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Abstract
Purpose of Review To compare European and American guidelines for the diagnosis, evaluation, and management of resistant
hypertension.
Recent Findings Resistant hypertension is defined as high blood pressure that remains above goal with the use of 3 or more
antihypertensive agents, commonly a renin-angiotensin blocker (either an angiotensin-converting enzyme inhibitor or an angio-
tensin receptor blocker), a long-acting calcium channel blocker, and thiazide or thiazide-like diuretic. Resistant hypertension is
common, with a recent analysis indicating that it affects approximately 17–19% of adult Americans with hypertension.
Pseudocauses of apparent resistant hypertension, including inaccurate blood pressure measurement, white coat effect,
undertreatment, and poor medication adherence, must be excluded in order to confirm true resistant hypertension. Evaluation
of resistant hypertension requires identifying and treating secondary causes of hypertension, including obstructive sleep apnea,
primary aldosteronism, and renal artery stenosis. Treatment of resistant hypertension includes a combined use of lifestyle
modification and prescription of effective multiple-drug combinations. Preferential use of a long-acting thiazide-like diuretic,
either chlorthalidone or indapamide, and a mineralocorticoid receptor blocker, most commonly spironolactone, is recommended
if needed to achieve blood pressure control.
Summary Aside for small exceptions, European and American guidelines agree in terms of recommendations for diagnosing,
evaluating, and treating resistant hypertension.
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Introduction

Hypertension is a complex disorder emanating from multiple
genetic, environmental, and social determinants [1]. The lead-
ing risk factor for cardiovascular disease, stroke, disability and
death, hypertension worldwide accounts for approximately 10
million deaths and over 200 million disability-adjusted life
years annually [2]. Using the 2003 blood pressure

classification system recommended in the 7th Report of the
Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure [3, 4],
the current prevalence of hypertension (blood pressure ≥
140/90 mmHg) in the USA among all adults (> 18 years of
age) is 29% and among non-Hispanic black adults is as high as
40.6% [5]. Even more alarming, according to the 2017
American College of Cardiology/American Heart
Association (2017 ACC/AHA) blood pressure reclassification
criteria [6••], the prevalence of hypertension (blood pressure ≥
130/80 mmHg) has been estimated as approximately 45.6%
among American adults [3]. Although effective blood pres-
sure management reduces cardiovascular risk, over half of US
hypertensive adults taking antihypertensive drugs have un-
controlled hypertension [7]. Similar high prevalence of hyper-
tension and low rates of blood pressure control have been
reported for several European countries [8]. Among hyperten-
sive patients with uncontrolled blood pressure, a subset has
blood pressures resistant to antihypertensive drug therapy, a
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state termed “resistant hypertension.” In this article, the cur-
rent definition, estimated prevalence, and management of re-
sistant hypertension will be compared and contrasted accord-
ing to the recommendations of the 2017 ACC/AHA and the
2018 European hypertension guidelines, as well as the 2018
AHA scientific statement resistant hypertension: detection,
evaluation, and management [6••, 9••, 10••]. This article does
not examine the interventional (device-based) approaches to
treatment in depth, given the fact that for both guidelines more
evidence will be needed to make definitive recommendations
[11].

Definitions of Resistant Hypertension

A uniform definition of resistant hypertension, applicable in
both the USA and Europe, is the blood pressure of a hyper-
tensive patient that remains elevated above goal despite the
concomitant use of three antihypertensive drugs of different
classes usually including a long-acting calcium channel
blocker (CCB), a blocker of the renin-angiotensin system (an-
giotensin-converting enzyme (ACE) inhibitor or angiotensin
receptor blocker (ARB)), and a diuretic [6••, 9••, 10••]. All
antihypertensive medications should be administered at opti-
mal or maximally tolerated doses and at the appropriate dos-
ing frequency. According to some authorities, resistant hyper-
tension also includes patients whose blood pressure achieves
target values but requires 4 or more antihypertensive agents to
achieve control [10••]. Although the definition of resistant
hypertension is arbitrary with respect to the number of medi-
cations required, it is defined in this fashion to select patients
at higher risk for morbid cardiovascular disease events and
death. Importantly, patients meeting this definition of resistant
hypertension are more likely to have drug-related adverse
events, have a secondary cause of hypertension, and receive
benefit from specifically designated therapeutic approaches
(covered in this article) to control their blood pressure.

