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Immunoglobulin G4 associated autoimmune cholangitis and pancreatitis following the administration of nivolumab: A case report
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Abstract
BACKGROUND
Immune checkpoint inhibitors have significantly improved survivals for an increasing range of malignancies but at the cost of several immune-related adverse events, the management of which can be challenging due to its mimicry of other autoimmune related disorders such as immunoglobulin G4 (IgG4) related disease when the pancreaticobiliary system is affected. Nivolumab, an IgG4 monoclonal antibody, has been associated with cholangitis and pancreatitis, however its association with IgG4 related disease has not been reported to date.

CASE SUMMARY
We present a case of immune-related pancreatitis and cholangiopathy in a patient who completed treatment with nivolumab for anal squamous cell carcinoma. Patients IgG4 levels was normal on presentation. She responded to steroids but due to concerns for malignant biliary stricture, she opted for surgery, the pathology of which suggested IgG4 related disease.

CONCLUSION
We hypothesize this case of IgG4 related cholangitis and pancreatitis was likely triggered by nivolumab.
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Core Tip: Although immune checkpoint inhibitors are a game changer in the management of several cancers, they have been associated with immune related side effects due to their basic mechanism of immune hyperactivity. We hypothesize in our case report that nivolumab resulted in the overt expression of immunoglobulin G4 (IgG4) related pancreatitis and cholangitis. To our knowledge, this is the first report that documents a possible association between immune related side effects and IgG4 related disease.


INTRODUCTION
Immune checkpoint inhibitors (ICPi) have enabled tremendous survival improvements for an increasing range of malignancies[1]. These medications enhance immune activity against tumor cells by blocking down regulators of the immune system. However, normal cells may suffer collateral damage causing a host of inflammatory disorders. These have been referred to as immune-related adverse events (irAEs), the management of which can be challenging due to their varied and delayed manifestations[2-4]. Although the gastrointestinal tract, endocrine glands and skin are the most affected organs, there is growing evidence that demonstrate other organs such as bile ducts and pancreas can also be affected[4,5]. It can be challenging to differentiate immunoglobulin G4 (IgG4) related pancreaticobiliary conditions from irAEs which share a similar pathophysiology of immune hyperactivity[6,7]. 
We present a case of immune-related pancreatitis and cholangiopathy, which is either a rare manifestation of ICPi, or perhaps ICPi mediated overt expression of IgG4 related disease.

CASE PRESENTATION
Chief complaints
A 48-year-old female presents with two weeks of painless jaundice eight weeks after her last dose of nivolumab.

History of present illness
Along with painless jaundice, she also had generalized pruritus, dark urine, and pale-colored stool. She denied fever, chills, or any other relevant symptoms.

History of past illness
She had a history of well-controlled human immunodeficiency virus (HIV) and asthma. She had presented with constipation, hematochezia, and an associated prolapsing anal mass a few months prior to current presentation. Excisional biopsy of the anal mass confirmed the diagnosis of squamous cell carcinoma (SCC). The patient completed Nigro protocol chemotherapy along with 27 fractions of radiation which was followed by 6 cycles of nivolumab.

Personal and family history
She was an ex-smoker who had quit around 10 years ago. She had no notable family history.

Physical examination
Physical examination revealed jaundice with no other significant findings.

Laboratory examinations
Serum total bilirubin was 9.2 mg/dL with direct fraction of 5.8 gm/dL, Alkaline phosphatase of 442 U/L, aspartate aminotransferase/alanine aminotransferase of 63 U/L and 144 U/L, and lipase 65 U/L. Her serum glucose was 447 mg/dL with an HbA1c of 8.2%. Carcinoembryonic antigen was 3.5 ng/mL and CA-19.9 was 5 U/mL. Serologic evaluation for viral, autoimmune, and hereditary causes of transaminitis was unremarkable. IgG4 level was normal at 108 gm/dL.

Imaging examinations
Computed tomography of the abdomen demonstrated fullness of the pancreatic head with new extrahepatic and intrahepatic biliary dilation. Endoscopic ultrasound (EUS) was performed, revealing diffuse hypoechoic changes, atrophy and lobularity affecting the pancreas diffusely, with peripancreatic lymphadenopathy. EUS-guided fine needle biopsy (FNB) of the pancreatic head revealed pancreatic acinar tissue with eosinophils and germinal center lymphoid aggregates. Features of malignancy were absent in pancreatic parenchymal and lymph node specimens as well as biliary brushings. A single localized biliary stricture was found within the distal common bile duct with upstream dilation which was relieved by a plastic biliary stent via endoscopic retrograde cholangiopancreatography (Figure 1). Overall, the findings in these specimens were suggestive of acute pancreatitis, which was attributed to recent nivolumab. The patient’s total bilirubin improved to normal levels with resolution of symptoms after biliary decompression with the plastic stent. She underwent repeat EUS which had similar findings with repeat sampling by FNB only suggestive of pancreatic inflammation. Bile duct forceps biopsy of the stricture indicated features of acute and chronic inflammation and granulation tissue with no malignancy.

FINAL DIAGNOSIS
Pathology suggested IgG4 related autoimmune cholangitis which we think was possibly triggered by nivolumab.

TREATMENT
The persistent biliary stricture raised concerns for malignancy and also long term management of the stricture and therefore the patient elected to undergo surgical resection. A laparoscopic robotic cholecystectomy, resection of the extrahepatic bile duct and hepaticojejunostomy with a liver biopsy was performed. Liver biopsy revealed mild mixed macro-vesicular steatosis suggestive of non-alcoholic fatty liver disease. The gallbladder had features of chronic cholecystitis with cholesterolosis and sections of the biliary mucosa in the common bile duct revealed marked mixed lymphoplasmacytic cell infiltrates, storiform fibrosis, lymphocytic phlebitis and IgG4 predominant plasmocytic cell infiltrates (30/HPF) (Figure 2). 

