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Background

Immune checkpoint inhibitors (ICIs) have demonstrated promising antitumor activity. However, it may induce immune-related adverse events (irAEs). Multi-organ irAEs remain heterogeneous and incompletely characterized. We report a unique irAE pattern with synchronous hepatic, renal and pancreatic involvement which is first reported.





Case presentation

5 males developed a rare multi-organ irAE pattern with concurrent cholestatic hepatitis, renal injury and pancreatic enzyme elevation, representing 0.40% of the ICI-treated cohort. The syndrome showed early, rapidly onset and often began with nonspecific complaints requiring close monitoring.





Management

Responses of high dose glucocorticoid were varied by organs. Compared with renal and pancreatic injury, cholestatic hepatitis was less responsive to steroids. Out of 3 cases who were refractory to steroids, 2 cases were given artificial liver treatment and 1 case was given bilirubin adsorption after steroid failure.





Outcomes

Immunosuppression by standard glucocorticoid showed limited efficacy in cholestatic hepatitis. The 2 patients received artificial liver support improved biochemically, while bilirubin adsorption alone provided only transient reduction of bilirubin in one case. As for final clinical outcome, one patient died from severe infection during therapy agianst irAE; one patient died from cancer progression despite irAE recovery; and the others achieved full recovery from this irAE combination.
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Introduction

With widespread application of immune checkpoint inhibitors (ICIs), irAEs have emerged as a critical safety concern. About 5%-9% of patients receiving anti-PD-(L)1 therapy experienced multisystem irAEs (1–3). However, multisystem irAEs exhibit heterogeneity, depending on tumor type and organs involved. Pneumonitis/thyroiditis, hepatitis/thyroiditis, dermatitis/pneumonitis and dermatitis/thyroiditis were common multi-organ irAE patterns (1). However, no cases of simultaneous hepatic, renal, and pancreatic injury associated with ICIs have been documented. To our knowledge, this study is the first to report this unique combination of irAEs. We aim to enhance clinicians’ awareness of this irAEs syndrome and summarize our treatment insights.





Case presentations




Case 1

A 50-year-old male was diagnosed with esophageal cancer (AJCC 8th edition cT3N3M0, stage IVA) in July 2022. He had past medical history of asymptomatic kidney stones. He underwent two cycles of docetaxel and cisplatin combined with tislelizumab (200mg intravenously every 3 weeks).The 2nd cycle treatment was initiated on Sept 1st, 2022. 4 days following the administration of the 2nd cycle (September 5th), the patient exhibited fatigue, nausea, and vomiting and decreasing urinary output volume (500 ml/day). Biochemical analysis on Sept 14th revealed: creatinine (Cr) 703 μmol/L (baseline 78 μmol/L), alanine aminotransferase (ALT) 292 U/L, total bilirubin(TBil) 58.9 μmol/L, direct bilirubin (DBil) 47.4 μmol/L, amylase (AMY) 459 U/L (ULN 125 U/L) and lipase (LIP) 150 U/L (ULN 78 U/L). The ratio of ALT to ALP [R = (ALT/ULN)/(ALP/ULN)]was 1.33. Excluding of infectious etiologies, biliary obstruction, and renovascular abnormalities (Table 1), the diagnosis of immune-related hepatitis [Common Terminology Criteria for Adverse Events (CTCAE) grade 3 (G3)], nephritis(G3), and pancreatic enzyme elevation (G2) was confirmed. Intravenous methylprednisolone was initiated at 40 mg twice daily (equivalent to prednisone 1.64 mg/kg/day for 61kg body weight). After one week of corticosteroid, creatinine, amylase, transaminase began to decrease and the patient’s urine output increased. However, bilirubin levels progressively increased with more apparent jaundice. Despite treatment escalation with mycophenolate mofetil (0.5g twice daily for a week), intravenous immunoglobulin (10g daily for 5 days), and high-dose methylprednisolone (120 mg daily), the hyperbilirubinemia proved refractory, showing progressive elevation. Artificial liver with models of plasma perfusion (PP), plasma exchange (PE), dual-plasma molecular adsorption system (DPMAS) and plasma diafiltration (PDF) was performed twice on Sept 27th and 29th, respectively, which resulted in a marked and sustained reduction in serum bilirubin and resolution of jaundice. Steroid was tapered from 30 mg daily after artificial liver and reduced by 5 to 10 mg a week. Following the voluntary discontinuation of antitumor therapy, the patient experienced a tumor recurrence in February 2023, which resulted in a tracheoesophageal fistula. The patient died on May 28th, 2023. The timeline and comprehensive treatment are provided in Figure 1A, Supplementary Figure 1A.


