Hypertension Management
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I.
Reasons to treat HTN:


Incidence of stroke drops 42% with a 5-6 mm drop in DBP 




Rate of coronary heart disease is decreased 13-27%.



Decrease in ... incidence of CHF.



                   ... progression of renal disease.



                   ... progression to more severe hypertension.



                   ... all cause mortality.
II.  Prevalence of HTN:


Approximately 50 million Americans have HTN.



20-50% of adults depending on population studied.
III. Diagnosis of HTN:
A.
How to take BP:



No cigs or coffee for 30 minutes




After 5 minutes of rest




Pt seated with bare arm supported at heart level




Proper cuff size (>80% diameter of upper arm)




Average of 2 or more readings at least 2 min. apart




Phases I and V

_____________________________________________________________________________

B.
Classification of HTN:*
Category




Systolic


Diastolic
Optimal




 < 120



  < 80

Normal




 < 130



  < 85

High normal




130-139


  85-89

Hypertension**

Stage 1 (mild)



140-159


  90-99


Stage 2 (moderate)


160-179


 100-109


Stage 3 (severe)


 >/= 180


  >/= 110

_____________________________________________________________________________

* When diastolic and systolic BPs fall into different categories, the higher should be selected.

** Based on >/= 2 averaged BPs on >/= 3 occasions unless Stage 3 HTN or target organ disease.

Average level of DBP >/= 90 or SBP >/= 140 required for diagnosis.

C.  Home vs. office BPs

"white coat hypertension" exists


Home BPs correlate better with target end organ damage than do clinic BPs.


Treatment goals based on home BPs (rec. 135/85) should be lower than with office BPs.
D.
Follow-up Recommendations based on initial BP screen:
Systolic

Diastolic

Follow-up Recommended*
 < 130


 < 85


    Recheck in 2 y

130-139

 85-89


    Recheck in 1 y

140-159

 90-99


    Confirm within 2 mo

160-179

100-109

    Evaluate or refer for care within 1 mo

 >/= 180

 >/= 110

    Evaluate immediately or within 1 wk








depending on the clinical situation
*Follow recommendation based on the highest BP component, 


eg. for BP of 190/90 care is rec. within one week.
IV.
Initial evaluation of a patient with HTN:
A. History:

Past history of hypertension (how long, how high, how treated, 





drugs used, success, side effects)


Symptoms suggesting 2o Htn: 



pallor, palpitations, perspiration, HAs for pheochromocytoma;  weight gain,       


hirsutism, menstrual irregularities, skin changes or depression for Cushings;




hyperthyroid symptoms

 
Past medical history (of cardiac, cerebrovasc., peripheral vasc., or renal disease;



DM; high lipids; gout; weight change; sexual dysfunction)


Current meds (prescription and OTC)


Social history (smoking, alcohol, exercise)


Diet (lipids, sodium, saturated fats)


Psychosocial/environmental factors


Family history (of Htn, CVA, high lipids, CASHD, renal disease, or DM)
B. Physical Exam:

Two BPs separated by 2 minutes;  BP after 2 min. standing


Verification of BP in other arm (use arm with highest BP)


Height, weight, body habitus, waist circumference (high risk in F >/=34, M >/=39 inches)


Funduscopic exam (AV narrowing/nicking, hemorrhages, exudates, papilledema)


Neck (pulses, bruits, JVD, thyroid)


Heart (rate, regularity, clicks, murmurs, S3/S4)


Lungs (rales)


Abdomen (bruits, masses, big kidneys, abdominal aorta, truncal obesity, striae)


Extremities (pulses, bruits, edema, +/- leg BP)


Neurologic assessment

C. Lab: 
Ua,  CBC,  P1 (glucose, K, Na, Cr),  Fasting lipids,  EKG
D. Manifestations of Target-Organ Disease (TOD)


Cardiac - CASHD, LVH, CHF



Neuro  -  TIA, CVA



P.Vasc. -  absent pulses (x D. Pedis), claudication, aneurysms



Renal  -  Cr > 1.5, proteinuria >/= 1+, microalbuminuria



Retinopathy - Hemorrhages, exudates, or papilledema
E. Major Risk Factors


Smoking,  Dyslipidemia,  Diabetes Mellitus,  Age > 60, 



Sex (M or postmenopausal F),  FH of CV dis (in F < 65 or M < 55)
V.
Treatment:
A.  Considerations:



Benefits / Efficacy  (on both BP & "clinical end points")



Risks



Concomitant disease



Compliance / Simplicity



Side effects / Quality of life



Cost



Demographics
B. Goal of therapy:






Mean BP < 140/90






(Mean BP < 135/85 at home)