OUTCOME AND FOLLOW-UP
Following the hepaticojejunostomy, the patient’s liver enzymes remained normal, and her diabetes progressively improved over several months. She no longer required insulin 3 mo after her surgery and her HgbA1C returned to 6%, which was her baseline prior to her diagnosis of anal SCC. Her anal SCC has remained in remission.

DISCUSSION
We report a diagnostically challenging case of cholangiopathy and pancreatitis in a patient with anal SCC treated with chemotherapy and radiation, followed by nivolumab. After the completion of ICPi immunotherapy, she presented with biliary obstruction and pancreatic inflammation raising concerns for an inflammatory vs neoplastic process. Multiple biopsies were inconclusive but were suggestive of a benign inflammatory process such as autoimmune pancreatitis. A trial of systemic steroid was considered but ultimately not pursued given her history of HIV and fear for reactivation. Her normal CD4 counts with undetectable viral load for HIV, made HIV a less likely etiology. Despite the normal serum IgG4 level and multiple cytologic specimens obtained by FNB, her diagnosis became clearer only after surgical excision which revealed an IgG4-mediated inflammatory process. ICPi exert their action by enhancing the immune response which lead to our hypothesis that this immune hyperactivity triggered by nivolumab resulted in florid expression an autoimmune process associated with IgG4 disease[2-4]. 
Nivolumab is not commonly associated with either pancreatitis or cholangitis. There is a 0%-4.5% and 0.5%-1.6% risk of hepatobiliary disease and pancreatitis with programmed cell death protein 1 therapy respectively[8]. Past research has shown that asymptomatic elevations in lipase and amylase are common with no significant increase in risk of any grade of pancreatitis with these mediations when used alone or in combination[8]. Symptomatic pancreatitis has only rarely been reported and has been treated by holding the medications and using steroids, ultimately resulting in improvement[9,10]. Cholangitis associated with ICPi has been described in two forms[1], large duct cholangitis or secondary sclerosing cholangitis where dilation and hypertrophy of extrahepatic bile ducts are seen on imaging[2] and small duct cholangitis, where there is pathologic evidence of bile duct involvement while larger ducts may appear normal on imaging. Based on limited data, large duct involvement is seen in up to 0.7% while the incidence of small duct involvement is unclear as it relies on liver biopsy[11]. In small duct cholangitis, the inflammatory infiltrate consists of predominantly CD8+ T cell infiltrates. In extrahepatic large ducts, there are plasma cell infiltrates, and the pathology may be very similar to IgG4 related cholangitis, though the density of IgG4 positive plasma cells are < 10/HPF[12,13]. 
On the other hand, pancreatitis and cholangitis are the most common gastrointestinal manifestations of chronic autoimmune fibroinflammatory IgG4 related disorders. Serum IgG4 levels are not specific or sensitive; histology provides the most reliable clue with the presence of lymphoplasmacytic infiltrates and IgG4 levels > 10 per HPF[6]. A cutoff of 50 IgG4 + cells per HPF is considered most reliable, however these are based on pancreatic specimens[14,15]. IgG4-related disease is rarely reported along with ICPi associated autoimmunity. Instead, it has been overlooked as serum IgG4 Levels are usually within normal limits. Among the several reports, only few cases had elevated serum IgG4[16,17]. Interestingly, while pembrolizumab and nivolumab are IgG4 monoclonal antibodies, durvalumab is an IgG1 monoclonal antibody, suggesting the fact that the observed autoimmune organ disease is not a result of direct toxicity by the monoclonal antibody[17]. 
Immunosuppression is the mainstay of therapy for most irAEs after discontinuing the offending agent[4]. Most toxicities are treated with glucocorticoids and responses are seen within 6-12 wk of therapy[18]. Poor responses despite prolonged immunosuppression with steroids have been reported in several case of sclerosing cholangitis which may be due to long half-life of nivolumab of up to 25 d[19]. Poor responses to mycophenolate and tacrolimus have also been reported[16]. Some benefit of ursodeoxycholic acid has also been seen[20].

CONCLUSION
We present a rare case of IgG4 related cholangitis and pancreatitis likely trigged by Nivolumab which has not been reported yet. Our hypothesis suggests a possible role of ICPi in the expression of an overt autoimmune process. More research is needed to study these associations which may help better evaluate and manage patients who are recipients of ICPi therapy.
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Figure Legends
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Figure 1 Cholangiogram obtained via endoscopic retrograde cholangiopancreatography demonstrating a single localized biliary stricture within the distal common bile duct with upstream dilation.
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Figure 2 Hematoxylin and eosin stained. A: Low power hematoxylin and eosin (H&E) showing marked chronic mixed cell infiltrates and fibrosis within epithelial and subepithelial region; B: Medium power H&E microscopy showing venules flanked by lymphocytes consistent with lymphocytic phlebitis (arrows); C: Medium power trichrome microscopy showing Prussian blue trichome staining of fibrosis with storiform pattern; D: High power H&E microscopy showing plasma call predominant inflammatory cell infiltrates amidst biliary glands; E: High power view of same area in D, showing numerous plasma cells highlighted with dark brown signal by CD138 immunohistochemistry antibody, a plasma cell biomarker; F: High power view of same area in D, showing numerous immunoglobulin G4 (IgG4) positive plasma cells highlighted with dark brown signals by IgG4 immunohistochemistry antibody.
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