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Abstract

Background: The two endocrines dysfunction: thyroid problem and diabetes
complication has gained great attention for endocrinologist. These two endocrines
are a common metabolic clutter, and critical cause of dismalness and health threats
worldwide. Patients with diabetes have the next predominance of thyroid
disarranges when compared with common population. Several studies make
attention that altering thyroid function complicates the management of diabetes
and associated consequences.
Aim of research: The objective of the current research was to discovery the
predominance of thyroid problem (dysfunction) in subjects with type 2 diabetes
mellitus (T2DM) and correlated with high risk of type2 diabetes.
Materials Methods and subjects: Across sectional study was conducted from
October 2019 to January 2020 at the center which is specialized for endocrinology
and Diabetes. 220 patients diagnostic with Type 2 DM or recently detected cases
were included and compared with 60 apparently healthy groups in this work.
All the patients were evaluated for thyroid dysfunction by examines thyroid
hormones “triiodothyronine (T3), thyroxine (T4), and thyroid-stimulating hormone
(TSH)". These parameters were analyzed by Electrochemiluminescent assay
(ECLassay).The advantages of this system include high sensitivity, large dynamic
range, non-toxic , stable conjugate 12 month and precisely controlled. The
relationship of predominance of thyroid clutter with sex male/female distribution,
age (30>70) distribution, hemoglobin A1C, duration of diabetes, family history of
diabetes, body mass index(BMI), usage of oral antiglycemic agents and insulin,
and thyroxin for hypothyroid and Neomecazol for hyperthyroid patients. The
interpretations were taken and measurably analyzed.
Results: The patients in this study range in age from 30 to 70 years old. Thyroid
indicators were abnormal in 26.35 percent of Type 2 DM patients in our study.
Hypothyroidism was the most common condition (19.54 percent), followed by
hyperthyroidism (6.8%), with 162 euthyroid patients. Thyroid abnormalities were
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found to be more common in females (19.44 percent) than in males (6.86 percent),
with a significant Pvalue <0.05. The results of this investigation revealed a
significant relationship between hypothyroid parameters and BMI, with a pvalue of
0.05. In T2DM compared to control groups, there was no significant association
between thyroid hormones and diabetes duration (Pvalue >0.05)

.Conclusion: Thyroid disorder has a higher predominance and can occur in type 2
diabetic patients, implying that people with type 2 diabetes should have their
thyroid function evaluated on a regular basis.

Keyword: Thyroid parameters, Type2 diabetic, hemoglobin A1C, ECL analyzer
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1- Introduction

Diabetes mellitus (DM) is a multi-complicated disease marked by a
persistent increase in blood glucose levels. It occurs when the body is unable to
create enough insulin to meet its own requirements, either due to impaired insulin
production, insulin action, or both. Diabetes affects 450 million individuals
worldwide, and its prevalence is rising. [1]. Chronic high blood glucose has a
number of risky effects on the body, including neuropathy (nerve damage),
nephropathy (kidney illness), and retinopathy (eye disease) [2]. Type 2 diabetes
affected over 90% of those surveyed. Furthermore, type 2 diabetes already kills 5
million people each year, largely from cardiovascular illnesses, and by 2030, it will
be the seventh leading cause of death worldwide. [3].The thyroid is a butterfly-
shaped gland in the neck that is found right below the Adam's apple and above the
collarbone. [4]. Thyroxine (T4) and triiodothyronine (T3) are two hormones
produced by the thyroid gland that enter the bloodstream and regulate the
metabolism of the heart, liver, muscles, and other organs. [5] The thyroid gland
works as part of a feedback mechanism concerning the hypothalamus, a region of
the brain, and the pituitary gland, which is located within the brain [6,7].
Hypothyroidism (underactive thyroid gland) and hyperthyroidism (overactive
thyroid gland) are the two most common thyroid disorders [8]. Thyroid problems
are more common among diabetics. Thyroid disorders affect about 6% of the
general population. Thyroid disorders, on the other hand, are more common in
patients with diabetes, with rates ranging from 10% to 25%. [9].This difference in
results promotes overproduction thyroid hormone leads to increased glucose
synthesis in the liver, fast glucose absorption through the intestines, and insulin
resistance. In hypothyroidism, liver glycogen secretion and breakdown both
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decrease, resulting in increased glycogen levels and a range of irregularities in
blood lipid levels. [10,11]. Thyroid hormones are insulin antagonists; both insulin
and thyroid hormones are involved in cell metabolism, and changes in one can lead
to a functional deficiency in the other. [12,13].

