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Summary

Hypokalaemia is an electrolyte imbalance frequently encountered among patients in the emergen-
cy department (ED), often resulting from acute medical conditions or medication side effects. Giv-
en its potential to significantly impact morbidity and mortality, timely recognition, accurate diagno-
sis, and individualised management are essential, especially in ED settings. Common aetiologies of
hypokalaemia include diuretic therapy and gastrointestinal losses, such as vomiting and diarrhoea.
Management strategies, including the choice of potassium supplementation, should be guided by
the severity of hypokalaemia and the presence of associated adverse effects. This article aims to
equip ED physicians with a comprehensive understanding of hypokalaemia management, facilitat-
ing informed, patient-specific decisions in the dynamic environment of emergency care.

Introduction

Electrolyte imbalances are frequently encountered among patients in the emergency department
(ED), often resulting from acute illness or pharmacological interventions. These disturbances can
substantially affect patient morbidity and mortality, highlighting the importance of prompt recogni-
tion, accurate diagnosis, and appropriate management [1, 2]. Notably, hypokalaemia has been
shown to independently worsen outcomes even in otherwise low-risk ED populations, underscor-
ing its clinical relevance regardless of baseline risk [1]. This article specifically addresses hypoka-
laemia in patients presenting to the ED.

Definitions

Despite a general consensus on normal serum potassium levels (3.5 mmol/l to 4.5 mmol/l), a uni-
versal definition does not exist. Acute mild-to-moderate hypokalaemia is defined as serum potassi-
um levels ranging from 2.5 mmol/I to 3.4 mmol/l in individuals with no history of low potassium lev-
els [3, 4]. For research purposes, severe hypokalaemia is defined as a serum potassium level be-
low 2.5 mmol/I [3, 4].

Several factors can lead to artificially elevated serum potassium levels. These include me-
chanical injury to blood samples, prolonged tourniquet use (lasting >1 minute), and fist clenching
during blood collection [5]. Additional contributing factors include blood clot formation, issues dur-
ing centrifugation, an elevated white blood cell count, and increased platelet levels [5-8]. Another
potential factor in the variability of hypokalaemia is the collection of blood samples from sites of
infusion with crystalloid or other intravenous solutions [5]. This issue may be particularly relevant
in crowded EDs, where time constraints are common.

Epidemiology

Hypokalaemia is a common electrolyte disorder frequently encountered in ED settings, affecting
approximately 13-20% of patients presenting to primary care facilities [2, 9-11]. Notably, 33% of
affected individuals experience recurrent episodes within one year [11]. Severe hypokalaemia af-
fects a smaller proportion of patients, occurring in approximately 2.5% of those presenting to
healthcare institutions [11].
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The prevalence of severe hypokalaemia is higher in women than in men; it is thought to be
attributable to factors such as lower muscle mass and a reduced capacity for potassium storage
among women [3, 12]. However, age does not appear to influence the prevalence of hypokalaemia
[3, 13, 14].

Diuretic use is one of the leading causes of hypokalaemia; approximately 80% of patients
undergoing diuretic treatment develop this electrolyte imbalance [15, 16]. As a result, individuals
with conditions associated with fluid overload, such as heart failure, as well as those with reduced
renal function or hypertension, are frequently affected [15, 16]. These factors may explain the high
prevalence of hypokalaemia in acute care settings such as EDs.

Physiology

Potassium is a vital cation involved in numerous cellular processes, and its balance is crucial for
maintaining proper physiological function. Most of the body's potassium is stored intracellularly,
with only a small portion present in the extracellular space, including the blood [17]. Consequently,
plasma or serum potassium levels do not accurately reflect the body'’s total potassium content [17].
In the absence of stimuli that alter transcellular potassium shifts, a loss of 0.3 mmol/l in serum po-
tassium corresponds to a total body deficit of approximately 100 mmol/I [18]. For example, a pa-
tient with a serum potassium concentration of 2.0 mmol/l may have a potassium deficit of 500
mmol/I [18]. During periods of inadequate potassium intake, such as diets lacking fruits and vege-
tables or during extreme fasting, intracellular potassium stores are mobilised to maintain extracel-
lular potassium concentrations [18]. Although this compensatory mechanism prevents a rapid de-
cline in serum potassium levels, it ultimately leads to a significant depletion of total body potassium
stores over time [18].

