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ABSTRACT

Hypertensive emergencies are life-threatening conditions with end-organ damage caused by sudden increases in blood pressure
that exceed 180/110-120 mmHg. Clinical conditions affecting the brain, arteries, retina, kidney and heart are encountered.
The brain and cardiovascular system are most commonly affected. Ischemic stroke and acute pulmonary edema are the most
common conditions. Some patients may experience end-organ damage independent of blood pressure values. This condition
develops due to microangiopathy and deterioration of autoregulation that provides organ blood flow by damaging the vascular
endothelium due to increased blood pressure. High blood pressure also increases end-organ damage in a vicious cycle by
activating the renin-angiotensin-aldosterone system. This pathophysiology is important in treatment. As a general approach,
rapid blood pressure reduction is not desired. Perfusion in end-organs that cannot adapt to autoregulation is impaired, and
organ dysfunction deepens with ischemia and necrosis. In the general approach, a 10-20% decrease is targeted in the first hour,
while a 5-15% decrease in blood pressure in the remaining 23 hours is sufficient. However, in ischemic stroke, blood pressure
control is reduced according to both the treatment and the degree of pressure. If thrombolytic therapy is not to be given, if the
blood pressure is not above 220/120 mmHg, no intervention is made. In aortic dissection, the aim is to reduce systolic blood
pressure to 100-120 mmHg in a period of 20 minutes. In short, according to the target organ damage, short-acting intravenous
antihypertensive drugs that can be treated stepwise and are selected according to the selected target values. In the selection of
these drugs, options that may cause secondary damage to organ damage are avoided. Nitroprusside and nitroglycerin, which
can increase central pressure, are not preferred primarily in ischemic stroke. Or, in adrenergic crisis, beta blockers can worsen
blood pressure without sufficient alpha blockade. It should also be well known that such drugs have important side effects such
as severe hypotension and cardiogenic shock.
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INTRODUCTION

Hypertension (HT) is the most important risk factor that can be
controlled to reduce adverse outcomes related to cardiovascular
disease.! In addition, hypertensive emergency (HE) causes end-
organ damage (EOD) within hours, causing serious morbidity
and mortality. The brain, arteries, retina, kidney and heart
(BARKH) are the end organs damaged by high blood pressure.
The critical threshold value is systolic blood pressure (SBP)
above 180 mmHg and diastolic blood pressure above 110-120
mmHg. HE may develop after pre-existing HT or may result
from a newly developing clinical condition. There is no critical
threshold value in a young person who develops acute kidney
injury such as eclampsia or glomerulonephritis, where the life-
threatening blood pressure level suddenly increases rapidly.
In this case, the acceleration of the increase rather than the
patient’s blood pressure value brings about EOD. In short, HE
can develop even at lower blood pressure (BP) values.”” It has
been determined that the rate of patients presenting to the
emergency department with an SBP value over 180 mmHg is
13.8%, and that one in 200 patients presents with HE. The rate

of HE among patients presenting to the emergency department
due to hypertension worldwide varies between 1-3%. More
than 95% of patients presenting to the emergency department
with HE have cerebral and cardiac EOD. The most common
conditions are hypertensive pulmonary edema and heart
failure. This is followed by myocardial infarction, ischemic
and hemorrhagic stroke. Other end-organ damages are
encountered less frequently. The in-hospital mortality rate of
these patients is around 2.5-4%.*”

PATHOPHYSIOLOGY

The factors that trigger HE are generally the hypertensive
patient’s skipping medication doses or suddenly stopping
taking them, difficulties in reaching a health institution,
increased salt consumption, increased use of non-steroidal
anti-inflammatory  drugs, glucocorticoid consumption,
pseudoephedrine, cocaine and amphetamine-like stimulants.®*
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Figure 1. Hypertensive emergency pathophysiology

RAAS: Renin Angiotensin-Aldosterone System, BARKH: Brain, Arteries, Retina, Kidney, Heart
DIC: Disseminated Intravascular Coagulation

