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Abstract 
Background: Hepatitis c virus (HCV) is global health problem it has many extrahepatic manifestations including 

hematologic, lymphoproliferative, endocrine, and renal diseases. The most common and important endocrine disorder are 

thyroid abnormalities. 

The aim of this study: Is to investigate the correlation between HCV infection and thyroid function abnormalities and the 

factors that may affect it. 

Patients and methods: This were a case-control study with 51 patients (27 males) were HCV positive who were attending 

Faiha Gastroenterology and Hepatology center and 49 HCV negative persons (34 males) from health workers and patients’ 

relatives represent control group. They were sent for thyroid function test in form of Thyroid stimulating hormone (TSH), 

free tetraiodothyronine (FT4), total triiodothyronine (T3), anti-thyroid peroxidase antibody, thyroglobulin, and anti-

thyroglobulin. 

Results: thyroid function abnormalities were found in eighteen patients (35.3%) of HCV positive group ,and nine (18.4%)in 

control group but the difference was not significant (p = 0.057), also there was no difference in thyroid antibodies prevalence 

between the two groups (p ˃ 0.05).The distribution of thyroid abnormalities in HCV patients was as follows: Four patients 

(7.8%) have hypothyroidism, Four (7.8%) have subclinical hypothyroidism, and Ten (19.7%) have weird thyroid function, 

while in control group: Four (8.2%) have subclinical hypothyroidism, Five(10.2%) have weird thyroid function and none have 

hyperthyroidism in both groups. Abnormal thyroid function was more in women with age group 30-40 years and was 

statistically significant.    

Conclusion: Thyroid abnormalities are more in HCV positive patients where hypothyroidism is the most frequent, they are 

more in women, and more in 30-40 years old.    

With the majority of hypothyroidism has autoimmune origin. 
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Introduction 

epatitis C virus (HCV),a single-strand 

RNA virus belong to Flaviviridae, is 

recognized as the causative agent of  Hepatitis C.1 

According to the World Health Organization 

(WHO) 3 to 4 million people are newly infected 

with HCV every year and there are about 180 

million patients infected with HCV in the world.2 

In Iraq, the prevalence of HCV is about 2.1%, 

3.7%, 5.7% in Basrah, Karbala and Duhok 

respectively.3-5 Approximately 70% of HCV 

patients will develop chronic hepatitis C (CHC) 

and around 20-35% of chronically infected 

patients progress to cirrhosis and have a higher 

risk of developing hepatocellular carcinoma.6,7 

Numerous extrahepatic manifestations have been 

reported in up to 74% of HCV patients8-11 which 

include hematologic, lymphoproliferative 

disorders, endocrine disease, and renal diseases. 

The most common and important endocrine 

disorder are autoimmune thyroid disorders12 

which occur in about 7 to 20% of HCV patients 

before and after interferon alpha(IFN-α) 

treatment.1316 It seems that INF-α triggers 

thyroiditis by both thyroid toxic mechanism and 

immune modulatory mechanism12 A significant 

number of patients with CHC have been reported 

to develop biochemical thyroid dysfunction even 

without IFN-α treatment, the potential 

explanation proposed for this  is either direct 

effect of HCV on thyroid cells, triggering thyroid 

autoimmunity by altering immune 

responsiveness, or both.17 Recently reported, 

HCV can infect human thyroid cell in vitro18 and 

has been detected in thyroid tissue from patients 

with CHC infection.19 Liver plays an important 

role in the metabolism of thyroid hormones, as it 

is the most important organ in the peripheral 

conversion of tetraiodothyronine (T4) to 

triiodothyronine (T3) by type I deiodinase 

resulting to 5' deiodination of T4.20 And also, it is 

involved in conjugation and circulation of thyroid 

hormones by synthesis of thyroid binding 

proteins.21 A 17% increase in thyroid glandular 

volume in cirrhotic patients is reported when 

compared with controls22 And, it is found that 

levels of thyroid hormones and their binding 

proteins are also altered in patients with hepatic 

disorders, especially in cirrhosis;23 though, 

almost all are clinically euthyroid.24 The most 

frequently observed change  is decreased total T3 

and free T3  concentration which is reported to be 

associated with the severity of hepatic 

dysfunction.20,24,25 

The aim of this study is to investigate the 

correlation between HCV infection and thyroid 

function abnormalities and the factors that may 

affect it. 

