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of RHT when their urine was screened for anti-
hypertensive drugs using liquid chromatography 
and mass spectrometry, 10% of them were found 
to be completely nonadherent and 15%—partial-
ly nonadherent.4 A similar analysis was done in 
36 Polish patients with RHT, using a direct mea-
surement of the plasma levels of prescribed med-
ications. Nonadherence (complete or partial) was 
observed in 31 patients (86%).5

In the general population of hypertensive pa-
tients, the rate of nonadherence is also high. Data 
from electronic health records and pharmacy reg-
istries show that during the first year of treat-
ment, about 50% of the patients stop taking med-
ications (nonpersistence), while those who re-
main on therapy take around 75% of prescribed 
medications (noncompliance).3 However, the as-
sessment based on the results of studies on ad-
herence may be overestimated owing to a selec-
tion bias (nonenrollment of nonadherent sub-
jects) and the observer effect (also known as the 
Hawthorne effect), which refers to better adher-
ence in subjects who are aware of being observed.6

As it can be expected, patients with better ad-
herence have better BP control and a lower risk 
of cardiovascular complications.7 However, it is 
difficult to conclude that this is exclusively due to 
high rates of medications taken. In the CHARM 
study,8 which included 7599 subjects with chron-
ic heart failure treated with angiotensin receptor 
blocker (candesartan) or placebo, good adherence 
was associated with lower all-cause mortality in-
dependently of treatment assignment. The find-
ing that adherence even to placebo was strongly 
related to outcome suggests the existence of “ad-
herent personality”, which by itself is associated 
with better prognosis.8

The third common cause of pseudoresistance 
is ineffective nonpharmacological treatment. The 
lack of appropriate lifestyle modifications (reduc-
tion in sodium intake, body weight control, and 
increased physical activity) is common among hy-
pertensive patients and is associated with a de-
creased response to BP-lowering drugs. It should 
be noted that it frequently occurs with nonadher-
ence to medical therapy.9

Numerous treated hypertensive patients remain 
at a higher risk for adverse cardiovascular events 
because they do not reach the target blood pres-
sure (BP) of less than 140/90 mmHg. In some pa-
tients with uncontrolled hypertension, resistant 
hypertension (RHT) can be diagnosed. In the re-
cent guidelines, RHT has been arbitrarily defined 
as BP levels that remain above the goal despite the 
patient being prescribed 3 or more antihyperten-
sive medications, or requiring 4 or more drugs to 
control their BP. The treatment should include a 
diuretic, all agents should be administered at op-
timal doses (ie, 50% or more of the maximum rec-
ommended antihypertensive dose), and the anti-
hypertensive regimen should be given at an ade-
quate time to be effective.1

Why high blood pressure cannot be controlled?  
A substantial number of patients present with un-
controlled hypertension that appears to be resis-
tant to treatment but actually may be related to 
other factors. There are 5 most common causes 
of pseudoresistance, the first being an inaccurate 
measurement of blood pressure (ie, use of an in-
appropriately small blood pressure cuff in obese 
patients with a large arm circumference). 

Another cause is poor adherence to antihyper-
tensive therapy, which is very difficult to identi-
fy because the information provided by a patient 
may be misleading. Unfortunately, there are no 
reliable, easy-to-use, and economical methods to 
assess drug adherence in clinical practice. Spe-
cific self-report questionnaires (eg, the 8-item 
Morisky Medication Adherence Scale), pharmacy 
refill data, pill counts, and electronic monitoring 
are subject to many uncertainties and easy manip-
ulation by patients.2,3 Even direct measurements 
of prescribed medications in plasma or urine may 
be affected by the so called white-coat adherence 
phenomenon wherein patients tend to improve 
their adherence before and after clinical visits. 
Also, many commonly used drugs have pharma-
cokinetics and pharmacodynamics that provide 
“therapeutic” levels after the ingestion of 1 to 2 
doses.3 However, in 208 patients referred to a 
tertiary center for the diagnosis and treatment 
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mmHg despite being compliant with an appro-
priate antihypertensive regimen and who also 
have uncontrolled BP confirmed by ABPM. The 
current European Society of Hypertension / Eu-
ropean Society of Cardiology guidelines have in-
troduced the definition of hypertension based on 
out-of-office BP measurement assessed by ABPM 
or home BP monitoring, which offers a more re-
liable assessment of actual BP than office BP.1 
Therefore, to confirm true resistance, a detailed 
clinical analysis is required with an obligatory BP 
measurement using ABPM.

