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ABSTRACT… Hepatitis C is a burning issue. Prevalence of hepatitis C virus reported in Pakistan 
is 5% with areas of high infection in different cities and subsets of population.  Objectives: To 
find out the frequency of thyroid related dysfunctions in chronic hepatitis C patients on Peg-
Interferon Alpha-2a and Ribavirin therapy. Study Design: A prospective cohort study. Place 
and Duration of Study: Hepatitis Center DHQ teaching hospital Sahiwal from July 2013 to June 
2014. Material and Methods: We studied 100 patients of chronic HCV infection with baseline 
level of TSH,T3 and T4. Baseline serum ALT and serum AST were also measured. Patients were 
put on Peg-Interferon Alpha-2a (180 ug) weekly and Ribavirin (800 to 1000 mg/d) for 24weeks. 
All patients were followed up for thyroid dysfunction at weeks 0, 12, 18 and 24. Result: Out 
of 100 treated patients 65 were female and 35 were male. Fifteen (15%) patients developed 
thyroid dysfunction and out of these 15 patients (11 female [73.3%] and 4 male [26.7%]).
Ten (66.6%) out of 15 patients developed hypothyroidism and 5(33.3%) out of 15 patients 
developed hyperthyroidism. Seven (70%) out of 10 patients who developed hypothyroidism 
needed levothyroxine therapy. Two (40%) out of 5 patients who developed hyperthyroidism 
needed carbimazol therapy for their symptoms and disease control. All patients completed 
hepatitis C treatment with combined Peg-Interferon Alpha-2a and Ribavirin therapy.    
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INTRODUCTION 
Hepatitis C is a burning issue. Prevalence of 
hepatitis C virus reported in Pakistan is 5% with 
areas of high infection in different cities and 
subsets of population1. Hepatitis C is treated 
with conventional/ pegylated Interferon plus 
Ribavirin. The most commonly used regimen is 
combination of pegylated Interferon and Ribavirin 
therapy. Currently oral therapy is also available. 
Peg-Interferon Alpha-2a(180 ug)/ Alpha-2b(1.5 
ug per kg body weight) is given once weekly 
subcutaneously and the dose of Ribavirin varies 
from 800 to 1200 mg per day depending upon the 
weight of the patient. Treatment is carried out for 
24 to 48 weeks depending upon viral genotype.

Many side effects are associated with the 
treatment of the peg-interferon plus Ribavirin 
therapy such as, influenza like symptoms, fever, 
headache, chills and muscle aches and pains2-6.

Hair loss, weakness, fatigability, anorexia 

and weight loss may occur later. Suicidal 
tendencies, depression and irritability have 
also been reported. Neuro-retinitis is rare but 
very serious complication and its occurrence 
calls for immediate discontinuation of therapy6. 
Hematological side effects like anemia, 
neutropenia and thrombocytopenia are common 
and needs dose adjustment of the drugs plus 
supportive therapy.

Hepatitis C infection treated with combined Peg-
interferon alpha-2a and Ribavirin therapy results in 
many endocrinological disorders, of which thyroid 
dysfunction is most common7. Thyroid dysfunction 
has also been described as an extrahepatic 
manifestation of chronic HCV infection. This 
disorder can also be precipitated or exacerbated 
by interferon-alpha, especially in women8-11. 
Several studies have reported the development of 
hypothyroidism and hyperthyroidism in patients 
treated with interferon monotherapy, there is a 
paucity of literature describing the frequency of 
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thyroid dysfunction during peg-interferon-alpha 
and ribavirin combination therapy. Therefore, 
we conducted a prospective cohort study to 
determine the frequency, clinical presentation 
and long term outcome of thyroid dysfunction 
in patients with chronic HCV infection who were 
treated with a combination of peg-interferon 
alpha-2a and ribavirin. Thyroid function tests T3, 
T4 and TSH were measured at 0, 12, 18 and 24 
weeks of therapy. Many studies measured thyroid 
parameters in different schedules. Kee et al12. 
and Dalgard et al13. Measured thyroid function 
test every 3 months; Moncoucy et al14. every 2 
or 3 months and Hsieh et al. every 4 week for 
24 weeks, followed by 8 weeks for another 24 
weeks15. Minelli et al16 evaluated thyroid function 
at 1, 2, 3 and 6 months after diagnosis.
      
