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Drug Treatment for Hypertensive Emergencies

Dear Colleagues:

Hypertensive emergencies represent one of the most common 

presentations to the emergency department, as many as 3% 

of visits in one study.  End organ damage which can include 

the brain, heart, aorta, kidneys, and eyes typically defines 

the condition with treatment specific for the organ involved.  

For emergency physicians, early diagnosis and appropriate 

treatment are essential for minimizing injury due to elevated 

blood pressure.  In some cases, this management of hypertension 

can be life saving.

Drs. David Cline and Alpesh Amin provide, in this EMCREG-

International Newsletter, an excellent guide to parenteral 

medications for hypertension.  Based on an initial concise 

discussion of the epidemiology, pathophysiology, and clinical 

presentation of hypertensive emergencies, the authors focus on 

the specific agents for treating these conditions with appropriate 

therapeutic objectives and goals for the clinician.  Provided in 

tabular form, this information can be readily obtained by busy 

emergency physicians and used to help in the care of patients 

with hypertension.  It is our hope this EMCREG-International 

Newsletter will be useful to you in the diagnosis and treatment 

of patients with hypertensive emergencies.

Sincerely,
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Objectives:
1) Describe the major categories of hypertensive emergencies and 

the clinical findings of end-organ damage.
2) Define the first line parenteral treatment for each diagnostic 

category of hypertensive emergency.
3) Describe the mechanism of action for each of the recommended 

parenteral antihypertensive medications and the precautions 
associated with their administration. 

Introduction
Hypertensive emergency is defined as an acute elevation of blood 
pressure associated with end organ damage, specifically, acute 
effects on the brain, heart, aorta, kidneys and/or eyes. Epidemiologic 
studies of this condition are hampered by the lack of diagnostic criteria 
existing to differentiate hypertensive emergency from less serious 
clinical presentations associated with hypertension, despite the need 
for such description.1 This Newsletter focuses on the drug treatment of 
hypertensive emergencies, primarily parenteral therapy. The drugs of 
choice for the treatment of each diagnostic category are discussed with 
the evidence supporting these recommendations. 

Epidemiology

Acute hypertensive emergencies are found most commonly in patients 
with known hypertension who are non-compliant with antihypertensive 
therapy. Although reported to represent as many as 3% of ED visits in 
one study,2 more recent assessments rank hypertensive emergencies 
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as representing between 0.5% and 0.6% of ED visits.3,4  It is 
estimated that 1% of patients with a history of hypertension will 
develop a hypertensive emergency. Categories of hypertensive 
emergencies are listed in Table 1. Not all patients with the listed 
disorders necessarily have elevated blood pressure. Clinicians 
should also be aware that in certain conditions, elevated blood 
pressures may be a better prognostic sign than hypotension, 
such as in the case of acute ischemic stroke. 

Pathophysiology

The pathophysiology of hypertensive emergencies is poorly 
understood, but is known to vary in part by etiology. A recognized 
phenomenon is a sudden increase in systemic vascular resistance 
secondary to circulating humoral vasoconstrictors.5  There 
is also evidence of a critical arterial pressure being reached 
which overwhelms the target organ’s ability to compensate for 
the increased arterial pressure, limiting blood flow to the organ. 
These initial events trigger mechanical wall stress as well as 
endothelial injury leading to increased permeability, activation 
of the coagulation cascade as well as platelets, and deposition 
of fibrin. Ultimately fibrinoid necrosis of the arterioles ensues 
which potentially can be recognized clinically by hematuria  

when the kidney is involved, or 
arterial hemorrhages or exudates 
on fundus exam when the eye is 
involved. The renin-angiotensin 
system may be activated, leading 
to further vasoconstriction. 
Volume depletion may occur 
through pressure natriuresis, 
prompting further release of 
vasoconstrictors from the kidney. 
These combined effects produce 
hypoperfusion of the end organs 
with ischemia and dysfunction. 

There is evidence the rate of 
blood pressure elevation is an 
important determinate of end 
organ injury.6 As the majority 
of patients who present with 
a hypertensive emergency 
have a history of hypertension (84-93%),4,7  it is important 
to understand the chronic effects of hypertension on cerebral 
blood flow. In normal individuals, changes in cerebral perfusion 

Hypertensive individuals 

have their cerebral 

autoregulation curves 

shifted to the right,  

and therefore require 

higher arterial pressures 

to maintain cerebral 

blood flow.

