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Abstract

Interferon B-1la is a widely used immunomodulation treatment for multiple sclerosis. Liver
function impairment is a common side effect and usually develops in the first 6 months after
interferon use. Here, we describe 2 multiple sclerosis patients who developed delayed liver
function impairment 5 years after receiving interferon B-la treatment. Their liver function
recovered after discontinuing interferon use, and further detailed hepatological evaluations
excluded other etiologies of liver function impairment. Our case reports illustrate that liver
function impairment induced by interferon B-la can be delayed for 5 years after starting
treatment and, probably, this is an idiosyncratic reaction. Regular liver function monitoring in
multiple sclerosis patients who receive interferon P is necessary even after the first 6 months
of treatment, especially in those patients with concomitant use of other liver-toxic medica-
tions.

Introduction

Interferon -1a is a commonly used immunomodulation treatment for multiple sclero-
sis. It has been proven that interferon [-la can reduce relapse rate, disease activity
[measured by magnetic resonance imaging (MRI) scanning], and prevent disease progres-
sion [1-3]. Common side effects of interferon B-1a include flu-like symptoms, headache,
depression, insomnia, inflammation or cutaneous necrosis at the injection site [1-3].
Laboratory abnormalities, including liver function impairment, were also commonly
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observed in patients receiving interferon treatment [1-6]. The incidence of abnormal liver
function tests ranged from 1 to 67% in different studies [2-6]. In most cases, liver enzyme
elevation developed during the first 6 months after receiving interferon; therefore, regular
liver function monitoring in the first 6 months is recommended [2, 4-6]. Here, we report 2
multiple sclerosis patients with interferon -la treatment who developed delayed liver
function impairment around 5 years after interferon -1a treatment.

Case Reports

Patient 1

A 56-year-old Taiwanese woman was diagnosed as having multiple sclerosis in May
2000. Her first attack presented as left optic neuritis in December 1998. Her second attack,
with brain stem encephalitis, developed in May 2000. Cranial MRI studies showed T2-
weighted hyperintense lesions in the inferior medulla and upper cervical spinal cord at C1
level at that time. Her IgG index was 0.77 (reference <0.5), but oligoclonal bands were not
found in the cerebrospinal fluid. Autoimmune factors such as anti-SSA/SSB antibody,
antinuclear antibody, and rheumatoid factor were within the normal ranges. She was
diagnosed as having multiple sclerosis and received interferon -1a (Rebif 44 pg subcutane-
ous injection 3 times a week) starting in October 2002. She had sensations of chill after
interferon use at first, but could tolerate it. The results of liver function tests in March 2005
were still within the normal range: alanine transaminase (ALT) 13 U/1 [upper limit of normal
(ULM) <36 U/1]. Recurrent thoracic myelopathy developed in March 2006. The thoracic MRI
studies showed T2-weighted hyperintense lesions in the central gray matter around the T5-
T6 level (two segments). However, her anti-aquaporin 4 (AQP4) antibody test result was
negative (the manufacturer’s recommended level for seropositivity was >5 U/ml; assessed
by Elisa RSR AQP4 Ab kits; provided by Kronus, Ltd.). She was still diagnosed as having
multiple sclerosis rather than neuromyelitis optica (NMO) according to Wingerchuk et al.’s
[7] criteria for NMO in 2006 and McDonald’s diagnostic criteria for multiple sclerosis in
2010 [8], and she continued to receive interferon therapy. After the thoracic myelitis,
mycophenolate prednisolone and cyclophosphamide were also used to control her disease.
However, she could not tolerate the side effects of these medications. Her medications were
changed to azathioprine 50 mg daily in December 2006. During this period, she also received
carbamazepine 100 mg twice a day. Follow-up liver function tests in October 2007 then
showed impaired liver function: aspartate transaminase (AST) 93 U/1 [2.7 x ULM (<34 U/1)]
and ALT 100 U/1 (2.8 x ULM). She only had mild general malaise without other symptoms
such as jaundice. She did not consume any alcohol and denied taking any over-the-counter
medication. However, she took some Chinese herbs with unknown content sometimes.
Initially, azathioprine was suspected to induce liver function impairment, and the dose was
reduced to 25 mg daily in December 2007 and further reduced to 25 mg every other day in
January 2008. However, her liver function gradually worsened in the next few months. In
May 2008, the results of her liver function tests were as follows: AST 213 U/] (6.3 x ULM);
ALT 282 U/1 (7.8 x ULM); alkaline phosphatase (ALK-P) 145 U/1 [1.5 x ULM (<94 U/1)]; total
bilirubin 0.7 mg/dl (ULM <1.3 mg/dl). Detailed hepatological evaluation was started. Results
of hepatitis markers (HBsAg and anti-HCV antibody) and autoimmune titers (antinuclear
antibody, anti-smooth muscle antibody, and anti-mitochondrial antibody) were all within
the normal ranges. In addition, she did not have any other drug reactions such as renal
insufficiency, hemolytic anemia, leucopenia, and thrombocytopenia besides liver function
impairment. Drug-induced hepatitis was highly suspected. Interferon 3-1a was reduced to
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44 ng twice a week; carbamazepine and azathioprine were discontinued in May 2008. She
also stopped taking Chinese herbs after that time. Her liver function improved after reducing
the interferon dose and discontinuing other concomitant medications [July 2008: AST 51 U/1
(1.5 x ULM); ALT 80 U/l (2.2 x ULM); r-glutamyl transpeptidase (r-GT) 110 U/l (ULM <71
U/1)]. Then, her liver function returned into normal ranges after interferon was discontinued
in August 2008 [January 2009: AST 23 U/]; ALT 27 U/]; r-GT 75 U/1 (1.06 x ULM)]. After a
period of follow-up, interferon f3-1a (22 pg twice a week) and carbamazepine (100 mg twice
a day) were added again in March 2009. However, her liver enzymes were elevated again
[April 2009: AST 43 U/1 (1.3 x ULM); ALT 69 U/1 (1.9 x ULM); r-GT 436 U/1 (6.1 x ULM)] a
month later. So, interferon was discontinued, while carbamazepine treatment was continued
(100 mg twice daily). Her liver enzymes returned to normal ranges [AST 24 U/I; ALT 31 U/;
r-GT 150 U/1 (2.1 x ULM)] again in May 2009. The results of her liver function test remained
in the normal ranges at follow-up (November 2010: AST 18 U/l; ALT 19 U/1). The Roussel
Uclaf Causality Assessment Method (RUCAM) scale for this patient after receiving interferon
treatment is 8 [9].

