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ABSTRACT
Background: Management of resistant hypertension (RHTN) is challenging and often implies
the use of complex polypharmacy and interventional therapies. The main objectives of this
study were (i) to describe the characteristics of patients with RHTN referred to two expert
centres; (ii) to identify predictors of blood pressure (BP) control after intensive management.
Methods: We reviewed electronic medical files of all patients referred for RHTN to the Brussels
and Torino centres, and extracted detailed clinical data, informations on drug adherence and
psychological profile. All patients with confirmed diagnosis of RHTN, according to office and
ambulatory BP monitoring (ABPM) measurements, were considered eligible.
Results: 313 patients (51% men; age: 56± 12 years; office BP 177/98mmHg; 24-hour ABPM 153/
90mmHg) were included. At the end of follow-up (median: 2 years [1–4]), only 26% of patients
(n¼ 81) reached BP control. When compared to patients remaining resistant, patients eventually
controlled had lower pulse pressure (71 vs. 82mmHg, p< 0.001), less often myocardial infarction
(6% vs. 20%, p< 0.005) and showed a higher recourse to cognitive reappraisal as far as emotion
regulation is concerned (4.8 ± 1.1 vs. 3.9 ± 1.2, p¼ 0.009; ERQ Questionnaire). In a multivariate
analysis looking for predictors of controlled BP, only the psychological characteristic of cognitive
reappraisal (i.e., changing one’s thoughts about a potentially emotion-eliciting event) remained
significant (OR 2.06 [1.10; 3.84], p¼ 0.02).
Conclusions: Even in expert centres, only a minority of patients with RHTN reached BP control,
irrespective of the centre involved or the interventions applied. Patients who eventually
responded to therapy had lower arterial stiffness and less cardiac organ damage. Furthermore,
besides vascular damage, the single predictor of BP control was the ability to modify the emo-
tional impact of stressful situations.
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Introduction

Resistant hypertension (RHTN) is defined as office
blood pressure (BP) values �140 and/or 90mmHg
despite 3 or more antihypertensive drugs at optimal
or best-tolerated dosage, including a diuretic [1–2].
According to the US definition, patients who require

�4 antihypertensive drugs to reach BP control should
also be considered resistant to treatment [3].

The prevalence of RHTN ranges from 5 to 30%
across different studies, according to the interpreta-
tions of the definition of RHTN used, and recent data
suggested it has been increasing in the last years [4].
However, prevalence of RHTN significantly decreases

CONTACT Alexandre Persu, alexandre.persu@uclouvain.be, Division of Cardiology, Cliniques Universitaires Saint-Luc (UCL), 10 Avenue Hippocrate,
1200 Brussels, Belgium.�These authors contributed equally to this work.

Supplemental data for this article can be accessed here

� 2019 Informa UK Limited, trading as Taylor & Francis Group

BLOOD PRESSURE
https://doi.org/10.1080/08037051.2019.1633908

http://crossmark.crossref.org/dialog/?doi=10.1080/08037051.2019.1633908&domain=pdf&date_stamp=2019-06-28
https://doi.org/10.1080/08037051.2019.1633908
https://doi.org./10.1080/08037051.2019.1633908
http://www.tandfonline.com


to 2.2% when only patients satisfying the strictest def-
inition of RHTN (indicated above) are classified as
resistant [5–6].

Patients with RHTN have been shown to be at
higher risk of hypertension-related organ damage,
chronic kidney disease (CKD) and cardiovascular
(CV) events [7–8].

The diagnosis of RHTN requires confirmation of
persistently high BP levels by out-of-office measure-
ments, exclusion of causes of pseudoresistance (such
as poor adherence to prescribed medications and clin-
ician inertia) and screening for secondary causes of
hypertension, which may benefit from specific treat-
ment [1].

Finally, management of RHTN is often challenging
and implies identification and improvement of revers-
ible lifestyle factors, discontinuation of interfering
substances, maximization and optimization of antihy-
pertensive therapy as well as treatment of comorbid-
ities [3].

During the last years, several interventional thera-
pies, such as renal denervation (RDN) and baroreflex
activation therapy (BAT), have been proposed to
treat the most refractory cases with variable
results [9].