Figure 1 presents a schematic depiction of the ratio of intra- and extracellular potassium in
the physiological state (left) and in hypokalaemia (right).

Figure 1: Ratio of intra- and extracellular potassium in a physiological state (left) and in hypokalaemia (right) (Created in Bio-
Render. Oswald S, 2025. https://BioRender.com/e47g425).
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Potassium homeostasis is tightly regulated, primarily by the kidneys and the endocrine system, to
support various physiological functions [19]. Hypokalaemia resulting solely from insufficient intake
can occur in cases of severe malnutrition; however, this is relatively uncommon because of the kid-
neys' ability to regulate potassium excretion. In response to low potassium levels, the juxtaglomer-
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ular cells of the kidneys secrete renin [20]. This process stimulates the production of angiotensin Il
while simultaneously suppressing aldosterone secretion [20]. This combination of elevated angio-
tensin Il and reduced aldosterone levels promotes sodium chloride reabsorption (via SLC12A3 and
pendrin) and reduces potassium secretion in the distal tubules [21]. This regulatory process re-
duces potassium elimination to a minimum of 10-30 mmol/day [22]. Unlike hyponatraemia, in
which a healthy kidney can typically retain nearly all sodium from the primary urine, potassium is
always excreted in small but consistent amounts [23].

Serum hypokalaemia can result from inadequate potassium intake, excessive potassium
loss through the urinary or gastrointestinal systems, or a combination of these factors. Additionally,
various mechanisms can shift potassium intracellularly, thereby reducing extracellular potassium
levels.

Causes of hypokalaemia

Renal loss

As mentioned above, the most common cause of renal potassium loss is the use of diuretics [15].
Loop diuretics are frequently prescribed for conditions such as heart failure and renal insufficiency,
which are commonly encountered in EDs [16]. Furthermore, thiazide and thiazide-like diuretics are
strongly associated with the development of hypokalaemia, with both the specific drug and its dos-
age playing significant roles in determining the incidence of this electrolyte imbalance [24].

In addition to diuretics, various conditions can contribute to an excess of mineralocorticoids,
resulting in hypokalaemia. These include primary hyperaldosteronism (due to an adrenal adeno-
ma), Cushing's syndrome, renin-secreting tumours, and renovascular hypertension resulting from
renal artery stenosis or vasculitis [25-28]. Beta-lactam antibiotics may cause hypokalaemia by act-
ing as non-reabsorbable anions that promote renal potassium wasting. Across clinical studies, the
incidence of B-lactam-associated hypokalaemia differs substantially between individual agents,
underscoring a clinically relevant but highly variable effect (e.g. a 42% incidence of hypokalaemia
in patients treated with flucloxacillin and a 14% incidence of hypokalaemia in patients treated with
ceftriaxone) [29].

Acute kidney injury (AKI) is associated with the development of hypokalaemia in up to 11%
of affected patients [30]. The occurrence of acute hypokalaemia is an independent risk factor for
mortality, regardless of age, gender, or serum creatinine levels [30].

Certain genetic conditions can also lead to persistent renal potassium loss, including Gitel-
man syndrome, Liddle syndrome, Bartter syndrome, congenital adrenal hyperplasia, and the syn-
drome of apparent mineralocorticoid excess [23, 31]. Among these, Gitelman syndrome is the most
common [31].

Hypomagnesaemia frequently occurs concomitantly with hypokalaemia [32]. In addition to
magnesium being lost in a manner similar to potassium, hypomagnesaemia appears to contribute
to potassium loss by promoting increased urinary potassium excretion [32]. Consequently, it is rec-
ommended to correct magnesium deficiency concurrently with potassium replacement in patients
presenting with hypokalaemia [32-34].

Extrarenal loss

Severe acute or chronic diarrhoea is the most common extrarenal cause of hypokalaemia (includ-
ing cases of prolonged laxative abuse) [35]. Additionally, hypokalaemia may occur in individuals
with prolonged vomiting, coeliac disease, or intestinal villous adenomas [36, 37].

Furthermore, potassium can be lost through the skin via sweating, particularly during in-
tense and prolonged exercise, as observed in professional athletes and individuals with anorexia or
exercise addiction [38]. Additionally, burns covering a large body surface area can result in rapid
volume depletion and significant electrolyte imbalances, including severe hypokalaemia [39].

