sided thoracic drainage was performed, yielding approximately 100 mL of slightly reddish fluid.
Cytologic analysis of the pleural fluid showed a background of red blood cells and necrotic debris. Numerous neutrophils,
scattered mesothelial cells, and occasional macrophages were observed. No malignant or atypical cells were identified.
Biochemical analysis of the pleural fluid revealed the following values: albumin, 20.9 g/L; lactate dehydrogenase (LDH),
1569 U/L; and adenosine deaminase (ADA), 34 IU/L. Metagenomic next-generation sequencing (mNGS) of the pleural
fluid identified Porphyromonas endodontalis with a relative abundance of 74.1%, suggesting it as a potential pathogen.
Subsequent sputum analysis identified Pneumocystis jirovecii, prompting escalation of antimicrobial therapy to include
sulfonamides in combination with caspofungin.

After adjustment of the antimicrobial regimen, the patient’s body temperature remained between 36.4°C and 37.8°C,
accompanied by partial relief of abdominal and chest pain. Repeat chest CT revealed an encapsulated air-fluid collection
in the left pleural space, with decreased effusion and markedly increased intrathoracic air compared with prior imaging
(Figure 1C and D). Radiology consultation raised concern for a left-sided diaphragmatic hernia with partial herniation of
bowel loops into the thoracic cavity as the likely source of the increased air. A subsequent abdominal CT raised suspicion
of a GPF, which was later confirmed by upper gastrointestinal contrast examination with a water-soluble agent
(Figure 2A). Esophagogastroduodenoscopy revealed a large ulcerative lesion on the anterior wall at the junction of the
gastric body and fundus, with a visible fistulous opening at its base (Figure 3A and B). Biopsies obtained from the ulcer
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Figure | Chest CT images. (A) Normal lungs during the third hospitalization. (B) Development of pleural effusion. (C and D) Progressive changes during disease
progression. (E) Improvement with conservative treatment. (F) Postoperative follow-up showing near-complete restoration of normal lung appearance.

Figure 2 Water-soluble contrast images. (A) Initial study confirming a gastropleural fistula. (B and C) Progressive improvement following conservative treatment.

margin showed features consistent with ulceration. A jejunal feeding tube was placed endoscopically to divert enteral
contents and prevent pleural contamination with secondary infection. Given the limited response to conservative
treatment (Figures 1E, 2B, C and 3C), a multidisciplinary team consultation was initiated. The patient underwent
laparoscopic resection of the gastric lesion with concurrent closed thoracic drainage under joint care of thoracic and
gastrointestinal surgeons, successfully achieving fistula closure. The chest tube was removed on postoperative day 9, and
the patient was discharged in stable condition. On follow-up chest CT two months after surgery, the previously noted
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Figure 3 Gastroscopic images. (A and B) Fistula orifice visible in the gastric fundus. (C) Improvement after conservative treatment.

pleural air—fluid cavity had essentially returned to normal, with complete resolution of effusion and restoration of left
lung expansion (Figure 1F).

Discussion

Driven by global population growth and aging, the incidence and mortality of liver cancer are projected to increase by
over 55% by 2040.” In response to the escalating global burden of liver cancer, therapeutic strategies are evolving to
address new clinical challenges. The IMbravel50 trial demonstrated that atezolizumab combined with bevacizumab
significantly improved OS and PFS when compared with sorafenib.* The ORIENT-32 study further validated the efficacy
and safety of sintilimab plus IBI305 in patients from China.® Based on these studies, recent international and domestic
guidelines have recommended combining ICIs with antiangiogenic drugs as first-line therapy for intermediate to
advanced liver cancer.®”'® Building on this foundation, TACE combined with immunotherapy and targeted therapy
has been increasingly investigated as an integrated strategy in patients with unresectable liver cancer. Clinical studies
have shown that this approach can improve OS, PFS, and objective response rate (ORR), compared with either TACE or
systemic therapy alone.®'' Although generally well tolerated, gastrointestinal bleeding has emerged as a clinically
relevant complication. In a multicenter study, gastrointestinal bleeding occurred in 2.9% of patients receiving TACE
combined with ICIs and anti-VEGF antibodies or tyrosine kinase inhibitors (TKIs), including grade >3 bleeding events in
1.0%.% As this combination therapy becomes more widely adopted in clinical practice, striking a balance between
therapeutic efficacy and safety has emerged as a key concern.

