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A hypertensive emergency is defined as a situation that
requires immediate blood-pressure reduction (not
necessarily to .normal values) to prevent or limit target-
organ damage, and a hypertensive urgency is defined as a
situation in which blood pressure should be lowered within
a few hours.1 The distinction between emergencies and
urgencies is important because it dictates management.
Patients with target-organ damage, such as encephalopathy
or aortic dissection, require emergency blood-pressure
reduction with intensive monitoring and parenteral drug
therapy. Patients presenting with significantly raised blood
pressure but without evidence of target-organ injury need
urgent, but not emergency, blood-pressure reduction. This
aim can be achieved by use of oral agents and without
intensive-care monitoring.

Epidemiology
About 20–30 % of adults in the more developed countries
have hypertension. Blood pressure tends to increase with
age in most societies, and hypertension is slightly more
common in men than in women, especially in younger and
middle-aged groups.2 In the USA, the incidence and
prevalence of hypertension are about 1·5–2·0 times greater
in African Americans than in the white population.3 The
exact prevalence of hypertension depends on definition. In
general, definite hypertension has been taken to be a blood
pressure, on two or more clinic readings, of more than
160/100 mm Hg in the UK and more than 140/90 mm Hg
in North America. The advent of ambulatory blood-
pressure monitoring has complicated the definition of
hypertension, but it may help to define risk further.
Guidelines from various organisations4,5 have given
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somewhat varying definitions and recommendations for
treatment. Most guidelines for the treatment of
hypertension discuss the issue in relation to reduction in the
risk of chronic end-organ damage and do not specifically
address the prevention of acute hypertensive complications.
However, the assumption that improved treatment of
chronic hypertension should also lead to a reduction in
the incidence of hypertensive emergencies seems
reasonable. This hypothesis is supported by data from a
1988 study of 100 patients with severe hypertension (two-
thirds of whom had evidence of end-organ damage)
admitted to a large urban hospital.6 In that series, 93% of
patients had previously been diagnosed as having
chronic hypertension; this finding suggests that
improved management of pre-existing known hypertension
could lower the incidence of hypertensive emergencies.
Data from the Framingham Heart Study confirm that
appropriate, monitored long-term treatment of
hypertension lowers the incidence of hypertensive
complications.7 Unfortunately, the recognition and correct
treatment of hypertension in the general population are still
not adequate, and many physicians may be complacent
about the need for aggressive control of raised blood
pressure.8–10 Thus, many patients with unrecognised or
undertreated hypertension may be at increased risk of the
development of hypertensive emergencies, as well as its
more insidious consequences.