MATERIAL AND METHOD
One hundred chronic hepatitis C patients 
presented at DHQ teaching hospital Sahiwal during 
July 2013 to June 2014 were registered for the 
treatment of chronic hepatitis C with combination 
Peg-Interferon Alpha-2a and Rivavirin therapy. 
Informed consent was taken for participation in 
this study. All patients were assessed for thyroid 
disease clinically and  bio- chemically using T3, 
T4 and TSH assays. The baseline T3 (58-194ng/
dL[0.9-3.0 nmol/L]),T4(4.8-12.8ug/dL[61.8-164.7 
nmol/L]) and TSH(0.4-5.5 mlU/L) levels were 
within the normal range in all patients. Patients 
were treated with Peg-Interferon Alpha-2a (180 
ug) weekly and Ribavirin (800 to 1000 mg/d) for 
24 weeks. All patients were followed up for thyroid 
dysfuction at weeks 0,12,18 and 24. The data 
were entered in SPSS-11 and analyzed.

Overt hypothyroidism was defined as an elevated 
TSH level(>5.5mIU/L) along with low levels of 
T3(<58ng/dL[<0.9 nmol/L]) and T4(<4.8 ug/
dL[<61.8 nmol/L]).Overt hyperthyroidism was 
defined as a low TSH level(<0.4mlU/L) along with 
elevated levels of T3(>194ng/dL[>3.0 nmol/L]) 
and T4(>12.8ug/dL[>164.7 nmol/L]).

RESULTS
A total of 100 patients with baseline T3, T4 and TSH 
levels within the reference range were enrolled in 

this study. Out of 100 patients, 65 were female and 
35 were male. Most patients were infected with 
genotype 3. During treatment with combination of 
Peg-interferon alpha-2a and Ribavirin therapy, a 
total of 15 patients, 11 female (73.3%) and 4 male 
(26.7%) developed overt thyroid disease and were 
diagnosed clinically and biochemically suffering 
from thyroid dysfunction. Ten (66.6%) of the 15 
patients suffered from overt hypothyroidism and 
5(33.3%) developed hyperthyroidism.

The biochemical features of 10 patients with 
overt hypothyroidism were low T3 and T4 and 
high TSH at the time of diagnosis. Fatigue 
(10/10[100%]), decreased appetite (9/10[90%]), 
depression (7/10[70%]) and myalgias 
(7/10[70%]) were important symptoms in patients 
with hypothyroidism. On the other hand, none of 
these patients had bradycardia, cold intolerance, 
edema and thyroid enlargement.            
Seven (70%) of the 10 patients having 
hypothyroidism were managed with levothyroxine 
and they responded well to the treatment clinically 
and biochemically and 6(60%) had normal levels 
of TSH during treatment of chronic HCV. All 7 
patients on levothyroxine completed HCV therapy. 
Levothyroxine therapy was continued during HCV 
treatment and it was tapered in the next 2 months.

The biochemical assay of the 5 patients having 
overt hyperthyroidism were high T3, T4 levels 
with low TSH obtained at the time of diagnosis. 
All 5 patients reported fatigue and weight loss, 
irritability and nervousness, and 2 of the 5 
patients also had palpitations and resting tremors 
in hands at the time of diagnosis. Heat intolerance 
and thyroid enlargement was not reported by any 
patient with hyperthyroidism. 