2- Aim of study

The current study's goal is to discover the predominance of thyroid dysfunction in
patients with type 2 diabetes mellitus and conjointly the impact of the type 2
diabetes on other biochemical factors among diabetic patients.

3- Subjects, Material and Methods:

This cross-sectional study was conducted on a group of 220 patient’s
diagnosed type2 diabetes mellitus whose ages ranged between (30-70) years with
maximum 80 years at Baghdad city. At a specialized center for endocrinology and
diabetes, blood samples were collected. During the period from October 2019 to
January 2020.Patients in this study were recruited and underwent investigation for
thyroid function [total thyroxin (TT4), total triiodothyronine (TT3),and thyroid-
stimulating hormone (TSH)]. Those patients were being treated for both diabetes
and co-existing illnesses. All of the patients gave their written informed consent for
the study. Pregnant women and those on glucocorticoids or amiodarone were
excluded. One hundred and sixty two apparently euthyroid individuals with
compared with case study. Sixty healthy subjects no previous history of thyroid
disorders or any diabetic disease was selected as a control group. Their age and
gender matched that of the patients group. Brief bio-data collection, clinical history
and physical examination were performed and recorded on proforma designed for
this study. Clinical and analytical tests were performed on all patients. Gender, age
(years), DM duration (years), and body mass index were all recorded as clinical
factors (BMI). For the determination of glucose levels in the fasting state, For the
determination of glucose levels in the fasting state, venous blood samples were
taken after a 12-hour fast. Estimation of glucose levels was carried by auto
analyzer assay [13]. About 5 mL of venous blood was sucked with a disposable
syringe, 2 mL was transferred to an EDTA container tube, and the blood was
gently agitated with a blood shaker to prevent clotting. Whole blood was used for
estimation of HbAlc using an automated clinical chemistry analyzers. Fasting
plasma sugar >126 mg/dl, postprandial blood sugar >200 or Glycated hemoglobin
[HbAlc] > 6.5%. After allowing blood samples to coagulate, they were centrifuged
at 3000 RPM for 10 minutes to separate serum, which was then transferred to
another tube and frozen at (-20c) for thyroid profile analysis., serum thyroixine
(TT4), triiodothyronine (TT3) and thyroid stimulating hormone (TSH) these
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parameters were measured by using Electrochemiluminescent
assay(ECLassay)[14]. This assay is technique depend on electro generated
chemiluminesence that mix the two advantages of electrochemical and
photoluminescence analysis [15]. The advantages of this system include high
sensitivity, large dynamic range, non-toxic, stable conjugate 12 month and
precisely controlled [16]. Ethics committee was taken from ministry of health. We
excluded pregnant women and patient taking amiodarone . Results were analyzed
using SPSS ver. 18.00 and Microsoft excel micro soft office (2010) for T test and
The significance between the means was determined using the chi-square test, with
a P-value of 0.05 considered significant. The findings of continuous measures were
provided as a mean standard deviation, whereas categorical measurements were
presented as a number (N) and a percentage (%).

4- Results

The subjects in this present study were 220 Iraqi type 2 diabetic patients
compared with 60 apparently non diabetic health subjects. In this current study, the
socio-demographic and clinical data are reported.

. Figure (1) explain the total prevalence of thyroid dysfunction were
58(26.34%) and hypothyroid was 43(19.54%) while hyperthyroid recorded
15(6.8%).

prevalence of Hypo &Hypethyroid in DM
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1 100
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Total Ethyroid Hypo Hyper
m VAl 220 162 43 15
Yaluls 73.66% 19.54% 6.80%

Figure (1) Prevalence Thyroid dysfunction among Type 2DM
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Table (1) Comparison of studies- Thyroid dysfunction is common among
diabetics.