Pathophysiology
The causes of hypertensive emergencies and urgencies are
shown in the panel. Any disorder that causes hypertension
can give rise to a hypertensive emergency. The rate of
change in blood pressure determines the likelihood that an
acute hypertensive syndrome will develop.11 Pre-existing
chronic hypertension may lower the probability of a
hypertensive emergency (at a particular blood pressure)
through adaptive vascular changes that protect end organs
from acute changes in blood pressure. Conversely, in
patients without pre-existing chronic hypertension (eg,
those who have become hypertensive in the setting of acute
glomerulonephritis or pre-eclampsia) a hypertensive
emergency can develop at substantially lower blood
pressures.11
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A hypertensive emergency is a situation in which uncontrolled hypertension is associated with acute end-organ damage.
Most patients presenting with hypertensive emergency have chronic hypertension, although the disorder can present in
previously normotensive individuals, particularly when associated with pre-eclampsia or acute glomerulonephritis. The
pathophysiological mechanisms causing acute hypertensive endothelial failure are complex and incompletely understood
but probably involve disturbances of the renin-angiotensin-aldosterone system, loss of endogenous vasodilator
mechanisms, upregulation of proinflammatory mediators including vascular cell adhesion molecules, and release of local
vasoconstrictors such as endothelin 1. Magnetic resonance imaging has demonstrated a characteristic hypertensive
posterior leucoencephalopathy syndrome predominantly causing oedema of the white matter of the parietal and occipital
lobes; this syndrome is potentially reversible with appropriate prompt treatment. Generally, the therapeutic approach is
dictated by the particular presentation and end-organ complications. Parenteral therapy is generally preferred, and
strategies include use of sodium nitroprusside, �-blockers, labetelol, or calcium-channel antagonists, magnesium for pre-
eclampsia and eclampsia; and short-term parenteral anticonvulsants for seizures associated with encephalopathy. Novel
therapies include the peripheral dopamine-receptor agonist, fenoldapam, and may include endothelin-1 antagonists.
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The endothelium has a central role in blood-pressure
homoeostasis by secreting substances such as nitric oxide
and prostacyclin, which modulate vascular tone through
vasodilation (figure 1).12 Nitric oxide is released under the
influence of endothelial agonists such as acetylcholine,
norepinephrine, and substance P. It is also released by the
endothelium in response to mechanical forces such as shear
stress.13 The pathophysiology of hypertensive emergency
remains incompletely understood, but an initial abrupt rise
in vascular resistance seems to be a necessary initiating step
(figure 1). Increased vasoreactivity can be precipitated by
release of vasoconstricting substances such as angiotensin II
or norepinephrine, or can occur as a result of relative
hypovolaemia. Activation of the renin-angiotensin-
aldosterone system seems to be important in the
pathophysiology of severe hypertension. Experiments with
transgenic animals have highlighted the importance of the
renin-angiotensin system. Rats expressing the mouse renin
gene, Ren-2, develop severe hypertension in comparison
with controls.14 Moreover, rats that are double transgenic
for the human renin and human angiotensinogen genes
develop not only moderately severe hypertension but also
an inflammatory vasculopathy similar to that seen in severe
human hypertension.15 There is evidence that angiotensin II
has direct cytotoxic effects on the vessel wall.16,17 Some of
these effects seem to be mediated through activation of
expression of genes for proinflammatory cytokines (such as
interleukin 6) and activation of the transcription factor NF-
�� (nuclear factor ��) by angiotensin II.16,17 Many of the
vascular sequelae and much of the target-organ dysfunction
seen in hypertensive emergencies may be due to the
injurious effects of angiotensin II on the blood vessel wall.
Moreover, inhibition of angiotensin-converting enzyme
(ACE) prevents the development of malignant hypertension
in transgenic rats expressing the murine renin gene.18

During an initial rise in blood pressure, the endothelium
attempts to compensate for the change in vascular
resistance through increased autocrine/paracrine release of
vasodilator molecules such as nitric oxide. When

hypertension is sustained or severe, these compensatory
endothelial vasodilator responses are overwhelmed, leading
to endothelial decompensation, which promotes further
rises in blood pressure and endothelial damage. Thus, a
vicious cycle of homoeostatic failure is initiated, with
progressive increases in vascular resistance and further
endothelial dysfunction. Although the exact cellular
mechanisms leading to loss of endothelial function in
hypertensive syndromes are poorly understood, putative
mechanisms include proinflammatory responses induced
by mechanical stretching, such as secretion of cytokines19

and monocyte chemotactic protein 1,20 increased
endothelial-cell cytosolic calcium concentrations,21 release
of the vasoconstrictor endothelin 1,22 and upregulated
expression of endothelial adhesion molecules.23 Increased
expression of vascular cell adhesion molecules, such as P-
selectin, E-selectin, or intracellular adhesion molecule 1, by
endothelial cells promotes local inflammation leading to
additive loss of endothelial function. Ultimately, these
molecular events may trigger increases in endothelial
permeability, inhibit local endothelial fibrinolytic activity,
and activate the coagulation cascade. Platelet aggregation
and degranulation on damaged endothelium may promote
further inflammation, thrombosis, and vasoconstriction.

