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Abstract 
Background: Chronic kidney disease (CKD) is associated with significant alterations in thyroid hormone 
metabolism. Understanding these changes is crucial for comprehensive patient management. Aim of this study 
is to evaluate thyroid function abnormalities in patients with chronic kidney disease and correlate these changes 
with the severity of renal impairment. 
Methods: A cross-sectional observational study was conducted on 100 CKD patients and 50 age and sex-
matched healthy controls. Thyroid function tests including T3, T4, TSH, FT3, and FT4 were measured. Patients 
were categorized according to CKD stages based on estimated glomerular filtration rate (eGFR). Statistical 
analysis was performed using appropriate tests. 
Results: The mean age of CKD patients was 52.3±12.4 years with male predominance (64%). Significantly 
lower levels of T3 and FT3 were observed in CKD patients compared to controls (p < 0.001). T4, FT4, and TSH 
levels showed no significant difference. The prevalence of low T3 syndrome increased with advancing CKD 
stages, being present in 78% of stage 5 CKD patients. A significant negative correlation was found between 
serum creatinine and T3 levels (r = -0.542, p < 0.001). 
Conclusion: Thyroid dysfunction, particularly low T3 syndrome, is highly prevalent in CKD patients and 
correlates with disease severity. Regular thyroid function monitoring should be considered in CKD 
management. 
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Introduction 

Chronic kidney disease (CKD) represents one of 
the most significant global health challenges of the 
21st century, affecting approximately 10-15% of 
the world's population and imposing substantial 
burden on healthcare systems worldwide. This 
condition is characterized by progressive and 
irreversible loss of renal function, leading to 
accumulation of metabolic waste products, 
electrolyte disturbances, and widespread systemic 
complications.[1,2]  

The rising prevalence of CKD is closely linked to 
the increasing incidence of diabetes mellitus and 
hypertension, which together account for more than 
two-thirds of all CKD cases globally. As the 
population ages and the prevalence of these risk 
factors continues to climb, CKD has emerged as a 
major public health concern requiring 
comprehensive multidisciplinary management 
approaches. The progressive deterioration of 

kidney function in CKD leads to a cascade of 
metabolic and endocrine disturbances that extend 
far beyond simple waste accumulation. Among 
these numerous complications, alterations in 
thyroid hormone metabolism and function 
represent a particularly important yet frequently 
underappreciated aspect of CKD management. 
Thyroid dysfunction in CKD patients is not merely 
an incidental finding but rather a complex 
manifestation of the profound metabolic 
derangements that characterize uremic syndrome. 
Understanding these thyroid abnormalities is 
crucial for clinicians, as they may significantly 
impact patient outcomes, quality of life, and overall 
disease management strategies. 

The relationship between kidney disease and 
thyroid function is intricate, multifaceted, and 
bidirectional in nature. The kidneys play several 
essential roles in thyroid hormone homeostasis, 
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including the metabolism and degradation of 
thyroid hormones, renal clearance of iodine which 
influences thyroid hormone synthesis, and 
elimination of thyroid hormone metabolites from 
the circulation.[3,4] The kidneys are responsible for 
approximately 85% of the extrathyroidal 
conversion of thyroxine (T4) to triiodothyronine 
(T3), the metabolically active form of thyroid 
hormone. Additionally, renal tissue contains 
significant concentrations of deiodinase enzymes, 
which are critical for this conversion process. 
Conversely, thyroid hormones exert important 
regulatory effects on kidney function, influencing 
renal blood flow, glomerular filtration rate, tubular 
secretion and reabsorption mechanisms, and overall 
kidney development and maturation. This complex 
interplay between the two organ systems means 
that dysfunction in one invariably affects the other. 

