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ABSTRACT 
Background: Diabetes mellitus (DM) and thyroid disorder appears to be closely 
related.It has long been recognised that thyroid hormones have marked effects on 
glucose homeostasis, and although autoimmune thyroid disease is more prevalent in 
type 1 diabetes as a result of their common origin, in patients with type 2 diabetes the 
prevalence of hypothyroidism and hyperthyroidism is similar to that of the general 
population. The present study was conducted to assess the interplay between 
metformin treatment and thyroid function in type 2 diabetic patients. 
Methods: A total of 73 diabetic patients were enrolled in this study, they were 
divided into two groups, the first group included 37 type 2 diabetic patients on 
metformin therapy, whereas the second group involved 36 type 1 diabetic patients on 
insulin therapy. Another group involved 35 apparently healthy volunteers were also 
included in the study as a control group. Blood samples were taken from the patients 
and controls, then  the   serum   was analyzed for measurement of fasting serum  
glucose (FSG), total T3,   free T3 (FT3),  total T4, freeT4 FT4) and TSH using ELFA 
(Enzyme Linked Fluorescent Assay) technique (minividas). 
Results: the results showed that there were no significant differences between T3, 
FT3, FT4 and TSH of the metformin group when compared to the same parameters in 
the control group. On the other hand FT3 and FT4 of insulin group were significantly 
lower than that of the control and metformin groups. Also total T4 inmetformin and 
insulin groups was significantly lower than that of control group, whereas the TSH of 
insulin group was significantly higher than that of control and metformin groups. 
Conclusion:Chronic use of metformin in type 2 diabetic patients has no effects on 
thyroid function tests, and there was no significant correlation between glycemic 
control and thyroid hormones or TSH. However, TSH, T4, FT3 and FT4 in insulin 
group were significantly differe from control group and this may indicate the presence 
of subclinical hypothyroidism. 
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  الخالصة

  ..تقییم العالقة بین العالج بالمیتفورمین و وظیفة الغدة الدرقیة في مرضى السكري من النوع الثاني :خلفیة البحث
مریضا بالسكري في ھذه الدراسة، و جرى تقسیمھم إلى مجموعتین، شملت  73تم جمع  :المواد والطرق

مریض سكري من النوع الثاني یستخدم عالج المیتفورمین، في حین أن المجموعة الثانیة  37المجموعة األولى 
 شارك في الدراسة وأدرجت مجموعة أخرى. مریض سكري من النوع االول یعالج بعقار االنسولین 36شملت 

اخذت عینات الدم من المرضى ومن مجموعة الضبط وتم تحلیل مصل . ضبطمتطوعا اصحاء كمجموعة 35 فیھا
الدم لقیاس سكر المصل وفحوصات وظائف الغدة الدرقیة وفحص الھرمون المحفز للغدة الدرقیة باستخدام جھاز 

  دسمیني فای
معنویة في ھورمونات الغدة الدرقیة ووالھورمون أظھرت النتائج عدم وجود فروق ذات داللة إحصائیة  :النتائج

بینما لوحظ انھورمونات الغدة الدرقیة  .مجموعةالضبطمع عندمقارنتھا مجموعة المیتفورمین  المحفز لھا في
كذلك لوحظ فرق معنوي بین . ینالمیتفورممجموعتي الضبط ومجموعة األنسولین كانت أقل بكثیر من  الحرة في

أقل بكثیر من  حیث كاناالنسولین  و المیتفورمینھورمون الغدة الدرقیة رباعي االیودین في مجموعتي 
مجموعة األنسولین أعلى بكثیر من  الھورمون المحفز للغدة الدرقیة فيالمجموعة الضابطة، في حین كان

  .المیتفورمین مجموعتي الضبط و
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لیس لھ أي آثار في اختبارات  من النوع الثاني تخدام المزمن للمیتفورمین في مرضى السكرياالس :االستنتاج
، وظیفة الغدة الدرقیة، ولیس ھناك ارتباط كبیر بین نسبة السكر في الدم والتحكم في ھرمونات الغدة الدرقیة

