CASE REPORT

Hepatic Injury Induced by a Single Dose
of Nivolumab — a Case Report and Literature

Review

Postizeni jater po jedné davce nivolumabu — kazuistika

a prehled literatury

Kopecky J.!, Kubecek O.", Geryk T.2, Podhola M.?, Ziaran M.", Priester P.!, Hanisova M.', Borilova S.!

' Department of Oncology and Radiotherapy, Faculty of Medicine, University Hospital Hradec Kralove

2The Fingerland Department of Pathology, Faculty of Medicine, University Hospital Hradec Kralove

Summary

Background: The use of nivolumab in the treatment of metastatic melanoma has become well
established during past years. Despite its undeniable efficacy, immune-related side effects may
occur, including acute liver injury. Liver toxicity caused by nivolumab is usually observed as liver
enzyme elevation with mild or no symptoms; further, there is limited information regarding
any histopathological findings. Case: We report a case of a 38-year-old woman with metastatic
melanoma who developed unusual nivolumab-induced hepatic injury after a single dose of
nivolumab. A liver biopsy was performed to assess the aetiology of hepatic lesions as no other
analysis concerning biochemistry, virology, autoantibodies, nor imaging studies revealed any
pathology. The histopathological analysis showed an oedema in the portal fields and mixed
inflammation consisting of eosinophilic and neutrophilic granulocytes. The major finding was
a prominent, predominantly intracellular, cholestasis. Conclusion: To our knowledge, no such
histopathological pattern of liver injury has been described in relation to nivolumab therapy
elsewhere. This type of liver injury shows higher resistance to corticosteroids, which may warrant
upfront high-dose corticotherapy combined with other immunosuppressive agents, including
mycophenolate mofetil. This case highlights a necessary awareness regarding immunother-
apy-related adverse events, which could be severe and potentially life-threatening.
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Souhrn

Vychodiska: Pouziti nivolumabu v [é¢bé metastatického melanomu se v uplynulych letech
stalo terapeutickym standardem. | pres jeho nepopiratelnou Uc¢innost se vsak mohou objevit
nezadouci reakce, v¢. akutniho poskozeni jater. Hepatotoxicita zpUsobend nivolumabem je
obvykle popisovéna jako zvyseni hladin jaternich enzym( s pfiznaky ¢i bez ptiznakd. Informace
o histopatologickych projevech této toxicity existuji v omezené mite. Pripad: Uvadime pfipad
38leté zeny s metastazujicim malignim melanomem, u které doslo k poskozeni jater po jedné
dévce nivolumabu. Jelikoz zadné vysetieni v podobé biochemie, virologie, autoprotilatek ani
zobrazovacich metod neodhalilo pficinu jaterniho selhdvani, byla provedena jaterni biopsie.
Histopatologické vysetieni prokazalo edém v portalnich polich a smiseny zanét sestavajici z eo-
zinofilnich a neutrofilnich granulocytd. Hlavnim nalezem byla prominentni, pfevazné intrace-
lulérni cholestaza. Zdvér: Podle nasich znalosti nebyl tento typ jaterniho postizeni v souvislosti
s [é¢bou nivolumabem dosud popsan. Tento typ jaterniho poskozeni muze byt spojovan s vyssi
rezistenci na lécbu kortikosteroidy, s nutnosti agresivnéjsiho pfistupu ¢i s pouzitim dalsich
imunosupresiv, jako napf. mykofenoldtu mofetil. Tento pfipad déle upozornuje na potiebnou
obezfetnost, ale i nutnost dobré informovanosti o moznych nezadoucich Gcincich souvisejicich
s imunoterapii, které, a¢ nemuseji byt ¢asté, mohou byt potencidlné Zivot ohrozuijici.
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HEPATIC INJURY INDUCED BY A SINGLE DOSE OF NIVOLUMAB — A CASE REPORT AND LITERATURE REVIEW

Introduction
The use of nivolumab in the treatment
of metastatic melanoma has become
well established during past years [1].
Nivolumab, a human monoclonal an-
tibody targeting the programmed cell
death receptor 1 (PD-1), has proven to
be of great benefit in overall survival in
patients with metastatic malignant mel-
anoma; however, despite its undeniable
efficacy, major side effects may occur.
These are usually immune-related and
may be present in various forms, includ-
ing acute liver injury, a potentially se-
rious and life-threatening event. Al-
though the liver toxicity of nivolumab
has been reported in clinical trials, it is
usually described as increased liver en-
zyme, with none or limited information
regarding histopathological observa-
tions. The risk of severe immune-related
hepatic injury is generally considered
to be lower and less common with
anti-PD-1 therapy when compared to
anti-CTLA-4 antibodies [2,3].

