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Abstract: Hypertension, one of the most common human diseases worldwide, affects nearly 1 billion individuals. Complaints related
to hypertension are commonly evaluated and treated in the acute care settings such as emergency departments and acute care medical
clinics. The evaluation, treatment, and disposition of these patients require thorough knowledge of potential complications and treat-
ment options. This manuscript details a structured approach to evaluating high-risk patients with acute hypertension-related complaints
and provides recommendations for treatment and disposition.
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Introduction

Hypertension, defined in adults as arterial blood pres-
sure greater than 140/90 mmHg, is one of the most
common human diseases in the world. Hypertension
affects nearly 1 billion people worldwide and between
58 and 65 million people in the United States."? In the
United States, treatment of hypertension is the most
common reason for clinic visits to primary care pro-
viders and the most common indication for prescrip-
tion drugs.’

Hypertension is also one of the most commonly
encountered diseases in acute care settings such as
emergency departments, urgent care centers, and acute
care medical clinics.* In such settings, on occasion,
hypertension may be the primary impetus for patient
presentation, but more commonly hypertension is
incidentally identified during evaluation of a differ-
ent complaint. Elevated blood pressure identified in
the acute care setting without associated symptoms
of end-organ injury does not require immediate treat-
ment with medications. However, these encounters do
represent an important opportunity for providers and
patients to develop a plan for lowering blood pressure
over time with a goal of reducing the long-term risk
of cardiovascular disease. On the other hand, when
severely elevated blood pressure has resulted in acute
end-organ damage, such as encephalopathy, acute
heart failure, or acute kidney injury, a true hyper-
tensive emergency is present and immediate inter-
vention with antihypertensive therapy is needed.’
Approximately 1% to 2% of people in the United
States with chronic hypertension experience an epi-
sode of hypertensive emergency in their lifetime.®

Complications of Chronic Hypertension
Over time, uncontrolled hypertension leads to remod-
eling of the cardiovascular system and increases the
risk for end-organ damage, such as myocardial infarc-
tion, heart failure, stroke, aortic dissection, and kidney
failure.> Repeated contraction against increased after-
load caused by chronic hypertension results in left
ventricular hypertrophy and eventually impaired
diastolic filling as the hypertrophied ventricle fails
to fully relax. These cardiac changes may progress
to left ventricular chamber dilation and systolic dys-
function due to compression of subendocardial ves-
sels and non-coronary artery mediated myocardial
ischemia. In the arteries, chronic hypertension leads

to cellular remodeling that narrows the lumen of small
vessels and atherosclerosis in large vessels, particu-
larly the coronary, carotid, and cerebral arteries; these
arterial changes greatly increase the risk of myocar-
dial infarction, stroke, and kidney failure.” Chronic
antihypertensive treatment to maintain normal blood
pressure decreases the relative risk of myocardial
infarction and heart failure by 20% to 25% and of
stroke by 30% to 40%.*

Complications of Acute Hypertension
Severely elevated blood pressure in patients without
a history of hypertension or with chronic hyperten-
sion can cause acute end-organ dysfunction and can
manifest clinically as a hypertensive emergency. The
organs most sensitive to acute hypertension are the
brain, heart, and kidneys. Within the brain, severe
hypertension can overwhelm protective autoregula-
tion mechanisms leading to diffuse vasogenic edema
with vasospasm and arterial ischemia; when persistent,
the syndrome recognized as hypertensive encephalop-
athy may develop resulting in altered mental status,
headache, and vomiting and may progress to seizures,
coma, and death if untreated. Acute hypertension also
produces a substantial rise in afterload, which, when
greater than the maximal potential systolic force of
the heart, can precipitate acute heart failure mani-
fested by pulmonary edema, shortness of breath, and
eventually respiratory failure. Chronic hypertension
causes endothelial dysfunction in the small arteries of
the kidney, leading to impairment of normal arterial
autoregulation. Thus, in the setting of severe, acute
hypertension, kidney arterioles are unable to prop-
erly dilate, and increased systemic blood pressure and
intraglomerular pressure cause ischemia and impaired
filtration. Patients presenting with acute myocardial
infarction and stroke often have concurrent acute
hypertension as well. Though not necessarily manifes-
tations of a hypertensive emergency, blood pressure
monitoring and control are also important manage-
ment considerations in these diseases.