In patients with CKD, multiple mechanisms 
converge to disrupt normal thyroid hormone 
metabolism and function. The accumulation of 
uremic toxins, which are incompletely cleared due 
to reduced kidney function, directly inhibits the 
activity of deiodinase enzymes responsible for 
peripheral conversion of T4 to T3.[5,6] These 
uremic toxins also interfere with thyroid hormone 
binding to plasma proteins, alter thyroid hormone 
receptor expression and function at the cellular 
level, and may affect the hypothalamic-pituitary-
thyroid axis itself. Metabolic acidosis, a common 
complication in advanced CKD, further impairs the 
peripheral conversion of thyroid hormones and 
reduces tissue responsiveness to these hormones. 
Protein-energy malnutrition, frequently 
encountered in CKD patients due to dietary 
restrictions, uremic anorexia, and increased protein 
catabolism, leads to decreased synthesis of thyroid 
hormone binding proteins and altered hormone 
distribution. Furthermore, chronic inflammation, 
which is nearly universal in CKD, produces 
cytokines that suppress thyroid function through 
multiple pathways. The various medications 
commonly prescribed to CKD patients, including 
heparin, furosemide, dopamine, and 
glucocorticoids, can also interfere with thyroid 
function tests and thyroid hormone metabolism, 
adding another layer of complexity to the clinical 
picture. 

Several distinct patterns of thyroid dysfunction 
have been well-documented in the CKD 
population, each with unique characteristics and 
clinical implications.  

The most prevalent abnormality is the low T3 
syndrome, also referred to as euthyroid sick 
syndrome or non-thyroidal illness syndrome. This 
condition is characterized by decreased serum T3 
levels in the presence of normal or low-normal T4 
and normal or slightly elevated reverse T3 (rT3) 
levels, with thyroid-stimulating hormone (TSH) 

typically remaining within the normal range.[7,8] 
This pattern reflects impaired peripheral conversion 
of T4 to T3 and enhanced conversion to the 
inactive reverse T3. The term "euthyroid" in this 
context is somewhat misleading, as patients may 
exhibit clinical signs and symptoms suggestive of 
hypothyroidism despite having normal TSH levels. 
Subclinical hypothyroidism, defined by elevated 
TSH with normal free T4 levels, is also more 
prevalent in CKD patients compared to the general 
population. Overt hypothyroidism, characterized by 
elevated TSH and decreased free T4 levels, occurs 
less frequently but carries significant clinical 
implications when present. Interestingly, 
hyperthyroidism appears to be relatively 
uncommon in CKD patients, though when present, 
it may be masked by the general tendency toward 
low thyroid hormone levels in uremia. 

Epidemiological studies have demonstrated that the 
prevalence and severity of thyroid abnormalities in 
CKD patients show a strong correlation with the 
degree of renal impairment.[9,10] Patients with 
early-stage CKD may exhibit minimal or no 
thyroid dysfunction, while those with advanced 
disease, particularly stages 4 and 5, demonstrate 
marked abnormalities in thyroid function tests. This 
stage-dependent relationship suggests that the 
accumulation of uremic toxins and the progressive 
metabolic derangements of advancing kidney 
disease directly contribute to thyroid dysfunction. 
Some studies have reported that up to 70-80% of 
patients with end-stage renal disease exhibit some 
form of thyroid abnormality, highlighting the 
magnitude of this problem in the dialysis 
population. 

The clinical significance of thyroid dysfunction in 
CKD patients extends beyond simple laboratory 
abnormalities. Emerging evidence suggests that 
alterations in thyroid function may be associated 
with important clinical outcomes in this population. 
Low T3 levels have been linked to increased all-
cause mortality, cardiovascular events, and 
accelerated progression of kidney disease in several 
observational studies.[11,12] Patients with low T3 
syndrome may experience fatigue, decreased 
exercise capacity, impaired quality of life, altered 
lipid metabolism, and cardiovascular dysfunction. 
The question of whether low T3 syndrome 
represents an adaptive response designed to 
conserve energy and reduce protein catabolism in 
chronic illness, or a maladaptive state contributing 
to adverse outcomes, remains one of the most 
debated issues in this field. This distinction is 
crucial because it determines whether therapeutic 
intervention with thyroid hormone replacement is 
beneficial or potentially harmful. 

