
IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) 

e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 13, Issue 3 Ver. VI. (Mar. 2014), PP 01-06 

www.iosrjournals.org 

www.iosrjournals.org                                                    1 | Page 

 

Association among subclinical hypothyroidism, TSH levels and 

microvascular complications in Type 2 diabetic patients 
 

Feng Gao¹, Nelvina Packiry Poullé², Mohammad Ishraq Zafar³, Raja Adeel 

Shafqat 
Department of Endocrine, Union Hopital, Tongji Medical College, Huazhong University of Science 

&Technology, Wuhan, China 
1,2,3,4

 

 

 Abstract:  Aims: To determine whether there is an association among subclinical hypothyroidism, upper 

normal TSH values and microvascular complications in Type 2 diabetes. 

Patients and methods: 194 Type 2 diabetic patients who were hospitalized in the Endocrinology ward of Wuhan 

Union Hospital, were subjected to thyroid function test ( FT3, FT4, TSH) and were screened for microvascular 

complications of diabetes (retinopathy, nephropathy, neuropathy). 

Results: Apart from TSH levels, no significant differences were found in the clinical characteristics between the 

subclinical hypothyroidism and euthyroid groups. No significant difference was found in the prevalence of 

retinopathy, nephropathy and neuropathy in the euthyroid and subclinical hypothyroidism group (P>0.05). 

After adjustment for potential confounding factors (age, HbA1c, duration of diabetes, gender, presence of 

hypertension), subclinical hypothyroidism was still not associated with retinopathy (OR 0.753, 95 % CI 0.203 – 

2.793, P = 0.671), nephropathy (OR 1.312, 95 % CI 0.304 – 5.659, P = 0.716) and neuropathy (OR 0.591, 95 % 

CI 0.156 – 2.232, P = 0.428). The prevalence of microvascular complications were similar in euthyroid type 2 

diabetic patients with TSH values in the upper normal range (TSH 2.00 - 4.94 µIU/ml) and in those with lower 

TSH values (TSH 0.35 – 1.99 µIU/ml), (P>0.05). There was no significant difference in the TSH levels of the 

patients who had any particular microvascular complication or a combination of them (P = 0.827). 

Conclusion: We conclude that there is no association among subclinical hypothyroidism, upper normal TSH 

values and microvascular complications in type 2 diabetes. 
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I. INTRODUCTION 
Subclinical hypothyroidism (SCH) is defined as elevated thyroid stimulating hormone(TSH)  levels  

above the upper limit of the reference range in addition to a normal free thyroxine level(FT4) [1]. The 

prevalence of subclinical hypothyroidism in the general population has been estimated to be 4-10 % according 

to large population screening surveys [2]. Subclinical hypothyroidism may increase the risk of cardiovascular 

events which seemed to be higher as the TSH levels increase [3].  

Among type 2 diabetic patients, the prevalence of subclinical hypothyroidism ranges from 2 to 17% [4, 

5, 6 ,7 ]. Does subclinical hypothyroidism have an effect on the complications of diabetes? 

Few studies have examined the association between subclinical hypothyroidism and microvascular 

complications in type 2 diabetic patients and the association between TSH levels and the microvascular 

complications in type 2 diabetic patients. 

In a study done in Taiwan by Chen et al, it was found that there was an increased prevalence of 

nephropathy in type 2 diabetic patients with subclinical hypothyroidism compared to those who were euthyroid. 

The prevalence of retinopathy was not found to be higher [5]. 

However in a study done by Yang et al in China, it was reported that there was an increased prevalence 

of retinopathy in type 2 diabetic patients with subclinical hypothyroidism and patients with a TSH level in the 

upper normal range (2.0-4.0 µIU/ml) also had a higher prevalence of severe retinopathy compared to those with 

lower TSH levels [8]. 

Kim et al from Korea, also reported that severe retinopathy was more common in type 2 diabetic 

patients with subclinical hypothyroidism than in those who were euthyroid, they found no significant difference 

in the prevalence of nephropathy [4]. 

According to a study done in Japan by Yasuda et al, subclinical hypothyroidism was associated with 

albuminuria in type 2 diabetic patients and the TSH level was found to be an independent risk factor for the 

presence of albuminuria [9].   

