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Abstract

Hypotension, defined as a reduction in systemic blood pressure below normative thresholds (hypically <90/60 mmHg), is often
asymptomatic but can become clinically significant when it impairs perfusion to vital organs. It is classified into absolute, relative,
orthostatic, and profound types, with acute hypotensive shock representing a life-threatening condition. Blood pressure regulation depends
on cardiac ontput and total peripheral vascular resistance, with disruptions in these mechanisms leading to hypotension. This article
aims to provide an updated overview of hypotension, including its etiology, pathophysiology, clinical presentation, diagnostic evaluation,
and management strategies, to enhance healtheare providers' understanding and improve patient ontcomes. The review synthesizes current
data on bhypotension, focusing on its classification, hemodynamic principles, and underlying causes. Diagnostic approaches, including
laboratory tests, imaging studies, and hemodynamic assessments, are discussed. Management strategies, such as fluid resuscitation,
vasopressor use, and treatment of underlying conditions, are outlined.Hypotension arises from various etiologies, including reduced
cardiac output, decreased peripheral vascular resistance, or a combination of both. Diagnostic tools such as echocardiograms, CT
angiograms, and pulse pressure variation aid in identifying the cause. Treatment focuses on addressing the underlying etiology, with
vasopressors and fluid resuscitation being key interventions in acute settings. Prognosis varies, with benign hypotension having an
exccellent outcome, while symptomatic or shock-related hypotension carries higher morbidity and mortality.Effective management of
hypotension requires a thorough understanding of its pathophysiology, accurate diagnosis, and tailored treatment. An interprofessional
approach involving physicians, nurses, pharmacists, and allied health professionals is essential for optimizing outcomes, particularly in
acute or life-threatening scenarios.
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Introduction

Hypotension is characterized by a reduction in systemic blood pressure below established normative
thresholds. Although a universally accepted standard for hypotensive values remains undefined, blood
pressure readings below 90/60 mmHg are generally recognized as indicative of hypotension. This condition
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is often perceived as benign and is frequently underdiagnosed, primarily due to its typically asymptomatic
nature. However, it becomes clinically significant when the blood pressure is insufficient to ensure adequate
perfusion of vital organs with oxygenated blood, leading to symptoms that adversely affect a patient’s
quality of life. Hypotension is categorized based on specific biometric parameters derived from blood
pressure measurements. Absolute hypotension is identified by a systolic blood pressure drop below 90
mmHg or a mean arterial pressure (MAP) below 65 mmHg. Relative hypotension is marked by a diastolic
blood pressure decrease to less than 40 mmHg. Orthostatic hypotension is defined by a reduction in systolic
pressure of 20 mmHg or more, or a diastolic pressure decrease of 10 mmHg or more, upon transitioning
from a supine to an upright position. Profound hypotension refers to cases where blood pressure regulation
is dependent on pharmacological intervention. In acute scenarios, hypotensive shock may ensue,
representing a critical and potentially life-threatening condition. Blood pressure is physiologically
determined by the product of cardiac output and total peripheral vascular resistance. Mean arterial pressure,
which represents the average blood pressure during a single cardiac cycle, is calculated using the formula:
MAP = (2/3 X diastolic pressure) + (1/3 X systolic pressure). Understanding these hemodynamic principles
is essential for the accurate diagnosis and management of hypotension and its associated complications.

Etiology

Blood pressure regulation is primarily governed by two key mechanisms: cardiac output and total peripheral
vascular resistance. Consequently, any pathological condition or disease that disrupts one or both of these
parameters can precipitate hypotension [1][2][3][4][5]. The heart operates as a pump, generating a pressure
gradient necessary for systemic blood circulation. This pumping capacity, termed cardiac output, is
mathematically expressed as:

Cardiac Output = Stroke Volume X Heart Rate

Pathologies that reduce stroke volume or heart rate diminish cardiac output, thereby impairing the heart’s
ability to maintain adequate blood pressure. Medications such as beta-blockers and calcium channel blockers
are notable for reducing heart rate, while diuretics can decrease stroke volume by promoting fluid loss.
Clinical conditions associated with reduced cardiac output include arrhythmias, valvular regurgitation or
stenosis, systolic or diastolic heart failure, significant blood loss, and cardiac tamponade [1]][2][3][4][5]. Total
peripheral vascular resistance (TPVR) represents the resistance to blood flow within the terminal arterioles
of vatious organ systems. It is calculated using the formula:

