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Abstract---Background: Malignant hypertension, often referred to as hypertensive emergency, is a critical condition
marked by severely elevated blood pressure (BP) exceeding 180/120 mm Hg, often associated with end-organ
damage. It can lead to significant complications such as stroke, acute heart failure, and renal failure. Immediate and
effective management is essential to prevent irreversible damage to vital organs and improve patient outcomes.
Emergency Medical Services (EMS) play a crucial role in rapidly diagnosing, stabilizing, and transporting patients
with malignant hypertension to appropriate care. Aim: This paper aims to highlight the essential role of EMS in the
management of malignant hypertension, focusing on early recognition, timely intervention, and transport to
specialized care to mitigate complications and improve survival rates. Methods: A review of relevant literature was
conducted to examine the pathophysiology, epidemiology, clinical presentation, and management strategies of
malignant hypertension. The role of EMS in timely care delivery was analyzed, including their involvement in initial
assessment, treatment, and coordination with hospitals. Results: The review revealed that EMS plays an integral role
in identifying and managing hypertensive crises in the pre-hospital setting. Early intervention by EMS, such as the
administration of intravenous antihypertensive medications and continuous monitoring, has been shown to improve
outcomes significantly. Coordination with hospitals for specialized care is vital in managing end-organ damage and
preventing further complications. Conclusion: Malignant hypertension is a life-threatening condition requiring
urgent intervention to avoid permanent organ damage. EMS providers are pivotal in the early recognition,
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stabilization, and transport of affected patients, ensuring they receive timely, appropriate care. Further training and
resources for EMS personnel are essential to optimize outcomes for patients with hypertensive emergencies.

Keywords---Malignant hypertension, hypertensive emergency, Emergency Medical Services, blood pressure, organ
damage, hypertensive crisis.

Introduction

Malignant hypertension refers to a clinical state characterized by markedly elevated blood pressure (BP) along with
multiple organ damage, leading to a poor prognosis. In contemporary practice, the term "hypertensive crisis" is more
commonly utilized to describe individuals presenting with critically elevated BP. This includes cases where systolic
blood pressure (SBP) exceeds 180 mm Hg and diastolic blood pressure (DBP) surpasses 120 mm Hg. Hypertensive
crises can be further categorized into hypertensive emergencies, which are associated with end-organ damage, and
hypertensive urgencies, where such damage is absent. Immediate and effective blood pressure reduction is essential
to avert life-threatening complications commonly associated with hypertensive emergencies, thereby mitigating the
risk of irreversible organ injury (Kim et al., 2017; Riemekasten, 2019; Azima & Mousavi, 2017; Priola et al., 2017).
The diagnosis of malignant hypertension necessitates the presence of papilledema, a sign of increased intracranial
pressure. The critical intervention in these cases is to lower the blood pressure rapidly, ideally within hours, to
prevent further organ dysfunction. The identification of malignant hypertension requires a thorough assessment of
the patient's clinical presentation and history.

Etiology

The etiology of malignant hypertension, or hypertensive crisis, encompasses a broad spectrum of causes, including
both primary and secondary factors. Medication nonadherence is a significant contributor, often exacerbating pre-
existing hypertension. Renovascular diseases such as renal artery stenosis, polyarteritis nodosa, and Takayasu
arteritis can also precipitate a hypertensive crisis by impairing renal blood flow. Additionally, various renal
parenchymal disorders, including glomerulonephritis and tubulointerstitial nephritis, as well as systemic conditions
such as lupus erythematosus and hemolytic-uremic syndrome, may lead to severe elevations in BP. Endocrine
disorders, including pheochromocytoma, Cushing’s disease, and primary hyperaldosteronism, are frequently
implicated in the pathogenesis of hypertensive emergencies. Other contributory factors include the coarctation of the
aorta, the use of sympathomimetic drugs like cocaine or amphetamines, and the withdrawal of antihypertensive
medications. Furthermore, central nervous system (CNS) disorders, such as traumatic brain injury or cerebral
hemorrhage, may lead to acute BP elevations, emphasizing the need for a comprehensive diagnostic workup in
affected patients.

