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INTRODUCTION: 

The thyroid gland is the body's largest endocrine gland. The follicular cells produces 

Thyroid hormone, which controls the rate of metabolism and parafollicular cells (C cells) 

produces calcitonin, which controls calcium metabolism.
 
Thyroid disorders are a common 

clinical problem. Thyroid disorders both benign and malignant occur in men and women in all 

ages and more common in females, incidence being higher between puberty and menopause. 

 

Thyroid diseases are now among the most common endocrine disorders throughout the 

world with no exception in India too. Few studies have projected that nearly 42 million people in 

India have thyroid disease and it’s increasing day by day.
1
 Abnormal thyroid function varies 

from 1–2% in males and 7-9% in females across different types of populations.
2
 

 

The recent studies have shown that the human Autoimmune Thyroid Diseases (AITDs) 

affect up to 5% of the general population which includes Hashimoto’s thyroiditis, Grave’s 

disease and Gestational thyroiditis.
3
 Among AITD, Hashimoto’s thyroiditis (HT) and Grave’s 

disease are more common. The incidence of Hashimoto’s thyroiditis is 0.3 to 1.5 per 1000 



persons per year, and it is more common in women than men by 4 to 10 times.
3
 7.5% of school 

going girls with goiter have Auto Immune Thyroid Disease (AITD).
4
 

 

 

Like other autoimmune diseases, the etiopathogenesis of AITDs is multifactorial. A 

combination of genetic, immune, environmental factors and hormonal influences such as vitamin 

D play an important role. Like any other autoimmune diseases AITDs also are associated with 

production of antithyroid antibodies.
3
 

 

Clinical presentations of Hashimoto’s thyroiditis may vary from painless nodular thyroid 

enlargement to diffuse enlargement of thyroid gland associated with features of either 

hypothyroidism or hyperthyroidism.
5
 Many investigations are done for diagnosis of Hashimoto 

thyroiditis including Ultra sonography (USG), FNAC, Thyroid hormones level, and thyroid auto 

antibody levels (antithyroglobulin and antithyroid peroxidaseantibodies).
 5,6

 

 

In recent years it has been shown that Vitamin D has immunomodulatory effect in 

addition to its well-recognized major role in calcium metabolism.
2,7,8,9

 It is estimated that one 

billion people throughout the world suffer from vitamin D insufficiency or deficiency, thus 

making vitamin D a prime focus for current medical research.
10

 It is also shown that low levels 

of vitamin D are observed in several autoimmune diseases including multiple sclerosis systemic 

lupus erythromatosus and type 1 diabetes
2,11,12

  but there is paucity of literature about association 

of vitamin D in Autoimmune thyroiditis. Moreover though most of the studies have found 

association between these two, there are some studies shows no correlation or weak correlation.
2
  

 

In view of these conflicting results in various studies, we have examined the levels of 

vitamin D in patient with thyroid disease and the correlation of vitamin D and Autoimmune 



thyroiditis. In autoimmune disease of animal models, treatment with vitamin D shows reduction 

in severity of symptoms.
12

 

 

OBJECTIVES OF THE STUDY: 

1. To estimate serum vitamin D3 and Anti thyroperoxidase antibodies levels in patients 

with goiter. 

 

2. To compare the serum vitamin D levels in AITD patients and controls. 

 

REVIEW OF LITERATURE: 

 

In general population, 79% of females and 1-2% of males show abnormal thyroid functions. A 

significant proportion of these patients with abnormal thyroid functions, lack anti thyroid 

antibodies and their abnormal thyroid functions may be due to other causes like nodular goiter, 

radiation exposure, iodine deficiency or idiopathic
13

.  

 

The pathogenesis of AITDs, like other autoimmune diseases, is multifactorial. A combination of 

genetic, immune, environmental factors and hormonal influences such as vitamin D play an 

important role. Like any other autoimmune diseases AITDs also are associated with production 

of antithyroid antibodies. Thyroid gland which is affected with AITD shows dominant T-cell 

infiltration
10

.  