Clinical evaluation
The history and results of physical examination determine
the nature, severity, and subsequent management of acute
hypertensive syndromes. The history should include details
of the duration and severity of pre-existing hypertension
and the presence of previous end-organ damage,
particularly renal and cerebrovascular disease. Details of
antihypertensive drug therapy, degree of blood-pressure
control, intake of over-the-counter preparations such as
sympathomimetic agents, and use of illicit drugs such as
cocaine should be ascertained promptly.24 Also, the
physician should assess whether specific symptoms
suggesting end-organ compromise are present. These
symptoms include chest pain (myocardial ischaemia or
infarction, aortic dissection), back pain (aortic dissection),
dyspnoea (pulmonary oedema or congestive heart failure),
and neurological symptoms, seizures, or altered
consciousness (hypertensive encephalopathy). The physical
examination should assess whether end-organ damage is
present. Blood pressure should be measured with the
patient in both supine and standing positions (if possible) to
assess whether there is volume depletion. The blood
pressure should also be measured in both arms; a
significant difference should raise the suspicion of aortic
dissection. A funduscopic examination is particularly useful
because it can distinguish a true hypertensive emergency
from a hypertensive urgency (the presence of new
haemorrhages, exudates, or papilloedema indicating the
former). The cardiovascular examination should focus on
the presence of heart failure (raised jugular venous
pressure, crackles, third heart sound, or gallop). The
neurological examination should assess level of
consciousness, signs of meningeal irritation, visual fields,
and focal signs such as drift of the outstretched arms.
Important immediate investigations include measurement
of concentrations of urea, electrolytes, and serum
creatinine, a full blood count (including a peripheral blood
smear for evidence of haemolysis indicated by the presence
of schistocytes), an electrocardiogram, chest radiography,
and urine analysis. In some cases, measurement of plasma
renin activity and aldosterone in samples of blood drawn at
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Causes of hypertensive emergencies
Essential hypertension
Renal parenchymal disease
Acute glomerulonephritis
Vasculitis
Haemolytic uraemic syndrome
Thrombotic thrombocytopenic purpura

Renovascular disease
Renal-artery stenosis (atheromatous or fibromuscular
dysplasia)

Pregnancy
Eclampsia

Endocrine
Phaeochromocytoma
Cushing’s syndrome
Renin-secreting tumours
Mineralocorticoid hypertension (rarely causes hypertensive
emergencies)

Drugs
Cocaine, sympathomimetics, erythropoietin, cyclosporin,
antihypertensive withdrawal
Interactions with monoamine-oxidase inhibitors (tyramine),
amphetamines, lead intoxication

Autonomic hyper-reactivity
Guillain-Barré syndrome, acute intermittent porphyria

Central-nervous-system disorders
Head injury, cerebral infarction/haemorrhage, brain tumours
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the time of initial assessment can be useful in making a
retrospective diagnosis.

Hypertensive encephalopathy
Cerebral blood flow is autoregulated within specific limits.
In normotensive individuals, cerebral blood flow remains
unchanged between mean arterial pressures of 60 mm Hg
and 120 mm Hg (figure 2). As mean arterial pressure
increases, compensatory cerebral vasoconstriction limits
cerebral hyperperfusion. At a mean arterial pressure of
about 180 mm Hg this autoregulation is overwhelmed;
cerebral vasodilation ensues and cerebral oedema develops.
Previously normotensive individuals can develop signs
of encephalopathy at blood pressures as low as
160/100 mm Hg, whereas individuals with long-standing
hypertension may not do so until the blood pressure rises to
220/110 mm Hg or greater.

Hypertensive encephalopathy is defined as an acute
organic brain syndrome (acute encephalopathy or delirium)

occurring as a result of failure of the upper limit of cerebral
vascular autoregulation (autoregulation breakthrough).
There may be differences between individuals in the degree
of hypertension that can give rise to autoregulatory
dysfunction leading to encephalopathy and differences
within one person over time depending on comorbid
factors. Clinically, hypertensive encephalopathy is
characterised by the acute or subacute onset of lethargy,
confusion, headache, visual disturbance (including
blindness), and seizures. Encephalopathy can occur with or
without proteinuria and hypertensive retinopathy. Seizures
may be the presenting manifestation;25 these may be focal or
generalised, or focal with secondarily generalised tonic-
clonic convulsions. If not adequately treated, hypertensive
encephalopathy can progress to cerebral haemorrhage,
coma, and death. It is associated with untreated or
undertreated hypertension and other known causes and
associations of severe hypertension such as renal disease,
immunosuppressive therapy,26,27 erythropoietin use,28 and
thrombotic thrombocytopenic purpura;29 it may also occur
in unique circumstances such as in pre-eclampsia and
eclampsia.30 In thrombotic thrombocytopenic purpura, and
in the syndrome of haemolysis, raised liver enzymes, and
low platelet count associated with pre-eclampsia and
eclampsia,31 thrombocytopenia can predispose to
intracerebral haemorrhage.

