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Review Paper

State of Hypertension Management in the
United States: Confluence of Risk Factors
and the Prevalence of Resistant Hypertension

Pantelis A. Sarafidis, MD, PhD;' George L. Bakris, MD?

An improvement in the awareness and treatment
of hypertension in the United States has occurred,
resulting in the best control rates in the world,
which unfortunately are far below the goals of
Healthy People 2000 or 2010. This failure to
achieve blood pressure (BP) goals is attributed

to many factors, including an aging population,
higher prevalence of kidney disease and obesity,
high salt intake, physician inertia to increase
dose and number of antihypertensive medica-
tions prescribed, and patient nonadherence with
medication regimens. Resistant hypertension is
defined as a failure to achieve goal BP in patients
who adbere to full doses of an appropriate anti-
hypertensive regimen of 3 drugs that includes a
diuretic. The problem of resistant hypertension

is projected to increase as the population ages.
Efforts on the part of the Veterans Administration
hospitals and others clearly indicate that a system
can be implemented to help increase the percent-
age of persons in whom BP goal is achieved and
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reduce the prevalence of resistant hypertension.
Medications specific to the problem of resis-

tant hypertension are also under development.
This review analyzes the status of hypertension
control in the United States, the frequency of
associated diseases, and adherence to guidelines;
it further discusses strategies to reduce the preva-
lence of resistant hypertension. (] Clin Hypertens
(Greenwich). 2008;10:130-139) ©2008 Le Jacq

Primary hypertension is a complex disease with
a wide range of factors involved in its etiol-
ogy.! The relative importance of these factors can
vary substantially among hypertensive individu-
als; thus, efficacy of treatment regimens may vary
among subgroups of patients.” The presence of an
increased number of risk factors such as obesity,
older age, and stage 3 kidney disease (estimated
glomerular filtration rate [eGFR] <60 mL/min) in
a given individual contributes to a lower likelihood
of achieving the blood pressure (BP) goal even
with multiple drugs (ie, resistant hypertension).
The guidelines of the Seventh Report of the Joint
National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure
(JNC 7) define resistant hypertension as the failure
to achieve goal BP in patients who are adhering to
full doses of an appropriate regimen of at least 3
antihypertensive drugs that includes a diuretic.”

In recent decades, both net and age-adjusted
prevalence ratios of hypertension have continued
to increase and current control rates are not
acceptable.>* In the most recent assessment of
National Health and Nutrition Examination
Survey (NHANES) rates, however, there is hope.
When compared with 1999-2000, there were
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Table I. Trends in Awareness, Treatment, and Control of Hypertension in the US Adult Population From 1976 to 2004

NHANES II NHANES III PHASE 1 NHANES III PHASE 2 NHANES NHANES

(1976-1980) (1988-1991) (1991-1994) (1999—2000) (2003—2004)
Awareness 51 73 68 70 76
Treatment 31 55 52 59 65
Control 10 29 23 31 37
Control among 32 55 44 53 57

those treated

Abbreviation: NHANES, National Health and Nutrition Examination Survey. Combined data from Burt et al,? Hajjar and
Kotchen,* and Ong et al.”> Numbers represent percentages of patients among all adults aged 1874 years with hypertension, defined
as systolic blood pressure 2140 mm Hg and/or diastolic blood pressure 290 mm Hg or use of antihypertensive medication.
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Figure 1. Comparison of hypertension awareness, treatment, and control in the United States in 14,653 patients from
the National Health and Nutrition Examination Survey database. Note differences in control between all treated
hypertensive patients and treated hypertensive diabetic patients. BP indicates blood pressure. “P<.05 for the difference
between 1999-2000 and 2003-2004. Modified from Ong et al.’

some increases in the overall awareness and treat-
ment rates of hypertension,® and BP control rates
increased from 29% in 1999-2000 to 37% in
2003-2004. There was also a large number of
individuals at goal BP in the group most prone to
difficult-to-treat hypertension (ie, age older than 60
years). This optimism needs to be tempered with
the fact that we need to work harder to achieve
BP goals in more patients to reduce cardiovascular
risk. One such model to achieve BP goals is the
Veterans Administration health care system.® This
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or some similar model needs to be implemented. In
addition, the population continues to age, and the
prevalence of associated morbidities, such as obe-
sity, type 2 diabetes, and chronic kidney disease, is
increasing.”® Thus, success in future attainment of
BP goals appears as a major challenge that depends
on renewed efforts of physicians to diagnose
and aggressively treat high BP, improvements in
patients’ compliance, and possibly development of
newer drugs with new and complementary mecha-
nisms of action.
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Studies in non-CKD patients
HOT (138 mmHg)

