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Abstract:  
This study examined the correlation between levels of circulating free Triiodothyronine (fT3) and the 
advancement of diabetic nephropathy in a group of 50 patients diagnosed with type 2 diabetes over a period of 
ten months at Katihar Medical College. The study findings revealed a strong link between low fT3 levels and a 
higher likelihood of nephropathy progression. Specifically, patients in the lowest quartile of fT3 levels were 
found to have a threefold increased risk of experiencing worsening kidney function. Based on the results of 
regression analysis, it has been established that low fT3 levels can independently predict the progression of 
nephropathy. This finding indicates that fT3 has the potential to be a valuable biomarker for identifying and 
managing kidney disease in diabetic patients at an early stage. The findings highlight the significance of 
monitoring thyroid function in the management of diabetic nephropathy and call for additional research on the 
connection between the thyroid and kidneys.  
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Introduction 

Diabetic nephropathy is a significant concern for 
individuals with type 2 diabetes, as it can lead to 
the decline of kidney function and structure. It is a 
major contributor to end-stage renal disease 
worldwide, greatly affecting patient well-being and 
survival. [1] The pathophysiology of diabetic 
nephropathy is a multifaceted process that 
encompasses various metabolic, haemodynamic, 
and inflammatory pathways. Timely recognition 
and intervention play a vital role in mitigating the 
advancement of this condition and enhancing the 
well-being of individuals. [2] 

Recent studies have brought attention to the 
potential link between thyroid hormones and 
kidney function, as well as their connection to renal 
diseases. Observations have been made regarding 
the presence of low levels of free Triiodothyronine 
(fT3), which is one of the active thyroid hormones, 
in different renal disorders. [3] There is a potential 
connection between fT3 levels and diabetic 
nephropathy in patients with type 2 diabetes, 
suggesting that fT3 could play a role as a 
biomarker or contributing factor in the 
development of this condition. [4] 

The objective of this study is to examine the link 
between reduced levels of circulating free 
Triiodothyronine (fT3) and the advancement of 
diabetic nephropathy in individuals diagnosed with 

type 2 diabetes. This study aims to determine if 
there is a correlation between fT3 levels and the 
progression of diabetic nephropathy by analysing 
thyroid hormone profiles and renal function 
parameters over time. [5] Our main objective is to 
assess the significance of fT3 measurements in the 
management and potential reduction of kidney 
disease progression in this vulnerable patient 
population. This will aid in the development of 
more tailored and efficient treatment approaches. 
[6,7] 

Methodology 

Study Design: This prospective cohort study 
examined the connection between type 2 diabetes, 
circulating free Triiodothyronine (fT3) levels, and 
nephropathy progression. [8] 

Participants: The trial enrolled 50 type 2 diabetics 
at various stages of nephropathy. Participants were 
recruited based on age, diabetes duration, and 
nephropathy status, excluding those with thyroid 
disease or other disorders that might alter thyroid 
hormone levels. 

Study Duration and Location: The study was 
conducted over ten months, from June 2023 to 
April 2024, at Katihar Medical College, Katihar. 
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This timeframe included patient recruitment, data 
collection, analysis, and reporting. 

Data Collection: The study involved meticulously 
gathering comprehensive baseline information on 
participants, including demographic data, clinical 
history, and specific health metrics. Regular blood 
tests were performed to monitor complete blood 
counts, liver and kidney function, and urine 
analysis. Blood sugar levels were assessed through 
fasting and postprandial measurements as well as 
Hemoglobin A1c levels. Thyroid function was 
evaluated using Thyroid-Stimulating Hormone 
(TSH), Free Triiodothyronine (FT3), and Free 
Thyroxine (FT4) levels. Follow-up evaluations 
every two months allowed monitoring of the 
progression of nephropathy and fluctuations in 
thyroid hormone levels, ensuring robust data for 
analysis and contributing to the understanding of 
the interaction between thyroid function and 
diabetic nephropathy. All data were recorded and 
managed using secure systems to ensure integrity 
and confidentiality. 