In spite of the above-mentioned common principles
governing the definition of resistant hypertension, the numer-
ical blood pressure thresholds separating resistant from non-
resistant hypertension differ according to the 2017 ACC/AHA
and the 2018 European guidelines, because the recommended
blood pressure goals of antihypertensive therapy in each
guideline are somewhat different [6••, 9••]. Both guidelines
recommend lower blood pressure targets during combined
lifestyle and drug therapy than had previously been recom-
mended by JNC-7 [4, 12]. However, once antihypertensive
drug therapy is initiated, the blood pressure targets recom-
mended in the current guidelines are somewhat different.
The American guideline recommends a blood pressure target
of < 130/80 mmHg for virtually all patients. In older adults,
the target is systolic blood pressure < 130 mmHg [6••]. The
basis for this goal was an extensive Evidence Review

Committee (ERC) systematic review and meta-analysis, to-
gether with recent meta-analyses not included in the ERC
report and the results of the Systolic Blood Pressure
Intervention Trial (SPRINT) [13–15]. In contrast, the
European guideline recommends that the first objective is to
reduce the blood pressure to < 140/90 mmHg. However, once
that target is achieved in adults < age 65, a target of ≤ 130/
80 mmHg, if tolerated, is recommended. For adults ≥ age 65,
the stretch target, if tolerated, is 140/90 to 130/80 mmHg, but
not lower [9••, 12]. In contrast to the American guideline, the
European guideline prioritized safety boundaries which
should not be crossed when lowering blood pressure in treated
patients [16]. A further difference in the blood pressure target
between the guidelines applies to patients with chronic kidney
disease. Whereas the European guideline uniformly recom-
mends a blood pressure target < 140/90 mmHg, the
American guideline recommends a target of < 130/
80 mmHg largely on the basis of the results of SPRINT [6••,
9••]. Since chronic kidney disease is common in patients with
treatment resistant hypertension, these differences in blood
pressure targets apply to a larger number of patients with re-
sistant than with nonresistant hypertension.

There are additional commonalities in the definition of re-
sistant hypertension between the guidelines. Both the
European and American guidelines define resistant hyperten-
sion as excluding the “white coat effect,” a condition in which
office blood pressures are elevated, but out-of-office blood
pressures are substantially lower and/or below the therapeutic
target. Both guidelines also allow the term resistant hyperten-
sion to be employed only if medication nonadherence has
been excluded. A minor difference is that the European guide-
line requires exclusion of secondary hypertension, whereas
the American guideline includes workup for secondary hyper-
tension as an important part of evaluation of patients with the
diagnosis of resistant hypertension.

In summary, the definition of resistant hypertension is
slightly more liberal in the 2018 European than in the 2017
American guideline, although the major principles of are sim-
ilar in the two guidelines.

Prevalence of Resistant Hypertension

The 2018 AHA scientific statement on resistant hypertension
updated the 2008 document [10••, 17]. The major difference
in the definitions of resistant hypertension between these sci-
entific statements is the blood pressure goal, < 140/90 mmHg
for the 2008 statement and < 130/80 mmHg for the 2018 doc-
ument [10••, 17]. To estimate the change in prevalence of
apparent treatment resistant hypertension (aTRH) resulting
from the change in blood pressure goal, Carey et al. performed
an analysis of 2009–2014 National Health and Nutrition
Examination Survey (NHANES) data comparing the two
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goals [18]. The prevalence of aTRH was 17.7% and 19.7%
according to the 2008 and 2018 scientific statement defini-
tions, respectively. Thus, the prevalence of aTRH was only
modestly higher (2%) using the definition in the 2018 versus
2008 resistant hypertension scientific statement. It is impor-
tant to emphasize, however, that out-of-office blood pressure
measurements and attempts to assure medication compliance
were not performed in the NHANES study. Since the defini-
tion of resistant hypertension both in Europe and the USA
excludes white coat hypertension and medication
nonadherence, further studies are urgently needed to deter-
mine the prevalence of true resistant hypertension using the
blood pressure goals recommended by the European and
American guidelines [19]. These studies should examine data
obtained under real-life conditions (such as the NHANES
provide). Because patients in randomized clinical trials are
under pressure and highly motivated, trials can overestimate
good adherence to treatment.