All 5 patients having hyperthyroid symptoms were 
put on beta blockers like propranolol. 2 out of 5 
hyperthyroid patients (40%) required carbimazol 
for their symptoms and disease control. Although 
clinical symptoms resolved in all subjects but no 
one attained normal levels of TSH during HCV 
treatment. Treatment for hyperthyroidism was 
continued for one month after HCV treatment 
completion and was tapered in the next 2 months. 
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DISCUSSION
The development of thyroid dysfunction with 
interferon mono-therapy in patients infected with 
chronic hepatitis C is well described, and the 
prevalence ranges from 2.5% to 30%17-22, with 
the mean prevalence of 6.6%18. Hypothyroidism 
(3.8%) was more commonly seen as compared to 
hyperthyroidism (2.8%), in these studies. Thyroid 
related disorders were more often seen in female 
patients than male (13% vs 3%)18. Female gender 
and thyroid auto-antibodies were the major 
contributors that were related with an enhanced 
risk of thyroid disease with interferon alpha 
therapy18-22. Despite higher doses of interferon 
alpha used in the treatment of patients of chronic 
hepatitis B infection22, thyroid disease seems to 
develop less in patients with chronic hepatitis B 
infection as compared with hepatitis C treated 
patients. It can be concluded that interferon therapy 
and HCV infection may have synergistic effect in 
the causation of thyroid disease. Interferon, also 
results in the activation and proliferation of many 
cells like dendritic and memory T cells etc and 
prevent T cell apoptosis23. Thyroid auto-antibodies 
will rise ultimately leading to destruction of thyroid 
gland. These may cause this destruction after 
interaction with hepatitis C virus particle present in 
it24. The addition of interferon alpha further causes 
destruction of inflamed gland. Furthermore, 
interferon therapy may have direct toxic effect 
on thyroid cells, ultimately leading to release of 
thyroid hormones25. These patho-physiologic 
changes lead to biphasic thyroid response in the 
form of hypo and hyperthyroidism.

Many studies have reported that this combination 
therapy results in thyroid dysfunction. Ribavirin 
is a neucleoside analogue which has activity 
against many RNA and DNA viruses26.This drug 
is considered to have destructive effect on 
thyroid gland via immune-modulation26. Thyroid 
dysfunction with this therapy has been reported 
in 4.7% to 27.8% of patients, with the mean 
frequency of 12.1%27-31 and it is low in the patients 
treated with interferon alone which is 6.6%18. 
Many studies have reported hypothyroidism 
more than hyperthyroidism (8.1% vs 3.8%) with 
this combination therapy, in contrast to our study 

(10% vs 5%). Thyroid dysfunction occurs more 
often in females as compared to males (17.7% 
vs 8.3%)27-31, in contrast to our study (11% vs 
4%). The results of our study show that with this 
combination therapy thyroid related disorders 
was 15%. The thyroid related disorders of 15% 
in our study patients was higher as compared 
to 3% frequency mentioned in those treated 
with interferon monotherapy18 and was higher to 
the mean frequency of 8.3% with combination 
therapy27-31.

Fatigue, myalgias and depression were common 
in our study cases with hypothyroidism, whereas 
nervousness, irritability, insomnia, fatigue were 
present in patients with hyperthyroidism. To 
overcome this problem thyroid function test 
should be routinely performed in patients on this 
combination therapy28,29,32,33,34. 

These have been supported by other investigators 
as well that this combination therapy can be 
continued, even in those who develop overt 
thyroid disease15,20,22. Most thyroid disorders 
did not require long term therapy and mostly 
return to normal but few may need long term 
management17,21,29. Coh et al18 have reported that 
interferon alpha induced thyroid related disorders 
were reversible in 61.2% of cases, these included 
55.8% cases of hypothyroidism and 69.7% cases 
of hyperthyroidism. Longer follow up may be 
required to see the complete resolution of thyroid 
dysfunction. Patients on this therapy should 
be informed about the risk of thyroid related 
disorders. 

CONCLUSIONS
This study demonstrates that 15% of HCV patients 
on treatment with peg-interferon alpha-2a and 
ribavirin combination therapy suffered from overt 
thyroid dysfunction. Based on these findings, it is 
suggested that one should have baseline thyroid 
function tests especially those having family 
history of thyroid disease. Treatment can safely 
be continued in these patients, however optimal 
methods and timing and frequency of thyroid 
function test need to be evaluated. 
Copyright© 05 Nov, 2014. 



Professional Med J 2015;22(2): 186-190. www.theprofesional.com

THYROID DYSFUNCTION

189

4

REFERENCES
1. PMRC Report. National survey on prevalence of 

hepatitis B and C in general population in Pakistan 
(online) available from URL; http://www.pmrc.org.pk/
hepatitisbc.html

2. Qureshi S, Batool U, Iqbal M, Qmarah Q, Kaleem R , 
Aziz H, et al. Response rates to standard interferon 
treatment in HCV genotype 3a. JAMC Abbottabad 
2009; 21(4):10-14.

