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Definition

Hypertensive Crises include Hypertensive

Emergencies and Hypertensive Urgencies. Those are  

clinical presentations in which severe elevation of   

arterial blood pressure (SBP > 180 and/or DBP > 120 

mm Hg) should be lowered rapidly but controlled to 

avoid and limit the risk of serious complications.    



Hypertensive Crises

25% of all medical emergencies in the ER present as  

hypertensive crises

25% of the patients with hypertensive crisis    

present as Hypertensive Emergencies

and 

75% as Hypertensive Urgencies 



A. Hypertensive Emergency:

severe elevation of arterial BP (systolic >180 

mm Hg and/or diastolic >120 ) and evidence 

of

acute target organ damage.    

life-threatening (mortality 20 % if untreated)   

requires immediate but careful intervention  



Diagnosis

Hypertensive emergency is diagnosed if 

SBP is >180 and/or DBP is >120 mm Hg 

and at least one

of the following clinical situations is present:



Presentation of hypertensive emergencies

1. ischemic stroke: 24%

2. pulmonary edema: 22% 

3. hypertensive encephalopathy: 16%  

4. acute heart failure: 14%

5. acute myocardial infarction: 12%

6. intracerebral hemorrhage: 5%

7. eclampsia (SBP > 170, DBP > 110 mm Hg): 5%

8. dissecting aortic aneurysm:2%

9. subarachnoid hemorrhage 

10. acute renal failure   

11. phaeochromocytoma 

12. clonidine withdrawal

13. amphetamine, LSD or cocaine use



Pathogenesis
Following diseases represent the most 

common underlying causes of 

hypertensive emergencies:

1. essential hypertension: 90%

2. renal hypertension

3. malignant hypertension

4. phaeochromocytoma

5. preeclampsia

6. cerebrovascular disease



Pathomechanism
The pathomechanism of hypertensive emergency is 

not fully understood but following abnormalities are 

involved in the development of hypertensive  

emergency:

1. generalized vasoconstriction   

2. cerebral edema

3. spasms of cerebral vessels

4. activation of Renin-Angiotensin-System

5. activation of Sympathico-Adrenal-System



Emergency investigations 

1. Short history and physical examination

2. Repeated measurement of BP to confirm severe  

elevation of BP

3. ECG

4. Chest X-ray

5. Fundoscopy

6. Lab: serum elecrtolytes, creatinine, urea, urinalysis, 
CBC, troponin and CK-MB if needed

7. Abdominal U/S: if dissecting aortic aneurysm is 

suspected

8. Echocardiography if needed 

9. CT scan of the brain: if neurological deficit is present



Treatment strategy

sometimes immediate treatment is 

needed before diagnostic tests are 

completed or before laboratory 

results are available!

but top priority:

primum nihil nocere (Hippokrates)

first do no harm



Treatment strategy

The clinical presentation and rapidity 

of BP rises are more relevant than the 

actual level of BP

treat the patient and not the 

number!



Treatment of 

hypertensive  emergencies

a. general guidelines:

- immediate therapy: prompt lowering of 

elevated BP within 30 min. to avoid and 

limit the risk of serious complications 

(cerebral hyperperfusion, perivascular edema, 

increased ICP)



- controlled lowering of elevated BP to a safer 

noncritical level but not to normal range 

(reduction of mean arterial pressure by 25%,  

aim SBP 160-170, aim DBP 100-110 mm Hg) 