The aim of this retrospective study is to carefully
depict the characteristics of a multicentre cohort of
patients with a diagnosis of uncontrolled RHTN
according to the definition of the ESH/ESC guidelines
[1] and to compare these characteristics across differ-
ent subgroups (men vs. women, patients <60 years
old vs. >60 years old, patients with RHTN who
underwent RDN vs. patients who did not undergo
RDN) in two expert centres of Northern and
Southern Europe. Furthermore, we looked for baseline
differences between patients who were eventually con-
trolled vs. patients who remained refractory to ther-
apy at the end of the follow-up and predictors of
eventual BP control.

Methods

Inclusion criteria

Electronic medical files of all hypertensive outpatients
referred to the Hypertension Clinique of the
Cardiology Department of the Cliniques
Universitaires Saint-Luc (Brussels, Belgium) and to
the Hypertension Unit of the Division of Internal
Medicine of the A.O.U. Citt�a della Salute e della
Scienza (Torino, Italy) were reviewed from 2010 to
October 2018. Both Cliniques Universitaires Saint-Luc
and A.O.U. Citt�a della Salute e della Scienza are

Excellence Centres of the European Society of
Hypertension (ESH). The single inclusion criteria was
essential uncontrolled RHTN; i.e. patients with office
BP values �140 and/or 90mmHg, and 24-hour
ambulatory BP monitoring (ABPM) values �130 and/
or 80mmHg, despite the use of at least three antihy-
pertensive drugs including a diuretic after careful
exclusion of secondary causes of HTN. For patients
with several visits, only the first one, according to
which the patient met the criteria of resistant HTN,
was considered for data analysis.

Details on clinical data extraction, methods of BP
measurement and statistic tests may be found in the
Online Data Supplement.

Adherence to drug therapy was assessed at baseline
in a subsets of patients using a liquid chromatography
system coupled with a tandem mass spectrometer as
detector (LC-MS/MS) [10–12]. Along adherence
evaluation, four validated psychological questionnaires
(The Toronto Alexithymia Scale – TAS-20 [13], The
Emotion Regulation Questionnaire – ERQ [14], The
Post Traumatic Diagnostic Scale – PTDS [15], and
The Brief Symptom Inventory – BSI [16]) were admin-
istered in a subgroup of patients [17], also at baseline.
Further details on assessment of adherence and psy-
chological tests are available in the Online
Data Supplement.

Results

During the inclusion period, 313 patients out of 25
938 met the definition of RHTN (1.2%). The mean
age at diagnosis was 56 ± 12 years, 51% were men and
89.1% Caucasians. Overall, subjects had an increased
body max index (BMI 31 ± 6.7 kg/m2), 72 patients
(23%) were current smokers at the moment of the
first visit and 149 (48%) had a positive history
for smoking.

Mean seated office systolic and diastolic BP values
were 177 ± 26mmHg and 98 ± 19mmHg respectively,
with a pulse pressure (PP) of 79 ± 24mmHg.
Standing office SBP and DBP were 176 ± 26mmHg
and 100 ± 20mmHg, respectively. Twenty-four -hour
ambulatory SBP was 153 ± 22mmHg and 24-h ambu-
latory DBP was 90 ± 19mmHg, with a PP of
64 ± 18mmHg. Mean daytime ambulatory SBP and
DBP were 158 ± 19mmHg and 94 ± 16mmHg,
respectively, with a PP of 64 ± 16mmHg and mean
night-time ambulatory SBP and DBP were
144 ± 24mmHg and 82 ± 19mmHg, with a PP of
61 ± 15mmHg. According to ABPM readings, 126
patients (40%) were non- or reverse dippers.
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Approximately 63% patients were dyslipidaemic,
32% had type 2 diabetes and 23% had CKD. Fifty-one
patients (16%) had a positive history of acute myocar-
dial infarction, 14 (5%) suffered from heart failure, 17
(5%) from valvular disease and 130 patients (42%)
had left ventricular hypertrophy (LVH). Among all
comorbidities, Obstructive Sleep Apnoea Syndrome
(OSAS) was the most frequent, affecting 85 (27%)
patients, of whom 52 (17%) required continuous posi-
tive airway pressure (CPAP) therapy. All clinical and
biochemical characteristics are shown in Table 1.

The median number of antihypertensive drug
classes used at the diagnosis was 5 [4–6]. The propor-
tion of patients on different antihypertensive drug
classes at baseline is shown in Figure 1. Notably, at
the time of diagnosis, only 107 patients (34%) were
under treatment with aldosterone antagonists.

