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Blood Pressure Control
Essential hypertension-unknown cause

· Most hypertension is this type

· #3 cause death in world-30% of USA has it
· People under age 80- if lower BP, reduces risk of stroke, HA, heart failure

· Antihypertensive treatment reduces risk of vascular dementia and chronic kidney disease

· Untreated elevated systolic BP is a more reliable predictor of mortality and CV disease complications than untreated elevated diastolic
· Risk of cerebral vascular disease begins at BP of 115 / 75
· Risk doubles with each increment of 20 / 10
Categories Rating the Severity of Hypertension

	Blood Pressure Classification
	Systolic Blood Pressure 
(mm Hg)
	Diastolic Blood Pressure 
(mm Hg)

	Normal
	<120
	and <80

	Pre-hypertension
	120-139
	or 80-89

	Stage 1 hypertension
	140-159
	or 90-99

	Stage 2 hypertension
	≥160
	≥100


What Determines BP
· HR 

· Stroke volume-amt pumped out of ventricle with each heartbeat

· Total peripheral resistance-resistance of muscular arteries to the blood being pumped thru-changed by arteriosclerosis and atherosclerosis
· Narrow arteries=higher BP

Hypertension
· Muscle must constantly work hard to expel blood at a greater force. 
· Thickening of heart muscle and increased pressure that the muscle has to generate every time it contracts increase the workload of the heart and the risk of coronary artery disease (CAD) as well.
· Untreated hypertension increases a person's risk for the following conditions: CAD and cardiac death, stroke, renal failure, and loss of vision. 
	BOX 43.5 Stepped-Care Management of Hypertension

Step 1: Lifestyle Modifications

· Weight reduction

· Reduction of sodium intake

· Moderation of alcohol intake

· Smoking cessation

· Physical activity increase

Step 2: Inadequate response-add a drug
· Continue lifestyle modifications-- Step 1
· Initial drug selection:

· Diuretic-first drug tried

· beta-blocker

· ACE inhibitor, calcium channel blocker, alpha-blocker, alpha- and beta-blocker

Step 3: Inadequate response-change drug
· Continue Step 1

· Increase drug dose, or
· Substitute another drug, or
· Add a second drug from another class

Step 4: Inadequate response

· Continue Step 1

· Add a second or third agent or diuretic if not already prescribed




Drugs that Help Manage Hypertension

· Usually diuretics and ACE inhibitors are first-line drugs for essential hypertension
Diuretics
· Drugs that increase excretion of and water from kidney
· First agents used to treat mild hypertension

· Affect sodium levels and blood volume (sodium follows water, potassium follows sodium)

· Can cause electrolyte imbalance

· On a diuretic, will usually take potassium supplement
Beta Blockers

· Not the #1 first therapy for essential hypertension

· Drugs that decrease HR, decrease cardiac muscle contraction, 
· Cause vasodilation-block vasoconstriction

· Increase blood flow to kidneys

· Increased urine output
ACE Inhibitors
· Block conversion of angiotensin 1 to angiotensin 2

Calcium Channel Blockers
· Relax  and dilate arteries (causing drop in BP)
· Depresses myocardial contractility
Renin Angiotensin Cycle
· Kidneys always sensing pressure and volume of blood in body
· If low blood volume and pressure, kidneys release renin to bloodstream
· Renin goes to liver, and causes liver to produce angiotensinogen
· Liver sends angiotensinogen to lungs
· In lungs, angiotensinogen converts angiotensin 1 to angiotensin 2 via ACE (angiotensin converting enzyme) 
· Angiotensin 2 causes vasoconstriction (“pinches your angios”)
· This compensates for low blood pressure/volume

· Angiotensin 2 stimulates adrenal cortex to secrete aldosterone

· Aldosterone causes retention of sodium and water
· Angiotensin 2 and Aldosterone work together to constrict blood vessels, and conserve sodium and water, causing increased BP

· Angiotensin also:

· Increases inflammation of arteries

· Prothrombic (increases blood clots)