UKPDS (144 mmHg)
ALLHAT (138 mmHg)
INVEST (136 mmHg)
Studies in patients with CKD
MDRD (132 mmHg)

ABCD (132 mmHg)

AASK (128 mmHg)

IDNT (138 mmHg)

RENAAL (141 mmHg)
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Number of BP medications

Figure 2. Number of blood pressure (BP) medications needed to achieve systolic BP goal in large clinical trials.

Most of the trials involved patients with multiple risk factors or comorbidities. CKD indicates chronic kidney dis-

ease; HOT, Hypertension Optimal Treatment trial; UKPDS, United Kingdom Prospective Diabetes Study; ALLHAT,
Antibypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial; INVEST, International Verapamil-
Trandolapril Study; MDRD, Modification of Diet in Renal Disease study; ABCD, Appropriate Blood Pressure Control
in Diabetes trial; AASK, African American Study of Kidney Disease and Hypertension; IDNT, Irbesartan in Diabetic
Nephropathy Trial; RENAAL, Reduction in Endpoints in NIDDM With the Angiotensin 11 Antagonist Losartan study.

This review discusses the status of hypertension
management in the United States, as well as the
unique problems associated with resistant hyper-
tension. Further, it focuses on resistant hyperten-
sion in the United States by outlining strategies to
improve hypertension treatment and control under
such conditions.

CURRENT STATE OF BP MANAGEMENT IN
THE UNITED STATES

Hypertension Control

According to NHANES data, both the net and
age-adjusted prevalence of hypertension in the
US adult population increased during the past
decade, and more than 60 million adults in the
United States were estimated to have hypertension
in 2000.%° Updated estimates of the prevalence
by an American Heart Association assessment of
NHANES data put the prevalence in 2004 at 72
million.! The proportion of adults with hyper-
tension who are aware of their disease, receive
antihypertensive treatment, and have a BP level
<140/90 mm Hg has considerably improved from
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1976 to 2000 (Table I).3* Current control rates for
hypertension in the United States are improving
slowly (Figure 1), ranging from around 30% of
the total hypertensive population to about 58%
among patients on antihypertensive medication.
Inadequate systolic BP (SBP) control is the main
culprit responsible for poor control rates, a variable
that primarily drives cardiovascular event rates in
individuals aged 50 years and older.!! Overall, BP
control levels are below the Healthy People goal of
50%, which was originally set for 2000 and then
extended to 2010.% In Europe, similar data suggest
a worse situation, with control rates <10% in sev-
eral countries.!?"14

A 2007 national online survey of 1245 hyper-
tensive individuals indicates, however, that an
improvement in knowledge about and treatment
of hypertension is occurring in the United States.
More than 90% of respondents were aware that
elevated BP is a major risk factor for cardiovascu-
lar disease.!® The majority of participants discov-
ered that they had elevated BP levels on a routine
examination, and more than two-thirds identified
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120/80 mm Hg as an optimal BP level. More than
50% were involved in some lifestyle change to
control BP, and >90% were taking medication.
More than 60% reported that their BP was con-
trolled (<140/90 mm Hg) at the last physician visit.
Control rates as reported by respondents were
>60% based on last BP recorded; however, between
31% and 40% of patients (based on differences in
ethnic groups) were continued on the same therapy
despite elevated BP levels, a clear indication that
lack of physician adherence to therapy may be a
major factor in patients with so-called difficult-to-
treat hypertension. These data are consistent with
the most recent 2003-2004 NHANES data and
suggest that dealing with physician inertia may
be an important variable in achieving higher BP
control rates.’