to avoid sudden drop of BP and reduction of 

cerebral perfusion and development of brain 

infarction   

- close observation and in-patient treatment is 

required



b. medical treatment

- The medical treatment of hypertensive  

emergencies depends on the clinical 

presentation

- No treatment should be started without

clinical evaluation

- Clinical evaluation should be performed     

without delay



alternativeFirst-line treatmentClinical presentation

UrapidilNicardipine, LabetololIschemic stroke

UrapidilNicardipine, LabetololHypertensive 

encephalopathy

UrapidilNicardipine, LabetololICH

UrapidilNicardipine, LabetololSubarachnoidal 

haemorrhage

UrapidilNitroglycerineAcute MI

UrapidilFurosemide, NitroglycerinePulmonary edema

HydralazineNicardipine, LabetololEclampsia

LabetelolEsmolol + Nitroprusside or 

Nitroglycerine or

Nicardipine

Dissecting aortic
aneurysm

Nicardipine, UrapidilFurosemide, FenoldopamAcute renal failure

PhentolaminePhenoxybenzamine (oral)Phaeochromocytoma



ContraindicationSide effectsDrug 

Liver failure, advanced 
aortic stenosis

Headache, reflex 
tachycardia

Nicardipine 

Asthma, bradycardia, 
systolic heart failure, 
AV block 2nd and 3rd

degree

Bronchoconstriction, 
orthostatic hypotension

Labetolol 

Increased ICPHeadache, reflex 
tachycardia

Nitroglycerine 

Dehydration, 
hyponatremia

-Furosemide

Asthma, bradycardia, 
systolic heart failure, 
AV block 2nd and 3rd

degree

BradycardiaEsmolol 

Liver and kidney 
failure, increase ICP

Cyanide intoxication, 
tachycardia, nausea

Nitroprusside

Tachyarrythmia, chest 
pain, nausea, headache

Phentolamine

-Palpitation, headacheUrapidil



Drug characteristics

Duration of 
action

Onset of 
action

ClassDrug

30-40 min5-15 minDihydropyridine CCB Nicardipine

3-6 h5-10 minAlpha and Beta blockerLabetolol

3-5 min1-5 minVasodilatorNitroglycerine

10-30 min1-2 minBeta blockerEsmolol

1-2 minimmediateVasodilatorNitroprusside

10-30 min1-2 minAlpha blockerPhentolamine

30-60 min5-15 minDopamin agonistFenoldopam

4-6 h3-5 minAlpha blockerUrapidil



Goal BP in special presentations

Initial BP goal Hypertensive emergency

Reduce SBP to < 120 mm Hg in 
the first hour

Aortic dissection

Reduce SBP to < 140 mm Hg in 
the first hour

Severe eclampsia

Reduce SBP to < 140 mm Hg in 
the first hour

Phaeochromocytoma crisis

Reduce SBP to < 140 mm Hg in 
the first hour

ICH

Reduce SBP to < 180 and DBB 
to <110 mm Hg in the first 24 
hour

Ischemic stroke



B. Hypertensive Urgency:

- severely elevated arterial BP (SBP >180 and/or 
DBP >120 mm Hg) with nonspecific 
complaints but without evidence of acute  
target organ damage

- It has less serious prognosis than hypertensive 
emergency in spite of severe hypertension 

- Most of the hypertensive crisis presentations 
(75%) are hypertensive urgencies



Hypertensive urgency is diagnosed if the 

SBP is >180 and/or DBP >120 mm Hg and at 

least one of the following clinical situations is 

present:

1. Transient ischemic attack (TIA) 

2. Chronic heart failure

3. Ischemic heart disease (IHD) 

4. Perioperative hypertension

5. Status post renal transplantation

6. Severe diabetic retinopathy



Treatment of hypertensive urgencies:

a. general guidelines

- immediate therapy: gradual  lowering of elevated    
BP within 24 hours to avoid the development of  

serious complications 

- controlled lowering of elevated BP (reduction of  

mean arterial pressure by 25%, aim DBP 

100 - 110 mm Hg) to avoid sudden  drop of BP  

and cerebral hypoperfusion  

- outpatient treatment is possible



b. medical treatment:

1. oral antihypertensive medication  

2. continue with regular oral medication

3. no need for parenteral medications       



Symptoms of hypertensive emergencies and urgencies

hypertensive urgencies hypertensive emergencies

Headache                           22% Chest pain                          27%

Epistaxis        17% Dyspnea                             22%

Somnolence 9% Neurological deficits           21%

Chest pain 9% Somnolence 10%

Dyspnea 9% Paraesthesia 8%

Neurological deficits             7% Nausea, vomiting,dizziness, 
headache 12%



Differential Diagnosis:

- Not every elevation of SBP> 180 and/or DBP

> 120 mm Hg is automatically a hypertensive   

emergency or urgency 

- In the hectic situation in the ER following 

differential diagnosis should be considered to  

avoid unnecessary and possible harmful   

treatment



I. malignant hypertension:

- characterized by fibrinoid necrosis of small arteries 

- progressive hypertensive retinopathy (grade III 

and IV) 

