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ABSTRACT 
OBJECTIVE: Due to the increased prevalence of thyroid dysfunction in subjects with type 2 
diabetes and also this fact that antibodies could potentially identify subjects at risk of thyroid 
dysfunction, this study was conducted to investigate thyroid autoimmunity in type 2 diabetic 
patients. 
MATERIAL AND METHODS: Among patients referred to Yazd Diabetes Research Center, 
4000 type 2 diabetic patients were recruited and clinical examination was carried out and 
samples for thyroid function test including thyroxin (T4), triiodothyronine (T3), thyroid 
stimulating hormone (TSH), T3 resin uptake (T3RU), thyroid peroxidase antibodies (TPO-Ab) 
and thyroglobulin antibodies (Tg-Ab) were obtained. 
RESULTS: Among 4000 type 2 diabetic subjects (1649 male and 2351 female), 1762(44%) 
were known to have thyroid disease. A total of 1466 (36.7%) had positive TPO antibodies and 
1072 (26.8%) had positive Tg-Ab antibodies. The logistic regression of thyroid dysfunction on 
Tg-Ab as well as TPO-Ab status (positive vs. negative) was significant (P=0.0001). 
CONCLUSION: Our results showed strong association of thyroid dysfunction with 
autoantibodies, especially in patients with Tg-Ab positive. Therefore, the findings suggest that 
all subjects with type 2 diabetes, particularly those with positive antibodies, should undergo 
annual screening to detect asymptomatic thyroid dysfunction.  
KEY WORDS: Thyroid dysfunction, Type 2 diabetes, Thyroid peroxidase antibodies, 
Thyroglobulin antibodies.  
 
 
INTRODUCTION 
The prevalence of thyroid dysfunction rises 
with increasing age and in subjects with 
thyroid antibodies (1-4). The frequencies of 
thyroid autoantibodies are increased in type 1 
diabetic patients with or without thyroid 
disorders and the presence of these 
autoantibodies in the latter group may predict 
the future development of thyroid dysfunction 
(5-7). The close association between thyroid 
autoantibodies, particularly thyroid 

microsomal or thyroid peroxidase antibodies 
(TPO-Ab) and autoantibodies to islet antigens, 
has been reported in type 1 diabetic patients 
(8-10). 
It has been reported that the positivity to TPO-
Ab antibodies in euthyroid subjects with type 
1 diabetes predicts the progression to eventual 
hypothyroidism (10), whereas a few studies 
were conducted to evaluate thyroid 
autoimmunity in type 2 diabetic patients (11-
14).  
Due to the increased prevalence of thyroid 
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dysfunction in subjects with type 2 diabetes 
(11,15,16), and this fact that antibodies could 
potentially identify subjects at risk of thyroid 
dysfunction, this study was conducted to 
investigate thyroid autoimmunity in type 2 
diabetic patients. 
 
MATERIALS AND METHODS 
4000 patients with type 2 diabetes, involving 
2351 females and 1649 males, who attended 
the diabetic clinic of Yazd Diabetes Research 
Center were studied. The criteria for eligibility 
included type 2 diabetes (according to ADA 
2004) (17), absence of sever diabetes 
complications, hypercholesterolemia or 
medical conditions that can affect thyroid 
function. Subjects with secondary diabetes and 
those on medication that can affect thyroid 
function were excluded. The institution's 
Research Ethics Committee approval was 
obtained prior to study enrollment. Informed 
consent was obtained for all subjects and the 
cases of goiter, hyper – or hypothyroidism 
were noted. Clinical data of all patients which 
included sex, age at onset of diabetes, duration 
of diabetes, family history of diabetes and 
thyroid diseases, as well as a history of thyroid 
dysfunction, were obtained by reviewing the 
medical records and direct patient interview. 
 
Laboratory Assessment: 
Sera were obtained from all patients for the 
measurement of thyroglobulin antibodies (Tg-
Ab) and thyroid peroxidase antibodies (TPO-
Ab). Tg-Ab and TPO-Ab were measured by 
enzyme-linked immunosorbent assay (ELISA) 
method (Radin Co, Italy). TSH, T3 and T4 
were measured by radioimmunoassay (RIA) 
method (Kavoshyar Co, Iran). The normal 
range was TSH: 0.25–4.00 mU/l, T4: 4.5-11 
µg/dl, T3:70-204 ng/dl, TPO-Ab < 100 IU/ml, 

and Tg-Ab <100 IU/ml. 
A patient was defined as hypothyroid if the 
TSH was more than 10 mU/l and/or if the 
patient had been on thyroxine therapy on the 
basis of raised TSH values documented earlier. 
Sub clinical hypothyroidism was defined as a 
normal free T4 in association with a raised 
TSH (3-10 mU/l) in subjects not on thyroxin 
therapy. 
 
