
 

 

 

 

HYPERTENSIVE PATIENT IN THE EMERGENCY DEPARTMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Allegorical Figure”, oil on canvas, Cosimo Tura, c1450-63, National Gallery London 



 

“Restoration” is a very poorly chosen term, and strictly speaking it signifies something which 

cannot be done. The genuine restoring of a painting is obviously something which is possible 

only to its original creator” 

 

Max Doerner, “The Materials of the Artist”, 1949. 

 

Cosimo Tura’s magnificent “Allegorical Figure”, is one of the earliest Italian works to be 

painted primarily in oils. Painted in the mid Fifteenth century it is enigmatic in the extreme, full 

of medieval symbolism, now totally lost to modern sensibilities. Also lost to us, until relatively 

recently, were its glorious colors. Any work that has managed to survive for over five and a half 

centuries inevitably carries with its the ravages of time and in the case of Tura’s work, the 

additional ravishes of past attempts at hasty “restorations”. The only reason we see anything 

like the work as it was originally completed is thanks to the painstaking and glacially slow 

conservation efforts that were undertaken by modern art conservators of the 1980s 

 

The art restorers of the early 1980s found the painting in a sorry state indeed.  

 

Investigations were carried out into the known history of the painting to try to explain the 

damage it had undergone and to attempt a sympathetic restoration. In the Nineteenth century 

the painting was owned by George Somes Layard who bequeathed it to the National Gallery of 

London on his death in 1916. In 1866 he decided that after centuries of neglect it was in need of 

restoration and so had it sent to the Milanese art restorer Giuseppe Molteni. Molteni, in line 

with the thinking of mid Nineteenth century art restorers, decided that it would benefit from 

some alterations to “improve” it, to bring it into line with the more “refined” tastes of his time. 

He therefore covered the entire work with a type of varnish to mute the “tasteless” glowing 

colors characteristic of the Fifteenth century. The result was a dullish brown version of the 

original.  

 

In 1921 the National Gallery of London, sent it to the Victoria and Albert Museum to treat the 

panelling for woodworm. On route the sudden exposure to the freezing winter air resulted in 

warping of the panelling and cracking of the surface paint. To treat the woodworm the 

panelling was then fumigated with chloroform which promptly blistered parts of the paintwork. 

In 1939 attempts were made to repair areas of flaking by compression of the painting with some 

type of heavy implement. The flaked segments simply shattered and fell off! The lost segments 

were then retouched by hand. 

 

By the 1980s it was realised that in order to preserve great works of art the emphasis should be 

shifted to conservation as opposed to “restoration”.  

 

Cultural tastes and ideologies inevitably change over a period of centuries and multiple 

restorations ultimately lead to a patchwork of changes that render a work unrecognizable from 

the original. The first task of the conservators of the 1980s was to remove all the accumulated 

“restorative” junk of previous centuries.  

 

To the astonishment of all much of the brilliant original colors of Tura’s work were revealed to 

the world again. The cleaned image although brilliant was left with a distressing web of fine 

cracks. Some restoration therefore became unavoidable if it were ever to be to be fit for public 

display again. For this pigments were used that were matched as closely as possibly to those 

that Tura himself had used. These pigments were however bound into a modern medium which 



would better conserve the work for the centuries to come. The conservators decided that some 

of the cracking should be left as this is after all an inevitable aspect of the process of aging; in 

fact this lends a certain stamp of authenticity to an ancient work, known today as “craquelure”. 

 

When faced with the challenge of trying to preserve our patients who present with a severe 

hypertensive urgency we must be prepared, like the Tura restorers, to strike a balance between 

“restoration” and “conservation”. A perfect restoration of blood pressure for many will be 

impossible, unless by divine intervention of our “original creator”. Indeed some of our more 

ancient works of art will bear the accumulated damage of the passing decades, which similarly 

will not be entirely reversible. Our treatment must not be too hasty; rather it should be gradual 

and painstaking with a view to conserving our patients for the future to come. Any degree of 

lowering of blood pressure will help us with this conservation, though a certain degree of 

“craquelure” may need to be accepted in our older patients, simply as the price we all 

inevitably pay for the passage of time.   