Diagnosis and Evaluation

in the Acute Setting

In accordance with the Seventh Report of the Joint
National Committee on Prevention, Detection, Evalu-
ation, and Treatment of High Blood Pressure (JNC-7),
the diagnosis of hypertension should be “based on
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the average of 2 or more properly measured, seated
blood pressure readings on each of two or more office
visits.”” Normal systolic and diastolic blood pres-
sures are defined as <120 mmHg and 80 mmHg,
respectively.’ Prehypertension, a new classification
included in the JNC-7 report, identifies patients with
systolic blood pressure between 120 and 139 mmHg
or diastolic blood pressure between 80 and 89 mmHg
as an at risk population that needs education on Ife-
style modification to prevent hypertension.’ Stage |
hypertension is defined by a systolic blood pressure
between 140 and 159 mmHg or diastolic blood pres-
sure between 90 and 99 mmHg.® INC-7 defines stage 2
hypertension as systolic blood pressure > 160 mmHg
or diastolic blood pressure > 100 mmHg.” This is
especially important as more than 10% of individu-
als with hypertension meet stage 2 criteria, which
are associated with a significantly increased risk of
pressure-related cardiovascular mortality. This risk
increases twofold with each 20/10 mmHg increment
increase above the “ideal” 115/75 mmHg standard.'

Individuals often present acutely to emergency
department or outpatient clinics with elevated
blood pressure. The National Hospital Ambulatory
Medical Care Survey reported that more than
40% of patients treated in emergency departments
in the United States had moderate (ie, blood
pressure > 140-159/90-99 mmHg) or severe (ie,
blood pressure > 160/100 mmHg) elevations in their
blood pressure.!! Although many of these patients
have been diagnosed previously with chronic hyper-
tension that is inadequately treated, Ong et al reported
that 33% of adults with hypertension are unaware
of it, complicating the accurate diagnosis of hyper-
tension in the acute care setting.'”” The emergency
department provides an opportunity to identify
patients with untreated hypertension who might not
otherwise be evaluated by physicians. This prompted
the American College of Emergency Physicians
(ACEP) to publish a clinical policy in 2006 recom-
mending that individuals with persistently elevated
blood pressure (ie, defined as 2 or more systolic blood
pressure readings > 140 mmHg or 2 or more diastolic
blood pressure readings > 90 mmHg) be referred for
evaluation of possible hypertension.*

The challenge for clinicians is to determine whether
these individuals have undiagnosed or untreated
hypertension or transient elevations due to their acute

medical condition (eg, pain, injury, anxiety)."> A new
diagnosis of hypertension in the acute care setting
should not be based on a single elevated blood pres-
sure measurement. Serial blood pressure measure-
ments should be performed using proper technique
with appropriate sized blood pressure cuff while the
patient is not under acute duress. The use of an inap-
propriately small blood pressure cuff in a large adult
often results in a falsely elevated measurement. Prior
studies have reported that most emergency depart-
ment patients experience a spontaneous decrease in
blood pressure on subsequent measurements.*!'+!7
Although many physicians believe that patient stress
and anxiety significantly increase blood pressure
measurements, one emergency department—based
study found that pain scores showed only a slight
positive correlation with change in systolic blood
pressure (r = 0.18, > = 0.03, P = 0.03) and was not
correlated with diastolic blood pressure. In the same
study, anxiety was not related to changes in blood
pressure measurements.'?

An additional requirement when evaluating
patients with elevated blood pressure in the acute
care setting is to determine whether the individual is
experiencing any acute clinical symptoms related to
previously undiagnosed hypertension or chronically
undertreated hypertension. Individuals who have
multiple elevated blood pressure measurements but
are otherwise asymptomatic do not need emergent
blood pressure reduction. Hypertensive emergen-
cies, defined by the presence of acute end-organ
damage, typically occur only in the setting of mod-
erate or severe hypertension and are most common
in patients with undertreated chronic hypertension.'s
According to the JNC-7 report, immediate hospi-
talization and parenteral drug therapy is required
when patients present with a hypertensive emer-
gency defined by marked blood pressure elevations
(systolic blood pressure = 180 mmHg or diastolic
blood pressure = 110 mmHg) and acute target-organ
damage. Acute end-organ damage includes enceph-
alopathy, myocardial infarction, unstable angina,
pulmonary edema, eclampsia, stroke, life-threat-
ening arterial bleed, or aortic dissection.”” Classic
symptoms of hypertensive emergencies including
altered mental status and acute focal neurologic defi-
cits or visual disturbances suggest ongoing neuro-
logic damage while chest discomfort and dyspnea
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suggest cardiac injury. Isolated headache, epistaxis,
or dizziness do not indicate acute target-organ injury
and are not diagnostic for a hypertensive emergency
requiring emergent treatment to achieve blood pres-
sure reduction.?*?