Despite the well-recognized association between 
CKD and thyroid dysfunction, several important 
clinical questions remain unanswered or 
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controversial. First, there is ongoing debate 
regarding the appropriate reference ranges for 
thyroid function tests in CKD patients. Standard 
reference ranges derived from healthy populations 
may not be applicable to uremic patients, 
potentially leading to misdiagnosis and 
inappropriate treatment.  

Second, the distinction between low T3 syndrome 
and true hypothyroidism requiring treatment is not 
always clear-cut, particularly in patients with 
mixed patterns of thyroid abnormalities. Third, the 
role of thyroid hormone replacement therapy in 
CKD patients with low T3 syndrome remains 
uncertain, as randomized controlled trials 
investigating this intervention are limited and have 
yielded conflicting results.  

Fourth, the impact of renal replacement therapy, 
including hemodialysis, peritoneal dialysis, and 
kidney transplantation, on thyroid function 
abnormalities is incompletely understood. Some 
evidence suggests that successful kidney 
transplantation may partially reverse thyroid 
dysfunction, while dialysis appears to have limited 
effect on normalizing thyroid hormone levels. 

The management of CKD patients requires a 
comprehensive approach that addresses not only 
renal function but also the myriad complications 
arising from uremia. Given the high prevalence of 
thyroid dysfunction in this population and its 
potential impact on clinical outcomes, systematic 
evaluation of thyroid function should be an integral 
component of CKD care. However, current clinical 
practice guidelines provide limited specific 
recommendations regarding thyroid function 
screening and management in CKD patients, 
reflecting the gaps in our understanding of this 
complex issue. There is a clear need for well-
designed studies to establish evidence-based 
approaches to thyroid assessment and treatment in 
the CKD population. 

Furthermore, the interaction between thyroid 
dysfunction and other comorbidities common in 
CKD patients, such as cardiovascular disease, 
anemia, mineral bone disorder, and malnutrition, 
adds additional layers of complexity to patient 
management.  

Thyroid hormones influence cardiac function, 
vascular tone, lipid metabolism, and bone turnover, 
all of which are already compromised in CKD. T 

he potential synergistic effects of thyroid 
dysfunction and CKD-related complications on 
cardiovascular outcomes and mortality require 
further investigation to optimize therapeutic 
strategies.  

Aim of this study is to evaluate thyroid function 
abnormalities in patients with chronic kidney 

disease and correlate these changes with the 
severity of renal impairment. 

Methodology 

This cross-sectional observational study was 
conducted in the Department of Medicine at a 
tertiary care hospital from January 2021 to June 
2022. The study protocol received approval from 
the Institutional Ethics Committee, and written 
informed consent was obtained from all 
participants. 

The study enrolled 100 patients with chronic 
kidney disease and 50 age and sex-matched healthy 
controls. CKD was diagnosed based on KDIGO 
criteria. Patients aged 18-75 years with confirmed 
CKD stages 2-5 were included. Exclusion criteria 
comprised patients with pre-existing thyroid 
disorders, those on thyroid medications, acute 
kidney injury, dialysis duration less than 3 months, 
pregnant or lactating women, severe systemic 
illnesses, and patients on medications affecting 
thyroid function (amiodarone, lithium, 
corticosteroids). 

Patients were classified into CKD stages based on 
estimated glomerular filtration rate (eGFR) 
calculated using the MDRD equation: Stage 2 
(eGFR 60-89 mL/min/1.73m²), Stage 3 (eGFR 30-
59 mL/min/1.73m²), Stage 4 (eGFR 15-29 
mL/min/1.73m²), and Stage 5 (eGFR <15 
mL/min/1.73m²). Detailed clinical history and 
physical examination were performed for all 
participants, with emphasis on symptoms of thyroid 
dysfunction including fatigue, weight changes, cold 
intolerance, and bowel habit alterations. 