Abbreviations: CT = computed tomography, HELLP = hemolysis, elevated liver enzymes, low platelets, MRI =  magnetic resonance imaging, 
*In this syndrome, acute end organ dysfunction may not be measurable, but complications affecting the brain, heart, or kidneys may occur in
  the absence of acute treatment.
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pressure has little effect on cerebral blood flow over a wide 
range of arterial pressures.8   Hypertensive individuals have 
their cerebral autoregulation curves shifted to the right, and 
therefore, require higher arterial pressures to maintain cerebral 
blood flow.9,10 Both normotensive and hypertensive individuals 
lose autoregulatory ability when arterial pressures are reduced 
by 25%, but the thresholds are different. 

Clinical Presentation 

The clinical presentation and the initial blood pressures vary 
widely between the different causes of hypertensive emergencies 
as listed in Table 1. Acute aortic dissection is an important 
diagnosis to make as it is treated differently than other hypertensive 
emergencies. Patients present with abrupt, severe onset of pain 
(90%), usually in the chest (78%), typically described as tearing 
or ripping, and radiating to the inter-scapular region.11 Only 
31% have pulse deficits, based on blood pressure differentials, 
28% have a diastolic murmur, and 17% have neurologic deficits. 
Chest radiograph is abnormal in 90%, but the significance of this 
finding is frequently missed by the initial examining physician as 
the signs are multiple and not specific for aortic dissection such 
as abnormal aortic contour, pleural effusion, displaced intimal 
calcification, or wide mediastinum.11 Only 49% of patients with 
aortic dissection have elevated blood pressure defined as over 
140/90 mm Hg.12 Aortic dissection should be suspected in 
patients presenting with sudden onset of otherwise unexplained 
chest pain that radiates to the back, or in a patient with sudden 
onset of pain associated with any of the physical examination 
abnormalities described previously. 

Patients presenting with chest pain should have an 
electrocardiogram and serum cardiac biomarkers depending on 
physician suspicion of acute coronary syndrome (ACS). Patients 
with severe hypertension and shortness of breath may have 
pulmonary edema, frequently with diastolic dysfunction.13 The 
onset of an acute severe mitral regurgitation murmur due to 
papillary muscle rupture is an important physical sign which may 
herald the need for emergency surgery. 

Patients with elevated blood pressure associated with sudden 
onset of headache, neurological deficit, or altered mental status  
should be suspected of having an intracranial etiology of a 
hypertensive emergency or hypertensive encephalopathy after 
the other forms of cerebral vascular disease are ruled out with 
appropriate testing. Patients with hypertensive encephalopathy will 
have altered mental status, frequently accompanied by headache, 
vomiting, and occasionally seizures. Some may have papilledema 
(34%), retinal hemorrhages or exudates (25%), or  hematuria (60%). 
Focal neurologic deficits are more commonly associated with stroke. 

The diagnosis of hypertensive  
encephalopathy can be confirmed 
with the finding of cerebral edema 
on MRI, but treatment should not 
be withheld for confirmation. 

Patients with new onset renal 
failure may have peripheral 
edema, oliguria, loss of appetite, 
nausea and vomiting, orthostatic 
changes, and or confusion. 
Renal function tests and urinalysis 
confirm the diagnosis. Patients 
with eclampsia present later in 
pregnancy with edema, and 
proteinuria, but may develop 
hemolysis, elevated liver enzymes, 
and a low platelet count. Patients 
with sympathetic crisis present with symptoms typical of the 
underlying mechanism. Patient with pheochromocytoma have 
headache, alternating periods of elevated blood pressure, 
tachycardia, and flushed skin intermingled with periods of 
normal blood pressure. Patients using recreational cocaine, 
amphetamines, or phencyclidine may present after inadvertent 
or purposeful overdose with tachycardia, diaphoresis, and 
hypertension, with or without mental status changes. A urine 
drug screen will most commonly yield positive results. 

Suggested Agents, Indications for Treatment

Table 2 lists the suggested 
agents for the management 
of hypertensive emergencies 
categorized by diagnosis. 
Therapeutic goals are listed 
for each diagnosis, with risks 
of therapy pertinent to each, 
and pearls of management. In 
general, the agent listed first is the 
preferred agent when one exists. 
Recommendations contained 
within the table are referenced 
when evidence from studies exists, 
or when guidelines have been 
published. Recommendations 
for a therapeutic goal in acute 
aortic dissection vary between SBP of <140 to <110 mm 
Hg.14-17 Aortic dissection provides an example of the paucity 
of randomized controlled studies to guide the treatment of 
hypertensive emergencies.18   

For suspected or proven 

aortic dissection, always 

use a –blockers 

prior to vasodilators; 

nitroprusside alone 

increases wall stress due 

to reflex tachycardia.

