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Abstract: Drug induced liver injury (DILI) is the most common cause of acute liver failure and 5-10% of patients
hospitalized for jaundice are diagnosed with DILI. For a diagnosis of DILI to be made, there should be exclusion
of other etiologies of liver injury and the use of a precipitator drug, latency of symptoms, and resolution of
liver injury once the offending drug is identified and discontinued. In our case report, we present a patient
with idiosyncratic hepatocellular pattern DILI after two doses of ocrelizumab for treatment of multiple
sclerosis. Ocrelizumab was given 16 and 27 days prior to the onset of icterus, jaundice, and fatigue, in a patient
without the evidence of prior exposure to hepatitis B virus. At presentation labs revealed severe acute
hepatocellular liver injury with R factor of 30.42, marked hyperbilirubinemia, and transient hypoalbuminemia.
No evidence of latent or active hepatitis B infection was detected. Drug dechallenge led to return of liver
chemistries to near-normal levels 31 days after the onset of her symptoms. This case indicates DILI diagnosis
associated with the use of ocrelizumab, and warrants careful monitoring of liver functions in patients even in

the absence of hepatitis B.
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Introduction

Drug-induced liver injury (DILI) is the most common cause of acute liver failure!. The diagnosis
requires presence of a precipitator drug, latency of symptoms, resolution of liver injury once the
offending drug is discontinued, and exclusion of other etiologies of liver injury?2?2.

Ocrelizumab is a recombinant human anti-CD20 monoclonal antibody approved by the FDA in
2017 for treatment of primary progressive multiple sclerosis in adults <55 years old*. The double-
blinded, multicenter, placebo-controlled ORATORIO trial showed slowed disease progression for up
to 6.5 years®. However, ocrelizumab has been associated with development of adverse effects in
patients >55 years old with inactive disease. Standard administration consists of two loading
intravenous infusions of 300 mg two weeks apart, followed by 600 mg every six months thereafter®.
Seven percent of patients treated with ocrelizumab developed adverse effects including infections,
infusion-related reactions, oropharyngeal pain, and flushing”. To date, one hepatic adverse event has
been reported: a fulminant echovirus 25-associated hepatitis in a patient found to be hepatitis B-
immune through exposure®. Consequently, ocrelizumab is contraindicated for patients with active
hepatitis B>°. In our case, the patient presented with negative hepatitis B surface antigens and
antibodies.

Here, we report a patient with an idiosyncratic, hepatocellular DILI after two doses of
ocrelizumab for treatment of multiple sclerosis, proven by improvement with discontinuation of
drug.

Case Report

A 51-year-old female with a past medical history of multiple sclerosis (MS), limb-girdle muscular
dystrophy, psoriatic arthritis, hypertension, hypothyroidism presented to our tertiary care center
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with a 4-day history of jaundice and icterus. She endorsed associated symptoms of fatigue, nausea,
vomiting, and dark urine.

She had recently been started on ocrelizumab for management of MS, with two loading infusions
given 29 and 16 days prior to symptom onset. She denied use of new prescriptions, over-the-counter
medications, health supplements, and recreational substances. She admitted one alcoholic drink 1-2
times weekly. There was no personal or family history of liver disease. Physical exam was notable
for gross jaundice, but no asterixis, altered mental status, nor other liver-associated findings. Labs at
baseline, obtained approximately 10 months prior to hospitalization, revealed AST, ALT, and platelet
counts all WNL.

Admission labs revealed severe hepatocellular liver injury with AST 990 U/L, ALT 1914 U/L,
GGT 437 U/L, ALP 188 U/L (Figure 1A), direct 10.4 mg/dL and total bilirubin 12.4 mg/dL (Figure 1B).
Twenty-seven days later, liver enzymes were nearly normal with AST 52 U/L, ALT 119 U/L, ALP 96
U/L, total bilirubin 2 mg/dL. PT was elevated at 14 seconds when obtained on day 4 and 14, and
resolved to WNL on day 17. INR remained WNL throughout. Platelet count on admission was WNL
at 293 K/mm3 (Figure 1A). However, when labs were obtained 5 times between days 5 and 17, the
serum platelet count transiently dipped below normal range to 132-149 K/mm?.

On the third day of hospitalization, n-acetylcysteine therapy was initiated. Immediately, she
developed a moderate allergic reaction with hives, flushing, moderate difficulty swallowing, and
tachycardia. Therapy was discontinued, and the patient received one dose each of diphenhydramine,
famotidine, and 125 mg methylprednisolone. Before methylprednisolone administration, her liver
chemistries had been down trending.