Herein, we report a case of unusual
onset of nivolumab-induced hepatic in-

Event or finding

suspicious melanoma  ___________|
on the left leg i

nodular malignant
melanoma T2bNOMO

relapse on .
the left leg '

locoregional relapse
on the left leg and inguina

lymphnode detection in left
inguinal area on PET/C

multiple metastasis in lung and
solitar metastasis in

_____________________

Schema 1. Disease history timeline.

jury after a single dose of nivolumab.
Furthermore, we provide a thorough his-
topathological study of the liver tissue
specimen and discuss possible patho-
genesis and treatment options.

Case report

The present study concerns the case
of a 38-year-old woman with meta-
static melanoma (Schema 1) who de-
veloped severe hepatic injury after the
first dose of nivolumab. Fourteen days
following the introduction of nivolumab
therapy, the patient visited the out-
patient clinic to obtain a second dose;
she had no symptoms of immune-re-
lated adverse events (irAE). However,
the laboratory tests revealed severe in-
crement of liver enzymes and biliru-
bin (alanine aminotransferase - ALT,
aspartat aminotransferase — AST, biliru-
bin, and gamma-glutamyl transferase -
GGT) shown in Graph 1 leading to im-
mediate hospital admission. The patient
had no past medical history of liver
disease, elevated liver enzymes, drug-
induced liver injury, autoimmune disor-

Intervention

radical surgery

2012

tumor excision

surgery of skin
and groin

stereotactic radiation
with Gamma Knife

start of nivolumab
therapy

ders or any other significant comorbid-
ities. There were no signs of metastatic
involvement of the liver on previous
computed tomography (CT) and current
ultrasound imaging studies. Her med-
ication did not include any drugs with
known liver toxicity except for leveti-
racetam 1,500 mg/day, administered as
antiepileptic prophylaxis for brain me-
tastases. Taking into account that rare
cases of levetiracetam-induced hepatic
failure were reported [4], the medica-
tion was switched to a less hepatotoxic
drug, lamotrigine. However, consider-
ing that the liver functions did not re-
solve after cessation of levetiracetam, it
was ruled out as a possible cause of liver
toxicity and returned to the patient’s
medication.

In order to exclude all possible causes
of liver injury, we performed a broad
evaluation spectrum. At the beginning,
drug or herbal intoxication was excluded,
and the patient was tested for a panel
of viral infections (human immunode-
ficiency virus - HIV, cytomegalovirus -
CMV, Epstein-Barr virus — EBV, herpes sim-
plex virus type 1 - HSV-1, herpes simplex
virus type 2 - HSV-2, hepatitis A virus —
HAV, hepatitis B virus — HBV, hepatitis C
virus — HCV, hepatitis E virus - HEV) with
negative results. A screening for possible
iron and copper metabolism disorders
was also negative. The imaging meth-
ods showed no biliary tree distension, no
signs of new liver metastases, nor brain
metastases progression. Taking a step
further, the patient was tested for possi-
ble autoimmune diseases, involving the
assessment of autoantibodies (i.e. anti-
neutrophil cytoplasmic antibodies -
ANCA, anti-mitochondrial antibodies -
AMA, anti-nuclear antibodies - ANA,
antibodies to smooth muscle - SMA,
anti-liver-kidney microsome antibodies -
anti-LKM, anti-soluble liver antigen anti-
bodies - anti-SLA, antibody to liver cyto-
sol —anti-LC-1, and rheumatoid factor), all
of which were negative.

