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CASE REPORT

Methylprednisolone-induced hepatotoxicity in a
16-year-old girl with multiple sclerosis

Eleonora Rotondo, ' Alessandro Graziosi,' Vincenzo Di Stefano,” Angelika Anna Mohn'

SUMMARY

Multiple sclerosis (MS) is a chronic inflammatory
disease with demyelination of the central nervous
system. High-dosage corticosteroids are the first-line
therapy in the acute relapsing of MS. We report a case
of severe high-dose methylprednisolone-induced acute
hepatitis in a patient with a new diagnosis of MS. A
16-year-old girl was admitted for urticaria, angioedema,
nausea and vomiting a month later she had been
diagnosed with MS and treated with high-dosage
methylprednisolone. Laboratory investigations showed
hepatic insufficiency with grossly elevated liver enzymes.
A liver biopsy showed focal centrilobular hepatocyte
necrosis with interface hepatitis. Methylprednisolone-
induced hepatotoxicity can confuse the clinical picture
of patients with MS and complicate the differential
diagnosis. We believe that each specialist should know
it and monitor patients with MS taking high doses of
methylprednisolone. As there is no screening model
that predicts idiosyncratic hepatotoxicity, we promote
screening for potential liver injury following pulse steroid
therapy.

BACKGROUND

Multiple sclerosis (MS) is a chronic immune-me-
diated inflammatory disease of the central nervous
system characterised by a relapsing-remitting
course in 80%-90% of cases." MS is character-
ised by T-cell and macrophage infiltrates leading
to demyelination of the central nervous system.
During a relapse of MS, it is essential to assess the
clinical symptoms and begin appropriate therapy
in order to prevent neurological deficits.> High-
dosage corticosteroids (HDCS), such as methyl-
prednisolone, are considered the first-line medical
treatment in the acute relapsing period of MS.> *
Several trials allowed the use of HDCS in combi-
nation with disease-modifying drugs (DMDs) to
treat acute relapses without unfavourable adverse
events.” © Among corticosteroids, high-dose intra-
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therapy used for MS exacerbations.” High doses of
intravenous methylprednisolone are recommended
once a day (20-30 mg/kg, maximum of 1.0g/day).
Furthermore, pulsed methylprednisolone treatment
has shown to have a short-term benefit on the speed
of functional recovery.’

Many side effects of HDCS are reported in
the young population, including mental changes,
hypertension, arrhythmias, facial erythema, hyper-
glycaemia, hepatotoxicity, gastric ulcerations and

fluid retention.®® However, perhaps not everyone
knows the toxic damages to the liver due to meth-
ylprednisolone. Hepatotoxicity from HDCS had
been described.” '*** This condition was related
to immunomodulator drugs, autoimmune or viral
agents, until recently when the relation between
methylprednisolone therapy and hepatotoxicity
had been proven.”! % We report a case of severe
high-dose methylprednisolone-induced acute hepa-
titis in a 16-year-old girl with a new diagnosis of
MS, describing clinical, laboratory and histological
data after 2 years of follow-up.

CASE PRESENTATION

A 16-year-old girl was admitted to the emergency
room in June 2016 for acute liver injury with urti-
caria on the chest and limbs, angioedema, nausea
and vomiting.

One month before, she was diagnosed with
MS, in accord with the most recent criteria,*® and
treated with a 5-day course of intravenous meth-
ylprednisolone (total dose 1.0g/day); to dismissal
from the hospital on the fifth day, liver enzymes
were within normal limits.

The patient refrained from taking any prescribed
or recreational hepatotoxic drugs. She also denied
any alcohol use and sexual promiscuity. She did not
take any other drugs in the last month.

INVESTIGATIONS

Laboratory investigations showed grossly elevated
alanine aminotransferase (ALT) of 2438U/L
(normal <66U/L) and aspartate aminotransferase
(AST) of 1142 U/L (normal <46 U/L), lactate dehy-
drogenase (LDH) of 2698 U/L (normal <618 U/L),
gamma-glutamyltransferase of 68U/L (normal
<43 U/L), total bilirubin of 2.10 mg/dL, mainly indi-
rect (normal <1.30U/L), ACE of 67 ug/L (normal
<21ug/L) and biliary acids of 10.3 mmol/L (normal
<1.23 mmol/L). Figure 1 shows the AST and ALT
levels during the recovery, which remained high.