Patients and methods 

Study design and population 

This case-control study was conducted in Faiha 

Gastroenterology and Hepatology Center, 

Basrah, Iraq from July to October 2019. A total 

number of 100 person were enrolled in this study 

of which, 51 patients (27 male) were HCV 

positive who were attending Gastroenterology 

and Hepatology Center, after taking information 

regarding age, gender, duration since HCV 

diagnosis and treatment, whereas 49 HCV 

negative persons (34 male) from health workers 

and patients’ relatives who were healthy with no 

disease represent the control group. 

 

Inclusion criteria 

 Patients with HCV infection confirmed by PCR, 

with an age 10 and above, asymptomatic and 

having no signs of acute illness, chronic liver or 

thyroid disease, with normal liver ultrasound, 

H 
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taking no medications apart from direct antiviral 

agent (DAA) in the form of (sofosbuvir / 

ledipasvir). They were categorized as new cases 

(patient who were just diagnosed with HCV), and 

old cases (patients who have been previously 

diagnosed with HCV and were coming for follow 

up visits). 

 

Exclusion criteria 

1. Patients with a preexisting thyroid disease, 

were taking medication for thyroid disease or 

having goiter and other clinical signs of hyper 

or hypothyroid. 

2. Any patient taking medication that affect 

thyroid function such as amiodarone, steroid, 

furosemide, carbamazepine.  

3. Patients with cirrhosis, or having signs of 

chronic liver disease. 

4. Patients with other forms of hepatitis (hepatitis 

B virus, alcoholic and non-alcoholic fatty liver 

disease). 

5. Pregnant women or taking oral contraceptive 

pills. 

6. HCV patients taking INF-α. 

7. Patients with acute illness. 

 

Thyroid function 

After informed verbal consent with explanation 

of the study, A 5 milliliter of blood withdrawn 

from each person, centrifuged and sent for liver 

function test (LFT), thyroid function test in the 

form of TSH, FT4, total T3, anti-thyroid 

peroxidase antibody (Anti-TPO), thyroglobulin 

(TG) and anti-thyroglobulin (Anti-TG) in Faiha 

Specialized Diabetes Endocrine and Metabolism 

Center. Analysis of the serum was done in the 

same day by (COBAS® e 411, Roche, Germany), 

and a normal range for TSH (0.27-4.2µIU/ml), 

freeT4(0.93-1.7ng/dl), T3(0.8-2ng/ml), Anti-

TPO(0-34IU/ml), TG (1.4-78ng/ml), Anti TG(0-

115IU/ml). 

The results were categorized as the 

following(1): 

1. Hyperthyroid: patients with elevated T3, FT4 

and low TSH. 

2. Hypothyroid: patients with elevated TSH, low 

FT4. 

3. Subclinical hypothyroid: patients with 

elevated TSH, normal T3 and T4. 

4. Euthyroid: patients with normal TSH, T3, T4. 

And patients that cannot be categorized 

according to the previous list will be considered 

as weird thyroid function.  

Statistics 

▪ The analysis of data was carried out using 

IBM SPSS® Statistics version 25. 

▪ Chi square test was used for analysis of 

frequencies. 

▪ T test and Mann-Whitney U test to compare 

between groups.  

▪ A p-value of less than 0.05 was considered 

statistically significant. 