مختلفة بشكل ملحوظ عن  بینماكانت ھورمونات الغدة الدرقیة والھورمون المحفز لھا في مجموعة االنسولین
  .مجموعة الضبط وھذا قد یشیر الى وجود قصور في وظائف الغدة الدرقیة

 
iabetes mellitus (DM) and thyroid 
disorder appears to be closely 

related1.It has long been recognised 
that thyroid hormones have marked 
effects on glucose homeostasis, and 
although autoimmune thyroid disease 
is more prevalent in type 1 diabetes as 
a result of their common origin, in 
patients with type 2 diabetes the 
prevalence of hypothyroidism and 
hyperthyroidism is similar to that of 
the general population 2. 

 A recent study of all available data in 
patients with DM revealed a mean 
frequency of thyroid disease of 11%3. 
The global effects of thyroid function 
on insulin secretion, action and glucose 
uptake can be explained by the action 
of thyroid hormon on peripheral 
tissue(4).Insulin secretion is under 
direct control of thyroid hormon, and 
in hypothyroidism, glucose-induced 
insulin secretion by the β-cells is 
reduced. Although data are more 
heterogeneous in hyperthyroidism, β-
cell response to glucose or 
catecholamine stimulation appears to 
be increased in hyperthyroidism. This 
is accompanied by an increased β-cell 
mass. In parallel, insulin clearance is 
increased in thyrotoxicosis. 
Experimental hypothyroidism and 
hyperthyroidism in healthy subjects, 
and endogenous thyrotoxicosis or 
hypothyroidism, affect glucose 
uptake4,5. 
For long period of time metformin 
(abiguanide oral antidiabetic 
compound), was used for the treatment 
of type 2 diabetes6,7.In recent years, 
metformin has become the first line 

therapy for patients with type 2 
diabetes8. Thus far, metformin is the 
only antidiabetic agent which has 
shown reduced mortality among 
overweight patients with DM in 
addition to reduction in macrovascular 
outcomes which are likely explained 
by its effects beyond glycemic 
control9,10. Its primary action is to 
inhibit hepatic glucose production and 
glucose uptake and disposal in muscle, 
but it also increases the sensitivity of 
peripheral tissues to insulin 11. 
Recently it has been reported that 
metformin is able to interfere with 
thyroid hormone profile in hypothyroid 
patients in stable levothyroxine 
treatment12,13,14. However, no data are 
available for untreated hypothyroid 
patients or for euthyroid diabetic 
patients. Given that both metformin 
treatment and hypothyroidism are 
frequent occurrences in diabetic 
patients15. 
To further characterise the effect of 
metformin treatment on circulating 
thyroid function parameters, this study 
aimed to investigate the effect  
metformin treatment on the serum 
levels of thyroid hormones and TSH in 
patients with type 2 diabetes mellitus. 
There are little surveys analysing the 
relationship between metformin and 
thyroid function in diabetic patients. 
Therefore, the aim of the present study 
has been to evaluate serum TSH and 
thyroid hormons levels in patients with 
type 2 diabetes, and their relationship 
with metformin. 
 
Materials and methods 
This study was conducted in Mosul-
Iraq during the period from 15th of 

D 
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January 2012 to the 15th of September 
2012. A total of 73 diabetic patients 
were enrolled in this study, they were 
divided into two groups, the first group 
included 37 type 2 diabetic patients (17 
male and 20 female) on metformin 
therapy; their mean age was 
54.41±8.15 years whereas the second 
group involved 36 type 1 diabetic 
patients (15male and 21 female) on 
insulin therapy; their mean age was 
54.60±7.77 years. Another group 
involved thirty five apparently healthy 
volunteers (16 male and 19 female), 
were also included in the study as a 
control group; their mean age was 
53.65±6.27 years. 
     The study design was case-control 
study and the patients were excluded if 
they had a history of hypertension, 
angina pectoris, myocardial infarction, 
heart failure, renal or hepatic failure or 
those taking hypoglycemic agents 
other than metformin and insulin. 
Pregnant women and lactating mother 
were also excluded from the study. 
     Seven milliliters of venous blood, 
for laboratory evaluation of 
biochemical parameters, were obtained 
from all participants after an overnight 
fasting (12-hours) by antecubital vein 
puncture. The blood was allowed to 
clot at room temperature and after 
centrifugation the serum was collected 