A systematic search of the classical causes of
acute hepatitis was performed. Serological tests for
hepatitis (serum anti-Hepatitis A virus (HAV) IgM
antibodies, Hepatitis B antigen (HBsAg), Hepatitis
B virus (HBV)-DNA, anti-Hepatitis C virus (HCV)
antibodies and HCV-RNA) and hepatotropic
viruses (Human herpesvirus (HHV6), cytomegalo-
virus (CMV), Epstein Barr virus (EBV), adenovirus,
parvovirus B19, Coxsackie A-B and echovirus)
were negative. Coprocultures for virus (rota-
virus) and bacteria (Shigella, Salmonella typhi,
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Trend of liver function tests during recovery. The figure shows AST and ALT augmentation during hospitalisation. The horizontal axis

specifies the day from admission. On the vertical axis AST (normal <46 U/L) and ALT (normal <66 U/L) values are reported. AST/ALT values remained
high for about 2 weeks. ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Campylobacter, Yersinia and Aeromonas) were negative. Widal-
Wright was negative. IgM Herpes simplex virus (HSV) 1-2 were
increased slightly. Similarly, antinuclear, antimitochondrial,
antismooth muscle and anti-liver-kidney microsomal 1 (LKM1)
antibodies were negative.

Renal function, serum electrolytes, glycaemia, protein elec-
trophoresis, ammonaemia, thyroid function, lipase, alpha-1-an-
titrypsin, creatine kinase and urine analysis were normal. There
are no data on thrombosis, and coagulation screening was within
normal limits. Repeat abdominal ultrasound scans revealed
an intact liver, bile ducts and normal-sized spleen. There were no
signs of storage diseases (iron, copper); ceruloplasmin, ferritin
and serum iron were within normal limits. The ophthalmologist
excluded the presence of Kayser-Fleischer ring. Considering her
young age, the levels of recreational drugs in the blood/urine and
of alcohol in the blood were not determined.

A liver biopsy was performed and showed focal centrilobular
hepatocyte necrosis with interface hepatitis, supporting the diag-
nosis of drug-induced hepatitis.

TREATMENT

The patient was prescribed antihistaminergic drugs for 6days,
infusion of physiological solution, a ‘hepatic diet’ and acetylcys-
teine 600 mg for liver detoxification.

OUTCOME AND FOLLOW-UP

During hospitalisation the patient had no fever, vomiting, diar-
rhoea, itch and abdominal pain. Liver enzymes returned to
normal limits within 2 months from the onset of symptoms.

Our patient was not administered any disease-modifying
treatment before the hepatitis. The first-line therapy (glatiramer
acetate) was started 3 months after hepatitis.

For 2years our patient presented radiological stability (as
shown by MRI of the brain) in the absence of clinical relapses
and disease activity, with a low degree of disability (Expanded
Disability Status Scale (EDSS)=1).

Since the diagnosis of methylprednisolone-induced hepato-
toxicity, she had not experienced any further relapses or hepa-
totoxic events in the following 2years. At follow-up visits liver
enzymes had returned to normal limits and the patient had no
signs of hepatitis.

DISCUSSION
To date a limited number of cases of methylprednisolone-in-
duced hepatotoxicity had been described.” '*** We report an

idiosyncratic toxic hepatitis from high-dose methylprednisolone
in a 16-year-old girl.

Corticosteroid-induced hepatitis requires exclusion of alterna-
tive diagnoses, and timely recognition of this drug-related reac-
tion is important.'*1*

Immunomodulatory drugs or DMDs significantly reduce the
frequency and severity of clinical relapses and disease activity.””
These drugs reduce relapses in adults by as much as 30%.%% %
However, DMDs are known to induce hepatotoxicity rarely, and
younger patients usually have increased levels of liver enzymes.*°

There are a few cases that described liver injury after meth-
ylprednisolone therapy in patients with MS, most of them not
receiving DMD for MS.