This trend in improving BP control rates is seen
in clinical trials as well. In the Losartan Intervention
for Endpoint Reduction in Hypertension (LIFE)
study'® (mean follow-up of 4.8 years), in 48% of
patients on losartan plus a diuretic and 45% on
atenolol plus a diuretic both an SBP level <140
mm Hg and diastolic BP level (DBP) <90 mm Hg
were achieved. In the Antihypertensive and Lipid-
Lowering Treatment to Prevent Heart Attack Trial
(ALLHAT),"” >3 drugs were required in 27.3%
of the participants, but in 68% of patients in
the chlorthalidone group, 66.3% in the amlo-
dipine group, and 61.2% in the lisinopril group,
BP goal was achieved at 5 years. In the more
recent International Verapamil-Trandorapril Study
(INVEST),'® in 65% of the patients in the calcium-

Table II. Possible Causes of Resistant Hypertension

Improper blood pressure measurement

Physician inertia (failure to change or increase dose regimens
when not at goal)

Related to antihypertensive medication
Inadequate doses
Inappropriate combinations
Pseudoresistance
Patient nonadherence
Adverse effects of medication
Costs of medication
Inconvenient dosing schedules
Inadequate patient education
Memory or psychiatric problems
Drug-induced
Nonsteroidal anti-inflammatory drugs; cyclooxygenase-2
inhibitors
Cocaine, amphetamines, other illicit drugs
Sympathomimetics (decongestants, anorectics)
Oral contraceptive hormones
Adrenal steroid hormones
Cyclosporine and tacrolimus
Erythropoietin
Licorice (including some chewing tobacco)

Selected over-the-counter dietary supplements and
medicines (eg, ma haung, bitter orange)

Identifiable causes of hypertension
Volume overload
Excess sodium intake
Volume retention from kidney disease
Inadequate diuretic therapy

Associated conditions

antagonist arm and 64% in the non-calcium Chronic kidney disease
antagonist arm, the goal for SBP was reached and Obesity

DBP goal was reached in 88.5% compared with Sleep apnea

88.1% at 24 months of follow-up. Of note, these Diabetes

levels of control were achieved with the use of 3.2
drugs on average. Similarly, other major trials have
used multiple drug therapy (Figure 2) to achieve
control in a majority of patients. Recent data
from the Avoiding Cardiovascular Events Through
Combination Therapy in Patients Living With
Systolic Hypertension (ACCOMPLISH) trial'’
indicate that a strategy of starting with fixed-dose
combination BP-lowering therapy yields a higher
percentage of BP control earlier.

While overall control rates are improving, they
remain far below the goals in one group of patients
with hypertension—those with diabetes or kidney
disease or who are prone to kidney disease (ie,
blacks and Hispanic persons).2%?! Analyses of the
NHANES database as well as the recent Kidney
Early Evaluation Program (KEEP) database of
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Excess alcohol intake

>80,000 persons screened with kidney disease
indicate that control rates for a BP goal of <130/80
mm Hg are <35%.7272° In 3258 Framingham off-
spring cohort members, the age- and sex-adjusted
prevalence of cardiovascular disease risk factors
and their treatment and control were examined
between 1998 and 2001 among persons with and
without kidney disease. Those with kidney disease
had a higher prevalence of hypertension (71.2%
vs 42.7%; P<.001) and hypertension treatment
(86.0% vs 72.5%; P<.001), but it was less likely
that optimal BP control (<130/80 mm Hg) was
reached in their cases (27.0% vs 45.5%; P<.001).23
A separate study of patients with diabetes dem-
onstrated that participants aged 20 years and
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older with previously diagnosed diabetes in either
NHANES III (n=1265) or NHANES 1999-2000
(n=441) only had a control rate of 35.8% for the
target SBP of <130 mm Hg and DBP<80 mm Hg.??
Moreover, 40.4% had hypertensive BP levels (SBP
>140 or DBP >90 mm Hg). Clearly, this trend in
achievement of BP goals is improving in this sub-
group but is lagging behind the general population
(Figure 1). It should be noted, however, that goal
BP levels for these patients have been set at lower
levels (from <140/90 to <130/80 mm Hg) only in
the past few years.