in plane tube and analyzed. Fasting 
serum glucose was estimated by 
glucose-oxidase-peroxidase 
spectrophotometric method, by using a 
kit supplied by Biocon company 
(Germany). Thyroid hormones; total 
triiodothyronine (total T3), free 
triiodothyronine (FT3), total thyroxine 
(total T4) and free thyroxine (FT4) and 
TSH were measured using ELFA 
(Enzyme Linked Fluorescent Assay) 
technique (minividas (biomerieux) 
France), by using kit supplied by 
Biomerieux company (France). 
 
Statistical analysis 
     All values expressed as Mean±SD 
and P value of ≤0.05 was considered to 
be statistically significant.  Two 
sample t-test and Pearson’s correlation 
were used to compare the results of 
various parameters among the studied 
groups. Statistical analysis was done 
using Minitab for Windows statistical 
software, version 14. 
 
Results 
Age of the participants, body mass 
index (BMI), and duration of treatment 
by metformin or insulin and gender are 
shown in (table 1). There were no 
significant differences between the 
studied groups regarding age and BMI. 

 
 
Table 1. Demographic characteristics of the studied groups 

  

 
 
 

Parameters Control 
group 

(No.=35) 

Metformin 
group 

(No.=37) 

Insulin 
group 

(No.=36) 
Age (years) 53.65±6.27 54.41±8.15 NS 54.60±7.77 NS 

BMI (kg/m2) 27.52±1.62 28.25±2.11 NS 28.77±3.29 NS 
Duration of treatment (years) …….. 6.5±2.07 7.13±2.11 

Gender (male/Female) 16/19 17/20 15/21 
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Table 2. the FSG, total T3, FT3, total T4, FT4 and TSH for the studied groups 

a= significant differences (P ≤ 0.05) as compared to the same parameters in the 
control group.           b= significant differences (P ≤ 0.05) as compared to the same 
parameters in the metformin group. 

 

Table 3. the Pearson’s correlation between FSG and thyroid hormones and TSH  

P value R  Mean± SD(No. 63 patients)  
FSG (mmol/l) Thyroid function tests 

0.258 - 0.209  8.95±2.37  5.62±2.2 FT3(pmol/l) 
0.127 - 0.280 8.95±2.37 12.76±2.34  FT4(pmol/l) 
0.418  0.151 8.95±2.37 1.76±0.42  Total T3(nmol/l) 
0.445 - 0.142 8.95±2.37 100.61±12.36  Total T4(nmol/l)  
0.846 - 0.036 8.95±2.37 2.37±2.44  TSH(mIU/l)  

 

There were non significant correlations 
between the FSG and all thyroid 
hormone parameters and TSH in 
diabetic patients, as shown in (table 3). 
 
Discussion 
         It is important to diagnose 
thyroid dysfunction in diabetic 
patients, andthis practice should be 
inculcated in clinical settings 
withimmediate effect to nourish further 
understanding of thyroiddysfunction 
and diabetes mellitus. 
To exclude the effect of diabetes on 
thyroid gland, the present study 
compared thyroid function test of 
metformin with that of type 1 diabetic 
patients on insulin therapy, also, in this 
study the patient and the control groups 
were matched regarding age and BMI. 