Our patient was not administered any DMD before the hepa-
titis, and methylprednisolone was the only therapy administered
before hepatitis. In fact, 3 months after hepatitis, our patient was
prescribed glatiramer acetate, an immunomodulator drug which
inhibits effector T-cells and regulates antigen-presenting cells
and suppressor T-lymphocytes.*® This is a usually well-tolerated
drug advisable for long-term use.”'

The patient refrained from taking any prescribed or hepato-
toxic drugs and also denied any alcohol use, and the levels of
recreational drugs in the blood/urine and of alcohol and further
substances in the blood were not determined. This is a rele-
vant limitation because recreational drugs, alcohol and further
substances (eg, herbal drugs) may play a relevant role in trig-
gering or intensifying hepatotoxicity.”*>” Exposure to other
possible aetiological agent was excluded. The combination of
clinical, laboratory and histological data suggested a diagnosis
of methylprednisolone-induced toxic hepatitis. The side effect in
this patient was specific for high-dose methylprednisolone,'? and
it was classified as ‘probable adverse drug reaction’.*!

Drug-induced liver injury (DILI) is a complex process and
represents a major cause of liver damage. DILI has an estimated
annual incidence of between 10 and 15 per 10000-100000
persons exposed to prescription medications. Several risk factors
have been associated with the development of DILI. Adults are at
higher risk than children and females may be more susceptible.*®

The mechanism of hepatotoxicity involves the drug itself, its
metabolites and the host immune system.*® Several types of drugs
may lead to hepatocyte necrosis or apoptosis and subsequent cell
death. Some drugs predominantly damage the bile ducts, biliary
export proteins or bile canaliculi (cholestasis), vascular endothe-
lial cells (sinusoidal obstruction syndrome), or the stellate cells.
There may also be mixed patterns of injury.** Hepatocellular
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toxicity may be classified in several ways, including pathogenic
mechanism (intrinsic vs idiosyncratic drug-induced hepatotox-
icity), clinical features (patterns of liver injury) and histological
findings.

Presentations of DILI*! may vary from an asymptomatic form
(mild liver test abnormalities) to cholestasis with pruritus, an
acute illness with jaundice and acute liver failure. Chronic liver
injury caused by drugs can resemble other causes. Differential
diagnosis includes several diseases such as autoimmune hepatitis,
primary biliary cirrhosis, sclerosing cholangitis or alcoholic liver
disease.

We have presented a rare case of corticosteroid-induced liver
injury in a young patient affected by MS. This condition may
occur as acute hepatitis that develops for several weeks up to
6months'? ¥ after short-term drug exposure from steroid
therapy, and prognosis varies from complete recovery to death.”

Toxic hepatitis due to high-dose methylprednisolone therapy
is an adverse event rarely reported in the literature.'® In addi-
tion, while pulsed methylprednisolone treatment has shown to
have a short-term benefit on functional recovery in acute exacer-
bations of MS, it was also reported that hepatotoxicity occurred
after repeated cycles of intravenous methylprednisolone.”

Nociti et al* performed a prospective observational study on
patients with MS after methylprednisolone therapy and observed
a prevalence of 8.6% of liver injury. They described six cases of
patients with severe liver injury after pulsed methylprednisolone
therapy; five of them were female and three of them with a prob-
able autoimmune hepatitis.

Further investigations are needed in order to evaluate the link
between methylprednisolone administration and the occurrence
of autoimmune hepatitis.

Previous papers have highlighted the presence of other auto-
immune diseases in several cases of patients with MS presenting
DILI, but these data are not present in our case.

Previously described cases regarded mainly women with a
mean age of 40 years and, to our knowledge, five cases of adoles-
cent patients have been described.

The risk factors for corticosteroid-induced liver injury are
age above 50 years, female gender and smoking.” However, in
accord with the literature, our patient showed young age and
female gender as risk factors.

Although corticosteroid therapy is associated with liver injury,
idiosyncratic hepatotoxicity is unpredictable. Therefore, assess-
ment of liver function (especially transaminases) during and
following HDCS treatment allows discontinuation of the drug
and prevents liver injury.