Studies Prevalence of Hypothyroidism | Hyperthyroidism
Thyroid disease
in T2DM
Subhodip pramank 26 % 23 % 3%
etal.2018
Ashok K hurana 16.5% 12 % 4.5 %
etal.2016
Madavarama Sreelatha | 12.2 % 10.12 % 2.8
etal .2017
Subekti etal.2017 9.9 % 7.59 % 2.31 %
Vikram Bvikhe 30 % 22 % 8 %
etal.2013
Gorjeet Singh etal.2011 | 30 % 23.7 % 6.3 %
Present study 26.34% 19.54% 6.80

In comparison to the control group, Table (2) illustrates the connection between the
two groups by age. There was a substantial difference at P<0.05, according to the
result. Regarding the age distribution of the two samples, Table (2) shows again
the association between the two groups according to gender, the result had been
indicated that there was a significant difference at P<0.05 for the distribution of
gender between the two samples. The association between BMI shows the different
groups according to BMI, the result had been indicated that there was a significant
difference at P<0.05 for the distribution of BMI groups between the two samples.
In the study group BMI ranged between (25-29.9) recorded high percent
n=29(13.17%), compared with control BMI 60%.According to the duration of
treatment of diabetes the result had been showed that there was a non-significant
differences at P>0.05.The assessment of parameters TSH the high levels in
diabetics with hypothyroid dysfunction was 14(6.36%) while hyperthyroid low
levels was 8(3.6%) compared with euthyroid and diabetic control. Parameters T4
the low levels was 3(1.36%) and high levels was 2(0.9%). HbAlc values greater
than 7.8 mmol/L showed glycemic control, whereas euthyroid levels were less than
7 mmol/L and control group HbAlc levels were less than 6.2 mmol/L and blood
glucose levels were fewer than 126 mg/dl.
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Table (2) Distribution of studied sample according to clinical and socio-
demographic characters

Thyroid dysfunction
Hyperthyroidism DM

n=15(6.8)% control
N= 60
. Gender |
| Male | 1265 | 3136 | 1525% |  0.03
31(14.0) 12(5.44) 45(75)% s |

Variable Hypothyroidism

n= 43(19.54) %

Significant
Pvalue

Age

30-40
41-50
51-70
71-80

<25
25-29.9
=30

1-5 year
6-10 year

>10 year

TSH (0.025-
5)uuUl/ml
Low
Normal
High
T4 (60-120)
pul/mi
Low

Normal
High

HbAlc
>7.0mmol/L
Blood glucose
(>126mg/dl)
(<6.5mmol/L)

4(1.80)
7(3.19)
32(14.5)
0

8(3.63)
29(13.17)
6(2.72)

12(5.45)
20(9)
11(5)

4.9+2.2

1(0.45)
28(12.72)
14(6.36)

85+9.5

3(1.36)
38(17.26)
2(0.9)
>7.8

>7

Duration of DM

60

2(0.9)
1(0.4)
8(3.6)
4(1.8)

11(5)
3(1.36)
1(0.4)

6(2.72)
5(2.26)
4(1.8)

0.6+5.1

8(3.6)
7(3.17)
0
145+15.5

0

5

10
>7.2

>7

38%
32%
22%

8%

28%
60%
12%

0.01

s |
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Table (3) shows the etiological diagnosis of thyroid gland removal of goiter which
diagnosed by ultrasound the multi-nodular recorded n=11 for each hypo and
hyperthyroid and single nodular recorded n=1 while diffuse was recorded n=2.Fine
needle aspiration procedure detect colloid n=4 and hashimotos n=4 and gravies
disease was recorded n=4.

Table (3) Characteristics of thyroid status regarding an etiological diagnosis

The aetiology Thyroid status
Hypothyroidism Hyperthyroidism

Goiter removed

Yes 11 0

No 32 15

Thyroidectomy 7

Auto-Immune 27 3

Nodular 9 12

Ultrasound

Multi-nodular 11 11

goiter

Single nodular 1 1

Diffuse 2 3

Normal 11 0

Small size 5 0

Not done 13 0

Fine needle

Aspiration

Colloid 4 1 hyper-cellular

Hashimotos 3 3 Graves disease

Not done 36 11

Table (4) shows the type of drug used for therapy of diabetic patients
according to status of pancreas function and insulin production treatment by take
oral anti-glycemic agent, insulin or combined drug. Hypothyroidism is treated by
replacing the thyroid hormone that has been deficient. The most common form of
thyroid hormone is a synthetic derivative, levothyroxine and for treatment of
hyperthyroidism, dependent on the cause of the disorder; it must be checked for
Long-term oral anti-thyroid medicines such as Neomercazol and propylthiouracil
(PTU) are useful in regulating thyroid hormone production. Throughout the
duration of treatment, blood tests must be performed regularly.
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Table 4: Distribution of studied sample according to type of treatment

