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Summary

Background: Mixed cryoglobulinaemia (MC), a sys-
temic vasculitis associated with hepatitis C virus
(HCV) infection in >90% of cases, is frequently
complicated by multiple organ involvement. The
prevalence of thyroid disorders in MC has not yet
been studied.
Aim: To investigate the prevalence and clinical
features of thyroid involvement in patients with
HCV-associated MC (HCVþMC).
Design: Case-control study.
Methods: HCVþMC patients (n¼ 93, 17 men and
76 women, mean� SD age 63� 10 years, mean
disease duration 14� 7 years) consecutively refer-
red to the Rheumatology Unit were matched
by sex and age (� 2 years) to (i) 93 patients with
chronic C hepatitis (CH) without MC and (ii) 93
healthy (HCV-negative) controls from the local
population. Measurements included prevalence of

hypo- or hyperthyroidism, thyroid autoantibodies,

thyroid nodules and thyroid cancer.
Results: By McNemar’s w2 test, the following

thyroid abnormalities were significantly more fre-

quent in HCVþMC patients than in HCV-negative

controls: serum anti-thyroperoxidase autoantibody

(AbTPO) (28% vs. 9%, p¼ 0.001); serum AbTPO

and/or anti-thyroglobulin autoantibody (31% vs.

12%, p¼ 0.004); subclinical hypothyroidism (11%

vs. 2%, p¼ 0.038); thyroid autoimmunity (35% vs.

16%, p¼ 0.006). Serum AbTPO were also signifi-

cantly more frequent in HCVþMC patients than in

CH controls (28% vs. 14%, p¼ 0.035).
Discussion: The prevalence of thyroid disorders

is increased in patients with HCV-related mixed

cryoglobulinaemia. We suggest careful monitoring

of thyroid function in these patients.

Introduction

Mixed cryoglobulinaemia (MC) is an immune-

complex-mediated systemic vasculitis character-

ized by the classical clinical triad of purpura,

arthralgias and weakness, along with several

immune-mediated manifestations.8,21,33 During the

last decade, a large body of epidemiological,

clinico-pathological and laboratory evidence has

demonstrated the presence of hepatitis C virus

(HCV) infection in >90% of MC patients.1,2,15,16

In addition, chronic HCV infection may be respon-

sible for a constellation of hepatic and extra-

hepatic manifestations: hepatocellular carcinoma,

MC, thyroid disorders, and B-cell lymphomas.19,23

Among these autoimmune and neoplastic dis-

eases, MC represents the most frequent HCV-

related extra-hepatic complication.19,23 The HCV
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lymphotropism17,51 may trigger the B-lymphocyte
expansion frequently observed in MC patients, with

the resulting production of different autoantibodies,
including rheumatoid factor and cryoprecipi-
table immune-complexes, leading to cryoglobulin-

aemic vasculitis with multiple organ damage.1,19,21

Aminotransferase elevations and/or liver histological

activity, renal involvement, peripheral neuropathy,
and generalized vasculitis are the most frequent
complications of MC.1,8,19,21

Thyroid involvement has been reported in

HCV-infected subjects with variable fre-
quency,14,20,25–27,41,44 and we recently reported

a high prevalence of papillary thyroid cancer in
patients with hepatitis C.4 We therefore investigated
the prevalence and the characteristics of thyroid

disorders in a large series of HCV-related MC
patients with clinically evident MC syndrome,

compared with age- and sex-matched controls
from the general population, and with patients
with chronic hepatitis type C but no MC.