 

 

 

“Allegorical Figure”, (Detail) oil on canvas, Cosimo Tura, c1450-63, National Gallery 

London, note the fine craquelure. 

 

 

 

 

 

 

 



HYPERTENSIVE PATIENT IN THE EMERGENCY DEPARTMENT 

 

Introduction 

 

When considering the hypertensive patient in the Emergency Department it is important to 

distinguish a true hypertensive emergency from a hypertensive urgency. 

 

Hypertensive emergencies are associated with end-organ dysfunction and require reduction of 

blood pressure within 1-2 hours in order to ensure better outcomes. 

 

Hypertensive urgencies are not associated with end-organ dysfunction, however the risk of 

near term decompensation is high and blood pressure control over 24 - 72 hours will be the gaol   

 

Hypertensive Emergencies: 

 

Hypertensive emergencies (see separate documents for each of these conditions) are those 

cases where the hypertension is associated with immediately life threatening complications.  

 

Note that immediately life-threatening conditions are in dramatic contrast to the term or 

condition “end organ damage”, which is a term used by many non-emergency physicians to 

mean the long term chronic pathology that results from chronic hypertension, and so is not 

immediately life threatening in the sense of the organ dysfunction that is associated with a true 

hypertensive emergency. 

 

Examples of true hypertensive emergencies include: 

 

1. Acute Pulmonary Edema, (or “flash” pulmonary edema in North American parlance).  

 

2. Dissecting aortic aneurysm. 

 

3. Severe pre-eclampsia and eclampsia. 

 

4. Acute coronary syndromes. 

 

5. Acute or acute on chronic renal failure. 

 

6. Subarachnoid hemorrhage. 

 

7. Hypertensive encephalopathy. 

 

8. Acute sympathomimetic drug overdose. 

 

Urgent control of blood pressure in life threatening situations will usually be by parenteral (as 

opposed to oral) drugs.    

 

Note that blood pressure may also be elevated as a result of stroke. In most instances however 

this settles spontaneously. Aggressive drug treatment in the setting of stroke should be avoided 

since this may cause an extension of the stroke. Whether pre-existing therapy should be stopped 

in these cases is currently uncertain. 

 



Hypertensive Urgencies: 

 

In contrast to the hypertensive emergencies mentioned above, hypertensive urgencies are those 

in which the patient has a severe and persistent elevation of blood pressure (> 180/110 mmHg).   

 

There may be some associated non-specific symptoms such as headache or dizziness, but there 

are no associated immediately life threatening condition. 

 

The aim of treatment in these cases is to lower blood pressure slowly over 2 -3 hours to a 

level < 180/110 2 

 

Restoration to a more normal blood pressure should be over a period of at least 24-72 

hours by means of an oral antihypertensive agent. The reason for this is to avoid the risk 

of sudden cerebral, coronary or renal hypoperfusion in patients who suffer from chronic 

hypertension, (see below). 

 

Note that it is also important to distinguish true hypertensive “urgency” from a secondary 

“physiological” hypertension that is due to pain, anxiety, urinary retention or hypoxia. This is 

most commonly seen in patients with impaired ability to communicate. Treatment is directed to 

the underlying cause. The blood pressure itself will not usually require specific treatment. 

  

Pathophysiology  

 

Chronic hypertension: 

 

 

 

Cerebral blood flow autoregulation in normotensive and chronically hypertensive patients. 

 

The 3 major organ systems affected by chronic high blood pressure are the: 

 

● CNS 



 

● Cardiovascular system 

 

● Renal system.  

 

The microvascular beds of these organs all possess auto-regulation mechanisms controlling 

their blood flows at this level. 

 

This means that for a given range of blood pressures (about 60-140 mmHg), the microvascular 

blood flow will remain constant, as demonstrated by the curve above. 