 

There are only a few studies correlating serum Vitamin D levels with serum anti TPO antibody 

and serum TSH levels. These studies have examined the impact of serum vitamin D deficiency 

on the incidence of AITDs in human, and yielding contrasting results. Most of the studies have 

shown that AITD especially HT is associated with lower level of serum vitamin D levels when 

compared with Non-AITD.
7,10,13,14

 But a few studies failed to show a strong association with the 

titers of thyroid antibodies or the levels of thyroid hormones.
8,15 



 

NEED OF THE STUDY: 

Contradictory results in the published literature on serum vitamin D levels and its association 

with AITD, necessitates further studies. 

 

OBJECTIVES OF THE STUDY: 

  

1. To estimate serum vitamin D and Anti thyroperoxidase antibody levels in patients with 

goiter.  

 

2. To compare the serum vitamin D levels in AITD patient and control.  

 

MATERIAL AND METHODS: 

All patients with goiter referred to the cytology section for FNAC from various clinical 

departments of R. L. Jalappa Hospital and Research Centre, kolar included in the study during 

July 2017 to July 2018. 

 

Written informed consent was taken from the all patients. After explaining the procedure, 

FNAC was done in cytology section of department of pathology.  

 

After explaining the procedure and under aseptic precaution 2 ml of blood was collected 

from all patients who were cytologically diagnosed as Hashimoto’s thyroiditis in a plain tube. 

Blood is allowed to clot for 30 minutes and serum was separated after centrifugation at 3000 rpm 

for 10 minutes. Serum used for estimation of Serum TSH, Serum Anti TPO antibodies and serum 

vitamin D levels by Chemiluminescent microparticle immunoassay (CMIA). Cytological 

Grading of lymphocytic thyroiditis was done by applying the criteria suggested by Bhatia et al.
16

 



Table 1: Cytological grading system of inflammation in a case if auto 

immune thyroiditis suggested by Bhatia et al.16 

GRADES DESCRIPTION 

I (Mild) Few lymphoid cells infiltrating the follicles/increased number of 

lymphocytes in the background 

II (Moderate) Moderate lymphocytic infiltration or mild lymphocytic infiltration 

with Hurthle cell change/ giant cells/anisonucleosis 

III (Severe) Florid lymphocytic inflammation with germinal center formation, 

very few follicular cells left 

 

Vitamin D status of cases and controls were categorized according to Endocrine society 

guidelines
17

 as shown in table 2. 

Table 2: Categorization of serum vitamin D status.
17

 

Serum Vitamin D levels Category 

Less than 20 ng/dl Deficient 

21-30 ng/dl Insufficient 

30-100 ng/dl Sufficient 

 

Chi-square test was used as test of significance. Continuous data represented as mean and 

standard deviation. Independent t test/Mannwhiteney U test (Normality of date tested using 



Shapiro test) was used as test of significance to identify the mean difference between two groups. 

P value <0.05 is considered as statistically significant. 

 

RESULTS: 

A total of 87 patient were taken in the study out of which 44 were cases and 43 were 

controls. All cases were confirmed with anti TPO antibodies. Mean age of 33 years among cases 

and mean age of 34 years among controls. Male: Female ratio was 1:21among cases and 1:10 

among controls.  Most commonly (88.64%, 39/44 cases) Hashimoto’s thyroiditis was presented 

as diffuse swelling. 52.63% of cases (20/38 cases) were showing hypothyroidism and 52.27% of 

cases were showing grade 2 inflammation compare to only 7.89% of controls (3/38 controls) 

were showing hypothyroidism. (p value < 0.001)  88.63% of cases (39/44 cases) were showing 

significant low levels of vitamin D compare to only 4.38% (2/43 controls) of controls were 

showing low levels of vitamin D (p <0.001) 

  

Present study also found that low levels of vitamin D and hypothyroidism were 

associated with higher grade (Grade 2 and Grade 3) of inflammation. 

