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Hypertension treatment has definitively proven to reduce
the incidence of cardiovascular and cerebrovascular mor-
bidity and mortality. Despite improvements in blood pres-
sure awareness and management during the last few de-
cades, the majority of hypertensive adults remain
inadequately treated with blood pressure goals not
achieved. Most recent estimates demonstrate that only
27.4% of adults in the United States have their blood
pressures well-controlled (National Health and Nutrition
Examination Survey III, phase 2). The situation among
diabetic patients is even worse, as only 12% have their
blood pressures <130/85. Other countries with universal
access to health care share the same problem or have even
poorer control rates (e.g., 16% in Canada).

Given that hypertension is a major independent risk
factor for both cardiovascular and cerebrovascular disease,
the first and third leading causes of mortality, respectively,
poor blood pressure control poses tremendous public
health and cost burdens to the industrialized world. An
improved understanding among physicians of the barriers
to effective hypertension treatment and of methods to im-
prove blood pressure control is therefore important. The
aim of this brief review will be to provide a practical
approach for health care providers on how to achieve target
blood pressure goals in treating hypertension.

Blood Pressure Goals

There is a direct linear relationship without a threshold
level between both systolic and diastolic blood pressure and
cardio-cerebrovascular disease. Even high-normal blood
pressures (130-139/85-89 mm Hg) are associated with an
increased relative risk of cardiovascular disease (OR 2.5 for
women and 1.6 for men vs. optimal blood pressure
<120/80 mm Hg). In the past, treatment of diastolic blood
pressure has taken precedence in clinical trials. However,
systolic blood pressures and pulse pressures are more
closely linked to cardiovascular health, especially in the
elderly, and are becoming the focus of modern treatment.
At present, the Joint National Committee VI (JNC VI)
has set the goal office blood pressure at <140/90 mm Hg for
adults with uncomplicated hypertension. No trial has yet
demonstrated that incremental reductions in blood pres-
sure below this level improve outcomes in these patients.
The current systolic goal, however, has been the subject of
some debate. All patients enrolled in the clinical trials
demonstrating the benefits of treating isolated systolic hy-
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pertension were limited to those with initial systolic pres-
sures =160 mm Hg.

The blood pressure targets for adults with certain comor-
bidities and/or target organ damage are even lower (Figure
1). For example, current evidence supports more aggressive
treatment for all diabetic patients. In the Hypertension
Optimal Treatment (HOT) trial, all major cardiovascular
events could be reduced by approximately 50% by further
lowering diastolic blood pressure from <90 to <80 mm Hg
in diabetic patients. Future studies will determine if this
degree of aggressive treatment is also warranted in other
high-risk adults.

Barriers to Achieving Blood Pressure Targets

A number of factors pose significant obstacles for optimal
blood pressure treatment (Tables 1 and 2) and will be
discussed in detail during the review of the approach to
hypertension management. However, a few points merit
highlighting. Despite inadequate blood pressure control
throughout the industrialized world, a number of studies
have estimated the prevalence of truly refractory hyperten-
sion at only 2.9-18%. The majority of under-controlled
hypertension occurs in older adults with isolated mild stage
I (140-160 mm Hg) systolic hypertension who have ade-
quate access to medical care. These observations underline
a very important point; physician under-aggressiveness re-
mains a primary reason for poor hypertension control.

A substantial portion of this dilemma can likely be
attributed to the “single-pill myth” that most hypertension
can be adequately managed with one medication. On the
contrary, several large randomized trials clearly illustrate
that hypertension is a heterogeneous disorder that requires
more than one blood pressure pill in approximately 50% of
patients. In order to achieve a diastolic blood pressure <80
mm Hg in the HOT study, it required an average of 3.6
medications. In the African-American Study of Kidney Dis-
ease (AASK), 3.8 drugs were needed daily to reach a goal
mean arterial pressure of <92 mm Hg. Despite these find-
ings, a large veterans study and a national survey of primary
care physicians have both demonstrated a high prevalence
of physician reluctance to increase blood pressure medica-
tions in adults with mildly-to-moderately uncontrolled hy-
pertension. It is therefore crucial for health care providers to
be aware of the large degree of effort required to achieve the
blood pressure goals of existing guidelines.