 

In chronic hypertension, however this curve will be shifted to the right. 

 

The consequence of this is that a sudden lowering of the blood pressure in a chronically 

hypertensive patient may result in a catastrophic reduction of blood flow at a blood pressure that 

would not be expected to be problematic in a normotensive patient. 

 

Causes: 

 

The causes of chronic hypertension include:  

 

1. Essential 

 

● The vast majority of cases, (95%) 

 

and Secondary causes: 

 

2. Primary renal disease  

 

3. Endocrine disorders:  

 

 ● Thyrotoxicosis  

 

 ● Cushing’s disease. 

 

 ● Primary aldosteronism, (Conn’s disease)   

 

 ● Pheochromocytoma. 

 

 ● Hyperparathyroidism 

 

  ♥ There is an association with hypertension, however the exact mechanism 

   of the hypertension is unknown.   

 

4. Vascular anomalies: 

 

 ● Coarctation of the aorta.  

 

 ● Renal artery stenosis. 

 



5. Pregnancy related: 

 

 ● Eclampsia / pre-eclampsia / HELLP 

 

6. Drug related/ including drug withdrawal  

 

Classification  

 

The classification of the severity of chronic hypertension according to the 2016 National Heart 

Foundation Guidelines are as follows: 

 

 

Category  

 

 

Systolic (mmHg) 

 

Diastolic (mmHg)  

 

Optimal  

 

 

< 120  

 

And             < 80 

 

Normal  

 

 

120 - 129  

 

And/ or         80 - 84  

 

High-normal  

 

 

130 - 139  

 

And/ or         85 - 89  

 

Grade I (mild hypertension) 

 

 

140 - 159  

 

And/ or         90 - 99 

 

Grade II (moderate hypertension) 

 

 

160 - 179  

 

And/ or        100 -109  

 

Grade III (severe hypertension) 

 

 

≥ 180  

 

And/ or       ≥ 110 

 

Isolated systolic hypertension 

 

 

> 140  

 

And             < 90  

 

 

Clinical Assessment 

 

When assessing a patient with hypertension in the ED, the immediate priority will be to 

distinguish a hypertensive emergency from a hypertensive urgency.      

 

See separate documents for each of the conditions associated with hypertensive 

emergencies listed above .   

 

For the patient with a hypertensive urgency, or with a new diagnosis of persisting 

hypertension, the priorities will be : 

 



1. To begin investigation to distinguish primary from secondary hypertension, if this has 

 not already been done  

 

2. To formulate a follow-up plan  

       

It is important to rule out secondary causes of hypertension in patients with newly diagnosed 

hypertension or in those whole have not had any investigations. 

 

Important clues to secondary hypertension include: 

 

1. Severe or resistant hypertension: 

 

● Resistant hypertension has been defined as the persistence of hypertension 

 despite concurrent use of adequate doses of three antihypertensive agents from 

 different classes, including a diuretic. 

 

2. An acute rise or in blood pressure developing in a patient with previously stable values. 

 

3. Blood pressure lability: 

 

● Pheochromocytoma should be suspected if there are paroxysmal elevations in 

 blood pressure (which may be superimposed upon stable chronic hypertension), 

 particularly if associated with the triad of headache (usually pounding), 

 palpitations, and sweating. 

 

4. Age less than 30 years with no family history of hypertension and no obesity  

   

5. Hypertension associated with electrolyte disorders including hypokalemia and metabolic 

 alkalosis. 

 

6. Signs of coarctation of the aorta: 

 

● Coarctation of the aorta is one of the major causes of secondary hypertension in 

 young children but may first be detected in adulthood.  

 

The classic findings are hypertension in the upper extremities, diminished or 

delayed femoral pulses (“brachial-femoral delay”), and low or unobtainable 

arterial blood pressure in the lower extremities. 

 

If the origin of the left subclavian artery happens to be  just distal to the 

coarctation, then left brachial pulse is diminished compared with the right and 

equal to the femoral pulse. 