Blood samples were collected after 8-12 hours 
overnight fasting. Thyroid function tests including 
total T3, T4, free T3, free T4, and TSH were 
measured using chemiluminescence immunoassay.  

Normal reference ranges were T3: 80-200 ng/dL, 
T4: 5-12 μg/dL, FT3: 2.3-4.2 pg/mL, FT4: 0.8-2.0 
ng/dL, and TSH: 0.5-5.0 μIU/mL. Low T3 
syndrome was defined as T3 or FT3 below lower 
limit with normal T4 and TSH. Subclinical 
hypothyroidism was defined as elevated TSH (>5.0 
μIU/mL) with normal FT4, while overt 
hypothyroidism as elevated TSH with decreased 
FT4. 

Renal function parameters including serum 
creatinine and blood urea nitrogen were measured 
using standard enzymatic methods. Additional 
investigations included complete blood count, 
serum electrolytes, lipid profile, and blood glucose 
levels. 

Statistical analysis was performed using SPSS 
version 23.0. Continuous variables were expressed 
as mean ± standard deviation and categorical 
variables as frequencies and percentages. Student's 
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t-test was used for comparing means between two 
groups, while one-way ANOVA with post-hoc 
Tukey's test was employed for multiple group 
comparisons. Pearson's correlation coefficient 
assessed relationships between thyroid parameters 
and renal function markers.  

Chi-square or Fisher's exact test was used for 
categorical variables. A p-value <0.05 was 
considered statistically significant. 

Results 

Demographic and Clinical Characteristics: A 
total of 100 CKD patients and 50 healthy controls 
were enrolled in the study.  

The demographic profile of the study population is 
presented in Table 1. 

Table 1: Demographic and Clinical Characteristics of Study Population 
Parameter CKD Patients (n=100) Controls (n=50) p-value 
Age (years), mean ± SD 52.3 ± 12.4 50.8 ± 11.2 0.485 
Male gender, n (%) 64 (64%) 31 (62%) 0.802 
BMI (kg/m²), mean ± SD 23.8 ± 3.6 24.2 ± 3.2 0.512 
Diabetes mellitus, n (%) 48 (48%) 0 (0%) <0.001 
Hypertension, n (%) 72 (72%) 0 (0%) <0.001 
Duration of CKD (months) 28.6 ± 18.4 - - 

The mean age of CKD patients was 52.3 ± 12.4 years with a male predominance (64%). The most common 
etiologies of CKD were diabetic nephropathy (48%) and hypertensive nephrosclerosis (36%), followed by 
chronic glomerulonephritis (10%) and other causes (6%). 

Distribution of CKD Stages: The distribution of patients across different CKD stages is shown in Table 2. 

Table 2: Distribution of Patients According to CKD Stages 
CKD Stage eGFR (mL/min/1.73m²) Number of Patients Percentage 
Stage 2 60-89 12 12% 
Stage 3 30-59 28 28% 
Stage 4 15-29 32 32% 
Stage 5 <15 28 28% 
 
The majority of patients were in stages 4 and 5 
(60%), reflecting the advanced nature of kidney 
disease in our study population. 

Thyroid Function Parameters: Comparison of 
thyroid function parameters between CKD patients 
and healthy controls revealed significant 
differences (Table 3). 

Table 3: Comparison of Thyroid Function Parameters between CKD Patients and Controls 
Parameter CKD Patients (n=100) Mean ± SD Controls (n=50) Mean ± SD p-value 
T3 (ng/dL) 68.4 ± 22.8 118.6 ± 18.4 <0.001* 
T4 (μg/dL) 7.8 ± 2.1 8.2 ± 1.6 0.248 
FT3 (pg/mL) 2.1 ± 0.6 3.2 ± 0.5 <0.001* 
FT4 (ng/dL) 1.2 ± 0.4 1.3 ± 0.3 0.156 
TSH (μIU/mL) 3.8 ± 2.4 3.2 ± 1.8 0.128 
 
CKD patients demonstrated significantly lower 
levels of T3 and FT3 compared to controls (p < 
0.001), while T4, FT4, and TSH levels showed no 
statistically significant differences. The mean T3 
level in CKD patients was 68.4 ± 22.8 ng/dL 
compared to 118.6 ± 18.4 ng/dL in controls. 

