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Abstract:
Background: Hyponatremia is a common electrolyte abnormality that affects critically ill patients. It can have a range of symptoms and is classified based on serum osmolality, volume status, and urine sodium levels. 
Methods: This cross-sectional observational study was conducted in a tertiary care hospital. All indoor general medicine ward admissions were screened for hyponatremia over a period of nine months (January 2022-September 2022), and patients requiring medical ICU care and satisfying inclusion criteria were studied. Patients over the age of 18 with serum sodium levels less than or equal to 135 mEq/L were included in the study. 
Results: The most common symptoms were lethargy (36.37%), nausea (33.33%), and headache (16.67%). The majority of patients had hypovolemic hyponatremia (50%). The mean duration of stay in the ICU was 4.5 days, and the mean duration of sodium correction was 3.8 days. There were no complications associated with the treatment of hyponatremia in any of the patients, and there were no deaths.
Conclusion: Hyponatremia is a common electrolyte abnormality in critically ill patients. The most common causes of hyponatremia in this study were gastrointestinal loss and endocrine disorders. The majority of patients had hypovolemic hyponatremia. Proper treatment of hyponatremia can prevent neurological consequences. There were no complications associated with the treatment of hyponatremia in this study.
Keywords: hyponatremia, critically ill, ICU, electrolyte imbalance, hypovolemic hyponatremia.


INTRODUCTION
A typical electrolyte abnormality that affects people who are critically unwell is hyponatremia.1 The symptoms might be anything from nausea and malaise to lethargy, a little drop in serum sodium, headache, convulsions, and coma. Based on the serum osmolality, volume status, and urine sodium levels, hyponatremia can be divided into hypertonic, isotonic, and hypotonic forms. Hypervolemic, euvolemic, and hypovolemic hypotonic hyponatremia are further classified as follows: [2] Hypovolemic hyponatremia: reduced total body water and sodium levels. Sodium deficiency is greater than water deficiency Euvolemic hyponatremia: A rise in body water volume and normal blood sodium levels. Hypervolemic hyponatremia: A rise in the body's sodium content accompanied by a bigger increase in its water content.3 Hyponatremia is treated according to the patient's volume status and how long they have been hypnotized. When hyponatremia is improperly treated, there are substantial neurologic consequences. There is not enough information to determine if higher mortality is independently correlated with hyponatremia on ICU admission. In order to determine the prevalence, cause, and prognosis of critically sick patients admitted to the ICU with hyponatremia, this study was conducted.3
METHODS AND MATERIALS-
The study was approved by the Institutional Ethics committee of Bharati Vidyapeeth (Deemed to be University), medical college, and Hospital, Sangli. Informed consent was taken from each participant. This study was a cross-sectional observational study in tertiary care hospital. all indoor general medicine ward admissions over a period of 9 months ( January 2022-September 2022)  were screened for the presence of hyponatremia and patients requiring medical ICU care and satisfying inclusion criteria were studied. serial serum electrolytes and urine sodium were tested for all patients in the ICU satisfying the inclusion criteria. type of fluid given and daily correction of serum sodium of all patients were noted. 
Patients over the age of 18 who are admitted to the ICU and have serum sodium levels that are less than or equal to 135 mEq/L meet the inclusion criteria.
Exclusion Standards Patients under the age of 18, post-operative patients, those receiving renal replacement therapy, people with hyperlipidemias, paraproteinemias (Pseudohyponatremia), people taking mannitol, people using radiographic contrast agents, and people with hyperglycemia (translocational hyponatremia) were all excluded from the study.
PROCEDURE AND ASSESSMENT-
The outcome was measured in terms of mortality, duration of stay in ICU, number of days required for sodium correction, and complications of treatment if any. patients were followed up till hospital discharge or death. Less than 135 mmol/L of serum sodium was defined as hyponatremia. Patients with translocational hyponatremia (hyperlipedemia), paraprotenemias (Pseudohyponatremia), consuming mannitol, radiographic contrast agents, or experiencing hyperglycemia, as well as those with hypernatremia, were excluded.
Hyponatremic patients (serum sodium level less than 135 mmol/L) and normal serum sodium patients (serum sodium level 135–145 mmol/L) groups were created from the patients. As previously mentioned, three groups of hyponatremic individuals were further classified based on their volume status. At the time of ICU admission, history and clinical assessment were documented for each patient. The use of thiazide diuretics and selective serotonin reuptake inhibitors (SSRIs) was particularly noted in the detailed pharmacological history, and a clinical evaluation of volume status was performed. Patients' characteristics, such as the presence of acute renal failure, the number of days spent on a mechanical ventilator, the length of time spent in the intensive care unit, and other factors that could be used to determine. Complete blood count, fasting blood sugar, serum potassium (K), serum urea, serum creatinine, serum uric acid, liver function tests, lipid profiles, morning serum cortisol, and thyroid function tests were among the laboratory results.