Among non-antihypertensive medications, accord-
ing to comorbidities, statins and other lipid lowering
agents were prescribed in 43% and 10% respectively,
oral antidiabetic agents and insulin in 23% and 10%
respectively, and low dose acetylsalicylic acid in 40%.

69 patients (22%) were on antidepressant drugs and
73 subjects (21) underwent renal denervation.

Follow-up

At the end of the follow-up (median 2 year [1–4]),
seated Office SBP and DBP values decreased by
�19 ± 29mmHg and by �11 ± 17mmHg, respectively
(DPP �8 ± 21mmHg). Twenty-four hour ambulatory
SBP and DBP values decreased by �9 ± 23mmHg and
�6 ±14 mmHg (DPP �2 ± 16mmHg), daytime ambu-
latory SBP and DBP reduced by �11 ± 24mmHg and
by �6 ± 14mmHg (DPP �4 ± 14mmHg), and nigh-
time ambulatory SBP and DBP values decreased by
�10 ± 24mmHg and by �7 ± 15 (DPP
�3 ± 13mmHg), respectively.

Among patients who were still in follow-up
(n¼ 127, 41%), the median number of antihyperten-
sive drugs was 5 [4–6]. RAS inhibitors, dihydropyri-
dine CCBs, thiazide or thiazide like diuretics and BB
remained the most frequent antihypertensive classes
prescribed (84%, 74%, 69%, 57%), while a pivotal

Table 1. Characteristics of patients with resistant hypertension at baseline.
Characteristics Overall cohort (n¼ 313)

Age 61 (± 12)
Age at diagnosis of RHTN 56 (± 12)
Sex (men) [n (%)] 160 (51%)
BMI (kg/m2) 31 (± 6.7)
Current smoker [n (%)] 72 (23%)
Ever smoker [n (%)] 149 (48%)
Dyslipidaemia [n (%)] 196 (63%)
Type 2 Diabetes [n (%)] 99 (32%)
CKD – EPI-CKD equation (eGFR <60mL/min/1.73 m2) [n (%)] 71 (23%)
Coronary Artery Disease
Acute Myocardial Infarction 51(16%)

CABG 19(6%)
PCI 42(13%)

Unstable Angina 4 (1%)
Heart Failure 14 (5%)
Valvular disease 17 (5%)
Arrhythmia
Atrial fibrillation 18(6%)
Other 7 (2%)

LVH [n (%)] 130 (42%)
OSAS 85(27%)
Requiring cPAP 51(17%)
Not requiring cPAP 31 (10%)

Stroke 21 (7%)
Transient Ischaemic Attack 7 (2%)
Peripheral Vascular Disease 29 (9%)
Serum creatinine (mg/dL) 1.1 (± 0.4)
Serum potassium (mmol/L) 4 (± 0.5)
eGFR (ml/min/1.73 m2) 75 [56–88]
Haemoglobin (g/dL) 14.3 [13.2–15.3]
Albuminuria (g/24 h) 23.64 [6.89–115]
Proteinuria (g/24 h) 0.14 [0.1–0.7]
HbA1c 6.1 [5.6–6.8]
No. of antihypertensive drugs classes at baseline 5 [4–6]
No. of drugs 8 [5–11]

BMI: Body Mass Index; CKD: Chronic Kidney Disease; CABG: Coronary Artery Bypass Graft; PCI: Percutaneous Coronary
Intervention; LVH: Left Ventricular Hypertrophy; OSAS: Obstructive Sleep Apnea Syndrome; HTN: Hypertension; eGFR:
estimated Glomerular Filtration Rate.
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increase in prescription of aldosterone antagonists
was observed (48% vs. 34% at baseline, p< 0.001)
(Figure 1).

Patients with persistent RHTN vs. controlled RHTN
at follow-up

At the end of the follow-up, 26% (81) were eventually
controlled and 74% remained resistant to treatment.
BP control was defined as OBP <140/90mmHg and
daytime ambulatory BP <135/85mmHg.

Both median numbers of antihypertensive agents at
diagnosis and at follow-up were lower in patients
who reached BP control (5 [3–5] vs. 5 [4–6], p-value
¼ 0.001 and 5 [4–6] vs. 5 [4–6], p-value ¼ 0.02,
respectively), while no significant differences in terms
of prescribed antihypertensive drug classes were
found (Table S1).