Systemic Vascular Resistance = 80 X (Mean Arterial Pressure - Mean Venous Pressure) | Cardiac Output
Alternatively, it can be expressed as:
Systemic Vascular Resistance = (8 X L. X ) / (3.14 X radius of a vessel™4)

where L denotes vessel length and 7 signifies blood viscosity. Since vessel length and blood viscosity remain
relatively constant, the primary modifiable factor is the vessel radius. A reduction in arteriolar diameter
increases resistance, thereby elevating blood pressure, while vasodilation decreases resistance, leading to
hypotension. Autonomic nervous system regulation primarily controls TPVR by modulating arteriolar tone.
Disruption of autonomic input, whether due to medications or disease states, can result in hypotension.
Orthostatic hypotension, for instance, arises from impaired autonomic responses combined with mild
hypovolemia, often due to dehydration. Upon standing, inadequate increases in heart rate and peripheral
resistance cause a transient drop in blood pressure, manifesting as dizziness or syncope [1][2][3][4][5]. In
healthy individuals, cardiac output and TPVR function as compensatory mechanisms for one another. A
decline in cardiac output triggers vasoconstriction to maintain blood pressure, while reduced peripheral
resistance prompts an increase in heart rate to sustain adequate perfusion. However, acute pathological
processes can lead to life-threatening hypotensive shock, categorized as distributive, cardiogenic,
hypovolemic, obstructive, or a combination thereof.
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Distributive shock results from a failure to maintain peripheral resistance despite compensatory increases
in cardiac output. It is characterized by warm extremities, edema, tachycardia, and increased mucous
secretions, commonly seen in anaphylaxis or septic shock. Cardiogenic shock arises from insufficient
cardiac output despite preserved peripheral resistance, presenting with cool, dry skin and
bradycardia. Hypovolemic shock occurs due to significant blood or fluid loss, as seen in trauma, diuretic
overuse, or conditions like Addison’s disease or Sheehan syndrome. Obstructive shock results from physical
obstruction or compression of the cardiovascular system, as observed in pulmonary embolism, tension
pneumothorax, or cardiac tamponade, often presenting with signs of congestive failure. Combined-type
hypotensive shock, such as in Waterhouse-Friderichsen syndrome, involves multiple mechanisms, leading
to complex clinical presentations [1][2][3][4][5]-

Epidemiology

The epidemiology of hypotension exhibits significant variability, contingent upon the undetlying etiology
and patient-specific factors. Generally, elderly individuals demonstrate a heightened susceptibility to non-
traumatic, symptomatic hypotensive episodes, primarily due to age-related physiological changes such as
reduced autonomic responsiveness, diminished baroreceptor sensitivity, and increased prevalence of
comorbid conditions. Conversely, younger, physically active, and healthy individuals often exhibit lower
resting blood pressures, which are typically asymptomatic and do not pose clinical concerns. This
phenomenon is attributed to enhanced cardiovascular efficiency and optimal vascular compliance in this
demographic. The prevalence of hypotension is further influenced by factors such as medication use,
chronic diseases, and environmental conditions. For instance, orthostatic hypotension, a common form of
hypotension, is frequently observed in older adults, with studies estimating its prevalence to be between 5%
and 30% in community-dwelling eldetly populations . Additionally, hypotensive episodes are more prevalent
in individuals with chronic conditions such as diabetes, Parkinson’s disease, and cardiovascular disorders,
which can impair autonomic regulation and fluid balance. Despite its relatively benign nature in healthy
individuals, hypotension can significantly impact quality of life and increase the risk of adverse outcomes,
particulatly in vulnerable populations. For example, recurrent hypotensive episodes in the eldetly atre
associated with an elevated risk of falls, syncope, and subsequent morbidity. Therefore, understanding the
epidemiological patterns of hypotension is crucial for identifying at-risk populations and implementing
targeted preventive and therapeutic strategies. Further research is warranted to elucidate the precise
prevalence and risk factors associated with different etiologies of hypotension across diverse demographic
groups.

