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Table 2. Papers that evaluated the interrelationship among HCV infection, MC, TD and AITD

Field of interest Author Main findings

Association between  
HCV infection  
and development  
of TD and AITD

Giordano et al5 Thyroiditis risk is significantly increased in male HCV+ in comparison with 
uninfected patients

Antonelli et al15 Higher prevalence of TSH, AbTg and AbTPO levels, and hypothyroidism in 
HCV+ patients (p <0.001 for all)

Association between 
MC+HCV and 
development of TD  
and AITD

Codes et al6 HCV+ patients, genotype 3, develop TD with a prevalence rate of 23.3% (p = 
0.05) and MC in 38% of cases (p = 0.02)

Zarebska-Michaluk et al7 HCV+ patients develop AITD with a prevalence rate of 16.2%, and MC in 37.1%

Castellano et al9 Case report of hypothyroidism, hemolytic anemia and cryoglobulinemia in a 
patient with HCV infection

Antonelli et al10 Higher prevalence of AITD in patients with MC+HCV, not only with respect to 
controls (AbTPO 28% vs 9%, p = 0.001; AbTPO and/or AbTg 31% vs 12%, p = 
0.004; thyroid autoimmunity 35% vs 16%, p = 0.006; subclinical hypothyroidism 
11% vs 2%, p = 0.038), but also with respect to HCV+ patients without 
cryoglobulinemia (AbTPO 28% vs 14%, p = 0.035)

AbTg: anti-thyroglobulin antibody, AbTPO: anti-thyroperoxidase antibody, AITD: autoimmune thyroid disorders, HCV: hepatitis C 
virus, HCV+: HCV positive patients, MC: mixed cryoglobulinemia, MC+HCV: HCV-related MC, TD: thyroid dysfunctions, TSH: 
thyroid-stimulating hormone.

0.05) and cryoglobulinemia was also more frequent 
in this group (5/13, 38%, p = 0.02). 

Zarebska-Michaluk et al7 studied 340 consecutive 
patients (mean age: 42 years) with untreated CHC to 
assess the prevalence and predictive factors of extra-
hepatic manifestation (EM) in Poland. Two hundred 
ten patients with CHC (61.7%) presented at least 
one EM, including MC (37.1%), thrombocytopenia 
(27.6%), AT (16.2%), dermatological disorders (4.1%) 
and T2D (4.1%). The authors conclude that in Poland 
the majority of patients with CHC have EM in con-
junction with cryoglobulinemia, thrombocytopenia, 
AT, dermatological disorders and T2D.

Furthermore, anecdotal studies have reported 
TD in MC+HCV patients. For example, a case of 
hyperthyroidism due to the presence of “thyroid-
stimulating immunoglobulins” and Graves’ disease 
in a patient with MC (type II) was reported,8 while 
Castellano et al9 described a case of hypothyroidism, 
hemolytic anemia and cryoglobulinemia in a patient 
with HCV infection.

More recently, a case-control prospective study 
was conducted: 93 MC+HCV patients were matched 
by gender and age (+/- 2 years) to 93 patients with 
CHC without MC and 93 healthy (HCV-negative) 
controls from the local population. Serum AbTPO 

(28% vs 9%), serum AbTPO and/or AbTg (31% vs 
12%), AT (35% vs 16%) and subclinical hypothyroid-
ism (11% vs 2%) were significantly more frequent in 
MC+HCV patients than in HCV-negative controls. 
Serum AbTPO were also significantly more frequent 
in MC+HCV patients than in CHC controls (28% 
vs 14%). These results showed a higher prevalence 
of thyroid disorders in patients with MC+HCV in 
comparison with controls and with HCV+ patients 
without cryoglobulinemia.10

Thyroid disorders observed in MC+HCV infec-
tion2,4 are associated with a higher risk of AT in the 
female gender and furthermore there is an increased 
risk of hypothyroidism in female AbTPO positive 
subjects (similarly to HCV+ patients without MC).

Thyroid cancer (TC)

A high prevalence of papillary thyroid cancer (PTC; 
Table 3) was first observed over a decade ago in 139 
HCV+ patients (2.2%), while no case was observed 
in 835 control subjects, long-term residents of an 
iodine-deficient area.11

Subsequently, a case-control study reported that 
in patients undergoing surgery for PTC, the pres-
ence of HCV infection was significantly higher than 
in subjects undergoing surgery for benign disorders, 
particularly in women.12 




