MAKATI MEDICAL CENTER
DEPARTMENT OF MEDICINE

SECTION OF CARDIOLOGY

CLINICAL PRACTICE GUIDELINES OF HYPERTENSION

	HYPERTENSIVE EMERGENCY
	HYPERTENSIVE URGENCY

	Severe elevations in blood pressure (BP) that are complicated by evidence of progressive target organ dysfunction, and will require immediate BP reduction.
	Severe elevations of BP but without evidence of progressive target organ dysfunction and would be better defined as severe elevations in BP without acute, progressive target organ damage.


A brief but thorough history should address the duration as well as the severity of hypertension, all current medications including prescription  and nonprescription drugs and, or particular importance, the use or recreational drugs.  A history of other co-morbid conditions and prior cardiovascular or renal disease is essential to the initial evaluation.  Direct questioning regarding the level of compliance with current antihypertensive medications may establish inadequacy of treatment or frank noncompliance.

Frequent or continuous monitoring of BP should be established.  Look for specific manifestations such as headache, seizures, chest pain, dyspnea and edema.

Table 1. Clinical Characteristics of the Hypertensive Emergency

	Blood Pressure
	Fundoscopic Findings
	Neurologic Status
	Cardiac Findings
	Renal Symptoms
	Gastrointestinal Symptoms

	Usually > 220/140 mm Hg
	Hemorrhages, exudates, papilledema
	Headache, confusion, somnolence, stupor, visual loss, seizures, focal neurologic deficits, coma
	Prominent apical pulsation, cardiac enlargement, congestive heart failure
	Azotemia, Proteinuria, Oliguria
	Nausea, Vomiting


Physical examination should begin with an assessment of BP, with an appropriate size cuff in both upper extremities and in a lower extremity if peripheral pulses are markedly reduced.   Brachial, femoral, and carotid pulses should be assessed.  A careful cardiovascular examination as well as a thorough neurologic examination, including mental status, should be conducted.  This assessment will aid in establishing the degree of involvement of affected target organs and should provide clues to the possible existence of a secondary form of hypertension, such as renovascular hypertension.  If a secondary cause of hypertension is suspected, appropriate blood and urine samples should be obtained before aggressive therapy  is initiated.  A careful fundoscopic examination should be performed to detect the presence of hemorrhages, exudates, and/or papilledema.

	
	EMERGENCY
	UNCONTROLLED HYPERTENSION

	BLOOD PRESSURE
	> 220/ 140 mm Hg
	> 180/ 120 mm Hg

	SYMPTOMS
	SOB

Chest pain

Nocturia

Dysarthria

Weakness

Altered consciousness
	Headache

SOB

Epistaxis

Edema

Often asymptomatic

	EXAMINATION
	Encephalopathy

Pulmonary edema

Renal insufficiency

Cerebrovascular accident

Acute Coronary syndrome
	May have TOD

Clinical CVD present

Stable, often no TOD < CVD



	THERAPY
	Baseline laboratory tests

Intravenous line

Monitor BP

May initiate therapy in ED
	Observe

Initiate/ resume medications

Increase dose of inadequate agent

	PLAN
	Immediate admission to monitored unit

Parenteral agents

Treat to initial goal BP

Additional diagnostic studies if needed
	Arrange follow up < 24 hours to several days if no prior evaluation, schedule appointment


Initial laboratory studies should be limited and rapidly expedited.  A urinalysis with microscopic examination of the urinary sediment, an immediate chemistry panel, an electrocardiogram should be obtained.  The urinalysis may reveal significant proteinuria, red blood cells, and/or cellular casts.  Cellular casts are suggestive of renal parenchymal disease.  Electrolyte abnormalities particularly hypokalemia or hypomagnesemia, increase the risk of cardiac arrhythmias, and the chemistry panel will also  provide evidence of renal and/or hepatic dysfunction.  The electrocardiogram should identify evidence of coronary ischemia and/or left ventricular hypertrophy and may reveal pulse deficits, raising the question of aortic dissection.  When the clinical examination suggests cerebrovascular ischemia or hemorrhage, or if the patient is comatose, a computed tomographic scan of the head should be immediately obtained.

MANAGEMENT OF HYPERTENSIVE EMERGENCIES

	AGENT
	DOSE
	ONSET/ DURATION OF ACTION (AFTER DISCONTINUATION)
	PRECAUTIONS

	PARENTERAL VASODILATORS

	SODIUM NITROPRUSSIDE
	0.25 10 ug/kg. min as IV infusion
	Immediate 2-3 minutes after infusion
	Nausea, vomiting; with prolonged use may cause thiocyanate intoxication, methemoglobinemia, acidosis, cyanide poisoning; bags bottles, and delver sets must be light resistant

	NITROGLYCERIN
	5 – 100 ug as IV infusion
	2 – 5 minutes/ 5 – 10 minutes
	Headache, tachycardia, vomiting, flushing, methemoglobinemia;  requires special delivery system due to drug biding to PVC tubing