Statistical Analysis: 
Statistical analyses were performed using 
SPSS for windows, version 13. Data are 
presented as mean±SD. Two unrelated 
samples were compared by student’s t-test. A 
significant level of P<0.05 was used for 
univariate test. Logistic regression analysis 
was carried out to identify independent 
association of thyroid dysfunction, Anti TPO-
Ab, and anti Tg-Ab. 
 
RESULTS 
There were 4000 type 2 diabetic patients 
enrolled in this study. The mean age of 
patients was 55.91±10.05 years and mean 
duration of diabetes was 11.72±6.78 years.  
A total of 1466 (36.7%) participants had 
positive TPO antibodies (532 males, 934 
females) (Table 1). Females were 0.72 times 
as likely to be TPO positive compared to 
males (95% CI: 0.63-0.72) (P<0.001). 
Similarly, the rate of thyroid dysfunction was 
higher in female subjects with positive TPO 
(63.7%) than males (36.2%) (P<0.001). Serum 
levels of TSH, T3 and T4 are presented in 
figures 1-3. according to TPO-Ab status of 
subjects.  
The logistic regression of thyroid dysfunction 
on TPO status (positive vs. negative) was 
significant (likelihood ratio χ2=546.28, 
P=0.0001). TPO positive patients were 8.5 

Table 1- Auto-antibodies Status in Patients Studied 
 Anti-TPO Positive Anti-TPO Negative Anti-TG Positive Anti-TG Negative 

Graves' disease 191 (50.1%) 190 (49.9 %) 64 (16.8%) 317 (83.2%) 
Hypothyroidism 542 (68.7%) 247 (31.3%) 205 (26%) 584 (74%) 
Subclinical  hypothyroidism 260(43.9%) 332 (56.1%) 72 (12.2%) 520 (87.8%) 
Euthyroidism 473 (21.1%0 1765 (78.9%) 731 (32.7%) 1507 (67.3%) 
Male 532 (32.26%) 1117 (67.73%) 449 (27.22%) 1200 (72.77%) 
Female 934 (39.72%) 1417 (60.27%) 623 (26.49%) 1728 (73.51%) 
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times as likely to develop hypothyroidism 
(95% CI 7.12-10.28), 3.2 to develop 
subclinical hypothyroidism (95% CI 2.6-3.9), 
and 4.04 to develop hyperthyroidism (95% CI 
3.22-5.08) (Figure 4).  
The mean age of TPO negative subjects was 
55.74±10.23 and for TPO positive subjects 
was 56.21±9.73 years (P= NS). There was a 
significant correlation between TPO-Ab, Tg-
Ab, and TSH values (r=0.2, r=-0.05 

respectively) (Figures 5,6). No significant 
correlation was seen between TPO-Ab and Tg-
Ab with age, and diabetes duration (P=0.3 and 
P=0.7 respectively). There was no significant 
difference in TSH values between patients 
with positive TPO (28.01 ± 24.91 mU/l) and 
negative TPO (24.47 ± 24.66 mU/l) (P=0.06) 
on diagnosis of hypothyroidism.  
The presence of Tg-Ab was associated with 
increased risk of thyroid dysfunction 
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Figure 1- Distribution of Anti-TPO Antibody 
according to TSH Level 
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Figure 3- Distribution of Anti-TPO Antibody 
according to T3 Level 
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Figure 5- Correlation between Anti-TPO and 
TSH  
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Figure 2- Distribution of Anti-TPO Antibody 
according to T4 Level 
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Figure 4- Anti-TPO and TG Antibodies in Type 
of Thyroid Diseases 
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Figure 6- Correlation between Anti-TG and 
TSH 
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(likelihood ratio χ2=121.24, P=0.0001): 
hyperthyroidism [OD, 0.36, (95 CI: 0.27-
0.48)], hypothyroidism [OD, 0.59, (95 CI: 
0.48-0.72)], and sub clinical hypothyroidism 
[OD, 0.25, (95 CI: 0.19-0.33)]. 
 