The pathogenesis of hypertensive encephalopathy is
incompletely understood, although it seems to be related to
hypertensive cerebrovascular endothelial dysfunction,
disruption of the blood-brain barrier with increased
permeability, cerebral oedema, and microhaemorrhage
formation. In parallel with the clinical presentation,
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Figure 1: Putative vascular pathophysiology of hypertensive emergencies
A: the endothelium modulates vascular resistance through the autocrine/paracrine release of vasoactive molecules such as nitric oxide (NO) and
prostacyclin (PGI2). B: acute changes in vascular resistance occur in response to excess production of catecholamines, angiotensin II (ATII), vasopressin
(ADH), aldosterone, thromboxane (TxA2), and endothelin 1 (ET1), or low production of endogenous vasodilators such as NO and PGI2. Acute or severe rises
in blood pressure can also promote expression of cellular adhesion molecules (CAMs) by the endothelium. C: during a hypertensive emergency, endothelial
control of vascular tone may be overwhelmed, leading to end-organ hyperperfusion, arteriolar fibrinoid necrosis, and increased endothelial permeability with
perivascular oedema. Loss of endothelial fibrinolytic activity coupled with activation of coagulation and platelets promotes disseminated intravascular
coagulation (DIC).
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magnetic resonance neuroimaging shows a characteristic
posterior leucoencephalopathy that predominantly (but not
exclusively) affects the white matter of the parieto-occipital
regions (figure 3).32 These changes are best appreciated on
T2-weighted images; they commonly involve other posterior
structures such as the cerebellum and brainstem, in
occasional cases the cortex is involved, and also in
occasional cases there is more anterior involvement in the
temporal and frontal regions. Although the imaging

changes are bilateral in most cases, they can be
asymmetrical. Posterior cerebral changes can also be seen
on computed tomography scanning in some patients.
Studies with diffusion-weighted magnetic resonance
imaging show that the leucoencephalopathy is primarily
due to vasogenic rather than cytotoxic oedema.33 In one
patient, magnetic resonance spectroscopy showed a lower
than normal ratio of N-acetyl-aspartate to creatine in the
occipital region, indicating neuronal dysfunction.34 The
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Figure 3: Axial magnetic resonance images of a patient with hypertensive encephalopathy
A,B: T1-weighted images, before and after gadolinium; no remarkable features are present. C,D: T2-weighted (C) and proton-density (D) images show
occipital hyperintensity consistent with posterior leucoencephalopathy. Reproduced with permission from reference 28.
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reason for the anatomical predilection to the parieto-
occipital areas is unclear, although a possible mechanism is
a relative paucity of vascular sympathetic (and thus
protective) innervation of the vessels of the posterior
circulation arising from the basilar artery.35 Hypertensive
encephalopathy predominantly affecting the brainstem has
also been reported.36 In parallel with the imaging findings,
the electroencephalogram can show loss of the posterior
dominant alpha rhythm, generalised slowing, and posterior
epileptiform discharges, which resolve after clinical
improvement.27,29,30

Hypertensive encephalopathy and its clinical and
neuroimaging consequences are potentially fully reversible
with timely and appropriate management; thus the term
hypertensive reversible posterior leucoencephalopathy
syndrome (PLS) has become popular.26 This syndrome,
diagnosed clinicoradiologically, is found in both adults and
children; it has both hypertensive and non-hypertensive
causes. Non-hypertensive causes and associations of PLS
include immunosuppressive and cytotoxic therapy
(cyclosporin, tacrolimus, cisplatin)27,37,38 interferon-alfa,26