At 1-week post-discharge (day 14 on Figure 1), our patient noticed worsening icterus and
fatigue. Liver enzymes had also become mildly worse again (Figure 1A, 1B) despite a general down-
trending course. She was prescribed prednisone 40 mg daily for 1 week. Over 4 months after
discharge, liver function had monotonically improved to AST 36 U/L, ALT 39 U/L, ALP 69 U/L, T bili
0.4 mg/dL, D bili <0.2 mg/dL, albumin 4.5 g/dL.

Labs were negative for hepatitis A antibody IgM, hepatitis B surface antibody, hepatitis B surface
antigen, and hepatitis C antibody. Polymerase chain reactions for infectious etiologies of Epstein-Bar
virus and cytomegalovirus were negative. Other laboratory findings including ammonia,
ceruloplasmin, iron panel, ferritin, and lactic acid were WNL. Anti-smooth muscle antibody IgG,
anti-mitochondrial antibody, and serum IgA were unremarkable. However, ANA titers and IgG
(1142 mg/dL) were elevated. Right upper quadrant ultrasound with dopplers detected a hyperechoic,
indeterminate right inferior lobe lesion, corresponding to a previously visualized segment lesion on
CT, likely a hemangioma.
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Figure 1. Timeline of events and trended laboratory values for pertinent liver function serum markers
on graph A: AST, ALT (U/L), ALP (U/L), and graph B: total bilirubin (mg/dL), direct bilirubin
(mg/dL), albumin (g/dL), platelet count (K/mm?). MethylPred, methylprednisolone. Vertical gray
lines indicate steroid use.

Discussion

DILI is classified as direct, indirect, or idiosyncratic, depending on pathophysiology?2. Direct
hepatotoxicity is dose-dependent, is reproducible in animal models, and typically occurs days after
drug onset>!112, Idiosyncratic and indirect hepatotoxicities have neither of the first two characteristics
of the direct classification, and typically display a variable (days to years) or delayed (months)
timeline, respectively 3. Idiosyncratic hepatotoxicity can further be divided into hepatocellular,
cholestatic, or mixed categories, using an R ratio, calculated as the ratio of ALT and alkaline
phosphatase divided by their respective ULNs. An R value >5 indicates hepatocellular, <2 indicates
cholestatic, and 2<R<5 indicates mixed DILI415,

With discontinuation (dechallenge) of ocrelizumab, we expected gradual improvement of liver
functions. Labs demonstrated a marked idiosyncratic hepatocellular liver injury pattern and R Factor
of 30.48, with daily improvements since admission and near-complete resolution by day 31. Liver
biopsy was not obtained from the patient at the time, due to swift improvements after dechallenge.

A critical component of diagnosing DILI was to rule out other differential etiologies that could
cause hepatocellular predominant liver injury. We eliminated viral hepatitis, infectious etiologies,
Wilson’s disease, hemochromatosis, and ischemic hepatopathy. Since ANA titers and IgG total were
mildly abnormal (1142 mg/dL), drug-induced autoimmune liver disease (DIALD) should also be
considered amongst potential differentials. DIALD can be divided into several subcategories
including autoimmune hepatitis (AIH) with DILI's, drug induced-AIHY, and immune-mediated
DILI'. DIALD is still an under-reported and poorly defined category that would benefit from more
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attention and is frequently misdiagnosed as DILI. Both can be triggered by viruses and drugs's*°.
Castiella et al. reported 65% of DIALD cases relapsed after steroid withdrawal'®. However, our
patient had continued to improve over a course of 4 months without steroid withdrawal relapse
(Figure 1). This lack of relapse indicates a greater likelihood of DILI presentation as opposed to
DIALD.

Lastly, an abstract report was recently published by Ibrahim et al in October 2022, describing a
similar instance of severe liver injury associated with ocrelizumab use®. The report resembles our
case due to inception of symptoms occurring weeks after initial infusion, and it was briefly mentioned
that the healthcare team administered intravenous and oral corticosteroids upon discharge from the
hospital®. The report is nuanced due to greater degree of transaminitis and associated serum
inflammatory markers®. A liver biopsy was additionally obtained?. We expect that our report
supplements this abstract as well as provide insight into different degrees of severity that can
manifest with ocrelizumab-induced liver injury.

Conclusion

The patient’s liver enzyme pattern, timeline of improvement, and recent inciting event with
ocrelizumab are all suggestive of idiosyncratic drug-induced liver injury manifesting as acute
hepatocellular hepatitis. This case report represents one of the first accounts of drug-induced liver
damage from a recently FDA-approved CD20-monoclonal antibody, ocrelizumab. The goal of this
report is to increase awareness of practitioners to rarer adverse effects caused by this medication that
they may see in patients.
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