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Abstract: A diminished circulating thyroid hormonal concentrations, alterations to peripheral hormone metabolism,
disrupted binding to carrier proteins, potential decrease in tissue thyroid thyroid hormone content, and an increased iodine
store in the glands of the thyroid are some of the ways that chronic renal failure (CRF) impacts thyroid function. The goal
of the research is to determine whether thyroid function and chronic renal failure are related. Furthermore, we attempted
to investigate how CRF affected serum creatinine in relation to thyroid hormone levels (T3 and T4) with thyroid stimulated
hormones (TSH). This study included 40 healthy individuals as a baseline group (20 male, 20 female) and 15 patients with
chronic renal dysfunction (25 male, 25 female). The age range was between 20 and 60. Each including the two groups had
measurements of T4, T3, TSH, urea, and creatinine. The findings showed a statistically significant decrease in T3 and T4,
but an increase in TSH, urea, uric acid, as well as creatinine in the patient group relative to the control group.
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INTRODUCTION

End-stage renal disease, also known as renal failure, is a medical condition marked by a marked deterioration in
kidney function that makes it impossible for the kidneys to efficiently filter waste from the blood [1]. When the kidneys
function at less than 15% of their normal capability, this disease develops. There are two types of kidney failure: chronic
renal failure, which progresses gradually and is usually irreversible, and acute renal failure, a condition which happens
unexpectedly, and may be repaired [2]. Leg edema, exhaustion, nausea, diminished appetite, and cognitive confusion are
common signs of the illness. Uremia, hyperkalemia, and volume overload are among the consequences of both acute and
chronic failure. Complications include anemia, hypertension, and cardiovascular disease might result from continuous
failure [3].

In patients whose kidneys are no longer able to perform these functions normally, renal dialysis is a medical
technique that involves eliminating excess water, solutes, and toxins from their blood [4]. Renal replacement therapy is the
term used to describe this. 1943 was the first success in the field of dialysis. Acute renal damage, which is defined as an
abrupt and rapid loss of kidney function, or chronic kidney failure that has advanced to stage 5 may require dialysis. When
the glomerular filtration rate goes below 15% of the normal level and the creatinine clearance falls below 10 mL per minute,
stage 5 chronic renal failure is diagnosed [5].

When a patient has symptomatic renal failure and their glomerular filtration rate (GFR) is less than 15 mL/min,
chronic dialysis is advised. Starting dialysis at progressively higher estimated glomerular filtration rate (¢GFR) values was
a discernible trend between 1996 and 2008 [6]. All of the body's organ systems, including the heart, muscles, and brain,
have been shown to be affected by thyroid disease. Renal function is also impacted by thyroid state. Thyroid hormone has
an immediate impact on kidney function as well as systemic or local hemodynamic alterations [7]. Thyroid dysfunction
affects renal the flow of blood, the glomerular filtration rate (GFR), tubular secretory and absorption capacity, electrolyte
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pumps, and kidney shape. Both hyperthyroidism and significantly affect renal function [8]. Thyroid hyper- and
hypofunction of the thyroid have been linked to a number of glomerulopathies [9]. However, there are few clinical research
on thyroid gland disorders and its relationship to renal function, and little has been established about the impact of thyroid
dysfunction on human renal function. The majority of research on thyroid hormone's effects on the kidney has been done
on rats [10]. Furthermore, because changes in recorded renal function indicators are often within the normal range, the
kidney's effects of thyroid hormones in humans might be mild and go unreported by clinicians. This study aimed to assess
changes in renal function biochemical markers in individuals with thyroid gland disorders and to establish a correlation
between these parameters and the patient's endocrine profile.

MATERIALS AND METHODS

Sample Collection

The research population, which spanned in age from 20 to 60, began in January 2024 and ended in August 2025.
There were 50 subjects in all, 40 of whom were in the control group. Five milliliters of blood were taken in a plane tube,
allowed to clot for twenty to thirty minutes, and then centrifuged using a macro centrifuge for five to fifteen minutes at
3000 rpm. Fresh, non-hemolysis serum was then collected and stored in a deep freezer (-20 Co). The obtained serum was
split into two tubes in order to measure changes in thyroid hormone levels and kidney function tests, which include: Those
individuals underwent a thorough clinical evaluation that included physical tests and a history of illness. This assessment
showed that all individuals with different levels of chronic renal failure and no prior history of thyroid dysfunction were
included in the trial. Thyroid hormones are measured using radioimmune test methods using a hormonal kit from
BIOMERIEYX in France [11].

