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ABSTRACT 
Anti-TPO antibody level was evaluated in 86 patients, along with 25 healthy controls to detect its change in various forms of thyroid nodules particularly in 
thyroid malignancy when compared with healthy controls. The study revealed that Anti-TPO antibody level was increased in Benign & toxic form of Multi 
nodular goiter and papillary carcinoma but there is no elevation of Anti- TPO antibody level in follicular adenoma or follicular carcinoma. 
Keywords: Anti TPO antibody, thyroid neoplasia, nodular goiter. 
 
INTRODUCTION 
Thyroid disorders, the second commonest endocrine disorder 
often present as solitary or multi nodular goiter1. Multi 
nodular goiter (MNG) may be toxic or non toxic, the later 
being the most prevalent thyroid pathology2. The evaluation 
of thyroid nodule is of prime importance as neoplasm of 
thyroid most commonly present as mass or nodular lesion3. 
Thyroid nodules may be benign (adenoma) or malignant. The 
3 major histological types of thyroid adenoma are papillary, 
follicular & Hurthle cell type whereas papillary carcinoma 
and follicular carcinoma are major histological varieties of 
thyroid malignancy. Thyroid disease occurs in 4-7% of 
population and thyroid nodules have 5 – 15% prevalence of 
malignancy4. Another important presentation of goiter is 
Hashimoto’s disease which is an autoimmune thyroiditis 
where high titre of anti TPO antibody (Ab) is always present. 
Evaluation of thyroid nodules requires detailed history 
taking, careful examination, Ultrasound examination and 
Fine needle aspiration cytology (FNAC). FNAC of thyroid 
nodules is accurate, sensitive and specific procedure, as well 
as cheap. However, one of the commonest drawbacks of 
FNAC is that it cannot differentiate follicular adenoma from 
follicular carcinoma, which requires the need of 
histopathological diagnosis of the whole nodule5. The second 
most common drawback of FNAC is inadequacy of sample 
and nodules have to be re-aspirated6. Radio iodine uptake 
(RAIU) is the only direct test of thyroid, but nowadays it is 
not much in use as there is improvement of various indirect 
methods for assessing thyroid status7. Thyroid Peroxidase 
(TPO) enzyme is essential for biosynthesis of thyroid 
hormone. TPO protein has been demonstrated to get 
expressed in benign & normal thyroid tissue but is absent or 
poorly expressed in a variety of thyroid follicular carcinoma8. 
In this backdrop, this study is aimed to find out the level of 
anti-thyroid peroxidase (Anti-TPO) antibody in different 
forms of goiter and to detect whether it can be used as a 
marker in thyroid neoplasia. 
 
 

MATERIAL AND METHODS  
The study was carried out at Department of Biochemistry, 
R.G. Kar Medical College & Hospital in collaboration with 
Department of ENT, Calcutta National Medical College from 
March 2011 till February 2012. A total of 86 newly 
diagnosed patients presenting with nodular goiter were 
included in the study. Those patients who were already under 
treatment and who were managed conservatively were 
excluded from the study. After careful history taking, 4ml of 
blood was collected in a plain vial from 86 cases and 25 age 
and sex matched healthy controls after overnight fasting. The 
serum was separated and used for estimation of FT49, TSH10 

and Anti-TPO antibody11 by micro plate enzyme linked 
immunosorbent assay using the kit of Accubind. The patients 
included in the study population were asked to report again 
after obtaining the histopathological report. Based on these 
reports the patients were classified into 4 groups, namely, 
colloid goiter, solitary nodule (sub grouped into follicular 
adenoma, papillary carcinoma & follicular carcinoma), multi 
nodular goiter (MNG, sub grouped into toxic and non toxic 
MNG) and Hashimoto’s goiter. Biochemical parameters were 
tabulated accordingly and analyzed using Microsoft Excel, 
2010.  
 
RESULT 
Table 1 shows the distribution of study population according 
to gender & histopathological classification. Though overall 
86 patients were included in the study, after histopathological 
classification, maximum number of patients in one group was 
not more than 20. Hence number of healthy controls taken 
was 25. Table 2 shows levels of Biochemical parameters, 
namely FT4, TSH and Anti TPO Antibody (Expressed as 
mean +S.D.) in the study population. Considering the levels 
of FT4 & TSH, it was observed that colloid goiter cases were 
euthyroid, Toxic MNG cases were hyper thyroid and all other 
varieties were mostly hypothyroid. Anti TPO Antibody level 
was found to be high in papillary carcinoma and both, toxic 
& benign MNG. Since the standard deviation was very high, 
a cut off value of this parameter was obtained considering the 
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2 standard deviation of positive side of the mean level in 
healthy control, which was calculated to be 21.6 IU/ml. Table 

3 shows the distribution of study population according to 
level of Anti TPO Ab. 
 

