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ABSTRACT: BACKGROUND: The appearance of TPO-Abs precedes thyroid dysfunction and 
increases in autoimmune diseases like type1diabetes.Thyroid peroxidase (TPO) antibodies are 
one of the major secondary antibodies associated with autoimmune thyroid disease and can be 
used as diagnostic marker. The prevalence of thyroid auto antibodies is increased when patients 
have non-thyroid autoimmune diseases such as type 1 diabetes and pernicious anemia. Thyroid 
dysfunction is common among diabetic patients and can produce metabolic disturbances. 
Therefore, regularly screening diabetic patients allows early treatment. OBJECTIVE: The 
objective of our study is to measure TPO-Abs in young Type-1Diabeticindividuals and to find 
Thyroid abnormalities in TPO-Abs positive individuals. MATERIALS AND METHODS: This was 
a cross-sectional study conducted at a rural clinic in Tiruchirappalli, Tamil Nadu. 60 persons in 
the age group of 10 to 35 years were selected for this study. Fasting blood samples were 
collected from the study population and glucose, lipid profile, thyroid profile and TPO- Ab were 
estimated using standard kits by standard methods. RESULTS:16 persons showed high levels of 
anti TPO-Abs(> 40 IU).In the anti TPO-Ab Positive group, all values were statistically significant 
according to the Pearson R formula P < 0.001. There was significant correlation between age 
and anti TPO-Ab level, between weight, BMI and TPO Positive and Negative levels, as per the T-
Test P <0.001.56.30% of anti TPO-Ab Positive subjects had high TSH. CONCLUSION: Our results 
indicate that thyroid dysfunctionis common in Type-1 diabetes but more in anti TPO-Ab 
positive subjects. Hence all Type-1 diabetic individuals should undergo annual screening of 
serum anti TPO-Ab and TSH measurement in anti TPO-Ab positive individuals. 
KEY WORDS: Type-1 diabetes, lipid profile, thyroid profile, TSH and TPO-Ab 

INTRODUCTION: There are a number of auto antibodies associated with the autoimmune 
thyroid diseases, which are characterized as either primary or secondary antibodies. Primary 
antibodies are directly pathogenic and often directed against cell membrane receptors, whilst 
secondary antibodies do not appear to be involved in pathogenesis but can serve as useful 
diagnostic markers for the presence of autoimmune thyroid disease. Thyroid peroxidase (TPO) 
antibodies are one of the major secondary antibodies associated with autoimmune thyroid 
disease.  
TPO was previously known as thyroid microsomal antigen (1). It is a 107 KD enzyme which is 
involved in thyroid hormone synthesis. TPO is located both on the cell surface and within the 
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cytoplasm of thyroid acinar cells, bound to the vesicle which transports newly synthesized 
thyroglobulin, where it is involved in the iodination of thyroglobulin. High affinity antibodies 
(predominantly IgG) directed against TPO is found at elevated levels in the serum of patients 
with autoimmune thyroid disease such as Graves’s disease, Hashimoto’s thyroiditis, Diabetes 
mellitus and myxedema. Autoimmune thyroid disease (AITD) causes cellular damage and alters 
thyroid gland function by humoral and cell-mediated mechanisms (1).  

Cellular damage occurs when sensitized T-lymphocytes and/or auto antibodies bindto 
thyroid cell membranes causing cell lysis and inflammatory reactions. Alterations in thyroid 
gland function result from the action of stimulating or blocking auto antibodies on cell 
membrane receptors. Three principal thyroid auto antigens are involved in AITD. These are 
thyroperoxidase (TPO), thyroglobulin (Tg) and the TSH receptor (1). Other auto antigens, such 
as the Sodium iodide Symporter have also been described, but as yet have no diagnostic role in 
thyroid autoimmunity.   

CLINICAL SIGNIFICANCE OF THYROID AUTOANTIBODIES: TPO antibodies (TPO-Abs) appear 
to be involved in the tissue destructive processes associated with the hypothyroidism observed 
in Hashimoto’s and atrophic thyroiditis(2). The appearance of TPO-Abs usually precedes the 
development of thyroid dysfunction. Some studies suggest that TPO-Abs may be cytotoxic to the 
thyroid. TPO-Ab and/or Tg-Ab are frequently present in the sera of patients with AITD. 
       The prevalence of thyroid auto antibodies is increased when patients have non-thyroid 
autoimmune diseases such as type 1diabetes and pernicious anemia. Ageing is also associated 
with the appearance of thyroid auto antibodies and increased prevalence of AITD. 
 
THYROID DISEASE AND DIABETES: Thyroid disease is widespread and prevalence increases 
with advancing age. However, as assessing thyroid function is reliable and inexpensive, certain 
high risk groups such as neonates, the elderly and diabetics – should undergo regular screening. 