For hypertension 

associated with 

cocaine, treat with 

benzodiazepines and 

avoid –blocker therapy.
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•  Reduction of BP by no more than 
   20% acutely¹⁰

;
;

Nitroglycerin   sublingual, topical,
or IV continuous drip

Nitroglycerin sublingual, topical,
or IV continuous drip

3
as they can induce fetal abnormality

,
hematoma volume > 30 ml
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The value of nitrates in acute decompensated heart failure 
has been demonstrated by observation data,19,20 and two 
randomized trials.21,22 Diuretics when used alone in the treatment 
of decompensated heart failure, without vasodilators, have been 
associated with lower survival rates.  The priority in the treatment 
of ACS is reversing ischemia, however, two mainstays of therapy, 
nitroglycerin and beta-blockers, also reduce blood pressure. In 
patients with systolic dysfunction, nicardipine has a favorable 
effect on coronary blood flow, however this group less commonly 
presents with marked hypertension.13 

The treatment of acute sympathetic crisis, in the case of cocaine 
or amphetamine abuse, deserves special consideration. The 
preferred initial treatment of this combined toxicologic and 
hypertensive emergency is benzodiazepines, such as lorazepam 
or diazepam, in repeated intravenous doses. The patient should 
be monitored for symptomatic fall in respiratory rate associated 
with marked sedation. If first line treatment is not successful, 
nitroglycerin, phentolamine, or calcium channel blocking agents 
may be used. Beta blockers are not recommended because 
beta receptor blockade can cause unopposed alpha storm and 
increase cocaine toxicity. Labetalol has been used in this setting 
due to its dual alpha and beta blocking effects, however, it is not 
recommended as it is a weak alpha blocking agent compared to 
its beta affects with a ratio of 1:7. 

In the treatment of eclampsia, labetalol has been tested in 
several trials and is the preferred agent.33-39 Nifedipine, an 
agent discouraged in other settings, has performed favorably in 
the setting of pre-eclampsia without significant side effects.33,34 
Hydralazine formerly was considered the drug of choice, but 
is no longer recommended due to its unpredictable therapeutic 
profile.37,40 ACE inhibitors are contraindicated in pregnancy 
due to their teratogenic effects on the fetus. The treatment goal 
for pre-eclampsia is lowered, from a goal of < 160/110, to 
<150/100 mm Hg, in the presence of a low platelet count, 
defined in this setting as less than 100,000 mm3.38,39 

Blood pressure reduction in the setting of neurologic emergencies 
typically requires emergency computer tomographic (CT) 
scanning to determine diagnosis, treatment thresholds, and 
priorities. Hypertensive encephalopathy is the clearest indication 
for blood pressure reduction but vascular disorders including 
ischemic stroke must be ruled out first. This requires astute 
clinical judgment to differentiate between these two clinical 
diagnoses (see Clinical Presentation above). Blood pressure 
reduction is controversial in the setting of acute vascular lesions, 
subarachnoid hemorrhage (SAH), intracranial hemorrhage, 
and ischemic stroke. Untreated vascular spasm in the setting of 

subarachnoid hemorrhage is associated with deterioration, and 
has been successfully treated with oral nimodipine, a calcium 
channel blocker that is not given to reduce blood pressure, 
but may affect pressures. When the decision to lower blood 
pressure is made for SAH patients, the purpose is to prevent 
rebleeding, which has been associated with blood pressures 
above 160/100 mm Hg.45 Other treatment measures are 
advocated to treat vasospasm, including therapeutic hypertension 
with vasopressors. This is controversial but still advocated as some 
medical centers.46 Therefore, clinicians should be familiar with the 
protocols of their own institutions prior to treating blood pressure.

Recent guidelines for the treatment of both hemorrhagic47 
and ischemic stroke50 have cautioned clinicians concerning 
the paucity of evidence that treatment of blood pressure 
improves the course of stroke. These guidelines advocated prior 
recommendations for the control of blood pressure pending 
the results of several randomized controlled trials which should 
determine optimal care. 

Treatment of acute post-operative hypertension (APH) is an issue 
which is increasingly being managed by non-anesthesiologists 
with the use of out-patient surgical centers. Beginning within 
2 hours of surgery, APH resolves by six hours post surgery. It 
is more common with vascular procedures, and is associated 
with serious neurologic, cardiovascular and surgical site 
complications.51 Despite long standing discussion of the disorder 
and the need for its management, no well accepted definition or 
treatment thresholds exist.51,52  Nicardipine, labetalol, esmolol, 
and a new investigational, ultrashort acting calcium channel 
blocker, clevidipine, have been shown to be effective in APH.51-

56 Pain and anxiety should be controlled prior to, or in concert 
with blood pressure reduction as needed.51 

Pharmacologic Agents

Parenteral agents used for hypertensive emergencies are listed 
in Table 3, including dosage, mechanisms, and warnings. Refer 
to Table 2 for indications. Other considerations for drug choice 
include ability to monitor the patient and comorbidities, including 
respiratory and vascular disease. 

