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Abstract 

Objectives: The primary objective of this study was to establish prevalence of hypothyroidism in 

hyponatremic patients and secondly, to evaluate the relationship between hyponatremia and thyroid 

dysfunction, and thus emphasizing the necessity of thyroid function checking in patients with 

hyponatremia. 

Results: The study involved 200 patients with hyponatremia out of these 120 (60%) of them had 

hypothyroidism. Among the hypothyroid patients, the incidence of hyponatremia was stratified by 

severity: 45 (37.5%) of patients had moderate hyponatremia with serum sodium levels between 130-

134mmol 60 (50.0%) had severe hyponatremia with serum sodium levels between 125-129mmol and 

15 (12.5%) had severe hyponatremia with serum sodium <125mmol. The mean age of the participants 

was 55.4 ± 12.3 years, with a male-to-female ratio of 1:1.2. Odds for comorbidity were hypertension 

at 45%, diabetes mellitus at 30%, and cardiovascular disease at 25%. 

Conclusion: The results presented show that hypothyroidism is a very widespread disease among 

patients with hyponatremia, which points to a definite relationship between these diseases. The 

evaluation of thyroid function should be done in patients with hyponatremia, as hypothyroidism is 

often undiagnosed and treatable condition that affects patients’ prognosis. 

 

Keywords: Hypothyroidism, Hyponatremia, Thyroid Function, Electrolyte Imbalance, Geriatric 
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INTRODUCTION 

Hyponatremia is an electrolyte abnormality in which serum sodium is below 135 mmol/L and is 

common in several clinical settings. In recent years, thyroid dysfunction, especially hypothyroidism 

has been implicated as one of the causes of hyponatremia. These findings showed preliminarily that 

there is a strong connection between hypothyroidism and electrolyte imbalance and further research 
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is necessary (1). This introduction attempts to determine the extent to which hypothyroidism can be 

found in hyponatremic patients, establish the existing literature and find out areas that would require 

further studies. 

Hypothyroidism relates to the deficiency of the thyroid hormone produced in the glands that are 

essential to several metabolic compounds, including those, which regulate fluid and electrolytes. 

Deficiency of thyroid hormones affects our normal metabolism and creates complications like 

impaired renal function, and water balance. This impaired renal function can help in the development 

of hyponatremia because the kidney participates in the regulation of sodium and water (2). Several 

studies imply that hypothyroidism may contribute to a significant incidence of hyponatremia, 

especially in elderly customers (3). Both these disorders are especially prevalent in this age group, 

although hypothyroidism becomes more common as people age. Geriatric patients many a times have 

multiple health problems, and sometimes chronic diseases, and physiological changes that accompany 

aging all of which make it complicating to manage their care (4). 

Recent studies have been conducted to show that patients with hyponatremia should undergo thyroid 

function tests. According to Syazana et al. (2020), thyroid hormone levels should be the first 

investigation to be done any time there is unexplained hyponatremia as early detection will enhance 

the patient management process (3). In a cross-sectional, multi-centric study from different regions of 

China Chu et al (2023) also categorized hypothyroidism with hyponatremia coming to the conclusion 

that thyroid disorder should be looked at in patients with hyponatremia. (1). 

Hyponatremia continues to present a major risk in hospitalized patients: the epidemiology. A recent 

cross-sectional study by Zhang and Li (2020) among old inpatient electrocardiogram patients also 

pointed to high prevalence of hyponatremia among this group, indicating that electrolyte checking in 

geriatric wards must considered routine (4). The consequences of these results are quite important, as 

hypotonias is associated with neurological disorders and higher mortality. Conventional treatment of 

hyponatremia becomes challenging in patients with hypothyroidism as the treatment itself may 

involve treatment of the hypothyroidism. 