· Increases tissue resistance to insulin -raising blood sugar

· Causes thirst

ACE (Angiotensin Converting Enzyme) Inhibitors
· Block ACE from converting angiotensin 1 to angiotensin 2
· Causing decrease in BP, lower aldosterone production

· Small increase in serum potassium levels, with fluid and sodium loss

· ACE inhibitors used for hypertension, decrease remodeling of heart (increasing muscle size)
· Decreases risk of repeat MI, stroke, diabetic retinopathy and neuropathy (R/T hyperglycemic effects of angiotensin 2)
· Reduce dosage with older patients and renal impairment
Side Effects of ACE  Inhibitors

· Hypotension, hyperkalemia, hypoglycemic (especially if pt on insulin)

· Persistent, nagging cough

· Less common, but very serious-angioedema-usually swelling in throat, mouth, tongue
ACE Inhibitors----the “-prils”
	Drug Name
	Usual Indications

	benazepril (Lotensin)
	· PO-Treatment of hypertension in adults

	captopril (Capoten)
	· PO
Treatment of hypertension; adjunct therapy for conges-tive heart failure (CHF); treatment of left ventricular dysfunction after myocardial infarction (MI), diabetic nephropathy; for use in adults

	enalapril (Vasotec)
	· PO
Treatment of hypertension, CHF, left ventricular dys-function in adults

	enalaprilat (Vasotec IV)
	· IV

	fosinopril (Monopril)
	· PO-Treatment of hypertension, CHF in adults

	lisinopril (Prinivil, Zestril)
	· PO-Treatment of hypertension, CHF; treatment of stable patients within 24 hours after acute MI to increase survival; for use in adults

	moexipril (Univasc)
	· PO-Treatment of hypertension in adults

	perindopril (Aceon)
	· PO-Treatment of hypertension in adults

	quinapril (Accupril)
	· PO-Treatment of hypertension; adjunctive treatment of CHF in adults

	ramipril (Altace)
	· PO-Treatment of hypertension; adjunctive treatment of CHF in adults

	trandolapril (Mavik)
	· PO-Treatment of hypertension, CHF, and after MI, in adults


Angiotensin 2 Receptor Blockers
· Drugs that compete with angiotensin 2 on cell membrane sites
· Selectively bind with angiotensin 2 receptor sites in vascular smooth muscles and in adrenal gland to block vasoconstriction and release of aldosterone

· Lowers blood pressure because aldosterone is not released

· Treatment of hypertension, CHF, slow the progression of renal disease in pts with renal failure and in type 2 diabetes

· Reduced SE of cough and reduced incidence of angioedema with these drugs 

Contraindications
· Allergy, pregnancy, lactation
· Caution: renal, hepatic dysfunction; hypokalemia; 
Adverse Effects

· HA, weakness, dizziness, syncope
· GI-diarrhea, N&V, abdominal pain
· Skin rash, dry skin
Angiotensin II Receptor Blockers- the “-sartans”
	Drug Name
	Usual Indications-(all are PO meds)

	candesartan (Atacand)
	Alone or as part of combination therapy to treat hypertension in adults

	eprosartan (Teveten)
	Alone or as part of combination therapy to treat hypertension in adults

	irbesartan (Avapro)
	Monotherapy in the treatment of hypertension in adults; slowing progression of diabetic nephropathy

	losartan (Cozaar)
	Alone or as part of combination therapy to treat hypertension in adults; slowing progression of diabetic nephropathy

	olmesartan (Benicar)
	Alone or as part of combination therapy to treat hypertension in adults

	telmisartan (Micardis)
	Alone or as part of combination therapy to treat hypertension in adults

	valsartan (Diovan)
	Alone or as part of combination therapy to treat hypertension in adults


Calcium Channel Blockers

· Decrease amt calcium going into muscle cells

· Decreases vasoconstriction and dilate peripheral and coronary arteries
· Decreases Blood Pressure

· Treat essential hypertension in extended release form
Contraindications
· Allergy, pregnancy, lactation, heart block, or sick sinus syndrome
Adverse Effects

