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Abstract: 
Background: Diabetic nephropathy (DN) is a major microvascular complication of type 2 diabetes mellitus 
(T2DM) and a leading cause of end-stage renal disease (ESRD). Identifying early predictors of DN progression 
is critical for timely intervention. Recent evidence suggests that low levels of circulating free triiodothyronine 
(fT3) may be linked to worsening renal function in diabetic patients. 
Aim: To evaluate the association between low circulating free triiodothyronine levels and the progression of 
diabetic nephropathy in patients with type 2 diabetes. 
Methods: This retrospective observational study was conducted over 18 months at RajaRajeswari Medical 
College and Hospital. A total of 100 patients with T2DM were included and categorized into two groups based 
on fT3 levels: Group A (low fT3) and Group B (normal fT3). Demographic data, glycemic control (HbA1c), renal 
function parameters (eGFR, UACR), and nephropathy stages were recorded. Statistical analysis was performed 
using SPSS version 23.0, with significance set at p < 0.05. 
Results: Group A (n=45) had significantly longer diabetes duration (11.5 ± 3.4 years vs. 9.8 ± 3.1 years, p = 
0.008) and higher HbA1c (8.6 ± 1.1% vs. 7.9 ± 1.0%, p = 0.002) than Group B (n=55). Macroalbuminuria was 
more prevalent in Group A (48.9%) compared to Group B (14.5%, p < 0.001). fT3 levels showed a positive 
correlation with eGFR (r = +0.48) and negative correlations with UACR (r = –0.45) and serum creatinine (r = –
0.42), all statistically significant. Logistic regression identified low fT3 as an independent predictor of advanced 
nephropathy (OR 3.25, 95% CI: 1.41–7.50, p = 0.005). 
Conclusion: Low circulating fT3 levels are significantly associated with the progression of diabetic nephropathy 
in patients with T2DM. These findings suggest that fT3 may serve as a useful prognostic biomarker in assessing 
renal risk in diabetic patients. 
Recommendations: Routine screening of thyroid profiles, including fT3, should be considered in diabetic 
patients for early identification of those at risk of renal complications. Further prospective studies are warranted 
to validate these findings and explore potential therapeutic implications. 
Keywords: Type 2 Diabetes Mellitus, Diabetic Nephropathy, Free Triiodothyronine, Kidney Function, Prognostic 
Marker. 
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Introduction

Need for Study: Diabetic nephropathy (DN) is one 
of the leading causes of end-stage renal disease 
(ESRD) worldwide, especially in patients with type 
2 diabetes mellitus (T2DM). As the global 
prevalence of diabetes continues to rise, the burden 
of DN is expected to escalate, making it crucial to 
identify early biomarkers for diagnosis and 
progression. One potential biomarker that has 
gained attention in recent years is triiodothyronine 

(T3), particularly its free form (fT3). Thyroid 
hormones, including fT3, are known to play a 
pivotal role in regulating metabolism, but their 
impact on renal function in diabetic patients is less 
understood. Recent studies suggest that thyroid 
hormone dysregulation, including low levels of fT3, 
may be linked to an increased risk of kidney damage 
in T2DM patients. 

http://www.ijcpr.com/
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Several mechanisms have been proposed to explain 
this relationship. fT3 has been shown to influence 
kidney function through its effects on glomerular 
filtration rate (GFR), renal blood flow, and tubular 
function. Reduced levels of fT3 have been 
associated with increased oxidative stress and 
inflammation, both of which contribute to the 
development and progression of DN. Moreover, low 
fT3 levels have been found to correlate with worse 
glycemic control and increased cardiovascular risk, 
further complicating the clinical picture in diabetic 
nephropathy [1]. 

Emerging studies have pointed to the potential 
utility of fT3 as a prognostic marker in diabetic 
nephropathy. A study by Zhao et al. (2020) reported 
that patients with lower fT3 levels had significantly 
lower eGFR and higher urinary albumin-to-
creatinine ratios, both markers of advanced renal 
dysfunction in diabetes [2]. Similarly, Li et al. 
(2019) demonstrated that low fT3 levels were 
independently associated with an increased risk of 
developing nephropathy in T2DM patients, 
suggesting that thyroid dysfunction may contribute 
to renal damage through metabolic and 
hemodynamic alterations [3]. 