Management of Resistant Hypertension

European and American recommendations for the evaluation
and treatment of resistant hypertension are largely the same. In
both cases, the evaluation emphasizes the importance of
confirming true resistant hypertension by excluding
pseudocauses of treatment resistance and screening for and
identifying, if present, secondary causes of resistant hyperten-
sion [6••, 9••, 10••]. Patient-appropriate lifestyle modifications
are likewise recommended by both the European and
American documents when managing any patient with con-
firmed resistant hypertension. Lastly, the pharmacologic treat-
ment approach with respect to building multiple-drug combi-
nations, both in terms of which classes of agents to use and in
what order, is similar in Europe and the USA. Differences
between the respective treatment algorithms, which are minor,
are highlighted below.

Evaluation of Resistant Hypertension

The evaluation of resistant hypertension is largely predicated
on confirming true treatment resistance and screening for and
identifying secondary causes of hypertension. Confirmation
of true treatment resistance requires exclusion of
pseudocauses of treatment resistance, including specifically
inaccurate blood pressure measurement, a significant white
coat effect, undertreatment, and poor medication adherence.
A large body of literature clearly demonstrates that the routine
office blood pressure technique is often inadequate, common-
ly resulting in inaccurate BP measurement, including patients
with resistant hypertension [20]. The most common mistakes
in the technique, including not having the patient sit

comfortably for several minutes in a quiet area, use of too
small of a blood pressure cuff, and placing the cuff over cloth-
ing, most often result in falsely high blood pressure readings
and the consequential overdiagnosis of uncontrolled hyperten-
sion [20].

Both the European and American recommendations for
confirming true resistant hypertension highlight these well-
recognized shortcomings in measuring office blood pressure
and strongly advise systematic training of office staff in the
use of the proper blood pressure technique [6••, 9••, 10••]. It is
worth noting that the 2019 AHA scientific statement on blood
pressure measurement in humans recommends the consider-
ation of automated office blood pressure measurement
(AOBP) as perhaps the most accurate method of office blood
pressure measurement [21]. This method of measurement can
be either attended or unattended by the clinician and tends to
exclude the white coat effect [22]. At some variance with the
American position, the European position is that compared
with classical BP measurement, epidemiological data on un-
attended AOBP remain limited, and evidence is lacking to
prove that unattended AOBP is a more sensitive predictor of
cardiovascular disease events. Nevertheless, measurement of
out-of-office blood pressure, by ambulatory blood pressure
monitoring or home blood pressure measurement, is recom-
mended by both European and American organizations to
identify significant white coat effects that can also cause the
false appearance of poorly controlled hypertension. Indeed,
the European organizations suggest that measuring both home
and ambulatory blood pressure monitoring is desirable to de-
tect situations in which one is high and the other normal or
vice-versa, as this information may have an important rela-
tionship with the prediction of future cardiovascular disease
events [23].

Secondary causes of hypertension are common in patients
with resistant hypertension, including especially primary al-
dosteronism, obstructive sleep apnea (OSA), renal parenchy-
mal disease, and renal artery stenosis [10••]. Rare secondary
causes of hypertension include pheochromocytoma,
Cushing’s syndrome, and coarctation of the aorta. European
and American recommendations similarly emphasize the im-
portance of carefully screening for interfering substances that
may be contributing to the elevation in BP, including com-
monly prescribed medications such as nonsteroidal
antiinflammatory agents, sympathomimetic amines (decon-
gestants, methylphenidate, amphetamine-based stimulants),
oral contraceptives, glucocorticoids, and antidepressants.
Less commonly used agents include cyclosporine, erythropoi-
etin, and certain cancer therapies such as tyrosine kinase in-
hibitors. In addition, screening for use of certain recreational
drugs that can have potent blood pressure raising effects, such
as cocaine, amphetamines, and anabolic steroids, excessive
licorice ingestion, and certain herbal remedies (ephedra and
ma huang), is included in both sets of recommendations.
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Lifestyle Recommendations

As with the treatment of hypertension in general, both the
European and American recommendations for managing re-
sistant hypertension advise broad lifestyle changes, when ap-
propriate, including weight loss, regular exercise, reduction of
dietary sodium intake, and moderation of alcohol ingestion
[6••, 9••, 10••]. In a small difference between European and
American recommendations, the latter specifically encourage
at least 6 h of sleep per night to improve blood pressure control
[10••]. This recommendation is based on a growing body of
literature relating short sleep duration to both higher rates of
incident and prevalent hypertension in general [24–27], as
well as in a small number of studies that have specifically
evaluated patients with resistant hypertension [28, 29].

