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Abstract 
Background: Renal impairment is frequently linked to 

hypothyroidism, a condition characterized by insufficient 

thyroid hormone production. Thyroid hormones, 

particularly triiodothyronine (T3) and thyroxine (T4), are 

crucial in regulating renal function by influencing serum 

creatinine levels and glomerular filtration rate (GFR). The 

multifaceted interaction between hypothyroidism and 

renal function necessitates careful assessment and 

management to prevent or reverse renal impairment. 

Methods: A 60-year-old male presented with symptoms of 

lethargy and muscle aches. Laboratory tests revealed 

elevated serum creatinine levels (2.7 mg/dL), reduced GFR 

(27 mL/min/1.73 m²), and a thyroid-stimulating hormone 

(TSH) level of 400 mIU/L. A 99mTcDTPA renal scan showed 

compromised cortical function in both kidneys. The 

patient was diagnosed with hypothyroidism and initiated 

on levothyroxine therapy at 100 micrograms daily. Results: 

After two months of thyroid hormone replacement 

therapy (THRT), the patient's renal function improved 

significantly, with normalized serum creatinine (0.87 

mg/dL) and increased GFR (87 mL/min/1.73 m²). By six 

months, the patient remained asymptomatic, with stable 

thyroid function and improved renal parameters.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion: This case highlights the significant impact of 

hypothyroidism on renal function, demonstrating that 

appropriate THRT can lead to substantial recovery in renal 

impairment. Routine evaluation of thyroid function should 

be considered in patients with unexplained renal 

dysfunction to identify and manage potentially reversible 

causes. 
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Introduction 

Renal impairment is a prevalent clinical concern, and its association 
with thyroid dysfunction, particularly hypothyroidism, is 
increasingly recognized. Thyroid hormones play a crucial role in 
regulating various physiological processes, including renal 
function. The hormones triiodothyronine (T3) and thyroxine (T4) 
are known to influence serum creatinine levels and glomerular 
filtration rate (GFR), thereby affecting renal function. 
Hypothyroidism, a common endocrine disorder characterized by 
insufficient thyroid hormone production, has been identified as a 
potential cause of renal impairment. Notably, the pathophysiology 
of renal dysfunction in hypothyroidism is multifaceted, involving 
both direct and indirect effects of thyroid hormones on renal and 
cardiovascular systems (Montenegro et al., 1996; Suher et al., 2005). 
In hypothyroidism, renal impairment can occur due to a direct 
effect of thyroid hormones on kidney function as well as through 
 
  
 
 
 
 
 
 
 
 

Significance | This case showed the reversible nature of renal 

impairment in hypothyroidism, emphasizing the importance of timely 
thyroid hormone replacement therapy. 
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hemodynamic changes. Thyroid hormones are involved in renal 
growth and development, renal hemodynamics, and the 
maintenance of sodium and water balance. A reduction in thyroid 
hormone levels can lead to decreased cardiac output and renal 
blood flow, resulting in diminished GFR and increased serum 
creatinine levels. This phenomenon is particularly notable as it can 
often be reversible with appropriate thyroid hormone replacement 
therapy (THRT) (Vikrant et al., 2013). 
Despite the potential for reversible renal impairment, 
hypothyroidism often goes unrecognized as a cause of renal 
dysfunction. Clinical manifestations may be subtle or absent, even 
in the presence of significant thyroid hormone deficiency. 
Therefore, patients with elevated serum creatinine levels and 
unexplained renal impairment should be evaluated for thyroid 
function. Accurate assessment often requires additional diagnostic 
tools such as isotope GFR studies to differentiate between true renal 
impairment and increased creatinine production or tubular 
secretion. 
The significance of this connection underscores the necessity of 
considering thyroid function tests in the diagnostic workup of renal 
impairment, particularly when the etiology remains unclear. This 
case report aims to illustrate the impact of hypothyroidism on renal 
function, highlighting the potential for recovery with appropriate 
THRT. By documenting a case of reversible renal impairment 
secondary to hypothyroidism, this report emphasizes the 
importance of addressing thyroid dysfunction in patients with renal 
issues and the effectiveness of levothyroxine therapy in restoring 
normal renal function. 
 
Case Report 
A 60-year-old male presented with symptoms of lethargy and 
muscle aches but did not report any urinary complaints. Physical 
examination revealed bradycardia with a heart rate of 56 beats per 
minute, normal blood pressure at 130/80 mmHg, pallor, dry skin, 
periorbital puffiness, non-pitting edema, and slow-relaxing ankle 
reflexes. Notably, the thyroid gland was not palpable, and the 
abdominal examination did not reveal any significant findings. 
Laboratory investigations showed the following abnormalities: 
hemoglobin was 8 g/dL, indicative of microcytic hypochromic 
anemia; serum urea was elevated at 65 mg/dL; creatinine levels were 
2.7 mg/dL; and the estimated Glomerular Filtration Rate (eGFR), 
calculated using the Cockcroft–Gault equation, was 27 
mL/min/1.73 m². Electrolyte levels included sodium at 137 mEq/L, 
potassium at 4.1 mEq/L, and chloride at 101 mEq/L. Calcium was 
8.7 mg/dL, phosphorus was 3.1 mg/dL, and uric acid was 6.2 mg/dL. 
Other relevant values included total protein at 7.1 g/dL, albumin at 
4.2 g/dL, bilirubin at 0.7 mg/dL, aspartate aminotransferase (AST) 
at 80 IU/L, alanine aminotransferase (ALT) at 30 IU/L, alkaline 

