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Introduction
Adequate control of blood pressure in 
patients with hypertension decreases the 
incidence of cardiovascular and cerebro
vascular events.1 However, many patients are 
unresponsive to standard anti hypertensive 
care. Resistant hypertension is a clinical 
problem faced by both primarycare clini
cians and specialists, and is defined as a 
blood pressure (BP) that remains above the 
target despite the concurrent use of three or 
more antihypertensive agents of different 
classes, including one diuretic.2 Large blood 
volume, related to excessive dietary salt 
ingestion, frequently characterizes the 
absence of response to standard therapy.2 
The prevalence of resistant hypertension is 
unknown, but seems to be increasing over 
time3 and is lower among patients being 
treated in general medical practice than in 
those being cared for at specialized clinics.4 
Data from the Spanish Ambulatory Blood 
Pressure Monitoring (ABPM) Registry 
suggest that 12% of patients with hyperten
sion who are treated and followed up in the 
primarycare setting have a resistant hyper
tension.5 Instead of genuinely resistant 
hypertension, about onethird of these 

patients are likely to have ‘white coat’ 
hy pertension, where patients exhibit ele
vated BP only in a clinical setting. Many 
conditions are known to predispose patients 
to resistant hypertension, and contribute to 
the continued increase in its prevalence 
(Box 1). Resistant hypertension, especially 
for prolonged periods, is accompanied by a 
substantial increase in the overall risk of 
cardio vascular and renal events, owing to 
the common coexistence of other risk 
factors such as obesity (particularly abdomi
nal obesity), left ventricular hypertrophy, 
reduced estimated glomerular filtration rate, 
and microalbuminuria.6 Although resistant 
hypertension is an extreme phenotype,2 few 
genetic tests are available. Furthermore, the 
mostrelevant predisposing factor can be 
difficult to identify because of the multiple 
aetiologies of this condition.2

In this Perspectives article, we examine the 
main reasons for inadequate BP control and 
the development of resistant hypertension. 
We will demonstrate that adequate manage
ment of primary hypertension can prevent 
this condition from becoming ‘resistant’.

Inadequate measurement of BP
‘White coat’ hypertension is prevalent 
among patients diagnosed as having 
‘resistant’ hypertension.2 Data from the 

Spanish ABPM Registry show that more 
than onethird of patients diagnosed with 
resistant hypertension have ‘normal’ ambu
latory BP.5 In ad dition, up to 31% of patients 
taking three or more antihypertensive drugs 
who seem to have wellcontrolled BP when 
assessed in a clinical setting have at least 
one systolic or diastolic BP measurement 
>130 mmHg or >80 mmHg, respectively, 
in a 24 h period on ABPM.6 This phenom
enon is known as ‘masked’ hypertension. To 
reduce the high rate of incorrect diagnosis, 
patients should perform frequent home 
BP me asurements, and 24 h ABPM should 
be mandatory in patients with suspected 
resistant hypertension, helping to rule out 
the ‘white coat’ effect and to confirm the 
diagnosis of resistant hypertension.5

Clinical inertia
Clinical inertia is the failure to initiate or 
advance therapy for a patient who has not 
reached the evidencebased BP goal. This 
phenomenon is amplified by several multi
factorial, interactive situations among 
patients, care providers, and health systems. 
The major responsibility for clinical inertia 
should be ascribed to the clinician. Lack of 
awareness of treatment guidelines (that, when 
used in teambased systems, can be effective 
in changing the process and outcomes of 
care), or reluctance to apply them (owing to 
lack of training or inexperience with anti
hypertensive medication), underestimati on 
of cardio vascular risk, and overestimation of  
the effect of the treatment could all be 
de trimental to overall patient care.7
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Box 1 | Resistant hypertension predisposition

Modifiable predisposing conditions
 ■ Inadequate office BP measurement
 ■ Physician inertia
 ■ Inadequate antihypertensive therapy
 ■ Primary aldosteronism
 ■ Obesity
 ■ Diabetes mellitus
 ■ Chronic kidney disease
 ■ Obstructive sleep apnoea
 ■ Neurogenic hypertension (increased 

sympathetic nervous system activity)

