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Introduction

Diabetic patients are at higher risk for certain diseases 
than non-diabetics; Among all types all diseases cancer has 
always been the most important [1]. In a number of studies, 
there is a possible link between diabetes and an increased 
risk of certain cancers, but the results are very scattered 
But the biological connection of these two diseases is very 
complicated and still not well understood. According to 
studies, there is a relationship between type 2 diabetes and 
some types of cancer such as breast cancer, uterine wall 
cancer, liver, bladder, colorectal and pancreas. However, 
there was no increase in the risk of developing other 
types of cancer in many people with diabetes. Findings 
show that some aspects of diabetes are a risk factor for 
cancer. Currently, a factor that is more important than 
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other aspects of this relationship is the lifestyle factor 
that affects diabetes-obesity, physical inactivity, sedentary 
lifestyles, and bad nutritional behaviors. These factors 
make changes that affect the risk of cancer. The most 
important thing is that these factors increase the amount of 
insulin in the blood, Insulin, in addition to its effect on 
sugar metabolism, is known as a growth factor and can 
stimulate the growth of pre-cancerous and cancerous 
cells. By assessing available articles and studies, there 
was no clear evidence of the impact of diabetes drugs 
on the increased risk of cancer. Only some studies on 
metformin and a possible reduction in the risk of cancer 
and even the improvement of the prognosis of certain 
cancers, especially breast cancer, have been mentioned. 
Drugs can be used to treat cancer using nanoparticles 
[2-3]. Nanoparticles have many uses, such as medicine 
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and industry [4-5]. Different nanoparticles are used in drug 
delivery, for instances, liposomal nanoparticles Niosomal 
nanoparticles  and Nano-Poly Butyl Cyanoacrylate 
[6-11]. As mentioned Diabetic patients also face thyroid 
dysfunction more than other individuals of the society. 
Both diabetes and thyroid dysfunction (TD) consider as 
main metabolic and endocrine disorders. On the other 
hand, the patients suffering from an autoimmune disease 
might be exposed to other autoimmunity diseases. 
Type 1 Diabetes mellitus (T1DM) is also an autoimmune 
disease. Thyroid disorder is more common in women 
than men. Women which affected by T1DM are more 
susceptible to TD compared to non-diabetic individuals 
[12-13]. The association of diabetes mellitus (DM) and 
TD was first examined in previous decades [14-15].  
Autoimmune thyroid dysfunction (ATD) is associated 
with T1DM. The symptoms of hyperthyroidism within 
T1DM individuals might cause symptoms like weight 
loss in spite of increase of appetite, fatigue and so on. 
[12,13, 16-18]. The incidence of TD among patients 
with DM  had varied ranges in different countries .some 
studies reported that the considerable percent of women 
are afflicted with TD. Thyroid disorder is dependent 
on sex, age and ethnicity of patients. The extent of 
inflammation in Thyroid glands in women afflicted with 
T1DM had various degrees [17,19-29]. The relationship 
between thyroid dysfunction and T1DM is seems so 
complex and these associations affected by biochemical 
interactions. Indeed, clinical disorders in T1MD patients 
might be present without clinical symptoms. Based on 
author knowledge, it is necessary to define prevalence of 
clinical and sub-clinical thyroid dysfunction among T1DM 
patients especially women in our country. The aim of 
present study is defining TD prevalence in T1DM patients 
focusing on Iranian elderly women.

Materials and Methods

This case-control study conducted among TIDM 
patients who were referred to clinic diabetes of Tohid 
hospital in Sanandaj (west of Iran) during 2011-2012. 
The average age of diabetic patients were 52.2 ± 2.9 
years that already diagnosed as TIDM for more than one 
year. The control group included mature and healthy 
women without T1DM with average age of 49/4 ± 3/2 
years. The socio-demographic characteristics showed 
no significant difference between two groups. 12-hour 
overnight fasting was necessary for getting blood sample 
for measuring Fasting blood sugar (FBS). Blood sample 
were collected and serum were isolated (The serum 
samples from 68 patients of T1DM and 122 healthy 
individuals). Diagnosis parameters in patient group were 
done based on clinical symptoms like weight loss, Polyuria 
and polydipsia, overeating, and Insulin injection for more 
than one year. 

Samples were analyzed for measuring FBS, Serum TSH, 
Anti-TPO and Free T4 by ELISA kit (Accu-Bind, USA). 
Amounts higher than 40 u/mL were regarded as positive 
for Anti-TPO. For measurement of TSH, CLIA microwells 
kit (Monobind, USA)were used which its normal amount 

was around 0.4-5.45 micu/mL. 
The following biochemical characteristic of 

thyroid disorder observe in clinical and subclinical 
hypothyroidism: amount of TSH is >4.20 mIU/mL in both 
clinical and subclinical hypothyroidism. Amount of FT4 is 
<0.93 ng/dl and 0.93-1.7 ng/dl in clinical and subclinical 
hypothyroidism respectively.

subclinical hyperthyroidism is so that TSH level was 
less than 0.27 mIU/mL and FT4 levels more than 1.7ng/dl 
for FreeT4 level.

