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Abstract: 
Type 1 diabetes mellitus (T1DM) is an autoimmune disease frequently associated 

with autoimmune thyroid disease (AITD). The study is conducted at the Specialized 

Center for Endocrinology and Diabetes-Baghdad at Al-karkh side, during December 

2013 up to April 2014. In this study, we investigate the prevalence of anti-thyroid 

peroxidase (anti-TPO) antibody in(80) type1 diabetic patients with (AITD) and (30) 

healthy controls .Blood samples are taken for investigation of thyroid tests by using 

Vitek Immunodiagnstic Assay System (VIDAS).Enzeme Linked Immunosorbent 

Assay (ELISA) is used to detect anti-thyroid antibody(anti-TPO). The results show 

that age, gender and BMI (body mass index) are similar in both groups, p>0.05. 

Among 80 type1 diabetic patients 15(18.8%) are positive. There is a highly significant 

difference (p<0.01) between TSH (Thyroid Stimulating Hormone) levels and 

frequently of positive and negative anti-TPO, while non significant difference 

(p>0.05) between T3 &T4 and frequency of positive and negative (anti-TPO).  
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Introduction: 
             Diabetes mellitus (DM) in 

general is simply regared to as high level 

of glucose in the blood (diabetes),  It is a 

group of  disruptor in the path way of 

glucose metabolic changes  in which  

individual patients  have high percent of 

glucose more than the healthy control 

because  the pancreas does not secrete  

sufficient  amount of (insulin) or the 

receptors of cells do not work and do not 

accept  the hormone(insulin) that is 

produced or both of these reasons [1]. 

High percent of glucose level in the 

blood lead to increase percent the fold of 

urination. These symptoms, called 

(polyurea), and also the diabetic patients 

suffer from increasing  in the fold 

drinking and need much of water 

(polydipsia) and  also the diabetic 

patients feel needing to diets and feel 

hunger (polyphagia) [2] finally acute and 

complex symptoms include diabetic 
(ketoacidosis); (nonketotic hyperosmolar) 

[3] [4]. 

   There are three main types of diabetes 

mellitus: 
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Type1 DM: It is an autoimmune disease 

caused by destruction of the insulin 

producing β-cell in pancreas [5]. It is 

also referred to as insulin dependent 

diabetes mellitus, for short, IDDM, and 

juvenile diabetes [6]. The association of 

type 1 diabetes mellitus (T1DM) with 

thyroid diseases is well known, 

especially in the field of polyglandular 

autoimmune diseases. Thyroid status can 

influence the necessity of insulin 

decreased in hypothyroidism and higher 

in hyperthyroidism.Hypothyroidism and 

hyperthyroidism are the main clinical 

condition that affect the basal metabolic 

rate [7]. The term 'thyroid diabetes' is 

coined in the early literature to depict the 

influence of thyroid hormone excess in 

the early literature to depict the 

influence of nearly a century, many 

publication focus on the relationship 

between diabetes and thyroid disease, 

The literature concerning the effects of 

thyroid hormones on glucose 

metabolism in normal and diabetic states 

has been evaluated in detail [7]. 

Autoimmune thyroid disease (AITD) is 

an organ specific disorder that effects 

the thyroid gland. Autoimmunity against 

the thyroid gland results in two opposite 

hashimoto thyroiditis. Increased 

circulating activated T cells and thyroid 

specific auto antibodies occur in Graves' 

disease. Antibodies directed against the 

TSH receptor stimulate thyroid function 

and lead to glandular over activity[8]. 

The present study aims to evaluate the 

prevalence of thyroid pathology in 

patient with (T1DM).  

 

Materials and Methods 
Sample Collection  

          A total of 80 samples (53 females 

and 27 males) are collected from Iraqi 

diabetic patients who attend the 

Specialized Center for Endocrinology 

and Diabetes in Al-Karkh Side in 

Baghdad. Also 30 healthy individuals 22 

females and 8 males are enrolled as a 

control group. 

Approximately 5 ml of human blood is 

collected from each  individual and  

transfered   into  sterilized  test  tubes  

and  allowed  to clot for  30 min at  room  

temperature. The sample is   centrifuged 

for 5 min.  at 2500  rpm  and the serum 

is separated and stored at (-20
0
C) for 

investigation of F.B.S.,  triiodothyronine 

T3, tetraiodothyroxine T4, thyroid 

stimulating hormone TSH,  Anti –TPO 

(IgG) and lipid profile tests. 