Methods

Patients

MC patients (n¼ 111) consecutively referred to

the Rheumatology Unit of the University of Pisa
were recruited into the study between 1999 and

2001. The diagnosis of MC was based on the
presence of serum mixed (IgG-IgM) cryoglobulins
and the classical clinical triad (purpura, weakness,

arthralgias), and the exclusion of other well-known
systemic disorders, such as immuno-rheumatic,

neoplastic, and infectious diseases.1,2,8,15,16,21

HCV infection was systematically evaluated in all

patients, and nine were excluded because they
were HCV-negative. Another nine patients were
excluded from the study: four due to a previous

treatment with external radiotherapy in the region
of the neck or mediastinum; two because they

were undergoing IFNa treatment at the time of
the study; and three because it was not possible
to obtain blood samples for thyroid hormone meas-

urements. Each of the remaining 93 MC patients
eligible for the study was matched, by sex and

age, with a control from an HCV-negative group
from the same geographic area (north-west Tuscany).
This control group was extracted from a larger

sample of 1640 subjects in a population-based
survey of thyroid disorders. Another control group

consisted of 93 sex- and age-matched patients with
chronic type C hepatitis (CH) without CM, extracted
from a larger cohort of 491 CH referrals. Extraction

of either control group from the original populations

was performed by finding the closest age match
(� 2 years) to each case within either gender. When
more than one age match was available per case,
the choice was made at random. Thyroid status
was investigated in all groups. The main demo-
graphic and clinico-serological features of the
MC patients are reported in Table 1. Thirty-three
had been previously treated with IFNa for a mean
of 6.7 months (range 1–13), at a mean dosage
of 10.2 MU/week (range 3–6); the time elapsed
from the last course of IFNa treatment ranged from
6 to 84 months (mean 43). No statistically signifi-
cant difference was observed in the main demo-
graphic and clinico-serological features of MC
patients treated (MC/IFNþ ) or untreated (MC/IFN-)
with IFNa.

At the time of study, 69 MC patients were taking
low doses of corticosteroids, 13 had previously been
on corticosteroids and 11 had never been treated
with corticosteroids. No MC patient had had plasma
exchange treatment in the last year before the
study. In both patients and controls, a careful medi-
cal history was collected, with particular regard
to family history of thyroid disease, residence in
iodine-deficient areas, smoking habits, and drugs.
Thyroid status was investigated by physical exami-
nation, thyroid ultrasonography, serumTSH, FT3, and
FT4 measurements, and anti-thyroglobulin (AbTg),
anti-thyroid peroxidase (AbTPO) and anti-TSH

Table 1 Clinical characteristics of 93 patients with

HCV-related MC

Age (years) 63� 10

Men/women 17/76

Disease duration with MC (years) 14� 7

Purpura 88%

Weakness 98%

Arthralgias 93%

Arthritis 14%

Raynaud0s phenomenon 46%

Sjögren0s syndrome 52%

Peripheral neuropathy 78%

Renal involvement* 19%

Aminotransferases elevation

and/or histological activityy
74%

Non-Hodgkin’s lymphoma 4

Hepatocellular carcinoma 2

Cryocrit (%) 4.7� 9.1

CH50 (normal: 160-220 units) 114� 36

C3 (normal: 60-130mg/dl) 82� 33

C4 (normal 20-55mg/dl) 11� 9

Autoantibodiesz 25%

* Serum creatinine >1.5 mg/dl and/or proteinuria

>0.5 g/24 h. y Increase of the liver enzyme (ALT) and/or

histological alterations. z Presence of ANA and/or AMA

and/or ASMA and/or anti-ENA.
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receptor autoantibodies (TRAb) determination.
The presence of Raynaud’s phenomenon, Sjögren’s
syndrome, skin ulcers, peripheral neuropathy, and
renal and liver involvement in MC patients was
evaluated as previously described.15 Routine blood
chemistry was carried out by standard methods.

The study protocol was approved by the local
Ethics Committee.