There is a difference between resistant hyperten-
sion and poor control rates in patients with stage
2 hypertension who may be underdosed or have
inappropriate combinations of antihypertensive
medication used to lower BP. As noted above,
>2 drugs are required in >75% of patients with
hypertension to achieve a BP goal. Initiating 2-drug
antihypertensive therapy will achieve BP control
faster.2® Moreover, addition of a second drug to
monotherapy may not achieve goal BP levels over
the same period of time.”* Thus, as supported
by the JNC 7, patients whose BP is 20/10 mm
Hg above goal BP (ie, either 130/80 mm Hg for
patients with diabetes or kidney disease or 140/90
mm Hg for the general population) should be
started on combination therapy initially.

Resistant Hypertension
The prevalence of resistant hypertension has never
been examined properly in an adequate sample of
the overall hypertensive population.?”-?8 Prevalence
ranges from around 5% in general practice, with
little selection of patients, to 50% or higher in
specialty clinics.?”%°

As shown in Table II, various factors contribute
to the failure to achieve BP goals and thus produce
the perception of resistant hypertension, which
may not be truly resistant.>27-3%31 The following
factors should be considered before labeling hyper-
tension as resistant: inadequate BP measurement
technique (single readings, wrong position, use
of inadequate cuff sizes); the presence of heavily
calcified or arteriosclerotic arteries that cannot be
fully compressed (in some elderly individuals),3?
which can result in overestimation of intra-arterial
BP; and pseudoresistance, noted in patients with
an elevated BP under appropriate treatment in the
office but with normal BP at home or with the use
of ambulatory BP monitoring, what is referred to
as white-coat hypertension.

One in 4 patients referred for apparent resistant
hypertension turns out to have normal BP when
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ambulatory measurements are used.>? Limited
patient adherence to a properly dosed antihy-
pertensive regimen is another important cause of
perceived resistant hypertension. Limited adher-
ence may relate to various factors such as medica-
tion adverse effects, complicated dosing schedules,
presence of memory deficits, or high cost of medi-
cation, particularly relevant in countries without
public health systems (eg, the United States).

From the list of factors associated with resis-
tant hypertension, studies show that a suboptimal
antihypertensive regimen appears to be a pri-
mary cause in a majority of patients.”’ Systematic
use of drugs that interfere with antihyperten-
sive drug mechanisms such as nonsteroidal anti-
inflammatory drugs or sympathomimetics (nasal
vasoconstrictors, anorectics) can also contribute
to development of resistant hypertension. In addi-
tion, the presence of an identifiable medical cause
of hypertension must be considered, as it has been
estimated that about 10% of patients with “resis-
tant” hypertension have previously undiagnosed
identifiable hypertension.>* The most common
medical cause of secondary hypertension is renal
parenchymal disease.

BP control rates in patients with type 2 diabetes
are about 20% below that of the general popula-
tion (Figure 1). The concept of physician inertia
(ie, underdosing and underutilizing medications
especially diuretics, when patients’ BP is not at
goal) has been emphasized repeatedly.’®

Another factor that may contribute to lack of
BP goal achievement in patients with type 2 diabe-
tes is the number of antihypertensive medications
needed to reach BP goal in many cases of diabetic
nephropathy (Figure 2). In randomized clinical tri-
als of people with diabetes and/or kidney disease,
however, this does not appear to be a major bar-
rier to achieving BP control rates of at least 50%
or more.!?36-38 Thus, physician inertia and failing
to educate patients on the importance of achieving
goals, both of which are addressed in trials, are
important factors to consider.

Most cases of resistant hypertension are seen in
the elderly, especially those with isolated systolic
hypertension, and in patients with nephropathy
(eGFR <60 mL/min).283%3° Obesity, a common
finding in patients with resistant hypertension, can
interfere with BP control through various mecha-
nisms (eg, relative reductions in active drug levels,
severe insulin resistance and hyperinsulinemia, or
presence of obstructive sleep apnea).*?

A key factor in persons with kidney disease
and obesity relates to high sodium ingestion. Most
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hypertensive patients have an inordinately high
dietary salt intake, with processed foods being
the most common source in Western societies.*!
In addition, an important and generally unrec-
ognized factor related to “resistance” is volume
overload in individuals with early kidney disease.
Thus, to optimize the approach to achieving BP
goals, these patients must be counseled properly
on a low-sodium diet, and the doses of antihy-
pertensive medications must be appropriate for
morbidly obese patients. Last, appropriate doses of
diuretics are important in this setting. Specifically,
in patients with an eGFR <50 mL/min, the use
of thiazide diuretics, especially in low doses, is
inadequate and inappropriate to achieve BP reduc-
tion. In these patients, either furosemide 2 or 3
times daily or a longer-acting loop diuretic such
as torosemide should be given to ensure adequate
volume control. Thus, if an appropriately dosed
diuretic is used along with appropriately dosed
agents such as calcium antagonists and blockers of
the renin-angiotensin system and BP goal is still not
achieved, the hypertension can be considered to be
truly resistant.

