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Modern Management of Hypertensive Emergencies
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ABSTRACT

Hypertensive emergencies (HE) represent critical conditions in which extremely high blood pres-
sure values are accompanied by acute hypertension-mediated organ damage. In this clinical set-
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ting, the main therapeutic goal is represented by the immediate reduction of blood pressure, in

order to limit the extension or promote the regression of target organ damage. At present, HE
are classified according to the condition or target organ involved, into: (1) malignant hyperten-
sion with or without thrombotic microangiopathy; (2) coronary ischemia or acute cardiogenic
pulmonary edema; (3) acute stroke or hypertensive encephalopathy; (4) acute aortic dissection or
aneurysm,; and (5) eclampsia or severe preeclampsia/HELLP syndrome. The management of these
conditions is different in relation to the complex pathophysiology involved in each of these types.
This mini-review presents the main characteristics and management strategy for different forms
of HE, revealing the particularities of management strategy for each of them.
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Hypertensive emergencies (HE) are critical conditions as-
sociated with significant disability and high healthcare
costs. Even though the mortality rates associated with
these emergencies have decreased over the last years, pa-
tients with HE are still at a high risk.'> Kumar et al. found
that 16% of patients admitted to hospital for a HE had an
unplanned readmission within 30 days.*

According to the latest definition of the European So-
ciety of Cardiology (ESC), HE represent critical condi-
tions in which extremely high blood pressure (BP) values
are accompanied by acute hypertension-mediated organ
damage including the heart, brain, kidney, retina, or large
arteries.®

The incidence of HE is constantly increasing. Janke et
al. reported that the number of visits to the emergency
department for HE has more than doubled from 2006 to
2013.° In a large study on 129,914 admissions, Shah et al.
reported a rising trend in HE hospitalization over 10 years,
increasing from 9,511 to 15,479 (p <0.001), in parallel with
a significant reduction in long-term mortality (from 0.8%
to 0.3%, p <0.001).” However, the mortality of patients

with HE remains high. A study by Guiga et al. reported
an in-hospital mortality rate of 12.5% for HE compared
to 1.8% for hypertensive urgencies.® As this condition is
life-threatening, the main therapeutic goal in this clinical
setting is represented by the immediate reduction of blood
pressure, in order to limit the extension or promote the
regression of target organ damage.”'°

It is important to differentiate this condition from the
classic uncontrolled hypertension without target organ
damage, as the management of this entity is completely
different. According to ESC guidelines, the involvement of
target organs is mandatory to include the patient in the
group of HE, while patients with severe hypertension in
whom there is no sign of target organ damage are classi-
fied as “hypertensive urgencies”.®

In a study on 2,011 patients presenting to the emergency
department, Maghraoui et al. found that 22.8% of patients
presented high BP at arrival, decreasing to 18.5% after 10
minutes at rest.” Salvetti et al., in a study on a large data-
base of patients presenting with high BP in the emergency
department over a period of 7 years, showed that HE was
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present in 20.4% of cases in 2008 and in 15.4% of cases in
2015, while the rate of hypertensive urgencies increased
from 79.6% in 2008 to 84.5% in 2015."* Salagre et al. re-
ported significantly higher rates of HE, being encountered
in 48% of cases with elevated BP presenting to the emer-
gency department, while 51% of cases were hypertensive
urgencies.” In another study, Pierin et al. evaluated a to-
tal of 508 patients presenting at the emergency depart-
ment with a hypertensive crisis and reported that 71.7%
of patients presented hypertensive urgency, 19.1% HE,
and 9.2% hypertensive pseudocrisis. Interestingly, they
reported that while HE were associated with neurological
problems and advanced age, hypertensive urgencies were
associated with headache, and hypertensive pseudocrisis
was linked to pain or emotional issues.* Nakalema et al.
found also that HE are associated with poor compliance to
prescribed medication.’>

The mechanisms involved in the progression from
hypertension to target organ damage are complex. A se-
vere uncontrolled hypertension leads to increase in renal
vascular resistance and to pressure-induced natriuresis,
which further increases vascular resistance. The sudden
increase in vascular resistance and pressure-induced na-
triuresis triggers a vicious circle, which ultimately results
in microcirculatory damage with consequent target organ
damage. Another finding was reported by Sansone et al.,
who described an increased release of circulating endo-
thelial microparticles in patients with HE, suggesting a
link between physico-mechanical injury and activation,
and decreased wall shear stress.'