Immunological studies

Cryocrit was measured as the percentage of
packed cryoglobulins after cold centrifugation of
the serum. Cryoglobulin composition was deter-
mined by including the presence in cryoprecipi-
tates of monoclonal or polyclonal IgM-rheumatoid
factor, (i.e. MC type II or MC type III). Haemolytic
complement activity (CH50) and C3-C4 fractions
were measured as previously described.15 Anti-
nuclear (ANA), anti-smooth muscle (ASMA), and
anti-mitochondrial (AMA) autoantibodies were
detected by current techniques.15 Sera with a titre
>1:40 were considered positive. Anti-extractable
nuclear antigen (ENA) antibodies, including anti-
Scl70, anti-Sm, -RNP, -SSA/SSB, -PCNA, -SL and
-Jo1 specificities, were detected by counter-
immunoelectrophoresis according to Bunn et al.9

Virological studies

Anti-HCV antibodies and HCV RNA were deter-
mined on serum clotted and centrifuged at 37�C
and stored at –70�C. Antibodies against HCV
(anti-HCV) were detected by an enzyme-linked
immunoassay (Chiron ELISA HCV, Second Genera-
tion). A recombinant-based immunoblot assay
(Chiron RIBA HCV, Second Generation) was used
to investigate the specificity of anti-HCV seroposi-
tivity. The presence of HCV RNA in the serum was
investigated by a polymerase chain reaction (PCR)
technique as previously described.17,51 Amplifica-
tion of HCV cDNA was performed using a ‘nested’
PCR, with primers located in the 5’ non-coding
region.51 The analysis of amplification products
was performed by both ethidium bromide staining
and hybridization with a radiolabelled oligonucleo-
tide probe internal to the amplified sequence.

Ultrasonography of the neck and
fine-needle aspiration (FNA)

Neck ultrasonography and FNA were performed
by the same operator, who was unaware of the
results of thyroid hormone and autoantibody meas-
urement, using a probe (Toshiba Tosbee) with a
sectorial 7.5MHz transducer, interposing a water
bag.5,35 The presence of hypoechoic echogenicity

was arbitrarily rated at three levels (0¼ normal
echogenicity; 1¼ slight hypoechoic; 2¼ severely
hypoechoic) in order to evaluate structural
abnormalities of thyroid tissue associated with
thyroid autoimmunity.13,24,46 The presence of thy-
roid nodules was recorded, and palpable nodules
or nodules with clinical or echographic pattern that
suggested the opportunity of excluding malignancy
were submitted to FNA.6,40

Thyroid laboratory evaluation

Thyroid function and thyroid autoantibodies were
measured as previously described.3,36 Circulating
FT3 (normal range 1.45–3.50 pg/ml) and FT4 (normal
range 0.70–1.90 ng/dl) were measured by commer-
cial RIA kits (AMERLEX-MAB FT3/FT4 Kit). Serum
TSH (normal range 0.3–4.0mU/l) was determined
by a ultrasensitive third-generation method (DPC).
AbTPO (normal range 0–150UI/ml) and AbTg
(normal range 0–150UI/ml) (ICN Pharmaceuticals)
were evaluated by IRMA methods. TRAb (anti-
thyroid stimulating hormone (TSH)-receptor auto-
antibodies) were measured in patients with hypo- or
hyperthyroidism with the use of a radioreceptor
assay (Radim) (normal range 0–16UI/ml). When an
abnormal result was obtained, a second measure-
ment was done to confirm the data.

Statistical analysis

Values are given as means� SD. Mean group values
were compared by using Student’s t test or one-way
analysis of variance (ANOVA) for normally distrib-
uted variables. Proportions were compared by the
w2 test or Fisher’s test. For comparison of proportions
of MC patients, CH patients and controls, owing to
the matched nature of the data, McNemar’s w2 test
was used and ‘exact McNemar significance prob-
ability’ (eM-p) reported if <0.05; comparisons were
performed separately for (i) CM vs. HCV-negative
controls, (ii) CM vs. CH patients and (iii) CH patients
vs. HCV-negative controls. Univariate analyses
were performed by standard methods.

