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1. INTRODUCTION 

Electrolyte imbalances in human plasma, notably 

hyponatremia, hypernatremia, hypokalemia, 

hyperkalemia, hypocalcemia, and hypercalcemia, 

are significant clinical concerns that can lead to 

severe health complications [1,2]. Electrolytes 

are essential ions that play crucial roles in various 

physiological processes, including fluid balance, 

muscle contraction, and nerve function. The 

homeostatic mechanisms that regulate plasma 

electrolyte levels are complex and often 

perturbed by a variety of factors, including 

medications, underlying health conditions, and 

dietary habits [3,4]. The manifestations of these 

imbalances can range from mild symptoms, such 

as fatigue and weakness, to life-threatening 

conditions like cardiac arrest and seizures. 

Therefore, understanding the causes, clinical 

presentations, and management strategies for 

these electrolyte disturbances is critical for 

healthcare professionals (in clinical 

biochemistry, surgery, pathology, etc) [5,6]. This 

brief review encompasses data from the literature 

(PubMed, Google Scholar, textbooks) and will 

delve into each condition, highlighting their 

etiology, symptoms, and treatment approaches to 

provide an overview of these common yet 

dangerous imbalances.  

2. HYPO- AND HYPERNATREMIA, HYPO- AND 

HYPERKALEMIA, HYPO- AND HYPER 

CALCEMIA IN HUMAN PLASMA 

2.1. Natremia  

Hyponatremia is characterized by low sodium 

levels, typically below 135 mEq/L. Common 

causes include excessive fluid intake, heart 

*Corresponding Author: Delimaris I, PhD (ClinBiochem), MSc (ClinChem), BSc (BiolSc), PGCE, QTS, 

Post-Doc (Nutr), Registered College Lecturer (Reg Num 159/2013), Metropolitan College, Αthens, Greece.  

Abstract 

Introduction: Electrolyte imbalances, including hyponatremia, hypernatremia, hypokalemia, hyperkalemia, 

hypocalcemia, and hypercalcemia, pose significant clinical risks and can lead to severe health complications. 

Aim: This overview aims to elucidate the etiology, symptoms, and treatment approaches for these common yet 

dangerous electrolyte disturbances. 

Design: Βrief narrative review 

Materials and Methods: The brief review encompasses data from the literature (PubMed, Google Scholar, 

textbooks), focusing on the definitions, causes, manifestations, and management strategies for each electrolyte 

imbalance. 

Results: Hyponatremia (<135 mEq/L) may lead to neurological symptoms like confusion and seizures, while 

hypernatremia (>145 mEq/L) is often linked to dehydration. Hypokalemia (<3.5 mEq/L) can cause muscle 

weakness and cardiac arrhythmias, whereas hyperkalemia (>5.0 mEq/L) may present with severe cardiac risks. 

Hypocalcemia (<8.5 mg/dL) is associated with muscle spasms, and hypercalcemia (>10.5 mg/dL) can cause 

lethargy and renal complications. Management strategies for all conditions vary, focusing on addressing 

underlying causes and restoring electrolyte balance. 

Conclusions: Understanding electrolyte imbalances is critical for healthcare professionals (in clinical 

biochemistry, surgery, pathology, etc). Individualized treatment plans are essential to manage these 

disturbances effectively, improve patient outcomes, and enhance quality of life. Ongoing research remains vital 

for advancing our knowledge and management of these conditions. 
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failure, cirrhosis, or syndrome of inappropriate 

antidiuretic hormone secretion (SIADH). 

Manifestations may include confusion, seizures, 

and coma, particularly in severe cases. Treatment 

often involves identifying and addressing the 

underlying cause, fluid restriction, and in some 

instances, hypertonic saline administration [1-

6,7]. Hypernatremia refers to elevated sodium 

levels, exceeding 145 mEq/L, usually due to 

dehydration, excessive sodium intake, or 

underlying health conditions affecting thirst. 

Patients may experience symptoms like thirst, 

confusion, muscle twitching, and in severe cases, 

seizures or coma. Management typically involves 

rehydration with hypotonic fluids and careful 

correction of sodium levels to avoid osmotic 

demyelination syndrome [1-6,8 ]. 

2.2. Kalemia 

Hypokalemia is defined by low potassium levels 

(<3.5 mEq/L), often resulting from 

gastrointestinal loss (vomiting, diarrhea), diuretic 

use, or hyperaldosteronism. Symptoms can 

include muscle weakness, cramps, and 

arrhythmias. Treatment focuses on potassium 

replacement through oral or intravenous routes, 

along with identifying and correcting the 

underlying cause [1-6,9]. Hyperkalemia occurs 

when potassium levels exceed 5.0 mEq/L, 

commonly due to kidney failure, certain 

medications, or tissue breakdown. It can manifest 

with muscle weakness, palpitations, and 

potentially fatal cardiac arrhythmias. Immediate 

treatment may involve the administration of 

calcium gluconate, insulin with glucose, or 

sodium bicarbonate, along with strategies to 

lower potassium levels [1-6,10 ]. 

2.3. Calcemia 

Hypocalcemia is indicated by serum calcium 

levels <8.5 mg/dL, often stemming from vitamin 

D deficiency, hypoparathyroidism, or chronic 

kidney disease. Symptoms may involve muscle 

spasms, tingling sensations, and prolonged QT 

interval on ECG. Treatment typically includes 

calcium supplementation, whether oral or 

intravenous, alongside addressing underlying 

conditions [1-6,11]. Hypercalcemia is 

characterized by elevated calcium levels (>10.5 

mg/dL), frequently due to primary 

hyperparathyroidism, malignancy, or excessive 

vitamin D intake. Manifestations can include 

lethargy, nausea, kidney stones, and cardiac 

arrhythmias. Management strategies include 

hydration, dietary modifications, bisphosphonates, 

or calcitonin to lower calcium levels [1-6,12]. 

3. CONCLUSION 

Electrolyte imbalances such as hyponatremia, 

hypernatremia, hypokalemia, hyperkalemia, 

hypocalcemia, and hypercalcemia are crucial 

issues that can severely impact health. Each 

condition has distinct causes, ranging from 

dietary deficiencies to underlying medical 

problems, and presents a unique set of clinical 

manifestations that require prompt recognition. 

Treatment approaches vary significantly, 

highlighting the necessity for individualized 

patient care and management plans aimed at 

restoring balance. Education on the recognition 

of symptoms associated with these conditions 

can empower patients and healthcare 

professionals (in clinical biochemistry, surgery, 

pathology, etc) to act swiftly in addressing these 

issues. Ongoing research continues to enhance 

our understanding of electrolyte disturbances, 

contributing to improved prevention and 

management strategies. By addressing these 

imbalances effectively, we can mitigate the 

associated risks, thereby improving patient 

outcomes and quality of life. 
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