- progressive renal failure with proteinuria and 
hematuria

- more permanent severe elevation of DBP     
>120 mm Hg

- control of elevated BP as inpatient is indicated

- possible therapy: oral ACEI, ARB 



Conclusions  

- Hypertensive Emergencies and Urgencies are 
clinical presentations associated with severe 
elevation of BP which needs to be lowered 
immediately or gradually to prevent brain edema 
and increase in ICP but controlled (aim SBP 160, 

aim DBP 110 mm Hg) to avoid sudden drop of BP 
and reduction in cerebral perfusion 

- Differential diagnosis should be considered 
before starting possible harmful treatment

- medical treatment should be  started according to 
the clinical presentation





hypertension and stroke 
- reactive and protective elevation of BP in 50%

- autoregulation of cerebral blood flow is lost

and sudden lowering of elevated BP results

in further reduction of cerebral perfusion in

the periphery (penumbra) of the infarction

and extension of the brain infarction

- no treatment within the first 3 days if diastolic

BP < 120 mm Hg

- aim BP l60-170/l00-110 mm Hg



Autoregulation of cerebral blood flow

- In normotensive individuals cerebral perfusion 

remains constant in spite of fluctuation of mean   

arterial pressure (MAP) between 60 and 130

mm Hg

- In hypertensive individuals there is a shift to the 

right in the cerebral autoregulation curve: the 

cerebral perfusion remains constant at higher 

range (between MAP 80 and 160 mm Hg) 



arterial HTN and acute stroke

BP reduction in acute ischemic stroke is a two edged sword !

Reasons to lower BP:

1. Reducing the formation of brain edema

2. Lessening the risk of hemorrhagic 

transformation

3. Preventing further vascular damage

However aggressive treatment could be

detrimental because of secondary reduction

of perfusion in the area of ischemia (penumbra)
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8. Nitroprusside (Nipride, Nitropress): 0.25 

–10 mcg / kg / min as continuous i. v. infusion

- Nitroprusside is a standard parenteral medication in  

the treatment of hypertensive emergency but it is    

difficult in the handling

- Treatment is allowed only in the ICU under close BP   

monitoring (use of an intra-arterial line to monitor BP  

is usually required)

- It has immediate BP lowering effect (< 1 min) and 

the effect lasts only for few minutes (2-5 min)



- The dosage must be controlled exactly with an 

infusion pump 

- Minute-by-minute titration of the dosage

- Maximal dose for 10 minutes only

- Nitroprusside is light-sensitive: it should be 

protected from the light by aluminum foil 

- It should be administered for few hours and never 

longer than 72 hours (toxic metabolites: Cyanides, 

Thiocyanate). Cave: renal and liver impairment 



- Nitroprusside is a venous and arteriolar 

vasodilator 

- Side effects: tachycardia, collapse, nausea, 

vomiting, sweating, muscle twitching

- Indication: dissecting aortic aneurysm, 

refractory hypertensive emergency

- contraindication : increased ICP , acute MI



11. Urapidil (Ebrantil) 25 mg i. v. slowly

- Urapidil is a good alternative to Nitroprusside and 
other parenteral  medications in the treatment of 
hypertensive emergencies

- It is easier in the administration and has low side 
effect profile (no increase of intracranial pressure) 

- Urapidil is a selective alpha- adrenergic receptor 
blocker with centrally acting component 
(stimulation of central serotonin receptors)

- Side effects: palpitation, headache



- Common practice of not standardized 
sublingual/oral administration of Nifedipine in 
hypertensive emergency and pseudoemergency 
is not justified

- Popular order to the nursing staff to give 
sublingual/oral Nifedipine PRN if BP > … is 
dangerous and should be eradicated

- Oral administration of Nifedipine with exact  

instruction (bite the capsule and swallow the  

bitten capsule) under close BP monitoring and in 
the presence of the physician is indicated only in 

hypertensive emergency



Total number of severe side effects reported 

from MEDLINE search and from a review of 

references in relevant articles within 28 

years (1966-1994): 16 cases

➢ 5 patients have no BP >200/120 mm Hg

➢ no BP available in 3 patients 

➢ only 8 cases are given Nifedipine sublingual at initial BP >200/120  

mm Hg

➢ among those 8 cases 4 patients were given doses > 10 mg Nifedipine 

➢ only 4 cases were given recommended doses of Nifedipine (not more 

than 10 mg) at initial BP >200/120 mg

➢ 2 patients developed transient Hemiparesis and recovered and 1 pat 

developed MI and recovered (catheterization shoed 3 vessel CAD), 1 

pat developed MI and it is not mentioned if he did recover     