Results

As a result of matching, age and sex distribution
were quite similar in MC and CH patients and con-
trols (Table 2). There were no significant differences
among the three groups with regard to family history
of thyroid disease, residence in iodine deficiency
areas or smoking habits. The prevalence of sub-
clinical hypothyroidism (i.e. TSH>4.0mcU/ml,
FT4 and FT3 within normal range) was significantly
higher in MC patients than in HCV-negative con-
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trols (McNemars’ w2¼ 8.1; eM-p¼ 0.038). The
mean value of TSH in patients with subclini-
cal hypothyroidism was 7.3� 2.0mcU/ml in MC
patients (range 5.1–17.7, 1.1� 0.7 in euthyroid
MC patients), and it was 6.2� 2.0mcU/ml in CH
patients (range 4.3–9.6; 1.7� 1.0 in euthyroid CH
patients). In contrast, no significant difference in
the prevalence of subclinical hyperthyroidism
(i.e. TSH <0.2mcU/ml, FT4 and FT3 within normal
range) was observed among the three groups.
Clinically evident hypo- or hyperthyroidism were
never observed. No MC patient had low FT4, while
three had low FT3; these subjects had normal
TSH, without any sign of central hypothyroidism, a
finding compatible with sick euthyroid syndrome.44

No CH patient or HCV-negative control had low
FT4 or FT3 levels.

The percentage of patients with positive AbTPO
was significantly higher in MC than in CH patients
(McNemars’ w2¼ 5.1; eM-p¼ 0.035) or HCV-nega-
tive controls (McNemars’ w2¼ 10.8; eM-p¼ 0.001),
while no significant difference was observed for
AbTg positivity (Table 2). Moreover, in MC patients
the presence of abnormally high AbTPO or AbTg
titres was more frequent, compared to HCV-nega-
tive controls (McNemars’ w2¼ 8.7; eM-p¼ 0.004).
TRAb results were always negative in patients
with altered TSH. The prevalence of thyroid nod-
ules (independently of concomitant thyroid auto-
immune disorder) was not significantly different
in the three groups. A thyroid hypoechoic pattern,
indicating inflammatory involvement of the thyroid

tissue,13,24,46 was more frequent in MC than in CH
patients or controls (56% vs. 47% and 35%, respec-
tively). FNA suggested the presence of a chronic
thyroiditis in three MC and three CH patients.
Thyroid autoimmunity was diagnosed in the
absence of positive AbTg and AbTPO in four MC
and three CH patients and in one control. Thyroid
autoimmunity was significantly more frequent in
MC than in HCV-negative controls (McNemars’
w2¼ 8.1; eM-p¼ 0.006). On the whole, indices of
thyroid autoimmunity were significantly more fre-
quent in MC than in CH patients or controls.
Moreover, these indices were significantly more
frequent in MC patients with hypothyroidism than
in the others (70% vs. 31%; p<0.02).

Finally, the possible association of thyroid dis-
orders with clinical and serological parameters
of MC was investigated (Table 3). Hypothyroidism
was associated with proteinuria (but not with
raised serum creatinine levels), higher cryocrit and
with the presence of at least one autoanti-
body (ANA, AMA, ASMA, or anti-ENA). Moreover,
thyroid autoimmunity was associated with longer
MC duration and with the presence of active
hepatitis.

The prevalence of Sjögren’s syndrome in MC
patients was 52%; it was almost invariably a sicca
syndrome without serological and histological
alterations. No CH patient had Sjögren’s syndrome.
No significant difference was observed in the preva-
lence of hypothyroidism, hyperthyroidism, AbTg or
AbTPO in MC patients with or without Sjögren’s

Table 2 Data on thyroid involvement in MC and CH patients and controls

MC patients CH patients Controls p*

Age, mean� SD (years) 63� 10 63.2� 6.4 63.8� 8.9 NS

Males/ females 17/76 17/76 17/76 NS

Iodine deficiency 81% 76.8% 90.0% NS

Thyroid disease familiarity 7.8% 17.8% 13.0% NS

Disease duration (years) 14� 7b 10� 6 – –

Smoking 24% 19.6% 12.5% NS

Hypothyroidism (TSH > 4mcU/ml) 10.8%a 7.5% 2.2%

Antithyroglobulin antibody (AbTg) 9.5% 8.8% 5.5% NS

Antithyroperoxidase antibody (AbTPO) 28.2%a,b 14.1% 8.8%

AbTg and AbTPO 7.1% 3.3% 2.2% NS

AbTg and/or AbTPO 30.6%a 18.7% 12.2%

Thyroid autoimmunity 35.3%a 22.0% 15.8%

Hyperthyroidism (TSH<0.2mcU/ml) 9.7% 4.3% 4.3% NS

Thyroid nodules 53.2% 53.7% 66.6% NS

Thyroid papillary cancer 2.1% 0.0% 0.0% NS

*ANOVA (for continuous variables) for all three groups of subjects; McNemar’s w2 (for nominal variables). aMC patients vs