Laboratory Tests: 

Serum is analyzed for (T3, T4 and TSH) 

using VIDAS (Vitek Immuno 

Diagnostic Assay System) instrument. 

Serum (Anti-TPO) is analyzed for Anti-

Tpo by Sandwich ELISA method. 

Fasting serum glucose is determined by 

using Accu -chek active monitor,the test 

of lipid  profile by the sea separation 

method technique.     

 

Results and Discussion: 
Distribution of Studied Groups 

according to Body Mass Index (BMI): 

        Regarding the subject's BMI, Table 

(1) indicate no significant different at 

P>0.05 among redistribution of studied 

groups throughout the difference at of 

BMI classes in contrast to the studied 

samples. In addition to that, testing 

difference ratios between two 

independent groups shows that all 

classes have no significant differences at 

P>0.05, and that is more reliable and 

successful for this study. This is so 

because any meaningful deviation have 

registered between the two studied 

groups should be interpreted due to 

studied parameters, as well as the 

studied groups seem to be selected from 

the same population in respect of BMI 

indeed.    
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Table (1): Distribution of BMI in the Study and Control Groups with Causes    

correlation ship and Comparison of Significance 
BMI 

Mean ( Kg) 

(Controls) 

BMI 

Mean ( Kg) 

(Patients) 

Body Mass Index No.& Percents 
Groups 

C.S. (*) 

P-value 

Patients Control 
 

0 
 

16.66 

 

Under weight 

No. 3 0 

C.C.=0.174 
P=0.329 

NS 

%  Body Mass Index 100% 0.0% 

%  Groups 3.8% 0.0% 

2.22 27.48 Normal weight 

No. 37 10 

%  Body Mass Index 78.7% 21.3% 

%  Groups 46.3% 33.3% 

26.90 
 

26.36 

 

Overweight 

No. 25 11 

%  Body Mass Index 69.4% 30.6% 

%  Groups 31.3% 36.7% 

63.55 32.93 Obese 

No. 15 9 

%  Body Mass Index 62.5% 37.5% 

%  Groups 18.8% 30.0% 

(*)
 NS: Non Sig. at P>0.05: Contingency Coefficient. 

 

 
Fig. (1): Cluster Bar Chart for the 

Observed Frequencies of Body Mass 

Index's Classes of The Studied Groups 

 
Data demonstrated on Table(1) and 

Figure (1) represent the distribution of 

patients according to BMI in comparison 

with the control group. The Table shows 

that the majority of patient with T1DM 

were at normal weight 37(87.7%), while 

over weight is found 25(69.4%) and 

obese 15(62.5%), while underweight 

3(100%). A non significant difference is 

found between the patients when 

compared with that of the control group 

(p>0.05%). There is no difference 

between the patients with T1D and 

control groups according to BMI. This 

result matches Hesham El-Hefnawy 

et.al, 2004[9], and Erdogan et.al, 2010 

Who had stated that the distribution does 

not differ between studied groups 

according to BMI [10].   

 

Distribution of Fasting Blood Sugar 

(F.B.S) for Patients with Type1 DM 

and Controls Group 

These results obtained from Table(2) 

and Figure (2) show the distribution of 

patients and control groups according to 

FBS concentration which showed that a 

highly significant difference is found in 

FBS concentration  in patient group, 

(p<0.01) when compared with  the 

control group. Because of the metabolic 

rate increase in such a way, the lipids 

combustion due in the age between (20-

30) year in type1 diabetes mellitus. Also 

the insulin obscene removed the insulin 

organization in type1 diabetes mellitus. 

These results agree with Bluestone 

(2010)(34). 

 

Distribution of Fasting Blood Sugar 

(F.B.S.) for Patients with Type1 DM 

and Controls Group: 

The relationship between redistribution 

of "F.B.S." test according to (Normal 

and Abnormal) outcomes in patients 

group and different classes of BMI is 

shown on Table (2). 

The results show that a highly 

significant correlation are accounted at 

P<0.01, since all of the studied patients 

with respect to uncontrolled "F.B.S." 
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Table (2): Distribution of FBS in the Study and Control Group 

HS:: Highly Significant at P<0.01; C.C. : Contingency Coefficient. 