Thyroid Parameters Across CKD Stages: 
Analysis of thyroid function parameters across 
different stages of CKD revealed a progressive 
decline in T3 and FT3 levels with advancing 
disease severity (Table 4). 

Table 4: Thyroid Function Parameters According to CKD Stages 
Parameter Stage 2 (n=12) Stage 3 (n=28) Stage 4 (n=32) Stage 5 (n=28) p-value 
T3 (ng/dL) 92.4 ± 18.6 78.2 ± 16.4 64.8 ± 18.2 48.6 ± 20.4 <0.001* 
T4 (μg/dL) 8.4 ± 1.8 7.9 ± 2.0 7.6 ± 2.2 7.4 ± 2.4 0.412 
FT3 (pg/mL) 2.8 ± 0.5 2.4 ± 0.5 1.9 ± 0.6 1.6 ± 0.5 <0.001* 
FT4 (ng/dL) 1.4 ± 0.3 1.3 ± 0.4 1.2 ± 0.4 1.1 ± 0.5 0.168 
TSH (μIU/mL) 3.2 ± 1.8 3.6 ± 2.2 3.9 ± 2.4 4.2 ± 2.8 0.524 
Serum Creatinine (mg/dL) 1.8 ± 0.3 2.8 ± 0.6 4.6 ± 1.2 8.4 ± 2.6 <0.001* 
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There was a statistically significant progressive 
decrease in T3 and FT3 levels from stage 2 to stage 
5 CKD (p < 0.001). Post-hoc analysis revealed 
significant differences between stage 5 and stages 2 
and 3 for both T3 and FT3 levels. 

Prevalence of Thyroid Dysfunction: The 
prevalence of various thyroid dysfunction patterns 
in the CKD population is presented in Table 5. 

Table 5: Prevalence of Thyroid Dysfunction in CKD Patients 
Type of Dysfunction Overall 

(n=100) 
Stage 2 
(n=12) 

Stage 3 
(n=28) 

Stage 4 
(n=32) 

Stage 5 
(n=28) 

Low T3 Syndrome 62 (62%) 2 (17%) 12 (43%) 26 (81%) 22 (78%) 
Subclinical Hypothyroidism 8 (8%) 0 (0%) 2 (7%) 3 (9%) 3 (11%) 
Primary Hypothyroidism 4 (4%) 0 (0%) 1 (4%) 1 (3%) 2 (7%) 
Normal Thyroid Function 26 (26%) 10 (83%) 13 (46%) 2 (6%) 1 (4%) 
 
Low T3 syndrome was the most common thyroid 
abnormality, present in 62% of CKD patients 
overall. The prevalence increased significantly with 
advancing CKD stages, affecting 78% of stage 5 
patients compared to only 17% of stage 2 patients. 
Subclinical hypothyroidism was present in 8% and 
overt hypothyroidism in 4% of patients. 

Correlation Analysis: Pearson's correlation 
analysis revealed significant relationships between 
thyroid parameters and markers of renal function. 
A strong negative correlation was observed 
between serum creatinine and T3 levels (r = -0.542, 
p < 0.001) and between serum creatinine and FT3 
levels (r = -0.486, p < 0.001). Similarly, eGFR 
showed positive correlation with T3 (r = 0.524, p < 
0.001) and FT3 levels (r = 0.468, p < 0.001). No 
significant correlation was found between TSH and 
markers of renal function. 