Management of Hypertension

A suggested approach to achieve blood pressure control
while managing hypertension is outlined in Figure 1. Be-
cause the primary aim of treating any cardiovascular risk
factor is to actually improve patient outcomes, the initial
step is to perform a complete cardiovascular history and
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Global Cardiovascular
Risk Assessment

Target Organ Disease .
Assessment

Treatment as indicated |
to achieve BP goal |

Goal Office Blood Pressure (mm Hg)
Uncomplicated hypertension < 140/90
< 130/85
<125/75
< 120/80

Diabetes, renal disease
Proteinuria (>1g/24 hr)
Aortic dissection

Initial Therapy
BEHAVIOUR MODIFICATIONS plus
Base initial medication choice on co-
morbidities and target organ disease

(see text)

Goal BP achieved on initial monotherapy

Yes No

Partial BP response

Maximize dosage

Poor BP response (< 8-10/4-6 mm Hg) 4 No

BP 15/10 mm Hg > goal |
Combination Therapy |

Goal BP Achieved

v

No compelling indication for
use of initial drug choice or

progressive organ damage

AB/CD combination algorithm *
Add D - if not 1% drug
1f 1 drug D or C —add B or A
(Maximize dose/ use combination pills)

AB/CD cross-over algorithm
If 1° drug A or B — change to C or D
If 1% drug C or D — change to A or B
* (Maximize dosages)

BP not at goal — Triple drug therapy No
Adequate doses of vasodilator (A or C)
+ anti-adrenergic (B) + (D)
I
BP not at Goal

L—

Goal BP Achieved

Refractory Hypertension®

(Figure Il)

"Refractory hypertension work-up may be warranted on 1 or 2 drugs in special circumstances
(e.g. no risk factors for primary hypertension, young age, evident sign(s)/symptom(s) of secondary hypertension)

A, angiotensin converting enzyme inhibitor; B, beta blocker; C, calcium channel blocker; D, diuretic, BP, blood pressure

Figure 1. General hypertension management outline.

physical exam. The focus should be on global risk assess-
ment in order to establish an absolute cardiovascular risk
estimate (e.g., Framingham risk score). Afterward, some
degree of hypertension-related target organ disease (TOD)
assessment is mandatory. Opinions vary on the extent of
TOD work-up that should be routinely performed. For the
most part, a more comprehensive TOD assessment is help-
ful for patients at intermediate cardiovascular risk to help
guide the intensity of subsequent treatment. Recent studies
demonstrate that obtaining an echocardiogram (left ven-
tricular size measurement) and/or carotid ultrasound (inti-

Tahle 1. Etiology of Refractory Hypertension

Primary Causes

Examples

Poor adherence to
medical regimen

Dietary interference

Medication or drug
interference

White coat (office) effect

Pseudo-hypertension
Sub-optimal medication
regimen

Obesity
Secondary hypertension

Skipped or missed drugs; Self-discontinuation of
drugs; Poor office follow-up; Avoiding behavioral
modifications

Excess salt, caffeine, alcohol

Table 2

Isolated office hypertension; Office refractory
hypertension

Poor measurement techniques; Decreased arterial
compliance; Cuff-inflation artifact; Reactive—
anxiety/pain; Paroxysmal hypertension

Physician under-treatment; Poor medication
combinations; Wrong diuretic class; Pseudo-
tolerance to medications

