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Abstract: 
Background: Chronic kidney disease is most often caused by diabetic nephropathy (DN), especially in type 2 
diabetics. Low FT3 levels might cause metabolic issues such renal malfunction. FT3 levels and diabetic 
nephropathy progression in T2DM patients are examined in this study. 
Methods: A total of 65 patients with T2DM and diabetic nephropathy were enrolled. Serum FT3 levels, renal 
function parameters (urine albumin-to-creatinine ratio [UACR] and estimated glomerular filtration rate [eGFR]), 
and glycemic control (HbA1c) were measured. Patients were followed for 12 months to assess nephropathy 
progression. 
Results: Low FT3 levels (<1.5 ng/mL) were found in 60% of patients. The low FT3 group showed a significantly 
greater increase in UACR (302.1 ± 178.3 mg/g) and a more pronounced decline in eGFR (50.7 ± 18.1 mL/min/1.73 
m²) compared to the normal FT3 group (p < 0.05). A negative correlation between FT3 levels and both UACR (r 
= -0.45, p < 0.01) and eGFR (r = 0.38, p < 0.05) was observed. 
Conclusion: Low FT3 levels are significantly associated with the progression of diabetic nephropathy in T2DM 
patients, suggesting a potential role for FT3 in early kidney dysfunction monitoring. 
Keywords: Diabetic nephropathy, FT3, Type 2 diabetes, Renal function, Thyroid hormones. 
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(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
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Introduction

Diabetes nephropathy (DN), which causes kidney 
damage and ESRD, is a major microvascular 
consequence [1]. Worldwide, it is a primary cause of 
renal failure, especially in type 2 diabetics. A 
complex combination of metabolic, hemodynamic, 
and inflammatory factors causes DN [2]. According 
to the current study, thyroid hormones affect insulin 
sensitivity, glucose metabolism, and renal function 
[3]. Different functions of the thyroid depend on free 
triiodothyronine (FT3). Low FT3 levels can cause 
metabolic syndrome, cardiovascular disease, and 
CKD [4,5]. 

Low FT3 levels may exacerbate DN in individuals 
with type 2 diabetes because they impact insulin 
resistance, inflammation, and renal function [6]. 
Diabetic nephropathy, which has been associated 
with low FT3 levels, has garnered attention as a 
potential biomarker for kidney dysfunction 
monitoring and early detection in diabetic patients. 

Understanding how low FT3 levels contribute to the 
development of DN may aid in the creation of more 
potent treatment plans [7, 8]. This study aims to 
assess the relationship between the development of 
diabetic nephropathy in patients with type 2 diabetes 
mellitus and low levels of circulating free 
triiodothyronine (FT3). 

Materials and Methods 

Study Design: Darbhanga Medical College & 
Hospital, Laheriasarai, Bihar, did this prospective, 
observational study. The study examined the 
relationship between type 2 diabetes and low 
circulating free triiodothyronine (FT3) levels and 
nephropathy development. 

Study Population: A total of 65 patients diagnosed 
with type 2 diabetes mellitus and diabetic 
nephropathy were included in the study. The 
inclusion criteria were: 
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• Age between 30 and 70 years. 
• Diagnosis of type 2 diabetes mellitus for at least 

5 years. 
• Presence of diabetic nephropathy, defined by 

microalbuminuria or macroalbuminuria and/or 
an estimated glomerular filtration rate (eGFR) 
<60 mL/min/1.73 m². 

Patients with thyroid abnormalities, autoimmune 
diseases, chronic kidney disease from other sources, 
or continuing infections were excluded from the 
study. Patients with blood sampling 
contraindications were excluded. 

Study Duration: The study was conducted from 1st 
January 2024 to 31st December 2024. 

Data Collection: 

• Clinical Assessment: Baseline clinical 
parameters, including age, sex, duration of 
diabetes, body mass index (BMI), blood 
pressure, and comorbidities (e.g., hypertension, 
dyslipidemia) were recorded for all patients. 

• Biochemical Assessment: Blood samples were 
collected in the morning after an overnight fast. 
Serum FT3, FT4, and TSH levels were 
measured using high-sensitivity 
radioimmunoassay (RIA). 