Epidemiology

Hypertensive emergencies are relatively rare, with an estimated incidence of 1 to 2 cases per million individuals
annually. However, a recent study revealed a significant increase in the incidence of hypertensive emergencies, with
a doubling of emergency department visits between 2006 and 2013. Among the different types of hypertensive
emergencies, eclampsia accounts for approximately 2% of cases, while cerebral infarction is responsible for 39%,
and acute pulmonary edema contributes to 25% of cases. The rising incidence of these conditions underscores the
increasing burden of hypertensive crises, particularly among vulnerable populations.

Pathophysiology

The pathophysiology of hypertensive emergencies is primarily characterized by a rapid and substantial increase in
BP, leading to systemic vascular resistance and resultant end-organ damage. Vasoconstriction, mediated by the
renin-angiotensin system, along with hypoperfusion and ischemia, are key factors contributing to the damage of vital
organs. One of the hallmark vascular changes in hypertensive emergencies is fibrinoid necrosis of the small arteries
and arterioles. The obstruction of these vessels leads to microangiopathic hemolytic anemia, further complicating the
clinical course. In addition, the loss of autoregulatory mechanisms in the brain may result in hypertensive
encephalopathy, manifesting confusion, seizures, and other neurological symptoms. This complex interplay of
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factors emphasizes the urgency of intervention to manage elevated BP and prevent irreversible damage to critical

organs.
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Figure 1. Malignant Hypertension.
History and Physical Examination

Patients presenting with hypertensive emergencies often have a history of chronic hypertension and persistently
elevated BP prior to the acute exacerbation. A thorough history should focus on identifying signs of end-organ
damage, which may include symptoms such as severe headaches, visual disturbances, nausea or vomiting, chest or
back pain, dyspnea, and orthopnea. In addition, a detailed review of the patient's medication regimen, including both
prescription and over-the-counter drugs, is crucial to assess adherence and the timing of the last dose. It is also
important to inquire about the use of recreational drugs such as cocaine or amphetamines, which may contribute to
acute BP elevations. On physical examination, BP should be measured in both arms using a properly sized cuff to
detect potential discrepancies, which may suggest aortic dissection. A funduscopic examination may reveal
papilledema, hemorrhages, or exudates, which are indicative of increased intracranial pressure. Cardiovascular
findings, such as heart murmurs or gallops, may be present, and signs of heart failure or pulmonary edema should be
sought. Neurological examination may reveal signs of altered mental status, including stupor, seizures, or delirium.
Additionally, abdominal examination may identify bruits suggestive of renovascular disease. The physical
examination is critical in determining the extent of end-organ involvement and guiding further diagnostic workup
and management.

Evaluation

In patients presenting with hypertensive emergencies or an acute rise in BP, a comprehensive evaluation is essential
to assess the presence of end-organ damage. Initial assessment should include electrocardiography to evaluate for
signs of ischemia or arrhythmias, as well as a chest X-ray to assess for pulmonary edema or other signs of heart
failure. Urinalysis, electrolytes, and creatinine levels are important to evaluate renal function and detect potential
renal damage. In cases where acute coronary syndrome is suspected, cardiac biomarkers should be measured. A
toxicology screen is indicated in cases where drug use, such as amphetamines or cocaine, is suspected as a
contributing factor. Imaging studies, including CT or MRI of the brain, should be performed in patients with
neurological symptoms, such as confusion or seizures, or those with suspected hypertensive retinopathy. Contrast-
enhanced CT or MRI of the chest or transesophageal echocardiography (TEE) should be considered if aortic
dissection is suspected. Hypertensive emergencies are often categorized based on the organ systems affected,
allowing for targeted treatment strategies (Hamidi et al., 2017; Henning & Harbison, 2017; Cavoli et al., 2017). The
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cardiac examination may reveal findings suggestive of myocardial infarction (MI), congestive heart failure (CHF), or
pulmonary edema. The presence of concentric left ventricular hypertrophy and the 4th heart sound may indicate
longstanding hypertension. Neurological findings may include headache, visual changes, and confusion, while the
eye exam may reveal soft exudates, flame-shaped hemorrhages, and papilledema. Renal function should be closely
monitored for signs of oliguria, and gastrointestinal symptoms such as nausea, vomiting, and abdominal pain should
be evaluated for potential renal or vascular involvement. This comprehensive evaluation facilitates prompt
identification of end-organ damage and guides the management of hypertensive emergencies.

