Treatment of Hypertension:
Overview:

1. First Choice Drugs/Special Populations

2. Inadequate response to Treatment

3. Emergency/Urgencies

4. Pregnancy and HTN

AntiHTN Drugs:

1. Diuretics, symp inhibitors, vasodilators, Ca channel blockers, ACEI, ARBs

2. Assesement of patients: establish stage, find target organ damage, identify rosk factors, look for clues to reversible HTN.

3. Hx: age at onset, CV risk factors, associated symptoms

4. Exam: bilateral bps, pulse delay, cardiomegaly, bruits, thyroid.

5. Risk Factors: HTN, Cigarettes, Dyslipidemia, DM, Microalbuminemia, obesity, physical inactivity.

6. TOD (target organ disease): LVH, angina, heart failure, brain, chronic kidney disease, arteriolar disease, retinopathy.

7. Lab: Hct, glu, Cr, K, lipid fasting, urinanalysis, EKG

8. BP: Goal<140/90

9. Risk Groups:

a. A: No CVD, no TOD, or CV risk factors

b. B: one risk factor

c. C: CVD, TOD, or DM

10. In Group C, can treat at lower bp more aggressively to prevent deaths

11. Lifestyle: ↑ physical activity, DASH diet, wt reduction, ↓ Na, moderate EtOH consumption.

a. Lifestyle interventions have longlasting effect even without drugs, or when drugs are stopped
b. All modifications have great initial results and then patients slip and revert slowly to their old behaviors.

c. Na sensitivity (more important in africian American HTN): 

i. (Ouabain: short acting cardiac glycoside) ↓ Na secretion(ECF↑(secertion of ouabain like molecule(inhibit Na/K pump(↑ cell Na(↑cell Ca(vasoconstriction and HTN

ii. ↓ Na intake will reduce systolic by 5 and diastolic by 3 mmHg in HTN people.
iii. Na sensitive individuals (don’t secrete as much Na): more prone to CV events over time
12. Management of HTN: 

a. Normal bp: lifestyle modificatgion
b. Bp<139/89: lifestyle modification, unless compelling indication
c. Stage 1 HTN: 140-159/90-99: thiazides unless compelling indications
d. Stage 2: >160: 2 drugs unless compelling indications
e. Compeling indications: HF, MI, stroke, DM
Drugs: 

1. First use diuretics: thiazides

2. Second use: beta blockers
3. Black people: diuretics and Ca blockers
4. Whites: beta bloc
5. Diabetics and renal impairment: ACEI
Β1 adrenergic receptors: 
1. Black hit goal bp with β blockers 50% and 70% with Ca channels, whites are reverse

2. β1 receptor is high in polymorphisms:
a. GLY49 and GLY389: both polymorphisms are lower in whites than in blacks: If you don’t have mutation in either of these sites you have the best response to β blockers, 1 is intermediate responsive, both mutated have hyporesponsiveness to β blockers (metoprolol)
ALLHAT: antihypertensive and lipid lowering treatment to prevent heart attack trial:

1. thiazide (chlorthalidone), amlodipine and lisinopril (diuretic, Ca channel blockers and ACEI respectively)
2. Conclusion: Thiazide diuretics are superior in preventing CVD and should be first step in therapy. 
Other study suggests: ACEI is most useful.  Conflicting.
Use of Drugs:
1. When to check for bp changes:

a. Diuretics ↓ bp by ↓ SVR and plasma volume.  Initially get drop in volume and corresponding transient rise in SVR.  After a month of so get refractory body compensation and ↓ SVR along with plasma volume.  (Takes several weeks (2-4) to see bp lowered effects, don’t try to control bp in short term with diuretics alone. 

i. Thiazides are similar to loop diuretics if renal function is normal.  

b. Symp inhibitors: β blockers: 1-4 weeks

c. Vasodilators: 1 day

d. Ca channel blockers: 1 day

e. ACEI/ARBs: 1-3 days

Causes of Resistant HTN: 

1. Improper bp measurement: human error, error from automated bp cuff
a. White coat HTN: use home bp monitoring

b. PsuedoHTN of the elderly: rigid vessels due to Ca infiltration prevent collapse of vessel when inflate the cuff.  Can try and use digital bp.  
c. Human error: inappropriate cuff size, bad habits (increased bp readings when measured by MD as compared to nurse>family member), rise of bp in AM, home bp measurements are always lower than bp measured in the office (home bp are more accurate)
2. Volume overload: 

a. Excess salt intake

b. Progressive renal damage (lose ability to secrete Na)
c. AntiHTN drug: induced salt and water retention. (hydralazine and minoxidil) Pseudotolerance: on drugs that cause Na retention or have renal problems
d. Inadequate diuretic therapy

3. Drug induced or other drug related causes

a. Non adherence: lack of perceived threat, denial, cost, complexity, inconvenience, social stigma, fear of side effects.  Minimize non-adherance: understand patients unique status, educate/stay positive, maintain contact by phone, home bp monitoring, consider nurse case manager, keep meds simple and inexpensive, integrate meds in daily routine, add drugs in step wise fashion
b. Dose too low

c. Iatrogenic: ephedra, ma huang, sympathomimetic, decongestants, NSAIDS, licorice, decongestants, appetitie suppressants, caffeine, cocaine, EPO, antidepressants, oral contraceptives
4. Assocaited conditions: EtOH, obesity

5. Identifiable causes of HTN

Causes of HTN:
1. Sleep apnea, drugs, parenchymal renal disease, renovascular disease, pheochromocytoma

