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ABSTRACT

Hypertension (HTN) is the number one risk factor for cardiovascular events and is the leading cause of death
worldwide. However the awareness treatment and control of blood pressure (BP) continues to be low worldwide
despite the continuous effort for improvement. A particularly severe form of HTN is resistant hypertension (RH).
In the ESH quidelines HTN was defined as resistant when despite life style changes and treatment with more than
three drugs in maximum tolerated doses (thiazide/thiazide like diuretics, an RAS blocker and a calcium channel
blocker), BP continues to be >140/90 mm Hg. However its important to exclude low adherence, secondary HTN
with clinic but also with out-of-office blood pressure and 24h BP, in order to exclude pseudo-resistant HTN.

The prevalence of RH ranges from 59-309%, on the basis of the definition used. However the true prevalence of
RH after applying a strict definition and having excluded pseudo-resistant HTN is less than 10% and close to 5%
in treated patients. The pathophysiology of true RH involves neurohormonal activation.

RH increases the risk of cardiovascular morbidity and mortality and renal outcomes. Epidemiological studies are
necessary to mare precisely define the frequency of RH and better assess this problem in the general population.

—x Key-words: resistant hypertension, precisely

Diagnosis

The diagnosis should rule-out pseudo-resistance
HTN. Pseudoresistance is suboptimal BP control
secondary to medication nonadherence, white-coat
effect, or poor measurement technique. The exclu-
sion of pseudo-hypertension is of paramount impor-
tance for the establishment of an accurate diagnosis.
BP is often measured inaccurately; wrong-sized cuffs,
measurement of BP only once, cuff placement over
the patient’s clothes, and wrong position of the pa-
tient are common mistakes performed in everyday
clinical practice. Apparent treatment-resistant HTN
is the term used in epidemiological studies for cases
in which patients meet the criteria for RH but have
unverified adherence or medication dosing or have
not ruled out the white-coat effect. Under-treatment
is also a common cause of pseudo-resistant hyper-
tension, and studies indicate that a lack of BP control

is often attributable to the absence of treatment in-
tensification. There are some important questions
to answer in this field. Is the patient taking the med-
ication? Are the measurements accurate? What is
the patients BP out of the office?

Risk factors

Lifestyle factors such as excessive alcohol (three or
more drinks per day), sodium intake that exceeds 10
g per day and several drugs and substances may in-
crease BP levels and contribute to the presence of
RH. Non-steroidal anti-inflammatory drugs
(NSAIDs) represent probably the most common
agents in terms of worsening BP control. The use of
NSAIDs not only increases BP levels but also can
blunt the effect of various antihypertensive drugs
such as diuretics and RAS blockers. The hyperten-
sive effect of NSAIDs is more pronounced in pa-
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tients with chronic kidney disease. Other substances
that can increase BP levels are decongestants and
stimulant agents used for weight loss and also con-
traceptives, cyclosporine, erythropoietin, and corti-
sone that increase BP levels mainly through fluid re-
tention.

Secondary HTN

Patients with resistant hypertension should be eval-
uated for secondary hypertension, such as chronic
kidney disease, primary aldosteronism, obstructive
sleep apnea, renovascular hypertension, catecho-
lamine secreting tumors, Cushing syndrome, since
recognition and directed therapy may improve blood
pressure control. Kidney disease should be assessed
in patients with an elevated serum creatinine or ab-
normal urinalysis. Primary aldosteronism is more
common than previously thought and often goes un-
diagnosed, with a prevalence ranging from 8% to
30% in various hypertensives. Obstructive sleep ap-
nea is very common in patients with resistant hyper-
tension. Treating obstructive sleep apnea with con-
tinuous positive airway pressure (CPAP) in patients
with RH has been shown to decrease 24-hour am-
bulatory blood pressure. Obesity and obstructive
sleep apnea are both risk factors for RH.

Treatment

Blood pressure targets should be individualized
based on patient characteristics, medication side ef-
fects, patient tolerance, and preferences. In patients
with RH like in general population BP should be
reduced below 140/90 mmHg and below 130/80
mmHg if well tolerated. According to recent 2023
ESH HTN guidelines effective treatment of true re-
sistant hypertension should combine (i) lifestyle
changes (particularly reduction of sodium and alco-
hol intake, implementation of regular physical ac-
tivity and weight loss in overweight or obese pa-
tients), (ii) discontinuation of interfering substances,
(1ii) rationalization of current treatment and (iv) the
sequential addition of antihypertensive drugs to the
existing triple therapy. It is important to start first
with nonpharmacological treatment that will support
pharmacological therapy. It is well known that a
healthy lifestyle is a very important factor affecting
BP values. Patients should therefore, first of all, limit
their dietary salt supply to 4-6 g/day and start physical
activity. The best form of sport that lowers both SBP
and DBP is regular aerobic exercise, including walk-

ing or running on a treadmill. Another element af-
fecting the reduction in pressure values is, of course,
the weight loss.

Pharmacological treatment consists of a group
of =3 hypotensive drugs. The classic regimen con-
sists of the use of a RAS blocker, long-acting calcium
channel blocker (most commonly amlodipine), and
long-acting thiazide/or thiazide like diuretic.