RESULTS -
In the present study, the data were evaluated by using descriptive analysis in terms of frequency and percentage.
Table no.1 Distribution of the demographic variables of participants with hyponatremia in terms of frequency and percentage													n-30
	Clinical Variables
	Clinical Values
	f
	%

	Age in years
	21-30
	4
	13.33

	
	31-40
	8
	26.27

	
	41-50
	10
	33.33

	
	51-60
	9
	30

	
	
	
	

	Gender
	Male
	18
	60

	
	Female
	12
	40

	
	
	
	

	Medical Diagnosis associated with hyponatremia
	
	
	

	
	Hypertension
	12
	40

	
	Diabetes Mellitus
	6
	20

	
	Chronic liver diseases
	9
	30

	
	Renal Failure
	1
	3.33

	
	Ischemic Heart disease
	2
	6.67

	
	
	
	

	[bookmark: _Hlk118553350]Causes of Hyponatremia
	
	
	

	
	Gastrointestinal loss
	10
	33.33

	
	Endocrine disorders
	7
	23.33

	
	Heart Failure
	8
	26.27

	
	Chronic liver diseases
	5
	16.67

	
	
	
	

	Common symptoms
	
	
	

	[bookmark: _Hlk118547059]
	Nausea
	10
	33.33

	
	Headache
	5
	16.67

	
	Drowsiness
	4
	13.33

	
	Lethargy
	11
	36.37

	
	
	
	

	Type of Hyponatremia
	
	
	

	
	Hypervolemic
	13
	43.33

	
	Hypovolemic
	17
	56.67

	
	
	
	

	Serum sodium level (mEq/L)
	
	
	

	
	Mild(130-135)
	4
	13.33

	
	Moderate(125-129)
	3
	10

	
	Severe(<125)
	23
	76.67

	
	
	
	

	Hospital Stay in days
	
	
	

	
	3-5 
	19
	63.33

	
	6-10
	7
	23.33

	
	11-15 
	4
	13.34



Distribution of age with gender
[image: ]
Figure No.1 shows the findings on distribution of the age in years with gender
The above table no.1 and figure no.1 depicts findings that the majority of the participant’s age groups showed a male predominance, and discovered that males 18(60%), and 12(40%) were females. Further, the majority of the participants 10(33.33%) comprised in 41-50 years and 9(30%) the 51-60 years of age, and the remaining4(13.33%), 8(26.27%) were from the age group of 21-30 years and 41-40 years of age respectively. 






Distribution of medical diagnosis associated with hyponatremia-
[image: ]
[bookmark: _Hlk118554752]Figure No.2 shows the findings on the distribution of the medical diagnosis associated with hyponatremia
Table no.1 and figure no.2 shows regard to medical diagnosis associated with hyponatremia- revealing the findings that the majority of the participants 12(40%) had hypertension while 6(20%) had diabetic Mellitus, 9(30%) suffered from chronic liver diseases, 1(3.33%) had renal failure and 2(6.67%) had a case of ischemic heart diseases.
Distribution of the causative factors of hyponatremia-

[image: ]
[bookmark: _Hlk118554897][bookmark: _Hlk119056946]Figure No.3 shows the findings on distribution of the causative factors of hyponatremia
Table no.1 and figure no.3 shows when the causative factors assessed majority of the Hyponatremia patients had due to Gastrointestinal loss10(33.33%), 7(23.33%), had Endocrine disorders, 8(26.27%) had Heart Failure and Chronic liver diseases 5(16.67%).