Beta-Blockers

Labetalol is the most commonly used parenteral antihypertensive 
agent in the emergency department. Labetalol is unique among 
commonly used -blockers as it also has selective -1 inhibitory 
effects, although its -1 effects are significantly less than its 
non-selective -blocking effects by seven fold. It has broad 
application for hypertensive emergencies with the exception of 



Drug Treatment for Hypertensive Emergencies

Page 6

JANUARY 2008   VOLUME 1 EMERGENCY MEDICINE CARDIAC RESEARCH AND EDUCATION GROUP



EMERGENCY MEDICINE CARDIAC RESEARCH AND EDUCATION GROUP JANUARY 2008   VOLUME 1

Page 7

Drug Treatment for Hypertensive Emergencies

cocaine intoxication and systolic dysfunction associated with 
decompensated heart failure. In these cases nicardipine may be 
a better choice when nitroglycerin fails. Metoprolol is indicated in 
acute coronary syndromes: give 5 mg IV every 5-15 minutes up to 
15 mg. The short duration of esmolol provides a safety advantage 
in patients at risk for the adverse effects of -blockers.

Calcium Channel Blockers

Clevidipine is third generation dihydropyridine CCB with ultra-
short acting selective arteriolar vasodilator properties.57 It has 
been studied in the setting of cardiac surgery and is being 
developed for the treatment of hypertensive emergencies in the 
emergency department due to its ability to be titrated having a 
half life less than a minute.58 The Velocity Trial demonstrating 
efficacy in the emergency setting is currently pending publication. 
Nicardipine has a onset of action of 5-10 minutes, and can be 
titrated at 15 minute intervals. It has been found to be safe and 
effective in neurologic hypertensive emergencies as well as other 
conditions, and has a favorable effect on myocardial oxygen 
balance increasing both stroke index and coronary blood flow. 
Nifedipine use (10 mg orally) is discouraged in hypertensive 
emergencies,10,32 except in patients with pre-eclampsia.33,34

Vasodilators

Until recently, nitroprusside has been the most commonly 
used drug for hypertensive emergencies because of rapid 

onset and its almost universal 
efficiency.59 However, its use 
has been decreasing because of 
awareness of its toxicity and the 
need for invasive monitoring.10,32  
It remains the agent that should 
be considered when other 
agents fail, and can be added 
to other agents, such as esmolol, 
allowing for a lower  less toxic 
dose.59  Nitroglycerin is weak 
arterial dilator (requiring high 
does), but is recommended as a 
first line agent in the treatment of 
heart failure and acute coronary 
syndromes due to its favorable 
effects on coronary blood flow 
and cardiac workload. Its 
hypotensive effects are due to its 
reduction of preload and cardiac 
output, making it a poor choice in 
other hypertensive emergencies.

Other Agents

Clonidine has a unique role in hypertensive emergencies for the 
patient who recently stopped taking the drug, inducing a rebound 
hypertension. It can be given orally 0.2 mg in this setting,60 or 
a clonidine patch can be used for patients unable to take oral 
medications. Its effects begin at 30 to 60 minutes, and peak effects 
are seen at 2 to 4 hours. Fenoldopam is a unique peripheral 
dopamine receptor agonist, and has application in renal and 
neurologic related hypertensive emergencies.32,42 Phentolamine 
has been used successfully in cocaine related hypertensive 
emergencies.26,28 Enalaprilat, the only available intravenous ACE 
inhibitor, has special application in patients with heart failure 
or ACS, but caution should be exercised because of common 
first dose hypotension.  A 0.625 mg test dose is recommended 
when this is a concern. Administration of enalaprilat also has 
been recommended as diagnostic maneuver to determine the 
contribution of high renin to the patient’s blood pressure. Patients 
who respond are likely to have elevated renin.10

Summary
Effective management of hypertensive emergencies requires 
careful consideration of the etiology and indicated treatment. 
Identification of aortic dissection and differentiating neurologic 
hypertensive emergencies are especially important to 
management decisions. This monograph describes the preferred 
treatments for each diagnostic category with currently available 
information. Further study may better determine the ideal agents 
for each clinical situation. 

REFERENCES
1. Hickler RB: Hypertensive emergency: A useful diagnostic category. 

Am J Public Health 1988;78:623-624.