Autoimmunity with anti-TPO was diagnosed to be 
more than 34 IU/mL [22-29]. Statistical analysis were 
done by SPSS (version 21). The results were reported in 
mean± SD format and comparison of two groups done 
through Chi-Square and T-test. Significance level were 
considered as P<0.05.

Results

The average age for T1DM individuals were 52±2.4 
years and 49.4± 3.2 years for  case and control groups 
respectively. biochemical and demographic feature of 
studied population were shown in Table 1. Prevalence of 
TD in all diabetic patients was 17 percent. Autoimmunity 
with anti-TPO was reported as positive in 10.2 percent of 
patients. In T1DM individuals, prevalence of Subclinical 
and clinical hypothyroidism were 13.2and 7.3 percent 
respectively.  the prevalence of Subclinical and clinical 
hyperthyroidism were 2.9 and 1.4 percent respectively. In 
control group, the frequency and number of Subclinical 
and Clinical hypothyroidism  were 1.6%. Results shown 
in Table 2. 

The information shows that TSH was apparently 
increased among patients and anti-TPO showed to exist in 
6 out of 68 cases in T1DM patients. The increase in TSH 
and existence of Anti-TPO in patients was more common 

Parameters T1DM Controls P Value

Number of participants 68 122 _

Age, years 52/6 ± 2/9 49/4 ± 3/2 NS

TSH (mIU/ml) 2.69 ± 2.39 1.46 ± 0.66 0.001

Free T4 0.74 ± 0.13 0.98 ± 0.11 0.001

Fasting blood glucose, mg/dl 160.2 ± 4.6 78.9 ± 9.1 0.001

Table 1. Demographic and Biochemical Characteristics of 
the Study Subjects

Data are expressed as mean ± standard deviation; TSH, Thyroid 
stimulating Hormone

TD Cases 
(N=68)

Controls
(N=122)

P value

Hypothyroidism 5 (7.3) 2 (1.6)

Subclinical hypothyroidism 9 (13.2) 0 > 0.05

Subclinical hyperthyroidism 2 (2.9) 2 (1.6) > 0.05

Hyperthyroidism 1 (1.4) 2 (1.6) NS

Sero-positive for anti-TPO 6 (10.2) 1 (0.81) >0.05

Table 2. The Frequency of Thyroid Dysfunction and 
Thyroid Autoimmunity in Subjects and Controls

NS, Not significant; Anti TG, AntiThyroid peroxidase; TD, Thyroid 
dysfunction
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Discussion

Among different types of human disorders, such as 
cancers, and metabolic diseases [30-37] diabetes could be 
considered as  one of the furthermost significant illness [31]. 
The aim of present study was to examine the existence of 
TD in elderly women with T1DM in comparison with 
control group (wholly constituted of female subjects). 
Almost one third of patients with T1DM had Thyrioid 
dysfunction or suffered from thyroid disorders. This 
issue can be justified in such a way that T1DM was an 
autoimmune disease and those with such a autoimmune 
disease are susceptible to other diseases of the same kind 
[24-26]. Thyroid diseases and TD are more common 
among women and also T1DM females may be more 
susceptible to TD compared to healthy female subjects 
[13,14-29]. The extent of inflammation in diabetic 
females especially those with TIDM seems to be  more 
than healthy non-diabetic females. This will confirm 
this hypothesis that in type-one diabetic individuals the 
frequency of thyroid disorders is more [14-23].

TD might be without symptoms and these stigma 
may be sometimes misdiagnosed [27-28]. Our study 
confirms this fact that in the studied samples, the major 
percent of T1DM patients had subclinical TD. Sub-clinical 
hypothyroidism was a dysfunctional disorder observed 
in a significant percentage of studied patients which 
constituted 13.2 percent of T1DM individuals alike to 
the information of other studies [15-24]. Prevalence of 
anti-TPO in T1DM patients was considered as positive 
results which shown in noticeable percent of T1DM 
patients.

In present study, the average age of patients with 
positive Serum anti-TPO were more than patients with 
negative Anti-TPO. This issue is significant because 
these patients with clinical hyperthyroidism had 
a higher average age than other patients and this issue 
was confirmed in our study. In fact, sub-clinical thyroid 
disorders were made due to biochemical changes without 
any clinical symptoms. 

In conclusion, results show this fact that functional 
TD might be present with T1DM. In fact, altered levels 
of TSH and existence of anti-TPO might be mentioned 
as a problem for diabetic patients. Our study showed the 
association between autoimmune hypothyroidism and 
T1DM especially in those with positive serum regarding 
anti-TPO, so it is better to check these patients annually 
for diagnosis of TD. The screening programs for T1DM 
female patients would be decreases progression of 
subclinical TD and thyroid. High prevalence of both 
diseases and existence of TD among T1DM might 
necessitate this investigation.
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