 

Results  

(Table-1) shows the general characteristics of 

both groups. The mean age of our study 

participants was 31.04 ± 15.90, 34.08 ± 15.27 

years in HCV positive patients and control group 

respectively. In HCV positive patients’ group, 34 

patients (66.7%) were newly diagnosed and not 

receive DAA, and 17 patients (33.3%) have 

duration since HCV diagnosis range from 1 to 5 

months had receive DAA treatment. Fourteen 

patients (27.5%) had elevated liver enzyme. 
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Table 1. General characteristics of the patients with HCV 

and control. (N = 100) 

 
HCV = 51 

Control = 

49 

P 

value 

M ± SD or 

No. (%) 

M ± SD or 

N0.  (%) 

 

Age (years) 
31.04 ± 

15.90 

34.08 ± 

15.27 
0.332 

Gender    

Male 27(52.9) 34(69.4) 0.092 

Female 24(47.1) 15(30.6)  

Duration since 

diagnosis of 

HCV (months) 

New cases 

34(66.7) -----  

Old cases 
17(33.3) 

2.11 ± 1.31 
-----  

Sofosbuvir / 

ledipasvir 

Yes 

17(33.3) -----  

No 34(66.7)) -----  

Liver enzymes 

Elevated 
14(27.5) -----  

Normal 37(72.5) -----  

TSH* 1.70 1.90 0.845 

FT4 1.1 ± 0.28 1.23 ± 0.69 0.191 

T3 1.44 ± 1.12 1.55 ± 1.40 0.668 

* Median 

 

(Table-2), shows a numeric but not statistically 

significant excess of thyroid function 

abnormalities was seen in HCV patients 18 

(35.3%) in comparison to nine (18.4%) in the 

control group, P = 0.057. It also shows that there 

is no significant difference in thyroid antibodies 

between the two groups (p ˃ 0.05) 

 

 

Table 2. Thyroid status in patients with HCV and 

controls. (N=100) 

Thyroid status 
HCV patients  

N = 51(%) 

Control  

N = 49(%) 

P 

value 

  Thyroid function test 

Normal 33(64.7) 40(81.6) 
0.057 

Abnormal 18(35.3) 9(18.4) 

Thyroid antibody 

Anti TPO         

Positive             

Negative 

 

6(11.8) 

45(88.2) 

 

6(12.2) 

43(87.8) 

0.941 

TG 

Positive  

Negative 

 

3(5.9) 

48(94.9) 

 

0(0) 

49(100) 

0.243 

Anti TG 

Positive                

Negative 

 

6(11.8) 

45(88.2) 

 

5(10.2) 

44(89.8) 

0.803 

 

The distribution of the abnormalities was as 

following: Four patients (14.8%) were 

hypothyroid and all of them were HCV positive 

patients, eight patients (29.6%) were subclinical 

hypothyroid half of those were HCV positive, 

and fifteen (55.6%) had weird thyroid function 

two third of them were HCV positive as showed 

in (Figure-1). 

 

Fig 1. Thyroid function in HCV patients and control 
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(Table-3), showed that thyroid abnormalities 

significantly affected by age groups (P = 0.007) 

and were more in patients aged 30-40 years 

(55.6% of abnormal thyroid function), gender (p 

= 0.038) and were more in female (66.7% of 

abnormal thyroid function), while they were not 

significantly affected by duration since diagnosis, 

receiving treatment or whether liver enzymes 

were elevated or normal. 
 

Table 3. Correlation between HCV patient’s parameters 

and thyroid disorder N=51 

Parameter 

Thyroid function 

No. (%) or M ± SD 

Normal N = 

33(100) 

Abnormal 

N = 18 (100) 

P value  

Gender  

0.038 

Male  21(63.6) 6(33.3) 

Female  12(36.4) 12(66.7) 

Age (years) 29.39 ± 18.33 34.06 ± 9.86 0.322 

10-20  14(42.4) 3(16.7) 

0.007 
20-30 7(21.2) 1(5.5) 

30-40 4(12.1) 10(55.6) 

˃ 40 8(24.3) 4(22.2) 

Liver enzymes   

 

0.537 
Normal 23(69.7) 14(77.8) 

Elevated 10(30.3) 4(22.2) 

Sofosbuvir/ledipasvir   

 

1.00 
Yes 11(33.3) 6(33.3) 

No  22(66.7) 12(66.7) 

Duration since diagnosis of HCV 

New cases 22(66.7) 12(66.7) 
1.00 

Old cases  11(33.3) 6(33.3) 

Within old cases 2.36 ± 1.36 1.66 ± 1.21 0.312 

(Table-4,5), represent the correlation between 

thyroid antibodies and different parameters and 

they show that there is strong association between 

anti TPO, anti TG and hypothyroidism (p = 

0.005, p ˂ 0.001 respectively), while they are not 

affected by other parameters.  