• Renal Function: Kidney function was assessed 
by measuring serum creatinine, urine albumin-
to-creatinine ratio (UACR), and eGFR. The 
progression of diabetic nephropathy was 
monitored by changes in these renal markers. 

• Diabetic Control: HbA1c levels were 
measured to evaluate the glycemic control of 
the patients. 

• Follow-Up: Patients were followed up for a 
period of 12 months to assess the progression of 
diabetic nephropathy, defined by changes in 
UACR and eGFR. 

Statistical Analysis: Descriptive statistics (mean ± 
standard deviation or percentage) were employed to 
summarise baseline characteristics. FT3 levels and 
diabetic nephropathy progression indicators 
(UACR, eGFR) were correlated using Pearson's or 

Spearman's coefficients. Regression was utilised to 
evaluate diabetic nephropathy FT3 levels. A p-value 
<0.05 shows statistical significance. 

Results 

The study included 65 nephropathy-afflicted type 2 
diabetics. Participants had a mean age of 55.2 ± 8.4 
years, with a gender distribution of 35 males 
(53.8%) and 30 females (46.2%). The average 
diabetes duration was 8.6 ± 3.2 years, with 80% of 
patients having a history of hypertension. The 
average BMI was 28.4 ± 4.6 kg/m². The study 
population had a mean FT3 level of 1.65 ± 0.32 
ng/mL. In 65 patients, 60% had low FT3 levels (<1.5 
ng/mL) and 40% had normal levels (≥1.5 ng/mL). 
Patients with low FT3 levels had a mean of 1.22 ± 
0.20 ng/mL, while those with normal levels had 1.89 
± 0.22 (p < 0.01). The average baseline urine 
albumin-to-creatinine ratio (UACR) was 212.3 ± 
157.6 mg/g, indicating microalbuminuria in most 
instances. After the study, people with low FT3 
levels experienced a mean UACR rise of 302.1 ± 
178.3 mg/g, while those with normal FT3 levels 
experienced a mean increase of 211.4 ± 145.5 mg/g 
(p < 0.05 The baseline estimated eGFR was 58.6 ± 
15.2 mL/min/1.73 m². At trial conclusion, the low 
FT3 group had a mean eGFR reduction of 50.7 ± 
18.1 mL/min/1.73 m², while the normal FT3 group 
had a decline of 53.2 ± 16.4 mL/min/1.73 m² (p = 
0.08 Although not statistically significant, low FT3 
levels decreased eGFR more. 

Baseline HbA1c averaged 8.5 ± 1.2%. During 
follow-up, HbA1c levels were stable in both groups, 
with no significant difference between those with 
low FT3 levels (8.6 ± 1.3%) and those with normal 
levels (8.4 ± 1.1%; p = 0.56). A negative correlation 
between FT3 levels and UACR (r = -0.45, p < 0.01) 
and eGFR (r = 0.38, p < 0.05) suggests a relationship 
between lower levels and greater diabetic 
nephropathy risk. FT3 levels below normal elevated 
UACR and lowered eGFR, indicating diabetic 
nephropathy development. Larger samples and 
longer follow-ups are needed to confirm and explain 
the link.

 
Table 1: Baseline Characteristics of Study Participants 

Parameter Value (Mean ± SD) 
Age (years) 55.2 ± 8.4 
Gender (Male) 35 (53.8%) 
Gender (Female) 30 (46.2%) 
Duration of Diabetes (years) 8.6 ± 3.2 
Body Mass Index (BMI) (kg/m²) 28.4 ± 4.6 
Hypertension 80% 

 
Table 2: Thyroid Hormone Levels in the Study Population 

FT3 Level Group Number of Patients (N) Mean FT3 (ng/mL) p-value 
Low FT3 (<1.5 ng/mL) 39 (60%) 1.22 ± 0.20 < 0.01 
Normal FT3 (≥1.5 ng/mL) 26 (40%) 1.89 ± 0.22 
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Table 3: Renal Function Parameters at Baseline and Follow-Up 
Parameter Baseline Value (Mean ± SD) Follow-Up Value (Mean ± SD) p-value 
UACR (mg/g) 212.3 ± 157.6 302.1 ± 178.3 < 0.05 
eGFR (mL/min/1.73 m²) 58.6 ± 15.2 50.7 ± 18.1 0.08 
HbA1c (%) 8.5 ± 1.2 8.6 ± 1.3 0.56 