In pts with Diabetes Mellitus, CHF, CRF (24 hr Ua protein > 1 g:






Mean BP < 130/85
C.  Stratification and Therapy:



|
Risk Group A

Risk Group B       
Risk Group C


BP Stage
|       (No RF, No TOD)           (>/= 1 RF
         (TOD &/or DM)




|


          No DM, No TOD)__________________



|


  High nl
|         Lifestyle modif.
         Lifestyle modif.
       Drug therapy if DM,

       (130-139/85-89)
|






  CHF, or CRF




|


  Stage 1
|         Lifestyle modif.
         Lifestyle modif.            Drug therapy

       (140-160/90-99)
|         up to 12 months          up to 6 months        




|


Stages 2 & 3
|            Drug therapy            Drug therapy               Drug therapy

    (>160/>100)
|



Lifestyle modifications:  quit smoking, lower wt, lipids, and sodium, 



< 1 oz.(M) vs. < 1/2 oz.(F) ETOH per day, increase exercise

D. Drug therapy (general principles):



i) Stage 1 and 2 disease:
Start with a single drug at lowest recommended dose - don't increase this dose x several weeks.

Diuretics or beta blockers are generally used 1st - unless there are reasons to select other agents.

Monotherapy is successful in about 1/2 of patients.

Follow-up in 1-3 months. 

If BP response is inadequate after 1-2 months, either:




1)   increase the dose, 




2)   substitute an agent from another class, 

 

      or   3)  add a second drug from another class. 

If a diuretic is not chosen as the first drug, it will be useful as a second-step agent

because its addition usually enhances the effects of other agents.
"Minimizing cost (when other patient considerations are about equal) must be an essential

component of the health care provider's responsibility."  (brackets mine)

Combining drugs with different modes of action often allows smaller doses to be used and may

minimize side effects.



ii) Stage 3 Hypertension:
It is often necessary to add a 2nd or 3rd agent after a short interval if control is not achieved, and

in some patients it may be necessary to start treatment with more than one agent.

Intervals between changes in the regimen should be decreased.

Patients with average DBP of >/= 120 require more immediate therapy &, if significant TOD is

present, may require admission.



iii) Isolated Systolic Htn:
Especially among older persons, SBP is a better predictor of events than is DBP.  An elevated pulse pressure (SBP minus DBP), which indicates reduced vascular compliance in large arteries,

may be an even better marker of increased CV risk than either SBP or DBP alone.

Diuretics are preferred as the initial agent and the starting dose of all agents should be about ½

that used in younger patients.

Goal is the same although an interim goal of SBP < 160 may be necessary in some patients.
E. Follow-up after BP controlled:



  usually at 3 to 6 month intervals
VI.
Resistant Htn (definition):


A compliant patient on an appropriate 3 drug regimen (that 
includes a diuretic)



prescribed in nearly maximal doses & ...


For pretreatment BP of           BP that cannot be reduced to

     
         > 180/115                                   < 160/100 

     
         < 180/115
 
              < 140/90

A.
Causes of Lack of Responsiveness to Therapy:

Volume overload   (inadequate diuretic therapy, excessive Na intake, renal disease), 


Noncompliance/misunderstanding,                             Alcohol,


Drug related causes (dose too low,  drug interactions,  inappropriate combinations), 


Pseudohypertension, Obesity, Secondary hypertension

VII. Drug Therapy (specific agents)

A. Diuretics:

Mechanism: Natruresis, some volume contraction,



        transient drop in CO followed by fall in PVR.

(1) Thiazides (Hctz)



- Start at low dose (12.5 - 25 mg per day)




- Takes a month for full effect




- Up to 50 mg per day (the lower the better)




- Potential: Increased: Glucose, U.Acid, Ca++, lipids




                  Decreased:   K+,  Mg++,  Na+,  sexual fnx.




- Ineffective if Cr > 2.5 




- action blocked by NSAIDs




- potentiate other agents so should usually be used 







       1st or 2nd unless contraindicated.


Relative contraindications:  Gout, Diabetes Mellitus, Digoxin


Incremental benefits fall and side-effects rise with increasing dosage.

(2)  Potassium-sparing diuretic/Hctz combinations (Maxzide)




- ? - may protect against cardiac risks of Hctz?




- dosed by the Hctz component, same as above


Relative contraindications: ACE inhibitors,  renal insuffic,  NSAIDs,  salt substitutes

(3) Loop diuretics (Lasix)



- less effective for usual Htn in pts with Cr < 2.5




- good for Htn with renal failure (vol. dependent)



Diuretic of choice for Htn: Hctz or Hctz/Triamterene - 


start at 12.5 - 25 mg of Hctz and may increase to 50 mg.
B. Beta blockers


Mechanism: decrease HR, cardiac output, and renin release


Use only with caution in: systolic CHF, asthma, COPD, diabetics on insulin.  