Clues to Reversible HTN:

1. Onset before 20yo or after 55yo

2. Bad eye exam: papilledema, hemmorraghe

3. Diastolic and systolic bruits over flank(to and fro bruits): RVH
4. Accelerated HTN: RVH
5. Refractory HTN: RVH, pheochromocytoma

6. Unprovoked hypokalemia (not due to diuretics)

7. Paroxysmal (sudden) anything: pheochromocytoma

Case lessons: 


-clonidine: causes orthostatic hypotension


-beta blockers can make asthma worse, use ACEI or diuretics


-Beta blockers should be used first


-diuretics and Ca blockers aggravate incontinence/urinary frequency


-ESRD: hydralizine, Ca blocker


-DM with proteinuria: ACEI or ARB

HTN Emergency:

1. Presentation:

a. Eye: hemorrhages, wool exudates(reflects brain conditions and will suggest emergency instead of urgency

b. Brain: hemorrhages or ischemia
c. Diastolic>120

d. Ongoing MI or failure

e. Proteinuria/hematuria

2. Differential: 
a. Cerebrovascular

b. Cardiac

c. Excess catecholamines

d. Eclampsia

e. Head injury
3. hemodynamic goals: lower bp in < 1 hour, in urgency want to lower in 24 hours.

4. TOD: microangiopathic smear: schistocytes (fragmented RBCs), heart, liver, etc.  
5. Mimic HTN ermergency: acute anxiety/hyperventilation (no evidence of TOD) and drugs (cocaine)

6. Treatment: goal bp is 180/110, modest goal don’t need to completely normalize because you can cause a stroke.  Autoregulatory Range
a. Normals have cerebral autoregulatory range (bp stays the same) of 60-160 mmHg.  Cerebral blood flow remains constant in normotensives at mean arterieal bp between 60-160.
b. HTN: have cerebral autoregulatory range shifted to the right: 80-200: easier to bring their bp below autoregulatory set point and cause stroke.
c. Use rapidily effective and reversible drug: labetalol or nitroprusside.
i. Predictiable absorption, rapid onset/offset, acceptable toxicity, easy conversion to oral therapy (not possible with nitroprusside.
ii. Can also use enalaprilat (ACEI) or fenoldopam (dopaminergic drug)
iii. Nitroprusside: Inorganic nitrate, easy to ajust dose, rapid onset/offset, ideal acute bp lowering agent, IV only, toxicity: cyanide and thiocyanate.
1. risk of Cn: ↑ dose, ↓ hepatic blood flow.
2. CN has affinity for cytochromic oxidase and cause severe lactic acidosis and bright red venous blood and seizures.
3. Tx of Cn poisoning: give amyl nitrate (inhalation) and sodium nitrate IV(methemoglobinemia which has greater affinity for CN than cytochrome oxidase has for CN.  IV sodium sulfate provides a substrate for hepatic sulfur transferase to convert free CN to thiocyanate.
4. Thiocyanate accumulates at rate dependent on renal function(can produce psychosis.  Stop nitroprusside
iv. Labetolol: α blocker side effects (vomiting, throat tingling_

v. Enalaprilat: good with CHF in severe HTN, avoid in acute MI
vi. Fenoldapam: renal and systemic dilation, DA1 receptor agonist, good in HTN emergencies, Tox: ↑ intraocular pressure.
vii. Clonidine: well absorbed, predicatable activity, central α2 agonist.  Very sedating.  Better for urgencies because longer onset and difficult to titrate in emergencies.
viii. Hydralazine: arteriolar dilator, Tox: tachycardia, flushing vomiting, aortic dissection, aggravation of angina.  Useful in urgencies.  
1. Aortic dissection can present as HTN emergency, stroke, or MI.  Migratory chest, neck, back pain.  Look for pulse asynchrony, aortic regurg.  Caused by genetic factors, HTN.  Pathogenesis: starts with tear, cyclic pressures cause ↑ of dissection (pulsatile force due to ionotropic state) pulsatile force plus ↑ pressure will ↑ dissection: clinically means reduce bp and reduce ionotropic state, positive ionotropic drugs will ↑ dissection (trimethophan and propanolol and nitroprusside).  Avoid hydralazine, minoxidil, β1 agonists, diazoxide)
2. Arterial only dilators will aggreavate aortic disseactino and MI, by reflex sympathetic stimulation(tachycardia and ↑ contractility
HTN Urgencies
1. Less emergent, 

2. Causes:

a. Brain infarct, rebound HTN after d/c of antihypertensive, severe preoperative HTN, postoperative HTN, severe HTN post renal transplant

Pregnancy and HTN:

1. HTN complicated by preganancy or vice versa.

2. Preeclampsia: bp>140/90 or 30 mmHg rise in baseline associated with edema and albuminuria, 5% of pregnancies effected(can lead to ecclampsia

3. Ecclampsia: seizures, coma, altered CNS function

4. Pregnancy: ↑ CO, ↑ renin/angio, ↓ systemic vascular resistance (failure in this system can cause preeclampsia)  Typical bp=100/60, HR 100bpm

5. Treatment:
a. Mild: bedrest, d/c 

b. Severe: deliver early, methyldopa (α2 agonist), monitor renal function and home bp

c. Eclampsia: poor maternal and fetal progression, consider termination of pregnancy, hospitalize, treat with labetolo (β and α blockers)
d. ACEI contraindicated because tetratrogenic.

e. Avoid Diuretics due to fetal problems with volume depletion