Pathophysiology

Blood pressure regulation is a dynamic process maintained through the intricate interplay between the
sympathetic and parasympathetic branches of the autonomic nervous system. The sympathetic nervous
system exerts its influence by elevating blood pressure through two primary mechanisms: increasing heart
rate, which enhances cardiac output, and inducing vasoconstriction of arterioles, which augments total
peripheral vascular resistance. Conversely, the parasympathetic nervous system counteracts these effects by
reducing heart rate, thereby diminishing cardiac output, and promoting vasodilation of arterioles, which
decreases vascular resistance and lowers blood pressure. This balance between sympathetic and
parasympathetic activity ensures homeostasis in blood pressure regulation. For instance, in response to a
sudden drop in blood pressure, the sympathetic nervous system is activated to restore perfusion to vital
organs by increasing heart rate and constricting blood vessels. On the other hand, the parasympathetic
nervous system modulates these responses to prevent excessive elevation in blood pressure, particulatly
during periods of rest or relaxation. Disruptions in this autonomic equilibrium can lead to pathological
conditions such as hypotension or hypertension. For example, impaired sympathetic activity or excessive
parasympathetic tone can result in hypotension, characterized by insufficient perfusion to tissues and
organs. Conversely, heightened sympathetic activity or reduced parasympathetic influence may contribute
to hypertension, increasing the risk of cardiovascular complications. Understanding this physiological
balance is critical for diagnosing and managing disorders of blood pressure regulation, as well as for
developing targeted therapeutic interventions to restore autonomic function and maintain hemodynamic

stability.
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History and Physical

Hypotension is frequently asymptomatic and often identified incidentally during routine clinical evaluations.
However, when symptomatic, the most prevalent manifestation is lightheadedness or dizziness, which arises
due to inadequate cerebral perfusion. In cases of severely low blood pressure, syncope may occur, reflecting
a transient loss of consciousness secondary to insufficient blood flow to the brain. Beyond these primary
symptoms, hypotension may present with a range of additional clinical features, which are typically
attributable to the underlying etiology rather than the hypotension itself. These symptoms can include chest
pain, shortness of breath, and irregular heartbeat, often indicative of cardiovascular pathologies such as
arrhythmias or heart failure. Systemic infections or inflammatory conditions may present a fever exceeding
101 degrees Fahrenheit, headache, stiff neck, or severe upper back pain. Respiratory etiologies might
manifest as a productive cough with sputum, while gastrointestinal causes could involve diarrhea or
vomiting. Dysuria may suggest a genitourinary origin, whereas acute allergic reactions could point to
anaphylaxis. Non-specific symptoms such as fatigue or vision disturbances may also be reported, further
complicating the clinical picture. A thorough history and physical examination are essential to identify the
root cause of hypotension and its associated symptoms. Clinicians should assess orthostatic changes in
blood pressure, evaluate volume status, and investigate potential triggers such as medication use,
dehydration, or underlying chronic conditions. Recognizing the diverse presentations of hypotension and
its underlying causes is critical for accurate diagnosis and effective management, ensuring timely
intervention to prevent complications and improve patient outcomes.

Evaluation

The diagnostic approach to hypotension is tailored to the suspected undetlying etiology. Initial laboratory
investigations typically include a complete blood count (CBC) with differential, thyroid-stimulating
hormone (TSH), free thyroxine (T4), and cortisol levels to assess anemia, endoctine dysfunction, or adrenal
insufficiency. In cases of shock, immediate stabilization measures are prioritized, accompanied by a STAT
echocardiogram to evaluate inferior vena cava (IVC) variability. The echocardiogram provides critical
information on left ventricular ejection fraction (LVEF), right ventricular pressures, and the presence or
absence of pericardial effusion, which are essential for guiding management. If LVEF and right ventricular
function are preserved and distributive shock is suspected, IVC vatiability testing becomes instrumental in
determining the appropriate fluid resuscitation strategy. Pulse pressure vatiation is another valuable tool
used to optimize fluid management in hypotensive patients, particularly in critical care settings. Additionally,
saddle embolus pulmonary embolism, a potential cause of severe hypotension, can be ruled out through a
computed tomography (CT) angiogram of the chest, which provides detailed imaging of the pulmonary
vasculature to identify obstructive thrombi. This comprehensive evaluation, combining laboratory tests,
imaging studies, and hemodynamic assessments, enables clinicians to identify the precise cause of
hypotension and implement targeted therapeutic interventions. Such an approach ensures effective
management, particularly in acute or life-threatening scenarios, thereby improving patient outcomes and
reducing the risk of complications.

