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The patient

» Patient FDR: 63 year old caucasian male

» Long history of hypertension
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Figure 2. Diastolic and Systolic Arterial Pressure of Franklin D. Roosevelt from 1835

until His Death on April 12, 1945.

EKG denotes electrocardiogram, and LVH left ventricular hypertrophy. Data are from

the diary of Dr. Howard G. Bruenn.?
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(o | Thye New Pork Times.

‘CAME OUT OF CLEAR SKY ’
SAYS PRESIDENT’S PHYSICIAN

Adm. Ross T. Mcintire' DEATH DUE TO CEREBRAL
Asserts There Was No | HEMORRHAGE --- BLOOD
Indication of Immi- YESSEL IN BRAIN BROKE

X WASHINGTON, April 13 (AP). |
e Danger RESIDENT ROOSEVELT |
died from what doctors call |
& cerebral hemorrhage,
By CHARLES G. ROSS which means a sudden exten-

Figure 1. Headlines of the St. Louis Post-Dispatch,
April 13, 1945.

Reprinted with the permission of the St. Louis Post-Dispatch.

Prevalence of high blood pressure in adults by age and sex (NHANES: 2005-2006).
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Where did 140/90 come from
anyway?

» Blood pressure studies by insurance
companies in 1939 and 1959

« More $$$ paid out for patients above 140
systolic or 90 diastolic
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Risk of adverse outcomes by age and blood pressure.
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Antihypertensive response to different drugs in whites
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Antihypertensive response to different drugs in blacks
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Pharmacologic therapy

» 25-40% of patients controlled with
monotherapy

Resistant Hypertension

» Blood pressure which remains above goal
(140/90) despite 3 antihypertensive agents
(one of which should be a diuretic)

» Patients requiring 4 agents for blood
pressure control have resistant
hypertension
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Dose relation between therapeutic effect and toxicity
with antihypertensive drugs
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The theoretical therapeutic and toxic effect curves of
antihypertensive agents vary based upon the administered
dose. The theoretical effects of a single drug given at two
different doses (10 and 20 units) are shown. At a dose of 10
units, the antihypertensive agent has a minimal toxic effect
(A") and a moderate therapeutic effect (A). Doubling the
dose, however, is associated with substantial toxic effects
(B") but little increase in therapeutic efficacy (B).

Redrawn from Epstein, M, Bakris, G, Arch Intern Med 1996; 156:1969.

| UpToDate
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Diuretic Drugs

Chlorthalidone (Hygroton) 12.5-25mg daily
is probably more effective than
hydrochlorothiazide as an antihypertensive

When GFR falls below 30 ml/m2
(creatinine ~ 2).....thiazide diuretics are
less effective. Loop diuretics (furosemide
or torsemide) are preferred

Aldosterone Antagonists

Spironolactone: 25-50mg daily
Elperenone (Inspra): 50 mg once/twice
daily

Amiloride: 5-10 mg daily

Triamterene: 37.5-75 mg daily

20mm Hg drop in systolic BP
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Renal Action Drugs*

» ACE inhibitors: Lisinopril
 ARB blockers: Losartan

» Renin inhibitor: Aliskiren (Tekturna)

* combining an ACE inhibitor with an angiotensin-
receptor blocker (ARB) more than doubles the risk of
both renal failure and hyperkalemia compared with
receiving only one of the agents

Beta Blockers

e Carvedilol
» Labetalol

* Nebivolol
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Calcium Channel Blockers

« verapamil,diltiazem

« amlodipine

Centrally Acting Agents

» Clonidine 0.1 bid (0.2-0.8mg daily) also
patch

» Guanfacine (Tenex) norepinephrine
receptor agonist alpha 2a agonist of
receptor antagonist: 1mg bedtime
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Vasodilators

« Minoxidil 5-80mg (give once or twice a
day). Black box warning for pericardial
effusion and sinus tachycardia

» Hydralazine 25-50mg twice a day.
Caution for lupus like syndrome

Pharmacologic Less Effective:
older patients and African Americans.

* ACE inhibitor
- ARB

* Renin Inhibitor (aliskrinen/Tekturna)
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Rational Combination Therapy

» ACE Inhibitor or ARB bhlocker

» Long acting dihydropyridine calcium
blocker

» Thiazide diuretic

Amiloride and hydrochlorothiazide - Moduretic
Amlodipine and benazepril - Lotrel
Atenolol and chlorthalidone - Tenoretic
Benazepril and hydrochlorothiazide - Lotensin HCT
Bisoprolol and hydrochlorothiazide - Ziac
Captopril and hydrochlorothiazide - Capozide
Enalapril and hydrochlorothiazide - Vaseretic
Felodipine and enalapril - Lexxel
Hydralazine and hydrochlorothiazide - Apresazide

Lisinopril and hydrochlorothiazide - Prinzide, also sold as Zestoretic

Losartan and hydrochlorothiazide - Hyzaar
Methyldopa and hydrochlorothiazide - Aldoril
Metoprolol and hydrochlorothiazide - Lopressor HCT
Nadolol and bendroflumethiazide - Corzide
Propranolol and hydrochlorothiazide - Inderide
Spironolactone and hydrochlorothiazide - Aldactazide

Triamterene and hydrochlorothiazide - Dyazide, also sold as Maxide

Verapamil extended release) and trandolapril - Tarka
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Establish the Diagnosis
Is bload pressure >140/90 mm Hg ar > 130/80 mm Hg in patients
with diabetes or renal disease?
Is the patlent receiving 3 drugs, Including a diuretic, at full doses?
In alder patients, is pseudehypertznsion present?

aconsideration?