Since the results of those studies were contradictory, it is necessary for us to further examine the 

association of subclinical hypothyroidism and the microvascular complications in type 2 diabetic patients, and to 
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investigate whether upper normal TSH levels could influence the microvascular complications in type 2 

diabetes.  

Moreover, no study to our knowledge has examined the prevalence of neuropathy in association with 

subclinical hypothyroidism and upper normal TSH levels. Therefore, in the present study we have examined 

whether there was an association between retinopathy, nephropathy and neuropathy in type 2 diabetic patients 

with subclinical hypothyroidism and in those with TSH values in the upper normal range 

 

II. METHODS 
The 194 Chinese patients, with type 2 diabetes mellitus, who were hospitalized in the Endocrinology 

ward of Wuhan Union Hospital, were subjected to thyroid function test ( FT3, FT4, TSH). Patients with known 

overt or subclinical hypothyroidism, known overt or subclinical hyperthyroidism and type 1 diabetes mellitus 

were excluded from the study. Relevant data about the patients were collected including age, gender, duration of 

diabetes, history of hypertension , BMI, systolic and diastolic blood pressure, fasting blood glucose, HbA1c,  

creatinine levels, total cholesterol (TC), triglyceride (TG) , HDL and LDL cholesterol. During their 

hospitalization the patients were screened for the microvascular complications of diabetes (retinopathy, 

nephropathy, neuropathy). Retinopathy was diagnosed based on the presence of microaneurysm, hemorrhage, 

exudates, vascular abnormalities or neovascularization detected by digital retinal photographs that were taken by 

Canon Digital Camera CR-2. Nephropathy was diagnosed by albuminuria determined by elevated 24 hour urine 

microalbumin (urinary albumin excretion >30 mg/24h) or by elevated 24 hour urinary protein (24h urinary 

protein > 0.5 g / 24h). Neuropathy was diagnosed based on abnormalities detected during neuropathic screening 

test (vibration sense testing, temperature sense, pain perception, monofilament testing and examination of 

reflexes) or by nerve conduction studies done by Medtronic Keypoint/Nicolet Viking Quest. TSH, FT3 and FT4 

were measured by Chemiluminescent Microparticle Immunoassay (Architect i System, Abbott Laboratories). 

The reference range for normal TSH was 0.35-4.94 µIU/ml, the reference range for normal FT3 was 2.63-5.7 

pmol/l, and the reference range for normal FT4 was 9-19.8 pmol/l. Of the 194 type 2 diabetic patients that were 

screened for thyroid function tests 16 were found to have subclinical hypothyroidism (elevated TSH levels>4.94 

µIU/ml  with normal FT3 and FT4) and 177 were found to be euthyroid( normal thyroid function test). 1 patient 

was found to have both elevated TSH and elevated FT4 and was excluded from the analysis. All the 

microvascular complication screening reports were available for 106 patients during their hospital stay, 56 

patients lacked retinopathy screening report, 46 patients lacked nephropathy screening report and 41 lacked 

report for neuropathy screening. These were accounted for during the statistical analysis by using valid 

percentages only. The 177 euthyroid patients were divided into 2 groups based on their TSH levels.TSH 0.35-

1.99 µIU/ml group consisted of 106 patients. TSH 2.00 - 4.94 µIU/ml group consisted of 71 patients. 

Moreover, the patients were classified according to the microvascular complication present into either 

retinopathy only; nephropathy only; neuropathy only; retinopathy and nephropathy; retinopathy and neuropathy; 

nephropathy and neuropathy; retinopathy, nephropathy and neuropathy or no microvascular complications. 

 

III. STATISTICAL ANALYSIS 
The statistical analysis was done using IBM SPSS Statistics version 20. Chi-square tests and T tests 

were used, as appropriate, to compare the differences in the characteristics of the patients in the subclinical 

hypothyroidism and the euthyroid group. Chi- square test was used to compare the prevalence of the 

microvascular complications in the different groups. Multinomial logistic regression was used to obtain the 

Odds ratio (OR) for retinopathy, nephropathy and neuropathy after adjustment for potential confounding factors. 

