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    Abstract
Context: Autoimmunity against the thyroid gland is one of the most important causes for thyroid dysfunction. Anti-thyroid antibody test is an important tool in the evaluation of autoimmune thyroid disorders. Aims: To study the prevalence of thyroid hormone dysfunction and positive anti-TPO antibody titers in patients being evaluated for thyroid-related disorders. Settings and Design:This retrospective cross-sectional study was done in Father Muller Medical College. Materials and Methods: The TSH (Thyroid stimulating hormone), FT 4 (Free thyroxine), and anti-TPO titer reports of 74 subjects undergoing evaluation for thyroid-related disorders were analyzed. Statistical Analysis Used: Statistical significance was estimated by P value. Results: About two-third (60%) of hypothyroid patients showed raised TPO antibody titer. The titer was significantly higher in hypothyroid subjects when compared to the euthyroid subjects, and a majority of the hypothyroid subjects had a titer at least twice the upper limit of normal. Two of the three subjects with hyperthyroidism also had elevated anti-TPO titers. Conclusions: The commonest cause of hypothyroidism in our study subjects was autoimmune-related thyroid disease. Anti-TPO antibody estimation is a very useful test for establishing the etiological diagnosis of autoimmune thyroid diseases in our population. In situations where there is a diffuse non-progressive goiter, anti-TPO antibody estimation can substitute for an invasive FNAC.
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    Key Messages: Anti-TPO antibody estimation is a very useful test for establishing the etiological diagnosis of autoimmune thyroid diseases. In certain situations it is an effective substitute for an invasive fine needle aspiration
  


  
    Introduction


    Autoimmune thyroid disease is one of the common organ-specific autoimmune disorders. It is seen more commonly in women when compared to men. [bookmark: ft1][1] About 2% to 4% of women and up to 1% of men are affected worldwide and the prevalence increases with advancing age. [bookmark: ft2][2] Immunological alterations in thyroid follicular cells are attributed to the antibodies circulating against a wide range of thyroid antigens, among which thyro-peroxidase (TPO), thyroglobulin (TG), and TSH receptors are the most relevant antigens. Detection and quantification of the antibody titers help in establishing an autoimmune etiology.


    Objectives


    To study the prevalence of thyroid hormone dysfunction and positive anti-TPO antibody titers in patients being evaluated for thyroid-related disorders.


    Materials and Methods


    The results of those patients whose antibody levels have been assayed were analyzed in this study. The assay for anti-TPO antibodies was recently introduced in Father Muller Medical College Hospital. It is an immunoassay based on the principle of electro-chemiluminescence using Elecsys 2010 auto analyzer. The upper limit of the normal range for anti-TPO is >33 IU/ml.


    TPO assay results may get affected by interfering factors like Streptavidin, Ruthenium and the presence of high titers of antibodies to analyte specific antibodies in patient′s serum. Thyroid anti-TPO antibodies have high specificity in determining autoimmunity against the thyroid antigens. TSH, free T4 were estimated by chemiluminescence.


    Descriptive statistics for central tendency and dispersion were done using Microsoft Excel.


    Results were divided into 3 groups; 47 cases of hypothyroidism, 3 cases of hyperthyroidism, and 24 euthyroid cases.


    Results


    The results of 74 subjects were analyzed. Their average age was 37.16 years (range 17- 80). Most of them were females (79%) [Table - 1]. Of the total 74 subjects, 47 had hypothyroidism (64%), 24 were euthyroid (32%), and only 3 (4%) were hyperthyroid. Among the 59 females, 35 were hypothyroid and 23 were euthyroid. Among the 15 males, 12 were hypothyroid and 2 were hyperthyroid. The mean anti-TPO antibody level estimated in euthyroid subjects was 80 IU/ml [Table - 2]. Of the total 47 hypothyroid subjects, 28 (60%) had raised TPO antibody titer (>33 IU/ml) with a mean of 471.825 (range 43.15-3000 IU/ml) while the rest had normal anti-TPO levels. Among the 28 hypothyroid subjects with positive antibody test, 21 (75%) had an antibody titer at least twice the upper limit (>68 IU/ml). Two out of 3 hyperthyroid subjects had positive antibody test with a titer twice the upper limit. Out of the 24 euthyroid subjects, 6 (25%) had elevated anti-TPO.
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        	Table 1: Sex distribution of the subjects
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        	Table 2: Mean, range, and standard deviation values of TSH, age, and anti-TPO parameters among euthyroid and hypothyroid groups
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    Discussion