Metabolic syndrome; Sleep apnea, habitual snoring

Table 3

Table 2. Substances That May Interfere With Blood Pressure Control

Medication Class
Nonsteroidal anti-inflammatory drugs

Cyclooxygenase-2 inhibitors

Oral contraceptives

Nasal decongestants (oral or nasal)
Steroids

Cyclosporine

Erythropoietin

Anti-depressants

Central acting medications

Weight loss medications

Migraine and headache medications
Beta-agonists

Examples

Indomethicin, Piroxicam, Naproxen
Rofecoxib, Celecoxib

(not hormone replacement therapy)
Phenylephrine, Pseudoephedrine
glucocorticoids, mineralocorticoids

monoamine oxidase inhibitors,
tricyclics

Chlorpromazine, sympathomimetics

Sibutramine, Phenylpropanolamine

ergotamines, Sumatriptan

Drugs
Cocaine, amphetamines, caffeine, stimulants
Acute tobacco smoking, excess alcohol consumption

Herbal Medications (Others)
Ephedra (Ma Huang), Ginseng, Saw palmetto, Capsicum
Licorice/Glycyrrhetinic acid (chewing tobacco), Carbenoxolone

ma-media thickness) will significantly alter the manage-
ment of at least 45% of medium risk patients by leading to
the earlier initiation of medications.

Guided by the cardiovascular and TOD assessment, an
initial drug of first choice should be chosen based on the
recommendations of JNC VI (not reviewed here). In adults
with uncomplicated hypertension, recent clinical trials sug-
gest that all four medication classes (not a-blockers) are
equally effective in reducing adverse cardio-cerebrovascular
events. Therefore, the initial drug choice can be tailored to
individual patient and physician preferences. However,
some studies suggest that the newer classes of anti-hyper-
tensives, particularly the angiotensin-converting enzyme
inhibitors (ACEI), provide vascular protection beyond
blood pressure reduction alone (e.g., Heart Outcomes Pre-
vention Evaluation study). In addition to the conditions
recommended by JNC VI, ACEI may also be particularly
effective in any high-risk patient, such as those with under-
lying atherosclerosis. Furthermore, the recent LIFE study
results suggest that angiotensin-receptor blockers (ARB),
may be superior to older antihypertensive agents for reduc-
ing cardiovascular events in high-risk hypertensive patients
with left ventricular hypertrophy. Whether either ACEI or
ARB become the recommended first-line agent will be clar-
ified by ongoing studies.

Once a first agent has been initiated, management
should generally proceed as per Figure 1. If adequate con-
trol is not achieved (approximately 50% of the time), then a
dose escalation, a change to an alternate monotherapy or
beginning combination therapy are all viable choices de-
pending on the circumstances (Figure 1). In general, com-
bination therapy should be initiated if rapid achievement of
goal blood pressure is desired, a drug indication prohibits
discontinuation of the initial medication or the blood pres-
sure is substantially above target values on monotherapy.
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REFRACTORY HYPERTENSION
BP not at goal on effective triple drug therapy at adequate
dosages of (anti-adrenergic) + vasodilator + diuretic +
Heart rate adequately controlled (pulse < 75-80) +
Adequate volume control

¢ YES

Assess Primary Etiologies of Refractory Hypertension

(Table I and I1) Primary cause found
Especially if target organ status not consistent with BP —> Management
level — consider pseudohypertension, white coat effect (see text)
i None found and/or BP still uncontrolled
Assess for Secondary Hypertension
(Table lll)

Especially if: Paucity of risk factors for primary hypertension Secondary cause found
History of hypertension emergency Management
Evidence of suggestive symptom(s)/sign(s) (see text)
Sudden alteration in blood pressure level/control
Onset of hypertension at young age (<25-30 years)

None found and/or BP still uncontrolled

True Refractory Hypertension

Intensify treatment to reach BP goal
*May require 4-6 blood pressure medications total

Consider:  Inclusion of a strong direct vasodilator (e.g. Minoxidil)
Intensify diuretic usage (e.g. Torsemide)

Addition of selective aldosterone blockade (e.g. Aldactone)
Combination BB + 0B (e.g. Labetolol)

Combination ACEI + ARB

Combination dihydro and non-dihydropyridine CCB

New agents: (e.g. Omipatrilat)

BB, beta blocker; «B, alpha blocker; ACEI, angiotensin converting enzyme inhibitor
ARB, angiotensin receptor blocker; BP, blood pressure; CCB, calcium channel blocker

Figure 2. Refractory hypertension assessment.