The mean TSH values were calculated for each microvascular complication group and the difference in TSH 

levels was compared using the one-way analysis of variance test (ANOVA) and post-hoc analysis. 

P value <0.05 was considered to be statistically significantation.  

 

IV. RESULTS 

The overall prevalence of subclinical hypothyroidism was 8.3 % in type 2 diabetic patients.  The 

prevalence was 4.9 % in males and 12.2 % in females with type 2 diabetes. The characteristics of the patients 

are listed in Table 1. The subclinical hypothyroidism group had a higher percentage of female patients than the 

euthyroid group, however it was not a statistically significant difference. As expected, TSH levels were 

significantly higher in the subclinical hypothyroidism group (P <0.001). No significant differences were found 

in the other characteristics between groups.   

No significant difference was found in the prevalence of retinopathy, nephropathy and neuropathy in 

the euthyroid and subclinical hypothyroidism group (P>0.05), as shown in Table 2. After adjustment for 

potential confounding factors (age, HbA1c, duration of diabetes, gender, presence of hypertension), subclinical 

hypothyroidism was still not associated with retinopathy (OR 0.753, 95 % CI 0.203 – 2.793, P = 0.671), 

nephropathy (OR 1.312, 95 % CI 0.304 – 5.659, P = 0.716) and neuropathy (OR 0.591, 95 % CI 0.156 – 2.232, 



Association among subclinical hypothyroidism, TSH levels and microvascular complications in T2DM 

www.iosrjournals.org                                                    3 | Page 

P = 0.428), as shown in Table 3. The prevalence of microvascular complications were similar in euthyroid type 

2 diabetic patients whose TSH values were in the upper normal range (TSH 2.00 - 4.94 µIU/ml) and in those 

with lower TSH values (TSH 0.35 – 1.99 µIU/ml), (P>0.05), as shown in Table 4. There was no significant 

difference in the TSH levels of the patients who had any particular microvascular complication or a combination 

of them (P = 0.827 by ANOVA test) as shown in Table 5. 

 

V. DISCUSSION 
The prevalence of subclinical hypothyroidism in the present study was found to be 8.3 % in type 2 

diabetic patients, which is almost the same as that reported from studies done on the general population [2] and 

the same as that reported in previous studies done on type 2 diabetic patients [4,5,6,7]. In the present study, the 

prevalence of subclinical hypothyroidism was 4.9 % in male patients and 12.2 % in female patients.  

Vascular endothelial dysfunction is believed to be an important factor in the pathogenesis of 

microvascular and macrovascular complications in diabetes. Endothelial dysfunction in Type 2 DM occurs as a 

result of hyperglycemia, growth factors, vasoactive agents, and components of metabolic syndrome [10]. 

Endothelial dysfunction has also been reported in subclinical hypothyroidism as well as well as in those with 

upper normal TSH values [11,12,13,14]. The association between microvascular complications and subclinical 

hypothyroidism and TSH values has not been extensively investigated. Among the few studies done on the 

subject, the findings have been contradictory. Chen et al reported an association between subclinical 

hypothyroidism and nephropathy but no association with retinopathy was found [5]. Yasuda et al, found an 

association between subclinical hypothyroidism and albuminuria [9]. Yang et al, on the other hand, reported an 

association between retinopathy and subclinical hypothyroidism and with those with TSH values in the high 

upper normal range (2.0-4.0 µIU/ml) [8]. Kim et al reported an association between subclinical hypothyroidism 

and retinopathy but no association with nephropathy [4]. 

In our present study we did not find any association between subclinical hypothyroidism and 

microvascular complications in type 2 diabetes (retinopathy, nephropathy, neuropathy). 

Moreover, in patients with TSH values in the upper normal range (TSH 2.00-4.94 µIU/ml), the risk of 

microvascular complications was the same as in those with lower TSH values, and no difference in TSH level 

was found between patients with any particular microvascular complication or a combination of microvascular 

complications. 

The reasons why our results showed no significant relationship among subclinical hypothyroidism, 

TSH levels and microvascular complications could be because hyperglycemia [15,16,17,18,19,20], as opposed 

to TSH levels, is the main factor responsible for the development of microvascular complications in type 2 

diabetic patients. Secondly, the TSH levels in our study were probably not high enough to influence the 

microvascular complications.  

