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Hypertensive Crises — the Acute Take

Andrew Kristian Grech

Abstract

Despite chronic hypertension affecting over one billion individuals worldwide, presentation with acute hypertensive crises has been

associated with low rates of appropriate management. According to established guidelines this includes lowering of pressure by 25% over

the first hour following diagnosis, with target definition and treatment options described hereunder. Oral treatment can prove sufficient in

many instances, with potential precipitous pressure drop and inherent detriment to patients borne in mind.

Female gender, coronary artery disease and history of antihypertensive therapy (particularly with poor adherence to the latter) are thought

to represent risk factors for acute crises. Presenting symptomatology includes headache, chest pain and shortness of breath, dizziness and

nausea and emesis. End organ damage is a distinguishing feature in the subtypes of hypertensive crises, with investigation of presenting

crises focusing on making this distinction.
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Introduction

The Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure has long
reported chronic hypertension as affecting over one billion
individuals worldwide'. While the role of primary care
providers in the long term management of this ubiquitous
condition cannot be overstated, the hypertensive patient can
also present challenges to an acute physician when the control

of arterial blood pressure reaches crisis level.
The What

The clinical entity extravagantly referred to as a hypertensive
crisis  describes an elevated systolic blood pressure of
>180mmHg with diastolic pressure of >120mmHg. Within this
category of acute presentations, two subcategories are defined —
the hypertensive urgency and the hypertensive emergency.
Flamboyant terminology aside, what distinguishes the latter
‘emergency’ from the former ‘urgency’ is evidence of acute end-
organ damage. Emergencies therefore include various incipient
pathologies of the cardiovascular, renal and central nervous
systems. Fortunately these are less common encounters for
receiving physicians, with a recent large multicentre study
identifying acute pulmonary oedema (30.9%), myocardial
infarction (17%), acute aortic dissection (7.9%), acute kidney
injury (5.9%), cerebrovascular accident (22%) and hypertensive
encephalopathy (4.9%) as features of hypertensive emergencies

in 25.3% of hypertensive crises, with the remainder of the
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presenting population demonstrating a hypertensive urgency

with inherent lack of evidence of end organ damage?.
The Why

The pathophysiology of acute hypertension remains yet to be
fully elucidated, however authors in the field of hypertensive
crisis®® appear to converge on the point of two common
proposed pathophysiological events. A sharp elevation in
systemic vascular resistance is thought to be one precipitating
factor, with an aberrance of cerebral autoregulation of blood

flow being another.

For the purposes of an acute clinician faced with a bleeping
blood pressure monitor, what is perhaps more applicable to
everyday clinical practice is the potential role of non-adherence

to regular antihypertensive medications™as discussed below.
The Who

A longitudinal study carried out in Switzerland and led by
Saguner’identifies several potential risk factors for manifestation
of a hypertensive crisis. Female gender, obesity and concurrent
somatoform disorder accompany hypertensive and coronary
artery related cardiac disease as potential red flags. Perhaps
unsurprisingly, a history of multiple antihypertensive therapies
was also associated with greater likelihood of presentation with
hypertensive crises, as was non-adherence to the same
therapeutic regimen. The latter compliance related issue was

identified as the most significant by the study’s authors.



Elderly patients and also those of African American ethnicity
have been shown to demonstrate higher rates of hypertensive
crises in general®, while Caucasian patients are reported to have
higher rates of emergencies as opposed to the more benign

urgency equivalent’.
The When

The findings of a comparatively small Italian hospital-based
study'®utilising 360 patients were recently supported by a larger
United States-based analysis'!'of over 400,000 patients, with a
seasonal variation in presentation of hypertensive crises noted. A
winter peak and summer trough was reported by both groups of
authors, suggesting transcontinental extrapolation of a potential

seasonal phenomenon.
Evaluation

Comprehensive disposition notwithstanding, acute physicians
are urged to adopt a targeted approach when considering a

presentation with alarming blood pressure readings.
Present...

By nature of definition, the presentation of a hypertensive crisis
encompasses a wide variety of symptomatology depending on
whether a hypertensive urgency or incipient emergency is

manifested.