    Autoimmune thyroid diseases occur due to immune-mediated alterations in the thyroid gland, which produces functional alterations in the thyroid hormone status. Transient phases of hyperthyroidism and/or hypothyroidism occur in sub-acute thyroiditis, which commonly occurs due to destruction of the thyroid follicular cells. Chronic thyroid dysfunction i.e. hyperthyroidism (Grave′s disease) and hypothyroidism (Hashimoto′s Thyroiditis) occur secondary to the actions of antibodies. [bookmark: ft3][3],[bookmark: ft4][4] Anti-TPO antibodies are the most prevalent and is present in 80-90% of Hashimoto′s Thyroiditis, 65-75% of Grave′s disease and 10-20% of nodular goiter or thyroid carcinoma. Even 10-15% of normal individuals can have an elevated antibody titer. [bookmark: ft5][5] Thyroperoxidase (TPO) is a glycoprotein enzyme located in the thyrocyte membranes catalyzing the oxidation of iodide on tyrosine residues in thyroglobulin to yield triiodothyronine and thyroxine. Anti-TPO antibodies are cytotoxic, and they damage the thyroid cell by complement activation and antibody - dependent cell cytotoxicity. [bookmark: ft6][6] Detection of these antibodies in significant titers helps in establishing the etiology of both hypo and hyper functioning thyroid diseases. [bookmark: ft7][7],[bookmark: ft8][8] The antibody titers vary among individuals depending on the activity of the underlying auto immune activity. During the active phase of chronic lymphocytic thyroiditis, a high titer can be detected in the serum. Conversely, around 10-15% patients may have a negative antibody screening result in spite of the presence of an autoimmune process in the thyroid. The initiation of autoimmunity may be predisposed by genetic factors, [bookmark: ft9][9] advancing age, environmental factors [bookmark: ft10][10] such as stress, [bookmark: ft11][11] infections, [bookmark: ft12][12] trauma, smoking, [bookmark: ft13][13] female [bookmark: ft14][14] sex indicating hormonal influences, [bookmark: ft15][15],[bookmark: ft16][16] and iodine [bookmark: ft17][17] play a key role in the manifestation of autoimmune thyroiditis.


    In our study, a majority of hypothyroid subjects had an elevated TPO antibody titer. Among those, who were negative for anti-TPO antibodies, there is a possibility of some of them would still have a cytological evidence of autoimmune destruction. As expected, there were more females (75%) with hypothyroidism. When compared to males, a larger number of females were found in the euthyroid group also. This shows that a larger number of females present clinically with thyroid-related symptoms than males. Almost all the males had evidence of thyroid dysfunction in our study. There were only three subjects with thyrotoxicosis and hence cannot be commented upon.


    The high antibody titers in some of them reflect the active autoimmune process going on in the thyroid gland. About 75% of our antibody-positive hypothyroid subjects had a titer more than twice the upper limit of normal establishing a definitive autoimmune etiology. Also, 6 of our euthyroid subjects had positive antibody titers. This may be due to well-compensated thyroid function at present with a future risk of dysfunction in them. But, this high prevalence (25%) of positive antibody titer in euthyroid subjects reflects a referral bias, as this sampling was done on subjects attending a tertiary care hospital.


    Most of the existing studies with a few exceptions have shown a positive correlation between antibody positivity and hypothyroidism. Vaseghani et al. concluded from their study that anti-TPO antibody titer correspond to TSH titers. [bookmark: ft18][18] Studies done including one in Greece showed that all patients with sub-clinical hypothyroidism had positive anti-thyroid antibodies, [bookmark: ft19][19],[bookmark: ft20][20] while some studies did not show significant difference. [bookmark: ft21][21],[bookmark: ft22][22] A significant correlation between TSH or T4 concentration and elevated anti-TPO antibody was demonstrated by Ghoraishian et al. [bookmark: ft23][23]


    Fine needle aspiration cytology (FNAC) has a very good sensitivity for diagnosing Hashimoto′s thyroiditis. However, those with focal lesions of Hashimoto′s thyroiditis are likely to be missed. Also, some of the cytopathological features may overlap with other lesions like Hurthle cell neoplasm, reactive lymph node, and lymphoma. Also, a successful FNA requires adequate and representative sample being aspirated and an equally important expertise in interpretation. The acceptance of an invasive test like FNAC is not universal as a significant number of patients are wary about the pain and discomfort.