Present clinical manifestations and comorbidities depend on the type of hypothyroidism, and various 

forms of this pathology have been described in literature. In a tertiary care setting, Bharat and 

Sasturkar (2022) have outlined different forms of hypothyroidism and have specifically pointed to 

cardiovascular disease, obesity, and metabolic syndrome (5). Such conditions may also aggravate the 

clinical presentation and require a combined treatment strategy. Furthermore, Heite (2024) underlines 

that the ways of organizing the hypothyroidism management in the patients with cirrhosis of the liver 

should be chosen taking into account possible adverse outcomes such as hyponatremia (6). 

The present study is the first to demonstrate the relationships between thyroid function and renal issue 

are crucial for the understanding the pathways accounting for hyponatremia. Renal blood flow, 

glomerular filtration rate, and sodium reabsorption by the hormone has been found to be modulated 

and are clearly important in maintaining electrolyte balance (7). Appears that inhibition of these 

processes because of hypothyroidism can cause the development of sodium retaining and 

subsequently hyponatremic. Cao et al. (2021) identified that patients with affected differentiated 

thyroid carcinoma demonstrated changes in sodium levels, which demonstrated that changes in the 

levels of thyroid hormones affect sodium balance (8). 

Moreover, it is equally important to mention the effect of the adrenal insufficiency on the electrolyte 

pattern. Khatri et al. (2023) described the case of a patient with adrenal insufficiency and 

hypothyroidism who had several severe metabolic abnormalities that pointed to a difficult diagnostic 

approach to electrolyte disorders in patients with multiple endocrinopathies (9). This interplay also 

confounds treatment of hyponatremia in patients with hypothyroidism and underscores the importance 

of an interactive evaluation of endocrine function. 

This paper’s subject makes the etiology of hyponatremia in geriatric patients especially pertinent. 

Hyponatremia and its causes in frail elderly hip-fractured patients were investigated by Emektar et 

al., 2024, regarding frail elderly hip-fractured patients, the results suggested that thyroid dysfunction 

played a particular role. Because the number of the older people is growing, it is crucial to know what 

makes people react to hyponatremia. The recognition of hypothyroidism as one possible etiology of 
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hyponatremia in elderly patients may facilitate better patient outcomes as a result of motive treatment 

plans. 

Further, the present studies have mentioned increased incidence of hyponatremia in different groups 

of patients such as with liver cirrhosis and head and neck cancer. Cirrhotic patients suffering from 

hypothyroidism admitted within this time were a total of 96 out of 200 a prevalence rate of 48%, Saha 

and Bhakta 2024 the present study showed us that there is complex interplay between liver function 

and thyroid function (7). This might be due to change in thyroid hormones metabolism and clearance 

by liver in cases of liver disorder affecting the general thyroid results. In addition, Pi et al. (2021) also 

reported that head and neck cancer patients undergoing radiotherapy also show changes of electrolyte 

levels and the appearance of hyponatremia. In focus, they elucidated the need to monitor these 

patients’ thyroid status more closely, as thyroid disorders can precipitate renal individuals’ electrolyte 

imbalance, and subsequent clinical deterioration (11). 

 

Another issue which is good evidence of the necessity of the complicated clinical approach is the 

presence of hypothyroidism and its impact on the possibility of hyponatremia management. 

Dysfunction in the thyroid gland should not be overlooked when patients of healthcare providers 

present with electrolyte abnormalities, especially among high-risk populations for the disease. 

According to the literature, treatment of hypothyroidism not only can correct the hyponatremia but 

also improve metabolic function.  (10). This re-emphasizes the need to provide care that is both 

holistic includes endocrine assessment and electrolyte balance especially from patients with chronic 

diseases and elderly patients. 

 

Objective: The objective of this study is to evaluate the prevalence of hypothyroidism in patients 

diagnosed with hyponatremia and to explore the underlying mechanisms linking these two conditions. 

 

MATERIALS AND METHODS:  

Study Design: Cross sectional study 

 

Study setting: The proposed study was conducted at Punjab Rangers Teaching Hospital Lahore, 

Pakistan, which specializes in endocrine and metabolic disorders thus allowing for a good evaluation 

of the patients. 