Several clinical settings associated with HE are also in-
cluded in the recent definition released by the ESC. Malig-
nant hypertension, for instance, is defined as a HE in which
a severe BP elevation is associated with advanced retinop-
athy, documented by retinal hemorrhage, papillary edema,
or cotton wool spots.’’~2° Hypertensive encephalopathy is
another type of HE in which a severe hypertension is asso-
ciated with seizures, lethargy, cortical blindness, or coma.
A more rarely recognized clinical condition is thrombotic
angiopathy, in which severe elevations of BP are associated
with Coombs-negative hemolysis and thrombocytopenia,
which regress after controlling BP values.

According to the guidelines of the American Heart
Association, the criteria for the definition of EH are the
increase of systolic BP values above 180 mmHg and dia-
stolic BP values above 120 mmHg, associated with new,
progressive, or worsening target organ damage.” In the
absence of target organ damage, the condition is classified
as markedly elevated BP and treated by adjustment of oral
antihypertensive treatment, while in the presence of tar-
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get organ damage it is recommended to admit the patient
to an intensive care unit. After admission, the treatment
strategy is different according to the type of HE. Gener-
ally, it is recommended to reduce the BP by 25% in the
first hour, then to below 160/100 mmHg over the next 2—6
hours, and then to normal over the next 24-48 hours.?
However, in the presence of aortic dissection, pheochro-
mocytoma, or severe preeclampsia or eclampsia, it is rec-
ommended to reduce the systolic BP to values lower than
140 mmHg in the first hour, and below 120 mmHg in aor-
tic dissection.

The clinical presentation of patients with HE depends
on the type of organ damage. A study by Dhadke et al. re-
ported that the most common complaint was breathless-
ness in 34% of patients, followed by neurological deficit in
28% of patients.?* In another study, Saladini et al. showed
that the symptoms most suggestive of organ damage in
patients with HE are chest pain (89%), visual disturbanc-
es (89.8%), dyspnea (82%), and headache (82%).%3

The ESC classifies HE according to the condition or tar-
get organ involved into: (1) malignant hypertension with
or without thrombotic microangiopathy; (2) coronary
ischemia or acute cardiogenic pulmonary edema; (3) acute
stroke or hypertensive encephalopathy; (4) acute aortic
dissection or aneurysm; and (5) eclampsia or severe pre-
eclampsia/HELLP syndrome. The management of these
conditions is different in relation to the complex patho-
physiology involved in each of these types.®

Malignant hypertension with or without thrombotic
microangiopathy is characterized by a sudden increase in
BP values above 180/110 mmHg, associated with cepha-
lea and visual symptoms. The recommended tests for this
condition consist in fundoscopy to detect hypertensive
retinopathy and cognitive function testing in patients
with symptoms of cognitive impairment. The main crite-
ria used for defining kidney involvement as a target or-
gan in hypertension include impaired renal function, an
increase in creatinine levels of >30%, and proteinuria.?*
These changes can be easily detected by performing labo-
ratory analysis such as urine albumin/creatinine ratio to
detect elevations in albumin excretion, or blood creatinine
and eGFR to detect renal disease. At the same time, an ab-
dominal ultrasound can evaluate renal structure and size,
and can exclude the presence of renovascular disease. In
malignant hypertension, the immediate treatment should
decrease the BP by 25% within several hours, using labet-
alol or nicardipine as first-line treatment, or nitroprus-
side and urapidil as alternative therapies.’

Coronary ischemia or acute cardiogenic pulmonary
edema: the association between a HE and a cardiac disease
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represents an extremely dangerous condition, as a sud-
den increase in BP in a coronary patient can lead to severe
forms of acute coronary syndromes or acute heart failure.
In a recent study, Hassan et al. found a direct link between
in-hospital BP variability and major cardiovascular events
in patients with acute coronary syndromes.* The main cri-
teria used for defining heart involvement as a target organ
in hypertension are represented by marked left ventricular
hypertension, impaired systolic function, increased tropo-
nin levels, and ischemic changes on the ECG.>%

The diagnostic algorithm in the case of a patient pre-
senting with high BP values (above 180/110 mmHg) and
chest pain should focus on the identification of any signs
of coronary ischemia, using basic tests such as ECG, tropo-
nin, and CK-MB, or more advanced ones such as coronary
angiography or coronary CT angiography. Also, echocar-
diography could be used in emergency settings, to assess
cardiac structure, the presence of left ventricular wall hy-
pertrophy, and the alteration of systolic or diastolic func-
tion. Another situation is represented by the presentation
of a patient with high BP values and acute dyspnea, sug-
gesting acute heart failure associated with a HE. In this
case, X-ray and lung ultrasound, together with the de-
termination of serum levels of NT-proBNP, could serve to
identify the ventricular damage caused by the elevated BP.