Table 1 | Pathology, imaging examinations and screening for infection and immunity abnormalities.
	Case Number
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5



	Pathology


	 Mismatch repair
	None
	None
	pMMR a
	None
	pMMR


	 PD-L1 (22C3) CPSb
	None
	3
	5
	None
	15


	Imaging


	 Ultrasound and computed tomography (CT)
	No hydronephrosis and ureteral dilation
No extrahepatic biliary duct dilation
No pancreatic enlargement with ill-defined margins or heterogeneous parenchymal density


	Infection


	 Anti-HAV IgM
	Neg
	Neg
	Neg
	None
	None


	 HBsAg
	Neg
	Neg
	Neg
	Neg
	Neg


	 HBsAb
	Neg
	Neg
	Neg
	Neg
	Neg


	 HBeAg
	Neg
	Neg
	Neg
	Neg
	Neg


	 HBeAb
	Neg
	Neg
	Neg
	Positive
	Neg


	 HBcAb
	Neg
	Neg
	Neg
	Positive
	Neg


	 HCV-Ab
	Neg
	Neg
	Neg
	Neg
	Neg


	 Anti-HEV IgM
	Neg
	Neg
	Neg
	Neg
	None


	 CMV -DNA (copies)
	Neg
	844
	Neg
	Neg
	Neg


	 EBV -DNA (copies)
	Neg
	Neg
	Neg
	Neg
	Neg


	 SARS-CoV-2 RNA
	Neg
	Neg
	Neg
	Neg
	Neg


	Immunology


	 Autoimmune hepatitis antibodiesc
	Neg
	Neg
	Neg
	Neg
	ANA S1:80d


	 ANCAe
	Neg
	Neg
	Neg
	Neg
	Neg


	 Anti-GBM-Abf
	Neg
	Neg
	Neg
	Neg
	None






a : Proficient mismatch repair.

b : PD-L1 IHC 22C3 pharmDx combined positive score.

c : Including ANA (antinuclear antibody), ACA (anticardiolipin antibody), SMA (anti-smooth muscle antibody), AMA (anti-mitochondrial antibodies), GP210 (anti-glycoprotein-210 antibody), SP100 (anti-soluble acidic nuclear protein of 100kDa antibody), SLA (soluble liver antigen), and LKM-1 (liver-kidney microsomal 1 antibodies), and LC-1 (liver cytosol type 1 antibodies).

d : Anti-neutrophilcytoplasmic antibody speckled type 1:80 positive.

e : Anti-neutrophilcytoplasmic antibody, which including perinuclear ANCA-IgG, cytoplasmic ANCA-IgG, PR3 (proteinase 3)-ANCA, MPO (myeloperoxidase)-ANCA.

f : Anti-Glomerular Basement Membrane Antibody.
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Figure 1 | Clinical course of (A) Case 1, (B) Case 2, (C) Case 3, (D) Case 4 and (E) Case 5.