Diabetes mellitus (DM) is a multisystem disease and is a chronic disease of 
carbohydrate, fat, and protein metabolism caused by the lack of insulin. In type 1 diabetes, 
insulin is functionally absent because of the destruction of the beta cells of the pancreas. Type 1 
DM occurs most commonly in juveniles but can occur in adults, especially in those in their late 
30s and early 40s.Diabetes mellitus is thought to be, in some cases, an auto-immune disease 
caused when antibodies attack certain cells of the pancreas, affecting the production of insulin. 
In patients or families where auto-immune thyroid disease exists, this type of diabetes mellitus 
may develop, sometimes in younger members of the family. This should be suspected 
particularly if symptoms of tiredness and weight loss develop together with increased thirst and 
passing of large volumes of urine. Clinically, thyroid dysfunction may undermine diabetes 
control. For example, hyperthyroidism may worsen glycemic control and increase insulin 
requirements. Indeed, thyrotoxicosis may unmask subclinical diabetes. While hypothyroidism 
markedly alters carbohydrate metabolism, such changes are rarely clinically significant. 
However, as less insulin is degraded, the exogenous insulin requirement may be lower. 
Moreover, hypothyroidism often produces dyslipidemias, including elevated triglyceride and 
low- density lipoprotein (LDL) cholesterol concentrations. Therefore, hypothyroidism can 
exacerbate coexisting dyslipidemias in type 2 diabetes. Thyroxin reverses these lipid 
abnormalities. But diagnosing thyroid dysfunction can be difficult. For example, poor glycemic 
control produces symptoms similar to hyperthyroidism, such as weight loss despite increased 
appetite as well as fatigue. Clinicians need to be careful not to confuse severe diabetic 
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nephropathy and hypothyroidism, both producing edema, fatigue, pallor and weight gains. 
Finally, poorly controlled diabetes may alter thyroid function(3). 

Against this background, the serum TSH immunoassay offers the most reliable and 
sensitive screening test for thyroid dysfunction. However, screening for anti-thyroid peroxidase 
(TPO) antibodies in people with type 1 diabetes may predict autoimmune thyroid disorders. 
 Management is generally similar to that in the non-diabetic population. However, L-
thyroxin therapy may exacerbate angina by increasing myocardial contractility and heart rate. 
Clinicians should consider treating subclinical hypothyroidism if patients either have elevated 
serum LDL cholesterol exacerbated by hypothyroidism or detectable serum anti-TPO 
antibodies. 
 Thyroid dysfunction is common among diabetic patients and can produce metabolic 
disturbances. Therefore, regularly screening diabetic patients allows early treatment(4). Type 1 
patients expressing anti-TPO antibodies should be screened annually(5). In anti-TPO negative 
patients, a TSH assay every two to three years suffices. Among patients suffering from type 2 
diabetes, clinicians should consider a TSH at diagnosis and then at least every five years. 
 

OBJECTIVE OF THE STUDY: 

1. To detect and measure TPO-Ab in young Type-1 DM individuals. 
2. To find out the Thyroid abnormalities in TPO-Ab positive individuals in IDDM – using  
Thyroid function tests. 
 
MATERIALS AND METHODS: This was a cross-sectional study conducted at a rural clinic in 
Tiruchirappalli, Tamil Nadu. 60 persons in the age group of 10 to 35 years were selected for this 
study. Subjects with any anti-thyroid treatment (or) hormone (or) lipid lowering drugs were 
excluded from the study. All the participants were enquired by a questionnaire about their 
complaints and physically examined to rule out features suggesting any hypo (or) hyper thyroid 
status. 
 Fasting (10-12 hrs of fasting) blood specimen was collected from each participant and 
analyzed for the following parameters. Plasma fasting glucose level was estimated by GOD/POD 
method in auto analyzer. Serum tri-iodothyronine, serum thyroxin and thyroid stimulating 
hormone were estimated by enzyme immunoassay method. Serum total cholesterol, serum 
triglycerides were estimated by enzymatic methods and serum high density lipoprotein 
cholesterol biphosphotungstate method using standard kits in auto-analyzer in the fasting 
serum sample. Serum low density lipoprotein cholesterol was estimated using Friedwald’s 
formula. Estimation of TPO antibodies by accubind ELISA micro wells, a sequential ELISA 
method. Normal TPO-Ab level is below Forty (40) IU / ml 

RESULTS: In our study 60 individuals withType-1 DM in the age group of 10 to 35 years were 
included. Based on the level of anti TPO antibody, the biochemical parameters T3, T4, TSH and 
lipid profile were tabulated, statistically analyzed and evaluated. In this study 16 persons 
showed high levels of anti TPO- Ab greater than 40 IU. (Table-1/ chart-1). 

In anti TPO-Ab Positive Individuals, T3 levels were low in 5 persons (31.3%) (Chart 
2).T4 levels were low in 6 persons (37.5%) (Chart 3) and TSH levels high in 9 persons (56.3%) 
(Chart 4) (Table- 2). 
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The value of high TSH was statistically significant according to the Pearson R formula P 
< 0.001.There was no correlation between duration of IDDM and anti TPO Ab level (Table -
3).There was no statistical correlations between high anti TPO Ab titer and Lipid profile (Table-
4).TPO Ab titer was positively correlated with TSH and negatively correlated with T3 and T4 
significantly (Table-5). 

