Graves’ disease in a chronic hepatitis C patient not
receiving interferon therapy

ST Loi, W Chiu

A 36-year-old man with a chronic hepatitis C infection developed hyperthyroidism from a previously
normal thyroid status. Laboratory tests showed both elevated serum thyroxine and anti-thyroid anti-
body titres. The patient’s hyperthyroidism was brought into remission by the administration of anti-
thyroid medication. Graves’ disease is a possible autoimmune manifestation of chronic hepatitis C not
associated with interferon therapy. The mechanism may be due to antigen mimicry, epitope modifica-
tion, or T-cell activation by the hepatitis C virus. New treatment modalities may be more effective than

interferon therapy for chronic hepatitis C patients with thyroid disorders.
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Introduction

Various forms of thyroid disease and abnormal thy-
roid test results have been reported in chronic hepati-
tis C virus (HCV) patients after starting interferon-al-
pha therapy. Graves’ disease, a less common form of
interferon-alpha-induced thyroid dysfunction, has also
been well described.” However, there is a high preva-
lence of abnormal thyroid tests in patients with chronic
HCYV even before interferon-alpha therapy has been
commenced?® although overt hyperthyroidism is rarely
reported. Reference has been made of some cases of
coincidental occurrence of hyperthyroidism and viral
hepatitis.* We present what we believe to be the first
local report of Graves’ disease in a patient with estab-
lished chronic HCV infection not related to interferon-
alpha therapy.

Case report

A 36-year-old Chinese man was followed up at a district
hospital for chronic hepatitis infection four years ago.
There was no history of blood product transfusion, intra-
venous drug abuse, or affected family members. He had
remained relatively asymptomatic except for occasional
attacks of nausea, anorexia, and malaise.
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Two years ago, he attended the hepatology clinic
at the Princess Margaret Hospital, Kowloon, with
tiredness and appetite loss of two weeks’ duration.
His serum bilirubin was 48 pmol/L (normal range,
2-18) and alanine aminotransferase (ALT) level was
1028 U/L (normal range, 0-35). Serum anti-HCV
antibodies [Ortho HCV 2.0 enzyme immunoassay
(Ortho Diagnostic, Raritan, NJ, US)] and HCV RNA
[DNA polymerase, PCR (Perkin Elmer Cetus,
Norwalk, Conn, US)] were both positive., The HCV
RNA in the patient’s serum was extracted, reverse-
transcribed (reverse transcriptase from Promega,
Madison, Wis, US) to ¢cDNA, and amplified using
a nested-PCR technique.! The PCR primer se-
quences were derived from a highly conserved 5'
non-coding region of a cDNA clone of HCV from a
Japanese isolate. The PCR technique was performed
as described elsewhere. * Anti-nuclear factor, anti-
smooth muscle antibody, and other viral hepatitis
serological markers were all absent. Thyroid func-
tion was normal and thyroid antibodies were nega-
tive in the pre-treatment screening for possible in-
terferon-alpha therapy. Liver biopsy showed the
presence of some lymphoid follicles in the portal
tracts, a few damaged bile ducts near these folli-
cles, and low-grade lobular abnormalities includ-
ing acidophil body formation, focal inflammatory
infiltration, and fatty change. The histological di-
agnosis was: mild chronic hepatitis consistent with
HCYV infection.



At follow up four months later, he complained
of palpitations, tremor, and weight loss at a clinic
visit. There was no positive family history of thy-
roid disease. He also had mild diffuse enlargement
of the thyroid gland. Blood tests showed the fol-
lowing results: total serum thyroxine 351 nmol/L
(normal range, 51-142), free serum thyroxine 41.5
pmol/L (normal range, 10-36) and serum thyroid
stimulating hormone < 0.1 mU/L (normal range,
2-11). Anti-thyroglobulin and anti-thyroid micro-
somal antibody titres were both 1:6400; TSH-re-
ceptor antibody was not measured. A thyroid scan
showed increased radioactive iodine uptake. A fine
needle biopsy was not performed. Based on these
findings, the clinical diagnosis of Graves’ disease
was made. Standard dosages of propylthiouracil
were given for 18 months. The patient went into
remission in the second month of treatment. He has
remained euthyroid for the past two months after
stopping the propylthiouracil.

During follow up in the past 24 months, his ALT
level has usually been below 100 U/L. A few epi-
sodes of exacerbation associated with symptoms
have occurred when the serum bilirubin level rose
to more than 70 umol/L. and ALT exceeded 1000
U/L. His latest Liver function tests were normal apart
from a slightly elevated ALT of 54 U/L.