There is an autoregulation mechanism that provides perfusion
of organs. This balance correlates with systemic blood pressure.
While the mean arterial pressure for cerebral perfusion is 70-
90 mmHg in individuals with normal blood pressure values,
this value increases to 110-150 mmHg in individuals who have
been hypertensive for a long time. Autoregulation, especially
in brain tissue, may not respond sufficiently to sudden and
rapidly increasing blood pressure. Vasogenic edema develops
in the brain, leading to increased intracranial pressure (ICP).
Clinical symptoms such as headache, nausea and vomiting
occur. In addition, hypertensive damage develops in other
tissues containing BARKH. In sudden decreases, it leads to
ischemia, namely optic nerve ischemia, coronary ischemia or
necrosis of penumbra tissue, together with hypoperfusion. This
situation constitutes the basic strategy of emergency treatment
of HE. The organs of patients who have been hypertensive for
a long time establish a balance to continue blood circulation.
This process increases permeability in the capillary area and
leads to hyperperfusion. Increased systemic blood pressure
activates the renin angiotensin-aldosterone system (RAAS).
RAAS increases vasoconstriction, and fluid loss develops
with pressure natriuresis. This increases peripheral resistance
in organs containing BARKH. Autoregulation is disrupted
and a vicious circle is entered. Thus, systemic blood pressure
continues to increase. Increased pressure leads to the release
of prostaglandins, cytokines and oxidative stress factors.
Nitric oxide loses its function and the vascular endothelium is
damaged. Subendothelial tissue is exposed and the coagulation
cascadebegins with plateletaggregation. Thus, microangiopathy
and tissue ischemia or necrosis occur in the arterioles. We
encounter hematuria, bleeding and exudate in the fundus. If
the pressure continues, disseminated intravascular coagulation
may develop (Figure 1).%'%'

DIAGNOSTIC APPROACH TO
HYPERTENSIVE EMERGENCY

HE includes many clinical conditions that develop as a result
of BARKH injury, along with increased systolic and diastolic
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blood pressure values, along with history and physical
examination. The most common symptoms are angina, visual
disturbances, dyspnea and headache. Physical examination
of patients, including all systems, is very important in early
diagnosis and treatment. When HE develops in patients with
brain damage, ischemic or hemorrhagic stroke, transischemic
attack, increased intracranial pressure syndrome (ICP),
syndrome (PRES),
hypertensive encephalopathy and intracranial hemorrhage
due to head trauma are seen. Patients develop symptoms

posterior reversible encephalopathy

such as sudden changes in consciousness, agitation, nausea,
vomiting, seizures, delirium, visual disturbances and loss of
strength in the extremities. Chest pain, back pain and dyspnea
suggest acute coronary syndrome or aortic dissection and
aneurysm. Sudden onset of dyspnea and pretibial edema
suggest pulmonary edema and heart failure, while hematuria,
pretibial and periorbital edema suggest acute kidney injury.
Retinal hemorrhage, exudate and papilledema on fundoscopic
examination are important in terms of retinopathy and ICP.
Hypertension developing after the 20* week of pregnancy or an
increase in preexisting blood pressure suggests preeclampsia
and eclampsia. High liver enzymes and thrombocytopenia
indicate HELLP syndrome in pregnant women. Sudden
discontinuation of antihypertensive agents such as clonidine
may lead to HE. Increased consumption of cocaine,
amphetamine, monoamine oxidase inhibitors and tyramine-
containing foods and pheochromocytoma may cause HE by
causing adrenergic crisis. Postoperative bleeding from vascular
anastomosis sites or patients scheduled for emergency surgery
may enter the HE state. Blood tests and radiological imaging to
be performed on patients are decided according to the patient’s
clinical picture (Table 1).>'>"

MANAGEMENT OF HYPERTENSIVE
EMERGENCY TREATMENT

The most important goal of treatment is not to reduce the
numbers but to prevent hypoperfusion and reduce the damage
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Table 1. Tests requested for specific conditions in hypertensive

emergencies

Causes of

hypertensive Recommended tests

emergencies

Acute coronary ECG, high sensitive troponin I/T,

syndrome echocardiography

Acute pulmonary ECG, Chest X-ray, echocardiography,

edema Blood urea nitrogen /creatinine, electrolyte (Na,
) K, Cl, Ca)

Heartfalitte Arterial blood gas,

(Decompensated)
high sensitive troponin I/T
B-type natriuretic peptide
D-dimer, ECG

Aortic dissection Chest CT angiography,

Transthoracic echocardiography

) o Creatinine, blood urea nitrogen electrolytes
Acute kidney injury 4 rterial blood gas
Urinalysis (proteinuria, hematuria)