AIDS,39 thrombotic thrombocytopenic purpura,29 blood
transfusion,40 and carotid endarterectomy hyperperfusion
syndrome.41 However, some of the patients reported in
these settings (eg, some of those treated with cyclosporin
and tacrolimus) also had acutely raised blood pressure.26,27

The causes of PLS (and its underlying endothelial
disturbance) are probably multifactorial—for example,
cyclosporin neurotoxicity and hypertension occurring after
renal transplantation, and in patients with thrombotic
thrombocytopenic purpura, acute renal failure, and
associated hypertension.29

Management
General principles
There have been no large clinical trials investigating
optimum therapy in patients presenting with hypertensive
emergencies. Such studies would be difficult to design and
would be complicated by heterogeneity of patients and
diseases. Therefore, therapy is not evidence based and in
general has been dictated by consensus.1,42 Management of
patients with acute hypertensive syndromes should be
tailored to the individual patient and based not only on the
absolute value of blood pressure, but on the presence or
absence of end-organ damage (or the imminent threat of
such damage). Hypertensive urgencies can be treated with
oral antihypertensive agents such as ACE inhibitors,
calcium-channel antagonists, �-blockers, �-blockers, or a
combination of such drugs. After a period of monitoring,
the patient can safely be discharged with close outpatient

follow-up and adjustment of therapy. Ideally, these patients
should be seen within 1–2 days of initial presentation.

A patient presenting with a hypertensive emergency
should be admitted to an intensive-care unit, and an arterial
line should be placed for accurate monitoring of blood
pressure. However, therapy should not be delayed while
such measures are being instituted. Intravenous
administration of antihypertensive drugs is generally
preferred in this situation. Patients may present with
evidence of compromise of one or more end organs.
Different antihypertensive therapeutic strategies may
be advantageous with particular end-organ syndromes
(table 1). In general, most extracerebral end-organ
dysfunction benefits from rapid lowering of blood pressure.
The recommended aims are reduction of mean arterial
pressure by no more than 20–25% within a period of
minutes to 2 h or a decrease in diastolic blood pressure to
100–110 mm Hg over minutes to hours.42 More rapid
reduction in blood pressure is to be avoided, because it can
worsen end-organ function.

Specific drug therapy
The aim of drug therapy in patients with hypertensive
emergencies is to reduce blood pressure in a controlled,
predictable, and safe way. Various parenteral drugs are
suitable (table 2). Depending on the nature of target-organ
damage, a particular drug or therapeutic strategy may be
more or less appropriate. Sodium nitroprusside can be used
safely in many instances.42 It is a short-acting arterial and
venous dilator and should be given only by continuous
intravenous infusion with simultaneous intra-arterial blood-
pressure monitoring. Its use may be complicated by the
occurrence of hypotension, which is rapidly reversible when
the infusion is discontinued. Other complications include
cyanate or thiocyanate toxicity when this drug is given for a
long period (days), especially in patients with hepatic or
renal dysfunction. Although sodium nitroprusside has been
reported to increase intracranial pressure,43 the
contemporaneous fall in systemic vascular resistance seems
to offset this effect. Sodium nitroprusside is generally
recommended as therapy for hypertensive emergencies
including hypertensive encephalopathy.42 Other drugs that
are useful in most instances include intravenous labetalol,44

which has both �-blocking and �-blocking activity, and
intravenous calcium-channel antagonists. The �-blocking
effect of labetalol is about a fifth that of propranolol.
Adverse effects include nausea, vomiting, and flushing.
Bradycardia, heart block, bronchospasm, and heart failure
can also complicate its use.
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End organ Complications Therapeutic considerations

Aorta Aortic dissection �-blockade, labetalol (decrease dp/dt), sodium
nitroprusside with �-blockade, avoid isolated
use of pure vasodilators

Brain Hypertensive Avoid centrally acting antihypertensive drugs 
encephalopathy such as clonidine
Cerebral infarction Avoid centrally acting agents; avoid rapid
or haemorrhage decreases in blood pressure

Heart Myocardial ischaemia Intravenous glyceryl trinitrate, �-blockade
Myocardial infarction
Heart failure Diuretics and ACE inhibitors useful, �-blockers

with caution
Kidney Renal insufficiency Diuretics with caution, calcium antagonists

useful
Placenta Eclampsia Hydralazine, labetalol, calcium antagonists

useful; avoid sodium nitroprusside

dp/dt=change in pressure/change in time.