Treatment / Management

Effective management of hypertensive emergencies necessitates a tailored approach, considering the specific
condition of the affected organ and the selection of appropriate pharmacotherapy. The blood pressure (BP) target and
the choice of medications vary depending on the nature of the hypertensive crisis (Smith, 2017; Brokmann et al.,
2017; Shah et al., 2017; van der Merwe & van der Merwe, 2013). It is critical to avoid a rapid or excessive reduction
in BP, as this may precipitate ischemic damage in vascular territories that have acclimated to elevated BP levels.
Generally, in hypertensive emergencies, the mean arterial pressure (MAP) should be reduced by 10 to 20% during
the first hour, followed by a further 5% to 15% reduction over the next 24 hours. This protocol typically leads to an
initial BP target of less than 180/120 mm Hg, with a subsequent goal of less than 160/110 mm Hg within the next 24
hours. However, it is uncommon for BP to be reduced to less than 130/80 mm Hg during this period.

Several intravenous (IV) medications are commonly employed in the treatment of hypertensive emergencies,
including nicardipine, sodium nitroprusside, labetalol, and esmolol. The initial infusion rate for nicardipine is 5 mg
per hour, which can be increased by 2.5 mg per hour every 5 minutes up to a maximum of 15 mg per hour. Sodium
nitroprusside is administered at 0.3 to 0.5 mcg/kg/min, with incremental increases of 0.5 mcg/kg/min every few
minutes, reaching a maximum dose of 10 mcg/kg/min. Labetalol is typically given as an IV bolus of 10 to 20 mg,
followed by additional doses of 20 to 80 mg every 10 minutes until the target BP is achieved, with a maximum
cumulative dose of 300 mg. Esmolol is initially administered as a loading dose of 500 mcg/kg/min over one minute,
followed by a maintenance infusion of 50 to 100 mcg/kg/min, with a maximum dose of 300 mcg/kg/min. In
situations where there is uncertainty regarding BP measurement through frequent non-invasive cuff monitoring, or if
end-organ damage poses a life-threatening risk, arterial catheterization may be considered to obtain precise, real-time
BP measurements, thereby facilitating more accurate medication titration.

The primary exceptions to the gradual BP reduction strategy within the first day of treatment include specific
conditions such as acute ischemic stroke (CVA), acute aortic dissection, intracerebral hemorrhage, and acute
myocardial ischemia. In acute ischemic CVA, BP is generally not treated unless it exceeds 185/110 mm Hg in
patients eligible for reperfusion therapy or 220/120 mm Hg in patients who may not be candidates for such therapy,
with labetalol or nicardipine infusion being considered. In the case of acute aortic dissection, it is imperative to lower
the systolic BP to 120 mm Hg within 20 minutes and aim for a heart rate of around 60 beats per minute to reduce
aortic shearing forces, typically employing beta-blockers and vasodilators like esmolol, nicardipine, or nitroprusside.
Treatment strategies for intracerebral hemorrhage depend on the location and surgical approach. For acute
myocardial ischemia, nitroglycerin remains the drug of choice, although it should be avoided in patients who have
used phosphodiesterase inhibitors such as sildenafil or tadalafil within the preceding 48 hours. Following a suitable
period of BP control, typically spanning 8 to 24 hours, oral antihypertensive medications are introduced, and the 1V
therapy is tapered off.

Differential Diagnosis

The differential diagnosis for hypertensive emergencies includes a range of conditions that may present similar
symptoms or complicate the clinical picture. These conditions include acute kidney injury, aortic coarctation, aortic
dissection, chronic kidney disease, eclampsia, hypercalcemia, hyperthyroidism, pheochromocytoma, renal artery
stenosis, and subarachnoid hemorrhage. It is crucial to differentiate these conditions to ensure appropriate
management and to identify underlying causes of the hypertensive crisis, as treatment approaches may vary
significantly depending on the underlying pathology.

Staging

The American College of Emergency Physicians (ACEP) guidelines for managing hypertension in the emergency
department (ED) suggest that routine screening for end-organ damage in asymptomatic patients with elevated BP is
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not necessary. However, in select cases, such as patients with poor follow-up, screening for elevated creatinine levels
may help identify renal injury. Immediate medical intervention is not required for asymptomatic patients with
elevated BP, although those with poor follow-up should be treated in the ED for elevated BP. All patients presenting
with asymptomatic elevated BP should be referred to a cardiology outpatient clinic for further evaluation and
management.