Case 2

A 65-year-old male was diagnosed with esophageal cancer (cT3N2M0, stage III) in March 2025. He began to receive TP regimen combined with sintilimab and nimotuzumab on Apr 4 (albumin-bound paclitaxel 200mg on day 1,8, cisplatin 120mg on day 1, sintilimab 200mg on day 1, nimotuzumab 400mg on day 1,8,15, every 3 week). The 2nd cycle treatment was started on Apr 28th. The patient subsequently developed fatigue and poor appetite, and serum creatine increased to 324umol/L (May 10th) in two weeks, with normal bilirubin. Renal biopsy demonstrated interstitial nephritis with lymphocytic infiltration. Intravenous methylprednisolone 80 mg daily (1.67 mg/kg/day prednisone-equivalent) was initiated on May 10th. Cr level decreased to 130 μmol/L after one week steroid treatment and the patient reported improvement in symptoms of nausea and anorexia. The patient continued to receive albumin-bound paclitaxel 200mg and the steroid was tapered to oral prednisone 60 mg daily on May 18th. Two weeks later, the patient developed choluria after prednisone tapering to 45mg daily (Cr 177 μmol/L, TBil 45.5 μmol/L, DBil 33.4μmol/L, ALT 160U/L, AMY 493U/L, LIP 61U/L). After intensification of prednisone to 60mg daily, which led to a reduction in creatine to 121μmol/L and TBil/DBil to 25/16umol/L, chemotherapy was reinitiated on June 14th. However, hepatic dysfunction recurred following chemotherapy with TBil/DBil rising from 121/98umol/L (Jun, 30th) to 376/274umol/L (Jul, 9th), (R value 0.48). The liver biopsy showed: (a) cholestasis, (b) scattered lymphocytes in hepatic cords, and (c) focal interface hepatitis with lymphocytic infiltration in portal areas The diagnosis comprised immune-related hepatitis (G3), nephritis (G2), and pancreatic enzyme elevation (G1). Intensified steroid dosing failed to attenuate bilirubin elevation. The patient received artificial liver on July 18th and July 22th. The total bilirubin decreased to 170μmol/L successfully on July 22th and the patient reported improvement in choluria. No obvious adverse effects observed after the treatment of steroid and artificial liver. The timeline and comprehensive treatment are provided in Figure 1B, Supplementary Figure 1B.





Case 3

The case involved a 70-year-old male who presented in May 2023 with histologically confirmed stage IIIA (cT4aN2M0) gastric adenocarcinoma. The patient had no significant comorbidities. He received two cycles of tislelizumab combined with SOX regimen (oxaliplatin 200 mg on day 1, tegafur 60 mg twice daily over day 1 to day 14, tislelizumab 200 mg on day 1, every 3 weeks). After the first cycle of treatment, the patient developed cutaneous irAE manifesting as erythematous papules with blistering on extremities (G2), which resolved following topical halometasone and oral cetirizine. Tislelizumab was discontinued after 2nd cycle (June 9th, 2023) due to progressive skin toxicity, while 3rd cycle SOX regimen continued. On July 10th, 2023, the patient developed nausea, anorexia, scleral jaundice and oliguria (urine volume was 800 ml/day). Laboratory results showed: Cr 314 μmol/L (baseline 102 μmol/L), ALT 25 U/L, TBil 459.7 μmol/L, DBil 391.7 μmol/L, AMY 131 U/L, LIP 237 U/L, and the R value was 0.43 on July 21st. Liver biopsy (Figure 2A) was performed, which demonstrated hepatocyte degeneration with intrahepatic cholestasis, multifocal necrosis and portal lymphocytic infiltration (predominantly T-cells) with mild fibrosis. Excluding other potential causes (Table 1), immune-related hepatitis (G3), acute kidney injury (G3) and asymptomatic elevated pancreatic enzymes (G1) was diagnosed and methylprednisolone 240 mg daily (3.75 mg/kg/day prednisone-equivalent for 80 kg) was initiated. Despite subsequent IVIG administration (20g daily for 5 days since July 20th) and bilirubin adsorption (July 24th), his liver function and oliguria (300ml/d) worsened and continuous renal replacement therapy was applied on July 26th. Unfortunately, these irAEs failed to improve and was complicated with severe infection and progressive dyspnea. The patient felt dyspnea and developed coma on July 27th, 2023. Then bronchoscopy demonstrated invasive pulmonary aspergillosis. The patient succumbed to septic shock on the same day. The timeline and comprehensive treatment are provided in Figure 1C, Supplementary Figure 1C.