Unmodifiable predisposing conditions
 ■ Age (>75 years)
 ■ Black ethnicity
 ■ Female sex
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In an interesting retrospective study of 
>8,000 patients with hypertension and 
diabetes mellitus, Turchin et al. found an 
inverse relationship between the dura
tion of time since the mostrecent board 
certification of the patient’s physician 
and the frequency of antihypertensive 
treatment intensification (an important 
measure of quality of care).8 Another retro
spective cohort study in a Midwestern 
Veterans’ Affairs administrative region has 
shown that intensification of treatment 
occurred in fewer than onethird of visits 
in which patients had elevated BP, regard
less of whether the patient adherence to 
medicati on was good or poor.9

Highquality, continuous training is 
imperative. Training highlights the impor
tance of treating patients to achieve a BP of 
<140/90 mmHg, and ensures that c linicians 
know when to refer patients to a hyper
tension specialist. Pragmatic, simple, and 
useful measures, such as keeping a hyper
tension registry, in which individual BP 
targets are fixed and recorded, and applying a 
programme of patient outreach and pe riodic 
recall, could be applied in a p rimarycare 
setting to reduce clinical inertia.

Poor compliance to medication
According to European10 and American11 
guidelines, daily compliance and longterm 
adherence to therapy are the mostimpotant 
objectives in the treatment of patients with 
arterial hypertension. Patients might lack 
symptoms, poorly understand the disease, 
have difficulties in accessing medications, or, 
most importantly, might not adhere to their 
regimen of medications, all of which can lead 
to disease progression. Patients with hyper
tension or hyper lipidaemia tend to take less 
than half of their prescribed medications.12 
These conditions can remain clinically silent 
for several years and, in the absence of symp
toms, patients might feel that medications are 
not necessary. In addition, patients who lack 
insight into their illness and its consequences, 
or those who do not believe that treatment 
will positively impact their quality of life, are 
less likely to take their me dications.12 
Moreover, socioeconomic factors (low 
income, lack of ed ucation, language barriers, 
or lack of medical insurance) and character
istics of individual patients (depression, social 
isolation, or cognitive impairment) can  
place people at increased risk of reduced 
complian ce and poor selfmanagement.12

Improvements to the organization of 
the health system (ancillary support, and 
teams of allied health professionals such 

as nurses or physician assistants), and 
re inforcing communication strategies can 
help to improve the quality of care. The 
quality of interactions between patient 
and p hysician is critically important to 
the overall manage ment of hypertension. 
Such interactio ns help to determine patient 
adherence to treatment recommend ations, 
self care, satisfaction, and health out
comes.12 A metaanalysis of patients with 
hyper tension showed improved patient 
compliance after simplification of dosing 
regimens.13 This strategy can be achieved, 
especially in patients with several comor
bidities, by selecting longacting drugs or 
drug combinations to reduce the number of 
pills taken on a daily basis.

Inadequate drug treatment
Pharmacological treatment of arterial 
hypertension is usually initiated with a 
combination of two antihypertensive drugs 
in an attempt to control BP within the 
first 3 months of therapy.14,15 Nevertheless, 
resistant hypertension develops in 2% of 
patients receiving such treatment.16 Early 
identification of these individuals makes 
controlling their condition easier. Some 
of these patients will have resistant hyper
tension, some merely require a differe nt 
combination of drugs. Theoretically, if 
ad equate combination therapy is used 
promptly to treat incident hypertension 
and numerous drug combinations are tried 
for patients who don’t respond to the first 
drug combination, patients with resistant 
hypertension could be identified in less 
than a year.

