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Background: Thyroid autoimmunity can cause several forms of thyroid disorders i.e. Grave’s disease, 
Hashimoto’s thyroiditis, atrophic autoimmune thyroiditis, post-partum thyroidits etc. Cytological 
diagnosis may be sometimes difficult is some cases. In such conditions, cytology along with serological 
tests aid at reaching a correct diagnosis. Hence, this study was undertaken to evaluate the serum level 
of anti-TPO antibody with respect to serum concentrations of thyroid hormones and its importance in 
diagnosing autoimmune thyroiditis.

Materials and Methods: This study was carried out in the department of pathology from June 2013-
May 2014. Patients coming to the department of pathology TUTH, Maharajgunj for FNA of thyroid were 
included. TFT level was noted and anti TPO antibody level was evaluated by CLIA.

Results: Ninety-five thyroid FNAC was included in the study, which comprises of 16.8 % males and 83.2% 
females with a M: F 1: 4.9. Maximum number of cases was seen in the age range 21-30 years (25.3%), 
mean age being 40.4years. The cytological diagnosis comprised colloid goiter(43.2%), lymphocytic 
thyroiditis(25.3%), Hashimoto thyroiditis(18.9%). Out of 42 cases of autoimmune thyroiditis diagnosed 
cytologically, 16 (38%) were hypothyroid, 4 (9.5%) hyperthyroid, 8 (19%) sub-clinical hypothyroid and 
14 (33.5%) were euthyroid. The sensitivity and specificity of positive anti TPO in correctly identifying 
autoimmune thyroiditis was 85.7% and 79.2% respectively. The positive and negative predictive value 
for the test was 76.5% and 87.5% respectively.

Conclusion: Nodular goitre can harbour a certain percent of autoimmune thyroiditis and in such cases 
anti TPO antibody level along with cytodiagnosis appears to be helpful.

DOI : 10.3126/jpn.v7i1.16777

ABSTRACT

INTRODUCTION

There are various causes of goiter including iodine 
deficiency, ageing and autoimmune disease.1 Age related 
increase in the weight and nodularity of the gland may 
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be due to iodine deficiency rather than an inherent ageing 
effect of the gland.2 Endemic goiters secondary to iodine 
deficiency is due to overstimulation of the thyroid by 
thyroid stimulating hormone (TSH).3

Other causes of nodular goiter are autoimmune thyroid 
disease. Thyroid autoimmunity can lead to multiple forms 
of thyroid disorders i.e. Grave’s disease, Hashimoto’s 
thyroiditis, atrophic autoimmune thyroiditis, post-partum 
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thyroidits etc.4 Amongst all these, Hashimoto’s thyroiditis 
and Grave’s disease are the commonest and these share 
many features immunologically.5,6

Anti-thyroid peroxidase (TPO) is an important diagnostic 
tool in autoimmune thyroid disease.7 Anti-TPO antibodies 
are more likely to be of pathogenetic importance because 
of the fact that: 

1. They fix complement and may directly damage the 
thyroid cells.8

2. Serum anti-TPO antibody concentrations are positively 
correlated with the activity of chronic autoimmune 
thyroiditis.9

3. Greater number of patients with thyroiditis have high 
serum anti-TPO than anti-thyroglobulin antibody.10

4. Anti-TPO antibodies are cytotoxic in-vitro, as detected 
by antibody dependant cell cytotoxicity tests (ADCC).11

The gold standard for the diagnosis of Hashimoto’s 
thyroiditis (chronic lymphocytic thyroidits) is cytological or 
histological. However in some cases the cytological findings 
can be confused with lymphocytic thyroidits or differential 
diagnosis between Hashimoto’s thyroiditis and hyperplastic 
Hurtle cell nodules or Hurthle cell tumors is impossible.12 
In these cases, a careful assessment of cytology along with 
serological tests is important in reaching a correct diagnosis.

Hence, this study was undertaken to evaluate the serum level 
of anti-TPO antibody with respect to serum concentrations 
of thyroid hormones and its importance in diagnosing 
autoimmune thyroiditis, especially Hashimoto’s thyroiditis.

MATERIALS AND METHODS

This study was carried out in the department of pathology 
from June 2013-May 2014. Patients coming to the 
department of pathology TUTH, Maharajgunj for FNA 
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of thyroid were included. Permission was obtained from 
institutional review committee. FNAC was performed 
using aseptic precaution using 10 ml sterile syringe with 
23 gauge needle. One slide was kept in absolute alcohol 
and other was air-dried. The slides were stained with 
Papanicolaou stain and Wright stain. Diagnosis was made 
by consultant pathologist. Thyroid function test was done 
in all patients and anti TPO antibody level was evaluated by 
chemiluminiscence immunoassay. Statistical analysis was 
performed using SPSS 16.