 

Duration of the study: The proposed study was conducted in the duration from January 2024 to June 

2024 in order to have enough time for patients’ enrolment, data collection and data analysis. 

 

Inclusion Criteria: 

A participant must be 18 years of age or older, with hyponatremia defined as serum sodium 

concentration <135 mmol/L and willing to sign the informed consent. 

 

Exclusion Criteria:  

All those with an acute illness, those who have recently undergone thyroid surgery, and those who 

are on thyroid hormone replacement agents will also not be included due to interferences with thyroid 

test results. 

 

Methods: 

This Participants for this study will consist of hyponatremic patients attending the tertiary care 

hospital endocrine clinic. The participant will be interviewed and once the client gives a formal 

consent, he/she will be subjected to a detailed medical history and physical examination. Serum 

sodium will be determined in blood samples and thyroid function will be evaluated by determination 

of TSH and FT4 levels. Hyponatremia will also be defined as a serum sodium of less than 135mmol/L 

and hypothyroidism will be diagnosed in patients with increased thyroid-stimulating hormone (TSH) 

and decreased free thyroxine (FT4). The study will use reference laboratory values to categorize the 
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level of severity of hyponatremia. Simple descriptive and comparative statistics will be used to 

establish the occurrence of hypothyroidism among the hyponatremic patients. In descriptive part 

descriptive analysis of demographic and clinical features will be used, while in inferential part chi-

square tests will be applied to compare hypothyroidism and hyponatremia. Level of significance will 

be set at 0.05 meaning the p-value obtained will be less than 0.05. Analysis of data will be done using 

statistical software in order to minimize probability of error in the results. 

 

RESULTS:  

A total of 200 patients with hyponatremia participated in the study, and of them, 120 patients (60 

percent) were screened for hypothyroidism. Table 1 presents the demographic features of the 

participants in the study. The family caregivers had a mean age of 55.4 years ±12.3years which 

showed that the participants realized and came to the study from a middle-aged population. The male-

to-female ratio was 1:1.2, which indicates in turn those females are represented in the participants’ 

group in a somewhat greater measure than males.  

 

The findings of the current study indicate that the commonest coexisting diseases involved 

hypertension, diabetes mellitus, and cardiovascular diseases they include hypertension 45%, diabetes 

Mellitus 30% and cardiovascular diseases 25%. Hyponatremia and hypothyroidism may coexist with 

other diseases, which could worsen clinical outcome of these patients and stress the importance of 

proper evaluation of health status. These comorbidities indicate the need to more closely evaluate and 

control risk factors associated with them in patients with the disease. 

 

Table 1: Demographic Characteristics of Participants 

Characteristic 
Total Participants 

(N=200) 

Hypothyroid 

(N=120) 

Non-Hypothyroid 

(N=80) 

Age (years, mean ± SD) 55.4 ± 12.3 57.2 ± 11.5 52.5 ± 12.0 

Gender (male: female) 90:110 50:70 40:40 

Comorbidities    

- Hypertension 90 (45%) 60 (50%) 30 (37.5%) 

- Diabetes Mellitus 60 (30%) 40 (33.3%) 20 (25%) 

- Cardiovascular Disease 50 (25%) 35 (29.2%) 15 (18.8%) 

 

Exploring the results of the analysis made in the laboratory it became clearly seen that hypothyroid 

patients manifest a considerable relationship between serum sodium concentration and total and free 

thyroid hormone level. A significantly lower serum sodium concentration was observed in the 

hypothyroid group 128.5 ± 4.2 mmol/L and the non-hypothyroid group 132.1 ± 3.8 mmol/L p < 0.001. 