A diuretic agent must be considered 
for every patient with hypertension who 
requires three or more drugs for BP con
trol.1,2,17 Spironolactone has been shown 
to be particularly effective in controlling 
‘resistant’ hypertension, probably because 
patients with this condition frequently have 
primary hyperaldosteronism (discussed 
below).18 By controlling aldosterone levels, 
spironolactone induces rapid reversal of left 
ventricular hypertrophy and intracardiac 
volume overload.19 The ASPIRANT trial,20 
in which patients with resistant hyper tension 
were specifically examined, do cumented 
a significant reduction in systolic BP  
among patients treated with spiro nolactone. 
More over, this trial demonstrated that 
spironolactone at the recommended dose 
(25–50 mg per day) has a morepronounced 
diuretic effect than hydrochlorothiazide, 
thereby controlling BP (particularly systolic 
BP) more effectively. Primary aldosteronism 

should be excluded in patients with resistant 
hypertension, and the response to spirono
lactone in many patients suggests that this 
drug could be used early to treat patients 
who are unresponsive to three or four 
antihypertensive agents. For patients who 
cannot tolerate spironolacto ne, eplerenone 
also increases the potassium concentration 
in a dosedependent manner (albeit with 
lower efficacy).21 Spironolactone is more 
frequently associated with adverse sexual 
effects: eplerenone shows a lower affinity for 
progesterone, androgen, and gluco corticoid 
receptors than spironolactone. The choice 
of agent should be made on a personalized 
basis. An alternative to prescribing spirono
lactone and eplerenone to patients with 
resistant hypertension is to add a calcium 
antagonist to a regimen including a renin–
angiotensin system blocker, a diuretic, and 
a calciumchannel blocker; for example, 
longacting diltiazem could be added to 
extendedrelease nifedipine. This therapeu
tic scheme has shown additive effects on BP 
values and has few adverse effects.22

Salt intake and dietary habits
Excessive sodium intake, commonly seen 
in modern societies, is a modifiable cause of 
resistant hypertension. Although the impact 
of a lowsodium diet on cardiovascular mor
bidity and mortality has been debated, many 
studies on which calls for the ab andonment 
of lowsodium diet recommendations were 
based have now been shown to be flawed.23 
Systolic and diastolic BP reductions of 
approximately 5.0 mmHg and 2.7 mmHg, 
respectively, can be obtained by simply 
reducing dietary sodium intake by 1.8 g.24 
This approach also reduces the incidence 
of coronary heart disease, stroke, myo
cardial infarction, and allcause mortality.25 
A randomized trial, in which the effect of 
salt intake in patients with resistant hyper
tension was examined, showed a reduction 
in mean office systolic and diastolic BP of 
22.7 mmHg and 9.1 mmHg, respectively, in 
patients following a lowsalt diet.26 Patients 
should be educated on how to read food 
labels, and restaurants should provide infor
mation about the sodium content of their 
food. A lowsalt diet could be enough to 
render patients with resistant hypertension 
responsive to drug treatment.

Resistant hypertension is highly pr evalent 
among patients with obesity or type 2 dia
betes.27 High fasting plasma glucose was 
found to be an independent predictor of 
the de velopment of resistant hyper tension 
in the ASCOT28 population. To date, 
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however, the direct effect of excessive sugar 
or fat intake on the development of resistant 
hypertension has not been explored.

High alcohol intake (>2 units per day) 
is also related to a progressive increase in 
BP.29 Racial differences in sensitivity to the 
effects of alcohol between Asian and white 
populations should be considered, owing 
to a delayed oxidation of acetal dehyde by 
atypic al aldehyde dehydrogenase in Asians.30 
In future studies, the effects of a lowsodium 
diet should be tested in patients with 
resistant hypertension, severe ob structive 
sleep apnoea (OSA), and hyperaldo
steronism.31 OSA and arterial hypertension 
share common risk factors and mechanisms, 
and excess salt intake can deteriorate both 
clinical conditions (Figure 1).