 

7. Drugs that the patient may be taking: prescription, illicit or “alternative”. 

 

8. Cushingoid features:  

 

● Cushing’s syndrome (including that due to glucocorticoid administration) is 

 usually suggested by the classic physical findings of Cushingoid facies, central 

 obesity, proximal muscle weakness, and ecchymoses. 



 

Malignant Hypertension 

 

It is important to recognise the patient with malignant hypertension, as untreated there is high 

morbidity and mortality at one year from diagnosis. 

 

Malignant hypertension is: 

  

● Severe hypertension  

 

With  

 

● Retinal hemorrhages, exudates, or papilledema.  

 

There may also be renal impairment, often referred to as malignant nephrosclerosis.  

 

Although papilledema has been thought to represent a more severe lesion, it does not appear to 

predict a worse prognosis than hemorrhages and exudates alone (so-called “accelerated” 

hypertension). 3 

 

Thus, treatment is the same whether or not papilledema is present. 3 

Retinal changes in malignant hypertension, showing multiple exudates (cotton-wool spots) 

(white arrows), retinal hemorrhages (black arrows), and swelling (papilledema) of the optic 

disk.  

 

Investigations 

 

Patients with newly diagnosed severe or malignant hypertension should have the following 

baseline investigations in the ED: 

 

Blood tests 

 

1. FBE 

 

2. U&Es / glucose 



 

● Acute renal failure with severe hypertension represents a hypertensive 

 emergency. 

 

● Hypokalemia: 

 

In the absence of an obvious cause, this may suggest secondary causes relating to 

hyperaldosteronism.  

 

This itself may be either primary, (Conn’s syndrome) or secondary, (most 

commonly from renal artery stenosis) 

 

3. Calcium/ phosphate levels.  

 

4. Serum metanephrine level 

 

● Failure to diagnose a phaeochromocytoma, can be catastrophic. 

 

See also separate document on Pheochromocytoma (in Endocrine folder).  

 

5. Serum renin and aldosterone measurements: 

 

These are done to help differentiate a possible primary from a secondary 

hyperaldosteronism. 

 

It is best to order this test before commencing various medications (e.g. ACE inhibitors, 

beta blockers or diuretics which may make interpretation of the rennin/ aldosterone 

measurements difficult. 

 

Presenting signs of primary aldosteronism are hypertension and hypokalemia, but 

potassium levels are frequently normal  

 

 Results may be interpreted as follows: 

 

 

Plasma aldosterone levels   

& Plasma renin activity 

 

 

Causes 

 

↑ Aldosterone & ↑ renin activity  

 

 

Renovascular hypertension  

 

Diuretic use  

 

Renin secreting tumour 

 

Malignant phase hypertension   

 

Coarctation of the aorta. 

 

 



 

↑ Aldosterone & ↓ renin activity 

 

 

Primary aldosteronism  

 

 

↓ Aldosterone & ↓ renin activity 

 

 

Congenital adrenal hyperplasia  

 

Exogenous mineralocorticoid  

 

Cushing syndrome  

 

 

 

6. ACTH and cortisol levels (if there are features of Cushing’s syndrome).  

 

7. TFTs 

 

8. Consider PTH is calcium levels are elevated.  

 

Urine for FWT 

 

 Look for blood and protein. 

 

ECG 

 

Look for signs of left ventricular hypertrophy/ strain. 

 

CXR 

 

Look for cardiomegaly. 

 

Renal Ultrasound and Renal Artery Doppler Ultrasound: 

 

Looking for renal scarring and/ or renal artery stenosis. 

 

Note that when an ultrasound is requested, a hypertension study needs to be specifically 

requested, (not simply a “renal ultrasound”), which will include renal artery Doppler studies, 

that are required for the diagnosis of renal artery stenosis.     

 

CT Scan/ MRI 

 

CT scan of the abdomen is a useful screen for cases of suspected pheochromocytoma. 