Table 1: End-organ complications of hypertensive emergencies

Drug Dose Onset Duration Adverse effects

Sodium 0·25–10 �g kg�1 min�1 Immediate 1–2 min Hypotension, nausea,
nitroprusside* vomiting, cyanate

toxicity
Labetalol 20–80 mg bolus 5–10 min 2–6 h Nausea, vomiting,

(every 10 min) heart block,
2 mg/min infusion bronchospasm

Hydralazine 10–20 mg bolus 10 min 2–6 h Reflex tachycardia
Fenoldopam 0·1–0·6 �g kg�1 min�1 5–10 min 10–15 min Hypotension,

headache
Glyceryl 5–100 �g/min 1–3 min 5–15 min Headache, vomiting
trinitrate
Enalaprilat 1·25–5·00 mg bolus 15 min 4–6 h Hypotension, renal

failure
Nicardipine 2–10 mg/h 5–10 min 2–4 h Reflex tachycardia,

flushing
Phentolamine 5–10 mg/min 1–2 min 3–5 min Reflex tachycardia

*Risk of toxic effects in patients with renal impairment.

Table 2: Commonly used parenteral antihypertensive drugs
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Fenoldopam mesylate has been approved for treatment
of hypertensive emergencies.45,46 It is a peripheral
dopamine-1-receptor agonist; its antihypertensive actions
are due to a combination of direct vasodilation and renal-
arterial dilation and natriuresis. Reported side-effects of
fenoldopam include headache, flushing, and increased
intraocular pressure.45 Fenoldopam and nitroprusside are
equally effective in the treatment of severe hypertension.47

ACE inhibitors and hydralazine are also valuable in some
patients.48 In the acute setting, however, ACE inhibitors
should be used cautiously, because these drugs can lead to
precipitous falls in blood pressure in patients who are
hypovolaemic or in those with underlying renal-artery
stenosis. ACE-inhibitor therapy is thus contraindicated in
patients with renal-artery stenosis. Diuretics should
generally be avoided in hypertensive emergencies unless
there is evidence of left-ventricular failure and pulmonary
oedema, because many patients have, or develop,
hypovolaemia during such emergencies possibly as a result
of pressure-induced natriuresis.49 Moreover, fluid
replacement has been reported to lower blood pressure and
improve renal function in certain patients with severe
hypertension and evidence of hypovolaemia.50

Specific settings
The management of hypertensive encephalopathy includes
early recognition, withdrawal of exacerbating factors (eg,
erythropoietin), individualised antihypertensive drug
treatment as for other hypertensive emergencies, and
appropriate (and short-term in most cases) parenteral
anticonvulsant treatment with phenytoin or fosphenytoin,
benzodiazepines, or barbiturates, or a combination.25

Although not evidence based, the use of anticonvulsants in
patients with hypertensive encephalopathy who are having
seizures is reasonable and will itself help to lower blood
pressure. In patients presenting with hypertensive
encephalopathy, the aim should be a lowering of mean
arterial pressure by about 20% or to a diastolic blood
pressure of 100 mm Hg, whichever value is greater, within
the first hour. Particular caution is necessary in elderly
patients and in those with pre-existing hypertension in
whom overaggressive reduction in blood pressure may be
accompanied by worsening neurological status and even
stroke. In these circumstances, infusion of antihypertensive
drugs should be discontinued or the dose lowered. Suitable
agents in the management of hypertensive encephalopathy
include sodium nitroprusside, labetalol, enalapril, and
hydralazine. Clonidine should be avoided because it is a
central-nervous-system depressant. Patients with high
blood pressure and other risk factors for posterior
leucoencephalopathy such as immunosuppressive therapy
or thrombotic thrombocytopenic purpura should be
vigorously and carefully treated, because they can develop
posterior autoregulatory failure at blood pressures lower
than those classically associated with florid hypertensive
encephalopathy.