 
Table 4: Correlation of FT3 Levels with UACR and eGFR 

Parameter Correlation Coefficient (r) p-value 
UACR -0.45 < 0.01 
eGFR 0.38 < 0.05 

 
Discussion 

Low FT3 levels are linked to diabetic nephropathy 
in type 2 diabetics. As eGFR fell and UACR rose, 
low FT3 levels accelerated renal failure. This shows 
that the metabolic and renal function regulator FT3 
may cause diabetic nephropathy. Since it is inversely 
related to UACR and eGFR, low FT3 may aggravate 
kidney disease through insulin resistance, 
inflammation, and decreased renal blood flow. 
Although HbA1c levels did not differ between 
groups, glycemic management did not affect the 
results; the relationship between low FT3 and 
nephropathy progression is still clinically 
significant. To understand the processes and 
therapeutic implications of FT3 reduction in diabetic 
nephropathy, larger sample sizes and longer follow-
ups are needed. 

Low FT3 levels imply impaired renal function, 
linking thyroid dysfunction to diabetic nephropathy 
in multiple studies. Like us, Kannan et al. (2020) 
found that type 2 diabetes patients with low FT3 
levels had increased albuminuria and lower eGFR 
[9]. Low FT3, a thyroid hormone abnormality, may 
worsen diabetic nephropathy, suggesting that it may 
be a biomarker for early kidney impairment. Sharma 
et al. (2018) found that diabetics with 
hypothyroidism (low FT3 levels) had worsening 
kidney function, with albuminuria rising and eGFR 
dropping [10]. Bansal et al. (2019) found that 120 
Indian patients with low FT3 levels had a greater 
frequency of nephropathy, including proteinuria and 
renal function decline, demonstrating that thyroid 
dysfunction promotes diabetic kidney disease [11]. 
Low FT3 levels were linked to worse renal outcomes 
in Indian type 2 diabetes, including higher 
albuminuria and reduced eGFR, by Patil et al. 
(2021). These findings support our theory that 
thyroid dysfunction, especially low FT3, causes 
diabetic nephropathy [12]. 

Low FT3 levels cause diabetic nephropathy; future 
study should focus on these pathways. Thyroid 
dysfunction's long-term consequences on kidney 
function in type 2 diabetics may be better studied in 
longitudinal studies with bigger sample numbers and 
longer follow-ups. [13 Further research into raising 
low FT3 levels in diabetic nephropathy may provide 
renally compromised diabetics new treatments. 

TSH, T4, and other thyroid hormones may affect 
diabetic nephropathy. Genetic studies can help 
uncover thyroid hormone and nephropathy risk 
factors for more tailored treatment [14]. 

This study is limited. First, the 65-patient sample 
may be too small to apply to diabetes. More 
demographically diverse samples would validate the 
results. Second, the study's cross-sectional 
methodology makes linking low FT3 to diabetic 
nephropathy difficult. To assess if low FT3 causes 
renal disease, longitudinal research is needed. Drug 
use (statins, antihypertensives, etc.) and other 
comorbidities that may impair kidney and thyroid 
function were also ignored in this investigation. This 
study did not examine thyroid hormone replacement 
medication or other FT3 abnormalities, which may 
be crucial. 

Conclusion 

Low FT3 levels are linked to type 2 diabetic 
nephropathy. FT3 levels raised urine albumin-to-
creatinine ratio (UACR) and decreased estimated 
glomerular filtration rate (eGFR) more than normal, 
suggesting that diabetics may have faster kidney 
degeneration. These findings imply that thyroid 
dysfunction, particularly reduced FT3, may cause 
diabetic nephropathy and be a biomarker for early 
kidney injury. More research with larger samples 
and longer follow-ups is needed to confirm these 
findings and understand how low FT3 levels in 
diabetic nephropathy are treated. 
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