 

 Figure 28: Grade 1 Hashimoto’s 

thyroiditis showing occasional 

lymphocytes (arrows) infiltrating in 

to the follicles. (Rapid PAP, HP) 

(Case no. C/2141/18) 

 

 

 

 

 

 



 Figure 29: Grade 2 Hashimoto’s 

thyroiditis showing moderate 

lymphocytic infiltration (White 

Arrow) with Hurthle cell change 

(Black Arrow). (H&E, HP) (Case no. 

C/1194/17) 

 

 

 

 

 

 

Figure 30: Grade 3 Hashimoto’s 

thyroiditis showing florid 

lymphocytic inflammation with 

germinal center formation. (H&E. 

LP) (Case no. C/2657/17) 

 

 

 

 

 

 

Figure 31: Grade 3 Hshimoto’s 

thyroiditis showing florid 

lymphocytic infiltration with 

lymphoid follicle formation. (H&E, 

HP) (Case no. C/451/18) 

 

 

 

 

 

 



Table 3: Age distribution of cases and controls 

Age  Cases (44) Control (43) 

10-19 8 6 

20-29 8 9 

30-39 12 12 

40-49 12 12 

50-59 4 4 

Total 44 43 

 

 

Table 4: Male: Female ratio 

M:F Male (6) Female (81) 

Cases (44) 2 42 

Controls (43) 4 39 

 

 

Table: 5 clinical thyroid swelling of cases at presentation. 

Thyroid swelling cases 

Diffuse swelling 39 (88.64%) 

Nodular swelling 5 (11.36) 

Total number of cases 44 

 



Table 6: Serum Vitamin D levels in Cases and Control (ng/dL) 

Sr. Vitamin D levels Cases (44) Controls (43) P value* 

Less than 20 ng/dL 39 2   

Less than 0.01 

21-30 ng/dL 5 36 

30-100 ng/dL 0 5 

 

 

Table 7: Thyroid profile of Cases (38/44) and Control (31/43) 

 Cases (38) Controls (31) P value 

Hypothyroidism 20 3  

Less than 0.01 Hyperthyroidism 3 10 

Euthyroid 15 18 

 

 

Table 8: Cytological Inflammation grade of cases
 
 

Grade Cases (44) 

1 5 

2 23 

3 16 

 

 

 



Table 9: Serum vitamin D levels and degree of inflammation of cases 

Sr. Vitamin 

D levels 

Sufficient 

levels 

Insufficient 

levels 

Deficient  P Value 

Grading 30-100 ng/dL 

(0) 

21-30 ng/dL (5) Less than 20 

ng/dL (39) 

 

 

Less than 0.01 
Grade 1 0 0 5 

Grade 2 0 3 20 

Grade 3 0 2 14 

 

 

Table 10: Thyroid profile and Degree Inflammation of cases (38/44) 

 Grade 1 (5) Grade 2 (22) Grade 3 (11) P Value 

Hypothyroidism 

(20) 

0 10 10  

Less than 

0.01 Hyperthyroidism (3) 0 2 1 

Euthyroid (15) 5 10 0 

 

 

 

 

 

 

 

 



DISCUSSION: 

Thyroid disorders are among the most common clinical problem and endocrine disorders 

including benign and malignant both throughout the world. Though it occurs more commonly in 

females it also has become a major health problem in male population too. The incidence of 

thyroid diseases in female seen more commonly during reproductive age group this is because 

female are more susceptible to the goitrogenic effect of iodine deficiency during this period. 

Autoimmune thyroid are also on a rising trend affecting approximately 5% of general 

population overall. This includes most common Hashimoto’s thyroiditis followed by Graves’s 

disease and Gestational thyroiditis. The incidence of Hashimoto’s thyroiditis is 0.3 to 1.5 per 

1000 persons per year, and it is more common in women than men by 4 to 10 times.
3
 7.5% of 

school going girls with goiter have Autoimmune thyroid disease (AITD).
4
 

Like other autoimmune diseases, the etiopathogenesis of AITDs is multifactorial. A 

combination of genetic, immune, environmental factors and hormonal influences such as vitamin 

D play an important role and are associated with production of antithyroid antibodies.
3
 

Although distinct in manner, Hashimoto’s thyroiditis and Grave’s disease shows similar 

pathophysiology and antibodies. Both are characterized by inflammatory infiltrate in form of 

lymphocytes in thyroid gland.
4
 

 

AGE AND GENDER DIATRIBUTION: 

Bhatia et al (2007)
16

 noted in their study that are among the AITD patients were ranging 

from 6 to 60 and most common occurrence in 3
rd

 and 4
th

 decade. 