As detailed in the AHA statement on resistant hyperten-
sion, while the efficacy and safety of lifestyle modifications
are generally well established for treatment of hypertension in
general, demonstration of specific antihypertensive benefit
and tolerability in cohorts of patients with resistant hyperten-
sion is scant or absent [10••]. Benefit of meaningful dietary
sodium restriction has been demonstrated in 2 small studies in
patients with resistant hypertension and/or CKD [30, 31],
while the antihypertensive benefit and safety of monitored
exercise programs in patients with resistant hypertension have
likewise been demonstrated in 2 small studies [32, 33]. While
the challenges of having patients initiate and especially main-
tain meaningful lifestyle modifications are well recognized,
the European and American recommendations agree in broad-
ly encouraging such modifications, specifically not only to
enhance blood pressure control but also to improve overall
cardiovascular well-being in this high-risk hypertensive sub-
group. Due to limitations of time and expertise in busy office
practice, lifestyle counseling might optimally be performed by
specifically educated and trained paramedical personnel.

Treatment of Obstructive Sleep Apnea

Obstructive sleep apnea (OSA) is especially common in pa-
tients with resistant hypertension with prevalence rates as high
as 70–90%, particularly in men [34, 35]. Interestingly, symp-
toms of OSA in patients with resistant hypertension may be
less pronounced compared with other cohorts such that the
presence of OSA may be less suspected [34]. Studies have
linked the high prevalence of OSA in patients with resistant
hypertension to aldosterone excess and the associated increase
in fluid retention, which is likewise common in this hyperten-
sive phenotype [35, 36].

As with hypertensive OSA patients in general, the overall
effects of treating OSAwith continuous positive airway pres-
sure (CPAP) in patients with resistant hypertension are mod-
est. In perhaps the most rigorous assessment of the

antihypertensive treatment effect of CPAP in patients with
resistant hypertension, study participants with moderate-
severe OSA were randomized to therapeutic CPAP or no
CPAP [37]. After 8 weeks, CPAP reduced mean 24-h systolic
and diastolic blood pressure by 3.1 and 3.2 mmHg, respec-
tively, and nighttime systolic and diastolic blood pressure by
3.7 and 2.1 mmHg, respectively. There was however a strong
relationship between adherence with CPAP and treatment ef-
fect. Among study participants using CPAP at least 4 h a night,
the mean 24-h systolic and diastolic blood pressures were
reduced by 4.4 and 4.1 mmHg, respectively, 7.1 and
4.1 mmHg at night. In participants using CPAP all night
(i.e., 8 or more hours), the treatment benefit of CPAP on
24-h systolic blood pressure exceeded 10 mmHg.
Accordingly, it is important to recognize that while the aver-
age benefit of CPAP is limited in terms of blood pressure
reduction, this overall effect is diminished by a large propor-
tion of patients who use CPAP sparingly or not at all. In sev-
eral studies addressing the effects of CPAP on blood pressure
in patients with OSA, the major issue has been the exclusion
of those with symptomatic OSA. Indeed, CPAP compliance in
asymptomatic patients with OSA has proven to be a challenge.
In any event, if fully adherent, the antihypertensive benefit of
CPAP on an individual patient basis can be substantial.

While highlighting OSA a common secondary cause of
hypertension and encouraging screening for it as part of eval-
uating all patients with hypertension, the European recom-
mendations do not specifically discuss the potential antihyper-
tensive benefit of CPAP [9••]. In contrast, the AHA document
on resistant hypertension recommends both careful screening
and definitive testing for OSA if indicated and specific use of
CPAP when OSA is diagnosed to assist with blood pressure
control [10••].