 

 
Fig.(2) Cluster Bar Charts 

Distribution of Studied Groups 

According to FBS. 
 

Results obtained from Table and Figure 

(2) showed the distribution of patients 

and control groups according to FBS 

concentration. The show that 72(97%) of 

patients group have an abnormal FBS, 

and 8(22.2%) have normal FBS. A 

highly significant difference in the FBS 

concentration in the patient group, when 

compared with FBS concentration of the 

control group. These results are 

compatible with the study carried out in 

Iraq in 2000, which have out found that 

the FBS is highly significant in diabetic 

compared to the control group[11]. 

Diabetic patients have a higher level of 

blood sugar compared with non diabetic 

subjects. This variation is absence or 

resistance of insulin [12] .These results 

are compatible with the study carried out 

in Iraq by Hussein 2012 who found that 

the FBS were significantly higher in 

diabetic patients when compared to 

control group [13] .Diabetic patients 

who have higher level of blood sugar 

compared with non diabetic subjects this 

variation is due to obscene or resistance 

of insulin. These findings are in good 

agreement with the other study by 

Muhammad Hanfi in Egypt in 2011[14]. 

 

Table (3): Distribution of BMI Classes in Patients Group with their Relationship   
F.B.S. (mean±SD) 

Mg/L 
Body Mass 

Index 
No.& Percents 

F.B.S. C.S. (*) 

P-value 
Patient Control Controlled Uncontrolled 

226.1±111.5 93.5±11.9 

Under 
weight 

No. 2 1 

C.C.=0.416 

P=0.001 
HS(*) HS: Highly Sig. 

at P<0.01 : 

Contingency 
Coefficient. 

 

%  Body Mass 
Index 

66.7% 33.3% 

%  Groups 25.0% 1.4% 

Normal 

weight 

No. 6 31 

%  Body Mass 

Index 
16.2% 83.8% 

%  Groups 75.0% 43.1% 

Overweight 

No. 0 25 

%  Body Mass 

Index 
0.0% 100% 

%  Groups 0.0% 34.7% 

Obese 

No. 0 15 

%  Body Mass 

Index 
0.0% 100% 

%  Groups 0.0% 20.8% 
(*)

 HS: Highly significant at P<0.01: Contingency Coefficient. 

F.B.S. (mean±SD) Mg/L 
Response No. & Percents 

Groups 
C.S. (*) 

P-value Patients Control 
Patients Control 

226.1±111.5 93.5±11.9 

Normal 

No. 8 28 

C.C.=0.620 

P=0.000 
HS 

 

%  F.B.S 22.2% 77.8% 

%  Groups 10.0% 93.3% 

Abnormal 

No. 72 2 

%  F.B.S 97.3% 2.7% 

%  Groups 90.0% 6.7% 
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Fig. (3) The Observed F.B.S 

Frequencies with Respect to BMI 

Classes in the Studied Groups. 
 

The results obtained from Table(3) and 

Figure (3) showed the distribution of 

patients and control groups according to 

FBS concentration and BMI. They show 

that a highly significant difference is 

found in FBS concentration in patient 

group, (p<0.01) when compared with 

control group. Because of the metabolic 

rate increase in such a way the lipids 

combustion due in the age between (20-

30) year in type1 diabetes mellitus. Also 

the insulin obscene removes the insulin 

organization in type1 diabetes mellitus. 

These results agree with Bluestone 

(2010)[15]. 

 

Level and Distribution of Serum Anti- 

Thyroidperoxidase (TPO) IgG 

Antibody Concentration for Patients 

with Type1 DM and Controls Group: 

Table and Figure (4) represent the level 

and distribution of Anti-Tpo in the 

patiants and control groups. These 

results show that 15(18.8%) of patients 

group have an abnormal and 65(68.4%) 

had normal one .A highly significant 

difference (p <0.01) were found when 

we compared type1 diabetic patients 

with the healthy control group according 

to positivite anti – TPO (IgG) antibody. 