Cellular shift

Several mechanisms facilitate the movement of potassium into the intracellular space. These
mechanisms are essential for preventing hyperkalaemia after a potassium-rich meal. Some of
these mechanisms are used in medical practice to temporarily lower serum potassium levels in ca-
ses of hyperkalaemia. However, these same mechanisms can inadvertently contribute to the devel-
opment of hypokalaemia.
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One mechanism involves insulin, a hormone that promotes the shift of potassium into the in-
tracellular space [40]. An overdose of exogenous insulin often results in hypokalaemia [41]. Pa-
tients with diabetic ketoacidosis (DKA) are often expected to have hyperkalaemia on admission be-
cause of a transcellular potassium shift driven by acidosis [42]. However, studies have shown that
up to 5.6% of patients with DKA exhibit hypokalaemia even before insulin therapy is initiated; there-
fore, checking serum potassium levels before treatment initiation is essential [43]. With fluid resus-
citation and insulin treatment, these patients are at further risk of developing acute hypokalaemia
because of the compounded intracellular shift of potassium [40].

Another mechanism that induces potassium movement into the intracellular space is B-
adrenergic stimulation, which is commonly used in the treatment of obstructive pulmonary disea-
ses, such as salbutamol inhalation [44].

Finally, metabolic alkalosis enhances intracellular potassium uptake, which can result in a
substantial shift in potassium distribution [45, 46]. An increase in pH by 0.1 can reduce serum po-
tassium levels by approximately 0.4 mmol/I [46].

Symptoms and potential consequences

Mild hypokalaemia is often asymptomatic [47]. The severity of hypokalaemia-related symptoms
correlates with the rate and extent of the decrease in potassium levels; however, it is highly varia-
ble [48]. The most notable clinical manifestations of hypokalaemia stem from its impact on the car-
diac and skeletal muscle, as well as the kidneys [48].

The primary symptoms that warrant the consideration of hypokalaemia in the differential di-
agnosis include muscle weakness, cramps, spasms, fatigue, constipation, and abdominal pain [19].
However, these symptoms are nonspecific and can be associated with a range of other conditions,
making it challenging to directly link them to this particular electrolyte imbalance [47]. Because
these symptoms vary and are often difficult to pinpoint during history-taking in time-sensitive set-
tings such as EDs, hypokalaemia is frequently overlooked as a potential diagnosis.

A serious consequence of potassium imbalance is the potential development of cardiac ar-
rhythmias [49]. Severe hypokalaemia or rapid declines in serum potassium levels can trigger po-
tentially fatal cardiac arrhythmias [49]. Hypokalaemia reduces repolarisation reserve by impairing
K+ conductance and inhibiting Na+-K+ ATPase activity, leading to an intracellular accumulation of
Na+ and Ca2+. This ion buildup increases the risk of arrhythmias, including increased automaticity
and the occurrence of early and delayed afterdepolarisations [49].

In syndromes associated with primary mineralocorticoid excess, such as the syndrome of
apparent mineralocorticoid excess, Liddle syndrome, and Cushing's syndrome, hypokalaemia re-
sulting from renal potassium wasting may present with difficult-to-control hypertension in younger
patients [31, 50]. By contrast, hypokalaemia due to renal salt wasting, such as in Bartter syndrome
or Gitelman syndrome, is often associated with hypotension [51].

In rare cases, severe hypokalaemia may trigger rhabdomyolysis through impaired muscle
perfusion and myocyte injury, manifesting as muscle weakness, cramps, and elevated CPK [52].

Diagnostic measures

A comprehensive diagnostic approach is essential to identify the underlying cause of hypokalae-
mia.

This evaluation includes a thorough clinical history, physical examination, and a range of
laboratory investigations.

Clinical history

The clinical history should focus on identifying potential aetiologies, such as recent diuretic use,
laxative use, or the presence of gastrointestinal losses (e.g. vomiting or diarrhoea). Additionally,
symptoms of muscle weakness, arrhythmias, or syncope should prompt suspicion of hypokalae-
mia-induced complications. A history of endocrine disorders, renal disease, or medication use
should also be explored, as these may contribute to the development of hypokalaemia.
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Physical examination

The patient’s volume status should be assessed during the physical examination. Signs of heart
failure or arrhythmias should be carefully evaluated. An abdominal examination may reveal re-
duced bowel sounds or tenderness. If the patient reports muscle weakness, a neurological exami-
nation may show either diminished or heightened reflexes, along with paraesthesia. In severe ca-
ses, laboured breathing may occur because of impaired chest expansion.