Uma P. et al (2013)
18

 noted in their study that are among the AITD patients were ranging 

from 7 to 73 and most common occurrence in 3
rd

 and 4
th

 decade. 

In current study age among the AITD patients were ranging from 13 to 59 years and most 

common occurrence is seen in 4
rd

 and 5
th

 decade of life  



Table 11: Age of occurrence of AITD: Comparison with various studies 

Age  Bhatia et al
16

 Uma P. et al
18

 Present Study 

Year of study 2007 2013 2018 

Total number 

of cases 

76 309 44 

Age range 6 to 60 7 to 73  13 to 59 years 

Most common 

age group 

3
rd

 and 4
th

 decade 3
rd

 and 4
th

 decade  4
rd

 and 5
th

 decade, 

followed by 3
rd

 decade 

Moreover in the present study the highest incidence of AITD was in the age group of 31-39 

years which is similar to Bhatia et al but study done by Uma et al shows most common age 

group of 21-30 years followed by 31-40 years.  

Above findings shows that AITD are more common in age group of 21 to 40 years. 

 

Table 14: Gender distribution among AITD cases: Comparison with various 

studies 

M:F Bhatia et al
16

 Uma P. et al
18

 Unal AD et al
7
 Present Study 

Year of study 2007 2013 2014 2018 

Total No. of 

cases 

76 309 405 44 

Male 6 (7.89%) 12 (3.89%) 89.4% 2 (4.55%) 

Female 70 (92.11%) 297 (96.11%) 10.6% 42 (95.45%) 

M:F Ratio 1:11.66 1:24.75 1:8.43 1:21 



 

Table 14 shows that AITD are more common in female than male worldwide in various 

studies.   

In a study done by Uma et al (2013)
18

, 96.22% of cases were females and rest were males 

out of 309 cases. Male female ration was 1:24.7. 

In a study done by Bhatia et al (2007)
18

, 92.11% of cases were females and rest were males 

out of 76 AITD cases. Male female ration was 1:11.6. 

In a study done by Unal AD et al (2014)
7
, 89.4% of cases were females and rest were 

males out of 405 AITD cases. Male female ratio was 1:8.4. 

In present study, Male: Female ratio was 1:21 which in concordance with other studies. 

 

Nego ST et al
19

 (2014) stated that prevalence of autoimmune disorders including 

hashimoto’s thyroiditis is more in female population is probably due to multiple environmental 

factors. 

According to Fairweather D et al
20

 (2008), high prevalence of autoimmune thyroiditis 

especially Hashimoto’s thyroiditis is can be due to sex hormones. Furthermore estrogen 

increases and testosterone decreases the severity of disease. 

 

 

 

 

 



TYPE OF SWELLING: 

Table 15: Type of thyroid swelling at presentation of cases of Hashimoto’s 

thyropiditis: comparison with various studies 

 Bhatia et al
16

 Singh et al
21

 Anila et al
22

 Present study 

Year of study 2007 2009 2016 2018 

Diffuse 

swelling 

68 (89.47%) 130 (86.7%) 46 (77%) 39 (88.64%) 

Nodular 

swelling 

2 (2.63%) 20 (13.3%) 14 (23%) 5 (11.36%) 

No goitre 6 (7.9%) - - - 

Total number 

of cases 

76 150 60 44 

In a study done by Bhatia et al
16

 (2007), 68/76 (89.47%) of cases presented with diffuse 

swelling, 2/76 (2.63%) cases presented with nodular and 6.76 (7.9%) cases presented with no 

thyromegaly 

In a study done by Singh et al
21

 (2009), 130/150 (86.7%) of cases presented with diffuse 

swelling whereas 20/150 (13.3%) cases presented with nodular swelling 

In a study done by Anila et al
22

 (2016), 46/60 (77%) of cases presented with diffuse 

swelling whereas 14/60 (23%) cases presented with nodular swelling 

In present study, 39/44 (88.64%) cases presented with diffuse swelling whereas 5/44 

(11.36%) cases presented with nodular swelling. which in concordance with other studies. 