Pharmacologic Treatment of Resistant
Hypertension

The American algorithm for the management of resistant hy-
pertension is shown in Fig. 1, and the European recommen-
dations for drug treatment of resistant hypertension are
depicted in Fig. 2. Both the European and American recom-
mendations concur on the initial, standardized, 3-drug regi-
men for treating resistant hypertension, that is, the combina-
tion of a RAS blocker, either an ACE inhibitor or an ARB, a
CCB, and a diuretic, at the highest tolerated doses [6••, 9••,
10••]. While neither set of recommendations specifies the ini-
tial choice of the diuretic, both documents specify that if the
blood pressure remains uncontrolled on the standardized
triple-drug regimen that includes a thiazide diuretic, a long-
acting thiazide-like diuretic, i.e., chlorthalidone or
indapamide, should be substituted for the thiazide diuretic
for additional antihypertensive benefit.
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As discussed in both the European and American recom-
mendations, the specific recommendation of the initial 3 anti-
hypertensive agents being comprised of an ACE inhibitor or
ARB, CCB, and a diuretic is not based on demonstration of
definitive superiority compared with other 3-drug combina-
tions, as no such comparisons exist. The recommendation is
empiric, but based on established characteristics and benefits
of the recommended classes of agents, including (1) the safety,
tolerability, and antihypertensive efficacy of each of the indi-
vidual classes of agents is well demonstrated; (2) the three
classes of agents provide complementary mechanisms of ac-
tion, thereby maximizing antihypertensive efficacy when used

concomitantly; (3) each class of agent is availably generically
reducing out-of-pocket costs to the patient; (4) each class of
agent is available in long-acting compounds, allowing for ef-
fective once-a-day dosing; (5) the classes of agents are widely
available in single 2- and even 3-drug combination pills,
allowing for reduced pill burden and simplified dosing regi-
mens, benefits known to improve adherence; (6) outcome
benefit in a large number of randomized trials has been dem-
onstrated for each class of agent individually, and in some
cases, in combination with one of the other classes of agents
when compared with placebo and/or active comparators; and
(7) the triple combination of a RAS blocker, CCB, and

Fig. 1 American algorithm
depicting the management of
resistant hypertension. BP, blood
pressure; CCB, calcium channel
blocker; MRA, mineralocorticoid
receptor antagonist; RAS, renin-
angiotensin system. From
Hypertension. 2018; 72:e53–e90
with permission
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thiazide diuretic has become the standardized baseline therapy
for trials evaluating treatment of resistant hypertension, in-
cluding trials of spironolactone and more recently, device-
based therapies. These studies have been important in estab-
lishing the tolerability and ease of use of this 3-drug regimen,
particularly when provided as a single triple-drug combination
pill, and in establishing the 3-drug regimen as an effective
platform upon which to add spironolactone as the 4th
medication.

The European and American guidelines are likewise in
agreement in use of a mineralocorticoid receptor antagonist
(MRA), specifically, spironolactone, as the 4th agent for
treating resistant hypertension [6••, 9••, 10••]. This shared rec-
ommendation is based on large bodies of literature identifying
hyperaldosteronism as a common underlying cause of resistant
hypertension and, separately, the preferential benefit of
spironolactone in this group of patients. The antihypertensive
benefit of spironolactone was rigorously confirmed by the
PATHWAY-2 study (Prevention and Treatment of
Hypertension with Algorithm Based Therapy), which was a
randomized, 4-way crossover comparison of placebo,
spironolactone, bisoprolol (a beta blocker), and doxazosin
(an alpha blocker) in patients with confirmed resistant hyper-
tension whose blood pressure was uncontrolled on a standard-
ized 3-drug regimen of an ACE inhibitor or ARB, amlodipine,
and indapamide [38]. In terms of BP reduction, after 12 weeks
of treatment with each agent, spironolactone was significantly
superior to placebo as well as the beta blocker and the alpha-
blocker, clearly confirming its role as the most appropriate
fourth medication for treating resistant hypertension after use
of an ACE inhibitor or ARB, CCB, and a thiazide-like diuretic.

PATHWAY-2 further provided two important clinical find-
ings for treating resistant hypertension [39]. Firstly, the benefit
of spironolactone was effective across all levels of plasma
renin activity, but was especially effective in patients with
low renin levels, in whom the average reduction in home

systolic BP exceeded 20 mmHg. This constitutes an extraor-
dinary degree of blood pressure reduction with a single agent,
especially when being added to treatment with 3 prior medi-
cations. It is also extraordinary in that the blood pressure re-
duction is predicted by a routine biochemical assessment.
Secondly, PATHWAY-2 demonstrated amiloride to be compa-
rable with spironolactone as the 4th agent for treating resistant
hypertension. The assessment was done as an open-label ex-
tension of the main protocol and in a smaller number of sub-
jects, so the finding is not as compelling as with
spironolactone, but certainly provides support for use of
amiloride if spironolactone is not tolerated. Both the
European and American recommendations advise restricting
use of spironolactone to patients with an estimated glomerular
filtration rate of ≥ 45 mL/min/1.73 m2 or a serum potassium
level < 4.5 mEq/L. While the European recommendations in-
clude amiloride or eplerenone as alternatives if spironolactone
is not tolerated, the American recommendations mention only
eplerenone as a substitute for spironolactone (the PATHWAY-
2 substudy was published after finalization of the AHA state-
ment) [39].