 

Table (4): Level and Distribution of Anti- Thyroidperoxidase (TPO) IgG 

Antibody Concentration in the Patients and Control Groups with Causes 

Correlation ship and Comparison Significance 
Anti- TPO  (mean ±SD) Mg/L Parameter Response No.&Percents Groups C.S. (*) P-value 

Patient control 
   

Patients Control 
 

53.5±110.3 15.2±4.5 Anti-TPO 

Normal 

No. 65 30 

C.C.=0.236 

P=0.0107 
S 

 

%  F.B.S 68.4% 31.6% 

%  Groups 81.3% 100% 

Abnormal 

No. 15 0 

%  F.B.S 100% 0.0% 

%  Groups 18.8% 0.0% 

                  

 
Fig. (4): Cluster Bar Chart for the 

Distribution of Normal and Abnormal 

(Anti-TPO) in the Patients and 

Control Groups. 

Antithyroid antibodies (anti-TPO) are 

considered as anti -thyroid antibodies 

directed to the thyroid follicular 

microsomes, i.e, antiperoxidase. TPO is 

a membrane –bound, glycosylated 

hemoprotien that plays a key role in 

thyroid hormone synthesis by catalyzing 

both the iodotyrosyl residues to generate 

the thyroid hormones T3 and T4.The 

results above are in agreement with 

those made in Egypt in 2004, where 

found a highly significant difference 

between both groups [9]. This study also 

agrees with former study conducted by 

Faranak Sharifi et.al, 2007 [16].These 

results are compatible with Aaron 
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Hanukoglu et.al, 2003 [17] ,H.Moayeri 

et.al,2004 [18],  and Erdogan et.al,2010 

[10], who have stated  the significant 

increase in the value of anti-TPO in 

type1 DM when compared to controls. 

 

Level and Distribution of T3, T4, TSH 

of Patients with Type1 DM and 

Control Groups:  

Table (5) shows the distribution T3, T4, 

TSH of patients and apparently healthy 

control group who are involved in this 

study. The data show that distribution of 

T3 concentration among diabetic 

patients, with highly significant 

differences (p<0.01) when compared 

with control group. Furthermore, we 

have found statistically significant 

differences between studied groups 

according to T4 concentration 

(p=0.042). Finally, Thyroid function test 

in the study population is depicted in 

Table(5). The total abnormal upper limit 

of TSH level among the patients with 

diabetes is 16(20%) and the total 

patients with normal TSH level are 

64(80%). Highly statistically was found 

significant differences between studied 

groups according to TSH concentration 

p <0.01. 

 

Table (5):  Levels and distribution of thyroid functional hormones according to 

Studied Groups with Their Relationship 

Parameters Patients Control Parameter Response No.& Percents 
Groups C.S. (*) 

P-value Patients Control 

T3(mean±SD) 
Mg/L 

1.57±0.7 1.78±0.3 T3 

Normal 

No. 73 30 

C.C.=0.219 

P=0.019 
S 

 

%  T3 69.1% 39.9% 

%  Groups 83.3% 100% 

Abnormal 

No. 13 0 

%  T3 100% 0.0% 

%  Groups 16.3% 0.0% 

T4(mean±SD) 
Mg/L 

83.8±21.5 73.7±1.2 T4 

Normal 

No. 70 30 

C.C.=0.190 

P=0.042 
S 

 

%  T4 70.0% 30.0% 

%  Groups 87.5% 100% 

Abnormal 

No. 10 0 

%  T4 100% 0.0% 

%  Groups 12.5% 0.0% 

TSH(mean±SD) 
Mg/L 

2.98±3.7 2.28±1.2 TSH 

Normal 

No. 64 30 

C.C.=0.245 

P=0.008 
HS 

 

%  TSH 68.1% 31.9% 

%  Groups 80% 100% 

Abnormal 

No. 16 0 

%  TSH 100% 0.0% 

%  Groups 20% 0.0% 

HS: Highly Significant at P<0.01 Contingency Coefficient 
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Fig. (5): Cluster Bar charts for the Observed Frequencies of "Thyroid 

Functional hormones: T3, T4, and TSH" in the Studied Groups. 
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In the present study can state that the 

studied parameters (Thyroid Functional 

hormones: T3, T4, and TSH).This is so 

because emphasize the actual 

relationships between the diabetes 

mellitus and thyroid disorders, since 

diabetes mellitus patient's numbers 

whom had morbidity registration with 

thyroid disease, are accounted as 

significant differences in comparison to 

the control group. 

In the current study, the TSH value is 

inversely related to the total T4   value. 