Considering that none of the previous
tests provided any significant informa-
tion regarding the aetiology of the he-
patic lesion, the decision to perform
a liver biopsy was made. The histopatho-
logical evaluation showed an oedema in
the portal fields and mixed inflamma-
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Graph 1. Development of liver enzymes and therapeutical interventions.
Arrows indicate day and manner of intervention: 1) methylprednisolon 2 mg/kg/day; 2) corticosteroids 4 mg/kg/day + mycophenolate
mofetil 2 g/day; 3) methylprednisolon 6 mg/kg/day; 4) tapering of methylprednisolon to 2 mg/kg/day; 5) methylprednisolon 4 mg/kg/day.

tion consisting of eosinophilic and neu-
trophilic granulocytes. The major finding
was a perivenular (zone 3) cholestasis.
Fig. 1 shows the presence of bile both
within the liver cell cytoplasm and the
dilated canaliculi.

Following the recommendations
for irAE management, the patient was
started on methylprednisolone i.v.
2mg/kg/day. Considering that the labo-
ratory results and symptoms did not im-
prove after a week of therapy, the dose
of methylprednisolone was raised to
4 mg/kg/day and further to 6 mg/kg/day.
Because of further deterioration of the
clinical symptoms (jaundice, itching),
the case was discussed within a multi-
disciplinary board, including gastroen-

terologists and a neurologist, and the
patient was started on mycophenolate
mofetil 1g BID and acidum ursodeoxy-
cholicum 1,500 mg/day (Graph 1).

While on combined immunosuppres-
sive therapy, the patient developed mul-
tiple side effects, including blood count
alteration (thrombocytopenia and neu-
tropenia), thyroid function alteration
(decreased thyroid-stimulating hor-
mone), muscle weakness, loss of appe-
tite, and mental discomfort. Consider-
ing this, together with partial restoration
of liver function, we started to gradually
taper the doses of corticosteroids and
mycophenolate mofetil (Graph 1).

Despite the use of antibiotics and an-
timycotics prophylaxis (fluconazole,

45 50 55 60

co-trimoxazole) during the immuno-
suppressive therapy, the patient devel-
oped a mild respiratory infection, which
was promptly managed with antibiotics
(cefotaxime).

Because of neurological symptoms
(epileptic seizures, weakness of muscles
with hemiplegic left upper extremity)
recurring despite sufficient plasma lev-
els of anti-epileptic drugs, progression
of GGT and bilirubin serum levels, we
performed brain magnetic resonance
imaging and a chest, abdomen, and pel-
vis CT scan. There were no new meta-
static lesions in the brain. However, the
CT scan revealed metastases progres-
sion in lungs, adrenal glands and liver.
The limited therapeutic possibilities and

Klin Onkol 2019; 32(2): 133-138

135




HEPATIC INJURY INDUCED BY A SINGLE DOSE OF NIVOLUMAB — A CASE REPORT AND LITERATURE REVIEW

PSP ey
N ".
S ¥ .2 T
S e * B :
- = &
= !t »
. g1 - & p 1 .
’ v - - E
- b, ‘Woe » ia
. g
- 3
{ : ~ IV P em 2
e o
. _ . v e
,‘.ar_ '. . ."’. ‘
2 ' B 3 )
.. ! ';-t-
" - #
e - Y38
% LA . - q 3\
- ’. ' -?‘- . *, ° .
w Yela . . 0 o o i
. Lo el 2 LN

Fig. 1. Histological samples of liver tissue.
Hematoxylin and eosin staining showing the portal fields with mixed inflammation and
predominantly intracelullar and canalicular cholestasis.

unfavourable prognosis was thoroughly
discussed with the patient and her fam-
ily. The consensus was made to provide
the best supportive care. The patient
eventually died 74 days following the
first dose of nivolumab due to tumour
progression.

Discussion

The introduction of immune checkpoint
inhibitors has dramatically improved the
prognosis of patients with metastatic
melanoma; in this regard, nivolumab
has significantly improved overall sur-
vival when compared to ipilimumab or
to chemotherapy [1,5].

Despite the important clinical bene-
fits of nivolumab, immune checkpoint
inhibition is associated with a broad
spectrum of side effects, usually termed
as irAEs, resulting from its mecha-
nism of action, i.e. immune response
enhancement [6].