3. Fried MW. Side Effects of Therapy of Hepatitis C and 
their management. Hepatology 2002; 36:s237-s244.

4. Collier JD, Webster G. Liver and Biliary Tract disease. 
In; Davidson’s Principles & Practice of Medicine. 21st 
Ed. Elsevier India;p919 -84.

5. Lawrence SF. Liver, Biliary Tract and pancreas 
Disorders. In; Papadakis MA, McPhee SJ. Current 
Medical Diagnosis and Treatment. 52nd Ed.McGraw Hill 
2013;p622-717.

6. Dusheiko G. Hepatitis C.In; Dooley JS, Lok ASF, 
Burroughs AK, Heathcote EJ. Sherlock’s diseases of 
the liver and biliary system.12th Ed. Wiley Black-Well 
2011;p406-26.

7. Tomer Y, Blackard JT, Akeno N. Interferon alpha 
treatment and thyroid dysfunction. Endocrinol Metab 
Clin N Am 2007: 36:1051-66.

8. Huang MJ, Liaw YF. Clinical associations between 
thyroid and liver diseases. J Gastroenterol Hepatol 
1995;10344-350.

9. Wilson RA. Extrahepatic manifestations of chronic 
viral hepatitis. Am J Gastroenterol 1997;923-17.

10. Zignego AL, Brechot C. Extrahepatic Manifestations 
of HCV infections: facts and controversies. J hepatol 
1999;31369-376.

11. Ward DL, Bing-You RG. Autoimmune thyroid 
dysfunction included by interferon-alpha treatment 
for chronic hepatitis C: screening and monitoring 
recommendations. Endocr Pract 2001;752-58.

12. Kee KM , LEE CM, Wang JH, Tung HD, Changchien 
CS, Lu SN, et al. Thyroid dysfunction in patients with 
chronic     hepatitis C receiving a combined therapy of 
interferon and ribavirin incidence,associated factors 
and prognosis. J Gastroenterol Hepatol 2006;21:319-
26. 

13. Dalgard O, Bjoro K, Hellum K, Byrvang B, Bjoro T, 
Haug E, et al. Thyroid dysfunction during treatment 
of chronic hepatitis with interferon alpha: no 
association with either interferon dosage or efficacy 

of therapy. J Intern Med 2002:251:400-6. 

14. Moncoucy X, Leymarie F, Delemer B, Levy S, Bernard-
Chabert B, Bouche O, et al. Risk factors in long 
term course of thyroid dysfunction during antiviral 
treatment in 221 patients with chronic hepatitis C. 
Gastroenterol Clin Biol 2005;29:339-45.

15. Hsieh MC, Yu ML, Chuang WL, et al. Virologic 
factors related to interferon alpha induced thyroid 
dysfunction in patients with chronic hepatitis C. Eur 
J endocrinol 2000;142431-437.

16. Minelli R, Valli MA, Di Secli D, Finardi L, Chiodera 
P, Bertoni R, et al. Is steroid therapy needed in the 
treatment of destructive thyrotoxicosis induced 
by apha interferon in chronic hepatitis C. horm res 
2005;63:194-9.

17. Lisker-Melman MD, BisceglieAM, Usala SJ, Weintraub 
B, Murray LM, Hoofnagle JH. Development of thyroid 
disease during therapy of viral hepatitis with 
interferon alpha. Gastroenterology 1992;1022155-
2160. 

18. Koh LK, Greenspan FS, Yeo PP. Interferon alpha induced 
thyroid dysfunction:three clinical presentations and 
review of the literature. Thyroid 1997;7891-896.

19. Watanabe U, Hashimoto E, Hisamitsu T, Obata H, 
Hayashi N. The risk factors for the development of 
thyroid disease during interferon alpha therapy for 
chronic hepatitis C. Am J Gastroenterol 1994;89399-
403.

20. Marazuela M, Garcia-Buey L, Gonzalez Fernandez B et 
al. Thyroid autoimmune disorders in patients with 
chronic      hepatitis C before and during interferon 
alpha therapy. Clin Endocrinol(Oxf) 1996;44635-642.