Table-3 shows overall correlation between TPO, Age, Duration of the Disease, Blood –
Sugar level and BMI. There was no significant correlation between Blood-Sugar level and TPO 
level. Prevalence of TPO-Ab with 95% CI is 23 to 30. In our study that was 26.7 %. 

DISCUSSION: Auto immune mechanisms are involved in many cases of Type-1 DM (6). The role 
of screening for thyroid levels in Type-1 DM is controversial. Substantial prevalence of thyroid 
abnormalities were noted in patients with Type-1 diabetes mellitus (7).Hypothyroidism is more 
common in females than males (2). TPO positive patients are more prone to develop thyroid 
dysfunction (8). This statement correlates with our study. Thyroperoxidase being responsible 
for iodination of tyrosine moieties is essential for active thyroid hormone T4 and T3 synthesis. 
When inhibited by anti TPO Abs, the active T4, T3 synthesis decreases, resulting in low T4, T3 
level and there is a compensatory increase in TSH level, which with increased anti TPO titer and 
duration leads to deterioration of thyroid function from sub clinical dysfunction to fully 
manifest clinical hypothyroidism.  

Our results indicate that all Type-1 diabetic individuals with positive TPO-Ab should 
undergo annual screening of serum TSH measurement to detect asymptomatic thyroid 
dysfunction. In Type-1 diabetes 21.6 % has high level of antibodies to TPO and TG. Thyroid 
autoimmunity was more common in girls and this predominance was observed in all age 
groups. In a study to detect sub-clinically associated AITD, 22 % of patients showed thyropathy 
with the assessment of thyroid auto antibodies and TSH.  

The screening for auto antibodies in Type-1 diabetic patients will reveal sub-clinical 
cases of AITD. The sub-clinical thyroid dysfunction has no influence on diabetic control. There is 
a need for regular follow up of patients with positive auto antibodies to detect further 
deterioration of other organs(9). 

Type-1 Diabetic patients with thyroid abnormalities have shown an increase in thyroid 
volume ultrasonographically (10). The expression of involvement of the thyroid in an auto 
immune disorder is not limited to the islet cells. 

The use of high sensitive immunometric methods in clinical laboratories to assay anti 
thyroid anti bodies had expanded in recent years. The agreement of qualitative results is close 
to 97% for anti-TPO (11). In individuals with Type-1 DM, the measurements of anti TPO-Abs 
and TSH are the most efficient and cost effective combination of screening tests in the early 
detection of AITD (5 and 10).  

The positive predictive value of anti TPO-Abs and TSH is 90%.  In our study there was 
increased level of anti TPO-Abs and increased level of TSH and low T4 and T3 level indicating 
sub clinical hypo thyroidism (12, 13 and 17). 

In a three years follow up study of Type-1 DM the prevalence of thyroid dysfunction 
increased from 5 to 8 %. The prevalence of TPO-Abs is unchanged. All Type-1 DM patients with 
increased TSH level has ultra sound abnormalities(14) while ultra sound abnormalities were 
not always associated with increase in TSH level. Thyroid ultrasound abnormalities were a 
sensitive but nonspecific marker of auto immune thyroid diseases. This shows that it is 
unsuitable for screening purposes. 
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So we recommend regular annual screening of serum TSH in the follow up of young 
Type-1 DM (15 and 16). Sub clinical phase of thyroid dysfunction in Type-1 diabetes due to auto 
antibody positivity did not affect control of diabetes while fully manifested hyper, 
hypothyroidism impair diabetes control. So there is no influence on diabetic control(9).In our 
study fasting blood glucose level in cases with positive TPO–Abs did not reveal statistical 
significance which is similar to previous studies. 

 
CONCLUSION: Type-I DM being a chronic auto immune disease is associated with different 
auto-antibodies to thyroid, viz anti TPO-Abs, anti TG- Abs and anti-thyroid antibodies. The Anti 
TPO- Abs is the autoimmune parameter measured in Type-1 DM patients. In reference 16, the 
authors proposed the following screening protocol Thyroid auto – antibodies should be 
measured at diagnosis of  Type-1 DM and should be repeated if TSH level exceeded the 
reference range and free T4 and TSH level should be measured at diagnosis and annually 
thereafter.  

While the other studies suggest , Type-1 DM young patients with anti TPO Abs develop 
clinical thyroid disease with a mean latent interval of 10 years from the onset of Type-1 DM, 
during which sub clinical thyroid dysfunction occurs and it should be suffice to measure TSH 
level annually in anti TPO positive Type-1 DM patients with which we concur. 
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Table-2  TPO-Ab and thyroid function tests(T3, T4 and TSH)
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Ab and thyroid function tests(T3, T4 and TSH) 
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