Is offica-resistant hyperiznsion Check hame, workplace,
Yoz =
ar ambulatory readings
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Yes

Does the patient adhere
to the medical program?

Address concerns about

side effects or economic,

cultural, literacy, language,
or educational issues

agents, herbal supplaments,
NSAIDs, and corticosterai

Doss the patient take interfering
substances (e.g., sympathomimetic

Discantinue or minimize
interfering or competing
substance, or maximize

P medications.

T
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t

Is the patient obese or is there a
disgnasis of metabalic syndrome?
T

}» - __| Recommend diet

and aerobic exercise,
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Are there secondary causes? }» Yes =
Optimize and Intznsify
pharmacologic therapy

Diagnose and treat the following
conditions:

Renal parenchy mal disease
Renovascular disease
Aldosteronizm
Thyroid disease
Cushing's syndrome
Pheochromocytoma
Aartic coarctation
Sleep apnea

Figure 1. Treatment of Resistant Hypertension.
NSAIDs denotes nonstercidal antiinflammatery drugs.

a diuretic
Restrict sodium intake.

funetion.

If the patient is receiving } antihy pertensive drugs, including

Adjust diuretic therapy appropriate to the patient's renal

l

l

[f the serum creatinine level
=1.5 mg/dl, use thiazide diuretic.

FFthe serum craatinine level
>1.5 mg/dl, use aloop diurstic

If resistant hypertension persists, add an agent from a different
class so that vasodilators (ACE inhibitors, ARBs, and dibydro-
pyriding calcium-channel blockers), heart-rate-lowering agents

beta-bl idine cal h

an

P
such as diltiazem and verapamil), and diuretics are balanced

I blockers,

If resistant by pertension persists, consul:

a hypertension specialist.

Additionsl therapy

plus dibydropyridine
and creatinine follow-u

atch.

Use combined alpha- and beta-bleckers (carvedilol, labetalol)
Use dual calcium-channel blockers (diltiazem or verapamil

Combine an ACE inhibitorwith an ARB {with careful potassium

Add a centrally acting agent, such as clonidine tablet or weekly
P

Bagin diract vasedilators, such as hydralazine or minoxidil

{with a concomitant beta-blocker and loop diuretic to offset
tachycardia and fluid ratention)

Optimization of Drug Therapy for Resistant Hypertension.
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Radiofrequency Ablation
Renal Sympathetic Nerves

Radiofrequency Ablation
Renal Sympathetic Nerves
Symplicity HTN-2: Change in 6-Month BP
Measured in Clinician's Office
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Carotid Sinus Baroreceptor
Stimulation

Rheos Implantation Procedure: Subcutaneous Tunneling of the Leads Il
w \. I
! L~

Elderly and Hypertension
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Joint influences of systolic blood pressure and pulse pressure on coronary heart disease.
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“Combinstion therapy
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Algorithm for treatment of hypertension in the elderly.
Principles of Hypertension Treatment
Target systolic blood pressure is <140 mmHg in patients aged 55 to 79
Target systolic blood pressure is <140 mmHg in patients = aged Sk
Achieved values <140 mmHg for those aged <79 are appropriate;
buat for those aged >80, 140 to 145 mmHg, if tolemted, can be acceptable,
Lifestyle Modifications
- Without Comp
Stage | Stage
: & LCompelling Indication Initial Therapy Options®
SBP 140 10 159 mnkg SBP 2 160 mmy ; ; s
DBP 501095 molig ! TP 2100 m“’: « Heart Failure THIAZ, B8, ACEL ARB, CA,

« Puost smyocardial infurction BB, ACE]L, ALDO ANT, ARB

of combination mesications 10 reach geal if at :
least 20 mimHg above targel. * Angina Pectoris BB, CA
Enitia] coenbinations should be * Aortopathy/ Awrtic BE, ARB, ACEL THIAZ, CA
comsideredd. The combination of Ancurysm
amboidine with an RAS blocker “Daabetes. ACEL ARB, CA, THIAZ BB
TRAY b profiprred W“"‘h;ﬂ"“' Chrossc kideey discase ACEL ARB
S o = Recurrent stroke preveseion  THIAZ ACEL ARB, CA
= Early dementia Blood pressure control
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ALLHAT: Medication Comparison
Shows Diuretics as Effective in
Reducing Coronary Events

Time to Event (Years)
an Risk
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recommends that beta blockers
NOT be used as first line
therapy, particularly in patients
over age 60
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