[image: Histological comparison of liver tissue. Panel A shows normal liver architecture with distinct hepatocytes. Panel B shows disrupted liver cell arrangement, suggesting pathology. Both images are stained with a pink-purple dye highlighting cellular detail.]
Figure 2 | Liver biopsy specimens from Case 3 and Case 4. (A) Case 3: Hepatocyte degeneration with intrahepatic cholestasis, multifocal necrosis and portal lymphocytic infiltration with mild fibrosis. (B) Case 4: diffuse hepatocyte ballooning, cholestasis, focal necrosis with preserved lobular architecture, and mild portal fibrosis with bile ductular reaction (the biopsy was performed after one month of steroid).





Case 4

A 51-year-old male who was diagnosed with stage IV gastric cancer (cT4bN3bM1) in September 2022. He received 3 cycles of Sintilimab plus SOX regimen from October 28th to December 28th, 2022. He also had a medical history of past HBV infection (HBsAg-/HBsAb+/HBcAb+). He developed fatigue, anorexia, and choluria afterwards. Laboratory tests on January 6th, 2023 revealed elevated ALT (100 U/L), TBil (143.8 μmol/L), DBil (110.6 μmol/L), ALP (631 U/L), Cr (245 μmol/L, baseline 66μmol/L), AMY (398 U/L), LIP (348 U/L). R value was 0.39 on Jan 6th. The patient was diagnosed with ICIs-induced hepatitis (G3), acute kidney injury (G2), and asymptomatic pancreatic enzyme elevation (G2). Prednisolone 60mg daily (1mg/kg/day) was initiated on the following day and the levels of bilirubin, ALT and creatinine began to decline. The patient reported improvement in symptoms of fatigue, anorexia, and choluria. The steroid was tapered to 50mg daily on January 13th, followed by weekly reduction of 5mg. By Feb 10th, bilirubin, ALT and creatinine levels returned to normal. Sintilimab was discontinued, while the 4th cycle of chemotherapy with SOX regimen was administered on Feb 17th. However hepatic and renal dysfunction recurred. The prednisolone was intensified to 60 mg daily since Mar 1st. Liver biopsy (Figure 2B) performed on Mar 13th revealed diffuse hepatocyte ballooning, cholestasis, focal necrosis with preserved lobular architecture, and mild portal fibrosis with bile ductular reaction, without significant lymphocyte infiltration in the biopsy specimens. The prednisolone was tapered to 50mg daily on Mar 14th. However, the tumor progressed rapidly. He died on Apr 13th, 2023. The timeline and comprehensive treatment are provided in Figure 1D; Supplementary Figure 1D.





Case 5

A 65-year-old male with a medical history of well-controlled type 2 diabetes diagnosed with stage IVA lung cancer (cT4N2M1a) in October 2024. He received pemetrexed and cisplatin regimen on October 24th. Next-generation sequencing (NGS) identified an epidermal growth factor receptor (EGFR) exon 20 insertion (EX20ins). Tislelizumab 200 mg was added in the 2nd cycle treatment on Nov 23rd, 2024. Two weeks after the first dose of tislelizumab, he developed anorexia and oliguria (urine volume 500 ml/day). Laboratory investigations demonstrated elevated levels of ALT (84 U/L), TBil (103.5 μmol/L), DBil (79.5 μmol/L), ALP (448 U/L), Cr (246 μmol/L; baseline 78 μmol/L), AMY (435 U/L), and LIP (85 U/L). R value was 1.24. Renal biopsy performed on demonstrated interstitial nephritis with dense lymphocytic infiltration. The diagnosis of ICIs-related hepatitis (G3), nephritis (G3), and asymptomatic pancreatic enzyme elevation (G2) was established. Intravenous methylprednisolone 80 mg daily (1.6 mg/kg/day prednisone-equivalent) was initiated on Dec 16th, 2024. Due to unsatisfied response of bilirubin to corticosteroids, MMF 0.5g twice daily was added since Dec 23rd and the level of bilirubin began to significantly decline since Dec 26th. The steroid was tapered to predsolone 70 mg daily on Dec 25th, followed by weekly reductions of 5 mg since January 11th, 2025. The MMF was tapered to 0.25g twice daily on Jan 24th and discontinued since Mar 27th. The patient reported improvement in anorexia and oliguria. After recovery, he restarted treatment with furmonertinib (a EGFR tyrosine kinase inhibitor) 80 mg daily (Feb 25th, 2025), escalated to 120 mg daily on Mar 1st. No significant adverse effects were observed after the treatment of steroid and MMF. Serial imaging assessments (Apr and June, 2025) demonstrated stable disease. The timeline and comprehensive treatment are provided in Figure 1E; Supplementary Figure 1E.