Based on our findings, we conclude that there is no association between subclinical hypothyroidism 

and upper normal TSH values with microvascular complications in type 2 diabetes. 

Therefore, according to the results of our study, routine screening of thyroid function in type 2 diabetic 

patients is not warranted; and the treatment of subclinical hypothyroidism might not have a considerable effect 

on the prevention or clinical course of microvascular complications in type 2 diabetes. 

However, since the present study is only an observational study, a controlled trial should be done to 

further establish the role of routine screening and treatment of subclinical hypothyroidism in type 2 diabetic 

patients. 

According to Chu and Crapo, unless specific clinical circumstances (TSH > 10 mU/l on repeated 

measurements, symptomatic, family history of thyroid disease, pregnancy, smoking, dyslipidemia), it is 

unnecessary to treat most patients with subclinical hypothyroidism and it would not be of much benefit [21]. 

However, for the prevention of macrovascular complications of type 2 diabetes, treatment should be 

considered. According to the ATA/AACE, patients with TSH levels more than 10 mIU/L should be treated with 

L-thyroxine because of the increased risk of heart failure and death from cardiovascular causes. They also 

recommend to consider treatment for patients whose TSH levels fall between the upper limit of normal and 10 

mIU/L, if the patients are symptomatic, positive for thyroid autoantibodies, have a history of atherosclerotic 

cardiovascular disease, heart failure or have other risk factors [1]. 

The limitations of the study include: firstly, the study was done on Chinese patients from a single 

hospital only, therefore the results may not fully describe the entire Chinese population. Secondly thyroid 

function tests were done only once during hospitalization. According to previous studies, some patients found to 

have subclinical hypothyroidism may progress to overt hypothyroidism or they may become euthyroid on 

follow up thyroid function tests [22,23]. Thirdly, the study was observational in nature, therefore a controlled 

study would be more appropriate to confirm the association of subclinical hypothyroidism and microvascular 

complications and to establish whether routine screening and treatment of subclinical hypothyroid patients 

would be appropriate. Moreover, the screening tests for microvascular complications were done only once, 



Association among subclinical hypothyroidism, TSH levels and microvascular complications in T2DM 

www.iosrjournals.org                                                    4 | Page 

ideally these should have been repeated for confirmation, for instance, and diagnosis of diabetic nephropathy 

should be made after having tested for urinary albumin excretion at least 3 times [24]. 
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                                                                           Tables 
 

Table 1 Characteristics of the type 2 diabetic patients who were euthyroid or who had subclinical 

hypothyroidism 
 Euthyroid( n=177) Subclinical hypothyroidism 

(n=16) 

             P value 

Gender (Male/Female) % 55.4/44.6 31.2/68.8 0.064 

Age (years) 56.32 ± 13.3 59.13 ± 12.9 0.417 

Duration of diabetes(years) 7.1 ± 6.1 7.6 ± 7.9 0.748 

Presence of hypertension (%) 68.3 68.8 0.968 

BMI (kg/m²) 24.9 ± 4.3 25.1 ± 3.6 0.846 

Systolic blood pressure (mmHg) 134.1 ± 82.4 132.6 ± 18.6 0.946 

Diastolic blood pressure (mmHg) 78.3 ± 11.6 79 ± 14.6 0.827 

HbA1c (%) 8.8 ± 2.3 8.4 ± 2.5 0.490 

Fasting blood glucose (mmol/l) 8.7 ± 4.2 7.5 ± 4.1 0.311 

Creatinine (µmol/l) 72.7 ± 40.9 95.0 ± 72.0 0.255 

Total cholesterol (mmol/l) 4.60 ± 1.31 4.27 ± 0.81 0.355 

Triglyceride (mmol/l) 2.08 ± 1.96 1.62 ± 1.52 0.375 

HDL cholesterol (mmol/l) 1.24 ± 0.31 1.39 ± 0.37 0.066 

LDL cholesterol (mmol/l) 2.50 ± 0.90 2.25 ± 0.58 0.289 

FT3 (pmol/l) 4.21 ±0.72 4.11 ± 0.52 0.588 

FT4 (pmol/l) 14.93 ± 3.01 14.58 ± 2.11 0.648 

TSH (µIU/ml) 1.877 ± 0.972 7.707 ± 4.767    <0.001 

Characteristics listed as mean ± SD. P values were obtained by Chi-square test or T test. BMI, Body Mass 

Index; HDL, High Density Lipoprotein; LDL, Low Density Lipoprotein. 

