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Take Home Points
1. Treatment decreases stroke by 35-40 percent, myocardial infarction by 20-25 percent and congestive heart failure by 50 percent
2. The goal of treatment is to reduce cardiovascular and renal morbidity and mortality and vascular dementia by focusing on reducing systolic blood pressure with the goal being <140/90 or <130/80 with diabetes or renal disease
3. Initial recommended medication for elderly patients (over 65 years) is a thiazide diuretic.
4. After thiazide diuretics, the choice of anti-hypertensive medications is based on other co-morbid conditions. Do not perform monotherapy with alpha blockers.
5. Beta blockers should not be used as first line medications for uncomplicated systolic hypertension in the elderly. Less effective in a meta analysis compared to diuretics for preventing CHD, CV mortality and all cause mortality and may be more likely to induce diabetes.
6. Blood pressure treatment for elderly patients over 80 is safe and effective for preventing stroke, heart failure and all cause mortality.
Managing Hypertension in the Elderly: How Best to Achieve Control
Introduction
· Hypertension is the most common outpatient diagnosis coded for by primary care physicians.
  
· Affects 50 million people in the United States, there are over 35 million patient visits per year for hypertension. 
 
· Uncontrolled hypertension has been linked to cardiovascular disease such as atrial fibrillation, congestive heart failure and coronary artery disease as well as stroke.  
· Achieving adequate blood pressure control has been shown to reduce morbidity and mortality and be cost-effective. 
 

· Our older patients have unique needs and co-morbid conditions that make selection of appropriate medications important for good control as well as minimizing side effects and costs.  This population also has the lowest rates of blood pressure control. 

Blood Pressure Measurement

· The JNC VII reiterates the proper technique for measuring blood pressure.  This technique is outlined in table 1.  
· It is important to be sure we are measuring each patient’s blood pressure using this technique to allow for reproducibility as well as to ensure the correct pressure is being measured.
Classification of hypertension

· Normal blood pressure is systolic less than 120 and diastolic less than 80 mm Hg.  
· Blood pressures between 120 and systolic or between 80 and 89 mm Hg diastolic have pre-hypertension and are at risk for future hypertension.  
· Treatment indicated for patients with diabetes or chronic renal failure.  
· Stage 1 hypertension equals 140-159 systolic or 90-99 mm Hg diastolic.  
· Treatment is initiated here.  
· Patients with BP > 160 systolic or 100 mm Hg diastolic have stage 2 HTN.
Benefits of treatment
· Treatment decreases stroke by 35-40 percent, myocardial infarction by 20-25 percent and congestive heart failure by 50 percent. 4 
· The number needed to treat (NNT) for stage 1 hypertension is 11 patients in 10 years with a 12 mm decrease in systolic blood pressure to prevent 1 death. 

· The NNT with cerebrovascular disease is 9 patients in 10 years with a 12 mm decrease in systolic blood pressure to prevent 1 death.  5 
· The goal of treatment is to reduce cardiovascular and renal morbidity and mortality and vascular dementia by focusing on reducing systolic blood pressure with the goal being <140/90 or <130/80 with diabetes or renal disease. 
  
 
· For patients over 50, the systolic blood pressure has been shown to be more important to control than the diastolic blood pressure. 

· A Cochrane review updated in 2004 noted that a provider would need to 

· Treat 19 hypertensive elders for 5 years to prevent 1 cardiovascular event

· Treat 50 hypertensive elders for 5 years to prevent 1 cardiovascular death

· Treat 63 hypertensive elders for 5 years to prevent 1 all-cause death 

Treatment

· The initial treatment is lifestyle modification

· Weight reduction if overweight

· Dietary Approach to Stop Hypertension (DASH) eating plan (rich in potassium and calcium)
· Reducing dietary sodium intake

· Increasing physical activity 
· Moderating alcohol consumption. 
 
 
· DASH is similar to single drug therapy in blood pressure reduction. 9 
· Lifestyle modifications should be continued for a period of 4 to 6 months.
· The majority of patients will need either lifestyle modifications with single drug or multiple drug therapy to adequately control their blood pressure. 
  
 
· Patients who are 20 mm over their systolic goal or 10 mm Hg over their diastolic goal are considered for multiple drug therapy initially.
· Goals

· Less than 140/90 for essential HTN

· Less than 130/80 for DM and CKD

· Less than 160 for ISH

· Initial medication for elderly patients (over 65 years) is a thiazide diuretic.
· Diuretics = ACEI = Long acting CCBs for BP decrease, CV events and mortality 
 
 
.  
· Long track record with strong evidence of decreased morbidity and mortality. 
 

· Cost analysis showed diuretics/beta-blockers best, then CCBs then ACEI. 

· Begin as low as 6.25 mg a day for HCTZ up to a maximum of 50 mg a day.  
· Over 50 mg does not improve control but does increase the side effects.
· Side effects include hypokalemia, hyponatremia, hyperuricemia and hyperglycemia.
· Hyperglycemia not a problem with lower doses and if K+ replaced.
· Serious reactions include renal failure and pancreatitis.  
· Monitor serum potassium and creatinine once or twice a year.
· Thiazides appear not to induce diabetes 

· Chlortalidone may be superior to HCTZ

· Longer acting

· 1.5-2 times more potent

· No head to head studies

· After thiazide diuretics, the choice of anti-hypertensive medications is based on other co-morbid conditions (see Table 2). No monotherapy with alpha blockers.
· Calcium antagonists MAY

· Protect against CVA, CVD

· Renal protect in diabetes

· Protect against dementia

· Be better tolerated than ACEIs

· Beta blockers should not be used as first line medications for uncomplicated systolic hypertension in the elderly

· Less effective in a meta analysis compared to diuretics for preventing CHD, CV mortality and all cause mortality