Blood urea [12, 13]
Principle

Urease hydrolyzes urea to produce carbon dioxide and ammonia. When sodium nitroprusside is present as a
coupling agent, the ammonia produced combines with alkali hypochlorite and salicylate of sodium to produce a green
chromophore molecule [14]. The amount of urea in the specimen is directly correlated with the color's intensity.

UREASE
Urea + H:0 —————> 2NH3+2 CO2

NITROPRUSSIDE

NH«* + Salycilate + NaCIO ———> Indophenol + NaCl
OH

Serum Creatinine [15]
Principle

Without any pre-treatment, the colorimetric reactions (Jaffe reaction) of ammonia with a standard alkaline picrate
was evaluated kinetically at 490 nm (490-510). The invention of an initial-rate approach has increased this reaction's
specificity, speed, and adaptability.

Analysis of Statistics
The statistical program (SPSS) was used for the statistical analysis, and one-way analysis of variance, or ANOVA
for short, was used to compare the groups. The level of the statistical significance was set at (P<0.05).

RESULTS

Initial Anthropological and Biographical Features of Research Participant

All study groups had similar respondent mean ages. Patients with chronic kidney disease (CKD) shared an age
range of 20 to 60 years, with a mean age of 38.12 & 8.35 years and 40.43 £ 9.54 years for healthy controls. The three groups
did not differ statistically significantly, according to a one-way ANOVA (p =0.2).

Each of the three groups had a fairly equal distribution of sexes (Table 1). Males and females made up 25 (50.0%)
of the CKD group. There were 33 males (51.6%) and 31 females (48.4%) in the control group, compared to 20 (50.0%) in
the DKD group. There was no statistically significant difference in the sex distribution (}* p = 0.6).

The groups' body mass index levels were likewise very similar. CKD patients had a mean BMI of 28.13 + 3.54
kg/m?, while controls had a mean BMI of 27.08 + 3.95 kg/m?. A one-way ANOVA showed no significant difference in
BMI between the three groups (p = 0.3).
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Table 1: Initial anthropometric and Demographic Features of Research Participants
Parameter | CKD (n=50) | Control (n=40) | P-value
Age (years)

Mean + SD | 38.12+8.35 | 40.43 +9.54 0.2*
Range 20-60 20-60

Sex, n (%)

Male 25 (50.0%) 20 (50.0%) 0.6%*
Female 25 (50.0%) 20 (50.0%)

BMI (kg/m?)

Mean £ SD | 28.13+3.54 | 27.08 £3.95 0.3*
Range 20.76-39.65 | 20.23-39.06

Data presented as Mean = Standard Deviation. *One-way ANOVA **Chi-square test

The T3, T4, TSH, urea, and creatinine concentrations (mean + SD) in the sera of patients with chronic renal failure
and the control group are displayed in Table (2), where P < 0.05 was deemed significant.

Table 2: T3, T4, TSH, urea, and creatinine amounts in the serum of renal failure patients and the control group

Subjects CKD (n=50) | Control (n=40) | P-value
T3(ng/ml) 0.76+0.03 2.23+043 P<0.05
T4(ug/ml) 4.12+1.67 9.21£1.76 P<0.05
TSH (uIU/ml) 7.32+2.65 3.54+0.43 P<0.05
Urea (mg/dl) 124.76+23.76 | 36.65+6.23 P<0.05
Creatinine (mg/dl) | 8.21 £1.87 0.87+0.21 P <0.05

Correlation Pattern in the Chronic Kidney Disease Group

Table 3 demonstrates the correlation profile among the investigated variables in the chronic kidney disease group.
Serum T3 (ng/ml) displayed a significant positive correlation with T4(ug/ml) (r=0.28, p=10.19) . Additionally, T3 (ng/ml)
showed a weak but significant positive correlation with serum TSH(uIU/ml) (r = 0.28, p = 0.19), as well as Serum T3
(ng/ml) displayed a significant positive correlation with Urea (r = 0.25, p = 0.17), finally Serum T3 (ng/ml) displayed a
significant positive correlation with Creatinine (r = 0.24, p =0.19).