21. Deutsch M, Dourakis S, Manesis EK et al. Thyroid 
abnormalities in chronic viral hepatitis and their 
relationship to interferon alpha therapy. Hepatology 
1997;26206-210. 

22. Fernandez-Soto L, Gonzalez A, Escobar-Jimenez F et 
al. Increased risk of autoimmune thyroid disease in 
hepatitis C vs hepatitis B before, during and after 
discontinuing interferon therapy. Arch Intern Med 
1998;1581445-1448.         

23. Tilg H. New insights into the mechanisms of interferon 
alpha; an immunoregulatory and anti inflammatory 
cytokine. Gastroentrology 1997;112:1017-21.

24. Gowans EJ. Distribution of markers of hepatitis C 
virus infection throughout the body. Semin Liver Dis 
2000;20: 85-102.

http://www.pmrc.org.pk/hepatitisbc.html 
http://www.pmrc.org.pk/hepatitisbc.html 


Professional Med J 2015;22(2): 186-190. www.theprofesional.com

THYROID DYSFUNCTION

190

5

25. Lloyd AR, Jagger E, Post JJ, Crooks LA, Rawlinson 
WD,Hahn YS, et al. Host and viral factors in the 
immunopathogenesis of      primary hepatitis C virus 
infection. Immunol Cell Biol 2007;85: 24-32.

26. Snell NJ. Ribavirin-current status of a broad spectrum 
antiviral agent. Expert Opin pharmacotherapy 
2001;21317-1324. 

27. Sachithanandan S, Clarke G, Crowe J, Fielding JF. 
Interferon associated thyroid dysfunction and in anti 
D related chronic hepatitis C. J Interferon cytokine res 
1997;17409-411.

28. Parana R, Cruz M, Santos-Jesus R, Ferreira K, Codes L, 
Cruz T. Thyroid disease in HCV carriers undergoing 
antiviral therapy with interferon plus ribavirin. Braz J 
Infect Dis 2000;4284-290. 

29. Dalgard O, Bjoro K, Hellum K et al. Thyroid dysfunction 
during treatment of chronic hepatitis C with interferon 
alpha: no association with either interferon dosage 
or efficacy of therapy. J Intern Med 2002;251400-406.

30. Mazziotti G, Sorvillo F, Stornaiuolo G et al. Temporal 
relationship between the appearance of thyroid 

auto-antibodies and development of destructive 
thyroiditis in patients undergoing treatment with two 
different type-1 interferons for HCV related chronic 
hepatitis:a prospective study. J Endocrinol Invest 
2002;25624-630.

31. Carella C, Mazziotti G, Morisco F et al. The addition 
of ribavirin to interferon alpha therapy in patients 
with hepatitis C virus related chronic hepatitis does 
not modify the thyroid autoantibody pattern but 
increases the risk of developing hypothyroidism. Eur 
J Endocrinol 2002;146743-749.

32. Singer PA, Cooper DS, Levy EG et al. Standards of Care 
Committee, American Thyroid Association, Treatment 
guidelines for patients with hyperthyroidism and 
hypo-thyroidism. JAMA 1995;273808-812.

33. Ladenson PW, Singer PA, Ain KB et al. American 
Thyroid Association guidelines for detection of 
thyroid dysfunction. Arch Intern Med 2000;160:1573-
1575.

34. Marcellin P, Pouteau M, Benhamou JP. Hepatitis C 
virus infection, alpha interferon therapy and thyroid 
dysfunction. J Hepatol 1995;22364-369.

AUTHORSHIP DECLARATION

Sr. N. Author-s Full Name Contribution to the paper Author=s Signature

1

2

3

Dr. M. Arif Mehmood

Dr. Muhammad Arshad Qureshi

Dr. Ijaz Ul Haque Taseer

Study designing and planning, 
supervision in data collection, 
paper writing and editing

Study planning, coordinating 
in data collection, manuscript 
writing and editing

Study planning, designing, 
coordinating of data collection, 
analysis, manuscript writing 
and editing

PREVIOUS RELATED STUDY 
Abdelmula M. Abdella, Gad Allah Modawe. THYROID DYSFUNCTION; SERUM LIPID PROFILE IN SUDANESE PATIENT 
(Original) Prof Med Jour 18(3) 436-439 Jul, Aug, Sep 2011.


