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Improvement of multiple sclerosis on tacrolimus plus
mycophenolate mofetil after liver transplantation

Clinical improvement of multiple sclerosis in a patient requiring liver
transplantation for acute liver failure following interferon-b therapy
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Introduction

Interferon-b (IFN-b) is standard therapy for recurrent

multiple sclerosis (MS). Life-threatening adverse effects

are rare, but a high frequency of elevated liver enzymes is

reported [1]. Several randomized clinical trials show high

rate of intermittent ALT level elevations during IFN-b
treatment [2]. In a summary of six different randomized

trials the 2-year cumulative rate of patients with elevated

ALT was 67% for 721 patients being treated with 44 lg

IFN-b1a thrice weekly, and 53% for 398 patients being

treated with a lower dose of 22 lg thrice weekly [2].

The vast majority of the hepatic enzyme elevation and

symptomatic dysfunction are mild and transient. Serious

liver injury is rare (Table 1), but can occur [3] and is

more frequent in females [2]. Dosage reductions are nec-

essary in <5% of treated patients but seem to help reduc-

ing the frequency of deterioration [4].

In case of fulminant organ failure treatment options

are limited: dosage reduction or withdrawal of IFN-b
leads normally to rapid improvement of liver function

[3,5], liver transplantation can be ultima ratio.

In the literature only one case of organ transplantation

because of fulminant liver failure after IFN-b treatment is

reported [3]. In this case, it was later reported that

co-administration of IFN–b in combination with nefazo-

done might have been involved in the development of

liver failure [6,7].

We report a second patient who underwent liver trans-

plantation after development of acute liver failure during

IFN-b therapy for MS with evidence for autoimmune

hepatitis, thus supporting earlier discussions on auto-

immune hepatitis in patients with MS [8]. More impor-

tantly, in our case and in one earlier, it was demonstrated

that liver transplantation was followed by a remarkable

improvement of the underlying MS.

Case report

A 51-year-old-Caucasian woman was diagnosed suffering

from MS in 05/2006. Treatment with 30 lg IFN-b per

week for relapsing-remitting MS was initiated in 06/2006.

Eight weeks after initiation of IFN treatment the patient

was admitted to hospital due to rapidly progressing non-

specific jaundice. Interferon was immediately stopped

after a total of 240 lg IFN-b. All IFN injections had been

combined with 500 mg ibuprofen. Medical treatment also

included simvastatin for elevated blood lipids and antide-

pressants (sertralin, lorazepam).

Because of disease deterioration with elevated ALT and

AST and rapidly increasing bilirubin and INR she was

admitted to hospital. She also developed hepatic encepha-

lopathy grade II� and therefore was transferred to our

transplantation unit 8 days later.

At admission to our hospital the initial liver enzymes

where elevated, serum bilirubin was 630.2 lmol/l (normal

<20.5), international normalized ratio was 1.73 (INR)

(normal <1.2), albumin was 28.6 g/l (normal 35–45).

Viral serology for hepatitis A, B and C, cytomegalie,

Epstein–Barr virus and HIV was negative. Antinuclear

antibodies were positive at a titer of 1:160 while other

autoantibodies (including ANCA, anti-mitochondrial

antibodies, liver–kidney–microsomale antibodies) where

negative as was copper in urine. CT and sonography

showed no signs of cirrhosis. AIH score was 12, equiva-

lent to probably autoimmune hepatitis, and later reas-

sured by the histological result of the explanted liver

(Fig. 1).

Hepatic encephalopathy grade II� further progressed

despite treatment with lactulose to hepatic coma within

24 h and the patient was listed for emergency liver trans-

plantation.

Table 1. Cases of fulminant hepatic failure after IFN-beta treatment

(n = 1, female).

Concomitant medications AIH-score

Yoshida et al. [3] Nefazodone Data not available

Duchini [14] Unknown 13
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Three days after admission to transplantation unit, liver

transplantation was performed. Pathologic examination of

the explanted liver revealed hepatic bridging necrosis,

massive inflamed tissue and early cirrhosis indicating an

autoimmune hepatitis. AIH score increased to 15.

These findings were considered to indicate an autoim-

mune hepatitis and acute inflammation leading to an

increase in certainty about the autoimmune hepatitis as

the score increased to 15.

Post-transplant immunosuppression consisted of tacrol-

imus (Prografª, Fujisawa), Mycophenolate Mofetil (Cell-

Ceptª, Hoffman-LaRoche) and tapering prednisolone.

4 weeks after transplantation the patient was discharged.

She did not have any relapses of MS during 12 months

after transplantation. Her neurological symptoms (i.e. cer-

ebellar ataxia) have improved dramatically.

Discussion

Our patient had no history for liver diseases and a non-

suspicious medical history. Other causes of liver failure

where excluded. Consequently, we presume the fulminant

liver failure to be related to the IFN-b even though a

toxic component of the co-medication cannot be com-

pletely excluded [9], we suspect that the immunomodula-

tory properties of IFN-b induced an acute autoimmune

hepatitis, as it has been suggested in some patients before

[10].

Even though liver enzyme elevations during treatment

with IFN-b for MS occur more frequent in males, symp-

tomatic hepatic dysfunction is more common in females

[2, Table 1]. Undiagnosed or inapparent autoimmune

hepatitis has been described to exacerbate in case of inter-

feron-a therapy [10]. Likewise, it has been suggested that

IFN-b might induce autoimmune hepatitis in patients

with MS [10].

It shall also be stressed that liver enzymes shall be

monitored in case of IFN-b therapy, as early initiation of

steroids can prevent deterioration and fatal course [5].

Other patients with liver failure after IFN treatment

showed signs of an acute nonviral hepatitis in liver biop-

sies [4,10] and in two of these cases steroids were success-

fully given [10].

On the basis of this autoimmune component of the

liver failure, early prescription of steroids might prevent

deterioration. Autoimmune liver diseases, not related to

drug treatment, have been reported in patients with MS

[8]. Thus close monitoring of liver enzymes in patients

with IFN-b treatment is highly recommended. Finally,

patients with MS can be transplanted relatively safe [3,11,

Table 2], if early initiation of steroids does not lead to

amelioration. There is even evidence of improvement of

MS associated symptoms following liver transplantation

[12] and initiation of immunosuppression with tacroli-

mus and mycophenolate mofetil. This raises the question

(a)

(b)

Figure 1 (a) Bridging necrosis, inflammation and early cirrhosis (b)

hepatic bridging necrosis.

Table 2. Cases of liver transplantation in patients with MS.

Reason for liver

transplantation Immunosuppression Outcome

Pontecorvo et al. [11] PBC Corticosteroids, cyclosporin, azathioprine Progressive MS despite improved liver function

Yoshida et al. [12] FHF Corticosteroids, tacrolimus, mycophenolate mofetil Improved MS and improved liver function

This case FHF Corticosteroids, tacrolimus, mycophenolate mofetil Improved MS and improved liver function

PBC, primary biliary cirrhosis; FHF, fulminant hepatic failure; MS, multiple sclerosis.
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whether tacrolimus or mycophenolate mofetil or their

combination might be a treatment option for MS as sug-

gested in an animal model, where tacrolimus showed

marked protection against demyelination and axonal loss

[13].
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