For the most part, medications that primarily target the
renin-angiotensin system (f3-blockers, ACEI) combine well
with drugs that are more effective in low-renin states (cal-
cium blockers, diuretics). A general AB/CD drug combina-
tion and monotherapy medication class crossover strategy
has therefore been promoted. The effectiveness of this gen-
eral rule has recently been demonstrated to increase the
blood pressure control success rate of monotherapy from
39% to 73%. Although various patient demographic pre-
dictors and the AB/CD algorithm have some limited practi-
cal utility in selecting drug therapy, they must never take
precedence over the indicated medication of choice based
on comorbid conditions as per JNC VI (e.g., ACEI in dia-
betes).

One-third to one-quarter of hypertension patients will
not have their blood pressures adequately lowered on two
medications. At this point, triple-drug therapy should be
started. The most effective and rational drug combination
consists of a vasodilator (e.g., calcium-channel blocker,
ACEI) plus an anti-adrenergic (e.g., 3-blocker, central act-
ing sympatholytic) plus a diuretic (a loop diuretic may be
required in the presence of renal insufficiency or multiple
anti-hypertensive medications). If triple therapy is unsuc-
cessful (2.9-18% of the time), then an evaluation for the
etiology of refractory hypertension should follow (Figure
2). There are, however, circumstance when this evaluation
should be initiated much earlier in the course of therapy
(e.g., young patients with limited risk factors for primary
hypertension, obvious sign(s)/symptom(s) of secondary hy-
pertension).

Tahle 3. Strategies To Improve Patient Adherence

« Schedule regular and frequent follow-up visits

Emphasize behavioral modifications to reduce medication dependence
Patient education about hypertension and the importance of therapy
Achieve blood pressure control as rapidly as possible once therapy begins
Minimize drug regimen alterations (decrease medicine turbulence)
Discuss medication side-effects

Use medications with lower side-effect profiles (ACEI, ARB)

Set realistic blood pressure and behavioral modification goals
Reduce medication costs for patients with financial concerns

Use home blood pressure monitoring and home blood pressure logs
Electronic pill counters

Prescribe combination medications when indicated

Lowers adverse side-effects due to lower dosages

Pill burden is reduced

Medicine regimen is simplified

More effective in achieving target blood pressures

May be less expensive

Evaluation of Refractory Hypertension

In most cases, special attention should be paid to the
primary causes of refractory hypertension prior to initiating
awork-up for identifiable secondary etiologies (Table 1). In
a commonly cited study, the etiology of refractory hyper-
tension in the vast majority of cases (89%) referred to a
tertiary care clinic were due to one of these primary causes.
A suboptimal medical regimen accounted for approxi-
mately 40% of referrals. In most patients, the blood pres-
sure could be subsequently controlled after identifying and
treating a primary cause of refractory hypertension (Table
1) and/or after altering and intensifying the medication
regimen.

Patient Non-Adherence

Poor adherence to the prescribed medical regimen is fre-
quently cited as the most common etiology of refractory
hypertension. It is estimated that one-half of all patients
discontinue taking antihypertensive medications within 1
year. Unfortunately, patient adherence is notoriously diffi-
cult to adequately assess. Studies suggest that physicians
have only a 50/50 chance of truly determining if a patient is
properly following the medical regimen. Pill counting is
usually not effective. Some methods to help determine
compliance are to openly discuss the issue in a non-judg-
mental manner, assess for expected drug side-effects (e.g.,
bradycardia on a B-blocker), measure plasma drug levels
and to ask patients to recall their drug names and daily
pill-taking routine. Occasionally, it may be necessary to
admit patients with poorly controlled hypertension to the
hospital for observed therapy to settle the issue.