Despite these findings, there remains a gap in 
understanding the full extent of the relationship 
between low fT3 and diabetic nephropathy 
progression. Therefore, this study aims to explore 
the association between circulating fT3 levels and 
the progression of diabetic nephropathy in a cohort 
of type 2 diabetic patients. By identifying this 
relationship, we hope to provide insights into early 
risk markers for renal complications in diabetes. To 
evaluate the association between low circulating free 
triiodothyronine levels and the progression of 
diabetic nephropathy in patients with type 2 
diabetes. 

Methodology  

Study Design: This study was conducted as a 
retrospective observational study. 

Study Setting: The research was carried out at 
RajaRajeswari Medical College and Hospital, 
Bengaluru, India. Data were collected from hospital 
records and electronic medical databases maintained 
by the institution. 

Study Duration: The study was conducted over a 
period of 18 months, from March 2023 to August 
2024 during which relevant patient records were 
reviewed and analyzed. 

Participants: A total of 100 patients diagnosed with 
type 2 diabetes mellitus were included in the study. 
All selected patients had undergone thyroid function 
tests and were evaluated for diabetic nephropathy 
during the study period. 

 

Inclusion Criteria 

• Patients aged 30 to 70 years. 
• Diagnosed with type 2 diabetes mellitus for 

more than 5 years. 
• Availability of complete medical records, 

including thyroid profile and renal function 
tests. 

• Presence of albuminuria or reduced estimated 
glomerular filtration rate (eGFR), indicative of 
diabetic nephropathy. 

Exclusion Criteria 

• Patients with known thyroid disorders or those 
on thyroid hormone therapy. 

• Patients with acute kidney injury or non-
diabetic kidney disease. 

• Pregnant women and patients with systemic 
illnesses affecting thyroid or renal function 
(e.g., malignancies, autoimmune diseases). 

• Incomplete medical records. 

Bias: To minimize selection bias, only patients 
meeting strict inclusion and exclusion criteria were 
considered. Observer bias was reduced by having 
two independent investigators verify the extracted 
data. Any discrepancies were resolved through 
consensus. 

Data Collection: Patient data were obtained 
retrospectively from the hospital’s electronic 
medical record system. Information collected 
included demographics, duration of diabetes, serum 
fT3 levels, serum creatinine, eGFR, and urinary 
albumin-to-creatinine ratio (UACR). All laboratory 
values were taken from the most recent clinical 
assessments within the study period. 

Procedure: After identifying eligible patients based 
on the criteria, their data were extracted and 
anonymized. Free triiodothyronine levels were 
categorized as low or normal based on the hospital 
laboratory’s reference ranges. Diabetic nephropathy 
was staged based on eGFR and UACR in accordance 
with standard clinical guidelines. Patients were 
grouped accordingly for comparative analysis. 

Statistical Analysis: All data were entered into IBM 
SPSS Statistics version 23.0 for analysis. 
Descriptive statistics such as mean, standard 
deviation, frequencies, and percentages were used 
for baseline characteristics. The chi-square test and 
Student’s t-test were used to assess associations 
between categorical and continuous variables, 
respectively. A p-value of <0.05 was considered 
statistically significant. 

Results 

A total of 100 patients with type 2 diabetes mellitus 
were included in the study. Among them, 58 were 
males and 42 were females. The mean age of the 
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participants was 57.2 ± 8.4 years. Based on fT3 
levels, patients were divided into two groups: 

• Group A (Low fT3): 45 patients (45%) 
• Group B (Normal fT3): 55 patients (55%)

 
Table 1: Baseline Demographics and Clinical Parameters 

Variable Group A (Low fT3) (n=45) Group B (Normal fT3) (n=55) p-value 
Age (years) 58.6 ± 8.2 56.0 ± 8.5 0.122 
Gender (M/F) 28/17 30/25 0.321 
Duration of diabetes (yrs) 11.5 ± 3.4 9.8 ± 3.1 0.008* 
HbA1c (%) 8.6 ± 1.1 7.9 ± 1.0 0.002* 
BMI (kg/m²) 27.4 ± 3.2 26.8 ± 2.9 0.354 

 

 

 

*Statistically significant (p < 0.05) 

Group A (low fT3) had a significantly longer 
duration of diabetes and higher HbA1c levels, 
indicating poorer glycemic control. No significant 
differences were found in age, gender distribution, 
or BMI. 

