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Fulminant hepatic failure and autoimmune disorders
in patient with multiple sclerosis on interferon beta 1a:
a fatal combination?
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We report the case of a 46-year-old woman admitted to

our liver transplant unit for sudden onset of jaundice, ele-

vated transaminases and coma. She had been diagnosed,

ten years before, with progressive relapsing multiple scle-

rosis (MS) involving predominantly the left side of her

body, and treated with steroids for 8 years. She was then

switched to interferon (IFN)-beta 1a 30 lg/0.5 ml i.m.

once weekly. She had never taken anti-inflammatory

drugs or alcohol. Six months later IFN was initiated; a

diagnosis of chronic thyroiditis was made on the basis of

positive antiperoxidase antibodies (160 IU/l, normal value

0–35) and nodular goiter. The thyroid hormones and

liver function were found within normal ranges a few

months before liver decompensation. One year ago, after

a two-and-a-half-year course of IFN-beta treatment, the

patient had a relapse of MS requiring steroid treatment

with clinical improvement. One-and-half months later,

after receiving her weekly injection of IFN-beta, she

became jaundiced and confused reaching comatose stage

in 48 h requiring intubation. She was then transferred to

our liver transplant unit and was treated with steroids,

antibiotic prophylaxis and fluids. Upon admission, no

signs of portal hypertension were present. The laboratory

tests showed aspartate transaminase 505 (normal

value = 10–42 IU/l), alanine transaminase 1232

(10–40 IU/l), gamma glutamyl transpeptidase 73

(2–30 IU/l), alkaline phosphatase 221 (39–92 IU/l), total

bilirubin 15.2 (0.2–1.2 mg/dl), direct bilirubin 9.1

(0.0–0.3 mg/dl), prothrombin activity 28.6 (70–120%),

prothrombine time (PT) 24.9 s, international normalized

ratio (INR) 1.97, total protein 5.4 g/dl (6–8 g/dl), gam-

maglobulins 23.1 (12–22.5%), free tri-iodothyronine <1

(1.5–4.1 pg/ml), and free thyroxine 0.64 (0.80–1.9 ng/ml).

Anti-smooth muscle antibodies (SMA) were positive 1:80

and antiperoxidase antibodies were 112 (normal value:

0–35 IU/ml). All other autoantibodies and serology

screening were negative. The abdominal computerised

tomography scan showed a normal liver with a patent

enlarged portal vein and mild ascites. We then performed

a transjugular liver biopsy, which showed severe acute

hepatitis with sub-massive hepatic necrosis involving 80%

of liver parenchyma. The inflammatory infiltrate was a

mix consisting of lymphocyte and small clusters of plasma

cells seen predominantly in centrilobular areas (Fig. 1).

Trichrome stain highlighted the presence of mild portal

fibrosis. The patient’s score for autoimmune hepatitis was

10.

Three days after admission, the patient developed ful-

minant hepatic failure and, according to King’s College

criteria, underwent uneventful cadaveric liver transplan-

tation. She had a regular postoperative course on single

immunosuppressant drug (tacrolimus) but has devel-

oped hypothyroidism. The autoantibodies repeated were

negative except for antiperoxidase antibodies (73.8 IU/

ml).

Multiple sclerosis is an organ-specific autoimmune dis-

ease thought to be mediated by type 1 helper T cells

(Th1) that produce IFN-gamma that has been thought to

induce the autoimmune process observed in Hashimoto’s

disease. Moreover, the IFNs can contribute to the devel-

opment of chronic inflammation by preventing activated

T-cell apoptosis [1]. MS has also been found to be associ-

Figure 1 Lobule collapse, centrilobular hemorrhage and small clusters

of plasmacells (Haematoxylin and eosin stain: original magnification

4·).
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ated with different autoimmune disorders [2], and IFN

beta treatment, with its immunomodulating effects, could

potentially exacerbate or trigger them in predisposed MS

patients. The liver injury found in MS patients treated

with IFN-beta appears to be primarily hepatocellular

rather than cholestatic, as elevations in transaminases pre-

dominate and usually normalize spontaneously or with

dosage adjustment. In the first 12 months of treatment

about 50% of patients show transaminase elevations, and

in 75% of them it occurs within 6 months. Late onset

cases (up to 2 years after treatment) are seen infrequently.

The majority of serious liver injury cases do not seem to

be related to interferon dosage levels [3].

From the reported literature [4–6], four female cases

with MS and autoimmune profile have been described with

significant liver involvement during treatment with IFNs.

The first patient (antithyroglobulin and antinuclear

antibody (ANA) positive) died of liver failure after

7.5 months of treatment. The second patient (ANA, SMA

and antithyroglobulin positive) had increased transamin-

ases after 9 months of treatment and normalized with

IFN dose reduction. The third patient had a history of

hypothyroidism (with antimicrosomal antibodies up to

1:1600), positive ANA, and after a single week of treat-

ment had liver failure requiring a transplant. In this case

IFN-beta appeared to be tentatively implicated in the

patient’s liver failure though nefazodone may have been a

factor or cofactor [5].

The last patient (ANA and SMA positive) had liver fail-

ure after 2 years of treatment and recovered after she was

switched to steroids and azathioprine.

Our patient required liver transplant and had a history

of autoimmune thyroiditis and, as in the two patients

previously described, positive autoantibodies (ANA and/

or SMA, antithyroglobulin and/or antimicrosomal), sug-

gesting that patients with autoimmune disorders could

potentially be at increased risk of developing liver failure

while on IFN-beta therapy.

Now, patients with MS are generally checked only for

liver function tests (and sporadically for autoantibodies)

before starting IFN-beta, and at regular intervals thereaf-

ter. There are no data from the literature regarding the

baseline incidence of hepatic, thyroid and other autoim-

mune markers in patients both before they underwent

IFN therapy and while they were on it. Recently, a large

Italian cohort study showed that de novo thyroid autoan-

tibodies and dysfunction developed in almost one-fourth

of MS patients [7]. Moreover, patients who remained free

of relapses during the follow-up period were less fre-

quently positive for overall autoantibodies [8]. A recent

report showed that 34% of 835 patients on IFN-beta

developed elevated transaminases. Most of them contin-

ued treatment, but nine patients reached less than five

times the upper limits of normal levels, and one patient

developed liver failure [9].

The reported severity of liver injury in a patient treated

with IFN-beta can be considered a rare and unpredictable

effect related to unknown mechanisms, and although it is

considered a safe treatment for MS patients [8], in light

of the few cases with severe liver autoimmune injury (and

thyroid disorders), we suggest strictly following biochemi-

cal liver tests and autoantibodies in patients with autoim-

mune diseases, because they are potentially at higher risk

of liver failure. We do not recommend performing liver

biopsy in all patients with MS before starting IFN treat-

ment, though it might be promptly indicated in case of

liver enzyme alteration.
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