	NICARDIPINE
	5 – 15 mg/ hr IV infusion
	1 – 5 min/ 15 – 30 min, but may exceed 12 hr after prolonged infusion
	Tachycardias, nausea, vomiting, headache, increased intracranial pressure; hypotension may be protracted after prolonged infusions

	DIAZOXIDE
	50 – 150 mg as IV bolus, repeated or 15 – 30 mg/ min by IV infusion
	2 – 5 minutes/ 3 – 12 hours
	Hypotension, tachycardia aggravation of angina pectoris, nausea and vomiting, hyperglycemia with repeated injections

	FENOLDAPAM MESYLATE
	0.1  - 0.3 ug/kg/min IV infusion
	< 5 minutes/ 30 minutes
	Headache, tachycardia, flushing, local phlebitis, dizziness

	HYDRALAZINE
	5 – 20 mg as IV bolus or 10 to 40 mg IM; repeat every 4-6 hours
	10 minutes IV > 1 hour 20 – 30 minutes IM/ 4-6 hours
	Tachycardia, headache, vomiting, aggravation of angina pectoris, sodium and water retention and increased intracranial pressure

	ENALAPRILAT
	0.625 – 1.25 mg every 6 hours IV
	Within 30 minutes/ 12 – 24 hours
	Renal failure in patients with bilateral renal artery stenosis, hypotension

	PARENTERAL ADRENERGIC INHIBITORS

	LABETOLOL
	20 – 40 mg as IV bolus every 10 minutes; Up to 2 mg/ min as IV infusion
	5 – 10 minute/ 2-6 hours
	Bronchoconstriction, heart block. Orthostatic hypotension, bradycardia

	ESMOLOL
	500 ug/kg bolus injection IV or 50 to 100 ug/kg/min by infusion.  May repeat bolus after 5 min or increase infusion rate to 300 ug/kg/min
	1 – 5 minutes/ 15 – 30 minutes
	First degree heart block, congestive heart failure, asthma

	PHENTOLAMINE
	5 – 10 mg as IV bolus
	1 – 2 minutes/ 10 – 30 min
	Tachycardia, orthostatic hypotension


Several oral agents can be particularly appropriate for treating a hypertensive urgency in the ED.

CAPTOPRIL, an angiotensin-converting enzyme inhibitor, is well tolerated and can effectively reduce BP in a hypertensive urgency.  Given by mouth, captopril is usually effective within 15 to 30 minutes and may be repeated in 1 to 2 hours, depending on the response.  The drug has been administered sublingually.  In which case the onset of action is within 10 to 20 minutes, with a maximal effect reached within 1 hour.  Responsiveness to captopril can be enhanced by the co-administration of a loop diuretic such as furosemide.  Administration may lead to acute renal failure in patients with high grade bilateral renal artery stenosis, and some reflex tachycardia may be observed.
CLONIDINE is a centrally acting alpha-adrenergic agonist with onset of action 30 to 60 minutes after oral administration, and maximal effects are usually seen within 2 to 4 hours.  This agent is most commonly administered as a loading dose of 0.1 to 0.2 mg followed by 0.1 mg hourly for several hours until an appropriate BP level is attained.  Evidence suggests that a comparable response may be seen with a single 0.2 mg dose.  The most common adverse effect in the acute setting is drowsiness, affecting up to 45 % of patients.  Clonidine may be a poor choice when monitoring of mental status is important.  Dry mouth is a common complaint, and light-headedness is occasionally observed.

LABETOLOL, a combined alpha and beta adrenergic blocking agent, can be effectively administered orally in a dose of 200 to 400 mg with BP response observed within 2 to 3 hours.  However, the onset of effect may be observed within 2 to 3 hours.  However, the onset of effect may be observed within 1 to 2 hours.  Like other beta-blocking agents, labetolol has the potential to induce heart block and to worsen the symptoms of bronchospasm in the asthmatic patient.  Caution must be observed in patients who have more than first degree heart block, symptomatic bradycardia, or congestive heart failure.

PRAZOSIN is an alpha-adrenergic blocking agent that can have limited benefit in the early management of a patient with a pheochromocytoma.  Side effects include first dose syncope, palpitations.

FOR HYPERTENSION WITH COMPELLING INDICATIONS THE FOLLOWING MAY BE USED:

	DRUG
	COMPELLING INDICATIONS

	DIURETICS
	Heart Failure, High coronary disease risk, diabetes, recurrent stroke prevention

	BETA BLOCKERS
	Post MI, heart failure, high coronary disease risk, diabetes

	ACE INHIBITORS
	Heart failure, high coronary disease risk, diabetes, recurrent stroke prevention, chronic kidney disease, post MI

	ANGIOTENSIN RECEPTOR BLOCKER
	Heart failure, diabetes, chronic kidney disease

	CALCIUM CHANNEL BLOCKER
	High coronary disease risk, diabetes

	ALDOSTERONE ANTAGONIST
	Heart failure, post-MI