No differences in terms of age, sex, BMI, or
comorbidities were found when patients with persist-
ent RHTN (n¼ 232) at follow-up were compared
with those who reached BP control (n¼ 81); only cor-
onary artery disease was significantly more frequent
in subjects with persistent RHTN at follow-up (acute
myocardial infarction: 20% vs. 6%, p-value ¼ 0.005).
Both seated and standing Office SBP at diagnosis
were significantly higher in patients with persistent
RHTN (seated Office SBP: 180 vs. 168mmHg, p-value
¼ 0.001; standing Office SBP: 178 vs. 168mmHg,

p-value ¼ 0.003, respectively), while no differences
were detected either in terms of Office diastolic or
ambulatory BP values (Table S1).

Analysis of PP values at baseline showed higher
baseline PP values at Office and daytime ambulatory
readings in patients who were still uncontrolled at the
end of the follow-up when compared to patients who
reached BP control (Seated Office PP: 82 vs.
71mmHg, p-value ¼ 0.001 – Standing Office PP 79
vs. 68mmHg, p-value ¼ 0.001 – Daytime ambulatory
PP: 65 vs. 60mmHg, p-value ¼ 0.04). When compar-
ing differences in terms of BP values from baseline to
follow-up between the two subgroups, Office BP
decreased two or three times more in patients who
reached BP control (D Seated Office SBP/DBP: �36/
�21 vs. �13/�7mmHg, p-value <0.001/<0.001 – D
Standing Office SBP/DBP: �39/�22 vs. �10/
�6mmHg, p-value <0.001/<0.001) and this differ-
ence was even more pronounced when considering
ambulatory BP measurements (D Daytime ambulatory
SBP/DBP: �31/�18 vs. �5/�3mmHg, p-value
<0.001/<0.001 – D Night-time ambulatory SBP/DBP:
�29/�19 vs. �4/�3, p-value <0.001/<0.001 – D 24-h
ambulatory SBP/DBP: �31/�18 vs. �4/�3mmHg, p-
value <0.001/<0.001) (Figure 2) (Table S1).

In univariate analysis, the single variables associ-
ated with controlled hypertension at follow-up were:
Seated Office SBP at baseline (OR 0.98; IC 95% [0.97;
0.99], p-value ¼ 0.009), Seated Office PP at baseline

Figure 1. Changes in antihypertensive drugs prescription from baseline to follow-up in the overall cohort of resistant hypertensive
patients. �p-Value <0.001. RAS: Renin-Angiotensin-System; FU: Follow-up; CCBs: Calcium Channel Blockers; TZD: Thiazide diuretics.
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(OR 0.98; IC 95% [0.97; 0.99], p-value ¼ 0.004), num-
ber of antihypertensive drugs at baseline (OR 0.74; IC
95% [0.62; 0.88], p-value ¼ 0.001), history of myocar-
dial infarction (OR 0.27; IC 95% [0.10; 0.73], p-value
¼ 0.009), and “cognitive reappraisal” (known as the
ability to change the way one thinks about a poten-
tially emotion-eliciting event in order to modify its
emotional impact) at the Emotion Regulation
Questionnaire (ERQ) questionnaire (OR 1.95; IC 95%
[1.11; 3.40], p-value ¼ 0.019).

In multivariate analysis, the single independent
predictor of eventual BP control after intensive man-
agement in the expert centre was psychological

characteristic “cognitive reappraisal” (OR 2.06; IC
95% [1.10; 3.84], p-value ¼ 0.02) (Table 2).

Fully adherent subgroup of patients

Direct measurement of adherence by LC-MS/MS was
available in a subgroup of 107 patients. Sixty-seven
patients (63%) were fully adherent, 12 patients (11%)
were partly adherent and 28 (26%) were non-adher-
ent. The sixty-seven fully adherent patients were com-
parable to the overall cohort in terms of age, sex,
comorbidities and major CV risk factors (Table S2).
Fully adherent subjects had lower systolic and

Figure 2. Office and ambulatory BP changes between baseline and follow-up in persistent resistant and controlled hypertensive
at follow-up. SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure.
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diastolic BP values at baseline (daytime ambulatory
BP 149/88 vs. 160/95mmHg, p-value <0.001/<0.005;
for all the other BP measurements see Table S2) and
were on a lower number of antihypertensive drugs (4
vs. 5, p-value ¼0.005). Despite a longer median fol-
low-up (3 vs. 1.5 years, p-value <0.001), the propor-
tion of patients reaching BP control at the end of the
follow-up was similar to that of the overall population
(30% vs. 25%; p-value ¼ 0.3) (Table S2).