Thyroid Medication in take
status OAA |insulin | Dietary | OAA | Insulin | Insulin | Combin
Thyrox | OAA | Thyro |ed
in Xin drug
Euthroid 93 46 23
Hypothroid | 15 7 2 2 8 6 3
Hyperthyro | Neomercazol
id
5- Discussion

Thyroid function is necessary for energy metabolism to function properly.
and glucose homeostasis. In diabetes, aberrant thyroid function can have a big
impact on blood glucose control. Both hyperthyroidism and hypothyroidism can
affect the progression of diabetes, although their consequences vary depending on
how well they are managed. [17] In this study, 162 (73.66 percent) of 220 diabetic
individuals were found to be euthyriod i.e 43(19.54%) had hypothyroidism and
15(6.8%) had hyperthyroidism [18]. Thus a total of 58(26.34%) patients showed
thyroid disorder. These data reveal that the diabetic population has a significant
rate of aberrant thyroid hormone levels. which is supported by the various studies
(Table 1) In a study by Subhodip pramank etal.2018[19] 23 % of patients had
hypothyroidism and 3 % had hyperthyroidism a total 0f26%.Both studies Vikram
Bvikhe and Gurjeet Singh et al. [20,21] showed maximum prevalence of a total
prevalence 30% subclinical hypothyroidism (22%,23.7%) followed by
hyperthyroidism (8 %,6.3%) respectively [22,23]. These studies are agreement
with current study. Hypothyroidism is a less common thyroid condition among
type 2 diabetics (12 percent vs. 7.59 percent) respectively totally of 16.5% and
9.9% in the studies of Ashok K hurana,and Subekti. [24,25 ]. Studies reported to
the "National Health and Nutrition Examination Survey" (NHANES Il Study),
disorder of hypothyroidism and hyperthyroidism were illustrated in 4.6% and 1.3%
of the total participants respectively[26].

The presence of both raised and low levels of thyroid hormones levels in diabetics
may be due to treatment of diabetic patients. Because of variances in drug use,
gender, and patient age, the prevalence of TD differs around the world. [27].
Thyroid disorder becomes more common as people get older all throughout the
world, and women have a higher prevalence than men. This variable prevalence
studies suggested that medication therapy by metformin drug had small size
thyroid goiter and nodules with lower risk [28,29].

62



45 pual) g Afaatl) g L) gl (AN (Y gal) ) yaial) sl el 230
wmi gnmé‘ Joud] Al g O gladll Mza hlaal! dao ks
Madiill g Asaill A g alad) Ead™ lad cadi 2023 Bled 22-21 § AN

6- Limitations

A few limitations have to be recognized. Thyroid work categorization was based
on biochemical characteristics. For about 25% of the members who were
categorized as subclinical hypothyroid or hyperthyroid, we may not affirm
subclinical thyroid brokenness owing to the nonattendance of FT4 estimation. This
may have driven to a few misclassification. Another limitation of this of this cross-
sectional study is needed to distinguish between T1 and T2 DM and necessary to
extend of the examining sizes.

7-Conclusion;

In conclusion; thyroid disorder and Diabetes mellitus type2 they are frequently
coexist and impact thyroid capacities. In this study the predominance of thyroid
dysfunction was 26.35%. Hypothyroidism was more predominant disorder
represented 19.54% than hyperthyroidism was 6.8%.Thyroid disorder are more in
females (19.44%) than males (6.86%).Hormone TSH and blood HbAlc preferred
test for diagnosis of thyroid dysfunction and screening of diabetic patients. This
suggests that type 2 diabetics should have their thyroid evaluated.
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