The use of antihypertensive therapy in cerebral ischaemic
syndromes, in contrast to hypertensive encephalopathy, is
controversial. In many patients with acute ischaemic stroke,
blood pressure is raised; in addition, cerebral autoregulation
may fail after a stroke, particularly within the infarct area
and in the surrounding ischaemic penumbra, so this area
becomes even more prone to hypoperfusion during blood-
pressure reduction. Moreover, there is evidence of a better
outcome in patients with acute stroke who have higher
blood pressures. For these reasons, antihypertensive therapy

is not routinely recommended for patients with stroke and
hypertension. Current studies are attempting to address the
optimum management of blood pressure in acute stroke. In
patients with intracerebral or subarachnoid haemorrhage
and severely raised blood pressure (diastolic blood pressure
>130 mm Hg), there may be benefit with careful and
gradual reduction of blood pressure.

In addition to delivery of the baby and placenta,
parenteral magnesium is the treatment of choice to prevent
the evolution of pre-eclampsia to eclampsia (seizures and
worsening encephalopathy).51 There is also long-standing
experience with several suitable antihypertensive drugs. The
parenteral antihypertensive drugs most commonly used
during pregnancy are hydralazine and labetalol. Hydralazine
can lead to a reflex tachycardia that may require
concomitant �-blockade. ACE inhibitors and angiotensin-
receptor antagonists are contraindicated in pregnancy.

Myocardial ischaemia in the absence of obstructive
coronary atherosclerosis can be precipitated by severe rises
in blood pressure through increased left-ventricular wall
stress and myocardial oxygen demand. Intravenous nitrates
are very useful in this situation; nitrates improve coronary
perfusion, decrease left-ventricular preload, and have
moderate hypotensive action. Intravenous �-blockers are
also useful through a simultaneous reduction in both heart
rate and blood pressure. Pure vasodilators should be
avoided in the presence of myocardial ischaemia because
they tend to cause a reflex sympathetic tachycardia that
may itself increase myocardial oxygen demand.

The presence of left-ventricular failure necessitates a
rapid reduction in blood pressure. Intravenous glyceryl
trinitrate or sodium nitroprusside is useful and the dose
should be titrated until blood pressure is controlled and
signs of heart failure have been alleviated. These drugs can
be used in combination with loop diuretics.

Aortic dissection is the most dramatic and most rapidly
fatal complication of severe hypertension. Mortality rates
from aortic dissection remain high.52 Systolic blood
pressure should be decreased as rapidly as possible to
100–110 mm Hg or lower. This reduction is best achieved
with a combination of �-blockers (or labetalol) and
intravenous vasodilators such as sodium nitroprusside.
Therapy for acute aortic dissection aims to reduce stress on
the aortic wall by lowering both blood pressure and heart
rate and consequently the dp/dt (change in blood
pressure/change in time). Because sodium nitroprusside
can cause reflex tachycardia, therapy with �-blocking
agents should be started beforehand.

Renal insufficiency can be a cause or a consequence of
hypertensive emergency. Patients on haemodialysis and
particularly those receiving erythropoietin therapy
commonly present with severely raised blood pressure.
Hypertensive emergencies are common in patients with
renal transplants, especially those receiving cyclosporin and
corticosteroids. The primary goal in the management of
new-onset renal insufficiency accompanying severe
hypertension is to limit further renal damage through blood-
pressure control. Antihypertensive drugs that preserve renal
blood flow, such as calcium antagonists and �-adrenergic
blocking agents are appropriate. If hypertension remains
severe or refractory, other vasodilators such as sodium
nitroprusside, fenoldopam or hydralazine can be used.
Diuretic use in patients with severe hypertension and renal
failure may be beneficial or deleterious, depending on the
patient’s volume status, and this feature should be carefully
considered before initiation of such therapy.
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