The normal results for TSH level in 

patients are under treatment. These 

results support the use of serum TSH 

level as the best test to detect abnormal 

thyroid function. TSH is one of the most 

commonly requested blood tests; it is a 

very sensitive indicator of primary 

hypothyroidism. The present results are 

nearly compatible with a study made in 

Nigeria in 2007 [19], which have found 

out that there is no difference regarding 

T3 & TSH levels between both groups. 

There was no difference between 

diabetic and non diabetic patients for 

distribution of total T4. This result 

matches Magda Osman 2010[19], and 

Ditta et.al, 2001[20], and the one 

performed in Iraq in 2010 by AL-

Omairi[16]. It is also nearly in 

agreement with another study made in 

India in 2008 by Palanisamy et.al[21].  
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التىزَع الاحصائٍ لانسَم الثاَروَد بُروكسُدَس وهىرمىناث الدرقُت مستىي 

 العراق  مع مرضً  السكرٌ النىع الاول فٍ جانب الكرخفٍ لمرضً  
 

 عباش رحمت مهدٌ**  سند باقر محمد*  سارة ستار جبار*
 

 جايؼت بغذاد  ،كهُت انؼهىو نهبُاث، *لغى انكًُُاء

 انجايؼت انًغخُصشَت ،**يشكض انغذد انصى وانغكشٌ

 

 :الخلاصت
بُخا  انبُكشَاط َىعَخُجت ححطى خلاَا  يشض انغكشٌ انُىع الاول راحٍ يُاػٍ َخًُض بُمض الأَغىنٍُ انًطهك

 .  انًُاػت انُىع الأول يشحبػ يغ يشض انذسلٍ انزاحٍ /وثبج أٌ يشض انغكشٌ

 2013انثاٍَ  كاَىٌبغذاد خلال انفخشة /أجشَج انذساعت فٍ انًشكض انخخصصٍ لأيشاض انغذد انصى وانغكشٌ 

 .شخصا عهُى  30ٌ يٍ َىع الأول ويشَعا بانغكش 80. شًهج انذساعت 2014 َُغاٌونغاَت 

نُىع الأول ولذ ا/ػٍ أيشاض انغذة انذسلُت انزاحُت انًُاػت فٍ يشظً انغكشٌ  ى انخحشٌح ،فٍ هزِ انذساعت

واخخباس انغذة انذسلُت   TPOظذ انًغخعذاث نهغذة انذسلُت  Gانكشف ػٍ الاجغاو انًعادة َىع  ُشاخخ

T3,T4,TSH  انصُايٍ  انًصموعكشFBS) ٌوَغبت انذهى )Lipid profile ٍُفٍ يصىل كلا انًجًىػخ. 

باعخخذاو حمُُت انفاَذط   [TSH]ـػُُاث نهكشف ػٍ يغخىَاث هشيىَاث انغذة انذسلُت وهشيىٌ ان ثأخز

[VIDAS]يخضاص انًُاػٍ انًشحبػ بالاَضَى . حمُُت  الاLISA) أعخؼًهج نهخحشٌ ػٍ وجىد الاجغاو انًعادة )

 .TPO)ظذ يغخعذاث انغذة انذسلُت)  [G]َىع 

 صىل فٍ ي ( (BMIودنُم كخهت انجغى انجُظ، أثبخج انُخائج بأٌ لا َىجذ اخخلافا يؼُىَا فٍ يؼذل انؼًش،

  الاشخاص انًصابٍُ بانغكشٌ يٍ انُىع الاول يماسَت بًصىل الاشخاص انؼادٍَُ.

 . TPOـ( يشَط كاَج نهى َخائج اَجابُت نًغخعذ ان1888%)15أظهشث انُخائج اٌ يٍ بٍُ ثًاٍَُ يشَط 

  anti-TPOـويغخىي ان [TSH]ـاثبخج انُخائج باٌ هُان ػلالت اَجابُت وراث اهًُت احصائُت بٍُ يغخىي انو  

P>0.01)ـ(،فٍ َفظ انىلج لاحظُا اسحباغ عهبٍ بٍُ يغخىي ان T3,T4 ـوان anti-TPO  ونكٍ هزِ انؼلالت

 .P>0.05 احصائُا نى حكٍ هايت

 

هشيىٌ ثلاثٍ انُىد، هشيىٌ سباػٍ انُىد، هشيىٌ انًحفض نهذسلُت،  يُغب كخهت انجغى، الكلماث المفتاحُت:

 يعاد أَضَى انذساق.
 