· May be more likely to induce diabetes 16 
· Direct renin inhibitors – not studied specifically in elderly

· Similar BP lowering efficacy

· Can be used in combination with ACEIs and ARBs

· “Start low and go slow but GO” is appropriate to help avoid side effects and ensure compliance.  Most will eventually require standard doses of medications. 1
· One month intervals for follow up and adjustment until goal is reached. 1 
· After goal reached and is stable routine follow up visits every 3 to 6 months.
· Cormorbid conditions influence the frequency of follow up visits.  
Dilemmas

· Isolated systolic hypertension (ISH)

· Good data indicate that treating ISH when over 160 prevents cardiovascular morbidity and mortality

· Data less clear for SBP 140-159 – shared decision making considering risks and benefits of treatment

· Related to large vessel stiffness

· Diastolic related to increased small vessel resistance

· What about the “oldest old”

· HYVET study – HTN treatment in patients >80 with SBP >160 

· Target <150/80

· Used inadapamide +/- perindopril
· 21 percent reduction in mortality, mainly from decreased stroke deaths
· 64 percent reduction in heart failure

· Few adverse side effects

· White coat hypertension

· No clear evidence and very controversial

· Management
· DASH diet not evaluated well in elderly patients

· Other lifestyle modifications not studied in the elderly

· Widened pulse pressure 

· Independent risk factor for CV events
· Increase in 10 mm Hg increases stroke by 24% and CHF by 32%.

· The lower the diastolic pressure, the higher the risk.

· Diuretics lower pulse pressure

· Beta-blockers increase pulse pressure

· Physician factors

· VA study in 2004

· Treatment intensified in only 25% of cases where SBP and DBP elevated

· Treatment intensified in only 21% of cases where only SBP elevated

· Increasing patient and physician age lowers likelihood of treatment

· Treat to BP goals as long as tolerated

· Patient factors

· Compliance issues
· Multiple drugs

· Memory deficits

· Financial issues

· Lifestyle modifications tougher

· Choice of drugs

· Based on side effects, QOL and compliance

· QOL not decreased by HTN treatment, can be improved

· No class of drugs clearly superior 

· ACEI and ARBs may have less sexual, cognitions SEs 

· Lower doses of drugs with complementary mechanism of action has lower side effects than maxing out one drug

· Improvement strategies

· Minimize polypharmacy

· Simplify treatment plan

· Prescribe inexpensive drugs

· Educate patients and families about disease and goal of therapy

· Review medications regularly and discontinue when not needed.

· Home BP monitoring to increase partnership

· Team approach with nurses and pharmacists

Table 1 – Measurement of blood pressure
	Adults over 18 years old

	Patients seated in a chair for at least 5 minutes

	Feet on the floor

	Arm at heart level

	Average 2 or more readings

	Measure systolic at first sound (phase 1)

	Measure diastolic just before disappearance of sounds (phase 5)

	Provide patients with written and verbal feedback regarding their BP goals


Table 2 – Medications for elderly hypertensive patients
	Medication
	CoMorbid Conditions
	Avoid with

	Thiazide diuretics
	First line for all patients
	Gout, hyponatremia

	Calcium channel blockers
	CAD, diabetes
	Heart block

	ACE inhibitors
	CAD, post MI, CHF, diabetes, CRF
	Angioedema

	ARB 
	CHF, diabetes, CRF
	

	Beta blockers
	CAD, post MI, CHF, diabetes
	Asthma, heart block

	Aldosterone antagonist
	CHF, post MI
	Hyperkalemia


Table 3 – Examples of oral antihypertensive drugs

	Class
	Drug(Trade Name)
	Usual dose (mg/d)
	Daily Frequency

	Thiazide diuretics
	Chlorothiazide (Duril)
	125-500
	1

	
	Chlorthalidone (generic)
	12.5-25
	1

	
	Hydrochlorothiazide (HydroDIURIL) *
	12.5-50
	1

	
	Metolazone (Zaroxolyn)
	2.3-5
	1

	Aldosterone receptor blockers
	Spironolactone (Aldactone) *
	25-50
	1-2

	Beta-Blockers
	Atenolol (Tenormin) *
	25-100
	1

	
	Metoprolol (Lopressor)
	50-100
	1-2

	
	Metoprolol XR (Toprol)
	50-100
	1

	
	Propranolol (Inderal) *
	40-160
	2

	
	Propranolol XR (Inderal LA) *
	60-180
	1

	ACE Inhibitors
	Benazepril (Lotensin) *
	10-40
	1-2

	
	Enalapril (Vasotec) *
	2.5-40
	1-2

	
	Fosinopril (Monopril )
	10-40
	1

	
	Lisinopril (Prinivil, Zestil) *
	10-40
	1

	
	Ramipril (Altace)
	2.5-20
	1

	Angiotensin Receptor blockers
	Irbesartan (Avapro)
	150-300
	1

	
	Losartan (Cozaar)
	25-100
	1-2

	
	Candesarten (Atacand)
	8-32
	1

	Calcium Channel blockers
	Diltiazem XR (Cardizem CD, Tiazac) *
	180-420
	1

	
	Verapimil XR (Calan SR, Isoptin SR) *
	80-320
	1-2

	
	Amlodipine (Norvasc)
	2.5-10
	1

	
	Nifedipine XR (Procardia XL, Adalat CC)
	30-60
	1

	
	Felodipine (Plendil)
	2.5-20
	1

	Centrally acting drugs
	Clonidine (Catapres) *
	0.1-0.8
	2

	
	Cloniodine patch (Catapres TTS)
	0.1-0.3
	Weekly

	
	Methyldopa (Aldomet) *
	250-1000
	2

	Direct renin inhibitor
	Aliskiren
	150-300
	1


XR = extended release    * = Generic preparations available
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