    In suspected thyroid disorders, assessment begins with the evaluation of the thyroid hormone levels. In case of hypothyroidism, the presence of anti-TPO antibodies provides an etiological diagnosis. Anti-TPO antibodies are present in 60-65% of Grave′s disease, but it is the presence of anti-TSH receptor antibody that is specific for autoimmune thyrotoxicosis. Anti-TPO antibodies, however, can be negative in 10-15% of individuals, which occurs when the autoimmune activity has subsided. In persons suspected to have other autoimmune diseases, anti-TPO antibodies can be used as a surrogate marker for the presence of autoimmunity.


    Our study is limited by referral bias and small sample size. It is a cross-sectional analysis of results. A larger study with clinical and FNAC correlation is required to validate this test in our population.


    Conclusion


    The commonest cause of hypothyroidism in our study subjects was autoimmune-related thyroid disease. Anti-TPO antibody estimation is a very useful test for establishing the etiological diagnosis of autoimmune thyroid diseases in our population also. In situations where there is a diffuse non-progressive goiter, anti-TPO antibody estimation can substitute for an invasive FNAC.

  


  
    References


    
      
        	[bookmark: ref1]1.

        	Swain M, Swain T, Kumar MB. Autoimmune thyroid disorders-an update. Indian J Clin Biochem 2005;20:9-17.Back to cited text no. 1
      


      
        	[bookmark: ref2]2.

        	Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado thyroid disease prevalence study. Arch Intern Med 2000;160:526-34.Back to cited text no. 2[PUBMED]
      


      
        	[bookmark: ref3]3.

        	Larry J, Weetman AP. Disorders of the thyroid gland. In: Brunwald E, Fauci A, editors. Harrison's Principles of Internal Medicine. 15 th ed., vol. 2. Philadelphia: McGraw-Hill Publication; 2001. p. 2060-84.Back to cited text no. 3
      


      
        	[bookmark: ref4]4.

        	Marcocci C, Chiovato L. Thyroid - directed antibodies. In: Braverman LE, Utiger RD, editors. The Thyroid: A Fundamental and Clinical Text. 8 th ed. Philadelphia: Williams and Wilkins; 2000. p. 414-31. Back to cited text no. 4
      


      
        	[bookmark: ref5]5.

        	Mariotti S, Anelli S, Ruf J, Bechi R, Czarnocka B, Lombardi A, et al. Comparison of serum thyroid microsomal and thyroid autoantibodies in thyroid diseases. J Clin Endocrinol Metab 1987;65:987-93.Back to cited text no. 5[PUBMED]
      


      
        	[bookmark: ref6]6.

        	Raspe E, Costagliola S, Ruf J, Mariotti S, Dumont JE, Ludgate M. Identification of the thyroid Na+/I─ cotransporter as a potential autoantigen in thyroid autoimmune disease. Eur J Endocrinol 1995;132:399-405.Back to cited text no. 6
      


      
        	[bookmark: ref7]7.

        	Chiovato L, Bassi P, Santini F, Mammoli C, Lapi P, Carayon P, et al. Antibodies producing complement-mediated thyroid cytotoxicity in patients with atrophic or goitrous autoimmune thyroiditis. J Clin Endocrinol Metab 1993;77:1700-5.Back to cited text no. 7[PUBMED]
      


      
        	[bookmark: ref8]8.

        	Braverman LE. Iodine induced thyroid disease. Acta Med Austriaca 1990;17 Suppl 1:S29-33.Back to cited text no. 8
      


      
        	[bookmark: ref9]9.

        	Nagataki S, Yamashita S, Tamai H. Immunogenetics of autoimmune endocrine disease in autoimmune diseases of endocrine system. In: Volpe R, editor. Boca Raton: CRC Press; 1990. p. 51-72.Back to cited text no. 9
      


      
        	[bookmark: ref10]10.