Table 3 presents some strategies to improve patient
adherence. The usual JNC VI recommendation is to begin
medications with either a diuretic or B-blocker for patients
with uncomplicated hypertension to save health care costs.
However, recent data suggest that starting monotherapy
with either an ACEI or ARB leads to superior 1-year patient
adherence (64% with ARB vs. 38% for diuretics). The
improved long-term blood control may actually result in a
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more cost-effective outcome due to reduced incidence of
hypertension-related cardiovascular events and hospitaliza-
tions.

Diet, Medications and Drugs Interfering With Blood Pressure
Table 2 presents a list of many medications, drugs or dietary
substances that may raise blood pressure or interfere with
medication efficacy. It is important to discuss all over-the-
counter medications and herbal remedies with patients, as
these are often overlooked during the medication history.

White Coat Effect and Home/Ambulatory Blood Pressure
Monitoring

Approximately 16-35% of patients diagnosed with hyper-
tension actually have normal blood pressures at home
(white coat hypertension). Physicians should be aware that
there is a lower threshold value for hypertension when
measured by home recordings (<135/85 mm Hg). Further-
more, some studies demonstrate that one-quarter of all true
hypertensives with apparent refractory hypertension have
controlled out-of-office blood pressures (pseudo-resistance
due to white coat effect). These situations should be partic-
ularly suspected when the level of hypertension TOD does
not parallel the magnitude of office blood pressure eleva-
tions.

Home blood pressure monitoring has shown to improve
patient adherence, reduce medical costs and physician vis-
its, lower the amount of drugs required for blood pressure
control and lead to a better prediction of long-term cardio-
vascular outcomes. In general, home monitoring can be
accurately done with modern devices (particularly those
with memory to avoid patient misreporting of home record-
ings). Devices that have passed the American Association
for Medical Instruments should be used. The most critical
issue is to assure that patients are obtaining home readings
with the proper technique (e.g., sitting 5 minutes resting
prior to recording). Only a few readings per week are
required, as studies have demonstrated that 3—6 measure-
ments per week accurately convey average out-of-office
levels and rule out white coat hypertension. In certain
circumstances (e.g., patient anxiety, uncertain reliability),
24-hour ambulatory blood pressure monitoring is useful or
required to obtain accurate blood pressure determinations.

Pseudohypertension
An additional situation that should be suspected when TOD
is less severe than would usually result from the degree of
office blood pressure elevations is pseudohypertension.
Many conditions can lead to inaccurate estimations of ac-
tual blood pressure values (Table 1). Great care should be
made to assure that office blood pressures are being ob-
tained by the proper technique. Simple mistakes such as
inappropriately low arm position, too small of a blood
pressure cuff and incomplete back and foot support can
falsely raise blood pressure by 5-15 mm Hg.

Calcification of the brachial artery media can also lead to
falsely elevated indirect blood pressure measurements (e.g.,

elderly, diabetics). This should be suspected when symp-
toms of hypotension are being reported despite severe
refractory office pressures. A carefully measured oscillomet-
ric finger blood pressure, or an intra-arterial reading usually
settles this issue.

An often under-appreciated etiology of pseudohyperten-
sion is paroxysmal hypertension due to underlying psycho-
logic problems (e.g., anxiety disorders). These situations
often occur in the absence of obvious precipitants and
mimic a pheochromocytoma, due to the labile hypertension
associated with somatic symptoms. Patients usually deny
any relation to stress, anxiety, pain or emotional problems.
This differentiates it from reactive hypertension, which is
clearly related to an environmental precipitant. Ruling out
adrenal hormonal abnormalities, while being careful not to
add to patient anxiety, with the subsequent pursuit of
psychiatric assessment is helpful. This can usually be done
by measuring a single plasma metanephirine value due to its
extraordinary sensitivity of 99%. In many cases, the use of
anti-anxiety or anti-depressant medications can eliminate
the labile hypertension. Simply adding more blood pres-
sure pills usually worsens the problem and does not control
the severe blood pressure elevations during paroxysms.

