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Abstract

Regorafenib is a multikinase inhibitor which showed benefits in pretreated metastatic colo-
rectal cancer patients. Hepatotoxicity has been described as a frequent side effect. We report
the case of a 65-year-old patient presenting with jaundice, fever, and hepatocellular insuffi-
ciency which led to death of the patient. She had previously been treated with several lines of
chemotherapy for sub- and diaphragmatic ganglionic metastases of a colon adenocarcino-
ma. There were no liver metastases. The fatal liver failure occurred at the beginning of treat-
ment with regorafenib at a dosage of 3 tablets per day. No concomitant treatment was giv-
en, and other causes of liver damage were eliminated. The liver biopsy showed hepatocyte
necrosis with lymphocyte infiltration. This observation illustrates the risk of severe hepatic
involvement typically occurring within the first 2 months of treatment. Monitoring liver biol-
ogy every 2 weeks is essential during the first 2 months to detect any hepatotoxicity.
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Introduction

Regorafenib is an oral multi-tyrosine kinase inhibitor (TKI) that is indicated as mono-
therapy for the treatment of advanced colorectal cancer (CORRECT trial) [1] and gastrointes-
tinal stromal tumors after imatinib and sunitinib failure (GRID trial) [2]. This TKI has a po-
tent inhibitory activity against vascular endothelial growth factor receptors 1-3 (VEGFR1, 2,
and 3), PDGFR-B, FGFR1, RAF-1, and the mutant oncogenic kinases KIT, RET, and BRAF [3].

The risk of TKI hepatotoxicity was clearly identified in two meta-analyses [4, 5], possibly
favored by underlying viral or drug hepatopathies. Furthermore, fatal hepatocellular insuffi-
ciency has been reported with several TKIs [6]. Abnormalities in liver function tests can be
very common among patients receiving regorafenib [7], and these biological abnormalities
usually appear fairly early following treatment initiation, typically in the first 2 cycles [8].
Severe drug-induced liver injury with fatal outcome occurred in 0.3% of 1,100 regorafenib-
treated patients across all published clinical trials. In the phase 11l CORRECT trial [1], fatal
hepatic failure occurred in 1.6% of the patients of the regorafenib arm and in 0.4% of the
placebo arm; all the patients with hepatic failure had metastatic disease in the liver. In the
phase III GRID trial [2], fatal hepatic failure occurred in 0.8% of the patients of the regora-
fenib arm. In the CONCUR Asian trial [9], hepatotoxicity was more frequently associated with
a cytolysis syndrome than in the CORRECT trial (elevated alanine aminotransferase [ALT] in
7% of the cases and elevated aspartate aminotransferase in 6% of the cases). Similar data
were observed in the CORRECT trial adapted to a Japanese population and a non-Japanese
population, with a significantly higher rate of liver toxicity in the former [10].

Here, we report a case of liver toxicity at a subtherapeutic dosage of regorafenib and
discuss the potential mechanisms involved.

Case Presentation

In 2011, a 65-year-old patient with a lieberkiihnian colonic adenocarcinoma was treated
by surgery followed by 6 months of adjuvant chemotherapy with FOLFOX85. Supra- and
subdiaphragmatic lymph node metastasis that had appeared in June 2012 warranted chemo-
therapy with FOLFIRI-cetuximab. The treatment was complicated by the appearance of Ta-
kotsubo syndrome, imposing the stoppage of 5-fluorouracil. Treatment was picked up again
with irinotecan and cetuximab. A year later, a posterior mediastinal and supraclavicular
lymph node relapse prompted the resumption of treatment with raltitrexed and irinotecan.
In October 2014, nonfebrile diarrhea was associated with a predominant ALT cytolysis syn-
drome, 7 times the upper limit of normal (7xN), with no hepatocellular insufficiency.
Hepatobiliary ultrasound was normal. Serology was negative for hepatitis A, B, C, and E; the
saturation coefficient of transferrin was normal. Uridine diphosphate glucuronosyltransfer-
ase 1A1 (UGT1A1*28) had a common homozygous mutation (HC6/6). The development was
favorable after cessation of irinotecan and the resumption of raltitrexed in monotherapy.

