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Abstract 

Increased urine albumin excretion (UAE) is a typical sign of diabetic nephropathy. This study 

examined UAE and serum thyrotropin (TSH) levels in euthyroid diabetics. Even after 

controlling for age, gender, BMI, blood pressure, duration of diabetes, HbA1c, and lipid profile, 

serum TSH levels were positively correlated with UAE in a cross-sectional analysis of 200 

euthyroid patients with type 1 and type 2 diabetes. The connection was strongest among type 

2 diabetics. These data imply that serum TSH levels, even within the normal range, may 

contribute to diabetic kidney disease pathogenesis and highlight the need for future research to 

understand this association and its therapeutic consequences. 
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Introduction 

In the context of chronic metabolic disorders, diabetes mellitus is distinguished by the presence 

of high blood glucose levels, which can give rise to a range of microvascular consequences, 

such as diabetic nephropathy [1,2]. The primary cause of end-stage renal disease is diabetic 

nephropathy, which is commonly characterized by elevated urine albumin excretion (UAE), 

serving as an early indication of renal impairment [3,4]. It is essential to identify the elements 

that contribute to higher urinary uric acid levels in diabetic individuals to prevent the 

advancement of renal disease [5]. Thyrotropin, or thyroid-stimulating hormone (TSH), is a 

hormone synthesized by the pituitary gland that controls thyroid activity and is essential for 



Journal of Cardiovascular Disease Research 

ISSN: 0975-3583,0976-2833 VOL 15, ISSUE 5, 2024 

 

2304 

 

preserving equilibrium in metabolism [6]. While thyroid diseases are principally linked to TSH 

levels, current research indicates that TSH may also influence metabolic processes outside 

thyroid function, especially in individuals with diabetes [7]. In euthyroid individuals, who have 

normal thyroid function, thyroid-stimulating hormone (TSH) levels persist within the normal 

range and may be linked to metabolic alterations in the body, such as renal function [8]. 

An investigation into the correlation between serum thyrotropin levels and urine albumin 

excretion in euthyroid individuals with diabetes may offer valuable understanding of the 

underlying mechanisms of diabetic nephropathy and maybe reveal new biomarkers for the 

early identification and treatment of kidney disease in diabetic patients. The objective of this 

study is to examine the correlation between serum TSH levels and UAE in euthyroid diabetic 

patients in order to gain a deeper understanding of the potential interaction and contribution of 

these variables to the advancement of renal problems in diabetes. 

 

Methodology 

Diabetes patients at a tertiary care hospital's endocrine clinic were studied in this cross-

sectional study. We included euthyroid adults 18 and older with type 1 or 2 diabetes. Normal 

serum thyrotropin (TSH) and free thyroxine (FT4) values confirmed euthyroid condition. 

Patients with thyroid problems, thyroid medicines, or acute or chronic renal failure unrelated 

to diabetes were excluded from the study. 

 

Data Collection 

Patient records and interviews included demographics, medical history, and medications. 

Weight, height, and BMI were measured. After 5 minutes of rest, a typical sphygmomanometer 

assessed blood pressure. 

 

Laboratory Measurements 

All participants gave fasting blood samples for TSH, FT4, glucose, HbA1c, creatinine, and 

lipid profile. TSH and FT4 were measured by chemiluminescent immunoassay. Urine albumin 

and creatinine were measured. Urine albumin excretion (UAE) was measured by measuring 
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the spot urine albumin-to-creatinine ratio (ACR). Clinical guidelines defined UAE as normal, 

microalbuminuria, and macroalbuminuria. 

 

Statistical Analysis 

Analytics were done with statistical software. Continuous variables were provided as mean ± 

SD or median with IQR, whereas categorical variables were presented as frequencies and 

percentages. The relationship between blood TSH levels and urine albumin excretion was 

examined using Pearson or Spearman correlation coefficients, depending on data normality. 

Multiple linear regression was used to control for age, gender, BMI, blood pressure, diabetes 

duration, HbA1c, and lipid profile. A p-value under 0.05 was significant. 

 

Results 

The study included 200 euthyroid diabetic patients: 110 men (55%) and 90 women (45%). 

Individuals had a mean age of 54.2 ± 10.3 years and a median duration of diabetes of 8.5 years 

(IQR: 4-12 years). The participants had a mean BMI of 28.1 ± 4.5 kg/m². 65% of patients had 

type 2 diabetes, while 35% had type 1. All patients were diagnosed with euthyroid disease due 

to their normal blood TSH levels (2.3 ± 0.8 mIU/L) and free T4 (FT4) levels (1.3 ± 0.2 ng/dL). 

The average HbA1c level was 8.1% ± 1.5%, indicating poor glycaemic management in most 

individuals. The median albumin-to-creatinine ratio (ACR) was 30 mg/g, with an IQR of 12-

55 mg/g.  