Treatment | Management

The management of hypotension is contingent upon the presence of symptoms and the underlying
ctiology. Asymptomatic hypotension generally does not warrant aggressive interventions. However, when
symptoms are present, therapeutic efforts should prioritize addressing the root cause. Noninvasive imaging
and hemodynamic assessments, such as electrocardiogram (ECG), echocardiogram, and chest X-ray, can
aid in classifying hypotension and guiding the diagnostic workup, although they are not definitive diagnostic
tools [6][7][8][9][10]. In trauma cases where hypotension occurs without apparent external blood loss, an
extended focused assessment with sonography in trauma (e-FAST) exam is invaluable for detecting
intracavitary bleeding. Monitoring urine output is critical to ensure adequate fluid resuscitation, with a target
output of 0.5 to 1.0 mL/kg per hour indicating sufficient perfusion. Concurrently, electrolyte levels should
be closely monitored and replaced as needed to prevent imbalances that could exacerbate the condition.
Orthostatic vital signs may also provide diagnostic insights, particulatly in cases of orthostatic hypotension
[6][71[8][9][10]. If medication-induced hypotension is suspected, discontinuation of the offending agent is
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essential. In acute shock scenarios, rapid fluid resuscitation and control of bleeding are paramount.
Vasopressors are indicated if the mean arterial pressure (MAP) falls below 65 mm Hg despite adequate
fluid administration. For septic shock, serial blood cultures and prompt initiation of broad-spectrum
antibiotics are critical. In cases of anaphylaxis, intramuscular epinephrine is the first-line treatment.
Additionally, corticosteroids may be considered in distributive shock when vasopressor requirements
escalate despite appropriate fluid resuscitation, as they can help stabilize blood pressure [6][7][8][9][10]. This
tailored approach to management ensures that treatment is aligned with the specific cause and severity of
hypotension, optimizing patient outcomes and minimizing complications.

Differential Diagnosis

The differential diagnosis of hypotension encompasses a spectrum of conditions, ranging from benign,
asymptomatic low blood pressure to life-threatening shock states. Benign hypotensionis often
asymptomatic and typically does not require intervention, commonly observed in healthy, physically active
individuals. In contrast, distributive shock atises from a failure to maintain systemic vascular resistance,
often due to conditions such as sepsis, anaphylaxis, or neurogenic shock, and is characterized by warm
extremities, tachycardia, and hypotension despite preserved or increased cardiac output [6][7][8][9][10].
Cardiogenic shock results from impaired cardiac function, leading to inadequate cardiac output despite
normal or elevated vascular resistance. This condition is frequently associated with myocardial infarction,
severe arrhythmias, or cardiomyopathy and presents cool extremities, bradycardia, and signs of congestive
heart failure. Hypovolemic shock occurs due to a significant reduction in blood volume, as seen in trauma,
hemorrhage, or severe dehydration, and is marked by hypotension with compensatory increases in heart
rate and peripheral resistance [6][7][8][9][10]. Obstructive shock is caused by physical obstruction of blood
flow within the cardiovascular system, such as in pulmonary embolism, cardiac tamponade, or tension
pneumothorax. It presents with hypotension, distended jugular veins, and other signs of obstructive
physiology. Finally, combined-type hypotensive shock involves a combination of the above mechanisms, as
seen in conditions like Waterhouse-Friderichsen syndrome, where adrenal hemorrhage leads to both
hypovolemic and distributive shock components [6][7][8][9][10]. Accurate differentiation among these
conditions is critical for guiding appropriate management and improving patient outcomes. A thorough
clinical evaluation, including history, physical examination, and targeted diagnostic tests, is essential to
identify the underlying cause and initiate timely, effective treatment.