Status of Hypertension Treatment in
Hard-to-Manage Hypertension

Despite the efforts to translate evidence-based
medicine in the field of hypertension into clear rec-
ommendations for clinical practice,”> many physi-
cians in the United States are reluctant to adhere to
updated guidelines.** This attitude can be a major
cause of the high prevalence of resistant hyperten-
sion. A previous survey of a national sample of pri-
mary care physicians showed that at a time when
JNC VI guidelines clearly recommended treatment
of BP levels 2140/90 mm Hg,* for middle-aged
patients with uncomplicated hypertension 43% of
physicians would start treatment only if SBP was
>160 mm Hg and 33% if DBP was >95 mm Hg. In
patients without complications who were receiving
treatment, 33% of physicians would not intensify
therapy for a persistent SBP of 158 mm Hg and
25% for a DBP of 94 mm Hg. Of note, 41% of
the physicians were not familiar with JNC guide-
lines. Moreover, in spite the recommendations for
initiating therapy with a diuretic or a B-blocker,
angiotensin-converting enzyme (ACE) inhibitors
were the most common first-step drug.** Similarly,
in a study in a large Midwestern health system,
primary care physicians on average reported that
150 mm Hg was the lowest SBP level at which they
would recommend pharmacologic treatment.*> At
93% of patient visits, SBP values were >140 mm
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Establish the diagnosis
Is BP >140/90 mm Hg or >130/80 mm Hg in patients with diabetes or
renal disease?
Is the patient receiving 3 drugs, including a diuretic, at full doses?
In older patients, is psuedohypertension present?

Is office resistant hypertension a
consideration? Yes

lNo

Check home, workplace, or ambulatory
readings

Does the patient adhere to the medical Address concerns about adverse effects or
program? No 5l economic, cultural, literacy, language, or
educational issues
1 Yes
Does the patient take interfering Yes Discontinue or minimize interfering or
substances (eg, i s ing substance, or maximize
agents, herbal supplements, antihypertensive medications
NSAIDs, or corticosteroids)?
No
Yes
Is the patient obese or is there a : N
dizgnosis of the metabolic syndrome? Recommend diet and aerobic exercise
No Diagnose and treat the following conditions:
Renal parenchymal disease
Renovascular disease
‘ Are there secondary causes? ‘YCS%, Aldosteronism
Thyroid disease
Cushing’s syndrome
Pheochromocytoma
Aortic coarctation
No Sleep apnea

Optimize and intensify pharmacologic
therapy

Figure 3. An approach to improve blood pressure (BP)
control in resistant hypertension. NSAIDs indicates
nonsteroidal anti-inflammatory drugs. Reproduced with
permission from Moser and Setaro.”’

Hg, but pharmacologic therapy was initiated or
changed at only 38% of visits. The most cited rea-
sons for this related to the fact that physicians were
satisfied with the patients’ BP levels.

In addition, both primary care physicians and
those involved in the treatment of elderly per-
sons are generally less aggressive when treating
hypertension. Another nationwide physician sur-
vey reported that 25% believed that hypertension
treatment in an 85-year-old patient has more risks
than benefits.*® These physicians were significantly
more likely to recommend lifestyle modifications,
start antihypertensive therapy at a lower BP level,
and target a lower BP goal in 65-year-old patients
compared with 85-year-old patients. Again, diuret-
ics were less likely to be used as first-step drugs in
older patients, despite clear recommendations and
abundant data on benefit.*?

SUGGESTED APPROACH TO REDUCE THE
INCIDENCE OF RESISTANT HYPERTENSION
A reasonable approach for evaluating resistant
hypertension has been put forth by Moser and
Setaro?’ (Figure 3). There are still some specific
issues to be addressed.

