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ABSTRACT

Drug-induced pancreatitis is often mild to moderate in severity, but severe and even fatal cases can occur.

Here, we report a 74-year-old woman undergoing chemotherapy for recurrent renal cell carcinoma, who

presented with abdominal pain after administration of pazopanib following nivolumab and was diagnosed

with severe acute pancreatitis. Administration of methylprednisolone and conservative treatment were

initiated, but clinical findings and laboratory tests rapidly worsened. When she died, an autopsy was

performed. The autopsy findings suggested the possibility of pancreatitis and hepatitis as immune-related

adverse events. To the best of our knowledge, no fatal cases of acute pancreatitis due to nivolumab or

pazopanib have been reported. We considered that the effects of nivolumab were sustained in the pancreas,

and pazopanib administration might have worsened the toxicity.



Introduction

Drug-induced pancreatitis is similar to acute pancreatitis (AP) and is often mild and has a good prognosis,

but can be severe and fatal in some cases [1]. The use of multi-targeted tyrosine kinase inhibitors (TKIs) in

patients with advanced renal cell carcinoma (RCC) improves their prognosis. However, several adverse

events, including AP, have been reported [2]. Immune checkpoint inhibitors (ICIs) have become a new

standard in cancer treatment, but have often been reported to induce adverse events, called immune-related

adverse events (irAEs) [3]. Although ICIs can potentially induce irAEs in any organ system, AP as an irAE

remains a rare complication. There are few reports of severe AP induced by TKIs or ICIs; in addition, no

fatal cases have been reported. Herein, we present an autopsy case of severe AP that resulted in death due

to administration of pazopanib following nivolumab.

Case report

A 74-year-old woman undergoing chemotherapy for recurrent RCC was admitted to our hospital with

abdominal pain. She had undergone a right nephrectomy for RCC eighteen years prior. Twelve years after

the surgery, multiple lung metastases were detected, and systemic chemotherapy was initiated. However,

five years later, she developed liver metastases, and nivolumab was administered as third-line treatment.

One year after nivolumab initiation, she received fourth-line treatment with pazopanib because of disease

progression. Two months after pazopanib initiation (three months after discontinuation of nivolumab), she



was admitted to our hospital with abdominal pain. Laboratory tests revealed increased levels of aspartate

transaminase (339 U/L[13-30 U/L]), alanine transaminase (609 U/L [7-23 U/L]), pancreatic amylase (4050

U/L [16-52 U/L]), and lipase (8788 IU/L [16—60 IU/L]). Contrast-enhanced computed tomography (CE-

CT) showed diffuse pancreatic swelling without evidence of either necrotic lesions or peripheral exudative

effusions (Figure 1a). As there was no evidence of cholelithiasis and no history of alcohol consumption,

she was diagnosed with severe AP induced by nivolumab or pazopanib. In addition to conservative

treatment, methylprednisolone 40 mg (1 mg/kg) was administered for presumed irAEs. Even though

conservative treatment had been undertaken, her condition rapidly worsened with electrolyte abnormalities

and respiratory failure on day 3 of admission. The blood gas analysis showed PaO2 121mmHg and

PaCO2 23.9 mmHg under oxygen mask with a FiO2 0.4. Afterwards, hypoxemia rapidly worsened

and SPO2 showed 90 % under oxygen mask with a FiO2 0.9. Chest X-ray showed multiple pulmonary

metastases, bilateral pleural effusion and pulmonary edema (Figure 1b). Thus, she required intensive

treatment, including mechanical ventilation and continuous hemodialysis and ultrafiltration. However, she

refused to undergo intensive treatment because of her poor RCC prognosis. She died on the same day, and

an autopsy was performed 16 hours after death. Macroscopically, the pancreas showed parenchymal and

fat necrosis with bleeding, which weighed 345g. Inflammation had spread to the retroperitoneum,

abdominal cavity, transverse colon, and left adrenal gland (Figure 2a and b). Microscopically, the fat

necrosis was observed around the parenchymal necrosis (Figure 2c and d). Infiltration of myeloperoxidase-



positive neutrophils and CD68-positive macrophages were observed in necrotic lesions of the pancreatic

parenchyma, suggested severe necrotizing acute pancreatitis (Figure 2e-g). In addition, markedly more

CD8+ T cells were detected than CD4+ T cells in the remaining pancreatic parenchyma (Figure 2h and 1).

