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Abstract

OBJECTIVES—A case of drug-induced hepatitis mediated by troxis necrosis, a form of
autoimmune hepatitis, is described.

METHODS—Clinical data, light and electron microscopy of an ultrasound-guided core needle
liver biopsy specimen, were examined to investigate the cause of transaminitis in a 26 year old
male patient on Cellcept and Plaquenil for the treatment of lupus erythematosus. A systematic
PUBMED review of troxis necrosis as the underlying mechanism for drug-induced hepatitis was
performed.

RESULTS—L.iver function tests (LFT) were significant for elevated AST (305) and ALT (174);
autoimmune workup was significant for anti-ANA positivity and a-SMA negativity. On light
microscopy, the liver biopsy shows focal areas of lymphocytic infiltrate surrounding and forming
immunologic synapses with lobular hepatocytes, indicating lobular hepatitis of autoimmune
nature. Electron microscopy confirmed the presence of immunologic synapses. Upon cessation of
the offending medications, the LFT returned to baseline with no further intervention. Literature
search yielded 7 previously reported cases of drug-induced hepatitis mediated by troxis necrosis.

CONCLUSION—Troxis necrosis is a novel mechanism for drug-induced hepatitis, including
immunomodulatory medications including monoclonal anti-TWEAK antibody, Cellcept and
Plaquenil, two widely used immunosuppression/anti-rejection medications.

INTRODUCTION

The liver is a unique multifunctional organ that performs a variety of metabolic and
homeostatic functions. An important and under-recognized function of the hepatocytes is
antigen presentation. Indeed, healthy hepatocytes normally do not express MHC class |1
molecules; however, in clinical hepatitis, viral or autoimmune, hepatocytes often exhibit
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aberrant MHC class Il expression, a key component in conferring cellular immunity and
lymphocyte-induced targeted cell injury (Kobayashi et al., 1997; Herkel et al., 2003).

Lymphocyte-induced target cell injury, defined by sensitized lymphocytes forming direct
attachments to antigen-presenting cells to induce cellular injury, has been described
previously (Sigal, 2005; Wang et al., 2001; French & Enbom, 2014). Specifically, T cells,
via T cell receptor (TCR) and CD28, bind to B7 and LFA-1 and ICAM-1 on the antigen
presenting cell plasma membrane to trigger downstream T cell sensitization and activation
(Sigal, 2005; Dustin & Shaw, 1999). The amalgam interaction binding between T cells and
the target cell is termed immunologic synapse formation, which has previously been
demonstrated in tissue culture by electron microscopy (Dustin & Shaw, 1999; Huang et al,
2002). By this mechanism the target cell is slowly devoured by the lymphocyte in a
piecemeal manner, known as troxis necrosis, generating nubbins of cytoplasm and anuclear
cytoplasmic residues (Wang et al., 2001; French & Enbom, 2014).

In this case report, we present a patient with systemic lupus erythematous with lupus
nephritis, who was treated with immunomodulatory medications that led to the development
of acute drug-induced hepatitis. Microscopic and ultrastructural studies revealed the
underlying mechanism is primarily mediated by lymphocyte-induced targeted hepatocyte
injury.

CASE REPORT

A 26 year old man was diagnosed with systemic lupus erythematous (SLE) on 5/2014 based
on malar rash, alopecia, arthritis, serositis, nephrotic range proteinuria, and class Il nephritis
on kidney biopsy. He was placed on prednisone, hydroxychloroquine 200mg bid, and
mycophenolate Mofetil (Cellecept) 1000mg bid; he was simultaneously enrolled in a
randomized clinical trial employing an anti-TWEAK monoclonal antibody in addition to
standard therapy for SLE nephritis, and received the first dose of experimental agent at
20mg/kg on 11/5/14. Despite an initial transient response, he was withdrawn from the
clinical trial on 1/6/15 (last date of study drug administration) due to recrudescent nephritis
activity (proteinuria 2.9 gr/24 hours), skin vasculitis, autoimmune bone marrow exhaustion,
and arthritis. Prednisone was increased to 60 mg on 1/15/15, and he also received blood
transfusions with the intention to start iv. cyclophosphamide. Patient continued to perform
poorly, reported new onset extreme fatigue and malaise, and found to have a spike in his
liver function tests transaminases (AST 305, ALT 174).