controls, exact McNemar significance probability <0.05. bMC patients vs CH patients, exact McNemar significance

probability <0.05.
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syndrome. Disease duration was significantly longer
in MC than in CH patients (p<0.05) (Table 2),
but no correlation was found with the presence
of thyroid disorders. A comparable prevalence of
thyroid disorders was observed in MC type II (65%)
and MC type III patients. The presence of mono-
clonal IgM component did not affect the occurrence
of thyroid disorders.

HCV viraemia was detectable in 86% and 91%
of MC and CH patients, respectively, with no
apparent relation to the presence of thyroid dis-
orders. Finally, in our MC series, the prevalence
of HCV genotype 2 tended to be higher than in
CH patients. However, no significant correlation
was found between HCV genotype and thyroid
disorders. FNA showed a papillary thyroid cancer
in one MC patient, who was treated with total
thyroidectomy. Histological examination confirmed
the presence of a thyroid papillary cancer in the
context of chronic thyroiditis. Another MC patient
had been previously operated on for papillary
thyroid cancer diagnosed 10 years after the disease
onset. No case of thyroid papillary cancer was
observed among CH or controls.

The subgroups of MC/IFNþ and MC/IFN–
patients were comparable in terms of clinical
phenotype and prevalence of thyroid disorders
(Table 4). MC patients with or without corticosteroid
treatment at the time of study or during the previous
follow-up did not show significant difference in the
prevalence of thyroid disorders.

No significant differences were observed between
CH patients and HCV-negative controls.

Discussion

We investigated the prevalence of thyroid involve-
ment in HCV-related MC patients, compared with
age- and sex-matched groups of (a) patients with

Table 3 Association between hypothyroidism or thyroid autoimmunity and clinico-serological findings in MC patients

Hypothyroidism Thyroid autoimmunity

Present (10) Absent (83) p* Present (30) Absent (63) p*

Age (years) mean� SD 61.9� 13.4 63.5� 9.8 NS 63.7� 8.3 63.0� 11.1 NS

Women 9 67 NS 25 45 NS

Males 1 16 5 10

Disease duration (years) mean� SD 15.7� 8.6 13.9� 7.3 NS 17.0� 8.4 12.4� 6.2 0.007*

Raynaud’s phenomenon 66.7% 44.9% NS 50.0% 47.2% NS

Sjögren’s syndrome 42.9% 52.6% NS 44.0% 54.7% NS

Peripheral neuropathy 40.0% 31.2% NS 34.8% 28.8% NS

Renal involvement (proteinuria g/24 h) 0.7� 0.5 0.2� 0.4 0.001* 0.1� 0.3 0.2� 0.4 NS

Aminotransferase elevation** 98.3� 91.3 177.4� 166.5 NS 196.7� 189.4 115.2� 64.8 0.044*

Cryocrit (%) mean� SD 11.1� 13.1 4.0� 8.4 0.035* 3.5� 7.9 3.7� 5.5 NS

CH50 (IU, normal 160–220) mean� SD 90.6� 25.5 115.0� 35.9 NS 107.4� 41.0 120.7� 32.6 NS

C3 (mg/dl, normal 60–130) mean� SD 78.8� 43.0 81.8� 32.7 NS 76.8� 32.4 84.7� 34.3 NS

C4 (mg/dl, normal 20–55) mean� SD 8.7� 3.6 11.5� 8.7 NS 11.6� 7.0 11.2� 9.4 NS

Autoantibodies*** 71.4% 26.5% 0.025* 45.0% 30.0% NS

* For the comparison between presence and absence of the trait. ** Increase of the liver enzyme ALT, expressed as % of

upper limit of normal. *** Presence of ANA and/or AMA and /or ASMA and/or anti-ENA.