Sub-Optimal Medical Therapy

An inadequate medical regimen is often cited as the first or
second (behind patient non-adherence) most common pri-
mary etiology of presumed refractory hypertension. Beyond
physician medication under-aggressiveness, the single most
prevalent shortcoming is diuretic under-usage (or inappro-
priate use of a thiazide diuretic in the presence of renal
impairment or multiple strong vasodilators). Triple-drug
regimens should include drugs as outlined in Figure 2.
Indeed, the diagnosis of true refractory hypertension can-
not be made and most work-ups for secondary hyperten-
sion should not proceed until the drug dosages and combi-
nations are optimized.

Secondary Hypertension

Once a primary cause of refractory hypertension is no
longer suspected, then a tailored work-up for and treatment
of secondary hypertension should follow (Table 4). In sit-
uations where there are suggestive signs/symptoms or a
relative lack of risk factors for primary (essential) hyperten-
sion, a secondary hypertension work-up may be warranted
earlier in the management. Most very young patients (<30
years old) and those with a clear history of a hypertension
emergency should undergo an evaluation of secondary
causes.

A complete discussion of secondary hypertension is be-
yond the scope of this review. However, two particular
disorders deserve to be highlighted. Many large studies over
the last decade have clearly shown that sleep-related breath-
ing disorders (e.g., sleep apnea, recurrent snoring) are
associated with hypertension 50—-80% of the time. There is
emerging evidence that sleep apnea may be a common
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Table 4. Secondary Causes of Hypertension

Cause Etiologies/Signs/Symptoms

Screening Test(s)/Follow-Up Tests

Common
Intrinsic renal disease
Renovascular disease

Any cause of renal insufficiency/edema

edema, FMD—young woman
Hyperaldosteronism

Sleep breathing disorders
somnolence, headache, obesity
Uncommon
Pheochromocytoma
sweating, headache, pallor, orthostasis
Hyperglucocorticoidism
lipodystrophy
Aortic coarctation
Hyper/hypothyroidism
Hyperparathyroidism

Any cause/hyper/hypothyroid symptoms
Any cause/hypercalcemia

Atherosclerosis, FMD/renal bruit, sudden BP change, underlying
atherosclerosis, increase in creatinine with ACEI, intermittent pulmonary

Adrenal hyperplagia or adenoma/ |, potassium, metabolic alkalosis, 1
sodium, |, | potassium on diuretic, any refractory hypertension

Sleep apnea, habitual snoring/snoring, witnessed apneas, day-time

Adrenal, extra-adrenal (rare)/spells—episodic hypertension, palpitations,

Cushing’s, adrenal adenoma/Purple striae, trunkal obesity, buffalo hump,

Congenital disease/Young age, | Leg pressures, delayed leg pulses

Creatinine (>1.4-1.8)/GFR, UA, renal DUS
Renal MRA = DUS for resistance indicies/renal
angiography * pressure gradients

plasma PRA:ALDO/24-hour urine ALDO, saline
suppression test, adrenal imaging
Sleep study/CPAP trial

Plasma metanephrine/24-hour urine metanephrines,
clonodine suppression test, adrenal imaging

Plasma cortisol/24-hour urine cortisol, dexamethasone
suppression test

CT scan, angiogram

TSH/T4, thyroid imaging

PTH, calcium/parathyroid imagining

GFR, glomerular filtration rate; UA, urinalysis; FMD, fibromuscular dysplagia; MRA, magnetic resonance angiography; DUS, duplex ultrasonography; ACEl, angiotensin

converting enzyme inhibitor; PRA, plasma renin activity; ALDO, aldosterone

cause of refractory hypertension and that treatment with
nocturnal CPAP can significantly improve the ease of blood
pressure control. Physicians should be alerted to the possi-
bility of sleep apnea and have a low threshold for ordering a
sleep study in any patient with refractory hypertension,
particularly those with suggestive symptoms (Table 3).