Refractory hypertension can be diagnosed in 
patients with RHT, in whom BP cannot be con-
trolled, even with maximal medical therapy under 
the care of a hypertension specialist. In a cohort 
of 304 patients referred to a specialized hyper-
tension clinic for the management of RHT, refrac-
tory hypertension was diagnosed in 29 subjects. 
The authors suggested that sympathetic overac-
tivity may explain treatment failure but they did 
not exclude other causes such as noncompliance.13

What can we tell from the results of the Pol-Fokus 
study?  The Pol-Fokus study14 is the largest mul-
ticenter study on the prevalence of RHT in Po-
land, in patients under the care of family physi-
cians and specialists. A similar analysis from other 
countries included a substantially lower number 
of patients.15 The data from Pol-Fokus provide an 
important insight not only into epidemiology but 
also the risk factors for RHT. They confirm earlier 
prospective observations from the ASCOT-BPLA 
trial16 on the association between RHT and older 
age, obesity, diabetes, and impaired renal func-
tion. Patients with RHT typically have increased 
peripheral vascular resistance and volume expan-
sion in the presence of normal cardiac output.17,18 
In the Pol-Fokus study,14 RHT was also associat-
ed with increased pulse pressure (difference be-
tween systolic and diastolic BP), which suggests 
the role of diffuse stiffening of large arteries (ar-
teriosclerosis). However, it should be noted that 
systolic hypertension is more difficult to control. 
In the ALLHAT trial of over 33 000 hypertensive 
patients treated with different antihypertensive 
drugs, only 67% of the participants reached a sys-
tolic BP below 140 mmHg, whereas 92% attained 
a diastolic BP below 90 mmHg.19

The ingestion of substances that can elevate 
BP or interfere with antihypertensive medica-
tions may be responsible for some cases of un-
controlled hypertension. In Pol-Fokus,14 the use 
of nonsteroidal anti-inflammatory drugs was as-
sociated with RHT.

The results from Pol-Fokus14 demonstrate the 
potential role of therapeutic inertia in RHT. The 
authors did not provide information on aver-
age drug doses or modification of treatment in 
patients with uncontrolled hypertension but 
one should notice a high percentage of subjects 
still receiving thiazide diuretics despite an es-
timated glomerular filtration rate of less than 
30 ml/min/1.73 m2. The prevalence of RHT was 

The fourth cause is suboptimal antihyperten-
sive therapy (therapeutic inertia). Physician in-
ertia (ie, the lack of therapeutic action when the 
patient’s BP is uncontrolled) is generated by sev-
eral factors including doubts about the risk rep-
resented by high BP (particularly in elderly pa-
tients), fear of a reduction in vital organ perfu-
sion when BP is reduced (the J-curve phenome-
non), and concern about side effects. Several phy-
sicians also maintain a sceptical attitude towards 
guidelines because of their multiplicity and origin 
from different sources (international and nation-
al scientific societies, governmental agencies, lo-
cal hospitals, etc.), which sometimes makes their 
recommendations inconsistent. Guidelines are 
frequently perceived as unrealistic when applied 
to the environment where physicians operate.

Therapeutic inertia may significantly con-
tribute to the lack of hypertension control. In a 
large group of 468 877 patients from community- 
-based practices, apparent RHT was detected in 
44 684 subjects (9.5%); however, only half of 
them (22 189 patients) received optimal antihy-
pertensive therapy.10

Therapeutic inertia may be also dangerous. A 
study by Xu et al.11 suggested that waiting more 
than 1.4 months before intensifying antihyper-
tensive therapy could increase the risk for a com-
posite of cardiovascular events or death.