Prognosis

The prognosis for individuals diagnosed with malignant hypertension is typically unfavorable, with the five-year
survival rate ranging between 75% and 84% when managed with appropriate treatment. However, without
intervention, life expectancy is typically less than 24 months. The majority of fatalities associated with malignant
hypertension are attributable to complications such as heart failure, cerebrovascular accidents (stroke), or renal
failure. Given the severity of the condition and its potential for rapid deterioration, timely diagnosis and management
are critical to improving survival outcomes. While treatment can significantly reduce the risk of these fatal
complications, ongoing vigilance, and appropriate therapeutic strategies are required to manage the multifaceted
risks associated with this hypertensive emergency (Elliott, 2006; Phillips et al., 2002).

Complications

Malignant hypertension is associated with numerous potential complications, particularly when the target organs are
affected. These complications can be severe and include encephalopathy, intracerebral hemorrhage, acute myocardial
infarction, acute heart failure, pulmonary edema, unstable angina, dissecting aortic aneurysm, acute Kidney injury,
and vision loss. These end-organ damages underscore the gravity of hypertensive emergencies and the need for
urgent and effective intervention. Each of these complications represents a significant clinical challenge, often
requiring a multifaceted therapeutic approach involving specialists from multiple disciplines to mitigate damage and
preserve organ function. The presence of these complications necessitates prompt recognition and intervention to
prevent irreversible organ damage and to improve patient outcomes.

Other Issues

In clinical practice, the majority of patients with severely elevated blood pressure do not exhibit acute end-organ
damage, a condition referred to as hypertensive urgency. However, a subset of patients demonstrates signs and
symptoms indicative of acute, ongoing injury, which classifies the condition as a hypertensive emergency, previously
known as malignant hypertension. It is imperative not to reduce blood pressure too rapidly or excessively, as doing
S0 may precipitate ischemic damage in vascular territories that have adapted to chronically elevated blood pressure.
For most hypertensive emergencies, the mean arterial pressure (MAP) should be reduced gradually, aiming for a
10% to 20% decrease within the first hour, followed by an additional 5% to 15% reduction over the next 24 hours.
Ultimately, the goal is a 25% reduction in blood pressure from baseline, which should be achieved cautiously to
minimize the risk of ischemic injury. Many patients with malignant hypertension suffer from poorly controlled
essential or secondary hypertension, making long-term management a priority once the acute hypertensive crisis is
stabilized. This includes addressing the underlying causes of hypertension and ensuring that appropriate
pharmacologic therapy is maintained to prevent recurrence. Continued adherence to blood pressure management
strategies is essential for long-term control and to reduce the risk of further hypertensive episodes and complications.

Enhancing Healthcare Team Outcomes

Effective management of malignant hypertension requires a collaborative, interprofessional approach. An integrated
team of healthcare professionals, including internists, nephrologists, cardiologists, and neurologists, is essential for
optimizing patient care. Elevated blood pressure, if left untreated, can lead to significant morbidity and mortality,
resulting in substantial healthcare costs. Consequently, primary care providers, including nurse practitioners, must
take an active role in monitoring blood pressure and promoting medication adherence. Regular monitoring and
patient education on the importance of blood pressure control are crucial components of ongoing care. For
asymptomatic patients, hospitalization is generally not necessary. However, individuals presenting with symptoms
should be closely monitored, with consultation from specialists to assess for potential end-organ damage. It remains
critical not to lower blood pressure too rapidly, as ischemic injury can occur in vessels that have adapted to high
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blood pressure over time. In hypertensive emergencies, blood pressure should be reduced by 10% to 20% within the
first hour, with a further reduction of 5% to 15% over the next 24 hours. All patients diagnosed with hypertension
should be encouraged to follow up in outpatient clinics, particularly with a cardiology nurse, to ensure continuous
management and monitoring of their condition. Additionally, adherence to a low-sodium diet and regular blood
pressure monitoring at home are essential practices to support long-term health. Interprofessional team members
must continually reinforce the importance of medication compliance and regular monitoring to achieve optimal
outcomes for patients.