Overall, the safety profile of nivolumab
is favourable and any possible AEs are
manageable and generally consistent.
IrAEs include dermatologic, gastrointes-
tinal, hepatic, endocrine, and other less
common inflammatory events. There
is no obvious pattern in the incidence,
severity, or relation to nivolumab dos-

age. Most irAEs are of low-grade (i.e.
grade 1-2) with relatively few of high-
grade (i.e. grade 3-4). Most high-grade
events are managed with corticos-
teroids, tumour necrosis factor-alpha an-
tagonists, or mycophenolate mofetil [7].

Although nivolumab-related liver tox-
icity has been reported in the past, it
was usually present in low-grade form.
In this regard, patients treated with
nivolumab monotherapy within clinical
trials (CA209066, CA209037, CA209067,
CA209017, CA209057, CA209063,
CA209025, CA209205, and CA209039),
showed a 6.9% incidence of liver func-
tion abnormalities. An estimated 5.1% of
patients presented usually mild effects
(i.e. grade 1 or 2), whereas only 1.9%
were classified as grade 3 or 4. The onset
of liver toxicity was usually observed
after two to six cycles 1-3 months after
treatment initiation (median 1.9 month).
With appropriate medical therapy, most
of these irAEs were resolved within
a median of 5.4 weeks. Permanent dis-
continuation of the treatment was re-
quired in only 0.9% of patients [1,8-14].

Hepatic AEs induced by PD-1 inhib-
itors commonly shown as an asymp-
tomatic increment of AST and ALT, and
rarely of total bilirubin. Symptoms such

as fatigue, fever, and hepatomegaly, de-
tected by imaging methods, may also
occur [15].

A correct diagnosis, along with the as-
sessment of a hepatic lesion aetiology,
requires the combination of laboratory
tests and a liver biopsy; however, it may
still be challenging to reveal the aetiol-
ogy of the hepatic lesion. Clinical data
may provide further information and aid
in determining the diagnosis, i.e. the re-
lation between therapy start and hepa-
totoxicity onset, resolution time after
drug cessation, time of recurrence upon
re-challenge, and previous evidence of
drug hepatotoxicity [16]. The differential
diagnosis includes drug-induced liver
injury, idiopathic autoimmune hepatitis,
acute viral hepatitis, and acute alcoholic
liver disease. Distinguishing between
idiopathic autoimmune hepatitis and
drug-induced liver injury is much more
challenging in case of immunotherapy,
as these two forms of liver injury have
similar clinical features [17].

Further information regarding any his-
topathological findings in patients with
anti-PD-1 induced liver injury is rather
scarce. Although there are some re-
ports (usually individual case reports or
small case series) of anti-CTLA-4 mon-
oclonal antibodies induced liver toxic-
ity [18,19] with a similar pattern of liver
injury caused by anti-PD-1 therapy. His-
topathological findings of liver injury as-
sociated with anti-CTLA-4 therapy are
usually described as acute hepatitis-
like pattern with focal or confluent ne-
crosis and prominent portal inflam-
mation. However, other pathological
patterns have been reported and some
proportion of cholestasis may also be
present in some cases. The inflamma-
tory infiltrate is composed predomi-
nantly of CD8* T-lymphocytes, admixed
histiocytes, scattered plasma cells, and
eosinophils [18-20].

To the best of our knowledge, there
are only two reported cases, includ-
ing the histopathological findings of
nivolumab-induced liver injury in a pa-
tient with lung cancer and glioblas-
toma [21,22], but none in melanoma. In
the first case, the liver biopsy showed
a moderate lymphocytic inflammatory
infiltrate with bile duct injury and mild
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periportal necrosis. Immunohistochem-
ical staining revealed the prevalence of
CD3*CD8* lymphocytes in the portal
tract. In the latter case, the hepatocytes
showed a diffuse cytoplasmic clearing,
with occasional macro-vacuolar steato-
sis in the centrilobular area. The steatotic
hepatocytes were surrounded by a rich
inflammatory infiltrate, while in the por-
tal tract, only a minimal fibrosis and scat-
tered inflammatory cells were found.
Again, the inflammatory infiltrate was
represented mostly by CD8* cytotoxic
lymphocytes, diffusely scattered within
the parenchyma.

