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ABSTRACT

Immune checkpoint inhibitors are becomingmore commonlyused formany forms ofmalignancy.With this class ofmedications being
more heavily used, there has been an associated rise in medication-induced autoimmune hepatitis. This case involves a 35-year-old
woman being treated with nivolumab/ipilimumab for renal cell carcinoma who developed a steroid-refractory autoimmune hepatitis.

KEYWORDS: autoimmune hepatitis; drug-induced autoimmune hepatitis; check point inhibitor; chemotherapy; renal cell carcinoma;
hepatitis; drug induced liver injury; steroid refractory; tocilizumab; nivolumab; ipilimumab

INTRODUCTION

Immune checkpoint inhibitors (CPIs) are becoming increasingly common treatment options for several types of cancers.1While their use
in cancer treatment is very promising, these medications are not without side effects. Specifically, these drugs are commonly associated
with hepatic adverse events, including hepatitis.2 In fact, in one study, hepatitis was found in approximately 5% of people treated with a
CPI.3While we know that CPI hepatitis is a potential outcome of treatment with CPIs, we have yet to establish the best treatment options
for this adverse event. Based on expert opinion, the recommended course of treatment involves high-dose steroids and immunomod-
ulators if needed.4 However, there is not much literature on the management of CPI hepatitis that is refractory to the typical treatments,
although use of tocilizumab has shown some success previously in treatment of immune-related adverse events secondary to CPIs.5

CASE REPORTS

A35-year-oldwomanwith recurrent right kidney renal cell carcinoma, status post resectionwith nephrectomy 16months earlier, on
palliative treatment with nivolumab/ipilimumab, presented to the hospital for further evaluation of elevated liver function tests
(LFTs) and abdominalmagnetic resonance imaging concerning for hepatitis. She had received 4 cycles of treatment with nivolumab/
ipilimumab at the time of presentation, but her last dose had been held themonth earlier because of rising LFTs and concern for drug-
induced autoimmune hepatitis from her CPI treatment. Because of this concern, she had been started on prednisone 120 mg daily 3
weeks before admission. However, her LFTs continued to worsen, prompting her oncologist to recommend admission to the
hospital. Upon admission, her aspartate aminotransferase (AST) and alanine transaminase (ALT) were 582 and 2,828, respectively.
Her total bilirubin level was also significantly elevated at 7.7. She was immediately started on intravenous methylprednisolone 125
mg every 6 hours and mycophenolate mofetil 1,000 mg twice daily. Initially, her LFTs and total bilirubin levels remained relatively
stable on this treatment. However, on hospital day 4, her LFTs increased to an AST of 640 and ALT of 3,342, and her total bilirubin
rose to 10.6. At this point, the decision wasmade to give a one-time dose of 1 g of rituximab in addition to her treatment with steroids
and mycophenolate mofetil. On this day, she also went for a liver biopsy which showed significant lobular hepatitis, loss of zone 3
hepatocytes, acidophil bodies, and Kupffer cell hyperplasia, along with perivenular fibrosis with focal pericellular/perisinusoidal
fibrosis, which are findings compatible with CPI hepatitis (Image 1). Despite treatment with rituximab, her LFTs and total bilirubin
continued to rise, reaching an AST of 660, ALT of 4,091, and total bilirubin of 20.5. After discussion with several physicians at the
nearest liver transplant center and a large literature review, the decision was made to administer a 4 mg/kg dose of tocilizumab. The
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day after the tocilizumab was given, her AST and ALT had both
decreased. Three days later, her total bilirubin began to decrease
as well. The fourth day after the tocilizumab was given, her AST
was 333, her ALT was 2,573 (Figure 1), and her total bilirubin
was 22.2 (Figure 2). At this point, she was stable for discharge
with follow-up monitoring of her laboratory tests 3 times a
week. She was discharged on a prolonged steroid taper.

Laboratory values continued to decline over the next 6 months
before stabilizing with an AST of 26, ALT of 34, and total bili-
rubin of 0.6.

DISCUSSION

Checkpoint inhibitor hepatitis is a known side effect of CPI
treatment that can affect anyone receiving treatment, although
those with preexisting decompensated cirrhosis (Child-Pugh
Class B7 or greater) and those taking a CPI in addition to other
systemic chemotherapeutic agents are most susceptible.6,7 As
the use of CPIs as treatment increases, so will the incidence of
this potentially very serious side effect. Specifically, studies from
2019 reveal that 43.68% of all people with cancer in the United
States are eligible for CPI therapy.8 This number translates to
7.9million patients who are potentially eligible for CPI therapy.
With the incidence of severe CPI hepatitis suspected to be up to
20%,9 this equates to 1.58 million people of whom could be
affected. In addition to just the sheer number of people who
could develop this condition, CPI hepatitis is also associated
with significant mortality. Specifically, CPI hepatitis accounts
for approximately 16% of all immunotherapy-related fatalities.9

Between the significant portion of the population who could be
affected and the potentially significant morbidity and mortality
associated with developing CPI hepatitis, it is imperative that

Figure 1. Liver biopsywith significant lobular hepatitis, loss of zone 3
hepatocytes, acidophil bodies, and Kupffer cell hyperplasia. He-
matoxylin-eosin stain 2003.

Figure 2. Time line of injury andmedication administration with corresponding AST, ALT, and total bilirubin. ALT, alanine transaminase; AST,
aspartate aminotransferase.
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alternative treatment options are found for when the stan-
dard practice fails. As previously mentioned, expert guide-
lines recommend a prolonged course of steroids with
addition of mycophenolate mofetil in advanced CPI hepati-
tis, but there are no established guidelines with recommen-
dations for CPI hepatitis that is refractory to these
treatments. Data collected from various case reports have
suggested utility to calcineurin inhibitors, antithymocyte
globulin therapy, plasma exchange, tocilizumab, and inflix-
imab in the setting of steroid and mycophenolate mofetil-
refractory CPI hepatitis.9 The decision for using tocilizumab
as the agent of choice was due to an interdisciplinary dis-
cussion between our oncology colleagues, those at the nearest
transplant center, and the gastroenterology team. The rea-
soning came down to the mechanism of tocilizumab. While
the pathogenesis of CPI hepatitis is still not clearly un-
derstood, biopsy specimens will have lobular or periportal
inflammation mostly consisting of T cells, suggesting they
play a key part in the condition.10 This patient’s improve-
ment with tocilizumab treatment is possibly because of the
significant role of T cells in the pathogenesis of CPI hepatitis.
This is unlike autoimmune hepatitis, which is predominantly
B-cell driven.10 This key difference between the 2 conditions
may also shed some light on while rituximab was ineffective
in improving this patient’s condition as rituximab primarily
affects B cells, which appear to be less involved in CPI hep-
atitis. Calcineurin inhibitors, such as tacrolimus or cyclo-
sporine, have also been shown to be very effective; however,
because of the high risk of nephrotoxicity, this medication
was not an ideal option because she was status post unilateral
nephrectomy and was not a candidate for renal transplant. In
addition to this specific case showing improvement with
tocilizumab treatment, a small, previous study has shown a
clinical improvement of 79% while on tocilizumab,5 further
supporting the idea that tocilizumab may be efficacious in
this condition. Overall, more studies are needed to un-
derstand the underlying pathogenesis of CPI hepatitis along
with potential treatment options for refractory cases, but this
case report does support the use of tocilizumab as a reason-
able treatment option for refractory CPI hepatitis.
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