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· Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure VII   2003
New Features and Key Messages 
· Hypertension is the most common primary diagnosis in America (50 million in the U.S and 1 billion worldwide)
· 30% of patients are unaware that they have hypertension

· Only one in four patients with hypertension are controlled
· Individuals who are normotensive at age 55 have a 90 % lifetime risk for developing hypertension
· For persons over age 50, SBP is a more important than DBP as CVD risk factor

· The risk of CVD beginning at 115/75 mmHg doubles with each
increment of 20/10 mmHg
· Those with SBP 120–139 mmHg or DBP 80–89 mmHg should be considered prehypertensive who require health-promoting lifestyle modifications to prevent CVD
· Thiazide-type diuretics should be initial drug therapy for most, either alone or combined with other drug classes
· If BP is >20/10 mmHg above goal, initiate therapy with two agents, one usually should be a thiazide-type diuretic -- most patients will require this
· Achieving a sustained 12 mmHg reduction in SBP over 10 years will prevent 1 death for every 11 patients treated

· Lowering BP results in 35-40% reduction in stroke incidence, 35-40% reduction in myocardial infarction, and 50% reduction in heart failure

· Motivation improves when patients have positive experiences with, and trust in, the clinician.  Empathy builds trust and is a potent motivator
· The responsible physician’s judgment remains paramount
DIAGNOSIS
· The goal is to prevent morbidity and mortality related to hypertension by maintaining a SBP< 140 mm Hg and a DBP < 90 mm Hg while controlling other modifiable risk factors for CVD  
· In patients with hypertension and diabetes
or renal disease, the BP goal is <130/80 mmHg
Classification according to JNCVII: 
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Measurement of blood pressure should be obtained:

· At least 30 minutes after use of nicotine or caffeine

· After 5 minutes of rest with arm supported at heart level

· With appropriate sized cuff; bladder should encircle 80% of the arm

· With patient seated with feet flat on floor, back and arm supported, and arm at heart level
· Use calibrated or mercury manometer or validated electronic device 
· Ambulatory Blood Pressure Monitoring (ABPM) is warranted for evaluation of “white-coat” hypertension in the absence of target organ injury
· ABPM values are usually lower than clinic readings

· Awake, individuals with hypertension have an average BP of >135/85 mmHg and during sleep >120/75 mmHg
· BP drops by 10 to 20% during the night; if not, signals possible increased risk for cardiovascular events
EVALUATION
· Assess for the presence of target organ damage (TOD)
· Left ventricular hypertrophy

· CAD (angina, h/o MI or revascularization)

· Congestive heart failure

· Stroke or TIA

· Peripheral vascular disease

· Retinopathy

· Nephropathy

· Screen for other cardiovascular risk factors 

· Diabetes


· Hyperlipidemia 
· Tobacco 
· FmHx of CVD (F <65, M <55) 
· Age >60  [Age (>55 for M, >65 for F)]
· Gender (male, or postmenopausal woman)

New major risk factors in JNC VII
· Estimated GFR > 60 mL/min

· Microalbuminuria

· Obesity (BMI>30)

· Physical inactivity

· Assess likelihood of secondary hypertension.  Increased risk if:

· Onset at age <30 or >55

· Sudden worsening of existing hypertension

· Sudden onset 

· Poor response to treatment

History.  Other items to consider include:

· Use of medications or drugs that can contribute to, or cause, hypertension
· Alcohol (most common drug cause), supplements (such as ephedra), NSAIDs, OCPs, caffeine, steroids

· Lifestyle factors

· Physical activity level; sodium, fat and caloric intake; stress levels

· Other factors that may affect treatment decisions

· Gout, bronchospasm, migraine, heart block, pregnancy plans in female
Physical Examination. Goal is to assess for TOD  and clues to secondary causes. 

Laboratory and other testing

· Serum chemistries (fasting glucose, electrolytes, renal function)
· Blood counts, lipid panel, urine analysis, EKG
· Additional evaluations to consider include microalbuminuria (urinary albumin excretion or albumin/creatinine ratio), TSH, calcium, uric acid and echocardiography; other specialized testing based on level of concern for secondary causes.
Diagnoses to consider in secondary hypertension
· Chronic renal disease

· Renovascular disease
· Cushing syndrome
· Sleep Apnea
· Drug induced/related
· Pheochromocytoma
· Primary hyperaldosteronism
· Hyperparathyroidism
· Coarctation of the aorta
· Thyroid/Parathyroid disease