Above findings shows that the most common presentation of Hashimoto’s thyroiditis is 

diffuse thyroid swelling in various studies worldwide. 



According to Kumar V et al
5
 (2015) in Hashimoto’s thyroiditis there are antibodies against 

the thyroid antigen and diffuse involvement of thyroid by inflammatory infiltrate in form of 

lymphocytes and plasma cells which causes follicular cell destruction. This can be a reason of 

clinically diffuse goitre in a case of Hashimoto’s thyroiditis. Moreover clinical state of 

hypothyroidism can also be a cause of thyroid enlargement. 

 

AITD AND THYROID PROFILE: 

Table 16: comparison of thyroid profile of Hashimoto’s thyroiditis with 

various studies 

 

Study Year of study %of hypothyroid cases 

Bhatia et al
16

 2007 98.68% 

Singh et al
21

 2009 58% 

Uma et al
18

 2013 62.78% 

Anila et al
22

 2016 30% 

Present study 2018 52.63% 

In a study done by Bhatia et al
16

 (2007), Singh et al
21

 (2009), Uma et al
18

 (2013) and Anila 

et al
22

 (2016) noted 98.68%, 58%, 62.78% and 30% of cases were in hypothyroid state at the 

time of presentation respectively. 

In present study, 52.63% of cases were in hypothyroid state at the time of presentation 

which is in concordance with all other studies except anila et al
22

 which showed only 30% of 

cases in hypothyroid state. 



Above result shows that most common presentation of Hashimoto’s thyroiditis is 

hypothyroid state. 

According to Kumar V et al
5
 (2015) in Hashimoto’s thyroiditis there are antibodies against 

the thyroid antigen on thyroid follicular cells and causes destruction and apoptosis of cells and 

disruption of thyroid follicles. This causes transient hyperthyroid state due to release of thyroid 

hormones into the circulation (Also known as “Hashitoxicosis”). Later hypothyroid supervenes.
 

In present study, we found maximum cases in hypothyroid state probably due to late 

presentation of the cases. The explanation can be given for the late presentation is because 

Hashimoto’s thyroiditis usually cases painless swelling.  

 

GRADE OF INFLAMMATION OF HASHIMOTOS THYROIDITIS AND 

THYROID PROFILE: 

Table: 17: Grade of inflammation of Hashimoto’s thyroiditis and its 

comparison with thyroid profile 

Grade Uma P et al
18

 Present study 

Year of 

study 

2013 2018 

Total 

number 

of cases 

309 44 

 Hyperthyr

oidism 

Hypothyr

oidism 

Euthyr

oid 

Hyperthyr

oidism 

Hypothyr

oidism 

Euthyr

oid 

Grade 1 13 58 57 0 0 5 

Grade 2 9 128 34 2 10 10 

Grade 3 0 8 2 1 10 0 



As shown in table 17, Uma et al
18

 (2013) noted that maximum cases were of 

hypothyroidism and they were showing grade 2 inflammation.  

 As shown in table 17, there is no linear correlation with grading of inflammation and 

thyroid profile state of the patient. 

 Present study also noted the similar findings and did not find any linear correlation 

between thyroid profile of the Hashimoto’s Thyroiditis patients and grading of inflammation 

which states that presence of antibody dictates inflammation rather than antibody levels. 

 

CYTOLOGICAL GRADE OF HASHIMOTOS THYROIDITIS: 

Table 18: Comparison of Cytological grading of Hashimoto’s thyroiditis with 

various studies. 