According to psychological evaluation, fully adher-
ent patients were more likely to modify the emotional
impact of stressful situations (“cognitive reappraisal”
at ERQ test: 4.9 vs. 4.3, p-value ¼ 0.027).

Finally, when performing the univariate analysis on
the fully adherent subgroup, only the “cognitive reap-
praisal” characteristic (OR 1.95; IC 95% [1.11; 3.4],
p-value ¼ 0.019) was found to be a significant
predictor of persistent uncontrolled hypertension at
follow-up (Table S3).

Subgroup analysis

Comparison of characteristics of patients from
Brussels vs. Torino, men vs. women, patients older or
less than 60 years old and patients who underwent
RDN or not, as well as the corresponding tables, are
to be found in the Online Supplement.

Discussion

The main results of our study can be summarized as
follows: (1) even in expert centres, only a small per-
centage of patients with resistant hypertension
reached BP control at the end of the follow-up
(around 26%), as well in the whole series as in
patients fully adherent to antihypertensive regimen;
(2) when compared with patients who remained
resistant, patients who eventually reached BP control
had lower office systolic BP at baseline, despite being
on a lower number of antihypertensive drugs, had
less stiff arteries as assessed by PP and less target
organ damage; (3) in multivariate analysis, the single
predictor of eventual BP control was the ability to

modify the emotional impact of stressful situations,
irrespective of the aforementioned factors; (4) while
these conclusions hold true both in the whole series
and in fully adherent patients, the latter were also
characterized by a better ability to modify their own
reaction to emotional stress.

First, our results underline the difficulty to reach
BP control in patients with resistant hypertension,
irrespective of the expert centre involved or the treat-
ments used. In order to reach BP control in patients
with RHTN, current guidelines recommend to imple-
ment diuretic treatment by increasing the existing
diuretic dosage, or shifting to a more effective one
(such as chlorthalidone or indapamide), and by add-
ing as a fourth-line treatment a mineralocorticoid
receptor antagonist (MRA) [1–2]. In agreement with
these recommendations, in our bi-centric cohort we
documented a marked increase in the prescription of
spironolactone from baseline to follow-up (from 34%
to 48%, p-value <0.001). Though clearly insufficient,
a proportion of �50% of patients on aldosterone
antagonists is higher than that achieved in most
resistant hypertension trials and registries [18–21]. In
a subset of patients characterized by particularly
severe, refractory hypertension (21%), renal denerv-
ation was performed. Still, despite intensive attempts
to improve BP treatment and use of exceptional
therapies, three quarters of the patients remained
uncontrolled at the end of follow-up.

Second, patients who remained resistant at the end
of the follow-up had higher baseline Office and day-
time ambulatory PP values when compared to
patients who reached BP control. Overall, these data
suggest that reaching BP control could be easier for
patients with lower PP values, emphasising the role of
arterial stiffness in sustaining resistant hypertension.
Accordingly, PP evaluation, often ignored or disre-
garded, should be more often taken into account in
order to predict therapeutic success and/or help
selecting patients who could benefit more from spe-
cific therapeutic approaches, at least in resistant
hypertensive population.

Table 2. Predictors of eventual blood pressure control at last follow-up in the expert centre.
Univariate analysis Multivariate analysis

Variable Odds ratio (95% IC) p Value Odds ratio (95% IC) p Value

Baseline Office SBP� 0.98 [0.97–0.99] 0.009 0.98 [0.95–1.02] 0.4
Baseline Office PP� 0.98 [0.97–0.99] 0.004
N. of antihypertensive drugs at baseline 0.74 [0.62–0.88] 0.001 0.62 [0.36–1.10] 0.1
History of Myocardial Infarction 0.27 [0.10–0.73] 0.009
Cognitive reappraisal score 1.95 [1.11–3.40] 0.019 2.06 [1.10–3.84] 0.02