RESULTS

A total of 95 thyroid FNACs included in the study consisted 
of 16.8 % males (16 cases) and 83.2% females (79 cases) 
with male to female ratio 1: 4.9.  Maximum number of cases 
was seen in the age range 21-30 years (25.3%) followed by 
31-40 years (24.2%). Mean age of the patient with thyroid 
lesion was 40.4years. The cytological diagnosis consisted 
predominantly of colloid goiter 41cases (43.2%) followed 
by lymphocytic thyroiditis 24 cases (25.3%) and Hashimoto 
thyroiditis 18 cases (18.9%). Other cases included papillary 
carcinoma, hyperplastic goiter, follicular neoplasm and De 
Quarvian’s thyroiditis (Table 1). 

Nineteen cases of lymphocytic thyroiditis and 13 cases of 
Hashimoto thyroiditis presented as diffuse thyroid swelling 
whereas 3 cases of each presented as solitary nodule. 
Out of 42 cases of autoimmune thyroiditis diagnosed 
cytologically, 16 (38%) were clinically hypothyroid, 4 
(9.5%) hyperthyroid, 8 (19%) sub-clinical hypothyroid 

Table 1: The cytological diagnosis along with clinical finding in thyroid. 
FNAC diagnosis            Clinical finding    Total (%)

Solitary Multinodular Diffuse

Colloid goiter 22 6 13 41(43.2%)

Lymphocytic thyroiditis 3 2 19 24 (25.3%)

Hashimoto thyroiditis 3 2 13 18 (18.9%)

Papillary carcinoma 5 0 0 5 (5.2%)

Follicular neoplasm 3 0 0 3 (3.2%)

Hyperplastic goiter 0 0 2 2 (2.1%)

De Quarvain thyroiditis 0 0 2 2 (2.1%)

Total 36 (37.9%) 10 (10.5%) 49 (51.6%) 95 (100%)

Table 2: The cytodiagnosis in patients with positive and 
negative anti TPO.

FNA Diagnosis

Anti TPO                Autoimmune 
thyroiditis              Others Total

Positive 36 (TP) 11 (FP)      47 (49.5%)

Negative 6  (FN) 42(TN)      48 (50.5%)

Total 42 (44.2 %) 53 (55.8%)      95 (100%)

DOI : 10.3126/jpn.v7i1.16777
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and 14 (33.5%) were euthyroid (fig.1). Out of 95 cases, 47 
cases (49.5%) had high anti TPO level whereas 48 cases 
(50.5%) showed normal anti TPO level. Cytologically 
proven autoimmune thyroiditis was 42 cases. The result 
in Table 2 indicates that the sensitivity and specificity of 
positive anti TPO in correctly identifying autoimmune 
thyroiditis was 85.7% and 79.2% respectively. The positive 
and negative predictive value for the test was 76.5% and 
87.5% respectively. The area under the ROC curve is 0.90. 
By lowering the cut off threshold to 6 IU/L the sensitivity 
of the test can be raised to 92.9% (fig. 2). Histopathology of 
24 cases was received. Twenty cases diagnosed as colloid 
goitre on FNA proved to be colloid goitre on biopsy. The 
remaining four cases diagnosed as papillary carcinoma on 
FNA showed papillary carcinoma with one case showing 
Hashimoto’s thyroiditis in the adjacent tissue. This particular 
case had elevated anti-TPO level.

DISCUSSION 

In the general population, goitre accounts for 4-10% of 
cases. Malignancy being rare in the thyroid accounts for 
3-11% of goitres. Remainder represents benign lesions of 
the thyroid.13 So the clinical challenge lies in pre-operative 
identification of malignant lesions so that the indication for 
surgery in benign lesions can be minimized.