· Hypotension, HA, weakness, dizziness, syncope, dysrhythmia
· GI-constipation (most common SE) diarrhea, N&V, abdominal pain
· Skin rash, dry skin
Calcium Channel Blockers Used in Hypertension

	Drug Name
	Usual Indications

	amlodipine (Norvasc)
	· Fewest SE, no drug interactions

· Alone or in combination with other agents for the treatment hypertension in adults

	diltiazem (Cardizem, Dilacor CR)
	· Extended release preparation used to treat hypertension adults
· Less constipating

	felodipine (Plendil)
	Alone or in combo with other agents for the treatment of hypertension in adults

	isradipine (DynaCirc)
	Alone or in combo with other agents for the treatment of hypertension in adults

	nicardipine (Cardene)
	Alone or in combo with other agents to treat hyperten-sion and angina; IV form for short-term use when oral route is not feasible; for use in adults

	nifedipine (Procardia XL)
	Sustained-release (SR) preparation only; indicated for the treatment of hypertension in adults

	nisoldipine (Sular)
	Extended-release (ER) tablets for the treatment of hyperten-sion as monotherapy or as part of combination therapy in adults

	verapamil (Calan SR)
	· ER formulations for the treatment of essential hypertension
· Significant constipation


Vasodilators

· Severe cases of hypertension-hypertensive crisis
· IV drugs
· Produce direct relaxation of the vascular smooth muscle, decreasing peripheral resistance and reducing blood pressure. 
· Do not block the reflex tachycardia that occurs when blood pressure drops. 
· Reserved for use in severe hypertension or hypertensive emergencies. 
Contraindications
· Allergy, pregnancy, lactation, cerebral insufficiency
· Caution: CAD, CHF, PVD, tachycardia
Adverse Effects

· Dizziness, anxiety, and headache; reflex tachycardia
· Cyanide toxicity (dyspnea, headache, vomiting, dizziness, ataxia, loss of consciousness, imperceptible pulse, absent reflexes, dilated pupils, pink color, distant heart sounds, and shallow breathing) 
Vasodilators-IV drugs
	Drug Name
	Usual Indications

	diazoxide (Hyperstat)
	IV use for the treatment of severe hypertension in hospi-talized adults

	hydralazine (Apresoline)
	IM or IV

Treatment of severe hypertension

	minoxidil (Loniten)
	PO drug

Treatment of severe hypertension unresponsive to other therapy

	nitroprusside (Nitropress)
	IV use for the treatment of hypertensive crisis; to maintain controlled hypotension during surgery


Nursing Interventions for Antihypertensives
· Monitor BP-especially for hypotension
· BP and pulse on bil arms-sitting and standing
· Sit quietly for 5 mins, no talking, no moving
· No smoking 15 mins before BP reading
· Get baseline weight
· Might have to increase/decrease dosage/ change med, add another med

· NANDA

· R/O fluid volume deficit r/t water/sodium loss

· Injury-hypotension

· Anxiety

· Noncompliance

· Lack of knowledge

· Observe for SE-may need to adjust treatment-notify Dr.
· Some will have to be tolerated, others to be reported to dr
· Diuretic-observe for dehydration

· Monitor for hypotension-teach to stand slowly and dangle

· Allow pt to ask questions, stress compliance, teach about SE

· Drug will not cure hypertension, just treat it
· Check potassium levels
· Evaluate effectiveness

· Teach pt to take own BP-record BP in diary and bring to Dr

· Know that OTC meds may increase BP, esp cold meds
· Avoid alcohol

· DASH diet-"Dietary Approaches to Stop Hypertension," 
The DASH eating plan is rich in fruits, vegetables, fat-free or low-fat milk and milk products, whole grains, fish, poultry, beans, seeds, and nuts. It also contains less salt and sodium; sweets, added sugars, and sugar-containing beverages; fats; and red meats than the typical American diet. This heart healthy way of eating is also lower in saturated fat, transfat, and cholesterol and rich in nutrients that are associated with lowering blood pressure—mainly potassium, magnesium, and calcium, protein, and fiber.