He was admitted on 2/21/15 with a concern of viral hepatitis, namely CMV or EBV. Both
Cellcept and PLQ (at stable doses since May 2014) were held. Autoimmune hepatitis was
considered unlikely, given negative prior serologies (a-SMA, AAA, a-LKM1, ANCA), and
the unorthodox response to steroids. NFALD was entertained, however a RUQ ultrasound
failed to disclose it. Infectious workup showed no reactivity for hepatitis A, B, and C
antibodies, and the patient had negative CMV, EBV, and HSV serum PCR tests. Liver
biopsy was obtained on 2/3/2015. On light microscopy, the liver biopsy showed focal areas
of lymphocytic infiltrates surrounding and forming immunologic synapses with lobular
hepatocytes, indicating lobular hepatitis of an autoimmune nature (FIGURE 1).

Exp Mol Pathol. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wei et al.

Page 3

Immunohistochemistry showed that the predominant lymphocyte population was that of
CD4 (FIGURE 2, 3). Electron microscopy confirmed the presence of immunologic synapse,
where the plasma membrane of a lymphocyte binds to the plasma membrane of a hepatocyte
(FIGURE 4).

Over the subsequent 3—4 weeks the LFT gradually improved (AST =74; ALT =71,
Alkaline phosphatase = 97) with no further intervention. A week later, and while on 50 mg
of prednisone daily, the patient experienced acute shortness of breath, with a significant Hgb
drop to 6, and new lung infiltrates verified on bronchoscopy to represent diffuse alveolar
hemorrhage. He was managed with high dose pulse methylprednisolone (1000mg daily x3),
Plasma Exchange (daily x3, and qod afterwards for a total of 5 sessions), and
cyclophosphamide (750mg/m2), and his clinical condition improved.

DISCUSSION

Troxis necrosis (Troxis = nibbling in Greek) is a type of liver injury involving destructive
immunologic signaling between the hepatocytes and T cells (Wang et al., 2001; French &
Enbom, 2014). Through immunochistochemistry and electron microscopy, we have
previously demonstrated that there is an infiltration of lymphocytes in the liver parenchyma
simulating lobular hepatitis (Wang et al., 2001; French & Enbom, 2014; Enbom et al., 2014;
Chen et al., 2010). Ultra structurally, the lymphocytes and hepatocytes formed focal
synaptic connections on the cell membrane. There was a loss of liver cell cytoplasmic
volume. In the sinusoidal area, traversed by the lymphocytes, there were irregular bits of
liver cytoplasm either connected to neighboring hepatocytes or as discohesive nubbins
without nuclear structure remaining. The composite findings are features of troxis necraosis,
previously known as piecemeal necrosis. The piecemeal necrosis is a novel mechanism of
liver injury, hypothesized to be mediated by the MHC class Il antigen presenting function of
hepatocytes. Indeed, healthy hepatocytes normally do not express MHC class Il molecules;
however, in clinical hepatitis, viral or autoimmune, hepatocytes often exhibit aberrant MHC
class 11 expression (Kobayashi et al., 1997; Herkel et al., 2003). Herein, the hepatocyte
internalizes, metabolizes, and presents the antigenic derivative from the medication on MHC
class Il molecule on its membrane surface. The circulating lymphocytes advance through the
endothelium-lined hepatic sinusoids, recognize the foreign antigen, bind to the antigen-
presenting hepatocytes in an MHC class 11 restricted manner, and become sensitized. The
lymphocytes remove the liver cell cytoplasm at the MHC location, resulting in nibbling of
the hepatocytes by the sensitized T cell. The phagocytized liver membrane residual is
transported via an endosome to the lysosome within the T cell for digestion. As a result the
liver is gradually diminished to a nubbins and finally disappear.