        	Schleusener H, Bogner U, Peters H, Kotulla P, Schmieg D, Gruters A, et al. The relevance of genetic susceptibility in Grave's disease and immune thyroiditis. Exp Clin Endocrinol 1991;97:127-32.Back to cited text no. 10
      


      
        	[bookmark: ref11]11.

        	Plotnikoff N, Murgo A, Faith R, Wybran J. Stress and immunity. Boca Raton: CRC Press; 1991. p. 51-72.Back to cited text no. 11
      


      
        	[bookmark: ref12]12.

        	Glaser R, Kiecolt-Glaser JK. Handbook of human stress and immunity. San Diego and London: Academic Press; 1994. p. 1-414.Back to cited text no. 12
      


      
        	[bookmark: ref13]13.

        	Holt PG. Immune and inﬂammatory function in cigarette smokers. Thorax 1987;42:241-9Back to cited text no. 13
      


      
        	[bookmark: ref14]14.

        	Behrman RE, Kliegman RM, Arvin AM. Nelson Textbook of Pediatrics. Auﬂage 1996;15:15-95.Back to cited text no. 14
      


      
        	[bookmark: ref15]15.

        	Nelson JL, Steinberg AD. Sex steroids, autoimmunity and autoimmune disease. In: Berczi I, Kovacs K, editors. Hormones and Immunity. Lancaster, UK: MTP Press; 1987. p. 93-119.Back to cited text no. 15
      


      
        	[bookmark: ref16]16.

        	Volpe R. Autoimmune thyroid disease. In: Braverman LE, editor. Contempory Endocrinology: Disease of the thyroid. Towa NJ: Humana Press; 1997. p. 56-77.Back to cited text no. 16
      


      
        	[bookmark: ref17]17.

        	Mariotti S, Loviselli A, Cambosu A, Velluzi F, Atzeni F, Martino E, et al. The role of iodine in autoimmune thyroid disease in human. In: Nauman J, Glinoer D, Braverman LE, Hostalek U, editors. The Thyroid and Iodine. New York: Stuttgart; 1996. p. 155-68.Back to cited text no. 17
      


      
        	[bookmark: ref18]18.

        	Vasheghani M, Jalali R, Dabbaghmanesh MD, Sadeghalvad AS, Omrani GR. Thyroid autoimmunity role in the evolution of endemic goiter in rural area, Fars, Iran. Arch Iran Med 2011;14:164-6. Back to cited text no. 18
      


      
        	[bookmark: ref19]19.

        	Zois C, Stavrou I, Kalogera C, Svarna E, Dimoliatis I, Seferiadis K, et al. High prevalence of autoimmune thyroiditis in schoolchildren after elimination of iodine deficiency in North-western Greece. Thyroid 2003;13:485-9.Back to cited text no. 19
      


      
        	[bookmark: ref20]20.

        	Jaksic J, Dumic M, Filipovic B, Ille J, Cvijetic M, Gjuric G. Thyroid diseases in a school population with thyromegaly. Arch Dis Child 1994;70:103-6.Back to cited text no. 20
      


      
        	[bookmark: ref21]21.

        	Zimmermann MB, Moretti D, Chaouki N, Torresani T. Introduction of iodized salt to severely iodine-deficient children does not provoke thyroid autoimmunity: A one year prospective trial in northern Morocco. Thyroid 2003;13:199-203.Back to cited text no. 21
      


      
        	[bookmark: ref22]22.

        	Hashemipour M, Amini M, Aminorroaya A, Dastjerdi MA, Rezvanian H, Kachoei A, et al. High prevalence of goiter in an iodine replete area: Do thyroid auto-antibodies play a role? Asia Pac J Clin Nutr 2007;16:403-10.Back to cited text no. 22
      


      
        	[bookmark: ref23]23.

        	Ghoraishian SM, Moghaddam SH, Afkhami-Ardekani M. Relationship between anti-thyroid peroxidase antibody and thyroid function test. Iran J Immunol 2006;3:146-9.Back to cited text no. 23
      

    

  
Table: 1

  [bookmark: tbl_MullerJMedSciRes_2013_4_2_74_118228_t1.jpg][image: ]


  Table 1: Sex distribution of the subjects
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  Table 2: Mean, range, and standard deviation values of TSH, age, and anti-TPO parameters among euthyroid and hypothyroid groups
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