Finally, the fifth cause is so called white coat 
hypertension, a phenomenon wherein office BP 
levels may be substantially higher than BP during 
normal daily activities. In cross-sectional studies, 
the prevalence of white coat hypertension rang-
es from 10% to more than 20% and appears to 
be higher in children and elderly patients. Office 
BP measurements taken by a nurse or technician 
rather than a physician may minimize the white 
coat effect. To estimate the effect of the white 
coat reaction on office BP readings, out-of-office 
measurements (ambulatory or home monitoring) 
are necessary. In subjects with an office diastol-
ic BP of 105 mmHg or higher, the probability of 
normal ambulatory BP is low (less than 5%) but 
such patients may still have the white coat effect 
that underestimates the efficacy of therapy. For 
example, in a study of 500 treated hypertensive 
patients (over 60% met the criteria for RHT), 
37% had normal BP on ambulatory BP monitor-
ing (ABPM).12

Apparent, true, pseudoresistant, or refractory hyper-
tension?  Patients with uncontrolled hyperten-
sion may have apparent resistance attributed to 
white coat hypertension, improper BP measure-
ment, medication nonadherence, or suboptimal 
treatment regimens (therapeutic inertia). There-
fore, they do not have true RHT but so called 
pseudoresistant hypertension, which can be ex-
cluded by ABPM, the evaluation of the thera-
peutic regimen, and confirmation of medication 
adherence.

True RHT can be diagnosed only in patients 
with an office BP level of more than 140/90 
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Figure  Algorithm for the management of resistant hypertension28 

a  indications for certain classes depend on concomitant diseases according to the European Society of Hypertension / European Society of 
Cardiology guidelines 
Abbreviations: ABPM, ambulatory blood pressure monitoring; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BP, 
blood pressure; eGFR, estimated glomerular filtration rate

office BP ≥140/90 mmHg despite treatment with ACEI/ARB + 
calcium channel blocker + diuretics at (nearly) maximum dosesa

average home BP ≥135/85 mmHg

assess sodium intake and possible interference from prescription 
(NSAIDs, glucocorticosteroids, nasal drops) and non-prescription 

substances (alcohol, amphetamine, etc.)

assess adherence to medications (patient misses visits, does 
not remember names of the medications, tachycardia despite 

β-blocker use, etc.)

office BP ≥140/90 mmHg

refer for ABPM

ABPM ≥130/80 mmHg

replace existing diuretic with indapamide/chlorthalidone if eGFR 
>30 ml/min/1.73 m2 or loop diuretic if eGFR ≤30 ml/min/1.73 m2

investigate for secondary hypertension if clinically indicated

office BP ≥140/90 mmHg

add fifth-line drug therapy
if heart rate >60 bpm: β-blocker, doxazosine, centrally-acting drug

if heart rate <60 bpm: doxazosine

office BP ≥140/90 mmHg

refer to hypertension specialist
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How should we manage patients with resistant hy-
pertension?  RHT is not a separate disease enti-
ty but represents an advanced stage in the natu-
ral history of hypertension. BP control from the 
beginning of treatment not only reduces the risk 
of future complications but also inhibits progres-
sion of hypertension, probably by preventing the 
development of subclinical lesions sustaining in-
creased BP. This was directly demonstrated in the 
TROPHY trial,25 in which pharmacological treat-
ment of prehypertension prevented the develop-
ment of stage 1 hypertension. The benefits of good 
BP control are far-reaching (legacy effect), which 
was documented during a remote observation of 
the original cohort of patients who participated 
in the SHEP trial.26 Subjects who were receiving 
active treatment during 4.5 years of the study 
had longer life expectancy, as compared with pa-
tients initially randomized to placebo. This dif-
ference remained significant after 22 years since 
the end of the trial, when all participants were 
advised to receive active therapy.26

RHT is not synonymous with uncontrolled hy-
pertension since RHT is not the only cause of un-
controlled hypertension. Other causes include 
inadequate BP assessment (white coat effect) or 
suboptimal treatment regimens (resistant physi-
cian) and pseudoresistance due to nonadherence 
(resistant patient). Despite improvements in BP 
control, hypertension-related mortality continues 
to increase.27 The detection of removable causes 
of RHT, accurate measurement of BP, and an op-
timal treatment strategy with good patients’ ad-
herence should allow to control BP in more than 
90% of primary care patients (figure).28 In case of 
failure, one should consider referral to a hyper-
tension specialist.
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