Table 4. Correlation between patients’ parameters and     

anti TG 

Parameters 

Anti TG 

M ± SD or N (%) 

 

P 

value 
Positive 

N = 6(100) 

Negative 

N = 45(100) 

Gender 

 

0.088 
Male 1(16.7) 26(57.8) 

Female 5(83.3) 19(42.2) 

Age(years) 36.17 ±7.46 30.36 ± 16.65 0.406 

10-20 0(0) 17(37.8) 

0.102 

20-30 1(16.7) 7(15.6) 

30-40 4(66.7) 10(22.2) 

˃ 40 1(16.7) 11(24.4) 

Duration since diagnosis of HCV (months) 

New cases 4(66.7) 30(66.7) 

1.00 

Old cases 2(33.3) 15(33.3) 

Within old cases 1.00 ± 00 2.26 ± 1.33 0.212 

Liver enzymes 

 

 

0.109 

Normal 6(100) 31(68.9) 

Elevated 0(0) 14(31.1) 

Sofosbuvir/ledipasvir    

 

1.00 

Yes 2(33.3) 15(33.3) 

No 4(66.7) 30(66.7) 

Thyroid function 

Euthyroid 1(16.7) 32(71.1) 

 

˂0.001 

Hypothyroid 4(66.7) 0(0) 

Subclinical 

hypothyroid 
0(0) 4(8.9) 

Weird thyroid 

function 
1(16.7) 9(20.0) 
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Table 5. Correlation between patients’ parameters and anti 

TPO 

 

Discussion 

This is a pilot study in Basrah, Iraq that 

investigate thyroid function abnormalities in 

patients with HCV. Our study shows that 15.6% 

of HCV positive patients had hypothyroidism 

(half of them have subclinical hypothyroidism), 

19.6% (N=10) of HCV patients has weird thyroid 

function (they have normal TSH but abnormal T3 

and T4, six patients had elevated TT3, 1 had 

elevated FT4, and 3 had decreased FT4) and 

64.7% (N=33) have normal thyroid function, and 

none has hyperthyroidism. These results are 

different from other studies where the most 

frequently observed change was decreased total 

T3 and free T3 concentration which is reported to 

be associated with the severity of hepatic 

dysfunction,20,24,25 because most of our cases are 

newly diagnosed with HCV infection, having 

normal hepatic function and none of them in 

cirrhosis. While the control group shows only 

18.4% of them have abnormal thyroid function, 

8.2% have subclinical hypothyroidism and 

10.2% have weird thyroid function. But there was 

no significant difference between the two groups 

in thyroid abnormalities or in thyroid auto 

antibodies, may be because no patient received 

INF-α treatment. These results were in 

accordance of studies done in other countries 

which show frequencies of thyroid abnormalities 

around 7% to 20%,13-16 but were different from a 

study done in Thi-Qar, Iraq which shows that the 

frequency of thyroid abnormalities is around 

27.5% and that hyperthyroidism was more than 

hypothyroidism26 which may be explained by 

difference in patients sampling as they include all 

HCV-ELISA positive patients  and not confirmed 

by PCR. According to our study results, 

hypothyroidism was more in HCV positive 

patient than the control group that mimic other 

studies, but differ from them in the point that 

Parameters 

Anti TPO 

M ± SD or N (%)  

P value Positive 

N = 6(100) 

Negative 

N = 45(100) 

Gender 

 

0.097 
Male 1(16.7) 26(57.8) 

Female 5(83.3) 19(42.2) 

Age(years) 37.17 ± 16.29 30.22 ± 15.78 0.320 

10-20 1(16.7) 16(35.6) 

0.817 20-30 1(16.7) 7(15.6) 

30-40 2(33.3) 12(26.7) 