On the other hand, bilateral, red and clear pleural effusions (left 300 ml, right 300 ml) were found in the

pleural cavity. The gross specimen showed that the multiple lung metastases were observed, and some of

them were exposed to the bronchial lumen. (Figure 3a and b). Microscopically, other than pulmonary

congestion in alveolar cavities, there were no other specific findings leading to respiratory failure (Figure

3c¢), and lung tumors were consistent with metastasis of renal cell carcinoma (Figure 3d).

Discussion

AP from nivolumab [4] or pazopanib [5] has been reported, but to the best of our knowledge, no fatal

cases have been reported. We present an autopsy case of severe AP that resulted in death due to

administration of pazopanib following nivolumab. The autopsy findings revealed infiltration of

neutrophils, bleeding and fat necrosis and suggested typical AP. However, infiltration of CD8 + T cell-

dominant lymphocytes was observed, suggested the possibility of AP as irAEs. In cases with

autoimmune diabetes and autoimmune pancreatitis, some studies reported CD8 + T cells infiltrated in the

pancreatic islets and the pancreatic parenchyma [6-8]. But in this case, laboratory tests revealed normal

range of serum HbAlc (6.0% [4.9-6.0 %]), serum fasting blood sugar (95 mg/dl [73-109 mg/dl]) and



serum IgG4 (28 mg/dl [5-117]) at the time of admission to our hospital. As she had no background

disease process in the pancreas such as chronic pancreatitis, autoimmune pancreatitis and autoimmune

diabetes, we considered that irAEs may be involved in CD8+ T cells infiltration.

A previous study reported that some AP patients with respiratory failure did not have any respiratory

complications and the respiratory failure may reflect acute lung injury probably due to systemic

inflammation [9]. In our case, as the autopsy revealed no diffuse lung disorders other than pulmonary

congestion and pleural effusions, we considered that respiratory failure involved a systemic inflammation

response due to sever AP.

Since there have been no reports of severe pancreatitis as an irAE thus far, it is unlikely that irAEs due

to nivolumab alone resulted in severe AP. The CheckMate 016 study showed that the combination of

pazopanib and nivolumab results in a high incidence of high-grade toxicities [ 10].Therefore, in this case,

we considered that the effects of nivolumab were sustained in the pancreas, and pazopanib administration

worsened the toxicity; severe AP then occurred. Although the frequency of severe AP is rare with ICI or

TKI monotherapy, this may increase with combination therapy.
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Figure legends

Figure 1

(a) CE-CT shows diffuse pancreatic swelling without evidence of either necrotic lesions or peripheral

exudative effusions. (b) Chest x-ray showed multiple pulmonary metastases, bilateral pleural effusion and

pulmonary edema.

Figure 2

Gross and pathological findings of the pancreas on autopsy. (a) Gross examination: The pancreas was



extracted, including the duodenum (white arrowhead) because of severe necrosis and adhesions. The

pancreas showed necrotic changes (white arrow); thus, normal pancreatic tissue was difficult to identify

macroscopically. (b) Gross examination: The cut surface of the pancreas showed necrotic and hemorrhagic

changes (red arrowhead) around the remaining pancreatic parenchyma (red arrow). (¢) Hematoxylin—eosin

staining (x40): Histologically, necrosis and bleeding were observed, and the acinar cells were destroyed,

which was consistent with AP. (d) Von Kossa staining (x40): Fat necrosis with calcification was observed

around the pancreatic parenchyma. (e¢) Hematoxylin—eosin staining (x400): Inflammatory cell infiltration

centering on neutrophils was observed in necrotic lesions of the pancreatic parenchyma. (f and g)

Myeloperoxidase staining and CD68 staining (x400): Myeloperoxidase-positive neutrophils (f) and CD68-

positive macrophages (g) were observed in necrotic lesions of the pancreatic parenchyma. (h and i) CD4

and CD8 staining (*400): In the remaining pancreatic parenchyma, T cell infiltration was conspicuous,

particularly infiltration of CD8-positive T cells (h), but few CD4-positive T cells were observed (i). HE;

Hematoxylin—eosin, MPO; Myeloperoxidase.

Figure 3

Gross and pathological findings of the lungs on autopsy. Gross examination, (a) cut surface before fixation

and (b) cut surface after fixation: The multiple lung metastases were observed, and some of them were

exposed to the bronchial lumen. (¢) Hematoxylin—eosin staining (x40): Microscopically, lung metastases



were exposed to the bronchial lumen (black arrow). The pulmonary congestion was observed in alveolar

cavities, but there was no detected obvious lung injury. (d) Hematoxylin—eosin staining (x400): The lung

tumors were consistent with metastasis of renal cell carcinoma.
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