Taper when discontinuing.


Use more often in: angina or prior MI, a. fib. or ventricular ectopy, MVP, PSVT,




essential tremor, migraine


Drug of choice: Atenolol - start at 25-50 mg qd and may increase up to 100 mg qd

Atenolol is cardioselective & doesn't cross bld brain barrier


Alternate agent: Metoprolol (Lopressor)  -  requires bid dosing

(1) Cardioselective: Atenolol, Metoprolol, Acebutolol

(2) Don't cross blood-brain barrier: Atenolol, Naldolol

(3) Non-selective: Propranolol, Naldolol, Timolol, Pindolol

(4) Alpha/Beta blocker: Labetolol (non-selective)

- does not have any effect on lipids or any beneficial effect in preventing recurrent MI

- only indication for use is in patient symptomatic due to bradycardia

(5) ISA Activity: Pindolol, Acebutolol (less decrease in HR & CO)

C. ACE Inhibitors

Mechanism: blocks conversion of angiotensin I -> II


Relative contraindications: hyperkalemia, renal artery stenosis, 


women of child bearing age, caution in renal insuffic., NSAIDs.


Use more often in: diabetes mellitus, CHF, proteinuria, renal dysfunction


Discontinue or reduce dose of diuretic before starting ACE.


        Drug of choice: Lisinopril - start at 5 - 10 mg QD, generally
 
        up to 20 mg QD although some will need up to 20 mg bid.    


Alternate agents: Captopril 25 and 50 mg  -  requires bid dosing




    Losartan (Cozaar) - the new angiotensin II receptor antagonist that does 




    not cause cough.

D. Calcium channel blockers

Mechanism: Block calcium influx causing smooth muscle relaxation and vasodilatation.


Drugs of choice: Verapamil LA or Felodipine


(1) Verapamil LA (240 mg scored with usual dose 120-240 mg qd up to 240 mg bid)


Relative contraindications: systolic CHF, constipation, beta
blockers, 



(may incr. Dig., theoph, & seizure med levels).


Use more often in: angina, diastolic CHF, proteinuria, a.fib., migraine.


Potential side effects: constipation, heart failure, AV block, 
dizziness.

(2) Dihydropyridines (the most potent calcium channel vasodilators)


Relative contraindications are edema, and CHF.  Can cause 
edema, headaches, GER,  




 tachycardia, dizziness & flushing.

     (a) Felodipine (2.5, 5 & 10 mg tabs with usual dose 5-10 mg qd)



(Like Procardia, major S.E. is reversible pedal edema)

     (b) Procardia (Nifedipine) XL (30 & 60 mg tabs, up to 90 mg qd)

     (c) Amlodipine (Norvasc) (2.5,  5,  and 10 mg tabs given qd)

(3) Cardizem (Diltiazem) CD (180 & 240 mg tabs, up to 360 mg qd)  


Weakest vasodilator among the Ca Ch agents at usual doses.  May not last 24o.


Relative contraindic: CHF, AV block, headache, dizziness

E. Alpha1-receptor blockers:

Mechanism of action: block postsynaptic alpha1 receptors causing vasodilation.


Drug of choice: Doxazosin in  2, 4, and 8 mg scored tabs.  

Use 1/2 tab doses. Start with 1 mg at hs & increase as needed.

Use more often in: BPH       Does lower cholesterol a bit too.


Use with caution in the very elderly due to postural dizziness - check standing BP.


Other agents: Terazosin (Hytrin) 1, 2, and5 mg tabs which are very similar but not scored.

Additional agents not usually used as 1st line:
F. Central alpha2-agonists:

Mechanism of action: stimulate central alpha2-receptors that 



inhibit efferent sympathetic activity.


Drug of choice: clonidine (use 0.1 to 0.4 mg po bid

or weekly TTS 1, 2, or 3 patch, equivalent to 0.1 - 0.3 mg/d)

Caution with rapid withdrawal causing rebound hypertension at doses above 0.3 mg qd.  



Frequent anticholinergic symptoms with dry mouth, less with patch.

G. Vasodilators:

Mechanism of action: direct arteriolar smooth muscle vasodilation.


Hydralazine


Minoxidil



For both agents, patients should also be treated with a beta blocker 



(to block reflex tachycardia) & a diuretic (due to fluid retention).


Relatively contraindicated in heart disease.


Minoxidil causes hirsutism, marked fluid retention, and can cause pericardial effusions.
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