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A B S T R A C T 

   

Chronic hepatitis C virus infection (HCV) is a common health problem. Before the advent of the 

direct acting anti-viral treatment, the only approved treatment of HCV was the combined 

Interferone α (INF-α) and ribavirin. Unfortunately, INF-α had a limited success rate and many 

side effects including thyroid dysfunction in the form of hypothyroidism, hyperthyroidism or 

silent auto-antibodies production. This study was done on 60 patients (42 males and 18 females) 

with HCV –related chronic hepatitis receiving treatment in the form of combined pegylated 

Interferone and ribavirin with a mean age of 46.37 ± 12.97 years, and 24 age and sex matched 

healthy controls. Thyroid function tests and serum chemokine 10 (IP 10) were done for all 

patients before starting treatment, after 6 months and after one year. We found that IP 10 level 

was higher in patients than control subjects, and it progressively increasing during treatment. On 

the other hand, thyroid stimulating hormone (TSH) level tended to decrease during treatment.  
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INTRODUCTION 

Egypt has the highest prevalence rate of 

HCV infection in the world, making it the 

most challenging public health problem 

facing the country. Studies have showed that 

4.7% of the Egyptian population carries 

HCV antibodies and 9.8% have an active 

infection
1
. Liver mortality in Egypt reached 

40,000 per year making 10% of total 

mortality, and comes second after heart 
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diseases
2
. Thyroid dysfunction represents 

one of the commonest endocrine 

manifestations of chronic hepatitis C 

infection (HCV), exacerbated by Interferone 

based treatments. Changes in thyroid 

function are common side effects occurring 

during antiviral therapy with Interferone 

alpha (INF-α). In this way, the spectrum of 

thyroid diseases ranges from the production 

of isolated anti-thyroid antibodies to 

dysfunction such as hypothyroidism, 

Graves’ disease (GD), and destructive 

thyroiditis
3
. The issue of INF-α related 

thyroid dysfunction has been widely 

investigated in patients with HCV hepatitis. 

Despite previous studies reporting that the 

risk for developing thyroid dysfunction 

during INF- α therapy that the risk for 

developing thyroid dysfunction during INF-

α therapy is closely related with mixed HCV 

genotype infection and lower HCV RNA 

levels, female gender, pretreatment 

positivity for thyroid antibodies (particularly 

thyroid peroxidase (TPO) Ab) and a 

hypoechoic pattern of the thyroid gland at 

ultrasound, none of the above features has 

enough specificity and sensitivity to reliably 

predict the occurrence of thyroid 

dysfunction
4
. 

Aim of the work 

Is to evaluate thyroid functions in patients 

with chronic hepatitis C virus (HCV) 

infection before, during and after combined 

Interferone alpha and ribavirin therapy. 

Subjects and Methods 

This observational, prospective and 

longitudinal study was carried out on 60 

patients (42 males and 18 females) with 

HCV related chronic hepatitis receiving 

treatment in the form of combined pegylated 

Interferone and ribavirin with a mean age of 

46.37 ± 12.97 years, and 24 age and sex 

matched healthy controls. 

All patients received a course of IFN-α at 

doses 180 µg once weekly s.c. for one year. 

Patients were selected from a population of 

chronic HCV patients treated with combined 

recombinant IFN-α at the outpatient clinic of 

hepatology – Specialized Medical Hospital – 

Mansoura University.  

This study was done before the advent of 

new direct anti-viral drugs
5
. All patients 

were treated according to the previous 

national Egyptian guidelines using approved 

drugs during that time including Interferone, 

ribavirin
6
. 

Exclusion criteria 

We exclude patients with evident thyroid 

disorders before treatment, patients with 

HIV, hepatitis B virus co-infection, and 

patients with past history of thyroid 

disorders. 

All patients were subjected to full 

explanation about the study design and 

explained to all participants, and an 

informed written consent was obtained at 

study entry and approved by Mansoura 

Faculty of medicine ethical committee. This 

study was conducted during the period 

between November 2013 till November 

2014 with regular follow up till the end of 

therapy. 

All patients were subjected to full history 

taking with stress upon symptoms related to 
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chronic liver disease (e.g. abdominal 

enlargement, jaundice, edema lower limbs) 

and symptoms related to thyroid dysfunction 

(such as sweating, weight gain or loss, 

palpitation.). All patients were subjected to 

complete clinical examination with stress 

upon body mass index (BMI), thyroid 

examination, abdominal and other systems 

examination. All patients were subjected to 

the following laboratory tests: complete 

blood count (CBC), liver function tests, 

kidney function tests, polymerase chain 

reaction (PCR) for HCV RNA quantitative 

testing via agarose gel electrophoresis, 

thyroid releasing hormone (TSH), and serum 

chemokine ligand 10 (CXCL) measurement 

by a quantitative sandwich immunoassay. 

All participants were subjected to all these 

laboratory tests before starting Interferone 

therapy, after 6 months and at the end of 

therapy. 

RESULTS 

Data presented in Table 1 showed that was 

no significant difference between cases and 

control groups regarding age, sex 

distribution and BMI. 

Data presented in Table 2 showed that 

before starting treatment with Interferone-

ribavirin combination; IP-10 level was 

higher in cases than control subjects, while 

there is no statistically significant difference 

between them regarding TSH level. 