Discussion 

This study provides comprehensive data on thyroid 
function abnormalities in chronic kidney disease 
patients and demonstrates a clear relationship 
between the severity of renal impairment and the 
degree of thyroid dysfunction. Our findings are 
consistent with previous studies documenting 
significant alterations in thyroid hormone 
metabolism in the CKD population.[13,14] 

Thyroid Dysfunction in CKD: The most striking 
finding in our study was the high prevalence of low 
T3 syndrome, affecting 62% of CKD patients 
overall and increasing to 78% in stage 5 CKD. This 
pattern, characterized by decreased T3 levels with 
relatively preserved T4 and TSH levels, represents 
the most common thyroid abnormality in CKD and 
reflects impaired peripheral conversion of T4 to 
T3.[15,16]  

The significantly lower mean T3 (68.4 ± 22.8 
ng/dL) and FT3 (2.1 ± 0.6 pg/mL) levels in CKD 
patients compared to controls (p < 0.001) 
underscore the magnitude of this dysfunction. The 
pathophysiology of low T3 syndrome in CKD is 
multifactorial. Uremic toxins accumulate in CKD 
and inhibit the activity of type 1 deiodinase, the 
enzyme responsible for peripheral conversion of T4 

to T3.[17] Additionally, metabolic acidosis, 
commonly present in advanced CKD, further 
impairs this conversion. Protein-energy 
malnutrition, frequently observed in CKD patients, 
contributes to decreased thyroid hormone binding 
proteins and altered hormone metabolism.[18] 

Stage-wise Progression: Our study demonstrated a 
clear progressive decline in T3 and FT3 levels 
correlating with worsening renal function, with the 
most pronounced changes observed in stages 4 and 
5 CKD. This finding is clinically significant as it 
suggests that thyroid dysfunction is not merely an 
epiphenomenon but is intrinsically linked to the 
severity of uremia. The strong negative correlation 
between serum creatinine and T3 levels (r = -0.542, 
p < 0.001) and the positive correlation between 
eGFR and T3 levels (r = 0.524, p < 0.001) support 
this relationship. 

These correlations align with studies showing that 
accumulation of uremic toxins and the degree of 
renal impairment directly influence thyroid 
hormone metabolism.[19] The progressive nature 
of these changes suggests that regular monitoring 
of thyroid function should be integrated into the 
routine follow-up of CKD patients, particularly 
those with advancing disease. 

Clinical Implications of Low T3 Syndrome: The 
clinical significance of low T3 syndrome in CKD 
remains a subject of debate. While some 
researchers consider it an adaptive response to 
conserve energy in chronic illness, emerging 
evidence suggests that low T3 levels may be 
associated with adverse outcomes in CKD 
patients.[20] Studies have reported associations 
between low T3 syndrome and increased mortality, 
cardiovascular events, and accelerated CKD 
progression. However, whether thyroid hormone 
replacement therapy in these patients improves 
outcomes remains controversial and requires 
further investigation through randomized controlled 
trials. 

In our study, 8% of patients had subclinical 
hypothyroidism and 4% had overt hypothyroidism. 
These figures are slightly higher than the general 
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population, suggesting that CKD patients may be at 
increased risk for developing true thyroid disease in 
addition to non-thyroidal illness syndrome. The 
distinction between low T3 syndrome and true 
hypothyroidism is clinically important as the latter 
requires thyroid hormone replacement therapy. 

Preserved TSH Levels: An interesting finding in 
our study was the relatively preserved TSH levels 
across all CKD stages, with no significant 
difference between patients and controls. This 
observation is consistent with the concept of low 
T3 syndrome, where the hypothalamic-pituitary 
axis remains intact and TSH levels stay within the 
normal range despite peripheral thyroid hormone 
abnormalities.[21] The preservation of TSH levels 
helps distinguish low T3 syndrome from primary 
hypothyroidism and suggests that the thyroid gland 
function per se is not primarily affected in most 
CKD patients. 