 

Table 2 Prevalence of Retinopathy, Nephropathy and Neuropathy in type 2 diabetic patients who were 

euthyroid or who had subclinical hypothyroidism 
 Euthyroid (n= 177) Subclinical hypothyroidism 

(n=16) 

              P value 

Retinopathy (%) 50 50 0.979 

Nephropathy (%) 37 40 0.827 

Neuropathy (%) 35 36 0.944 

P values were obtained by Chi-square test 

 

Table 3 Multinomial logistic regression for the presence of retinopathy, nephropathy and neuropathy in type 2 

diabetic patients 
Independent variable  Odds ratio 95 % CI P value 

Retinopathy present    

Age (years) 1.007 0.968 – 1.047 0.732 

HbA1c (%) 1.028 0.878 – 1.202 0.734 

Duration of diabetes (years) 1.043 0.965 – 1.127 0.285 

Gender (Female) 1.041 0.484 – 2.241 0.918 

Hypertension (present) 1.446 0.656 – 3.188 0.360 

Subclinical hypothyroidism 0.753 0.203 – 2.793 0.671 

Euthyroid 1.328 0.358 – 4.922 0.671 

    

Nephropathy present    

Age (years) 1.005 0.964 – 1.047 0.823 

HbA1c (%) 1.280 1.021 – 1.605 0.027 

Duration of diabetes (years) 1.085 0.997 – 1.181 0.052 

Gender (Female) 0.700 0.277 – 1.771 0.450 

Hypertension (present) 22.914 4.795 – 109.506   < 0.001 

Subclinical hypothyroidism 1.312 0.304 – 5.659 0.716 

Euthyroid 0.762 0.177 – 3.287 0.716 

    

Neuropathy present    

Age (years) 1.054 1.011 – 1.100 0.012 

HbA1c (%) 1.183 0.989 – 1.416 0.059 

Duration of diabetes (years) 1.067 0.990 – 1.148 0.084 
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Gender (Female) 1.946 0.864 – 4.380 0.106 

Hypertension (present) 1.593 0.629 – 4.037 0.321 

Subclinical hypothyroidism 0.591 0.156 – 2.232 0.428 

Euthyroid 1.693 0.448 – 6.399 0.428 

 

Table 4 Prevalence of Retinopathy, Nephropathy and Neuropathy in euthyroid type 2 diabetic patients with 

upper normal TSH values and in those with lower TSH values 
 TSH 0.35-1.99 µIU/ml 

(n=106) 

TSH 2.00-4.94 µIU/ml 

(n=71) 

P value 

Retinopathy (%) 51 48 0.770 

Nephropathy (%) 37 38 0.870 

Neuropathy (%) 30 41.4 0.166 

  P values were obtained by Chi-square test 

 

Table 5 Mean TSH values of type 2 diabetic patients with any particular microvascular complication, a 

combination of microvascular complications or no microvascular complication 
Microvascular complication TSH (µIU/ml) 

Retinopathy only (n=18) 1.88 ± 1.37 

Nephropathy only (n=5) 1.85 ± 1.87 

Neuropathy only (n=11) 2.65 ± 1.89 

Retinopathy and Nephropathy (n= 8) 2.11 ± 1.84 

Retinopathy and Neuropathy (n=8) 2.76 ± 2.23 

Nephropathy and Neuropathy (n= 2) 1.70 ± 0.42 

Retinopathy, Nephropathy and Neuropathy (n=16) 2.89 ± 2.92 

No microvascular complication (n=38) 2.38 ± 1.70 

    TSH values listed as mean ± SD. P= 0.827 for the difference in TSH levels among groups obtained by the   

one-way analysis of variance test (ANOVA) 
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