2. Zampaglione B, Pascale C, Marchisio M, et al: Hypertensive 
urgencies and emergencies. Prevalence and clinical presentation. 
Hypertension 1996; 27: 144-7.

3. Cerrillo MR, Hernandez PM, Pinilla CF, et al: Hypertensive Crises: 
prevalence and clinical aspects. Rev Clin Esp 2002; 202: 255-8. 

4. Martin JFV, Higashiama E, Garcia E, et al: Hypertensive Crisis 
Profile. Prevalence and Clinical Presentation Arq Bras Cardiol 
2004;83:131-136.

5. Wallach R, Karp RB, Reves JG, et al. Pathogenesis of paroxysmal 
hypertension developing during and after coronary bypass 
surgery: a study of hemodynamic and humoral factors. Am J 
Cardiol 1980; 46:559–565.

Nitroglycerin is a first line 

agent for heart failure and 

ACS due to its favorable 

effects on the heart, 

however, its hypotensive 

effects are due to its 

reduction of preload and 

cardiac output, making 

it a poor choice in other 

hypertensive emergencies.



Drug Treatment for Hypertensive Emergencies

Page 8

JANUARY 2008   VOLUME 1 EMERGENCY MEDICINE CARDIAC RESEARCH AND EDUCATION GROUP

21. Cotter G, Metzkor E, Kaluski E, Faigenberg Z, Miller R, Simovitz 
A, et al. Randomized trial of high-dose isosorbide dinitrate plus 
low-dose furosemide versus high-dose furosemide plus low-dose 
isosorbide dinitrate in severe pulmonary oedema. Lancet 1998; 
351:389–393.

22. Publication Committee for the VMAC Investigators. Intravenous 
nesiritide vs nitroglycerin for treatment of decompensated 
congestive heart failure: a randomized controlled trial. JAMA. 
2002 Mar 27;287(12):1531-40.

23. Reid JL, MacFadyen RJ, Squire IB, Lees KR. Angiotensin-converting 
enzyme inhibitors in heart failure: blood pressure changes after the 
first dose. Am Heart J 1993;126:794-7. 

24. Braunwald E, Antman EM, Beasley JW, et al. ACC/AHA 2002 
guideline update for the management of patients with unstable 
angina and non-ST-segment elevation myocardial infarction--
summary article: a report of the American College of Cardiology/
American Heart Association task force on practice guidelines 
(Committee on the Management of Patients With Unstable Angina). 
J Am Coll Cardiol. 2002;40:1366-1374.

25. Gheorghiade M, Abraham WT, Albert NM, et al. Systolic blood 
pressure at admission, clinical characteristics, and outcomes 
in patients hospitalized with acute heart failure. JAMA. 
2006;296:2217-2226.

26. Hollander JE: Management of cocaine associated myocardial 
ischemia. N Engl J Med 1995;333:1267–1272.

27. Baumann BM, Perrone J, Hornig SE, Shofer FS, Hollander JE. 
Randomized controlled double blind placebo controlled trial of 
diazepam, nitroglycerin or both for treatment of patients with 
potential cocaine associated acute coronary syndromes. Acad 
Emerg Med 2000;7:878-885.

28. Hollander JE, Carter WC, Hoffman RS: Use of phentolamine 
for cocaine induced myocardial ischemia. N Engl J Med 
1992;327:361.

29. Negus BH, Willard JE, Hillis LD, et al: Alleviation of cocaine 
induced coronary vasoconstriction with intravenous verapamil. Am 
J Cardiol 1994;73:510–513.

30. Lange RA, Cigarroa RG, Flores ED, et al: Potentiation of cocaine-
induced coronary vasoconstriction by beta-adrenergic blockade. 
Ann Intern Med 1990;112:897–903. 

31. Pearce CJ, Wallin JD Labetalol and other agents that block 
both alpha- and beta-adrenergic receptors. Cleve Clin J Med 
1994;61:59-69. 

32. Marik, PE, Varon J. Hypertensive Crisis: Challenges and 
Management. Chest 2007;131:1949-1962. 

33. Scardo JA, Vermillion ST, Newman RB, et al. A randomized, 
double-blind, hemodynamic evaluation of nifedipine and labetalol 
in preeclamptic hypertensive emergencies. Am J Obstet Gynecol 
1999;181:862-6. 

6. Finnerty FA: Hypertensive encephalopathy. Am J Med 1972; 
52:672-678.

7. Bennett NM, Shea S. Hypertensive emergency: case criteria, 
sociodemographic profile, and previous care of 100 cases. Am J 
Public Health 1988; 78:636–640.

8. Strandgaard S: Autoregulation of cerebral blood flow in 
hypertensive patients: the modifying influence of prolonged 
antihypertensive treatment on the tolerance to acute, drug-induced 
hypotension. Circulation 1976;53;720-727.