phosphatase at 77 U/L, random blood sugar at 90 mg/dL, 
cholesterol at 422 mg/dL, triglycerides at 757 mg/dL, and serum 
creatine phosphokinase at 271 U/L. 
Urinalysis showed 6–8 pus cells with a sterile culture. Urinary 
myoglobin was absent, and 24-hour urine protein levels were 80 
mg. Ultrasound evaluation revealed normal-sized kidneys (left 
kidney: 9.7 x 3.7 cm; right kidney: 9 x 3.6 cm) with patent renal 
arteries on both sides. 
A 99mTcDTPA renal scan demonstrated severely compromised 
cortical function in both kidneys, though clearance was adequate. 
The patient was diagnosed with hypothyroidism based on the 
following thyroid profile: thyroid-stimulating hormone (TSH) was 
elevated at 400 mIU/L, free T3 was 1.8 pg/mL, free T4 (FT4) was 
0.87 ng/dL, and anti-thyroid peroxidase antibodies were markedly 
elevated at 4550 IU/mL. The patient was initiated on levothyroxine 
at a dose of 100 micrograms daily and advised to return for follow-
up. 
Follow-Up and Outcome 
At the 2-month follow-up, the patient's serum creatinine levels had 
normalized. By the 6-month follow-up, the patient was 
asymptomatic and showed significant improvements: hemoglobin 
increased to 12 g/dL, serum urea decreased to 24 mg/dL, creatinine 
reduced to 0.87 mg/dL, and eGFR improved to 87 mL/min/1.73 m², 
as calculated by the Cockcroft–Gault equation. Serum cholesterol 
levels were reduced to 165 mg/dL, triglycerides decreased to 154 
mg/dL, and thyroid function normalized with TSH at 3 mIU/L and 
FT4 at 1.0 ng/dL. A repeat 99mTcDTPA renal scan indicated a mild 
compromise in cortical function but showed adequate clearance in 
both kidneys, demonstrating a remarkable recovery of renal 
function following thyroid hormone replacement therapy (THRT). 
 
Discussion 
The case presented highlights a significant interaction between 
hypothyroidism and renal function. Initial renal impairment 
prompted a thorough investigation, which ultimately revealed 
hypothyroidism as the underlying cause. Thyroid hormone 
replacement therapy (THRT) led to a remarkable recovery of renal 
function, underscoring the importance of considering thyroid 
dysfunction in patients with renal abnormalities. 
In primary hypothyroidism, elevations in serum creatinine are 
often observed, and this elevation is usually reversible upon 
appropriate treatment (Davis et al., 1983; Steiger et al., 1991). 
Hypothyroidism affects renal function through several 
mechanisms, including impaired renal growth and development, 
altered renal hemodynamics, and disturbances in sodium and water 
homeostasis. Thyroid hormones play a crucial role in regulating 
glomerular filtration rate (GFR) and renal blood flow (RBF). A 
decline in thyroid hormone levels, rather than thyroid 
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autoimmunity itself, is more commonly associated with kidney 
dysfunction (Kreisman & Hennessey, 1999). 
The pathophysiology of renal impairment in hypothyroidism is 
multifaceted. Thyroid hormones directly influence the 
cardiovascular system, which in turn affects cardiac output and 
renal blood flow. Reduced cardiac output leads to decreased GFR 
and contributes to hyperlipidemia. Indirect effects through 
paracrine signaling further exacerbate renal dysfunction. 
Restoration of thyroid hormone levels through levothyroxine 
therapy often results in the normalization of GFR and RBF. For 
patients with chronic kidney disease (CKD), THRT has been shown 
to improve eGFR significantly (Nakahama et al., 2001). 
Although hypothyroid myopathy, which can lead to myalgia and 
rhabdomyolysis, occasionally causes acute kidney injury, it is a rare 
complication (Leonetti et al., 1992; Sekine et al., 1993). Overall, 
THRT for primary hypothyroidism has proven effective in 
enhancing renal function in CKD patients. 
 
Conclusion 
This case underscores the necessity of considering thyroid function 
in patients with unexplained renal impairment. Routine thyroid 
function tests should be included in the diagnostic workup for renal 
dysfunction of unknown origin. For patients with known chronic 
kidney disease, evaluating thyroid function and administering 
appropriate THRT can correct reversible renal impairment caused 
by hypothyroidism. Recognizing and treating hypothyroidism in 
such cases can lead to significant improvements in renal function 
and overall patient health. 
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