Discussion

The occurrence of Graves’ disease in our patient
against a background of known chronic HCV is
either due to coincidence alone or related to an
extrahepatic autoimmune response to the HCV in-
fection. Judging from the low prevalence (0.6%) of
anti-HCV positivity in the Hong Kong population
found in a local study® and the less common occur-
rence of Graves’ disease in the male sex, chance
association between chronic HCV and Graves’ dis-
ease in our patient is not very likely. An autoim-
mune relationship linking the two diseases is a plau-
sible explanation. Chronic HCV infections are com-
monly associated with extrahepatic autoimmune
diseases such as thyroiditis, thrombocytopenic pur-
pura, Sjogren’s syndrome and haemolytic anaemia.
Graves’ disease is considered with Hashimoto’s
thyroiditis and primary myxoedema as closely
related thyroid diseases which are known autoim-
mune phenomena of chronic HCV.% Autoimmune
abnormalities occur more frequently in chronic
HCV patients than they do in chronic HBV patients.’
However, some extrahepatic immune manifestations
of chronic HBV, such as glomerulonephritis and
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generalised vasculitis, are more common. These
diseases are associated with circulating immune
complexes containing HBsAg and are not related
to autoimmunity.

The patient’s high titres of thyroid autoantibodies
(1:6400) may reflect a genetic pattern which gives
an immunological predisposition to autoimmunity.
Conversely, HCV may have initiated the
autoimmune thyroid disease. A French study found
a high prevalence of thyroid autoantibodies in a
prospective series of patients with chronic HCV
infection prior to interferon therapy.® Our patient,
by virtue of his high titres of thyroid autoantibodies,
also has a strong likelihood of developing
Hashimoto’s thyroiditis. Nevertheless, the current
belief is that the thyroid status is not directly
related to the titre of these antibodies. The finding
of an increased prevalence of serum HCV
antibodies in patients with Hashimoto’s thyroiditis
suggests that HCV may have the ability to trigger
Hashimoto’s thyroiditis.” The mechanism by which
this occurs could be due to HCV mimicking the
structure of some components of thyroid tissue,
modifying thyroid antigens to make them more
immunogenic or activating T cells independently
of antigen.'

Apart from their anti-viral and anti-proliferative
effect, the interferons are also potent immuno-
modulatory agents. Approximately 2% of patients on
interferon-alpha for chronic HCV will develop
autoimmune diseases. Similarly, the induction of
autoimmune reactions—especially autoimmune
thyroiditis—is a recognised complication of interferon-
alpha treatment of chronic HBV infection. Thyroid
dysfunction, or even thyroiditis, is a significant
autoimmune manifestation of interferon-alpha therapy
in chronic HCV infection even though it usually re-
solves without treatment in most cases. It should be
noted that our patient had not received interferon treat-
ment before the onset of Graves’ disease.

There are two aspects to the management of a
patient’s hyperthyroidism. Firstly, radioactive
iodine treatment induces hypothyroidism at the rate
of 3% per year; using a conventional dose, it has
been reported to be as high as 70% at 10 years in
some series. Secondly, interferon therapy may
induce thyroid dysfunction again after a remission
achieved with medical treatment.

We chose not to use radicactive iodine on our
patient whose high titres of thyroid autoantibodies
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signified a propensity for the development of
Hashimoto’s thyroiditis and hypothyroidism. He
refused to undergo subtotal thyroidectomy as an
alternative form of treatment. Therefore, a course
of antithyroid drug was given and it succeeded in
bringing about a remission of his Graves® disecase.
Should his hyperthyroidism recur repeatedly, we
may have to consider giving him radioactive iodine
and accept the high possibility of hypothyroidism
and the inconvenient necessity of giving thyroxine
replacement.

As for the second problem, we have managed
the patient conservatively and withheld interferon-
alpha treatment for the time being so as to avoid
any interferon-induced thyroid dysfunction. Future
treatment options will include a trial of interferon-
alpha despite the inherent risks or the use of novel
agents.

Graves’ disease is one of the autoimmune dia-
theses of chronic HCV infection, independent of
interferon-alpha therapy. Interferon-alpha—with its
effect on the immune system—is not an ideal agent
for the treatment of patients with chronic HCV who
are in remission from hyperthyroidism or have high
titres of thyroid autoantibodies. In these situations,
proteinase inhibitors, antisense compounds and
therapeutic vaccines may hold promise for future
treatment of patients.
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