 

Scanning may need to be extended to the neck and pelvis if this condition is being more 

aggressively sought 

 

It also has one possible advantage in that in the right clinical setting, (i.e high clinical suspicion) 

it may provide (likely) diagnosis, before blood test results become available. 

 

MRI is the most sensitive investigation for imaging pheochromocytoma tumours. 

 



Management 

 

The important distinction between a hypertensive emergency and a hypertensive urgency needs 

to be established in the first instance. 

 

In the case of a hypertensive urgency, this is generally taken as a blood pressure of 180/110 

(grade III). 

 

The patient with severe hypertension, who presents to the ED, should be approached according 

to the algorithm below: 

 

Severe hypertension (>180/110) 

 

 

 

Hypertensive Emergency                                               Hypertensive Urgency 

 

 

● Parenteral treatment                                                    ● Oral treatment 

 

● Treat the cause         ● Decide on the need for admission. 

 

Treatment of hypertensive urgencies in the ED: 

 

Patients with mild to moderate hypertension may usually be referred to their GP or physician 

for review. 

 

Patients with severe or malignant hypertension should have treatment initiated in the ED, 

particularly if newly diagnosed. 

 

The aim of treatment in these cases is to lower blood pressure slowly over 2 -3 hours to a 

level < 180/110 (ideally to below 160 mmHg systolic, sustained over several hours and multiple 

blood pressure readings). 2 

 

Restoration to a more normal blood pressure should be over a period of at least 24-72 

hours by means of an oral antihypertensive agent. 

 

The choice of oral medication will depend on: 

  

● The patient’s co-morbidities.  

 

● What medications they are already taking. 

 

● The presence of any contra-indications. 

 

There are a number of drug options available. Initially a short acting oral agent should be used 

to enable dose titration over the first 24-48 hours. 2, 4  

 

Once the blood pressure has stabilized a longer acting agent may be substituted, (which will 

assist in longer term compliance) 



 

Suitable short acting oral agents include: 

 

1. Nifedipine (immediate release) 10-20 mg 

 

2. Captopril 12.5 - 50 mg  

 

3. Clonidine 100 micrograms orally 

 

Doses can be repeated if required, with consideration of the onset and duration of action of the 

drug. 

 

Do not give nifedipine (or captopril) sublingually as this may precipitate sudden and excessive 

hypotension. 

 

If the patient is unable to take oral therapy, intravenous hydralazine may be a suitable 

alternative. 

 

Suitable longer acting oral agents include: 

 

1. Irbesartin 75-300 mg 

 

2. Perindopril arginine 2.5 to 10 mg daily 

 

3. Amlodipine 5-10 mg 

 

● Note that amlodipine has a relatively delayed onset of action compared to the 

 drugs listed above, so does not typically achieve a significant reduction in blood 

 pressure quickly. Repeated doses of amlodipine over a short time (due to a 

 perceived lack of effect) may lead to a delayed precipitous fall in blood pressure. 

 

4. Atenolol 25-50 mg 

 

5. Prazocin 2-5 mg 

 

6. GTN 5 to 15 mg transdermally applied for a maximum of 14 hours in a 24-hour period 

 (usually removed overnight) 

 

Note however that although commonly used, topical GTN patches for acute blood 

pressure lowering can have a less predictable, and excessive in response and its time of 

onset and offset are also less predictable and so may make commencement of longer 

term oral agents more difficult to manage.   

 

They are useful if there is associated myocardial ischaemia, as are beta blockers or 

calcium channel blockers in this scenario.  

 

Once the hypertensive urgency has resolved, there should be timely follow up by the patients 

GP for consideration of starting or adjusting regular blood pressure lowering drugs. 

 

 



Treatment of Hypertensive Emergencies: 

 

A hypertensive emergency is a severe elevation in blood pressure usually > 220/140 mmHg, 

that is associated with acute end-organ dysfunction, such as acute pulmonary oedema, acute 

kidney failure, or hypertensive encephalopathy 

 

A hypertensive emergency is a life-threatening event.  