Renal ultrasound

ECG (for arrhythmia, atrial fibrillation)
INR, aPTT (coagulation tests)

Brain CT (to differentiate between hemorrhagic
and ischemic stroke)

Diffusion MRI

Stroke

Complete blood count
Creatinine, liver function tests (AST, ALT)

24-hour urine analysis or spot urine test for
proteinuria

Obstetric ultrasound (to assess pregnancy status)

Preeclampsia/
eclampsia

Complete blood count

Blood urea nitrogen /creatinine, electrolyte
ECG

Fundoscopy (to assess for papilledema)

Brain CT or MRI
Serum and urine electrolytes

Abdominal CT or MRI
Plasma free metanephrines

Hypertensive
encephalopathy

Pheochromocytoma
crisis

24-hour urinary catecholamines
ECG: Electrocardiogram. CT: Computed Tomography; MRI: Magnetic Resonance Imaging; AST:

Aspartate Aminotransferase; ALT: Alanine Aminotransferase

that may occur in EOD. While doing this, aggressive approaches
may lead to secondary damage. Intravenous antihypertensive
drugs are used first. Their short duration of action and gradual
treatment features help to control HE.” The most important
part to be careful about is that if the arterial blood pressure
value is reduced, the hypotension that may develop due to
these drugs may lead to cardiogenic shock and even death. In
addition, organ autoregulation cannot adapt to the rapid blood
pressure decrease and may lead to worsening ischemia in the
end organ.” For this, close arterial blood pressure monitoring
is required. While extremity measurements can be made
at the beginning of treatment, intraarterial blood pressure
monitoring is important in the ongoing process. It is also
important to make measurements from both arms and even
the lower extremity. A difference of 10-20 mmHg between the
arms is within acceptable limits, while more than this suggests
aortic coarctation or another vascular anomaly going to the
lower extremity. If there is HE here, treatment is planned
according to the extremity where the high blood pressure
measurement is made.>*"

In the general treatment approach, the aim is to reduce the
initial measurement by 10-20% within the first hour. The
target value here is calculated to be below 180/120 mmHg.
A 5-15% decrease is achieved within the next 23 hours. This
means reaching values below 160/110 mmHg on average. It is
planned to bring the blood pressure to normal limits in the
following 24-48 hours. In rare cases such as aortic dissection,
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preeclampsia and pheochromocytoma, the target value is
below 130 mmHg for systolic pressure and below 80 mmHg
for diastolic pressure. However, this general approach includes
differences according to the affected organ as a result of EOD.
Again, the antihypertensive drug selected varies accordingly
(Table 2).21617

ACUTE ISCHEMIC STROKE

In ischemic stroke, vasodilation and a decrease in perfusion
pressure occur distal to the occluded vessel. The blood
circulation of this distal tissue depends on systemic tension.
In fact, increased blood pressure is thought to be a kind of
protective mechanism. The brains autoregulation cannot
respond to sudden drops in blood pressure and may cause
necrosis of the healthy penumbra tissue. Therefore, blood
pressure regulation is provided according to the treatment to
be applied to the patient in ischemic stroke.18 If thrombolysis
or thrombectomy is not to be applied, no intervention is made
unless the blood pressure rises above 220/120 mmHg. A 15%
decrease is targeted after 24 hours from the moment the stroke
begins.!$ %

If thrombolysis or thrombectomy is to be performed, the
blood pressure is reduced below 185/110 mmHg before the
procedure. This value is kept below 180/105 mmHg during the
procedure and for the following 24 hours. Antihypertensive
treatment is started in stable patients who have been above
140/90 mmHg for more than 3 days. 18-19 Blood pressure is
measured every 15 minutes for the first 2 hours. Measurements
are made every 30 minutes for the next 6 hours. Blood pressure
is monitored every hour for the remaining 16 hours.'®

Labetolol, nicardipine and clevidipine are the primary agents
in treatment. Nitroprusside is a secondary agent that can
be preferred because it increases ICP and impairs platelet
functions. It is an alternative to other agents in uncontrolled
HE. Drugs that can reduce blood pressure suddenly and have
long-term effects, such as nifedipine, should be avoided."