Underlying causes
Primary aldosteronism
Primary aldosteronism, a condition 
ch aracterized by an excessive release of 
the hormone aldosterone by the adrenal 
cortex, can cause hypertension by increas
ing sodium and water retention and, 
therefore, must be excluded as part of 
the diagnosis of resistant hypertension. 
Primary al dosteronism occurs in 14–21% 
of patients with hypertension,32 and the 
symptoms are not specific, making diag
nosis difficult. The mostcommon clinical 
scenarios in which aldosteronism should 
be considered include hypertension com
bined with spontaneous or unprovoked 
hypokalemia, or the development of 
severe or persistent hypokalemia despite 
treatment with lowtomoderate doses of 
potassiumwasting diuretics. However, 
approximately onethird to twothirds 
of patients with primary aldosteronism 
are normokalemic.33 Patients frequently 
report fatigue, muscle weakne ss, cramps, 
headaches, and palpitations; po lydipsia and 
polyuria can also coexist.34 In cases where 
primary aldosteronism is uncertain, the 
aldosterone:renin ratio should be quanti
fied, bearing in mind that confoundin g 
effects can be produced by some anti
hypertensive drugs. In p articular, atenolol 
can cause a falsely high aldosterone:renin 
ratio, and irbesartan can cause falsely 
low values. Amlodipine, doxazosin, and 
fosinopr il can be used in patients while 
screening for primary aldosteronism.35

Obstructive sleep apnoea
OSA is common among patients with 
resistant hypertension,36 and this syndrome 
should be investigated in patients with poorly 

controlled hypertension who report snoring, 
witnessed apnoea, or frequent sleepiness 
during the day. Conversely, in patients with 
resistant hypertension, the symptoms of OSA 
are frequently minimized or atypical, and a 
polysomnographic examination is required to 
confirm the diagnosis. Aldosterone misreg
ulation might contri bute to both high BP and 
OSA: an intriguing hypothesis is that excess 
aldosterone, which is common in patients 
with OSA, might promote accumulation of 
fluid within the neck, thus increasi ng upper 
airway resistance.37 Therapy with continu
ous positive airway pressure has been shown 
to moderately lower BP values in small, 
shortterm, randomized trials.38 Resistant 
hy pertension and OSA share common risk 
factors. Alternatively, OSA may directly 
contribute to poor BP control through 
increased sympathetic tone, reduced baro
reflex se nsitivity, endothelial dysfunction, 
and impaired ion metabolism.39

Neurogenic hypertension
Ample evidence exists for the involvement 
of sympathetic nervous system activity in 
the development of primary hypertension.40 
Reduced sensory neuron activity from 
the kidney to the central nervous system 
reduces the sympathetic activity to the heart, 
kidneys, and resistance vessels. The positive 
effects of renal sympathetic denervation on 
BP control in patients with hyper tension 
uncontrolled with three or more drugs 
affirms the increased activity of the sym
pathetic nervous system as the main cause 
of resistance to medication.41 However, the 
effectiveness of drugs that block the sym
pathetic nervous system on BP control in 
patients unresponsive to antihypertensive 
therapy has not been examined.

Conclusions
Many patients initially diagnosed with 
hypertension are unresponsive to standard 
therapy owing to a series of extrinsic factors 
and underlying conditions. Some of these 
parameters, such as race, age, and sex, are 
immutable.42 Clinicians and patients need 
to work together to improve BP control. 
A correct and reliable evaluation of BP 
values in various settings (home, office, and 
ambulatory), fighting the clinical inertia 
that often characterizes daily practice, and 
encouraging patient compliance to medical 
therapy using a multifaceted approach can 
all improve clinical outcomes. Inadequate 
drug combinations and suboptimal dosing 
can lead to ineffective drug use. Managing 
clinical conditions that promote resistant 

hypertension, such as obesity and type 2 
diabetes, whose prevalence is reaching 
epidemic proportions worldwide, is likely 
to require a global effort, with nutritional 
habits at the centre of health policy, and 
health workers and governments working 
together. Addressing these issues can facili
tate better management of hypertension 
that is apparently unresponsive to treat
ment before classifying patients as having 
genuine ‘resistant’ hypertension. Once 
resistant hypertension has been correctly 
diagnosed, an accurate therapeutic strat
egy should include a strongly personalized 
treatment plan including lifestyle, dietetic, 
and pharmacological treatment, as well as 
careful followup.
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