Prognosis

The prognosis of hypotension varies significantly based on its undetlying cause and clinical
presentation. Benign hypotension, often asymptomatic and commonly observed in healthy individuals, is
associated with an excellent prognosis and typically does not require medical intervention. In
contrast, symptomatic hypotension carries a more variable prognosis, heavily influenced by the etiology,
severity, and timeliness of treatment. For instance, hypotension secondary to transient causes such as
dehydration or medication side effects generally has a favorable outcome with appropriate management.
However, hypotension resulting from severe conditions like cardiogenic shock, septic shock, or
hypovolemic shock is associated with higher morbidity and mortality, particularly if diagnosis and treatment
are delayed. The prognosis also depends on the patient’s overall health status, presence of comorbidities,
and the effectiveness of therapeutic interventions. Early recognition and targeted treatment of the
underlying cause are critical to improving outcomes in symptomatic cases. For example, prompt fluid
resuscitation, vasopressor support, and treatment of sepsis or anaphylaxis can significantly enhance
recovery in distributive shock. Conversely, delayed intervention or complications such as multi-organ failure
can worsen the prognosis. Therefore, a thorough understanding of the etiology and aggressive management
tailored to the specific cause are essential for optimizing patient outcomes in symptomatic hypotension.

Complications

Untreated hypotension, particularly when associated with poor cardiac output, can result in severe and
potentially fatal complications. In cases of impending or fulminant shock, inadequate perfusion to vital
organs can precipitate multi-organ failure, including renal failure, hepatic dysfunction, and respiratory
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distress, ultimately leading to death if not promptly addressed. Current clinical guidelines emphasize the
importance of aggressive and adequate fluid resuscitation in the management of shock or impending sepsis
to prevent these catastrophic outcomes. Timely restoration of blood pressure and tissue perfusion is critical
to mitigating the risk of organ damage and improving survival rates. Additionally, early identification and
treatment of the underlying cause, such as infection in septic shock or hemorrhage in hypovolemic shock,
are essential to halting the progression of complications. Failure to intervene promptly can exacerbate
systemic hypoxia, acidosis, and cellular dysfunction, further compounding the risk of irreversible organ
failure and mortality. Therefore, a proactive approach to managing hypotension, particularly in high-risk
scenarios such as shock or sepsis, is vital to minimizing complications and enhancing patient outcomes.
This includes close monitoring of hemodynamic parameters, timely administration of fluids and
vasopressors, and addressing the root cause of hypotension to ensure adequate tissue perfusion and organ
function.

Enbancing Healthcare Team Ountcomes

The diagnosis and management of hypotension are most effectively achieved through a collaborative,
interprofessional team approach. This team typically includes internists, intensivists, endoctinologists,
emergency department physicians, and nurse practitioners, all working together to ensure comprehensive
patient care. For outpatients with asymptomatic hypotension, treatment is generally unnecessary. However,
in symptomatic cases, the primary focus should be on identitying and addressing the underlying etiology
[10][11]]12]. Management strategies may include intravenous fluid resuscitation, vasopressor support, and,
in cases of hemorrhage, blood transfusions. Vasopressors are particularly indicated when the mean arterial
pressure (MAP) falls below 65 mm Hg despite adequate fluid administration. In septic shock, timely
administration of broad-spectrum antibiotics and serial blood cultures are critical to improving outcomes.
For anaphylaxis, intramuscular epinephrine is the first-line treatment. Additionally, corticosteroids may be
beneficial in distributive shock when vasopressor requirements continue to rise despite appropriate fluid
resuscitation, as they help stabilize blood pressure [10][11][12]. The prognosis for outpatients with
asymptomatic hypotension is generally favorable. However, in hospitalized patients, outcomes depend
heavily on the undetlying cause, severity, and timeliness of intervention. Effective communication and
coordination among healthcare team members are essential to ensure prompt diagnosis, appropriate
treatment, and optimal patient outcomes. This interprofessional approach not only enhances the quality of
care but also reduces the risk of complications and improves overall prognosis [10][11][12].

Role of Healthcare Professionals

The management of hypotension requitres a coordinated effort from an interprofessional healthcare team,
with each member playing a critical role in ensuring accurate diagnosis, effective treatment, and optimal
patient outcomes. This team typically includes physicians, nurse practitioners, nutses, pharmacists, and other
allied health professionals, all collaborating to address the undertlying cause and mitigate complications.
Physicians, including internists, intensivists, emergency department physicians, and specialists such as
cardiologists or endocrinologists, are central to the diagnostic and therapeutic process. They are responsible
for conducting a thorough clinical evaluation, ordering appropriate diagnostic tests (e.g:, echocardiograms,
blood cultures, or imaging studies), and formulating a treatment plan tailored to the underlying etiology.
For instance, in cases of septic shock, physicians initiate early antibiotic therapy and fluid resuscitation,
while in cardiogenic shock, they may manage heart failure or arrhythmias. In acute settings, intensivists and
emergency physicians play a pivotal role in stabilizing critically ill patients, administering vasopressors, and
monitoring hemodynamic parametets.