Outcomes

The short-term prognosis for most individuals with malignant hypertension is generally favorable, provided they
receive prompt and appropriate treatment. However, long-term outcomes can be challenging, with frequent
exacerbations of the condition. Patients who do not comply with recommended therapeutic regimens are at increased
risk of developing significant complications, such as strokes, vision loss, kidney damage, and adverse cardiac events.
These complications are common in individuals who fail to maintain consistent blood pressure control. Long-term
management, including regular monitoring and adherence to prescribed medications, is critical in preventing these
detrimental outcomes. Ongoing vigilance and patient education on the importance of managing hypertension are
essential to reduce the risk of recurrent episodes and ensure better long-term health outcomes for patients (Liu et al.,
2017).

Role of EMS in Malignant Hypertension:

Emergency Medical Services (EMS) play a critical role in the identification, management, and transportation of
patients experiencing malignant hypertension, a life-threatening hypertensive emergency characterized by severely
elevated blood pressure that leads to acute end-organ damage. Malignant hypertension can result in acute
complications such as encephalopathy, myocardial infarction, stroke, acute kidney injury, and aortic dissection,
necessitating prompt and efficient intervention. The role of EMS in such scenarios is multifaceted, involving rapid
assessment, stabilization, transport, and coordination with healthcare providers to ensure appropriate care upon
hospital arrival (Shantsila et al., 2013; Mathew et al., 2016).

Early Recognition and Assessment

The first and most crucial step in the management of malignant hypertension is early recognition. EMS personnel are
often the first point of contact for patients presenting with hypertensive emergencies, and their ability to rapidly
assess vital signs and identify warning signs of severe hypertension is paramount. Symptoms of malignant
hypertension can include severe headache, nausea, vomiting, altered mental status, chest pain, dyspnea, or visual
disturbances. EMS teams must be proficient in performing accurate blood pressure measurements and identifying
cases where blood pressure readings exceed critical thresholds (e.g., systolic blood pressure >180 mm Hg or diastolic
blood pressure >120 mm Hg), which are indicative of hypertensive emergencies. During the initial assessment, EMS
providers must take a detailed medical history, including any prior history of hypertension or cardiovascular disease,
current medications, and potential triggers for the hypertensive episode. Clinical presentation and vital signs,
particularly blood pressure, heart rate, and oxygen saturation, must be continuously monitored. By swiftly
identifying patients with malignant hypertension, EMS teams can initiate timely interventions and prevent further
complications, such as cerebral hemorrhage or renal failure (Aringhieri et al., 2017; Wang et al., 2010).

Initial Stabilization and Management

Once malignant hypertension is identified, EMS providers must focus on stabilizing the patient. The key objective is
to initiate blood pressure reduction in a controlled manner, as excessive or too rapid a reduction can precipitate
ischemic damage to vital organs. While intravenous (V) medications are typically used in hospital settings, EMS
personnel may administer initial therapies such as IV antihypertensive medications to begin blood pressure control.
Common agents include nicardipine, labetalol, or nitroprusside, which are effective in gradually lowering blood
pressure over time (Collins et al., 1990). EMS protocols for hypertensive emergencies often outline the initial doses
and titration strategies for these medications, ensuring that they are administered safely and effectively during
transport. In addition to pharmacologic intervention, EMS teams must monitor and manage other aspects of the
patient's clinical status. This includes maintaining an adequate airway, ensuring optimal oxygenation, and providing
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supportive care for any associated symptoms such as chest pain or shortness of breath. For patients with suspected
myocardial ischemia or stroke, appropriate measures such as supplemental oxygen and intravenous fluids may be
necessary. If the patient presents with altered mental status or signs of neurological impairment, EMS personnel
should prepare for the potential need for advanced airway management or rapid transport to a stroke center or tertiary
hospital for further evaluation.

Transport and Coordination with Receiving Facilities

The transport phase is a critical component of EMS care for patients with malignant hypertension. Since these
patients require specialized care, timely transport to a hospital equipped to manage hypertensive emergencies is
essential. EMS providers must communicate early with receiving facilities, particularly with emergency departments
(EDs) or intensive care units (ICUs), to provide a detailed report on the patient's clinical status, including current
blood pressure, vital signs, and any administered medications. This allows the receiving team to prepare for the
patient's arrival and ensure a seamless transition of care. Coordination with the receiving healthcare team is vital for
ensuring continuity of care and preventing delays in treatment. EMS providers must relay information on the
medications administered, the patient’s response to interventions, and any complications encountered during
transport. In some cases, if the patient's condition deteriorates en route, EMS personnel may need to adjust the
treatment plan or initiate advanced interventions, such as mechanical ventilation or advanced cardiac life support
(ACLS), depending on the severity of the symptoms. Furthermore, EMS teams should consider the patient's
underlying medical conditions when selecting the appropriate hospital for transport. Patients with known
cardiovascular, renal, or neurological complications may require transport to a facility that offers specialized care in
these areas. Early consultation with the receiving hospital ensures that the patient is directed to the most appropriate
department (e.g., cardiology, neurology, or nephrology) upon arrival.