Table 1: Distribution of study population according to gender & histopathological classification 
 

Histopathology of goiter Male Female 
Healthy control (n= 25) 5 20 
Colloid goiter (n= 10) 1 9 

Solitary nodule 
(n= 34) 

Follicular Adenoma 
(n = 10) 

2 8 

Papillary carcinoma 
(n = 14) 

4 10 

Follicular carcinoma 
(n = 10) 

3 7 

Multinodular goiter 
(n =32) 

Toxic MNG 
(n = 20) 

4 16 

Non toxic (Benign)MNG 
(n = 12) 

2 10 

Hashimoto’s goiter (n= 10) 2 8 
 

Table 2: Levels of Biochemical parameters (Expressed as mean + S.D.) in the study population 
 

Histopathology of goiter F T4 (ng/dl) TSH (uIU/ml) Anti TPO Ab IU/ml 
Healthy control (n= 25) 0.89+0.29 1.67+0.86 7.19+4.7 
Colloid goiter (n= 10) 1.09 + 0.2 4.8 + 1.6 5.71+2.3 

Solitary nodule 
(n= 34) 

Follicular Adenoma 
(n = 10) 

0.93+0.34 17.14+15.6 13.4+9.9 

Papillary carcinoma 
(n = 14) 

1.01 + 0.6 7.68 + 3.9 206.86 + 71.7 

Follicular carcinoma 
(n = 10) 

1.41 + 0.3 13.1 + 5.7 5.9 + 1.4 

Multinodular goiter 
(n =32) 

Toxic MNG 
(n = 20) 

2.28 + 0.7 0.19 + 0.1 97.12 + 50.2 

Non toxic (Benign)MNG 
(n = 12) 

0.64+0.25 36.83+11.7 352.57 + 96.9 

Hashimoto’s goiter (n= 10) 0.54+0.32 63.84+18.7 377.71 + 87.6 
 

Table 3: Distribution of patients according to level of Anti TPO Ab 
 

Histopathology of goiter Number (%) of study population with 
Normal level of Anti TPO Ab 

Number (%) of study population with 
Elevated* level of Anti TPO Ab 

Colloid goiter (n= 10) 10 (100%) 0 (0%) 
Solitary nodule 

(n= 34) 
Follicular Adenoma 

(n = 10) 
08 (80%) 02 (20%) 

Papillary carcinoma 
(n = 14) 

02 (14.3%) 12 (85.7%) 

Follicular carcinoma 
(n = 10) 

08 (80%) 02 (20%) 

Multinodular goiter 
(n =32) 

Toxic MNG 
(n = 20) 

04 (20%) 16 (80%) 

Non toxic (Benign)MNG 
(n = 12) 

02 (16.7%) 10 (83.3%) 

Hashimoto’s goiter (n= 10) 0 (0%) 10 (100%) 
*Level more than 21.6IU/ml 

 
DISCUSSION 
Thyroperoxidase (TPO) is expressed in the surface of both 
normal and malignant thyroid cell. Thus, TPO expressed at 
the surface of the cancer cell can be recognized by Anti-TPO 
antibodies12. TPO is the major auto antigen involved in 
autoimmune thyroid disease like Hashimoto’s thyroid disease 
& Graves’ disease13. In the present study it was observed that 
Anti-TPO antibodies is elevated not only in patients suffering 
from Hashimoto’s thyroiditis which correlates with the study 
of Chehade et al14, but also in cases suffering from MNG & 
Papillary carcinoma. Anti-TPO expression level on papillary, 
follicular, anaplastic human thyroid cancer were tested by 
Rebuffat et al12 and it was observed that TPO is present on all 
the cell lines, but it was less expressed in follicular and 
anaplastic carcinoma when compared to papillary carcinoma 
which was also observed by Czarnoca et al.15 This fact 
explains the present study where anti-TPO antibody was 

significantly elevated in papillary carcinoma and was within 
normal range in both follicular adenoma and follicular 
carcinoma. Azzi G & Malchoff CD16 observed that thyroid 
cancer was not associated with elevated levels of anti TPO 
Ab. However, they did not mention any histopathological 
variety. Boi F et al.17 observed significant association 
between thyroid cancer and thyroid autonomy but no such 
was demonstrated by Samet Y et al.18. Rago T et al.19 

described that thyroid auto antibody was present in 23.7% 
cases with thyroid cancer & 20.6% cases with benign lesion 
and the difference was not found to be significant. In the 
present study it was observed that elevated level of anti TPO 
Ab in 20% cases of follicular adenoma & 20% cases of 
follicular carcinoma (Table 3). In a study by Fiore et al.20, 
although no difference was observed between patients with 
benign thyroid nodular disease and patients with papillary 
thyroid cancer, it was established that serum levels of auto 
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antibody increased with increasing severity of lymphatic 
infiltrations in thyroid cancer As far as MNG is concerned, 
we found elevated level of anti TPO Ab both in toxic and non 
toxic variety. Samet Y18 observed elevated level of anti TPO 
Ab in 12.7% cases. P. Vitti et al.21 also observed elevated 
level of anti TPO Ab in benign MNG. They proposed that 
thyroid auto immune phenomenon was the consequence 
rather than the cause of the goiter. 
  
CONCLUSION     
The data in our present study indicate that Anti-TPO Ab level 
is elevated in multi nodular goiter (Both toxic & non toxic) as 
well as in Papillary carcinoma of thyroid. However no 
significant difference in the level of the same parameter was 
observed in follicular adenoma & carcinoma. Immunological 
basis in development of papillary carcinoma may be 
considered as a promising field of study.   
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