In cases of underlying systemic or genetic conditions, symptoms of hypokalaemia may
present alongside features specific to the condition (e.g., abdominal striae, moon facies, or ab-
dominal fat accumulation in Cushing’s disease) [53].

Vital signs & ECG

Blood pressure, heart rate, and oxygen saturation should be measured in all patients to assess
haemodynamic stability.

The presence of hypertension is indicative of mineralocorticoid excess or related genetic
disorders, such as Liddle syndrome or the syndrome of apparent mineralocorticoid excess [25-27,
31]. Gitelman syndrome, the most prevalent of these genetic disorders, is characterised by renal
sodium and potassium wasting, hypomagnesaemia, hypocalciuria, and hypotension [31].

Because hypokalaemia can lead to potentially life-threatening arrhythmias, an ECG should
be performed in patients suspected of having hypokalaemia. Typical ECG findings include a de-
creased T-wave amplitude, ST segment depression, a prolonged QT interval, and the appearance
of U-waves (most prominent in the lateral precordial leads V4-V6) [54]. A decreased T-wave am-
plitude is often the earliest sign, and a U-wave is characteristic in cases of severe acute hypoka-
laemia [54]. Although the likelihood of ECG changes and arrhythmias increases as serum potassi-
um levels decrease, these findings are not always reliable, as some patients with severe hypoka-
laemia may not show any ECG abnormalities [55]. Additionally, when ECG changes do occur, they
may be nonspecific and not solely indicative of hypokalaemia [55]. In cases of severe hypokalae-
mia, particularly when ECG changes resulting from hypokalaemia are observed, continuous moni-
toring of vital signs and ECG is warranted.

Figure 2 shows an ECG with U-waves (indicated by circles) in a patient with severe hypoka-
laemia after prolonged diarrhoea.
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Figure 2: ECG with U-waves (indicated by circles) in a patient with severe hypokalaemia after prolonged diarrhoea (ECG recor-
ded at Kepler Universitatsklinikum Linz, 2025).
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Urinalysis

Spot urine analysis is a practical tool for narrowing the differential diagnosis of hypokalaemia, al-
though its reliability can be affected by the patient's volume status [21, 56]. Although a 24-hour
urine collection offers the most accurate assessment of renal potassium handling, its practicality is
limited in the ED because of the need for a controlled environment and prolonged data collection.
In cases of hypokalaemia with inappropriate kaliuresis (urinary potassium >40 mmol/24 h), renal
potassium wasting is suggested; however, this requires extended monitoring, making it less feasi-
ble in urgent settings [56].

The urine potassium-to-serum creatinine ratio (UK/SCr) is an invaluable, fast test for distin-
guishing between renal and extrarenal causes of hypokalaemia [56]. This ratio is particularly useful
in cases with an unclear history or an atypical presentation:

- UK/SCr <2.5 mmol/mmol: Suggests extrarenal potassium losses, typically due to gastrointesti-
nal losses (e.g. vomiting or diarrhoea) or diuretic use [56].

- UK/SCr >2.5 mmol/mmol: Strongly indicates renal potassium wasting, which may be due to
conditions such as diuretic use, tubulopathies (e.g. Gitelman syndrome or Bartter syndrome),
or mineralocorticoid excess [56].

In addition to the UK/SCr ratio, the assessment of urinary sodium and chloride concentrations can

provide further diagnostic insights [56]. Elevated urinary sodium levels in the context of potassium

loss suggest a tubulopathy, whereas low urinary sodium levels typically indicate extrarenal potassi-

um loss [56].

Blood gas analysis & laboratory testing

In the evaluation of hypokalaemia, a basic laboratory panel should be obtained, including measure-
ments of serum sodium, potassium, chloride, magnesium, bicarbonate, glucose, liver enzymes,
and renal function.
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Additionally, arterial or venous blood gas analysis can provide valuable information about
metabolic and respiratory acidosis or alkalosis, helping to further elucidate the underlying cause of
hypokalaemia [21]. Metabolic acidosis is commonly observed in conditions such as renal tubular
acidosis and certain types of secretory diarrhoea [21]. By contrast, metabolic alkalosis may be as-
sociated with the use of laxatives or diuretics, vomiting, chloride-secreting diarrhoea, or disorders
such as Gitelman syndrome and Bartter syndrome [17].