9. Powers W: Acute hypertension after stroke: the scientific basis for 
treatment decisions. Neurology 1993;43:461–467.

10. Blumenfeld JD, Laragh JH. Management of hypertensive crises: 
the scientific basis for treatment decisions Am J Hypertens 
2001;14:1154–1167.

11. Klompus M: Does this patient have an acute thoracic aortic 
dissection? JAMA 2002;287:2262-2272.

12. Hagan PG, Nienaber CA, Isselbacher EM, et al. The International 
Registry of Acute Aortic Dissection (IRAD): New insights into an old 
disease. JAMA 2000;283897-903.

13. Gandhi SK, Powers JC, Nomeir AM, et al. The pathogenesis of 
acute pulmonary edema associated with hypertension. N Engl J 
Med 2001; 344:17–22.

14. Ince H, Nienaber CA. Diagnosis and management of patients with 
aortic dissection. Heart 2007;93:266-277

15. Nienaber CA. Eagle KA. Aortic dissection: new frontiers in 
diagnosis and management: Part II: therapeutic management and 
follow-up. Circulation 2003;108:772-8

16. Erbel R. Alfonso F. Boileau C. et al.  Task Force on Aortic 
Dissection, European Society of Cardiology. Diagnosis and 
management of aortic dissection. European Heart Journal 
2001;22(18):1642-81

17. Estrera AL, Miller CC, Safi HJ, et al: Outcomes of medical 
management of acute type B aortic dissection. Circulation 
2006;114:I384-I389.

18. Myrmel T, Lai DTM, Miller C. Can the principles of evidence-
based medicine be applied to the treatment of aortic dissections? 
European J Cardiothor Surg 2004;25:236-242.

19. Abraham WT, Adams KF, Fonarow GC, et al. In-hospital mortality 
in patients with acute decompensated heart failure requiring 
intravenous vasoactive medications: an analysis from the Acute 
Decompensated Heart Failure National Registry (ADHERE). J Am 
Coll Cardiol 2005;46:57-64.

20. Costanzo MR, Johannes RS, Pine M, et al. The safety of intravenous 
diuretics alone versus diuretics plus parenteral vasoactive therapies 
in hospitalized patients with acutely decompensated heart failure: 
a propensity score and instrumental variable analysis using the 
Acutely Decompensated Heart Failure National Registry (ADHERE) 
database. Am Heart J 2007;154:267-77.



EMERGENCY MEDICINE CARDIAC RESEARCH AND EDUCATION GROUP JANUARY 2008   VOLUME 1

Page 9

Drug Treatment for Hypertensive Emergencies

34. Vermillion ST, Scardo JA, Newman RB, Chauhan SP.A randomized, 
double-blind trial of oral nifedipine and intravenous labetalol in 
hypertensive emergencies of pregnancy. Am J Obstet Gynecol 
1999;181:858-61.

35. Pickles CJ, Broughton PF, Symonds EM. A randomized placebo 
controlled trial of labetalol in the treatment of mild to moderate 
pregnancy induced hypertension. Br J Obstet Gynaecol 1992; 
99:964–968 144. 

36. Pickles CJ, Symonds EM, Pipkin FB. The fetal outcome in a 
randomized double-blind controlled trial of labetalol versus 
placebo in pregnancy-induced hypertension. Br J Obstet Gynaecol 
1989; 96:38–43 145. 

37. Mabie WC, Gonzalez AR, Sibai BM, et al. A comparative trial 
of labetalol and  hydralazine in the acute management of severe 
hypertension complicating pregnancy. Obstet Gynecol 1987; 
70:328–333. 

38. Sibai BM. Diagnosis, prevention, and management of eclampsia. 
Obstet Gynecol. 2005;105:402-410.

39. ACOG practice bulletin. Diagnosis and management of 
preeclampsia and eclampsia. Number 33, January 2002. Obstet 
Gynecol. 2002;99:159-167.

40. Magee LA, Cham C, Waterman EJ, et al. Hydralazine for treatment 
of severe  hypertension in pregnancy: meta-analysis. BMJ 2003; 
327:955–960 143. 

41.  Neutel JM, Smith DH, Wallin D, et al: A comparison of 
intravenous nicardipine and sodium nitroprusside in the immediate 
treatment of severe hypertension. Am J Hypertens. 1994;7:623-8.

42. Bodmann KF, Troster S, Clemens R, et al. Hemodynamic profile of 
intravenous  fenoldopam in patients with hypertensive crisis. Clin 
Investig 1993; 72:60–64. 