Statistical Analysis: An analysis was conducted 
using statistical software to establish the 
relationship between low fT3 levels and the 
progression of diabetic nephropathy. A 
multivariable regression analysis was used to 
account for possible factors that could influence the 
results, such as age, sex, baseline kidney function, 
and glycemic control. A p-value of less than 0.05 

was used as the significance level for all statistical 
tests. 

Results  

The study included 50 participants, with an average 
age of 58 years. The study included 32 males and 
18 females. The participants had been living with 
diabetes for an average of 12 years. Initial kidney 
function tests revealed that a portion of the 
participants were in the early stages of 
nephropathy, while the majority displayed 
moderate to severe nephropathy. Initially, it was 
observed that around 64% of participants had a 
lower-than-normal range mean free 
Triiodothyronine (fT3) level. There was a clear 
relationship observed among fT3 levels and the 
severity of nephropathy.  

During the study, a significant portion of the 
participants experienced a worsening of their 
nephropathy stage. The observed progression 
showed a strong correlation with the initial fT3 
levels. Individuals who had the lowest fT3 levels at 
the beginning of the study faced a threefold higher 
risk of nephropathy progression compared to those 
with the highest fT3 levels. After accounting for 
age, sex, baseline kidney function, and glycaemic 
control, the regression analysis revealed that low 
fT3 levels were a significant predictor of 
nephropathy progression (p=0.02). It was found 
that a decrease in fT3 level was associated with an 
increased likelihood of nephropathy progression. 

 

 
 
Discussion 

This study highlights the strong correlation 
between low levels of circulating free 
Triiodothyronine (fT3) and the advancement of 
diabetic nephropathy in individuals diagnosed with 
type 2 diabetes. This discovery is consistent with 
recent studies indicating that thyroid hormones, 

specifically fT3, may have a crucial impact on the 
well-being of the kidneys and the advancement of 
renal diseases. [9,10] fT3 is recognised for its role 
in regulating metabolism, particularly its impact on 
mitochondrial activity and cellular metabolism. 
These actions are essential in kidney cells during 
diabetes circumstances. [11] The link identified 
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between decreased fT3 levels and faster 
nephropathy progression may indicate a weakened 
adaptive response to the metabolic load caused by 
persistent hyperglycemia in diabetes. This 
disturbance in thyroid function may worsen 
oxidative stress and inflammation, resulting in 
more kidney damage. [12,13] 

From a clinical standpoint, the results indicate that 
regular assessment of thyroid function, particularly 
fT3 levels, should be taken into account when 
treating patients with type 2 diabetes, particularly 
those exhibiting symptoms of renal dysfunction. 
Early detection of patients with low fT3 levels 
could enable prompt therapies that have the 
potential to impede or decelerate the advancement 
of nephropathy. [14-16] Moreover, these findings 
might encourage endocrinologists and 
nephrologists to investigate therapeutic approaches 
that target the connection between the thyroid and 
the kidneys, such as the use of thyroid hormone 
replacement therapy. [17] This study enhances the 
existing body of knowledge by doing a thorough 
examination throughout time of fT3 levels about 
the progression of nephropathy. It builds upon prior 
studies that have only examined this relationship at 
a single point in time and were unable to determine 
causality or the direction of the relationship. The 
inclusion of a controlled cohort and meticulous 
statistical analysis enhances the robustness of the 
results; however, it is crucial to acknowledge the 
constraints imposed by the smaller sample size and 
the single-center design. [18] 

Subsequent investigations should strive to duplicate 
these discoveries in more extensive, multi-center 
experiments with varied populations to establish 
the generalisability of the outcomes. [19] 
Furthermore, it is necessary to conduct mechanistic 
investigations to clarify the precise routes via 
which fT3 affects renal function in the context of 
diabetes. Gaining insight into these systems could 
potentially unlock novel therapeutic approaches 
and even pave the way for preventive measures 
against diabetic nephropathy. [20] 

Conclusion 

This study highlights low fT3 levels as a significant 
independent predictor of diabetic nephropathy 
progression in type 2 diabetes patients. These 
findings not only enhance our understanding of the 
interplay between thyroid function and kidney 
disease but also underscore the potential of thyroid 
hormone profiles as part of a comprehensive 
approach to managing diabetic nephropathy. 
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