Patient 2

A 43-year-old Taiwanese woman had right optic neuritis in 2001. Her second attack,
with brain stem encephalitis, developed in April 2007. Cranial MRI studies at that time
showed multiple periventricular and right paramedian pontine white matter lesions which
fitted the criteria of dissemination in space according to the McDonald criteria [8]. Her IgG
index was 0.65; oligoclonal bands were not found in the cerebrospinal fluid. Autoimmune
factors such as anti-SSA/SSB antibody, antinuclear antibody, and rheumatoid factor were
within the normal ranges. Since she did not have acute myelitis, which is one of the absolute
diagnostic criteria of NMO [7], she did not receive an anti-AQP4 antibody test. She received
interferon B-1a (Rebif 44 ug subcutaneous injection 3 times a week) under the diagnosis of
multiple sclerosis starting in January 2007. Results of liver function tests in November 2007
were within the normal ranges: ALT 33 U/l and AST 22 U/1. Concomitant medications during
this period were baclofen 10 mg twice a day and zolpidem 10 mg before sleep. However,
follow-up liver function tests in July 2012 showed impaired liver function: AST 93 U/1 (6.8 x
ULM); ALT 251 U/I (7.4 x ULM); amylase 636 [6.4 x ULM (<100 U/1)]; r-GT 73 U/l, and total
bilirubin 0.8 mg/dl. She did not have any clinical symptoms like malaise or jaundice. She also
denied any alcoholic intake and taking any other medication during this period. Rebif was
reduced to 22 pg 3 times a week. Detailed hepatological evaluation was also started. Results
of hepatitis markers (HBsAg and anti-HCV antibody) and autoimmune titers (antinuclear
antibody and anti-mitochondrial antibody) were within normal ranges. She only had mild
elevated anti-smooth muscle antibody tilter (1:80). Further abdominal computed tomogra-
phy scan studies only showed a slight predominance of periportal fat raising suspicion of
inflammatory change. Her liver function improved a little after reducing the interferon dose
[November 2012: AST 84 U/l (2.5 x ULM); ALT 92 U/l (2.6 x ULM)]. Interferon was
discontinued in January 2013 due to the persistently elevated liver function tests. The
results of her liver function test then returned into normal ranges (February 2013: AST 35
U/1; ALT 36 U/]), and interferon treatment was not resumed this time. The RUCAM scale for
this patient after receiving interferon treatment is 7.
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Discussion