Education and Prevention

Beyond immediate management and transport, EMS teams can play a role in educating patients and the public about
the risks of hypertension and the importance of regular monitoring and medication adherence. Hypertensive
emergencies often occur in patients with poorly controlled or undiagnosed hypertension, and EMS personnel can
provide valuable education on lifestyle modifications and adherence to prescribed antihypertensive therapies. EMS
providers can take the opportunity during patient transport to encourage patients to follow up with their primary care
provider or cardiologist and provide information on how to monitor blood pressure at home. In particular, the
importance of dietary changes, such as reducing sodium intake, and lifestyle adjustments, including regular physical
activity, can help prevent future hypertensive crises. The role of EMS in managing malignant hypertension is integral
to improving patient outcomes. Through early recognition, rapid assessment, appropriate stabilization, and
coordinated transport, EMS providers are instrumental in reducing the immediate risks associated with hypertensive
emergencies. By acting swiftly to manage elevated blood pressure and providing continuous monitoring during
transport, EMS teams help mitigate the risk of life-threatening complications such as stroke, renal failure, and
myocardial infarction. Additionally, through education and collaboration with healthcare facilities, EMS providers
can contribute to long-term hypertension management and prevention. As such, the role of EMS in malignant
hypertension extends beyond emergency care, encompassing both immediate life-saving interventions and ongoing
patient education to reduce the incidence of future hypertensive emergencies (Johnson et al., 2012; Marik & Varon,
2007).

Conclusion

Malignant hypertension, a life-threatening condition, demands immediate intervention to prevent irreversible damage
to vital organs such as the heart, kidneys, and brain. As one of the most critical hypertensive emergencies, it often
presents systolic blood pressure exceeding 180 mm Hg and diastolic pressures above 120 mm Hg, accompanied by
signs of end-organ damage. This condition requires swift and effective management to mitigate the risk of
complications, including acute heart failure, stroke, and renal failure. EMS plays a central role in the early
recognition, stabilization, and transport of patients with malignant hypertension. Given the complexity of the
condition and the potential for rapid deterioration, EMS providers must be equipped with the skills to recognize the
signs of hypertensive emergencies and initiate appropriate treatment protocols. The management of malignant
hypertension in the pre-hospital setting includes immediate BP reduction, continuous monitoring, and the
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administration of intravenous antihypertensive agents, such as nicardipine or sodium nitroprusside, in collaboration
with medical control. Rapid, controlled BP reduction is necessary to avoid ischemic damage to organs that have
adapted to high blood pressure levels, making EMS interventions critical in stabilizing the patient. In addition to
pharmacologic management, EMS plays a crucial role in the timely transport of patients to specialized care facilities.
Early coordination with emergency departments and intensive care units is vital for ensuring that patients with
malignant hypertension receive the necessary interventions to prevent further complications. This collaborative
approach can significantly improve patient outcomes by providing the appropriate care in a timely manner. Despite
advancements in the management of hypertensive emergencies, the increasing incidence of conditions such as
chronic hypertension and the rising burden of cardiovascular diseases highlight the need for enhanced training and
resources for EMS personnel. Continuous education on the latest guidelines for hypertensive emergencies, including
BP management protocols and diagnostic techniques, is necessary to ensure optimal care. Moreover, greater
emphasis on improving the communication between EMS teams and hospital facilities can facilitate smoother
transitions of care, ultimately improving survival rates and reducing morbidity in patients with malignant
hypertension. In conclusion, while hypertensive emergencies remain a significant challenge in emergency care, EMS
personnel are essential in the initial phase of treatment. By ensuring rapid assessment, stabilization, and timely
transport, EMS contributes directly to reducing the risk of severe complications and improving long-term outcomes
for patients with malignant hypertension. Enhanced training, resources, and protocols for managing hypertensive
crises can further optimize the role of EMS in the timely and effective management of this critical condition.
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