A diagnostic algorithm (figure 3) is provided to assist ED clinicians in identifying the underly-
ing cause of hypokalaemia based on the clinical presentation and results of the initial investiga-
tions. Using a structured approach, it is possible to differentiate between extrarenal and renal cau-
ses of potassium depletion, allowing for the prompt initiation of appropriate treatment.

Figure 3: A simple diagnostic algorithm to determine the cause of hypokalaemia for use in the emergency department (created
in BioRender. Oswald S, 2025) https://BioRender.com/j66q296).
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Management of acute hypokalaemia in the ED

In the management of acute severe hypokalaemia, it is crucial to identify and address the underly-
ing cause while simultaneously correcting potassium levels. For instance, diuretics should be dis-
continued or their dosage reduced, if possible. Additionally, laxative use should be halted, and any
conditions contributing to prolonged diarrhoea or vomiting should be treated. In cases in which ar-
rhythmias are observed on the electrocardiogram (ECG), or if there is a heightened cardiac risk,
such as hypomagnesaemia, long QT syndrome, or recent myocardial infarction, continuous ECG
monitoring is strongly recommended [57].
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The route of potassium administration should be chosen based on the severity of hypoka-
laemia and the potential for adverse events. Given the potential delay in the increase in serum po-
tassium levels as the body restores its potassium stores, careful monitoring of potassium levels is
essential [58]. Transient hyperkalaemia may occur, particularly with intravenous potassium re-
placement [58]. However, potassium levels typically stabilise following cellular reabsorption.
Therefore, it is advisable to target a potassium level within the high-normal range of 4-5 mmol/I
[58].

Hypomagnesaemia

Hypomagnesaemia, which occurs concurrently in up to 40% of patients with hypokalaemia, should
always be treated in parallel [33, 59]. In the presence of cardiac arrhythmias, magnesium should
be administered intravenously, typically at a rate of 8-16 mmol over 2-4 hours [32]. Although some
studies have suggested administering magnesium alongside potassium regardless of magnesium
levels, this approach does not show a significant benefit and may instead lead to an increased risk
of hypermagnesaemia [60].

Oral potassium replacement

For mild-to-moderate hypokalaemia without significant complications, oral potassium supplemen-
tation is generally preferred [61]. Although rare, gastrointestinal mucosal irritation leading to bleed-
ing or ulceration may occur [62]. As chloride loss often accompanies the most common causes of
hypokalaemia, it is advisable to replace chloride in conjunction with potassium in a combined for-
mulation [61]. A typical dosage of 100-150 mmol/day of potassium chloride is typically sufficient
until normal potassium levels are achieved [61]. Oral potassium supplementation for hypokalaemia
often includes slow-release tablets (=10 mmol K* per tablet) and effervescent tablets (30 mmol K*
per tablet). In patients with concomitant metabolic acidosis, such as renal tubular acidosis, alkalin-
ising potassium formulations, such as potassium citrate or potassium bicarbonate, should be used
[63]. In malnourished patients, the consumption of potassium-rich foods, such as bananas, arti-
chokes, grapes, or pineapple, may also be beneficial [64].

Intravenous potassium replacement

In cases of severe hypokalaemia or when debilitating symptoms and ECG changes are present, in-
travenous potassium administration is required [65]. The four main types of potassium prepara-
tions are potassium chloride, potassium phosphate, potassium bicarbonate, and potassium citrate.
Potassium phosphate is used specifically in hypophosphataemia, whereas potassium bicarbonate
or citrate are used for metabolic acidosis [66, 67]. In most other cases, potassium chloride is the
preferred solution. Potassium should always be diluted in saline, not dextrose, as the sugars in
dextrose induce insulin secretion, which could cause an unwanted shift of potassium into cells and
temporarily increase the risk of arrnythmias [40]. For potassium administration via peripheral veins,
a maximum of 60 mmol is recommended in a 1000 ml non-dextrose solution, and a maximum of 10
mmol is recommended in a 100 or 200 ml non-dextrose solution [65, 68]. The recommended maxi-
mum rate of intravenous potassium administration is 10-20 mmol/h [65, 68]. Local pain and phlebi-
tis may occur, particularly with a flow rate exceeding 10 mmol/h [65, 68]. However, in life-threaten-
ing situations, up to 40 mmol/h can be infused [65, 68]. The infusion rate should be reduced as
soon as possible to minimise complications such as rebound hyperkalaemia [65]. Administering
potassium via a central line rather than a peripheral line can reduce pain and may be advantageous
when prolonged potassium substitution is necessary [65]. While administering intravenous potassi-
um, serum potassium levels should be monitored every 1-2 hours until they stabilise within the
range of 4-5 mmol/I [65]. Potassium levels should be rechecked 12 and 24 hours after the cessa-
tion of intravenous supplementation [65]. If hypokalaemia persists despite intravenous treatment,
continuous renal or intestinal losses should be reassessed and addressed if possible.