Routine diagnostic testing in healthy appearing
individuals with elevated blood pressure is rarely
helpful.'”?* In individuals with concerning presenta-
tions for an acute hypertensive urgency or emergency,
the JNC-7 recommendations for diagnostic testing
prior to initiating antihypertensive therapy include
an electrocardiogram, urinalysis, blood glucose,
hematocrit, basic metabolic panel, and a fasting lipid
panel."” A chest radiograph is often performed in the
acute care setting especially in patients with cardio-
pulmonary complaints.** These studies are intended
to determine whether the individual exhibits any find-
ings of acute target-organ injury (ie, left ventricular
hypertrophy, myocardial injury, underlying cardiac
dysfunction, and chronic kidney disease) that may not
be overtly visible on clinical assessment. A complete
physical examination and alternative advanced test-
ing might be required to exclude other target organ
damage such as stroke, peripheral arterial disease,
and retinopathy.'” Clinicians should order additional
laboratory or imaging studies based on the patient’s
condition and symptoms.

Treatment of the Severely Elevated
Blood Pressure

Hypertensive emergency

Hypertensive emergency is defined as elevated
blood pressured associated with acute or progressive
end-organ damage and requires immediate reduction
in blood pressure.” Often, diastolic blood pressure is
greater than 140 mmHg. Hypertensive urgency is char-
acterized by markedly elevated blood pressure without
associated severe symptoms or target organ damage.
The target organs of interest include the cardiovascular
system (acute aortic dissection, heart failure, myocar-
dial infarction), the cerebrovascular system (hyperten-
sive encephalopathy, atherothrombotic brain infarction
with severe hypertension, intracerebral hemorrhage,
subarachnoid hemorrhage), and the renal system (acute
glomerulonephritis, renovascular hypertension, renal
crisis from collagen-vascular disease, and severe hyper-
tension after kidney transplantation). In the setting
of pregnancy, eclampsia and pre-eclampsia are also

considered hypertensive emergencies and urgencies,
respectively.

Expert opinion recommends immediate reduc-
tion in blood pressure for patients with hypertensive
emergency, generally using parenteral medications.
It should be noted that there are no data supporting
superiority of one drug over another, and there is no
definitive data that immediate reduction in blood pres-
sure reduces morbidity or mortality.”® Therefore, the
choice regarding which medication to use should be
based on patient characteristics (especially the type
and location of end-organ injury that is present) and
clinician familiarity with the drug. In addition, the
risks of too rapidly reducing blood pressure and caus-
ing a watershed infarct of the brain or kidney should
be taken into consideration. The choice of parenteral
antihypertensive medication should be guided by the
ability to provide adequate supervision of adminis-
tration, achieve gradual and controlled reduction in
blood pressure while avoiding target-organ damage,
and avoid inherent drug toxicity.” Given these restric-
tions, the use of nitroprusside is no longer recom-
mended in the treatment of hypertensive emergency
due to the risk of relative hypotension with signifi-
cant reduction in cerebral blood flow and increase in
intracranial pressure,”’ vomiting, muscle twitching,
and thiocyanate and cyanide toxicity.'®

Commonly used parenteral drugs in the treat-
ment of hypertensive emergency include nicardipine,
esmolol, and labetalol (Table 1). Nicardipine is a
dihydropyridine calcium channel blocker that results
in steady, progressive blood pressure reduction with
little change in heart rate when administered as a con-
tinuous infusion.?® Esmolol is a relatively cardioselec-
tive beta blocker that is rapidly metabolized by blood
esterases and has a short half-life of approximately
9 minutes. Labetalol is a beta blocker with some alpha
antagonist activity that is safe and effective when
given by bolus or continuous infusion.”° Labetalol
should be avoided in cases where left ventricular dys-
function may be worsened by beta blockade.