ACUTE HEMORRHAGIC STROKE

Lowering blood pressure by more than 70 mmHg from the
initial value increases the likelihood of renal function and
neurological deterioration. Studies have shown that rapid
reduction of blood pressure reduces the growth of bleeding.”
If the patient’s SBP value at the time of admission is above
220 mmHg, this value is reduced to below 220 mmHg within
the first hour. It is aimed to keep it between 140-160 mmHg
within the next few hours. If the patient’s clinical condition
is unstable, the dose of the antihypertensive drug is reduced.
If the patient’s SBP value at the time of admission is between
150-220 mmHyg, it is reduced to below 140 mmHg within 1
hour. Nicardipine and labetolol are the drugs of choice for this.
Nicardipine is more preferred above the initial SBP value of 160
mmHg. If it is below, labetolol is more preferred. Nitroprusside
and nitroglycerin are not preferred due to their potential to
increase intracranial pressure.*

HYPERTENSIVE ENCEPHALOPATHY

Arterioles respond to increased systemic blood pressure
with vasoconstriction to maintain central perfusion at a
constant flow. This is autoregulation of the brain. However,
in sudden and rapid increases, this response cannot occur
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Table 2. Characteristics of drugs used in hypertensive emergencies

Drugs Minimum dose Maximum dose Indication Side effects Warning
Hypotension,
Bradycardia,
ACS 5 Azotemia,
A q 5 ; Headache, tachycardia, .
Nitroglycerin 5 mcg/minute 100 mcg/minute Pulmonary edema methemoglobinemia Tolerance with long-term use,
Right-sided AMI,
Caution in those using phosphodiesterase
inhibitors.
5 mg/hour (Increase by Headache, hypotension Half-life of 3-6 hours

Nicardipine 2.5 mg/hour every 15 15 mg/hour Stroke ta chycardi’a, angina > Do not use in ACS and severe aortic
minutes) stenosis.

Loading dose: 500- . .
1000 mcg/kg over per Aortic Dissection, Excessive sweating, Do not use in pulmonary edema. Avoid
i ke in asthma, adrenergic crisis, heart block,
Esmolol minute. 200 meg/kg/minute o Sliwgl, heart rate <50 bpm, if Verapamil

: mcg/kg/minute . eart rate pm, if Verapamil was
Maintenance <_iose: Intraoperapve Altered consciousness,  used, metabolic acidosis, pulmonary
iSOfm_cg/kg /minutes postoperative Dizziness hypertension.
infusion

Do not administer the maximum dose for
S o more than 10 minutes,
~ yanide intoxication ; q 5

Nitroprusside AR gl 8-10 mcg/kg/minute Aortic dissection  (starts at doses >2 mcg/ Avoid use in subarachnoid hemorrhage,

minute kg/min) | azotemia and optic atrophy.
Discontinue the drug if lactic acidosis or
bicarbonate depletion occurs.
Starting dose: 20 mg, Preeclampsia, sl Do not use in pul d
20-80 mg administered Eclampsia (Max  Elevated liver enzymes, ~°© IOt Us¢ I puimonary ecema.
Labetalol every 10 minutes. 200 mg dose: 160 mg), Thrombocytopenia, Avoid use in asthma, COPD, heart failure,
. . . Hyperkalemia, 1st-degree heart block, bradycardia, and
Infusion dose: 0.5-2 ACS: (Max dose ; q . 2.
me/minute T 120 m ) Worsening of Raynaud's hyperadrenergic conditions.
8 g syndrome
Piadbimn Increases cardiac
Hydralazine 10 mg 20 mg _P workload, may reduce  Avoid in pulmonary edema.
Eclampsia placental blood flow
Starting dose: 10-50 Severe
mg 8 hypertensive L Contraindicated in aortic coarctation and
ol e e D heart disease Dlz.zmess,.he_adache, active arteriovenous shunt disease.
e nitial infusion dose: angina, priapism, o . .