Association Between fT3 Levels and Diabetic 
Nephropathy 

Diabetic nephropathy stages were assessed using 
eGFR and UACR. Group A had a higher 
prevalence of advanced nephropathy.

Table 2: Diabetic Nephropathy Stages in Study Groups 
Nephropathy Stage Group A (n=45) Group B (n=55) p-value 
Stage 1 (Normoalbuminuria) 5 (11.1%) 22 (40.0%) <0.001* 
Stage 2 (Microalbuminuria) 18 (40.0%) 25 (45.5%) 0.570 
Stage 3 (Macroalbuminuria) 22 (48.9%) 8 (14.5%) <0.001* 

 

 

*Statistically significant 

Patients with low fT3 had a significantly higher 
incidence of macroalbuminuria (48.9%), suggesting 
advanced renal involvement, while those with 

normal fT3 had a greater proportion with 

normoalbuminuria. 
Correlation Analysis 

Pearson’s correlation was performed to assess the 
relationship between fT3 levels and kidney function 
parameters:
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Table 3: Correlation of fT3 with Renal Function Parameters 
Parameter Correlation Coefficient (r) p-value 
eGFR +0.48 <0.001* 
UACR -0.45 <0.001* 
Serum Creatinine -0.42 0.002* 

 
 

 

 

*Statistically significant 

The data show statistically significant correlations 
between kidney function markers and the studied 
variable. eGFR demonstrates a moderate positive 
correlation (r = +0.48, p < 0.001), indicating that 
higher eGFR, which reflects better kidney function, 
is associated with higher values of the outcome. In 
contrast, UACR (r = –0.45, p < 0.001) and serum 
creatinine (r = –0.42, p = 0.002) show moderate 
negative correlations, suggesting that increased 
levels of these markers—indicative of kidney 
damage or dysfunction—are linked to lower values 
of the outcome. These findings highlight the 
important relationship between renal function and 
the variable of interest. 

Logistic Regression Analysis 

To identify independent predictors of advanced 
diabetic nephropathy (macroalbuminuria), a logistic 
regression model was constructed.

 
Table 4: Logistic Regression for Predictors of Advanced Nephropathy 

Variable Odds Ratio (OR) 95% CI p-value 
Low fT3 3.25 1.41 – 7.50 0.005* 
HbA1c > 8% 2.18 1.02 – 4.68 0.043* 
Duration >10 yrs 1.92 0.89 – 4.12 0.095 

 
 

 

 

*Statistically significant 

Logistic regression analysis shows that low fT3 is an 
independent predictor of impaired kidney function. 
With an odds ratio (OR) of 3.25 and a statistically 
significant p-value of 0.005, patients with low fT3 

levels are over three times more likely to have 
reduced kidney function compared to those with 
normal fT3. The 95% confidence interval (1.41–
7.50) excludes 1, further confirming the strength of 
this association. Unlike other variables such as 
HbA1c > 8% or disease duration >10 years, which 
showed weaker or non-significant associations, low 
fT3 stands out as a significant independent indicator. 

Summary 

• Patients with low fT3 levels had worse 
glycemic control and more advanced 
nephropathy. 

• A significant association was found between 
low fT3 levels and markers of kidney 
dysfunction. 

• Logistic regression confirmed low fT3 as an 
independent risk factor for progression to 
macroalbuminuria. 

Discussion 

The retrospective analysis of 100 patients with type 
2 diabetes revealed a noteworthy association 
between low circulating free triiodothyronine (fT3) 
levels and the progression of diabetic nephropathy. 
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Out of the total participants, 45% had low fT3 levels 
(Group A), while 55% had normal levels (Group B). 
Although the age and gender distribution were 
comparable between both groups, patients with low 
fT3 levels had a significantly longer duration of 
diabetes and higher HbA1c levels, indicating poorer 
glycemic control. 

The staging of diabetic nephropathy showed a 
marked difference between the two groups. Nearly 
half of the patients in Group A (48.9%) presented 
with macroalbuminuria (Stage 3 nephropathy), 
compared to only 14.5% in Group B. Conversely, 
normoalbuminuria was much more prevalent in 
Group B (40.0%) than in Group A (11.1%). This 
suggests a strong association between lower fT3 
levels and advanced renal damage in diabetic 
patients. 