43. Rose JC, Mayer SA. Optimizing blood pressure in neurological 
emergencies. Neurocrit Care 2004;1:287-99

44. Haley EJ, Kassell N, Torner J: A randomized controlled trial of 
high-dose intravenous nicardipine in aneurysmal subarachnoid 
hemorrhage: a report of the Cooperative Aneurysm study. J 
Neurosurg 1993;78:537–547. 

45. Incidence and Significance of early aneurysmal rebleeding before 
neurosurgical or neurological management. Stroke 2001;32;1176-
1180

46. Naval NS,  Stevens RD, Mirski MA, Bhardwaj A. Controversies in 
the management of aneurysmal subarachnoid hemorrhage. Crit 
Care Med 2006; 34:511–524.

47. Broderick J, Connolly S, Feldmann E, et al: Guidelines for the 
management of spontaneous intracerebral hemorrhage in adults: 
2007 update: a guideline from the American Heart Association/
American Stroke Association Stroke Council, High Blood Pressure 
Research Council, and the Quality of Care and Outcomes in 
Research Interdisciplinary Working Group. Circulation. 2007;116:
e391-413.

48. Qureshi AI, Harris-Lane P, Kirmani JF, et al. Treatment of acute 
hypertension in patients with intracerebral hemorrhage using 
American Heart Association guidelines. Crit Care Med 2006; 
34:1975–1980. 

49. Qureshi AI, Bliwise DL, Bliwise NG, et al. Rate of 24-hour blood 
pressure decline and mortality after spontaneous intracerebral 
hemorrhage: a retrospective analysis with a random effects 
regression model. Crit Care Med 1999; 27:480–485.

50. Adams HP Jr, del Zoppo G, Alberts MJ, et al. Guidelines 
for the early management of adults with ischemic stroke: a 
guideline from the American Heart Association/American 
Stroke Association Stroke Council, Clinical Cardiology Council, 
Cardiovascular Radiology and Intervention Council, and the 
Atherosclerotic Peripheral Vascular Disease and Quality of Care 
Outcomes in Research Interdisciplinary Working Groups. Stroke. 
2007;38:1655-711. 

51. Haas CE, LeBlanc JM, Haas CE, et al. Acute postoperative 
hypertension: a review of therapeutic options. Am J Health System 
Pharm 2004; 61:1661–1673.

52. Cheung AT. Exploring an optimum intra/postoperative 
management strategy for acute hypertension in the cardiac surgery 
patient. J Card Surg 2006; 21(suppl 1):S8–S14

53. Kwak YL, Oh YJ, Bang SO, et al. Comparison of the effects of 
nicardipine and sodium nitroprusside for control of increased 
blood pressure after coronary artery bypass graft surgery. J Int 
Med Res 2004; 32:342–350.

54. Wiest D. Esmolol: a review of its therapeutic efficacy and pharma-
cokinetic characteristics. Clin Pharmacokinet 1995; 28:190–202. 

55. Powroznyk AV, Vuylsteke A, Naughton C, et al. Comparison 
of clevidipine with sodium nitroprusside in the control of blood 
pressure after coronary artery surgery. Eur J  Anaesthesiol 2003; 
20:697–703. 

56. Kieler-Jensen N, Jolin-Mellgard A, Nordlander M, et al. Coronary 
and systemic hemodynamic effects of clevidipine, an ultra-short-
acting calcium antagonist, for treatment of hypertension after 
coronary artery surgery. Acta Anaesthesiol Scand 2000; 44:186–
193. 

57. Rodriguez G, Varon J. Clevidipine: a unique agent for the critical 
care practitioner. Crit Care Shock 2006; 9:9–15.

58. Ericsson H, Tholander B, Regårdh CG. In vitro hydrolysis rate and 
protein binding of clevidipine, a new ultrashort-acting calcium 
antagonist metabolised by esterases, in different animal species 
and man. Eur J Pharm Sci 1999;8: 29- 37. 

59. Friederich JA, Butterworth JF. Sodium nitroprusside: twenty years 
and counting. Anesth Analg 1995; 81:152–162. 

60. Houston MC. Treatment of hypertensive emergencies and urgencies 
with oral clonidine loading and titration. A review. Arch Intern 
Med. 1986;146:586-589.



Drug Treatment for Hypertensive Emergencies

Page 10

JANUARY 2008   VOLUME 1 EMERGENCY MEDICINE CARDIAC RESEARCH AND EDUCATION GROUP

Want to be notified of future materials?

Please send us your e-mail address to be notified of 

future EMCREG-International symposia  

and educational materials.

Send an e-mail to support@emcreg.org

Support:  This monograph is supported in part by an unrestricted 
educational grant from The Medicines Company.