Liver injury caused by corticosteroids varied from asymptom-
atic hypertransaminasaemia to fulminant hepatic failure.!%*
Acute presentations include mild liver test abnormalities,
cholestasis with pruritus, and sometimes acute liver failure
mimicking aggressive conditions such as viral hepatitis. In the
remaining cases, chronic liver injury may suggest an autoimmune
hepatitis or primary biliary cirrhosis in the young patient. Atyp-
ical presentations can confuse the clinical picture and complicate
the differential diagnosis. However, in patients with other auto-
immune diseases, such as MS, it is difficult to make the correct
diagnosis because immune-mediated liver toxicity shares similar
immunological pathogenesis.

Screening protocols should be used in clinical practice. We
suggest a close follow-up of liver function tests (transaminase)
following pulsed methylprednisolone treatment.

According to our experience and the literature, we recom-
mend testing transaminases in all patients with MS before pulsed
methylprednisolone treatment and 2 weeks after. Moreover we

suggest a wide monitoring of liver function (gamma-glutamyl-
transferase, direct and total bilirubin) at least once.

In patients at risk, closer monitoring of liver function has been
proposed: once a week during pulse therapy and once a month
for the subsequent year.*' **

Several treatment options have been proposed in the litera-
ture for patients with relapses of MS.* ** However, even if our
patient did not experience further exacerbations, adrenocortico-
tropic hormone as a first measure and then dexamethasone and
plasma exchange seem to be reliable among the most common
treatments, according to published data.*=!

CONCLUSIONS

Patients with hepatitis should be well investigated. A careful
medical history is essential, including drug exposure, concom-
itant disease, alcohol consumption and use of complementary
medicine (eg, herbal medications).

Although the mechanisms of corticosteroid-induced liver
injury are unclear, our case underlines the possible effects of
high-dose glucocorticoids in the induction of liver enzymes,
especially in young patients. In order to prevent potential liver
injury, an early diagnosis is necessary.

Clinicians increasingly use pulse steroid therapies to treat
various inflammatory or autoimmune diseases, but general
awareness of the potential hepatotoxicity of HDCS is very low.
Although hepatitis rarely occurs after steroids, and the real inci-
dence of this toxicity is probably underestimated, it is important
to be aware of this toxicity in order to avoid repeated adminis-
tration of methylprednisolone, especially in patients affected by
liver diseases.

This diagnosis is based on a strong clinical suspicion, accu-
rate anamnesis and overall exclusion of other causes.'> *' Age
above 50 years, female gender and smoking are considered risk
factors.”

We believe that each specialist should know it and monitor
patients with MS taking high doses of methylprednisolone. In
order to avoid potential drug-related risks, an early recognition

Learning points

» Corticosteroid-induced hepatitis is a rare and life-threatening
adverse event that can develop several weeks after short-
term drug exposure from methylprednisolone administration.

» Clinicians increasingly use pulse steroid therapies to treat
various inflammatory or autoimmune diseases, but general
awareness of the potential hepatotoxicity of high-dose
corticosteroids is very low.

» Acute presentations of corticosteroid-induced liver injury
include mild liver test abnormalities, cholestasis with pruritus,
and sometimes acute liver failure mimicking aggressive
conditions such as viral hepatitis; in the remaining cases,
chronic liver injury may suggest an autoimmune hepatitis or
primary biliary cirrhosis in the young patient.

» Patients with multiple sclerosis taking high doses of
methylprednisolone should be screened for potential liver
injury, with wide monitoring of liver function (gamma-
glutamyltransferase, direct and total bilirubin) and monitored
through close follow-up of liver function tests (transaminase)
until 2 weeks after therapy.

» In patients at risk, closer monitoring of liver function tests
was proposed during pulse therapy and periodically for the
subsequent 12 months.
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of corticosteroid-related liver disease is essential. Even if there
is no screening model that predicts idiosyncratic hepatotoxicity,
we promote screening for potential liver injury following pulse
steroid therapy.
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