Figure 4 presents a simple therapeutic approach to hypokalaemia, summarising the con-
cepts mentioned above.
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Figure 4: Simple therapeutic approach to hypokalaemia (created in BioRender. Oswald S, 2025. https://BioRender.com/

y77b088).
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Long-term management

For chronic hypokalaemia, potassium-sparing diuretics, such as spironolactone, eplerenone, or
amiloride, can be considered [69].
Table 1 presents a summary of important facts and key considerations for ED physicians.
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Table 1: Key messages for ED physicians regarding the diagnosis, workup, and treatment of hypokalaemia.

When should hypokalaemia be consid- Diuretic use

? . I
ered? Severe vomiting and/or diarrhoea

Malnutrition

Primary hyperaldosteronism, renovascular hypertension

Genetic conditions (Bartter, Liddle, or Gitelman syndrome)

-adrenergic activity

Insulin administration

Respiratory/metabolic alkalosis

What symptoms are associated with hy- | CAVE: often asymptomatic

ia?
pokalaemia? Muscle weakness

Cramps

Fatigue

Constipation

Cardiac arrhythmias

What diagnostic workup should be initi- | Vital signs

ated in the ED? ECG (ECG changes due to hypokalaemia?)

Blood gas analysis (acid/base state?)

Laboratory tests (sodium, potassium, renal function, and magnesium)

Urinalysis (spot versus 24-hour collection)

How should hypokalaemia be managed in|Oral replacement in mild, asymptomatic hypokalaemia without contraindication to oral potassium
the ED? replacement (e.g. 100 mmol/day)

Intravenous replacement in symptomatic or severe hypokalaemia (e.g. 10 mmol/h; maximum 40
mmol/h)

Concomitant administration of magnesium in cases of hypomagnesaemia

Monitoring of vital signs and ECG in cases of severe, symptomatic hypokalaemia

Other therapeutic measures? Withhold provoking medications

Refer patients for further evaluation in cases of severe, recurrent hypokalaemia or suspicion of a
genetic cause

Increase intake of potassium-rich foods

Admit or discharge? Admit patients with severe or symptomatic hypokalaemia in need of intravenous supplementation
and/or monitoring

Further care

As emphasised throughout this article, it is crucial to address the underlying cause of acute hypo-
kalaemia through targeted treatment. This includes a thorough review of the patient's current med-
ications, with adjustments made where necessary. Additionally, further diagnostic investigations
should be conducted to assess possible gastrointestinal issues. The potential causes of malnutri-
tion or excessive laxative use should be explored, as these may require psychological intervention
or lifestyle modifications.

The recurrence rate of hypokalaemia is notably high, at 33% [11]. Therefore, it is recommen-
ded that patients with concomitant risk factors be referred for regular laboratory monitoring and
adjustment to their management plan as needed.

In conclusion, hypokalaemia is a common and potentially hazardous electrolyte imbalance
observed in patients presenting to the ED. A comprehensive understanding of the underlying
mechanisms, clinical manifestations, and management strategies is essential for ED physicians.

Research strategy statement
For this review, we conducted a comprehensive literature search primarily using PubMed, focusing on peer-reviewed articles relevant
to the aetiology, diagnosis, and management of hypokalaemia in emergency care settings. Keywords included "hypokalaemia”,

nou

“emergency department”, “electrolyte imbalance”, “potassium replacement”, and related terms. We prioritised high-quality studies,
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clinical guidelines, and recent reviews published within the last 10-15 years. In addition, this article integrates clinical insights and
management strategies previously established and applied by the supervising physician, ensuring that the review reflects both evi-
dence-based knowledge and practical, real-world experience in emergency medicine.
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