SBP: Systolic Blood Pressure; PP: Pulse Pressure.�OR/mmHg
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Another explanation to the low rate of BP control
achieved may be the higher prevalence of CV compli-
cations, particularly of previous myocardial infarction,
among those patients who remained uncontrolled at
the end of the follow-up. If on one hand, it is well
known that patients with resistant hypertension have
an increased risk of target organ damage (TOD) and
CV complications [1,7], on the other hand, the rela-
tions between TOD, CV comorbidities and resistant
hypertension can also be bidirectional. Indeed the
presence of LVH, aortic stiffness, CKD and/or of
other CV structural and functional alterations may
contribute, to the maintenance of resistant hyperten-
sion. Therefore, therapeutic strategies aiming to
reduce TOD should be considered as crucial as anti-
hypertensive medications to increase the probability
to reach BP control and improve patient progno-
sis [22].

Third, ability to modify the emotional impact of
stressful situations was associated with a better adher-
ence to antihypertensive drug treatment and, irre-
spective of adherence, was the single independent
predictor of eventual BP control. Along the same
lines, in patients with refractory hypertension referred
to our centre, poor adherence correlated with a

tendency to suppress expression of emotions and an
increased difficulty to describe feelings [17]. Besides
recent hospital admission for hypertension, the best
predictors of poor drug adherence were the lack of
recourse to the strategy of putting things in perspec-
tive in stressful situations and the level of somatiza-
tion, while truly resistant patients were characterized
by self- and other-blame as well as avoidance and
emotional blunting [17]. In many cases these psycho-
logical characteristics may reflect maladaptation to
previous traumatic events and subsequent post trau-
matic stress disorder (PTSD) [17,23–25]. Notably,
both in the previous and in the current study, no
other basic clinical or demographic characteristics
allowed predicting either drug resistance, drug adher-
ence [17] or eventual BP control after intensive man-
agement in patients with RHTN.

This study has limitations. The first limitation is
the retrospective nature of the study. In order to limit
the risk of bias, we systematically collected detailed
information from all patients, providing an accurate
description of their general characteristics and ambu-
latory monitoring BP values for all participants.
Furthermore, our cohort incorporated patients from
Brussels and Torino Excellence Centres and, as such,

Figure 3. Hypothetical model of the interactions between drug adherence, psychological profile and target organ damage in the
pathogenesis of resistant hypertension.
Target organ damage, poor drug adherence and previous traumatic experiences/altered psychological profiles are the cornerstones of resistant hyperten-
sion, the “white elephant” in the field. They may be involved either separately or jointly. A few possible scenarios include: (i) poor drug adherence (2) may
lead to TOD (1), which increases drug resistance even when drug adherence is afterwards improved; (ii) in hypertensive patients with increased arterial
stiffness and/or TOD (1), reaching BP control may be difficult, inducing them to stop medications because of discouragement (2); (iii) altered psychological
profiles (3) may be responsible for intentional (i.e. M€unchausen syndrome) poor adherence (2), leading to an increased risk of TOD and finally of RHTN (1);
(iv) or induce neuro-hormonal or inflammatory changes eventually leading to RHTN (1), irrespective of drug adherence.
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is likely representative for both Northern and
Southern Europe. Second, adherence evaluation
through therapeutic drug monitoring was only avail-
able for a subgroup of patients (111 out of 313
patients). Still, our results (especially the general char-
acteristics at baseline and at follow-up, the rate of
hypertension control and the influence of psycho-
logical characteristics on BP control) were similar in
the overall population (n¼ 313) and in the subgroup
of patients who were fully adherent to antihyperten-
sive regimen (n¼ 67). Finally, our results may not be
readily extrapolated to patients with milder form of
RHTN, seen in less specialized settings.

In conclusion, our study further contributes to
build evidence on the importance of psychological
factors, particularly the ability to adjust expression of
emotion in stressful situations in the pathophysiology
and response to treatment of severe, resistant forms
of hypertension. Overall, our findings [17] add fur-
ther support to the recommendation to assess psy-
chological profile in patients with drug resistant
hypertension before considering complex, potentially
dangerous regimens or interventional therapies [26].
Further studies should aim at evaluating the efficacy
of psychological interventions to improve BP control
in patients with refractory hypertension. More mech-
anistic studies incorporating hormonal dosages, func-
tional magnetic resonance [27] and/or PET-CT [28]
would also be of interest. It is definitely time to
widen our perspective [24] and incorporate psycho-
logical aspects in our understanding of the patho-
physiology of RHTN (see tentative model in
Figure 3).
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