Cases of acute liver injury mediated by troxis necrosis have been reported in patients with
Hepatitis B and C, non-alcoholic steatohepatitis (NASH), primary biliary cirrhosis (PBC),
and autoimmune hepatitis (Wang et al., 2001; French & Enbom, 2014; Enbom et al., 2014;
Chen et al., 2010). In drug-implicated troxis necrosis, some of the reported cases to date
have been linked to the consumption of herbal supplement such as Hydroxycut and
Herbalife products (Enbom et al., 2014; Chen et al., 2010). Literature search yielded 7
previously reported cases of drug-induced hepatitis mediated by troxis necrosis (Wang et al.,
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2001; Enbom et al., 2014; Chen et al., 2010). In this report, the implicated drugs are three
immune modulatory medications used to treat systemic lupus erythematosus, including the
experimental drug anti-TWEAK monoclonal antibody. The temporal relation between
cessation of the offending medications and improvement in LFT indicates that our patient
had drug-induced hepatitis.

Mycofenolate mofetil (MMF) is an immunosuppressive drug that works by interfering with
de novo purine synthesis in B and T cells (Villarroel et al., 2009). It is used clinically to
achieve immunomodulation in autoimmune and rheumatologic diseases, and transplantation
(Villarroel et al., 2009). An association between biochemical hepatitis and MMF has been
reported in a woman with severe atopic dermatitis and contact dermatitis (Nguyen & Cruz,
2014). In this case, there was a rapid resolution of the hepatitis after stopping MMF.

Hydroxychloroquine, an alpha-hydroxlyated derivative of cholorquine, is commonly used in
the treatment of rheumatologic diseases. It is rarely associated with hepatotoxicity, with less
than 1% of subjects showing elevated liver enzymes, which has been largely attributed to
idiosyncratic toxic effect (Giner Galvafi et al., 2007). Three cases of acute liver failure
associated with hydroxychloroquine have been reported in patients without baseline liver
disease (Giner Galvafi et al., 2007).

The tumor necrosis factor TNF-like weak inducer of apoptosis (TWEAK) signaling pathway
is often dysregulated in inflammatory diseases and cancer (Wajant, 2013; Bertin et al.,
2013). The safety of monoclonal antibody targeting TWEAK signaling has been assessed in
several phase | dose-ranging clinical trials in patients with various disease processes,
including rheumatoid arthritis and advance solid tumors (Wisniacki et al., 2013; Lassen et
al., 2014). The results from these studies have generally shown good tolerability with no
hepatotoxicity reported. To our knowledge, this case report is the first to observe an
association between LFT abnormalities, pathologic changes on liver biopsy, and anti-
TWEAK monocloncal antibodies. The toxicity effect appears to be idiosyncractic, and
underscores the need for surveillance for this potential side effect in future anti-TWEAK
clinical trials.

In summary, we report drug-induced hepatitis caused by immunomodulatory medications
commonly used in the treatment of a rheumatologic disease. We also report a potential
association between the study drug monoclonal anti-TWEAK antibody and hepatotoxicity.
In this case, troxis necrosis was observed in our patient’s liver biopsy, implicating a novel
mechanism for drug-induced hepatitis secondary to immunomodulatory therapy.
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Fig 1.
Hematoxylin eosin stain of the liver biopsy showing a cluster of lymphocytes (arrow)
removing cytoplasm from adjacent hepatocytes. X1040.
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Fig 2.

Irr?munohistochemistry stain brown for CAM5.2 (CK8 and 18) showing the loss of liver cell
cytoplasm where lymphocytes have removed it (arrows). Some hepatocytes are already
partial or almost completely removed by the lymphocytes coming from the sinusoids. Brown
fragments coming from half laten hepatocytes are seen in the sinusoidals lumens. X1560.
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Fig 3.
Immunohistochemistry stain brown for CD4 lymphocytes fill the sinusoids between the
hepatocytes. X1560
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Fig 4.
Electron microscopic photo showing a lymphocyte in the center binding to a hepatocyte
surface above it (black dot). X4,500.
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