˃ 40 2(33.3) 10(22.2)  

Duration since diagnosis of HCV (months) 

New cases 4(66.7) 30(66.7)  

 

1.00 Old cases 2(33.3) 15(33.3) 

Within old 

cases 
2.00 ± 1.41 2.13 ± 1.35 0.898 

Liver enzymes 

 

 

0.529 

Normal 5(83.3) 32(71.1) 

Elevated 1(16.7) 13(28.9) 

Sofosbuvir/ledipasvir 

1.00 Yes 2(33.3) 15(33.3) 

No 4(66.7) 30(66.7) 

Thyroid function 

Euthyroid 2(33.3) 31(68.9) 

 

0.005 

Hypothyroid 3(50.0) 1(2.2) 

Subclinical 

hypothyroid 
1(16.7) 3(6.7) 

Weird thyroid 

function 
0(0) 10(22.2) 
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none in our study has hyperthyroidism, may be 

because most of our patients are newly diagnosed 

and none of them were in cirrhosis. It also shows 

thyroid abnormalities were significantly affected 

by gender and were more in female and more in 

patients aged from 30-40 years, that goes with 

other studies.16,27  Also this study shows thyroid 

antibodies (Anti TPO, anti TG) were significantly 

more in patients with hypothyroidism as 

compared to others which indicate it has 

autoimmune origin, which goes with other 

studies16,26 A meta-analysis of 12 studies shows 

that the prevalence of Anti TPO antibody is about 

1.95 fold than controls and the prevalence of 

hypothyroidism is more with pooled risk of 

3.10(95% CI: 2.19-4.40) in HCV positive patient 

than controls,28 while our study shows no 

difference in the prevalence of anti TPO between 

HCV positive patients and controls, and the risk 

of hypothyroidism is more in HCV positive 

patient but not statistically significant and this 

may be because small sample size, type of study 

and different criteria for inclusion. This study 

also shows thyroid abnormalities were not 

significantly affected by liver enzymes either 

elevated or not which was differ from other 

studies16,29 could be due to differences in 

sampling size and that no patient has signs of 

CHC. Also, whether the patients received DAA 

treatment or not which also differ from other 

study30 may be because our patients not complete 

their treatment regime. 

 

In Conclusion and recommendation, thyroid 

abnormalities are common in HCV positive 

patients where hypothyroidism is the most 

frequent. Women are more frequent than men in 

thyroid abnormalities, and more in the age group 

30-40 years. In HCV patients, the majority of 

hypothyroidism has autoimmune origin while no 

relation between thyroid antibodies and 

subclinical hypothyroidism. Further studies with 

larger samples and long periods of follow up are 

needed to confirm our results and identify other 

causes of thyroid abnormalities in HCV positive 

patients, and thyroid function needs to be 

monitored in HCV positive patients. 
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 اضطرابات الغدة الدرقية يف املرضى املصابني بالتهاب الكبد الوبائي سي يف البصرة

 .الغدة الدرقيةعلى  تأثريله  فريوس التهاب الكبد الوبائي سي اخللفية:

. مت إرساهلم الختبار سليمشخًصا  49 ومريًضا  51 تشملدراسة الهذه  :ةقيالطرالغدة الدرقية  اضطراباتو التهاب الكبد الوبائي سيهو دراسة العالقة بني  اهلدف:

 .األجسام املضادةو، TSH  ،T4  ،T3وظائف الغدة الدرقية يف شكل

 غري املعتادة. الغدة وظيفة % 19.7السريري، و ودون  قصور %7.8قصور الغدة الدرقية،  % 7.8 حيث ان املرضى،من  % 35.3يف  وجد الغدة الدرقية اضطراب النتائج:

 الدرقية هو األكثر تكرارا.  ةقصور الغدوان  سييف مرضى التهاب الكبد الوبائي  انتشارا أكثران اضطرابات الغدة الدرقية كانت  :اخلالصة

 .، تشوهات الغدة الدرقية، األجسام املضادة للغدة الدرقيةسيفريوس التهاب الكبد  الكلمات املفتاحية:
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