The symptomatology of a patient demonstrating hypertensive
urgency can be fairly non-specific to acute blood pressure
elevation. A 2014 study into clinical presentation of
hypertensive crises reported headache as the most prevalent
symptom (74.11% of patients), followed by chest discomfort
and dyspnoea (62.35%), vertiginous dizziness (49.41%), nausea

and emesis (41.47%)'? as demonstrated in Figure 1.

‘ Headache 74.11%

L Vertiginous dizziness 49.41%

‘ Chest discomfort, dyspnoea 62.35%

Nausea, emesis 41.47%

Figure 1. Symptomatology in hypertensive crises (adapted from
Salkic S, Batic-Mujanovic O, Ljuca F, et al'?)

While all of these common presenting complaints can bring a
patient to a physician’s attention, what often alerts the
attending physician to the particular possibility of an acute
hypertensive condition is the blood pressure reading obtained
on initial assessment of the patient (for instance for triage
purposes) even in the absence of overt symptomatology as
reported above. Indeed, patients with minimal symptomatology
may be prompted to present themselves for acute medical care

by no more than the sounding of an ominous alarm on a home
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blood pressure reader or the disconcerted look of a perturbed

primary care physician, sphygmomanometer in hand!
...and Past

The history taking process of an acute physician faced with a
hypertensive crisis should target several key areas which may
prove essential in differentiating a case of urgency from an
evolving emergency. With the potential for end organ heart,
kidney and brain-related complications in mind, a physician
should probe the possibility of chest discomfort, dyspnoea and
signs of congestive cardiac failure (as indicators for incipient
cardiovascular complications), headache, visual changes,
dizziness and altered consciousness (potential harbingers of
neurological complications) as well as recent history of oliguria

as a marker of possible related renal insult.

Having conducted an interrogation for worrisome
symptomatology, evaluation should proceed to a ‘hypertension
history’. Prior diagnosis of hypertension and hypertensive crises
in particular should be elaborated on, with this including a
history of any prescribed regular antihypertensive therapy and
both the adherence to and effect of the latter. Relevant to the
notorious polypharmacy patients, any history of concurrent
medication use must be clarified so as to give an indication of

potential interactions.

Of historical note is the potential for hypertensive crisis
following interaction of tyramine with mono-amine oxidase
inhibitors (the so-called cheese effect), while a provoked
hypertensive crisis more relevant to modern medicine is the
potential effect of illicit substances including cocaine and

amphetamine-based products'.
Examination

As with the evaluation of the hypertensive crisis patient’s
history, examination should place particular emphasis on

distinguishing urgency from emergency.
Parameters

Assessment of vital signs can provide valuable indicators. Whilst
initial systolic pressure is not necessarily a predictor of the
ability to achieve a prespecified target range pressure within
thirty minutes'?, the presence of tachycardia has been shown to
be an ominous sign more prevalent in emergency than urgency,
with a strong statistical association demonstrated with

hypertension-related left ventricular failure'.
Physical

Cardiovascular examination should assess for the presence of
signs of cardiac failure (including an elevated jugular venous
pressure, added S3 heart sound or pulmonary rales) as well as
the feared asymmetric pulses or new mid-diastolic murmur
associated with aortic dissection. Auscultation for renal bruits
should be performed, and a neurological assessment for possible

stroke indicators undertaken.



Whilst chronic hypertension patients will often have subte
fundoscopic  abnormalities, ophthalmological review for
evidence of acute changes including new retinal haemorrhages

or exudates together with papilloedema should be carried out.

Investigation

The unique circumstances of individual presentations aside, the
prompt acute medical investigation of a hypertensive crisis
should include a minimum number of bedside, laboratory and
imaging investigations'®as suggested in Figure 2. Comparison of
each of these to pre-existing baseline investigations may be
invaluable in giving an indication of level of acute pathology

and therefore care required.

.