In our case, the evaluation of the liver
tissue by CD3/CD8 immunohistochemi-
cal staining and PD-L1 expression analy-
sis showed only a small number of CD8*
cells in liver sinusoids and portal fields,
whereas CD3* cell presence was much
richer at these sites. The CD3 : CD8 ratio
was 5:1in favour of CD3* cells. PD-L1 ex-
pression was mainly detected in the en-
dothelial cells of liver sinusoids and, spo-
radically, in Kupffer cells; however, it was
absent in hepatocytes.

Taking into account our findings with
available case reports, it could be sug-
gested that anti-PD-1 induced liver in-
jury likely represents heterogeneous
forms of disease, ranging from autoim-
mune hepatitis to other forms with pre-
dominant cholangitic liver disease. In
contrast to both cases mentioned above,
we present a new histopathological pat-
tern involving intracellular and canalicu-
lar cholestasis with only a mild inflamma-
tory infiltrate. In a similar manner to the
case with cholangitic hepatitis [21], we
also observed a worse response to cor-
ticosteroids; therefore suggesting that
a predominant cholangiolitic pattern of
liver injury might require different and
much more intensive therapeutic strate-
gies. However, the specific mechanisms
involved in nivolumab-induced liver in-
jury are currently unknown.

Hepatitis with cholestasis may be in-
duced by a wide spectrum of drugs [17].
Cholestatic patterns of liver injury can
be divided into three basic categories —
acute (bland or intrahepatic) cholestasis,
chronic cholestasis, and a type of chol-
estasis termed as “cholestatic hepatitis”
The histopathological findings in acute

cholestasis usually involve bile plugs
in canaliculi and bile accumulation in
hepatocytes, particularly in zone 3, ac-
companied with mild inflammation.
Chronic cholestasis pattern shows cho-
late stasis and periportal copper ac-
cumulation with some degree of in-
duct injury. Histopathological findings
of cholestatic hepatitis show a variable
spectrum of inflammation and cholesta-
sis, ranging from cases of acute hepati-
tis, involving a cholestatic component,
to cases with minimal inflammation. The
degree of inflammation in cholestatic
hepatitis, predominantly consisting of
neutrophilic infiltrates, tends to be less
severe compared with a case of pure
acute or chronic hepatitis [23].

In order to identify the correct cause
of liver injury, cooperation within a mul-
tidisciplinary team, involving gastro-
enterologists, radiologists and prefera-
bly also pathologists, is important. The
symptoms and findings might mimic
other conditions, such as autoimmune
hepatitis, primary biliary cholangitis, pri-
mary sclerosing cholangitis, viral hepati-
tis, or tumour progression, which need
to be ruled out before being able to dia-
gnose nivolumab induced immune-re-
lated liver injury.

Corticosteroids therapy is the mainstay
of irAE management, in which the dose
depends on a toxicity grade ranging from
0.5 to 2mg/kg/day [24-26]. The response
to corticosteroid therapy in immune me-
diated liver injury can be variable, espe-
cially in presence of a non-typical chol-
angitic pattern. When concerning our
case (or a previously reported lung can-
cer case) [21], the response seems to be
slower and the condition more resistant
to immunosuppressive therapy; there-
fore, a higher initial dose of cortico-
steroids may be required. Alternatively,
other immunosuppressive drugs, such
as mycophenolate mofetil can be used.
Regardless, it must be emphasised that
patients treated with corticosteroids i.v.
therapy are especially prone to infectious
complications and adequate care should
be paid to this issue.

Conclusion
Our case report shows the importance
of vigilance from the first application

of nivolumab and the necessity of reg-
ular follow-up. Special attention must
be given to the fact that hepatotoxic-
ity might represent a severe complica-
tion of immunotherapy with a poten-
tially fatal outcome. In concordance with
previously published data, we demon-
strate that cholestatic hepatitis shows
a poor response to corticosteroid ther-
apy and may justify more potent up-
front immunosuppressive treatment. In
order to collect more data regarding his-
topathological patterns associated with
anti-PD-1 therapy induced liver toxicity,
liver biopsy in patients with severe hepa-
totoxicity is warranted.
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