In patients with preserved glomerular filtration
rate, the preferred first-line diuretic is either chlor-
thalidone or indapamide because of their longer half-
life and more potent antihypertensive effect com-
pared with hydrochlorothiazide. Loop diuretics are
preferred in patients with an estimated glomerular
filtration rate less than 30 mL/min and Torsemide
can be proffered because of once a day dose. If blood
pressure is still not controlled on maximally tolerated
therapy with these 3 agents, a mineralocorticoid re-
ceptor antagonist (spironolactone or eplerenone)
should be the fourth-line agent. The addition of oth-
er agents should be based on individual factors. Va-
sodilating beta-blockers (labetalol, carvedilol,
nebivolol, bisoprolol) may be the preferred fifth-line
agent unless there are special conditions. Other
choices include clonidine, a centrally acting alpha-
2 agonist. The PATHWAY-2 trial demonstrated that
spironolactone was superior in BP compared with
bisoprolol (a beta-blocker), doxazosin (an alpha-
blocker), or placebo as add-on therapy in patients
with resistant hypertension on 3 blood pressure med-
ications. However the trials PATHWAY-2 and Re-
HOT were short-term efficacy studies showing the
effect on BP-lowering after 12 weeks of treatment
and both studies included a relatively small number
of patients, with low control rate at the end of the
study. Side effects of spironolactone include hyper-
kalemia and gynecomastia, and the drug should be
used with caution in chronic kidney disecase. If gy-
necomastia becomes intolerable, eplerenone should
be the choice. However in many countries, eplere-
none is only approved in patients with HF, and eple-
renone and spironolactone are not approved for use
in hypertension. In a survey in the USA only 9% of
patients with RH were treated with an MRA, and
only 30% of patients were prescribed spironolactone
at enrolment in the RADIANCE TRIO trial in pa-
tients with resistant RH. New more selective nons-
teroidal MRAs such as finerenone, could be might
alternative to spironolactone for patients RH.
Spironolactone should be used with caution in pa-
tients with reduced eGFR and baseline potassium
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levels >4.5 mmol/l. Direct vasodilators, such as hy-
dralazine or minoxidil, should be used in combina-
tion with diuretics and b-blockers because they may
cause severe fluid retention and reflex sympathetic
activation with tachycardia. In other comorbidities
such as patients with OSA, continuous CPAP may
be of moderate benefit, especially when this condi-
tion is severe (AHI >30 events/h). In obese patients,
GLP1 receptor agonists can reduce body weight,
modestly lower BP and improve CV prognosis in pa-
tients with type 2 diabetes or with established CVD.
Bariatric surgery can lower BP, CV risk factors and
risk of CV events in severely obese patients and may,
reduce the burden of antihypertensive medication
when these patients have resistant hypertension. In
patients eligible for treatment with SGLT2is, their
use may add a moderate BP-lowering effect to the
background of the antihypertensive therapy RH.

Non Pharmacologic Treatment

Non Pharmacologic treatment includes mainly de-
vices such as renal denervation, and carotid barore-
ceptor stimulation.

Renal denervation (RDN): is a minimally inva-
sive, investigational procedure and the mechanism
includes the interruption of the renal sympathetic
activity by destroying sympathetic nerves localized
close to the renal arteries. According to 2023 ESH
hypertension guidelines RDN can be considered as
an additional treatment option in patients with RH
if eGFR is >40 ml/min/1.73 m? (II B). It is important
to confirm RH and to exclude secondary causes of
hypertension before the procedure. Early trials on
RDN are focused on severe hypertension, with SBP
over 160 mmHg. In the SYMPLICITY HTN-2 trial,
they found that RDN is safe and provides a lasting
reduction in BP to 1 year. However, the SYMPLIC-
ITY HTN-3 trial proved to be a failure. New study,
the SPYRAL HTN-OFF MED confirmed the efficacy
of RDN in lowering BP in the absence of medications.
The SPYRAL HTN-ON MED trial showed remark-
ably lower values of BP at 6 months in the RDN
group. The RADIANCE-HTN TRIO using a newer
catheter design showed a decrease of 5.8 mmHg com-
pared with controls, a modest benefit. Baroreflex ac-
tivation therapy: was initially associated with a high
number of adverse incomes, mainly related to
periprocedural complications due to the implanta-
tion of electrodes around both carotid arteries. How-

ever, the procedure has developed and shown
promising effects in recent years.

The first study was the DEBuT-HT trial. After
3 months of baroreceptor stimulation, a reduction
in SBP of 21 mmHg and DBP of 12 mmHg was
achieved. The reduction in BP was even greater after
12 and 24 months of treatment. The Rheos Pivotal
Trial, resulted in an average reduction 25 mmHg.
Similar outcomes were revealed in the Barostim neo
trial with 26 mmHg reduction.

Conclusions

To properly diagnose RH, BP measurement
should be performed meticulously following the rec-
ommendations of current guidelines. It is also nec-
essary to exclude factors that may contribute to the
misdiagnosis of RH, so-called pseudo-RH.

In the diagnosis of RHT, it is crucial to consider
the presence of secondary causes that contribute to
its development. Early detection of secondary HT,
particularly in younger patients, holds the potential
to prevent irreversible structural and functional
changes in organs, thus mitigating the risk of organ
failure.

The pharmacological treatment of RH is com-
plex. The main groups of drugs are blockers of the
RAA system, long-acting calcium channel blockers,
and long-acting thiazide diuretics, which are com-
bined in polytherapy. In addition to pharmacological
treatments, all patients at every stage of therapy
should take care of the principles of a healthy
lifestyle, i.e., limit salt intake, increase physical ac-
tivity, and reduce body fat. Furthermore, the use of
autonomic neuromodulation therapies in RH treat-
ment has become very promising recently. Clinical
trials on device-based therapies are still ongoing.

CONCLUSIONS

Given the association with multiple comorbidities
and the need for multiple and complex drug thera-
peutic regimens, we recommend to address patients
with true resistant hypertension to a hypertension
specialist or, if necessary, to a hypertension specialist
center. A dedicated tertiary BP clinic can be useful
to perform the necessary diagnostic steps, optimize
the multidrug treatment regimen, reduce the likeli-
hood of drug-related adverse effects and increase
adherence to treatment. Patients should receive a
dedicated program of follow-up.
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