Comparison with Previous Studies: Our findings 
are concordant with several previous investigations. 
A study by Kaptein documented similar patterns of 
thyroid dysfunction in CKD patients, with low T3 
syndrome being the predominant abnormality.[22] 
Similarly, research by Carrero demonstrated that 
thyroid dysfunction prevalence increases with 
declining renal function, supporting our stage-wise 
analysis.[23] 

However, some studies have reported higher 
prevalences of subclinical and overt 
hypothyroidism in CKD populations than we 
observed. These differences may be attributed to 
variations in study populations, geographic factors, 
iodine nutritional status, and inclusion criteria. Our 
strict exclusion of patients with pre-existing thyroid 
disorders may have resulted in lower prevalence 
rates of overt thyroid disease. 

Mechanisms and Pathophysiology: Multiple 
mechanisms contribute to thyroid dysfunction in 
CKD beyond impaired peripheral conversion of T4 
to T3. These include alterations in thyroid hormone 
binding proteins, decreased renal clearance of 
iodine leading to changes in intrathyroidal iodine 
content, reduced thyroid hormone receptor 
expression, and the effects of uremic toxins on the 
hypothalamic-pituitary-thyroid axis.[24,25] 

Furthermore, medications commonly used in CKD 
management may influence thyroid function. 
Phosphate binders, erythropoietin, and various 
antihypertensive agents can interfere with thyroid 
hormone metabolism and should be considered 
when interpreting thyroid function tests in this 
population. 

Limitations: Several limitations of our study 
should be acknowledged. The cross-sectional 
design precludes establishment of causality and 
does not allow assessment of temporal changes in 

thyroid function as CKD progresses. Longitudinal 
studies following patients through different CKD 
stages would provide more definitive data on the 
evolution of thyroid dysfunction. 

We did not measure reverse T3 (rT3), which is 
typically elevated in low T3 syndrome and would 
have provided additional confirmation of this 
diagnosis. Additionally, we did not assess the 
impact of thyroid dysfunction on clinical outcomes 
such as cardiovascular events, hospitalization rates, 
or mortality, which would be valuable for 
determining the clinical significance of these 
findings. 

The relatively small sample size in stage 2 CKD 
(n=12) may limit the power to detect subtle 
differences in this subgroup. Future studies with 
larger cohorts across all CKD stages would 
strengthen these observations. 

Clinical Recommendations: Based on our 
findings, we recommend regular screening of 
thyroid function in CKD patients, particularly those 
with stage 4 and 5 disease. While routine thyroid 
hormone replacement for low T3 syndrome is not 
currently recommended due to lack of evidence for 
benefit, identification of patients with true 
hypothyroidism requiring treatment is essential. 

Clinicians should be aware that standard reference 
ranges for thyroid hormones may not be 
appropriate for CKD patients, and interpretation of 
thyroid function tests should consider the stage of 
kidney disease. The diagnosis of hypothyroidism in 
CKD patients should not be based solely on low T3 
levels but should require elevation of TSH levels. 

Conclusion 

This study demonstrates that thyroid dysfunction, 
particularly low T3 syndrome, is highly prevalent 
in chronic kidney disease patients and shows a 
strong correlation with the severity of renal 
impairment. The progressive decline in T3 and FT3 
levels across advancing CKD stages, coupled with 
relatively preserved TSH levels, characterizes the 
typical pattern of thyroid dysfunction in this 
population. Low T3 syndrome affected 62% of 
CKD patients overall, increasing to 78% in stage 5 
disease, making it the predominant thyroid 
abnormality in this population. The significant 
negative correlation between markers of renal 
function and T3 levels underscores the relationship 
between uremia and thyroid hormone metabolism. 
Regular monitoring of thyroid function should be 
considered an integral component of 
comprehensive CKD management. While the 
clinical significance of low T3 syndrome and the 
role of thyroid hormone replacement remain topics 
requiring further investigation, identification of 
patients with true hypothyroidism is essential for 
appropriate treatment. These findings emphasize 
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the complex interplay between renal and thyroid 
function and highlight the need for a 
multidisciplinary approach to managing CKD 
patients. Future longitudinal studies and 
randomized controlled trials are necessary to 
establish the prognostic significance of thyroid 
dysfunction in CKD and to determine optimal 
management strategies for improving patient 
outcomes. 
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