Author Disclosures
In accordance with the ACCME Standards for Commercial Support of 
CME, the author has disclosed relevant relationships with pharmaceutical 
and device manufacturers.
Dr. Cline – Site PI: STAT Registry (The Medicines Company)
Dr. Amin –- Steering Committee Member and site PI: STAT Registry 
(The Medicines Company)  

EMCREG Disclosures
EMCREG-International has disclosed relevant relationships with 
pharmaceutical and device manufacturers. EMCREG-International, 
a medical education company, provides non-biased, high quality 
educational newsletters, monographs and symposia for emergency 
physicians and other health care providers providing emergency 
care. The EMCREG website (www.emcreg.org) provides further 
detail regarding our policy on sponsors and disclosures as well as 
disclosures for other EMCREG members. EMCREG-International has 
received unrestricted educational grants from Abbott POC/i-STAT, 
ArgiNOx, Biosite, BRAHMS/bioMérieux, Bristol-Myers Squibb, 
Heartscape Technologies, Inovise, The Medicines Company, Millennium 
Pharmaceuticals, PDL BioPharma, Roche Diagnostics, Sanofi-Aventis, 
Schering-Plough, and Scios (Significant).

CME Accreditation 
The University of Cincinnati designates this educational activity for a 
maximum of (1) AMA PRA Category 1 credit(s)™. Physicians should only 
claim credit commensurate with the extent of their participation in the 
activity. The University of Cincinnati College of Medicine is accredited 
by the Accreditation Council for Continuing Medical Education 
(ACCME) to sponsor continuing medical education for physicians.

Disclaimer 
This document is to be used as a summary and clinical reference tool 
and NOT as a substitute for reading the valuable and original source 
documents. EMCREG-International will not be liable to you or anyone 
else for any decision made or action taken or not taken by you in 
reliance on these materials. This document does not replace individual 
physician clinical judgment.



EMERGENCY MEDICINE CARDIAC RESEARCH AND EDUCATION GROUP JANUARY 2008   VOLUME 1

Page 11

Drug Treatment for Hypertensive Emergencies

PLEASE SEND THIS PAGE TO: 
University of Cincinnati College of Medicine,
Office of Continuing Medical Education
PO Box 670556
Cincinnati OH 45267-0556

OR FAX TO: 513-558-1708

CME EXPIRATION DATE: December 1, 2008

On a scale of 1 to 5, with 1 being highly satisfied and 5 being highly 
dissatisfied, please rate this program with respect to:
 Highly      Highly
 satisfied     dissatisfied
Overall quality of material:
Content of monograph:
Other similar CME programs:
How well course objectives were met:

What topics would be of interest to you for future CME programs?

Was there commercial or promotional bias in the presentation?

YES      NO     If YES, please explain

How long did it take for you to complete this monograph?

Name (Please print clearly):

Degree:

Specialty:

Academic Affiliation (if applicable):

Address:

City:                                   State:       Zip Code:

Telephone Number: (        )

CME Post Test
After you have read the monograph carefully, record your 
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1. Which of the following drugs can be expected to have 

its hypotensive effect in less than two minutes:
a. Intravenous labetalol, 20 mg 
b. Intravenous esmolol, loading dose of 500 mcg/kg
c. Intravenous nicardipine, initiated at 5 mg/hour
d. Intravenous enalaprilat, 1.25 mg 

2. Which of the following drugs is contraindicated for 

the management of severe hypertension associated 

with cocaine overdose:
a. Intravenous esmolol, loading dose of 500 mcg/kg 
b. Intravenous lorazepam, 2 mg 
c. Intravenous phentolamine, 5 mg
d. Nitroglycerin, 0.4 mg, sublingual 

3. Which of the following drugs should not be given as 

the first antihypertensive agent to a patient with aortic 

dissection:
a. Intravenous labetalol, 20 mg 
b. Intravenous esmolol, loading dose of 500 mcg/kg IV
c. Intravenous drip nitroprusside, 0.3 mcg/kg/min 
d. Intravenous metoprolol, 5 mg 

4. Which of the following patients should not receive 

enalaprilat as part of their management:
a. Patient with non-ST elevation myocardial 

infarction
b. Patient with heart failure 
c. Patient with elevated renin
d. Patient with pre-eclampsia

5. Which of the following are known effects of 

nitroprusside infusion:
a. Production of alpha storm when given with a 

beta-blocker
b. Release of cyanide (harmful) and production of 

nitric oxide (therapeutic effect)
c. Idiosyncratic irreversible hypotension at initial 

infusion
d. Metabolic alkalosis on prolonged infusion.
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