Table 4 Data related to thyroid disorders in MC patients

treated with interferon (IFNþ ) or not (IFN�)

IFN�

(n¼ 60)

IFNþ

(n¼ 33)

p*

Age (years) mean� SD 63.9� 10.7 62.2� 9.1 NS

Males/females (%) 20.0/80.0 15.2/84.8 NS

Iodine deficiency 83.0% 70.0% NS

Thyroid disease

familiarity

9.3% 4.8% NS

Smoking habit 26.2% 19.0% NS

Hypothyroidism

(TSH>4mcU/ml)

13.3% 6.0% NS

Antithyroglobulin

antibody (AbTg)

13.2% 3.2% NS

Antithyroperoxidase

antibody (AbTPO)

30.2% 33.3% NS

AbTg and AbTPO 11.3% 0.0% NS

AbTg and/or AbTPO 32.1% 28.1% NS

Thyroid autoimmunity 35.7% 34.5% NS

Hyperthyroidism

(TSH<0.2mcU/ml)

5.0% 18.1% NS

Thyroid nodules 33.9% 44.8% NS

Papillary thyroid cancer 1 1 NS

*ANOVA (for continuous variables); w2 and/or Fisher’s

exact test (for nominal variables).
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HCV-related CH without MC and (b) subjects with
neither MC nor HCV-positivity. We found auto-
immune thyroid involvement, as judged from serum
autoantibodies and/or echography and/or FNA, in
significantly more MC patients than healthy con-
trols. Subclinical hypothyroidism also was signifi-
cantly more frequent in MC, while the prevalence
of hyperthyroidism or thyroid nodules was compa-
rable to that found in the general population.
Interestingly, papillary thyroid cancer was found in
two MC patients but in none of the controls. In CH
patients, the prevalence of autoimmune thyroid
involvement, evaluated by serum autoantibodies
and subclinical hypothyroidism, was intermediate
between that of MC patients and that of healthy
controls.

MC is an immune-mediated disorder with multi-
ple organ involvement, due to vessel deposition
of immune-complexes, mainly cryoglobulins and
complement, leading to vasculitis and conse-
quent ischaemic lesions.1,2,15,16,21 Other important
pathogenic mechanisms responsible for some MC
clinical manifestations, such as chronic hepa-
titis and possibly chronic thyroiditis, may involve
cell-mediated and/or autoantibody-mediated tissue
injury. HCV infection represents a chronic stimulus
to the immune system, leading to polyclonal or
oligo-clonal B-lymphocyte expansion, with organ-
and non-organ-specific autoantibody produc-
tion.17,19,22,42 HCV also seems to have a direct
pathogenic role in both autoimmune and/or neo-
plastic tissue alterations.18,19 In this context, thyroid
disorders can be included among the complications
of HCV-associated MC.

A high prevalence of thyroid gland disorders has
been reported in patients with chronic HCV infec-
tion.14,20,25–27,41,44 In general, thyroid dysfunction
in chronic C hepatitis may include all forms of thy-
roid alterations, i.e. hypothyroidism and hyperthy-
roidism, Hashimoto’s disease and isolated increases
in AbTPO.14,20,25–27,41,44 The frequency of abnor-
mally high levels of anti-thyroid antibodies in
HCV-infected patients varies markedly in different
series, ranging from 2% to 48%.14,20,25–27,41,44