Regarding the fourth drug in resistant hypertension, the
ReHOT trial compared clonidine with spironolactone in 26
centers in Brazil [40]. This trial performed pill counting to
confirm adherence in both the first phase (to select true resis-
tant hypertension) and the second phase (comparing the BP
effects of clonidine versus spironolactone). Both drugs
achieved the primary blood pressure control endpoint in pa-
tients with true resistant hypertension, but spironolactone pro-
vided a greater reduction in secondary endpoints, such as 24-h
and daytime ambulatory blood pressure, than clonidine.
Overall, the drugs were both effective and well-tolerated.
Considering the ease of administration and risk of blood pres-
sure surge with clonidine withdrawal, spironolactone was rec-
ommended in preference to clonidine as the fourth antihyper-
tensive drug.

Fig. 2 European
recommendations for treatment of
resistant hypertension. From
European Heart Journal. 2018;
39:3021–3104 with permission
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After the first 4 medications for treating resistant hyperten-
sion, recommendations lack evidence-based outcomes and are
largely based on expert opinion. The American scientific
statement recommends use of a long-acting beta blocker (met-
oprolol succinate, bisoprolol) or a combined alpha-beta
blocker, such as labetalol or carvedilol as the 5th agent
[10••]. Of course, beta blockers should be used primarily if
there is a specific indication such as coronary heart disease,
especially postmyocardial infarction, congestive heart failure,
or tachyarrhythmias. If the beta blocker is not tolerated or if
used as the 6th agent, the American treatment algorithm then
suggests use of a long-acting centrally acting agent such as the
clonidine patch or guanfacine [10••]. Beyond that, the
American algorithm advises that hydralazine should be con-
sidered for use as the 7th agent and subsequently minoxidil, as
the last resort. The European algorithm only goes as far as to
say “consider use of a beta blocker or alpha blocker if the
blood pressure remains uncontrolled after use of 4 medica-
tions,” but does indicate that direct vasodilators, such as hy-
dralazine and minoxidil, are needed infrequently [9••]. Both
European and American recommendations advise restricting
use of long-acting loop diuretics to patients whose eGFR is <
30 mL/min/1.73 m2.

Device-Based Therapy of Resistant
Hypertension

Neither the American nor the European guidelines recom-
mend device-based therapy (e.g., renal denervation or carotid
baroreceptor activation therapy) for resistant hypertension
[6••, 9••, 10••]. The American scientific statement concludes
that device-based therapy was experimental at the time of
writing [9••, 10••].

Conclusion

Resistant hypertension is a common clinical challenge. As
reflected by both European and American guidelines, success-
ful management of resistant hypertension requires confirma-
tion of true treatment resistance, screening for and treating any
contributing secondary causes of hypertension, and use of
effective multiple-drug combinations. European and
American guidelines recommend a standardized 3-drug regi-
men comprised of an ACE inhibitor or ARB, a long-acting
CCB, and a diuretic. If the blood pressure remains uncon-
trolled on a thiazide diuretic, a long-acting thiazide, i.e.,
chlorthalidone or indapamide, should be used instead. Both
sets of guidelines recommend preferential use spironolactone
as the 4th antihypertensive when combining agents, and if not
tolerated, either amiloride or eplerenone. Limitations of
knowledge/evidence render clear-cut recommendations in

resistant hypertension difficult. These include lack of clear-
cut normal values for ambulatory and home blood pressure
monitoring, lack of optimal methods for detection and reversal
of medication nonadherence, lack of optimal blood pressure
targets for resistant hypertension and their relationship to tar-
get organ damage, and the virtual absence of studies address-
ing the relationship of blood pressure reduction to prevention
of cardiovascular disease events in resistant hypertension.
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