In May 2015, due to metastatic lymph node progression, the patient was treated with
regorafenib, initially with two 40-mg tablets (3 out of 4 weeks) followed by 3 tablets. No
other treatment was administered. Liver biological examinations were normal at the initia-
tion of this treatment and during follow-up every 15 days. At the theoretical day 1 of the
third course, when the regorafenib dosage was increased to 4 tablets per day, the patient
was hospitalized for jaundice without fever, right hypochondrial pain, diarrhea, and asthe-
nia. An abdominal scan showed no dilation of the intrahepatic bile ducts. A biochemical
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analysis showed acute hepatitis with hepatocellular insufficiency: ALT = 40.5xN; aspartate
aminotransferase = 53.7xN; total bilirubin = 332 pumol/L (N: 3-18; conjugated = 165 pmol/L
and free = 167 umol/L); alkaline phosphatases = 1.5xN; TP = 29%; and factor V = 69%. The
serology for hepatitis A, B, C, and E and human immunodeficiency virus was negative. The
polymerase chain reaction for cytomegalovirus, Epstein-Barr virus, herpes simplex virus,
parvo virus B19, and varicella zoster virus was negative. Screening was negative for auto-
immune hepatitis (antinuclear antibody, smooth muscle antibody, antineutrophil cytoplas-
mic antibodies, and liver kidney muscle microsomal antibody). A transjugular liver biopsy
was performed at day 2 of the onset of hepatocellular failure and showed severe acute hepa-
titis in the form of necrotic strands associated with portal necrotic inflammatory activity and
lymphocyte infiltration (Fig. 1). The clinical and biological evolution was unfavorable until
the eventual death of the patient on day 10.

Discussion

Regorafenib metabolism is exclusively hepatic, via two enzymes: cytochrome P3A4
(CYP3A4), an important predictor of drug-induced hepatic disease, and UGT1A9 [11-13].
The hepatic disease is even more marked when other CYP3A4-mediated drugs are adminis-
tered concomitantly [13]. Although UGT1A9 is involved in regorafenib metabolism, its defin-
itive role remains unclear. The UGT1A family has been extensively studied for the predicta-
ble toxicity of irinotecan [14]. The active metabolite of irinotecan, SN38, is transformed into
an inactive metabolite via glucuronidation. Pharmacokinetic interactions are likely, since
regorafenib is a potent inhibitor of UGT1A1 [13, 15] and could be metabolized by UGT1A9,
as is the case with sorafenib [13, 16]. Observations of acute hepatocellular insufficiency have
been reported in 2 patients who previously had toxicity to irinotecan [12]. Nevertheless,
according to our observation, the existence of a 6/6 homozygous common mutation of
UGT1A1 does not argue in favor of a likely cross-toxicity with irinotecan. The definitive role
of the UGT1A polymorphisms remains to be clarified. The therapeutic combinations
FOLFIRI/regorafenib, currently under evaluation [15], will impose a more extensive deter-
mination of the UGT1A profile at the start of treatment.

Other potential mechanisms have also been suggested, such as the impact of regorafenib
on altered hepatic blood flow [11], probably via sinusoidal obstruction syndrome [17]. An
increase in serum lactate dehydrogenase levels indicates hepatic hypoxia and could consti-
tute a biological monitoring parameter during treatment with regorafenib [17]. An autoim-
mune mechanism was also suggested, highlighting the value of immunosuppressive therapy
in addition to discontinuation of regorafenib [18].

Regorafenib is often prescribed to patients already heavily pretreated for metastatic
colorectal cancer. The early hepatic toxicity profiles noted in a phase I trial [3] and during
subsequent trials [1, 2, 9, 10] led to recommendations for monitoring liver biology every 15
days during the first 2 months of treatment [19]. Hepatic damage is characterized by cytoly-
sis syndrome followed by a secondary increase in bilirubin. In our case, hepatocellular insuf-
ficiency also occurred at a subtherapeutic dosage and without any liver metastasis, justifying
a very rigorous monitoring of liver parameters in all cases.
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Fig. 1. Severe acute hepatitis with necrotic stands evaluated at 30% of the parenchyma. HES, x100 (a) and
x400 (b).
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