[bookmark: _Hlk119056989]Distribution of the common symptoms-
[image: ]
Figure No.4 shows the findings on distribution of the common symptoms of hyponatremia
Table no.1 and figure no.4 show regards to common symptoms shown in patients with hyponatremia, the majority of the participants 11(36.37) had complaints of lethargy, some participants 10(33.33%) had nausea 5(16.67%) had a headache, and 4 (13.33% had drowsiness. 
Distribution of the types of hyponatremia-

[image: ]
Figure No.5 shows the findings on the distribution of the types of hyponatremia
Figure no.5 shows the findings that when the types of hyponatremias were assessed in all the participants The majority of the participants 17(56.67%) had hypovolemic types of hyponatremias and the remaining 13(43.33%) had the hypervolemic type of hyponatremia.
Distribution of the serum sodium level-

[image: ]
Figure No.6 shows the findings on the distribution of the level of serum sodium level leads to hyponatremia
Figure no.6 shows that in the laboratory investigation when serum sodium level was checked the majority of the samples 23(76.67% ) had less than 125 mEq/L of serum sodium level which interpreted that it is severe in a patient with hyponatremia and the remaining 4(1333%) had serum sodium level from 130-135 mEq/L which indicate the patient had mild hyponatremia and only 3(10%) participant had serum sodium level from 125-129 mEq/L which indicate the patient had moderate hyponatremia.
DISCUSSION: 
This study is a cross-sectional observational study that aims to determine the prevalence, causes, and prognosis of critically ill patients with hyponatremia in the ICU. The study was conducted over a period of 9 months from January to September 2022 in a tertiary care hospital. Patients admitted to the general medicine ward were screened for hyponatremia, and those who required medical ICU care and met the inclusion criteria were included in the study. The inclusion criteria were patients over the age of 18 with serum sodium levels less than or equal to 135 mEq/L. Exclusion criteria were patients under 18 years of age, post-operative patients, those receiving renal replacement therapy, hyperlipidemia, paraproteinemias, those taking mannitol, using radiographic contrast agents, or experiencing hyperglycemia.
             The outcome was measured in terms of mortality, duration of stay in the ICU, number of days required for sodium correction, and complications of treatment. Patients were followed up until hospital discharge or death. The data were evaluated using descriptive analysis in terms of frequency and percentage. The results of the study show that there were 30 patients with hyponatremia in the ICU during the study period. The age range of the patients was 21-60 years, with a mean age of 40 years. 60% of the patients were male, and 40% were female. Hypertension was the most common medical diagnosis associated with hyponatremia, followed by chronic liver diseases and diabetes mellitus. The most common causes of hyponatremia were gastrointestinal loss, endocrine disorders, heart failure, and chronic liver diseases. The common symptoms observed were nausea, lethargy, drowsiness, and headache. Thus this study provides valuable information on the prevalence, causes, and prognosis of critically ill patients with hyponatremia in the ICU. The results of this study can help healthcare professionals in the early diagnosis, appropriate management, and improved outcomes of patients with hyponatremia.
CONCLUSION: 
In the present study, these investigations also decide the stay of the participants at the hospital which means the patients 19 (63.33%) with severe hyponatremia stay for an average of 3-5 days, and remaining the mild and moderate type patients stays less than 3-5 days respectively. However, statistical significance in terms of frequency and percentage shows that the severity of hyponatremia depends on the serum sodium level so if the patients admitted in ICU are treated for reducing the serum sodium level can lead to a reduction in the mortality rate.
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