Nurse practitioners and nurses are essential in both inpatient and outpatient settings. They provide
continuous monitoring of vital signs, administer medications, and ensure proper fluid management. Nurses
are often the first to recognize changes in a patient’s condition, such as worsening hypotension or signs of
organ dysfunction, and promptly communicate these findings to the medical team. In outpatient settings,
nurse practitioners may manage asymptomatic hypotension, educate patients on lifestyle modifications, and
monitor for the development of symptoms. Their role in patient education is particularly important, as they
help individuals understand the importance of adherence to treatment plans and recognizing early warning
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signs of complications. Pharmacists contribute significantly by ensuring the safe and effective use of
medications. They review medication regimens to identify drugs that may contribute to hypotension, such
as antihypertensives or diuretics, and recommend adjustments as needed. In acute settings, pharmacists
assist in selecting appropriate vasopressors, calculating dosages, and monitoring for potential drug
interactions or adverse effects. They also play a key role in educating patients and healthcare providers about
medication management, particularly in chronic conditions like orthostatic hypotension.

Other allied health professionals, such as respiratory therapists and laboratory technicians, provide
specialized support. Respiratory therapists assist in managing patients with hypotension secondary to
respiratory failure or obstructive shock, ensuring adequate oxygenation and ventilation. Laboratory
technicians ensure timely processing of blood tests and cultures, which are critical for diagnosing conditions
like sepsis or adrenal insufficiency. Effective communication and collaboration among team members are
vital to the successful management of hypotension. Regular team meetings shared electronic health records,
and clear protocols for managing shock or sepsis enhance coordination and ensure that all aspects of patient
care are addressed. This collaborative approach not only improves clinical outcomes but also reduces the
risk of errors and complications. In summary, the management of hypotension relies on the expertise and
collaboration of a diverse healthcare team. Each professional brings unique skills and perspectives,
contributing to a comprehensive and patient-centered approach that addresses the underlying cause,
stabilizes the patient, and prevents complications. This interprofessional model of care is essential for
optimizing outcomes in both acute and chronic cases of hypotension.

Conclusion

Hypotension, while often asymptomatic, can have significant clinical implications when it leads to
inadequate perfusion of vital organs. This article provides a comprehensive overview of the condition,
emphasizing the importance of understanding its underlying mechanisms, including the roles of cardiac
output and total petripheral vascular resistance. The classification of hypotension into absolute, relative,
orthostatic, and profound types highlights the diverse clinical presentations and etiologies associated with
this condition. The diagnostic evaluation of hypotension involves a combination of laboratory tests,
imaging studies, and hemodynamic assessments. Tools such as echocardiograms, CT angiograms, and pulse
pressure variation are invaluable in identifying the root cause, whether it be cardiogenic, distributive,
hypovolemic, or obstructive shock. Eatly and accurate diagnosis is critical for initiating approptiate
treatment, which may include fluid resuscitation, vasopressor support, and targeted interventions for
undetlying conditions such as sepsis, anaphylaxis, or hemorrhage. Management strategies must be tailored
to the specific etiology and severity of hypotension. In acute settings, rapid stabilization through fluid
administration and vasopressors is essential to prevent multi-organ failure and improve survival rates. For
chronic or asymptomatic cases, patient education and lifestyle modifications play a key role in preventing
complications. The prognosis of hypotension varies widely, with benign cases having excellent outcomes,
while shock-related hypotension carries a higher risk of morbidity and mortality. An interprofessional
approach is fundamental to the effective management of hypotension. Collaboration among physicians,
nurses, pharmacists, and allied health professionals ensures comprehensive care, from accurate diagnosis to
timely intervention and follow-up. This team-based model not only enhances patient outcomes but also
reduces the risk of complications and improves overall quality of care. In conclusion, hypotension is a
complex condition with diverse etiologies and clinical presentations. A thorough understanding of its
pathophysiology, combined with a systematic diagnostic and therapeutic approach, is essential for
optimizing patient outcomes. By leveraging the expertise of an interprofessional team, healthcare providers
can effectively address the challenges posed by hypotension and improve the prognosis for affected

patients.
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