Hydralazine and intravenous nitroglycerin are
also available, though their use is generally restricted
to more narrow indications. Hydralazine is a direct
vasodilator that can be given intravenously or
intramuscularly. When used alone in older patients,
its use can result in compensatory increases in cardiac
output. Nitroglycerin is also a potent vasodilator that
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Table 1. Parenteral drugs for the treatment of hypertensive emergency.'®%

Drug Dose Onset Duration Common side effects*
Nicardipine 5-15 mg/hour 5—-10 min 1-4 hour Headache, flushing, nausea, tachycardia
Esmolol 250-500 pg/kg/min for 4 min,  1-2 min 10-20 min Nausea

then 50-300 pg/kg/min
Labetalol 20-80 mg q10 min 5-10 min 3-6h Nausea, scalp tingling, burning throat,

dizziness, heart block

Hydralazine 5-20 mg 10—20 min 1-4 h Headache, vomiting, worsening angina
Nitroglycerin 20-500 pg/min 2-5 min 5—-10 min Headache, vomiting, methemoglobinemia,

tolerance with prolonged use

Note: *All carry the risk of hypotension and dizziness.

decreases preload and in higher doses, afterload.'
It is very effective for patients with acute hyperten-
sive heart failure and is often used as an adjunct for
patients with suspected acute coronary ischemia.

Additional options for the treatment of hyper-
tensive emergencies include fenoldopam, clevid-
ipine, and phentolamine. Fenoldopam is a peripheral
dopamine-I agonist that maintains or increases
renal perfusion while lowering blood pressure.’!
Clevidipine is an ultra—short-acting dihydropyridine
calcium channel blocker that reduces blood pres-
sure by selective arterial dilation, reducing afterload
without affecting cardiac filling pressure or causing
reflex tachycardia.’> Phentolamine is an alpha blocker
specifically used in the treatment of pheochromocy-
toma and tyramine-, cocaine-, or methamphetamine-
induced catecholamine crises.

Hypertensive Urgency

The treatment of hypertensive urgency is generally by
oral medications, preferably using the same medica-
tions patients are already taking. In fact, the focus in
treatment of hypertensive urgency should be less on
the blood pressure and more on identifying the proxi-
mate cause for the abrupt increase in blood pressure.
Therefore, treatment should also address hypoxia,
pain, volume overload, bladder distension, disturbed
sleep, or other sources of autonomic instability. The
goal should be to avoid rapid or precipitous reduc-
tion in blood pressure, which may precipitate adverse
events such as watershed cerebrovascular infarct.

As in the treatment of hypertensive emergency,
there are no data to support the use of one medication
over another in the treatment of hypertensive urgency.
The patient and the medical provider’s familiarity
with the drug should guide choice of therapy.

Oral medications that may be considered include
captopril, labetalol, and clonidine. Captopril is a fast-
acting oral angiotensin-converting enzyme inhibi-
tor (ACEI) that can be administered sublingually as
well as orally.*® Care should be used in patients with
volume depletion and renal insufficiency, and patients
with an activated renin-angiotensin system may expe-
rience abrupt, marked blood pressure reduction.**

Labetalol, the alpha and beta blocker, can be given
in 100 mg and 200 mg doses every hour. Clonidine
is a central alpha agonist that has the side effect of
sedation. Though effective for acute blood pressure
reduction, it is also well known to cause rebound
hypertension with missed doses in chronic use and
should not be prescribed to patients with anticipated
low medication adherence.

Diuretics such as furosemide or bumetanide may
be used to lower blood pressure in patients with fluid
overload and to prevent the loss of potency of other
antihypertensive medications that cause fluid reten-
tion while they lower blood pressure. Care should
be taken to avoid causing volume depletion, which
increases renin and cause vasoconstriction and raise
blood pressure.

The use of oral nifedipine is no longer recom-
mended because it may induce rapid and significant
fall in blood pressure in an uncontrolled manner,
increasing the risk of cerebral hypoperfusion and
watershed infarcts.*

Patient Disposition

Patients who seek care in the emergency depart-
ment for hypertensive emergency should be admit-
ted to the hospital, generally under intensive care.
Intensive monitoring using an arterial line may be
needed to most effectively use titratable medications.
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Close monitoring is required to avoid precipitous and
potentially harmful hypotension.

Patients with hypertensive urgency should be
thoroughly and carefully evaluated in the emergency
department and may require admission to the hospital
to clearly define whether or not end-organ damage is
present. Importantly, there is no evidence-based thresh-
old to determine a safe blood pressure for discharge.”
The cutoff of 180/115 mmHg is generally recom-
mended based on expert opinion, but it is an arbitrary
cutoff without supporting data. Care should be taken
when evaluating patients with elevated blood pressure
to first determine whether they have symptoms that
may represent end-organ damage. Following an eval-
uation that does not reveal end-organ damage, blood
pressure should be carefully and judiciously lowered
over time. The key for effective management of such
individuals is outpatient follow-up.

Conclusion

Elevated blood pressure is a common condition that
can be associated with life threatening target organ
damage. The evaluation, treatment, and disposition of
these patients require thorough knowledge of poten-
tial complications and treatment options.
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