DISCUSSION 
The study results showed a significant 
proportion of subjects with type 2 diabetes are 
positive for TPO-Ab (36.7%) and Tg-Ab 
(26.8%). Majority (67.7%) of these subjects 
with TPO-Ab have current evidence of thyroid 
dysfunction. 10.5% (420) of the subjects were 
both positive TPO-Ab and Tg-Ab. This 
suggests that there is much overlap between 
TPO-Ab and Tg-Ab. 18.8 percent of the 
subjects with thyroid dysfunction were 
positive for TPO-Ab but negative for Tg-Ab. 
This suggests that TPO-Ab measurement 
could pick up cases of thyroid dysfunction 
among type 2 diabetics, which could be 
missed by performing mere Tg-Ab. 
21.1 percent of euthyroid patients were TPO-
Ab positive, whereas 32.7% was Tg-Ab 
positive. It indicated that if we had used 
antibodies, as a single diagnostic tool in this 
study, we would have missed 16.8 percent of 
cases with thyroid dysfunction but with 
negative antibodies. Moreover, prevalence of 
positive Tg-Ab in euthyroid subjects was 
highest. It shows that Anti-Tg antibodies have 
a very low specificity in thyroid dysfunction 
diagnosis. 
Some studies showed higher frequency of 
thyroid antibodies in patients with a longer 
duration of diabetes (18). Nevertheless in our 
study no statistically significant association 
was observed between TPO-Ab and diabetes 
duration.  
Similar to other studies (6, 8, 10, 19), TPO-Ab 
was more frequent in females than in males in 
our study.  The sex discrepancy may be related 
to effect of sex steroids on the 
immunoregulatory process (20). In addition, 
the prevalence of thyroid dysfunction was 
higher in women, especially those with 
positive TPO antibodies (21, 16).  
Cross sectional studies have reported high 
prevalence of auto antibodies in type 2 

diabetic patients compared with control group. 
In Radaideh’s study, positive TPO antibodies 
were found in 8.3% of 650 type 2 diabetic 
patients vs. 10.3% of 282 control subjects. 
Positivity for both TPO-Ab and Tg-Ab was 
2.5% in type 2 diabetics vs. 6% in control 
subjects (15). 

Akbar et al studied 100 type 2 diabetics and 
100 homogenous controls in regard to their 
age and sex. Thyroid autoimmunity was 
detected in 10% of diabetics vs. 5% in controls 
(11). In Yasmin’s study TPO-Ab in type 2 
diabetics was 42.3% vs. 12% in control group 
(14). 

 Other studies could not find any differences in 
autoimmunity in type 2 diabetic patients (13). 
In Ortega-Gonzalez’s study, the frequency of 
TPO antibodies was similar in type 2 diabetic 
patients in comparison with healthy subjects 
(13). 

In our study, in contrast to other studies (11, 
15) prevalence of autoantibodies was very 
high .The reason for the higher prevalence is 
not known, but may be related to ethnic or 
geographical factors and laboratory 
assessment methods.  

The NHANES III reported a prevalence of 
hypothyroidism in 4.6% and hyperthyroidism 
in 1.3% and a prevalence of positive TPO in 
13% of the US population (22). In agreement 
with these findings, our results showed strong 
association of thyroid dysfunction with auto 
antibodies especially in patients with positive 
TPO-Ab. Patients with positive TPO-Ab were 
5.22 times as likely to develop thyroid 
dysfunction. In our study, prevalence of 
hypothyroidism was significantly associated 
with positive TPO-Ab and Tg-Ab that such a 
relation was observed in Umpierrez’s study 
(18). Further, sub clinical hypothyroidism has 
been shown to be associated with progression 
towards overt hypothyroidism in the general 
community (23, 24) and in diabetic patients 
(25). The risk is increased when thyroid 
antibodies are present (23). In Chubb’s study 
sub clinical hypothyroidism was associated 
with TPO-Ab and age, but not with markers of 
glycemia (16). All these results show the 
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necessity of thyroid dysfunction screening in 
type 2 diabetic patients.  
 
CONCLUSION 
Our results suggest that all subjects with type 
2 diabetes, particularly those with positive 
antibodies, should undergo annual screening to 
detect asymptomatic thyroid dysfunction. 
Also, further studies are required to compare 
thyroid antibodies in patients with diabetes as 
well as in the general population.  
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