In this case, a GPF developed after multiple sessions of TACE combined with sintilimab and bevacizumab. GPF is an
exceptionally rare yet clinically significant condition characterized by an abnormal communication between the gastric
lumen and the pleural cavity. Documented etiologies encompass gastric perforation or peptic ulcer disease, malignant
invasion across the diaphragm, traumatic or iatrogenic injury, subphrenic abscess or empyema with diaphragmatic
erosion, and treatment-induced ischemic necrosis secondary to chemotherapy or anti-angiogenic therapy such as
Bevacizumab. To our knowledge, no prior cases have been reported of GPF occurring in association with TACE
combined with PD-1 blockade and Bevacizumab in hepatocellular carcinoma. The development of GPF was not
attributable to a single factor but rather to multiple interrelated mechanisms. These included non-target ischemia of
the gastric fundus and diaphragm due to altered embolization pathways, mucosal injury worsened by systemic therapy,
and subsequent infection. Together, these processes formed a pathogenic cascade—ischemia, mucosal breakdown, and
microbial translocation—that ultimately led to gastric contents breaching the diaphragm and establishing an abnormal
communication with the pleural cavity.

The change in embolization route during TACE was a critical factor in the development of GPF. Fistulous

16,17

complications such as hepatogastric fistulas,'*'> hepatoduodenal fistulas, and bronchobiliary fistulas'®'® have

been reported following TACE. In this case, repeated embolization of the left hepatic artery led to vessel narrowing,
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while angiography showed prominent abnormal branches arising from the left inferior phrenic artery, prompting a change
in the embolization route. The left inferior phrenic artery is a common extrahepatic collateral in liver cancer,”*? but it
may have anatomical communications with vessels supplying the gastric fundus. If embolic or chemotherapeutic agents
inadvertently enter these branches, they can cause gastric mucosal ischemia, leading to ulcer formation and even
perforation. Severe complications such as extensive gastric ulcers,” gastric perforation,” and diaphragmatic
perforation®® have all been reported after TACE. Even when the procedure is performed according to standard technique,
non-target injury may still occur due to vascular anatomical variations or retrograde flow of embolic agents.*® Such non-

target embolization is a major contributor to the development of ischemic gastric ulcers, =’

thereby setting the stage for
eventual perforation.
The synergistic effects of systemic therapy likely contributed to the worsening of mucosal injury. Bevacizumab has

2829 and, in rare cases, a GPF.***! Bevacizumab may enhance the efficacy of

been reported to cause gastric perforation
immune checkpoint inhibitors by reversing VEGF-mediated immunosuppression and reshaping the tumor’s immune
microenvironment.>*>> However, this combination has also been associated with an increased risk of gastric ulcer
perforation.** When both TACE-induced non-target injury and systemic therapy—related mucosal compromise simulta-
neously affect the gastric fundus, their synergistic effect may cause full-thickness damage, ultimately resulting in the
formation of a transdiaphragmatic fistula.

Infection likely played a contributory role in both the formation and the persistence of the fistula. Previous studies

have suggested that PD-1 inhibitor therapy may increase the risk of developing Pneumocystis jirovecii infection.*®

Porphyromonas endodontalis, an oral anaerobe associated with periodontitis and rarely detected in the pleural cavity,*’
was identified through mNGS of the pleural fluid. Its presence suggested a pathological communication between the
gastrointestinal tract and the pleural space, providing additional support for the diagnosis of GPF. Persistent infection
may impair local tissue repair, promote fistula formation, and delay healing.

Importantly, no published cases to date have reported the development of GPF in liver cancer patients treated
with TACE in combination with sintilimab and bevacizumab. This case serves as a cautionary example for risk
assessment when using combination therapy. First, after repeated TACE procedures, it is essential to reassess
changes in blood supply to the tumor and surrounding structures, including the stomach and diaphragm.
Particular caution is warranted when embolization involves nontraditional collateral vessels, such as the left inferior
phrenic artery, which may compromise gastric perfusion. Second, prior to initiating systemic therapy, endoscopic
evaluation should be performed to assess gastric mucosal integrity, and the combined use of VEGF inhibitors with
immunotherapy should be avoided in patients with mucosal injury. Finally, the onset of unexplained chest pain,
pleural effusion, or fever during treatment should warrant heightened clinical vigilance for perforation-related
complications. Early recognition of fistula formation relies on a combination of thoracoabdominal imaging, endo-
scopic assessment, and mNGS.

Conclusion

This case underscores the importance of carefully balancing therapeutic efficacy and safety in patients undergoing
TACE-based combination therapy for liver cancer, particularly in those with altered vascular anatomy after repeated
embolization. Early integration of microbiological testing and imaging evaluation can facilitate timely identification of
severe complications such as GPF, enabling prompt intervention and improving treatment safety.
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