Grade Bhatia et 

al
16

 

Singh et 

al
21

 

Uma P. et 

al
18

 

Anila KR 

et al
22

 

Present 

study 

Year of study 2009 2009 2013 2016 2018 

Total number 

of cases 

76 150 309 60 44 

Grade 1 38.67% 18% 41.41% 45% 5 (11.36%) 

Grade 2 44% 26% 55.34% 36.67% 23 (52.28%) 

Grade 3 17.33% 56% 3.24% 18.33% 16 (36.36%) 

In a study done by Bhatia et al
16

 (2007), maximum cases had Grade 2 (44%) inflammation 

followed by grade 1 (38.67%) and grade 3 (17.33%).  



In a study done by Singh et al
21

 (2009), maximum cases had Grade 3 (56%) inflammation 

followed by grade 2 (26%) and grade 1 (18%).  

In a study done by Uma et al
18

 (2013), maximum cases had Grade 2 (55.34%) 

inflammation followed by grade 1 (41.41%) and grade 3 (3.24%). 

In a study done by Anila et al
22

 (2016), maximum cases had Grade 1 (45%) inflammation 

followed by grade 2 (36.67%) and grade 3 (18.33%). 

In present stdy, maximum cases had Grade 2 (52.28%) inflammation followed by grade 3 

(36.36%) and grade 1 (11.36%). Which is in concordance with Bhatia et all and Anila et al. 

Above findings shows that maximum cases had grade 2 inflammation at the time of 

presentation in various studies worldwide. 

 

VITAMIN D AND AITD: 

Table 19: Comparison of serum vitamin D levels of Hashimoto’s thyroiditis 

patients with various studies 

Study Year of study Total number of 

cases 

Cases with Vitamin D 

deficiency   

Kivity et al
2
 2011 50 36 (72%) 

Unal et al
7
 2014 281 183 (65%) 

Mazokopakis et al
9
 2015 218 186 (85.32%) 

Jie Ma et al
11

 2015 140 131 (93.57%) 

Bakr et al
24

 2017 60 43 (71.66%) 

Present study 2018 44 39 (88.63%) 



In a study done by Kivity et al
2
 (2011), Unal et al

7
 (2014), Mazokopakis et al

9
 (2015), Jie 

Ma et al
11

 (2015) and Bakr et al
23

 (2017) noted 72%, 65%, 85.32%, 93.57%, and 71.66% cases 

of Hashimoto’s thyroiditis with serum vitamin D deficiency at the time of presentation 

respectively. 

 

In a present study, 88.63% of cases had Serum vitamin D deficiency which in concordance 

with other studies. This data suggest an association if vitamin deficiency and AITD. Though the 

explanation of the same is no clear, weather serum vitamin D deficiency is a primary 

phenomenon and involved in pathomechanism of AITDs or just a consequence.  

 

 According to kivity et al
2
 low levels of vitamin D in other autoimmune disease is due to, 

1. Malabsorption (Systemic sclerosis , Inflammatory bowel disease). 

2. Skin involvement result in to reduction in sun exposure (Dermatomyositis, SLE) 

3. Reduced outdoor activity due to disease disability (Multiple sclerosis, Rheumatoid 

arthritis) 

4. Chronic corticosteroid treatment 

However AITD patients do not suffer from any of the above. 

 

It is also shown that patient with hyperthyroidism, increased bone turnover can lead to high 

serum calcium levels and negative feedback mechanism on vitamin D and parathyroid 

hormone.
24

 

 

Thus, it seems that vitamin D has a primary role in pathogenesis of AITDs especially 

Hashimoto’s thyroiditis. 

 



 

CONCLUSION: 

The result of this study found that the majority (i.e. 88.63%) of patients with Hashimoto’s 

thyroiditis had significant low levels of vitamin D levels. Low levels of vitamin D were seen in 

higher grade (Grade 2 and Grade 3) of inflammation which shows that its association with 

severity of the disease. It also shows positive correlation with thyroid profile and shows that 

most of the Hashimoto’s thyroiditis cases were in hypothyroid state and with higher grade of 

inflammation. 
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