Nonetheless, mean TSH was higher in hypothyroid population (8.4 ± 2.5 mIU/L) than non-

hypothyroid group (2.1 ± 1.2 mIU/L, p < 0.001) and FT4 was lower in hypothyroid group (0.8 ± 0.3 

ng/dL) than non-hypothyroid subjects (1.2 ± 0). 

 

Table 2: Laboratory Findings of Participants 

Laboratory Parameter Hypothyroid (N=120) Non-Hypothyroid (N=80) p-value 

Serum Sodium (mmol/L) 128.5 ± 4.2 132.1 ± 3.8 < 0.001 

TSH (mIU/L) 8.4 ± 2.5 2.1 ± 1.2 < 0.001 

FT4 (ng/dL) 0.8 ± 0.3 1.2 ± 0.2 < 0.001 

 

Finally, the incidence of hyponatremia was analyzed based on the degree of hypothyroidism as a 

source of variation. The hypothyroid patients, 45 (37.5%) had mild hyponatremia with serum sodium 

concentrations between 130-134 mmol/L. Moderate hyponatremia was defined as sodium level of 

125-129 mEq/L, and 60 patients fell into this category (50.0%) severe hyponatremia was defined as 

sodium level less than 125 mEq/L, and 15 patients (12.5%) met this criterion. Such stratification 
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shows that hypothyroidism patients can experience mild to severe hyponatremia and calls for progeny 

observation in electrolyte balance. Knowledge of these differences may help design correct 

management protocols based on the severity of hyponatremia. 

 

Table 3: Severity of Hyponatremia in Hypothyroid Patients 

Severity of Hyponatremia Frequency (N=120) Percentage (%) 

Mild (130-134 mmol/L) 45 37.5 

Moderate (125-129 mmol/L) 60 50.0 

Severe (<125 mmol/L) 15 12.5 

 

The analyses of the results of the present clinical investigation show that hypothyroidism was present 

in a high number of the patients with hyponatremia, which points to the existence of the ‘‘strong’ 

relationship between the considered pathologies. This association calls for healthcare providers to 

endorse assessment of the thyroid status in patients with hyponatremia. Since hypothyroidism makes 

it easy for a patient to develop low sodium level in the body, if the same is diagnosed early by 

clinicians, proper management may reduce likelihood of very serious complications that are affiliated 

to this condition. Therefore, it may be beneficial for utilizing early diagnosis and management of 

hypothyroidism in the patients to enhance the overall rates of success. The significance of these 

findings for improving clinical practices is captured in the implications of the summary and further 

insight of the findings will be discussed in the subsequent section. 

 

Discussion:  

The results of this research is comparable to previous studies on hypothyroidism as it pointed out a 

high incidence of the disease in hyponatremia in that about 60% of the patients with hyponatremia 

also show symptoms of hypothyroidism. This finding is in conformity with other studies which show 

there exists a strong correlation between thyroid dysfunctions and electrolyte abnormalities, chiefly 

hyponatremia (1, 2). The biological credibility for this association may be attributed to kidney 

dysfunction and water retention resulting from the impact of thyroid hormones on renal handling. It 

is well understood that hypothyroidism affects the glomerular filtration rate and affects the control of 

electrolytes such that sodium may be retained and lead to hyponatremia (3). 

Therefore, assessing the hypothesis that thyroid hormones are involved in regulation of sodium 

homeostasis, we found the mean serum sodium levels in hypothyroid patients to be significantly lower 

than those in patients without thyroid dysfunction. Similar relationship has been documented in 

previous researches where hypothyroidism has been noted can cause alterations in normal fluid and 

Kidney functioning ability adding to hyponatremia. (4, 5). These findings of our hypothyroid patients 

show a raised TSH and low FT4 which strengthens our hypothesis that thyroid hormone deficiency is 

partially responsible for electrolyte disturbance. 