From Mar 1st, 2020 to Mar 31th, 2025, 1239 patients had received at least one dose ICIs in Department of Medical Oncology at Peking Union Medical College Hospital, A total of 5 patients (all males) were diagnosed with this kind of multiorgan irAE syndrome, accounting for 0.40% of the ICI-treated population.






Discussion

With the expanding application of immune checkpoint inhibitors (ICIs), irAEs have become a major concern, demonstrating unpredictable onset patterns and effected organs (4). The incidence of irAEs reported in different studies ranges from 15.34% to 85.23%, most frequently affected sites were cutaneous (27.0%-56.1%), endocrine (0.8%-30.4%), and gastrointestinal (0%-33.8%) system (5, 6). Incidence of ICI-induced hepatitis was reported to be 0.7% to 2.1% in PD-1, and much higher in CTLA-4 population (up to 12-16%), notably, fulminant hepatic failure was relatively rare (0.1%‐0.2%) (7). Acute renal injury (AKI), and pancreatis occured with an incidence of approximately 2-3% and 0.3-3.9% (8–11), respectively. The severe ICI-related AKI (defined as serum creatinine elevation > 3×baseline, or SCr >4.0 mg/dL, or requiring renal replacement therapy) was 0.6% (12). Multi-organ irAEs are relatively uncommon (5-9%), pneumonitis and thyroiditis emerged as the most frequently observed combination (13). This case series represents the first documented description of a distinct multi-organ irAE syndrome characterized by synchronous involvement of hepatic, renal, and pancreatic system, with an incidence rate of 0.40% (5/1239) in the Department of Medical Oncology at Peking Union Medical College Hospital. The mechanism of multisystem irAEs was still unknown, it may be attributed to shared pathobiological features, such as specific human leukocyte antigen (HLA) profiles or autoantibody generation (14, 15).

Checkpoint inhibitor-induced liver injury (CHILI) typically develops within 1–3 months, ICI-AKI (ranging from 1 to 10 months) and ICI-pancreatitis (from 1 to 13 months) demonstrate variable latency (7, 16, 17). In this study, the median time from initiation and last dose of ICI to symptom onset/lab abnormalities was 30 days (range 16-65) and 6 days (range 4-28), indicating early onset and rapid progression of this unique syndrome. Besides, the onset was insidious, with initial nonspecific symptoms (nausea, fatigue, anorexia or oliguria) requiring high clinical vigilance and necessitating close monitoring.