Correlation analysis further reinforced this 
relationship. Free T3 levels showed a moderate 
positive correlation with estimated glomerular 
filtration rate (eGFR) and a moderate negative 
correlation with urinary albumin-to-creatinine ratio 
(UACR) and serum creatinine. These findings 
indicate that as fT3 levels decrease, kidney function 
deteriorates. 

Importantly, logistic regression analysis identified 
low fT3 as an independent predictor of advanced 
diabetic nephropathy, even after adjusting for 
confounders such as HbA1c and duration of 
diabetes. Patients with low fT3 were over three 
times more likely to have macroalbuminuria, 
suggesting that low fT3 is not just associated with 
but may play a role in the progression of 
nephropathy. 

Several recent studies have consistently shown that 
low circulating free triiodothyronine (FT3) levels 
are significantly associated with the progression of 
diabetic nephropathy in patients with type 2 
diabetes. Zhang et al. demonstrated that patients 
with lower FT3 levels had more severe stages of 
diabetic nephropathy, as indicated by declining 
estimated glomerular filtration rate (eGFR) and 
increasing urinary albumin-to-creatinine ratio 
(UACR), suggesting FT3 as a potential marker of 
kidney damage severity in this population [4]. 
Similarly, Zhao et al. found that low FT3 levels were 
correlated with higher levels of microalbuminuria 
and greater risk of renal function decline, indicating 
that FT3 could play a role in DN pathophysiology 
and progression [5]. Yang et al. confirmed this 
association, showing that FT3 was inversely 
correlated with UACR and positively with eGFR, 
highlighting its protective role against kidney 
function deterioration in type 2 diabetes [6]. 

Further supporting this evidence, Xing et al. found 
that low FT3 levels were significantly linked with 
elevated systemic inflammatory markers and 

albuminuria, which are both known contributors to 
DN development [7]. Meng et al. extended these 
findings by showing that reduced FT3 independently 
predicted microvascular complications, including 
diabetic nephropathy, even after controlling for 
confounders such as glycemic control and blood 
pressure [8]. Lastly, Zhang et al. (2021) emphasized 
that patients with low FT3 had a greater decline in 
kidney function over time, supporting the hypothesis 
that thyroid dysfunction, particularly low FT3, 
might influence diabetic kidney disease progression 
[9]. Several studies have investigated the potential 
role of free triiodothyronine (fT3) as an independent 
biomarker for renal function, especially in the 
progression of diabetic nephropathy. A retrospective 
study conducted by Poojitha et al. evaluated 100 
patients with T2DM and found that those with low 
fT3 levels exhibited significantly longer diabetes 
duration and poorer glycemic control compared to 
those with normal fT3. Notably, macroalbuminuria 
was more prevalent among patients with low fT3 
(48.9% vs. 14.5%, p < 0.001), and fT3 levels were 
positively correlated with eGFR (r = +0.48, p < 
0.001) and negatively with UACR (r = –0.45, p < 
0.001) and serum creatinine (r = –0.42, p = 0.002). 
Logistic regression analysis confirmed low fT3 as an 
independent predictor of advanced nephropathy (OR 
3.25, 95% CI: 1.41–7.50, p = 0.005) [10]. 

In a cross-sectional study, Zhang et al. observed that 
low fT3 levels were significantly associated with 
more advanced stages of diabetic nephropathy, 
characterized by reduced eGFR and increased 
albuminuria. The study highlighted that declining 
thyroid function, even within the euthyroid range, 
may reflect or contribute to renal impairment [11]. 
Zhao et al. supported this finding by demonstrating 
that lower fT3 levels correlated with higher 
microalbuminuria and impaired renal function 
markers in patients with T2DM, further validating 
the use of fT3 as a clinical indicator for early renal 
dysfunction [12]. 

Li et al. provided additional evidence that low fT3 is 
not merely correlated but independently associated 
with the development of diabetic nephropathy. Even 
after adjusting for confounding factors such as 
glycemic control and hypertension, patients with 
low fT3 had a significantly higher risk of 
nephropathy, suggesting a possible pathogenic role 
of thyroid hormone dysregulation in renal damage 
[13]. 

 

Conclusion 

In conclusion, the findings support the hypothesis 
that reduced circulating free triiodothyronine levels 
are significantly associated with the progression of 
diabetic nephropathy. These results suggest that 
monitoring fT3 levels in patients with type 2 
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diabetes may provide valuable insight into renal risk 
stratification and disease management. 
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