As with other studies, a female predominance was seen in 
patients with thyroid lesion in this study as well.1 The mean 
age at presentation was 40.4years which is similar to a study 
carried out by Staii et al.14

The cytological diagnosis of autoimmune thyroiditis (fig. 3 
&4) was made in 44.2% comprising 42 cases (24 lymphocytic 
thyroiditis and 18 Hashimoto thyroiditis). Autoimmune 
thyroiditis is diagnosed in about 3% of population with the 
prevalence increasing in older women upto 16%.1 But the 
prevalence of the disease varies depending on the diagnostic 
methods used and the population under study. A study by 
Chehade et al showed autoimmune thyroiditis in 35.4% of 
cases.1

Solitary nodule in the thyroid was seen in 14% of the cases 
of autoimmune thyroiditis (3 cases each of lymphocytic 
thyroiditis and Hashimoto thyroiditis). 9.5% presented as 
multinodular goitre and the rest as diffuse goitre. Other 
studies also stated that autoimmune thyroiditis is a common 
finding in nodular goiter.1 This finding highlights the 
importance of routine screening of anti TPO antibodies 
along with TSH levels in a patient with nodular goitre.

Among the patients with autoimmune thyroiditis 38% 
were clinically hypothyroid, 19% subclinical hypothyroid 
whereas 33.5% were euthyroid as determined by the TFT 
level. Majority of the patients with chronic lymphocytic 
thyroiditis were euthyroid in a study by Staii et al.14 
Subclinical and clinical hypothyroidism is associated with 
cardiovascular and neuropsychiatric morbidities. Hence, 
detection of autoimmune thyroiditis in nodular goitre 
becomes clinically significant.15-16

As with other studies,14 an important aspect of this study 
is that most patients with autoimmune thyroiditis were 
pre-menopausal females with high TSH levels. The risk of 
miscarriage, fetal and neonatal death increases with higher 
TSH levels.17-18 The risk of fetal loss was found even when 
maternal FT3 was normal.17 Based on the result of high 
number of cytologically proven autoimmune thyroiditis 
with a significant number of euthyroid disease, a follow up 
TFT in these cases from pre-conception to delivery stages 
may be indicated.

Inflammation of the thyroid epithelium leads to tissue 
remodeling in autoimmune thyroiditis and the possibility 
of acquiring mutations while cells are dividing is greater. 
Studies have shown that inflammation of the thyroid could 
be linked to cancer.19-20

Anti TPO had a sensitivity and specificity of 85.7% and 
79.2%, respectively in diagnosing autoimmune thyroiditis. 

Fine needle aspiration cytology of thyroid and its correlation with serological findings

Figure 2: ROC curve of Anti TPO

Figure 1: Distribution of cytologically diagnosed cases based 
on thyroid function test

DOI : 10.3126/jpn.v7i1.16777
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This highlights the importance of routine screening of anti 
TPO antibody and TSH level in the setting of goitre. Studies 
suggest that more than 50% of the clinicians order anti TPO 
antibody testing in the evaluation of goiter.1 This study 
may be helpful is increasing the use of anti TPO level in the 
evaluation of goitre.

In a study by Engler et al, the highest frequency of anti TPO 
positivity was seen in autoimmune thyroiditis 88% followed 
by patients with Grave's disease 53%.21 Sensitivity of 96% 
was seen in Hashimoto's thyroiditis.

This study found elevated anti TPO antibody in colloid goiter 
(4 cases), papillary carcinoma (3 cases), hyperplastic nodule 
(2 cases) and follicular neoplasm (2 cases). A single case of 
papillary carcinoma with elevated anti TPO level showed 
Hashimoto thyroiditis in the adjacent tissue on biopsy. Anti 
TPO expression level when tested on papillary, follicular 
and anaplastic carcinoma by Rebuffet et al22 found that TPO 
was present on all cell lines but it was less expressed in 
follicular and anaplastic carcinoma when compared with 
papillary carcinoma. Similar finding was seen in a study 
by Bera et al.18 However, no significant difference in the 
level of anti TPO was observed in follicular adenoma 
and carcinoma in the same study. Hence, immunological 
bases in the development of papillary carcinoma may be 
considered a primary field.

On USG, diffuse thyroiditis is diagnosed by decreased 
echogenicity and micronodules which have a PPV of 
95%.23 Whereas most nodular thyroiditis nodules are solid 
but a substantial minority can have cystic components and 
calcification which makes radiological diagnosis difficult.24 
Hence, in cases of nodular goitre which can contain a certain 
percent of autoimmune thyroiditis anti TPO antibody level 
along with cytodiagnosis appears to be helpful.

CONCLUSION

Anti TPO level is elevated in case of autoimmune thyroiditis. 
In cases of nodular goitre which can contain a certain 
percent of autoimmune thyroiditis anti TPO antibody level 
along with cytodiagnosis appears to be helpful. 
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