In case of an acute coronary event associated to high
BP, the initial management should focus on the immediate
reduction of systolic BP to values below 140 mmHg, using
intravenous infusion of nitroglycerine or labetalol as first-
line treatment, or urapidil as an alternative. In the case of
an acute cardiogenic pulmonary edema, systolic BP should
be immediately reduced to values lower than 140 mmHg
using intravenous nitroprusside or nitroglycerine associ-
ated with a loop diuretic as first-line treatment.

Acute stroke or hypertensive encephalopathy is another
condition classified as a HE. The main criteria used to define
the brain as target organ involvement in HE are represent-
ed by clinical presentation with ischemic or hemorrhagic
stroke, or extensive white matter lesions. In uncertain cas-
es, carotid ultrasound could help to identify or exclude the
presence of a carotid plaque or stenosis as a possible cause
of ischemic stroke, independent of the level of BP.

According to American guidelines, whenever a patient
with ischemic stroke and elevated BP qualifies for intrave-
nous thrombolysis, the immediate treatment should lower
systolic BP to <185 mmHg and diastolic BP to <110 mmHg
before the initiation of intravenous thrombolysis, and
maintain a BP <180/105 mmHg for the first 24 hours af-
ter iv thrombolysis.** However, when the patient does not
qualify for intravenous thrombolysis, the recommended
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treatment strategy is different according to the BP val-
ues: for values >220/110 mmHg, it is recommended to
lower the BP by 15% in the first 24 hours from treatment
initiation, while for values <220/110 mmHg, routine im-
mediate BP lowering is not recommended. Instead, it is
recommended to initiate or reinitiate the antihypertensive
treatment only after neurological stability.

In patients with acute intracerebral hemorrhage and BP
>180 mmHg, immediate lowering of systolic BP to levels
between 130 and 180 mmHg is recommended, using labet-
alol and nicardipine as first-line therapy.>*

Acute aortic dissection or aneurysm is a critical cardiac
emergency, with an extremely high mortality in acute set-
tings. In any suspicion of aortic dissection, aortic imaging
using echocardiography, transesophageal echocardiogra-
phy, or CT angiography should be performed in emergen-
cy conditions to establish the diagnosis, as the survival is
critically dependent on the prompt initiation of adequate
therapeutic measures.

In case of acute aortic dissection, immediate reduction of
systolic BP to <120 mmHg and of heart rate to <60/minute
are recommended, using esmolol and nitroprusside or ni-
troglycerine or nicardipine as first-line treatment.>!

Eclampsia or severe preeclampsia/HELLP syndrome
are severe forms of HE in which a pregnant woman after
20 weeks of gestation presents with proteinuria (2300 mg/
2/4-hour urine collection) or a protein/creatinine ratio
>0.3, associated with a systolic BP >140 mmHg or a dia-
stolic BP >90 mmHg. In the absence of proteinuria, other
criteria used to define eclampsia or severe preeclampsia in
the presence of new-onset hypertension are: thrombocy-
topenia (platelet count <100,000/uL), renal insufficiency,
or elevated liver transaminases.> As this condition is as-
sociated with an increased maternal-fetal risk, antihyper-
tensive treatment should be initiated as soon as possible
in order to control BP values and decrease the risk of fetal
death. Labetalol should be considered as a first-line agent
whenever available, while hydralazine and nifedipine can
be considered as second-line therapy. According to Eu-
ropean guidelines, any systolic BP value >170 mmHg or
diastolic BP value >110 mmHg in a pregnant woman rep-
resents an emergency that requires immediate hospital-
ization. In patients considered at moderate-to-high risk
of preeclampsia, it is recommended to initiate the treat-
ment with low-dose aspirin from week 12.2027 At the same
time, delivery is recommended at 37 weeks in women with
gestational hypertension or mild preeclampsia.?® Shields
et al. demonstrated that an early standardized treatment
of BP elevations may lead to a significant reduction of ec-
lampsia and maternal risk.?
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CONCLUSIONS

HE represent a frequent type of cardiovascular emergency
associated with high risk. In acute settings, the distinction
between HE and hypertensive urgencies is essential for a
proper management of the patient at risk. The involve-
ment of target organ damage is essential for defining a
HE, an acute clinical condition which requires immediate
hospital admission and initiation of therapies specific for
each type of organ involved.
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