In our case series, compared with renal and pancreatic injury, liver injury is more refractory to treatment. Approximately 40% of patients with immune-related AKI could achieve complete recovery following corticosteroid therapy (18). Asymptomatic pancreatic enzyme elevation (G1, G2) did not need corticosteroid in our case series. CHILI can be classified into three types: cholestatic, hepatocellular, and mixed type (19, 20). Liver biopsy is not a mandatory requirement for the routine diagnosis of CHILI, which could be typed by R [(ALT/ULN)/(ALP/ULN)] (21). Cholestatic type CHILI was characterized by high ALP levels (R < 2) and jaundice, with CD8+ T cell infiltration in the biliary tract as pathological manifestation (20). All 5 patients in this study showed R < 2 (range from 0.39 to 1.33, median 0.48), indicating biliary stasis-type CHILI. Some studies indicated that 37.5–50% of acute CHILI patients can improve without corticosteroid therapy (22, 23). However, compared to hepatocellular type, cholestatic type patients had a poorer response with 11.5% in previous study, and increasing corticosteroid dosage did not significantly improve liver damage (24). For steroid-refractory patients, majority of them (82.9%) had received MMF, other therapeutic attempts included infliximab, gamma globulin, rituximab (25). In our study, only patient No.4 with moderate elevation of bilirubin achieved complete recovery of liver function after glucocorticoid and patient No.5 showed efficacy after adding MMF when hepatic irAE resistant to glucocorticoid. The above treatment demonstrated limited efficacy in fulminant hepatitis in the other 3 patients (No.1, 2, 3). In this study, 2 patients (patient No.1 and No.2) showed liver function improvement after artificial liver therapy, bilirubin adsorption provided only transient reduction in serum level without liver function recovery (patient No.3). Our artificial liver therapy mainly included plasma exchange (PE) and double plasma molecular adsorption system (DPMAS). In some cases, ICI related fulminant hepatitis was successfully treated with PE, a preferred treatment for some immune-mediated diseases, which can accelerate the removal of ICIs and have the ability to increase Treg cells (26–28). DPMAS can reduce serum bilirubin levels, clear inflammatory factors, reduce inflammatory response syndrome, block the progression of liver failure, and improve the prognosis of liver failure (29, 30).

Relationship between severe irAEs and survival remains controversial, high-dose corticosteroids may increase infection risk and suppress antitumor immunity (31, 32). Patient No.3 died from severe infection, while patient No.1 who received prolonged high-dose steroid, died due to rapid disease progression though recovery from irAEs. Based on these experience, artificial liver therapy may be considered to be used as early intervention in severe CHILI patients who develop progressively or glucocorticoid resistant, reducing corticosteroid requirements and mitigating the risk of immunosuppression.

Tofacitinib, a janus kinase - signal transducer and activator of transcription (JAK-STAT) inhibitor, has showed efficacy in treating autoimmune diseases. Clinical studies have reported remarkable remission rates, achieving 96.7% in steroid-resistant patients and 100% in patients with steroid taper failure (33). Previous case reports have demonstrated the efficacy of JAK inhibitors in the treatment of hepatocellular hepatitis (34). Though, the therapeutic efficacy of tofacitinib for patients with cholestatic CHILI remains undetermined and needs further investigation.

Though ICI discontinued, patient No.4 experienced recurrent liver and kidney dysfunction after chemotherapy following irAE recovery, while one lung cancer patient successfully attempted EGFR targeted therapy after irAE recovery and achieved stable disease without dysfunction of liver and kidney. It is significant to choose appropriate timing for treatment resumption after irAE recovery, maybe it needs extended recovery intervals for patients with this type of irAEs.

This study has several limitations. It is single-center design and exclusively male cohort may limit the generalizability of the findings. Furthermore, the case series was predominantly composed of gastrointestinal tumors (with only one lung cancer case), which may further restrict the applicability of our conclusions to other cancer types.





Patient perspective

Patients described abrupt onsets with non-specific symptoms prompting urgent hospital evaluation. Those receiving artificial liver support reported rapid jaundice relief as a turning point. Families emphasized anxiety around infection during high-dose steroids. Patients favored clear timelines for steroid taper and close outpatient monitoring after discharge.





Conclusion

In summary, this case series showed a rare condition of multisystem irAEs involving hepatitis, acute renal injury, and asymptomatic pancreatic enzyme elevation. Compared to renal and pancreatic injury, the therapeutic challenge was steroid-refractory cholestatic liver injury. The majority of these patients experienced poor clinical outcomes attributable to infections, recurrent hepatic/renal dysfunction, or rapid tumor progression. Early glucocorticoid initiation and early intervention of artificial liver treatment are significant. From our perspective, ICIs should be discountinued, and optimal timing of other anti-cancer therapy (such as chemotherapy) need to be explored in further study.
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Case report of immune checkpoint inhibitor
induced cholestatic hepatitis, acute renal
injury and asymptomatic pancreatic enzyme
elevation simultaneously
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