Both our patients were diagnosed as having multiple sclerosis and both had elevated
liver function tests around 5 years after starting interferon (-1a treatment. Patient 1 had
some concomitant medication use, namely carbamazepine and azathioprine. Her liver
function improved after reducing the interferon dose, turning back into normal ranges after
discontinuing interferon and concomitant medications. Since the liver function impairment
after interferon use is dose dependent [4, 6], we monitored liver function tests after re-
challenge with low-dose interferon. Liver function impairment developed again after re-
challenge with low-dose interferon, and liver function became normal again after discontin-
uation of interferon. Detailed laboratory tests excluded any other etiology of liver function
impairment; other concomitant drug effects were excluded by the secondary low-dose
interferon re-challenge test. Patient 2 developed liver function impairment without other
concomitant hepatotoxic medications. Her liver function tests improved after reducing
interferon dose, returning into normal ranges after discontinuing interferon treatment.
Although we did not initiate re-challenge with low-dose interferon, detailed laboratory tests
also excluded any other etiology of liver function impairment. The RUCAM scales after
interferon treatment in these two patients are 8 and 7, respectively, which indicated that
liver function impairment caused by interferon 3-1a was probable.

Most studies showed that abnormal liver function after interferon (-1a treatment de-
veloped in the first 6 months after receiving interferon [2, 4, 6]. In a study of >1,000 patients
who received interferon (3-1a treatment, 75% of liver function impairment developed within
the first 6 months after starting therapy, and regular liver function monitoring is suggested
only during the first 6 months of treatment [4]. Delayed liver function impairment is rare in
the literature review. Only Christopher et al. [10] report a multiple sclerosis patient with
delayed liver function impairment 3 years after interferon f treatment. Our patients quite
unusually developed liver function abnormalities 5 years after starting interferon therapy.

Most multiple sclerosis patients on interferon treatment who had elevated liver function
tests were usually asymptomatic and mild cases. Elevated liver function tests rarely led to
interferon discontinuation [1, 3]. The liver enzymes usually return into normal ranges
gradually after dose reduction or interruption of therapy [3, 4]. A high dose and high
frequency of interferon § use may increase the risk of liver function impairment in patients
with multiple sclerosis [4, 6]. Liver biopsies of these patients usually reveal portal inflamma-
tion with centrivenular hemorrhage and mononuclear cell infiltration, which is consistent
with acute hepatitis [11]. If extreme liver enzyme elevation (>20 x ULM) or jaundice
develops, interferon should be discontinued immediately; if liver enzyme elevation is mild
(>5 and <20 x ULM), the interferon dose should be reduced [4]. We tried to reduce the
interferon dose in our 2 patients at first. However, they still had liver enzyme elevation even
on low-dose interferon. Therefore, interferon treatment was discontinued, and the liver
enzymes returned into normal ranges.

Concomitant medications with interferon therapy, including acetaminophen, propionic
acid derivatives like ibuprofen, non-selective monoamine oxidase inhibitors, selective
serotonin re-uptake inhibitors, baclofen, opioid, anti-epileptic medications, and cyclooxy-
genase inhibitors, have been studied; there was no evidence that concomitant use of these
medications will increase the risk of liver function impairment [4]. However, patient 1 had
taken azathioprine, which has potential hepatic toxicity, at the same time [12]. A previous
report showed that 33% (5/15) of patients who received interferon (-1b and azathioprine
had elevated liver function tests which responded to a dose reduction, but none had serious
complications [13]. On the other hand, in 2 other studies with 23 and 181 patients,
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respectively, who received interferon (3-la and azathioprine therapy, no abnormal liver
function test was reported [14, 15]. Although the results of previous studies remain
controversial, it is still possible that concomitant use of azathioprine and interferon might
have caused liver function impairment in patient 1.

In conclusion, our case reports show that interferon 3-1a treatment in multiple sclerosis

may lead to delayed liver function impairment several years later. Delayed interferon (3-1a-
induced liver function abnormality is probably an idiosyncratic reaction and concomitant
use of liver-toxic medication might play a role. Regular liver function test monitoring in
multiple sclerosis patients who receive interferon (3 treatment is necessary even after the
first 6 months, especially in patients with concomitant use of liver-toxic medication.
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