Urapidil i uncontrolled by el Avoid in patients on phosphodiesterase
mg/minute other agents. tachycardia, AV ) A
s ” bradycardia. inhibitors. Reduce dose in hepatic or renal

h : Intraoperative impairment, and in elderly patients.
LT/ @T Postoperative

ACS: Acute coronary syndrome

and hyperperfusion occurs. As a result, vasogenic edema
and increased ICP develop.”’ Headache, drowsiness, seizures,
changes in consciousness and visual disturbances occur.
Hypertensive retinopathy and microangiopathic hemolytic
anemia may often accompany. With the regulation of blood
pressure, the patient’s symptoms begin to improve. However,
rapid pressure reduction can lead to organ hypoperfusion. For
this, blood pressure is reduced by 10-20% in the first hour.
This decrease should be maintained for 2-6 hours. A decrease
of more than 25% is not desired within 24 hours. When the
initial blood pressure decrease is tolerated by the patient, it is
appropriate to reduce it gradually to 160/110 mmHg over 48
hours.2,21 Nicardipine and labetalol are primarily preferred.
Nitroglycerin is not used due to its venodilator effect and
potential to increase ICP.>*

SUBARACHNOID HEMORRHAGE

The target value for uncontrolled aneurysm hemorrhage is
below 160 mmHg. However, in patients with a good level of
consciousness, below 140 mmHg may be beneficial. When
blood pressure control is required, intravenous labetalol,
nicardipine or clevidipine are preferred. The use of vasodilators
such as nitroprusside or nitroglycerin should be avoided
because of their tendency to increase cerebral blood volume
and ICP.»
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ACUTE HEAD TRAUMA

To control increased ICP due to trauma, intervention is
performed when systemic blood pressure increases when
cerebral perfusion pressure exceeds 120 mmHg and ICP
exceeds 20 mmHg. Rapid blood pressure regulation has been
associated with poor outcomes. It is beneficial for patients
to have their heads 30 degrees above heart level. Valsalva
maneuvers that increase ICP should be avoided.’

PREECLAMPSIA-ECLAMPSIA

The main treatment for this condition, which occurs after
the 20 week of pregnancy, is delivery. However, in patients
who develop HE, the goal is to reduce blood pressure control
to below 160/105 mmHg within 150-180 minutes. Labetalol
and nicardipine may be preferred in treatment. If eclampsia or
proteinuria, severe hypertension (blood pressure above 160/110
mmHg) and preeclampsia accompanied by neurological
findings are treated with magnesium sulfate. 4 g magnesium
is given intravenously as a 5-minute infusion. Then, treatment
is continued by infusing 1 g per hour. If magnesium is given
with nifedipine, there is a risk of hypotension. Emergency
delivery is considered in patients whose blood pressure cannot
be controlled within 6 hours. Diuretic treatment is avoided.”
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ACUTE PERIOPERATIVE HYPERTENSION
AND POSTOPERATIVE SURGICAL
HYPERTENSION

HE may progress with fear, pain, adrenargic stimulation
and intravascular volume variability. Blood pressure above
180/100 mmHg increases the risk of bleeding. Surgery may
need to be postponed or blood pressure may need to be
regulated. Nicardipine, nitroglycerin, and esmolol are drugs
that have been successfully used. Esmolol has an important
role in cardiac surgery because it reduces the potential
for supraventricular or ventricular tachycardia. Routine
perioperative use of beta blockers is not recommended in non-
cardiac surgeries. Preoperative use of angiotensin converting
enzyme inhibitors carries the risk of perioperative hypotension,
and discontinuation may lead to postoperative hypertension.
Calcium channel blockers may be preferred in the preoperative
period. There is no harm in routine loop diuretic use in patients
with heart failure.!*

ACUTE SYMPATHETIC CRISIS

Pheochromocytoma, paraganglioma, sudden discontinuation
of clonidine or short-acting beta blocker antihypertensive
drugs, cocaine, amphetamine, LSD, etc. use, consumption of
monoamine oxidase inhibitors and tyramine-containing foods
(cheese, vinegar, alcohol, etc.) and autonomic dysfunction
(Gullian Barre, acute spinal cord injury) may cause sympathetic
overactivity and cause HE. Changes in consciousness,

palpitations, angina, seizures and agitation may be observed.>'

Phentolamine and doxazosin are used to reduce the increased
blood pressure in pheochromocytoma. Nicardipine is preferred
as an alternative treatment. In patients without sufficient alpha
receptor blockade, the use of beta blockers leads to an increase
in blood pressure.'®

When antihypertensive drugs, especially clonidine, are
administered to a person using the drug, the blood pressure is
brought under control in a short time, while this period may be
longer with other drugs.?

In autonomic dysfunction, phentolamine, nitroprusside or
labetolol may be preferred.”