Differences in geographical distribution,28 genetic
variability in the populations studied,43 and envi-
ronmental co-factors such as iodine intake or other
infectious agents,32,37 could play an important role
in the development of autoimmune thyroid dis-
orders. In different studies, subclinical hypothyroid-
ism was observed in 2%30 to 9%44 of patients
with chronic HCV infection. The prevalence of
various thyroid disorders and serum anti-thyroid
autoantibodies is generally higher in chronic hepa-
titis type C than in hepatitis B or D11,14,44 or control
series.20,27 Conversely, an increased prevalence

of anti-HCV in thyroid autoimmune diseases has
been reported by some authors12,45,50 but has not
been confirmed by others.7,26,30,31,34 In summary,
a careful analysis of previously published studies
indicates that the thyroid abnormalities observed
in chronic HCV infection are generally restricted to
high titres of thyroid autoantibodies, most com-
monly found in female patients.14 The results of
our study in CH patients confirm a higher preva-
lence of autoimmune thyroid involvement in CH
patients than in controls.

Recently, Cacoub reported a 40% prevalence
of circulating cryoglobulins in patients with chronic
HCV infection; these patients showed a significant
association with low T4, while no correlation was
found between cryoglobulinaemia and abnormal
TSH levels or serum thyroid autoantibodies.10 The
results of our study, using more tests and more
sensitive methodology, demostrate a significantly
higher prevalence of anti-thyroid autoantibodies
and subclinical hypothyroidism in MC patients.
Moreover, subjects with thyroid disorders exhibited
more pronounced autoimmune phenomena (higher
cryocrit levels, non-organ-specific autoantibodies)
and severity of the cryoglobulinaemic syndrome
(renal and liver involvement) along with a longer
disease duration. The discrepancy between our
study and previous reports could be entirely due to
our inclusion only of patients with overt MC syn-
drome. We selected patients with the MC syndrome
and not just HCV positivity—as the MC syndrome
reflects a severe autoimmune disturbance, it is
unsurprising that other autoimmune phenomena
are associated with it. Whether thyroid disorders
are present in a high proportion of HCV-positive
patients with cryglobulinaemia but without clini-
cally overt MC syndrome regardless of MC-related
clinical manifestations, remains to be decided.

It is of interest that most of our MC patients
were on corticosteroid treatment at the time of the
study or before; nevertheless, they showed high
levels of circulating AbTPO and/or AbTg. In no case
did MC patients with thyroid dysfunction have
high levels of TRAb; according to previous studies,
this type of autoantibody is not involved in HCV-
associated thyroid disorders.49 HLA-B8-DR3, a well
known ‘autoimmune’ haplotype, has been reported
to confer susceptibility to HCV-related MC29 in a
similar fashion to DR3 for autoimmune thyroid
disorders.47 This genetic susceptibility may therefore
explain the increased prevalence of autoimmune
thyroid disorders in MC patients.

IFNa therapy is associated with the develop-
ment of thyroid autoimmunity and/or thyroid dys-
function in 5%–12% of patients with chronic HCV
infection, usually expressing pre-existing subclinical
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abnormalities.14,25,44,46 These thyroid abnormal-
ities resolve in >50% of patients 6 months after

the discontinuation of IFNa treatment.14,44 In our
IFNa-treated patients with MC, the prevalence of
thyroid autoantibodies and subclinical hypothyroid-

ism was similar to that observed in untreated MC
patients, whereas subclinical hyperthyroidism was
definitely, although not significantly, more fre-

quent (18% vs. 5%). This finding can be explained
by the fact that discontinuation of IFNa treatment for
>6 months was a selection criterion in our study. It

does nevertheless suggest that the thyroid problems
triggered by IFNa in MC are generally mild and
reversible.

Interestingly, thyroid papillary cancer was

observed in two MC patients, but in none of the
controls. This observation resonates with our initial
report on thyroid cancer complicating chronic C

hepatitis,4 as well as with the results of two recent
case-control studies in Southern Italy.38,39 It is
therefore possible that the oncogenetic potential

of HCV, responsible for liver cancer and B-cell
lymphoma, may also be relevant to thyroid cancer

in HCV-positive patients with or without MC.
However, the association between MC and thyroid
cancer needs to be confirmed by more extensive

epidemiological studies.
In conclusion, the high prevalence of different

thyroid disorders in HCV-associated MC mandates
careful thyroid monitoring in these patients.
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