In the past, primary aldosteronism was thought to ac-
count for only 0.5-1.0% of hypertension. More current
estimates suggest that it may actually underlie 6-14% of
cases. Additionally, 30-50% of patients with documented
mineralocorticoid-induced hypertension have normal to
low-normal serum potassium levels, making the presence
of hypokalemia an unreliable screening test. An early as-
sessment with a screening plasma renin activity (PRA) to
aldosterone ratio (in ng/dL/ng/mlL/hour) in cases of refrac-
tory hypertension is helpful even when patients are taking
blood pressure medications (except spironolactone). Both
PRA and aldosterone measurements are available in most
clinical laboratories and can be performed without special
patient preparation in the morning hours after being ambu-
latory. A ratio >20-25 in the presence of a low PRA (<1
ng/ml/hour) and an aldosterone =15 ng/dL should be
followed up with further confirmatory testing, such as an
intravenous saline suppression test. The addition of aldo-
sterone blocking medications, or adrenal adenoma resec-
tion as indicated, can be highly successful in normalizing
the blood pressure in these cases.

Methods to Achieve Blood Pressure Goals in
Refractory Hypertension

In rare cases (2.9-18%), hypertension is truly refractory to
triple-drug therapy without an underlying primary or sec-
ondary cause of hypertension. These cases are usually due
to extreme obesity or elderly age. Often times, patients have
a long history of poorly controlled moderate hypertension

that has subsequently progressed to severe refractory hy-
pertension due to vascular and TOD damage. Figure 2
provides suggestions for management.

The most helpful ways to lower blood pressure are to not
give up and continue to try different regimens. What works
for one patient may not work for another. Make sure that
there is an adequate degree of diuretic usage. Use multiple
combination pills that may include up to 4—6 medications
in only 2-3 different pills. Add a strong acting direct vaso-
dilator such as minoxidil. This often achieves control when
other medications fail, especially with renal insufficiency. A
heart rate-slowing agent and loop diuretic are almost al-
ways required in combination with minoxidil to control
reflex sympathetic activation and volume retention. The
addition of a selective aldosterone blocker to the medica-
tion regimen has been shown to significantly lower blood
pressure and reduce the number of pills required to achieve
goals, even without overt primary hyperaldosteronism. Fi-
nally, referral to a hypertension specialist and/or enrollment
in trials of new anti-hypertensive medications is an option
for patients where blood pressure control remains elusive.

Questions and Answers

1. Can physicians trust home blood pressures and use
them clinically?

Yes. Most often, home blood pressures more accu-
rately convey the patient’s risk for future cardiovascu-
lar events and their average blood pressure than office
readings. Most modern devices are accurate if used
properly. However, treatment guidelines are based on
office readings. Therefore, home monitoring should
be used to supplement office readings at the current
time (not replace them).

Should white coat hypertension be treated?

This is debatable at the present time. Prospective
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studies show no evidence of increased mortality in
white coat hypertensives. However, most studies sug-
gest that white coat hypertension is associated with
evidence of mild target organ disease compared to
true normotensives. As long as patients have home
blood pressures <135/85 and are without evidence of
organ damage, then hypertension treatment can be
postponed. Close follow-up is mandatory.

How common is refractory hypertension?

True refractory hypertension when patients are taking
an adequate triple-drug regimen and have no second-
ary cause of hypertension is uncommon (only 2.9—
18% of hypertensives).

What is the most common secondary cause of hyper-
tension?

If obstructive sleep apnea is counted as a secondary
cause, then it is by far the most prevalent underlying
disease contributing to hypertension. Intrinsic renal
disease and renal vascular disease are also common.
Primary aldosteronism is now recognized as a very
common cause of hypertension as well (6-12% of
hypertensives).

Can most hypertensives be controlled on one pill?
No. In fact, approximately 50% of hypertensives need
two or more medications.

Are there differences among the blood pressure
classes in preventing disease in uncomplicated hyper-
tension?

No. The four most recent studies demonstrate that all
classes (except possibly a-blockers) are equally effec-
tive in reducing cardiovascular risk in the absence of
diabetes, renal insufficiency or previous heart disease
or failure (uncomplicated hypertension). Differences

do exist among medication classes that make certain
medications superior for patients with comorbidities
(e.g., ACEI should be used in diabetes).
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