Table 3: Correlation Analysis of DKK1, Galectin-3, and Clinical Parameters in CKD group

T3 T4 TSH Urea Creatinine

(ng/ml) | (ng/ml) | (IU/ml) | (mg/dl) | (mg/dl)
T3 | r | 1.00 0.28 0.28 0.25 0.24
(ng/ml) p 0.19 0.19 0.17 0.19
T4 r | 0.12 1.00 0.28 0.17
(pg/ml) p | 0.53 1.00 0.19 0.20
TSH r | 0.02 0.14 1.00 0.28 0.66
(WU/ml) [ p | 0.90 0.44 0.19 0.30
Urea r | -0.08 -0.36 0.20 1.00 0.22
(mg/dl) p | 0.66 0.04 0.28 0.46
Creatinine | r | 0.40 0.13 0.23 0.10 1.00
(mg/dl) p | 0.02 0.48 0.36 0.58

DISCUSSION

Sex and gender differences in CKD epidemiology, progression rates, and outcomes are well documented; women
tend to have a higher prevalence of early-stage CKD, whereas men often experience faster progression [16].

Broader work on sex and kidney health has further emphasized that hormonal factors, body composition, and
differential exposure to risk factors can alter both disease course and biomarker expression [17].

By achieving a sex-matched cohort, the present study follows best-practice recommendations that demographic
characteristics should be carefully controlled when evaluating inflammatory and metabolic markers in CKD populations,
thereby improving the interpretability of biomarker—disease associations [18].

This confirms that the cohorts were effectively age-matched, thereby minimizing the influence of age on
subsequent biochemical and clinical comparisons. Age is a well-recognized determinant of renal function, with glomerular
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filtration rate (GFR) declining progressively with advancing age and older individuals exhibiting a higher burden of CKD
and comorbidities [19]. Age also modifies biomarker profiles and inflammatory status, which is why controlling for it is
crucial in CKD biomarker research. Recent methodological reviews have similarly stressed that inadequate adjustment or
matching for age can mask true disease-related signals in biomarker studies [20].

The age profile of 20—65 years reflects a typical working-age adult population, where early identification of kidney
dysfunction has important implications for long-term outcomes and prevention of progression to end-stage kidney disease
(ESKD). However, this also means that the findings may not be directly generalizable to very elderly patients (>75 years),
in whom CKD often coexists with frailty and a higher multi-morbidity burden [21].

According to this study, the concentration of T3 and T4 in the serum of patients with CRF was significantly lower
than that of the control group (P <0.05). Renal insufficiency has been shown to have a variety of effects on thyroid function,
including altered peripheral hormone metabolism, disrupted protein binding, decreased tissue thyroid hormone levels, and
iodine buildup in the thyroid gland [22]. Thyroxine binding-globin (TBG) insufficiency is one of the possible explanations
for the decline in T4 [23]. Serum TSH levels in the CRF and control groups were assessed in this investigation. TSH was
higher than normal in the CRF group. Despite the distortion of TSH in certain euthyroid patients with NTI who have
considerable elevation of TSH due to underlying primary hypothyroidism, other writers interpret this rise as an indication
of recovery from a hypothyroid condition [24]. Serum levels of urea, uric acid, and creatinine were significantly higher in
CRF patients than in the control group. Due to a significant decrease in glomerular filtration rate (GRF), the ability to
eliminate proteinaceous catabolites is compromised, which results in an increase in urea in renal failure. Reduced renal
excretion also contributes to elevated serum creatinine levels [25].

GFR and T3 and T4 levels were found to be significantly correlated in two investigations conducted in Germany
(2021) and Southern India (2022) [26, 27]. Our results, which demonstrate a decrease in GFR along with decreases in T3
and T4 levels, corroborate this association. According to a comparable cross-sectional study, hypothyroidism became more
common in CKD patients as estimated GFR declined [7].

Impaired T4 interaction to serum carrier proteins may be the main cause of the low total T4 readings in patients
with chronic renal failure. Numerous antagonists of T4 binding to serum carrier proteins have been found in CRF patients,
which may be a factor in their lower T4 levels. According to this study, individuals with CRF had significantly lower FT3
and TT3 concentrations in their serum compared to the control group (p<0.001). These findings are consistent with those
of earlier investigations [28-30].

According to other earlier studies, the increased excretion of bound and free T4 in the urine of chronic renal failure
is responsible for the lower total T3 levels. Additionally, a reduction in the peripheral synthesis of T3 from T4 could be the
cause [31].

CONCLUSION

Clinical practice frequently encounters chronic kidney disease (CKD), and people with CKD are more likely to
acquire a number of illnesses, especially thyroid abnormalities. Examining the physiological connection between thyroid
gland disorders and renal illness is essential given the high frequency of both conditions. Significant changes in function
of the thyroid are frequently observed in CKD, especially in variations of FT3 as well as TSH levels. Notably, as the
severity of renal disease increases, so does the chance of thyroid dysfunction. Patients with concurrent thyroid and renal
disorders can significantly improve their overall care and survival with immediate interventions and constant surveillance.
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