In many obese patients, sleep apnea is an
unappreciated identifiable cause of hypertension.*”
Obstructive sleep apnea appears to predispose
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individuals to autonomic imbalance characterized
by sympathetic overactivity and altered barore-
flex mechanisms as well as alterations in vascular
function. Treatment of symptomatic obstructive
sleep apnea, particular if it is severe, is associated
with improvements in BP, both during sleep and
wakefulness; there may also be additional gains
in individuals who are hypertensive and/or have
hypertension that is resistant to antihypertensive
medications. Plasma aldosterone levels are also
elevated in persons with sleep apnea.*® In a recent
study, 71 consecutive patients referred for resistant
hypertension (BP uncontrolled on 3 medications)
and 29 control participants were prospectively
evaluated by measurement of early morning plasma
aldosterone concentration and renin level and by
overnight, attended polysomnography. The study
showed that obstructive sleep apnea was present in
85% of individuals with resistant hypertension. In
these patients, plasma aldosterone levels strongly
correlated with the magnitude of hypertension, but
renin levels did not.*® Similar data regarding BP
responsive to aldosterone receptor blockade have
been noted in obese African Americans without
sleep apnea.*’ Thus, in addition to weight loss, the
use of aldosterone antagonists might be useful in
such situations.

In obese patients, weight reduction is the obvi-
ous, important step, but it usually is a complex
issue. Long-term weight reduction, which is nec-
essary to sustain BP control, is currently not suc-
cessful in >80% of overweight or obese hyperten-
sive patients.’” Use of an appropriately selected
and dosed diuretic to decrease volume overload
remains a cornerstone of therapy.? Thiazide diuret-
ics become less effective when glomerular filtra-
tion rate (GFR) falls below S0 mL/min/1.73 m?2,
with the exception of chlorthalidone that can
still be effective with GFR levels at 40 mL/min. If
the physician is not aware of these associations,
certain patients may not receive an appropriate
diuretic regimen. Further, if a loop diuretic (usu-
ally furosemide) is used, it should be dosed at
least twice daily. Furosemide has a short duration
of action (3-6 hours), thus leaving the patient to
reaccumulate volume that was just diuresed in
the earlier part of the day if used only once daily.
Focusing on the eGFR levels given on laboratory
reports to determine kidney function will enable
the physician to prescribe the appropriate diuretic.
(Currently, GFR is mandated to be reported on
laboratory slips in only 11 states.)

In many cases, however, appropriate use of 3
antihypertensive agents is not enough to achieve
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BP goal. It is not uncommon to add agents such as
B-blockers and vasodilators (eg, hydralazine and
minoxidil) and still not achieve BP goal in a small
subset of patients who could benefit from other
antihypertensive therapy.

Neutral endopeptidases/ACE inhibitors have
shown promise but were found to have serious
adverse effects.’! Another class of agents under inves-
tigation are the selective endothelin (ET)-A receptor
antagonists. Increasing evidence indicates that the ET
system contributes to the development of hyperten-
sion secondary to its role in kidney disease develop-
ment and receptor changes that occur in hypertriglyc-
eridemic conditions and with aging.>2-3

Inhibition of ET-1%* through blockade of selec-
tive ET-A receptors or improvement in insulin
resistance is associated with changes in ET receptor
binding’3-% and contributes to BP reduction. This
class of agents is currently under investigation in
resistant hypertension in patients already receiving
4 maximally dosed drugs. Initial data support the
notion that this class of agents has an antihyper-
tensive effect.

THE FUTURE OF BP MANAGEMENT
Confluence of Risk Factors
The future perspectives of BP management should
be examined in the context of confluence of all the
aforementioned factors associated with resistant
hypertension. The prevalence of obesity has been
steadily increasing over the past decades in the
industrialized world. Among US adults, 19.8% had
a body mass index (BMI) =30 kg/m? in 2000 and
20.9% did in 2001, an annual increase of 5.6%.”
In a recent survey, >50% of patients with hyper-
tension had a BMI >30 kg/m?%.'5 Increasing rates
of obesity are associated with increased prevalence
of diabetes, high BP, and elevated cholesterol
levels.” The worldwide burden of type 2 diabetes
is estimated to rise from 124 million persons in
1997 to 221 million in 2010,°¢ with an increased
prevalence of the metabolic syndrome in developed
societies on both sides of the Atlantic.’”-8