Benzodiazepine is initially used to control hypertension due
to narcotic consumption. Nitroglycerin or nicardipine may be
preferred as additional agents for blood pressure regulation.
The use of beta blockers in the control of high blood pressure
caused by these sympathomimetic drugs carries the concern of
myocardial ischemia.>'¢

CARDIAC EMERGENCIES

Acute coronary syndrome (ACS) and acute pulmonary edema
are important end-organ damages for HE. The main purpose
in ACS is to reduce afterload without reducing left ventricular
diastolic filling and to reduce myocardial oxygen consumption.
Because in HE, the deteriorated endothelium and underlying
atherosclerosis trigger type 1 myocardial infarction (MI). Or,
it disrupts the oxygen supply-demand balance and leads to
type 2 ML In the presence of HE with ACS, it is recommended
to reduce SBP below 140 mmHg within 1 hour. Nitroglycerin
is primarily recommended here. It can reduce ischemia by
increasing coronary blood flow. Use with beta blockers such as
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labetalol reduces reflex tachycardia and indirectly myocardial
workload. However, when using it, it should be determined
that patients have right MI, use of phosphodiesterase (in the
last 24-48 hours), pulse is not below 50 and above 100 per
minute and SBP is not below 90 mmHg. Patients can quickly
go into prolonged hypotension and cardiogenic shock. Agents
that can lead to poor outcomes such as nifedipine should be
avoided. It can cause uncontrolled hypotension and impair
organ perfusion.**

Acute hypertensive pulmonary edema is the most common
cardiac complication of HE. These patients often have known
HT, as well as left ventricular hypertrophy and diastolic
dysfunction. Increased systemic pressure increases left
ventricular filling pressure, paving the way for pulmonary
congestion. Patients may present with cough, pink frothy
sputum, dyspnea, inability to lie on their backs, fear of death
and palpitations. Congestion, cardiomegaly or mediastinal
expansion may be seen in the form of cotton wool on lung
imaging. Nitroprusside and nitroglycerin are effective in
treatment by reducing preload and afterload. The first step is
to reduce blood pressure by 15-25% and basically to gradually
reduce SBP below 140 mmHg. Unless contraindicated, beta
blockers reduce reflex tachycardia. Loop diuretics are important
in reducing symptoms by adding them to the treatment.
However, excessive diuresis is not a desired condition. In both
pulmonary congestion and ACS, urapidil reduces peripheral
vascular resistance and provides an alternative treatment.”

AORTIC SYNDROMES

Although it can be seen most frequently as aortic dissection,
aortic aneurysm rupture, intramural hematoma and aortic
ulcer constitute this syndrome. It is the least common cardiac
complication of HE. Although aortic dissection is the most
common symptom of tearing pain in the chest and back, it
can also present with syncope, abdominal pain, flank pain or
stroke findings. As the vascular tissue is dissected, the clinical
condition of the patients becomes more severe. Progressive
clinical conditions such as pericardial tamponade, MI and
acute kidney injury may be added. For this reason, SBP should
be reduced to 100-120 mmHg and pulse rate should be reduced
to less than 60 beats per minute within the first 20 minutes
of treatment. Nitroprusside and nitroglycerin are primarily
preferred for blood pressure control. Nicardipine is used as an
alternative. In addition, beta blockers (esmolol, labetolol) are
preferred to control the pulse.”?

RENAL EMERGENCIES

Patients present with newly developed, mostly microscopic
hematuria and increased creatinine values. It is recommended
that patients’ blood pressures be reduced by 20-25% within
3-24 hours. Nicardipine and labetolol are among the drugs that
can be preferred.”>*

REFERENCES

1. Kulkarni S, Glover M, Kapil V, et al . Management of hypertensive
crisis: British and Irish Hypertension Society Position document. ] Hum
Hypertens. 2023;37(10):863-879.

Elliott WJ, Varon J. Evaluation and treatment of  hypertensive
emergencies in adults. UpToDate (Serial online) 2024 Aug (Update
2023 June 14). Avaible from https://sso.uptodate.com/contents/
evaluation-and-treatment-of-hypertensive-emergencies-in-adult
ssearch=hypertensive%20emerency&source=search result& selected
Title=1%7E150&usage_type=default&display_rank=1



https://sso.uptodate.com/contents/evaluation-and-treatment-of-hypertensive-emergencies-in-adults/contributors
https://sso.uptodate.com/contents/evaluation-and-treatment-of-hypertensive-emergencies-in-adults/contributors
https://sso.uptodate.com/contents/evaluation-and-treatment-of-hypertensive-emergencies-in-adult
https://sso.uptodate.com/contents/evaluation-and-treatment-of-hypertensive-emergencies-in-adult

J Cardiol Cardiovasc Surg 2024;2(3):56-61

Hypertensive emercency

10.