TREATMENT
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Drug(s) for compelling indications
Lifestyle modifications include:

· Aerobic exercise (at least 30 min/day most days/week)
· Adopt DASH eating plan (rich in fruits, vegetables, and lowfat dairy products with a reduced content of saturated and total fat)
· Weight reduction (BMI 18.5 – 24.9)
· Moderation of alcohol intake
· Discontinue smoking (because of effect on CV morbidity; smoking is not directly associated with development of hypertension)
· Reduce sodium intake (to 2.4 gm or less of sodium per day)
Followup and Monitoring

· Adjust medications until the BP goal is reached
· After BP at goal and stable, followup visits at 3 to 6 month intervals
· More frequent visits for stage 2 HTN or with complicating comorbid conditions
· Serum potassium and creatinine monitored 1–2 times per year
Medications 
Diuretics (THIAZ)

· Compelling indications: DM, HF, high CAD risk, recurrent stroke prevention

· May have favorable effects on: osteoporosis (thiazides)

· May have unfavorable effects on: DM (hyperglycemia at higher doses), dyslipidemia (high dose), gout, hyponatremia

· The least expensive of all antihypertensive medications

B-Blockers (BB)

· Compelling indications: DM, HF, post-MI, high CAD risk

· May have favorable effects on:  atrial tachycardia and fibrillation, essential tremor, thyrotoxicosis (short term), migraine, peri-operative hypertension
· May have unfavorable effects on: asthma, 2nd or 3rd degree heart block
ACE Inhibitors (ACEI)

· Compelling indications: DM, HF, post-MI, high risk CAD, chronic kidney disease, recurrent stroke prevention

· Contraindicated in pregnancy or patients with history of angioedema

Angiotensin Receptor Blockers (ARB)

· Compelling indication: DM, HF, chronic kidney disease

· Contraindicated in pregnancy

Calcium Channel Blockers  (CCB)
· Compelling indications:  DM, high risk CAD

· May have favorable effects :  atrial tachyarrhythmias, migraine, Raynaud’s syndrome

Alpha-blockers

· Should not be considered initial therapy in older patients, especially with CAD risk factors.  ALLHAT study terminated doxazosin arm because of 25% higher rate of CVD and two fold increase in heart failure compared diuretic 

· May have favorable effects:  prostatism

Other

· Aldosterone antagonist (ALDO ANT)

· Compelling indication:  HF, post-MI

· May have unfavorable effects on:  hyperkalemia

· Alpha-2 agonist: example: clonidine -  be aware of potential for rebound hypertension and withdrawal with abrupt discontinuation

· Vasodilators: examples:  hydralazine, isosorbide dinitrate, minoxidil
Compelling Indications (Summary)
1. Diabetes type 1 (IDDM) – THIAZ, BB, ACE, ARB, CCB 
2. Heart Failure – THIAZ, BB, ACEI, ARB, ALDO ANT 
3. Post Myocardial Infarction:  BB, ACEI, ALDO ANT
4. High CAD risk - THIAZ, BB, ACE, CCB
5. Chronic kidney disease - ACEI, ARB
6. Recurrent stroke prevention - THIAZ, ACEI
ALLHAT

The Antihypertensive and Lipid Lowering Treatment to Prevent Heart Attack Trial

Study design: randomized, prospective, double-blinded over ~five years

Population:

42,418 individuals > 55 years-old with mild (Stage 1 or 2) hypertension with at least one other CV risk factor  - randomized to one of four arms
Intervention: 3 arms

Calcium channel blocker – amlodipine
a second drug could be 

Alpha-blocker – doxazosin 
added to achieve BP
Ace inhibitor – lisinopril 



control (atenolol,
Control: one arm 





clonidine, or reserpine)

Diuretic – chlorthalidone

Outcomes measured: 

Primary outcomes:  fatal coronary heart disease and nonfatal MI

(no difference between between the drug groups)
Secondary outcomes:  all cause mortality, fatal and nonfatal stroke, combined cardiovascular and coronary heart disease

Controversial: Conclusions from the secondary outcomes 

-Participants taking amlodipine had 38% increased risk of heart failure compared to those taking chlorthalidone 

-Participants taking lisinopril had significantly higher risk of stroke (15%), heart failure (19%), and angina (11%) compared to the chlorthalidone group.

Problems:

-  BP control was not the same in the diuretic and ACE-I groups (diuretic was ~ 4 mm Hg less).  Could this alone have accounted for the difference in secondary outcomes?

-Step two and three drugs may not have been the most logical choice for every situation.