Data presented in Table 3 showed that IP-10 

level was higher after 6 and 12 months of 

treatment with Interferone-ribavirin 

combination compared with its level before 

starting treatment, but there is no significant 

difference in its level between 6 and 12 

months. 

TSH tended to decrease mildly with 

treatment after 6 and 12 months of treatment 

in comparison to basal level; and its level is 

lower at 12 months than that at 6 months. 

DISCUSSION 

IFN-α based therapy for chronic HCV 

infection may induce thyroid changes or 

dysfunction in 2.5 to 20% of treated 

patients. Almost all side effects of IFN-α 

treatment are due to its effects on the 

immune system, and data suggest that in 

addition to its immunomodulatory 

mechanism, it also precipitates thyroiditis by 

direct thyrotoxicity
7
. 

Chemokines are a family of cytokines that 

induce a chemotaxis of different leucocyte 

subtypes, among chemokines of the CXC 

family, CXC chemokine ligand 10 (CXCL 

10) plays an important role in several human 

autoimmune and non-autoimmune disease 

included chronic autoimmune Hashimotoʼs 

thyroiditis (HT), Graveʼs disease (GD) and 

HCV related hepatitis
8
. 

Because the symptoms of hypothyroidism 

such as fatigue, hair loss, myalgia, and 

weight gain may be attributable to hepatitis 

C or IFN-α therapy, the diagnosis of 

hypothyroidism in these patients may be 

delayed. This delay may lead to 

development of further complications. Thus, 

Interferone induced thyroiditis is a major 

problem for patients who receive Interferone 

therapy
9
. 
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In our study IP 10 (CXCL 10) before 

treatment was higher in cases than control 

group, and its level became progressively 

higher after 6 months and 1 year 

respectively. Carella et al.
10

 said that; the 

development of overt thyroid dysfunction in 

the course of IFN α therapy is associated 

with significantly lower serum levels of 

CXCL 10, both before and during the 

treatment. This finding seems particularly 

relevant as it suggests that pretreatment 

serum levels of CXCL10, previously proven 

to have a predictive value for a favorable 

response to IFNα, could also be useful to 

identify patients more prone to develop 

thyroid dysfunction during IFN α treatment 

for HCV hepatitis. The clinical importance 

of such finding stems from the fact that the 

difference in serum CXCL10 levels between 

patients who did or did not develop IFN α-

associated thyroid dysfunction was evident 

before starting IFN α therapy. This would 

imply that serum CXCL10 measurement 

would allow identifying those patients in 

whom thyroid surveillance during IFN α 

therapy should be more careful. Prompt 

diagnosis and early treatment of IFN α 

associated thyroid dysfunction will be 

helpful to limit the necessity of stopping 

IFN α therapy
10

. The above findings would 

suggest that measurement of CXCL10 in 

serum of HCV patients before IFN α therapy 

might predict the development of an 

autoimmune thyroid dysfunction and 

amelioration of the liver disease
11

. 

CONCLUSION 

In our study, we found a tendency towards 

decrease in serum TSH levels from pre-

treatment with IFN α therapy, after 6 months 

and after one year of treatment 

progressively, which means a tendency to be 

hyperthyroid although not developing 

clinical manifestations of hyperthyroidism. 

Indeed, the previous studies gave conflicting 

results; some of them said that combined 

IFN α and ribavirinn therapy can lead to 

hyperthyroidism, others have suggested that 

it can cause hypothyroidism, while others 

suggest development of auto-immune 

antibodies without clinical disease
12,13

. 

However, other studies have suggested that 

the most common thyroid disorder during 

combined IFN α and ribavirinn therapy is 

the development of thyroid antibodies 

without clinical disease
14

.  

LIMITATIONS OF STUDY 

Is the small sample size, so we need a larger 

study for sub-group analysis and 

confirmation of our results? 
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Table 1: Demographic and anthropometric characteristics of study groups. 

  Cases N=60 Control N=48 P-value 

Age (mean ± SD) 46 ± 12.97 47.54 ± 6.8 0.69 

sex N (%) N (%)   

0.231 

  

female 9 (30) 11 (45.8) 

male 21 (70) 13 (54.2) 

BMI (mean ± SD) 25.66 ± 2.65 25.41 ± 3.08 0.74 

 2 =Chi Square test, P value significant<0.05, BMI: Body Mass Index 
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Table 2: TSH and CXCL 10 (IP) measurement before intervention in study groups. 

 

Cases N=60 

Median (min-max) 

Control N=48 

Median (min-max) 

Man Whitney U 

test 

TSH before 

treatment 
1.125 (0.22-4.0) 1.37 (0.16-2.24) P= 0.403 

IP 10 before 

treatment 
740 (100-1789) 300 (50-500) P<0.001** 

** High statistically significant 

 

 Table 3: CXCL 10 (IP) and TSH changes from basal, 6 months and 12 months after treatment. 

  Basal After 6 months After 1 year Significance 

CXCL 10 (IP) 740 880 900 

P1=0.001** 

P2=0.001** 

P3=0.205 

TSH 1.125 1.2 1 

P1=0.043* 

P2=0.043* 

P3=0.039* 

P1: Comparison between basal and 6 months after treatment, P2: Comparison between basal and 

12 months after treatment, P3: Comparison between 6 and 12 months after treatment. 

 