1

—

12.

13.

14.

15.

16.

17.

18.

19.

20.

2

—

22.

2

w

24.

2

w

26.

Bress AP, Anderson TS, Flack JM, et al The management of elevated
blood pressure in the acute care setting: a scientific statement from the
American Heart Association. Hypertension. 2024;81(8):e94-e106.

Kotruchin P, Tangpaisarn T, Mitsungnern T, et al. Hypertensive
emergencies in Asia: a brief review. J Clin Hypertens (Greenwich).
2022;24(9):1226-1235.

Astarita A, Covella M, Vallelonga F, et al Hypertensive emergencies and

urgencies in emergency departments: a systematic review and meta-
analysis. ] Hypertens. 2020;38(7):1203-1210.

Rossi GP, Rossitto G, Maifredini C, et al. Management of hypertensive
emergencies: a practical approach. Blood Press. 2021;30(4):208-219.
Janke AT, McNaughton CD, Brody AM, Welch RD, Levy PD. Trends
in the incidence of hypertensive emergencies in US emergency
departments from 2006 to 2013. ] Am Heart Assoc. 2016;5(12): e004511.
Siddigi TJ, Usman MS, Rashid AM, et al. Clinical outcomes in
hypertensive emergency: a systematic review and meta-analysis. ] Am
Heart Assoc. 2023;12(14):€029355.

Peixoto AJ. Acute Severe Hypertension. N Engl ] Med. 2019;381(19):1843-
1852.

Figueiredo VN, Yugar-Toledo JC, Martins LC, et al. Vascular stiffness
and endothelial dysfunction: correlations at different levels of blood
pressure. Blood Press. 2012;21(1):31-38.

. Derhaschnig U, Testori C, Riedmueller E, et al. Hypertensive emergencies

are associated with elevated markers of inflammation, coagulation,
platelet activation and fibrinolysis. ] Hum Hypertens. 2013;27(6):368-
373.

van den Born BJ, Léwenberg EC, van der Hoeven NV, et al. Endothelial
dysfunction, platelet activation, thrombogenesis and fibrinolysis in
patients with hypertensive crisis. ] Hypertens. 2011; 29(5):922-927.

Miller J, McNaughton C, Joyce K, et al. Hypertension management in
emergency departments. Am ] Hypertens. 2020;33(10):927-934.

Saladini E, Mancusi C, Bertacchini E et al. Diagnosis and treatment of
hypertensive emergencies and urgencies among Italian emergency and
intensive care departments. Results from an Italian survey: Progetto
GEAR (Gestione dell’Emergenza e urgenza in ARea critica). Eur ] Intern
Med. 2020;71:50-56.

Jolly H, Freel EM, Isles C. Management of hypertensive emergencies and
urgencies: narrative review. Postgraduate Med J. 2023;99(1169):119-126.

Mathews EP, Newton E Kartavya S. Hypertensive Emergencies: a
Review. Am ] Nurs. 2021; 121(10):24-35.

Angeli E Reboldi G, Verdecchia P. Hypertensive urgencies and
emergencies: Misconceptions and pitfalls. Eur J Intern Med. 2020;71:15-
17.

Filho JO, Mullen MT. Initial assessment and management of acute
stroke. UpToDate (Serial online) 2024 Aug (Update 2024 Jul 11).
Avaible from https://sso.uptodate.com/contents/initial-assessment
-and-management-of-acute-stroke?sectionName=BLOOD %20
PRESSURE%20MANAGEMENT&search=hypertensive%20
emerency&topicRef=3837&anchor=H14&source=see_link#H14

McEvoy JW, McCarthy CP, Bruno RM, et al. ESC Guidelines for the
Management of Elevated Blood Pressure and Hypertension: Developed
by the Task Force on the Management of Elevated Blood Pressure and
Hypertension of the European Society of Cardiology (ESC) and Endorsed
by the European Society of Endocrinology (ESE) and the European Stroke
Organisation (ESO). Eur Heart J. 2024;ehael78.