This matching has a beneficial effect in 
that it excludes any effects of 
differences in age and BMI on the 
outcome of the study. 
This study found that there were no 
effect for metformin therapy on TSH, 
FT3 and FT4 values and the oral 
antidiabetic metformin;this finding 
suggest that TSH, thyroid hormons  
and metformin are not independently 
related16.Findings of this study are in 
line with those of Oleandri et al.study, 
which assessed the effects of 3-month 
treatment with metformin on 
anthropometric, metabolic and 
hormonal variables, including TSH and 
thyroid hormones. Their results 
showed that metformin did not modify 
the effect of diet on serum TSH 
concentrations in patients with 

Parameters Control 
group 

(No.=35) 

Metformin group 
(No.=37) 

Insulin 
group 

(No.=36) 
FSG (mmol/l) 4.89±0.62 9.03±2.40a 8.87±2.41a 
FT3(pmol/l) 6.64±2.35 6.92±2.55 4.80±0.36ab  
FT4(pmol/l) 15.70±2.2  14.22±2.33 12.25±1.45ab 

Total T3(nmol/l)  1.69±0.26 1.79±0.31 1.68±0.45 
Total T4(nmol/l)  112.2±10.1 101.72±9.67a 101.5±13.0a  

TSH(mIU/l)  1.28±0.62 1.64±1.62 2.56±1.31a  
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obesity17. The effects of metformin 
treatment on the thyroid hormone 
profile have been evaluated in a recent 
prospective study including 24 
euthyroid women with polycystic 
ovary syndrome18. Serum levels of 
TSH before starting metformin therapy 
did not significantly change after a 4-
month course of metformin therapy. 
Similarly, there were no significant 
changes in serum-free T4 in this group 
of women with euthyroidism18. 
Furthermore, no TSH-lowering effect 
could be demonstrated in the group of 
patients with type 2 diabetes and 
integrity of the pituitary–thyroid axis. 
A studies done by Vigersky et al., 
Cappelli et al.,and Chen et al.19–21 

evaluated the thyroid hormone profile 
by studying the interaction between 
metformin and circulating thyroid 
function parameters in patients who 
were started on metformin, their results 
regarding thyroid hormons are 
consistent with the present study 
findings, however these studiesshowed 
significant fall of TSH level in 
euthyroid patients on levothyroxin 
substitution and subclinical 
hypothyroid patientswho did not 
receive levothyroxin treatment.These 
studies concluded that TSH lowering 
effect of metformin only seen in 
untreated hypothyroid patient and with 
levothyroxin replacement therapy 
irrespective of thyroid function test and 
this may explain their inconsistency 
with the present study finding 
regarding TSH level, so it is interesting 
that the TSH-reducing effect of 
metformin has been reported only in 
diabetic subjects with hypothyroidism, 
but not in patients with euthyroidism. 
TSH levels in the present studywere 
significantly elevated in insulin group 
when compared to the control and 
metformin group. High TSH level is 
clearly suggestive of the hypothyroid 
state with lower levels of FT3 and FT4 
that is commonly associated with type 

1 diabetes mellitus. There are a number 
of reports on the TSH levels in type 1 
diabetes mellitus and their results are 
in agreement with the present study 
because many of them have recorded 
elevated TSH levels22-25.  
     The present study also showed non 
significant correlation between fasting 
serum glucose levels and parameters of 
thyroid function test. This may 
suggests that absence or minimal role 
of blood sugar concentration in thyroid 
dysfunction and further studies with 
glycated hemoglobin may be necessary 
to find out the role of glycemic status 
in causing thyroid dysfunction29, 30. 
In conclusion, this studydid not found 
any effect of metformin therapy on 
TSH, thyroid hormonslevels in type 2 
diabetic patients.However, TSH, FT3 
and FT4 were significantly different 
from control group in insulin group 
and this may indicate the presence of 
subclinical hypothyroidism. In such 
patients, annual screening of thyroid 
function may be required in particular 
in endemic area with goiter because 
their FSG levels do not predict the risk. 
Further prospective studies in large 
samples of euthyroidpatients with 
diabetes are needed to clarify the effect 
of differentdoses and duration of 
treatment with metformin onthyroid 
economy. 
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