A significant positive connection (r = 0.35, p < 0.001) was seen between blood TSH levels and 

urine albumin excretion (UAE) as evaluated by ACR. These findings suggest that diabetics 

with normal thyroid function had higher serum TSH levels and higher UAE. After controlling 

for potential confounding factors such age, gender, BMI, blood pressure, diabetes duration, 

HbA1c, and lipid profile, the multivariable regression analysis showed a significant correlation 

between serum TSH levels and UAE (β = 0.27, p = 0.002). We also found that blood TSH levels 

are independently connected to higher UAE in euthyroid diabetics, even after controlling for 

other risk factors.  
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A deeper analysis showed a greater association between serum TSH levels and UAE in type 2 

diabetic patients compared to type 1 patients (r = 0.41, p < 0.001 vs. r = 0.21, p = 0.045). 

Patients with microalbuminuria or macroalbuminuria exhibited significantly higher serum TSH 

levels than those with normal albumin outflow (2.7 ± 0.9 mIU/L vs. 1.9 ± 0.6 mIU/L, p < 

0.001). This study found a strong association between blood TSH and urine albumin excretion 

in euthyroid diabetics. This relationship was unrelated to other risk variables for diabetic 

nephropathy, suggesting TSH may be involved in its development. This linkage highlights the 

need for greater research into its processes and clinical effects. 

 

 

 

Table Notes: • Age, BMI, HbA1c, Serum TSH, and Free T4 are shown as mean ± SD.  

• Diabetes and ACR durations are shown as median with IQR.  

• The Pearson correlation coefficients (r) between blood TSH levels and urine albumin 

excretion (UAE) are shown, with matching p-values indicating statistical significance.  

This table shows the demographic, clinical, and biochemical features of research participants 

and the correlations between blood TSH levels and UAE in type 1 and type 2 diabetics.  

 

Discussion 

This study examined the relationship between serum thyrotropin (TSH) and urine albumin 

excretion (UAE) in euthyroid diabetes. Our results show a strong association between serum 
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TSH levels and UAE, suggesting that even those with adequate thyroid function have higher 

UAE [9]. This link remained significant after controlling for age, gender, BMI, blood pressure, 

diabetes duration, HbA1c, and lipid profile, which affect kidney function [10]. This implies 

that TSH may cause diabetic nephropathy independently. The connection between thyroid-

stimulating hormone (TSH) and uric acid (UAE) is stronger in type 2 diabetics than in type 1 

[11]. This may be due to differences in the pathophysiological processes that cause renal 

impairment in type 1 and type 2 diabetes, or to insulin resistance and its effects on thyroid 

function and renal health. These findings support previous research linking thyroid function to 

kidney health, even at normal thyroid levels. TSH may affect kidney function in diabetics by 

directly manipulating renal hemodynamics, glomerular filtration, or inflammation [12,13]. 

 

Our study adds to the growing body of evidence linking thyroid hormones, particularly TSH, 

to diabetic kidney damage [14]. Due to the rising prevalence of diabetes and its complications, 

understanding renal impairment's causes is crucial to developing better preventative and 

treatment methods [15]. Even with normal thyroid function, diabetic patients may benefit from 

regular thyroid function testing, particularly TSH levels, to identify those at risk of 

nephropathy. However, this study has limitations. We cannot prove a causal link between UAE 

exposure and TSH levels due to the cross-sectional methodology [16]. A longitudinal study is 

needed to validate these findings and investigate relevant explanations. The study sample was 

small and largely consisted of patients from one tertiary care hospital, limiting its usefulness. 

Future research should involve larger and more diverse individuals to confirm these findings 

and investigate the clinical effects of TSH levels in diabetic renal disease treatment [17,18]. 

Our investigation found that diabetic patients with normal thyroid function have a significant 

association between blood TSH levels and urine albumin excretion. This suggests that TSH 

may contribute significantly to diabetic nephropathy. The results highlight the need for greater 

research to understand the processes and assess the feasibility of monitoring TSH levels in 

diabetics to detect and treat kidney issues early [19,20]. 

 

Conclusion 

This study found a substantial connection between blood thyrotropin (TSH) levels and urine 

albumin excretion (UAE) in euthyroid diabetics, suggesting that even normal TSH levels 



Journal of Cardiovascular Disease Research 

ISSN: 0975-3583,0976-2833 VOL 15, ISSUE 5, 2024 

 

2308 

 

increase kidney injury risk. These data suggest that TSH may independently contribute to 

diabetic nephropathy, emphasizing the relevance of thyroid function in diabetes care. 

Longitudinal studies are needed to validate these findings and investigate how TSH affects 

kidney health in diabetics, which could improve early detection and prevention measures. 
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