Greenberg SM, Ziai WC, Cordonnier C, et al. 2022 Guideline for the
Management of Patients With Spontaneous Intracerebral Hemorrhage:

A Guideline From the American Heart Association/American Stroke
Association. Stroke. 2022;53(7):e282-e361.

. Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/

ABC/ACPM/AGS/APhA/ ASH/ASPC/NMA/PCNA Guideline for the
Prevention, Detection, Evaluation, and Management of High Blood
Pressure in Adults: A Report of the American College of Cardiology/
American Heart Association Task Force on Clinical Practice Guidelines. |
Am Coll Cardiol. 2018;71(6):1269-1324.

Balahura A-M, Moroi $-1, Scafa-Udriste A, et al. The management of
hypertensive emergencies—is there a “magical” prescription for all? J Clin
Med. 2022;11(11):3138.

.Diringer MN, Bleck TP, Claude Hemphill ], et al. Critical care

management of patients following aneurysmal subarachnoid hemorrhage:
recommendations from the Neurocritical Care Society’s Multidisciplinary
Consensus Conference. Neurocrit Care. 2011;15(2):211-240.

Antman EM, Anbe DT, Armstrong PW, et al. ACC/AHA guidelines for
the management of patients with ST-elevation myocardial infarction-
-executive summary: a report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines (Writing
Committee to Revise the 1999 Guidelines for the Management of Patients
With Acute Myocardial Infarction). Circulation. 2004;110(5):588-636.

. Miller JB, Hrabec D, Krishnamoorthy V, et al. Evaluation and management

of hypertensive emergency. BM]J. 2024;386:¢077205.

Talle MA, Ngarande E, Doubell AF, et al. Cardiac Complications of
Hypertensive Emergency: Classification, Diagnosis and Management
Challenges. J Cardiovasc Dev Dis. 2022;9(8):276.

61

27.

28.

Hiratzka LE Bakris GL, Beckman JA, et al. American College of
Cardiology Foundation/American Heart Association Task Force on
Practice Guidelines, American Association for Thoracic Surgery,
American College of Radiology, American Stroke Association, Society of
Cardiovascular Anesthesiologists, Society for Cardiovascular Angiography
and Interventions, Society of Interventional Radiology, Society of Thoracic
Surgeons, Society for Vascular Medicine. Circulation. 2010;121(13):€266-
369.

Varon ], Soto-Ruiz KM, Baumann BM, et al. The management of acute
hypertension in patients with renal dysfunction: labetalol or nicardipine?
Postgrad Med. 2014;126(4):124-130.



https://sso.uptodate.com/contents/evaluation-and-treatment-of-hypertensive-emergencies-in-adults/abstract/1
https://sso.uptodate.com/contents/evaluation-and-treatment-of-hypertensive-emergencies-in-adults/abstract/1
https://sso.uptodate.com/contents/initial-assessment -and-management-of-acute-stroke?sectionName=BLOOD PRESSURE MANA
https://sso.uptodate.com/contents/initial-assessment -and-management-of-acute-stroke?sectionName=BLOOD PRESSURE MANA
https://sso.uptodate.com/contents/initial-assessment -and-management-of-acute-stroke?sectionName=BLOOD PRESSURE MANA
https://sso.uptodate.com/contents/spontaneous-intracerebral-hemorrhage-acute-treatment-and-prognosis/abstract/5
https://sso.uptodate.com/contents/spontaneous-intracerebral-hemorrhage-acute-treatment-and-prognosis/abstract/5
https://sso.uptodate.com/contents/spontaneous-intracerebral-hemorrhage-acute-treatment-and-prognosis/abstract/5
https://sso.uptodate.com/contents/spontaneous-intracerebral-hemorrhage-acute-treatment-and-prognosis/abstract/5
https://sso.uptodate.com/contents/aneurysmal-subarachnoid-hemorrhage-treatment-and-prognosis/abstract/4
https://sso.uptodate.com/contents/aneurysmal-subarachnoid-hemorrhage-treatment-and-prognosis/abstract/4
https://sso.uptodate.com/contents/aneurysmal-subarachnoid-hemorrhage-treatment-and-prognosis/abstract/4
https://sso.uptodate.com/contents/aneurysmal-subarachnoid-hemorrhage-treatment-and-prognosis/abstract/4