 

Insertion of an arterial line for invasive blood pressure monitoring enables immediate 

recognition of fluctuations in blood pressure, and is recommended in all patients experiencing a 

hypertensive emergency.  

 

If an arterial line cannot be inserted, check the blood pressure at least every 5 minutes using a 

non-invasive method. 

 

Evidence to guide the initial blood pressure target in a hypertensive emergency is lacking, but in 

general terms a reasonable initial goal is to reduce blood pressure by no more than 25% within 

the first 2 hours.  

 

Use an intravenous infusion of a drug that has a rapid onset and short duration of action in order 

to enable a rapid control of blood pressure, and prevent a precipitous drop in blood pressure that 

may be difficult to correct. 

 

The exact choice of drug in a hypertensive emergency will primarily depend on the clinical 

condition that is being treated - (see separate documents for each condition). 

 

Suitable parenteral agents include: 

 

1. Hydralazine 

 

2. GTN 

 

3. Esmolol 

 

4. Labetalol 

 

5. Phentolamine 

 

6. Sodium nitroprusside 

 

Disposition  

 

All patients with hypertensive emergencies will require admission with close ICU 

consultation. 

 

Admission Criteria for Hypertensive Urgencies: 

 

As a general rule the higher the blood pressure above 180/110 the more advisable will be a short 

admission. 

 



Factors to consider include: 

 

● Patient comorbidities 

 

● The absolute level of blood pressure 

 

● The need for investigation, particularly with first presentations, or in patients who have 

 not been adequately investigated. 

 

● Patient social/ reliability factors 

 

A short Stay Unit Admission is useful to ensure: 

 

● Initiation of investigation where necessary.  

 

● Stabilization of blood pressure to < 180/110 

 

 ♥ Initiation of treatment and monitoring of response. 

 

If symptoms are ongoing, blood pressure is difficult to control, follow-up is unlikely to occur or 

risk factors for hypertensive complications are present admit the patient to a ward bed for 

management and monitoring. 2 

 

Follow-up: 

 

Following discharge all patients should be followed up in a timely manner.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

Assessing the Overall Level of Cardiovascular Risk 

 

High blood pressure is only one of many risk factors for cardiovascular disease.  

 

Presently, there is a shift from consideration of individual risk factors such as blood pressure to 

overall cardiovascular risk.  

 

In hypertension, treatment is also influenced by the presence of other risk factors, pre-existing 

vascular disease and associated conditions, particularly diabetes, all of which increase the risk at 

any given level of blood pressure. 

 

When deciding on the optimal anti-hypertensive treatment for any given patient, therefore it is 

important to consider the overall risk for cardiovascular disease. 

 

The well-documented risk factors for cardiovascular disease include: 

 

● High blood lipid profile. 

 

● Smoking 

 

● Diabetes mellitus. 

 

● Hypertension. 

 

● Age 

 

● Family history 

 

● Obesity 

 

● Alcohol 

 

● Physical inactivity, particularly in combination with high stress.  

 

The overall level of risk a patient has can be assessed by the National Heart Foundation's 

Australian Cardiovascular Risk Charts. 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2 

 

Associated Conditions and End Organ Disease: 

 

 

National Heart Foundation, 2010. 

 

* Conditions that warrant immediate treatment with antihypertensive drugs, regardless of BP 

or overall cardiovascular risk profile 



 

† Value for ratio where albumin or total protein is measured in milligrams per litre and 

creatinine is measured in millimoles per litre. Reference range will differ where laboratories 

report creatinine level expressed in micromoles per litre. 

 

‡ Estimated glomerular filtration rate obtained using the Modification of Diet in Renal Disease 

(MDRD) study GFR equation (used by most pathology laboratories and routinely reported with 

serum creatinine in adults). This method is generally accurate for GFR below 60 mL/ 

min/1.73m2. Studies are underway to validate this in Aboriginal and Torres Strait Islander 

populations. 
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