In addition, the prevalence of kidney disease
is also high and is rapidly increasing. Data from
NHANES III suggested that the prevalence of
chronic kidney disease in the United States was
roughly 11%, with more than 20 million adults
estimated to suffer from the disease.®” The United
States Renal Data System estimates that by the year
2030, >2.2 million persons in the United States will
require treatment for end-stage renal disease.®°

Because the frequency of all of these conditions
increases with advancing age,*’~%*® continuous
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aging of the US population®! will be a major factor
driving the future rise in prevalence of hyperten-
sion. Further, it can be anticipated that if the state
of hypertension management remains the same,
these trends in associated risk factors will result in
even lower control rates and higher rates of resis-
tant hypertension.

Role of the Physician in Improving Hypertension
Treatment and Control

Improving hypertension awareness in the general
population seems a task that requires a multilevel
approach and involvement of various agencies,
from federal and state health agencies to profes-
sional and public organizations. As evident from
the discussion above, however, physicians are the
most crucial players in improving hypertension
treatment and control. The familiarity of the aver-
age primary care physician with JNC guidelines
should be improved, given that increased familiar-
ity with guidelines or research methods has been
shown to be associated with lower treatment
thresholds and greater use of diuretics or B-block-
ers as first-line agents.** In addition to adhering
to these guidelines, physicians should transfer
their knowledge to their patients as effectively as
possible (Table III). Recently developed tools are
believed to provide more accurate and objective
evaluations of adherence to guidelines, enabling
organizations to identify specific problematic areas
in treatment practice.®> In communications with
patients, the physician has to ensure that they are
educated about the risks of uncontrolled hyperten-
sion, the value of lifestyle modifications, and the
benefits of treatment and are motivated toward
an appropriate BP goal. A recent survey suggests
that this may be occurring.'® Then, an appropriate
regimen with optimal doses of antihypertensive
medications should be prescribed based on patient
characteristics, aggressively to currently recom-
mended goals.

If the patient appears to have resistant hyperten-
sion, a careful evaluation should be done. Home
or ambulatory BP measurement may be an impor-
tant step.>> When BP remains elevated, 2 primary
factors should be considered, physician inertia
with medications and doses and patient adherence
to therapy. Given that a recent survey found that
31% of patients whose BP levels were not at goal
were still continued on the same antihypertensive
regimen,'S physicians should pay attention to their
own behavior as well as that of their patients. If the
patient’s poor adherence to therapy is the cause,
the physician should discuss adverse effects and
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Table III. Actions to Be Taken by Physicians to Improve
Hypertension Treatment and Control

Become familiar with and adhere to the most recent
hypertension guidelines.

Educate the patient on the risks of uncontrolled
hypertension, the value of lifestyle modifications, and the
benefits of drug treatment.

Motivate the patient toward an appropriate BP goal.

Treat aggressively with optimal doses of antihypertensive
medications according to patient characteristics and
recommended goals.

Follow up with the patient effectively to evaluate BP control.

Monitor the patient’s adherence to the treatment regimens.

Perform appropriate adjustments and/or changes of the
antihypertensive medication.

Carefully evaluate the possibility of resistant hypertension;
identify and correct remediable causes.

Refer recalcitrant cases to a hypertension specialist.

cost with the patient because these are the most
common factors involved.>! The physician must
also ensure that the patient does not have an inor-
dinately high sodium intake (>4 g/d). Drug interac-
tions must also be evaluated and corrected, and a
careful search for identifiable causes of hyperten-
sion should be conducted, including an assessment
of kidney function by measuring eGFR. If, after
all these procedures, BP still cannot be controlled
or if GFR is <40-50 mL/min/1.73 m?, the patient
should be referred to a hypertension specialist.

CONCLUSIONS

The unadjusted and age-adjusted prevalence of
hypertension and conditions associated with the
development of hypertension are increasing in the
United States. Current treatment practices are only
partially achieving acceptable rates of BP control.
Because of demographic and disease trends, resis-
tant hypertension is likely to become more preva-
lent; physicians will need to be particularly vigilant
with this specific patient population. Adherence to
current guidelines, aggressive therapy toward BP
goals, and close cooperation with patients as well
as the development of newer medical therapies
may help to ensure future success and higher goal
attainment rates.
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