Thus, the data showed that out of the hypothyroid patients approximately 55% experienced moderate 

hyponatremia, which is critical in clinical practice. Severe hyponatremia results in neurologic 

manifestations, primarily seizures and compromised mental status, calling for rapid identifiable and 

treatment (6). In addition, high prevalence of comorbidity like hypertension and diabetes among 

participants of the study indicates that such factors might worsen the case scenario and the overall 

handling of hyponatremia and hypothyroidism. 

The observed demographic characteristics of the participants reflect what earlier existing literature 

that inclined towards hypothyroidism as a disease that is common among older people and even more 

so women (7, 8).  

The male-to-female ratio of 1:1.2 in the present study also corroborates the epidemiological pattern 

of thyroid disorders and the risk factor of being a woman. It is also possible that changes in thyroid 

function with age and more frequent presence of comorbidities might have an impact on the 

development of hypothyroidism in patients with hyponatremia of older age. 
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Another important discovery about the researched topic is that hypothyroidism is strongly linked to 

hyponatremia as it was established mathematically by comparing TSH/Serum sodium correlation co-

efficient in patient and control groups. Clinicians might then seek to include routine thyroid function 

tests in patients presenting with hyponatremia particularly the elderly. This may be due to the fact that 

early diagnosis and treatment of hypothyroidism may improve sodium status and the patient’s general 

wellbeing since renal function and sodium handling are known to be amplified by normal thyroid 

hormones (9). 

The study also has implications of practical importance emphasizing the management of 

hyponatremia associated with hypothyroidism. In cases of routine management of hyponatremia, 

general principles of treatment include fluid restriction, and sodium supplementation but relief of 

thyroid pathology has to be sought as well. Not only the hormonal deficiency may be corrected by 

thyroid hormone replacement therapy but also hyponatremia in the patient (10). This fact emphasizes 

the necessity of a complex medical examination of the patients with the electrolyte abnormalities and 

the involvement of endocrine and metabolic examinations. 

 

Despite  

However, this study has several limitations that need to be acknowledged Although the present study 

has yielded substantial findings, the following methods can be used to reduce the limitations of the 

study. Relative to the study design, the cross-sectional design makes causal relationships between 

hypothyroidism and hyponatremia difficult to determine. Moreover, the study group was recruited 

from one tertiary care center and may not reflect the results in other centers. Future longitudinal 

research must be conducted to describe the associations of thyroid dysfunction and hyponatremia, 

establish novel treatment modalities and life objectives for patients with both disorders. 

 

Finally, the present work supports the hypothesis about the existence of hypothyroidism in 

hyponatremic patients. The study calls for hormonal assessment of thyroid hormone levels in those 

patients with the symptoms of hyponatremia, let alone elderly patients and those with underlying 

diseases. This way the relationship between these conditions can be understood, and thus adding value 

to the way diagnostics and treatments are planned and implemented which may benefit clients/ 

patients in the long run. More studies should be directed at examining the pathways by which these 

two endocrine pathologies are related and assessing the effects of thyroid hormone replacement 

therapy on the management of hyponatremia. 

 

CONCLUSION 

The current findings of this study confirm that patients with hyponatremia are likely to have 

hypothyroidism, and nearly 60 percent of the participants in this study were found to have some form 

of thyroid abnormality. Pakistan has strong association between serum sodium levels and TSH which 

points towards the fact that hypothyroidism could be the main cause of hyponatremia. Based on the 

observed complications of hyponatremia such as neurological changes, the authors recommend 

electrolyte disturbances should prompt thyroid function tests because of the high prevalence in older 

patients with comorbid conditions. It also could also be a learning opportunity because early detection 

and efficient managing of hypothyroidism will greatly reduce patient morbidity and improve 

metabolism by stabilizing their sodium levels.  

 

Further clinical and experimental studies are needed to determine how thyroid dysfunction affects 

sodium balance and to assess whether thyroid hormone supplementation is an effective intervention 

to treat hyponatremia in hypothyroid patients, in order to enhance clinical management and patients’ 

outcomes. 
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