— - - Laboratory
Dipstick urinalysis

Imaging

Transthoracic Fullblood count

echocardiogram

Plain chest
radiograph

Creatinine level

Cardiac biomarkers
Cross-sectional CT
imaging (if

indicated)

Figure 2. Investigations in hypertensive crises
Bedside

Electrocardiography affords rapid exclusion of major acute
ischaemic cardiac events, as well as providing an indication of
chronic hypertrophic changes and a quantitative indicator of
heart rate elevation. Simple dipstick urine testing can assist in
exclusion of significant proteinuria pending formal urinalysis

studies'®.
Laboratory

Full blood count analysis will give an indication of haemoglobin
level where dissection is suspected, while serum markers of renal
profile including creatinine level in particular may suggest
varying degrees of acute kidney injury where present. Cardiac
biomarkers may complement electrocardiography in exclusion

of acute events.

As ever, a metabolic panel and blood gas analysis represent
valuable tools in the acute physician’s arsenal where acute and

evolving physiological disturbances are suspected.'®
Imaging

Presence of pulmonary congestion in keeping with left
ventricular failure as well as the mediastinal widening of an
aortic dissection may be assessed via simple chest radiography.
More complex imaging such as computerised tomographic
(CT) scanning may be indicated as dictated by clinical

presentation, as in the event of neurological manifestations!'.

Treatment

Established guidelines' suggest definitive management of a

hypertensive emergency should involve lowering of blood
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pressure by 25% in the first hour and then to 160/100-
110mmHg thereafter if stable, as indicated in Figure 3.
Meticulous and continuous monitoring in an intensive care
setting for parenteral administration of antihypertensive agents

including labetalol”,  clevidipine'®2°

and  fenoldopam?! is
beyond the scope of most practising acute physicians.

4

¢ Consider secondary causes
e Lower by 25% over the first hour
¢ Lower to 160/100-110mmg (if stable)

Figure 3. Broad management of a hypertensive emergency
(adapted from Chobanian A V, Bakris GL, Black HR, et al' and
Borgel J, Springer S, Ghafoor J, et al?%)

Hypertensive urgency, however, need not require such invasive
interventions, with oral therapy utilising labetalol, captopril or
clonidine followed by a period of vigilant observation usually
proving sufficient'”. A once popular practice of oral nifedipine
is advised against, owing to the precipitous drop in pressure
with inherent risk of tissue ischaemia observed on
administration of this agent'. Emergent pharmaceutical options
including novel felodipine formulations”?may also be

considered.

A pitfall of physicians, perhaps, panicked by the jargon
‘hypertensive urgency’ has been observed, with inappropriate
management in such cases reported in multiple independent
studies in recent years”*®, with a 42.6% appropriate treatment
rate in one study®”. A chief consideration when faced with

hypertensive crises therefore, may be to avoid rash intervention.

Worthy of mention is the potential for common co-prevalent
secondary causes of hypertension including sleep apnoea, renal
artery stenosis or a state of hyperaldosteronism; present in 15%

6

of cases in one series®®, recommendations have been made for

consideration of these prior to therapeutic intervention®.

Outcome
There...

Indicators of greater likelihood of admission in patients
presenting with severe hypertension may include presence of
age >75 years, dyspnoea, altered mental status or creatinine

elevation?.
...And Back Again

Following discharge after an admission for acute severe
hypertension, a 90-day readmission rate of up to 35% has been
reported®; this includes a multiple readmission rate of 41%
with similar re-presentation accounting for 29% of this data.
Curiously, dyspnoeic initial presentation is emphasised by the

same data source as a risk factor for readmission, with



additional risk factors including ictal phenomena at initial
presentation and history of both drug abuse and prior severe

hypertensive admission.

Key Points
Definition

e A hypertensive crisisinvolves pressures of >180mmHg
systolic and >120mmHg diastolic

e Ahypertensive urgency does not include end organ damage

e A hypertensive emergency implies end organ damage

Sympromatology

e The commonest symptoms are headache (74.11%), chest
discomfort & dyspnoea (62.35%), vertiginous dizziness
(49.41%) and nausea & emesis (41.47%)

Investigations

¢ Bedside should include urinalysis and echocardiography

e Laboratory should include creatinine level

e Imaging should include plain chest radiography

Management

o Blood pressure should be lowered by 25% over the first
hour

o In hypertensive urgency, oral therapy is often sufficient

o Consider co-prevalent secondary causes
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