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Epidemiologia

NCD Risk factor Collaboration, Lancet 2021

Undiagnosed

Diagnosed, not treated

Treated, not controlled

Treated, 
controlled

Nessuno se ne 
occupa … 

Vanno bene 

Ce ne occupiamo, 
ma non vanno bene 



3 termini differenti per uno stesso concetto

Calhoun, Current Opin Nephrol Hypertens, 2017



Urge un cambio di approccio

Popolazione eterogenea
con 1 caratteristica in comune
‘Ipertensione non controllata’



Teaching seminar RH, ESH annual Meeting, Athen 2022

Uncontrolled HT
EUROSPIRE III: 40-50% of all hypertensive patients

Secondary HTN
3-5%

Pseudoresistant HTN
5-20%

• White coat effect
• Poor adherence

• Intolerance to treatment
• Not optimized treatment

Domandiamoci il perché ?! 

True 
resistant 

HTN
2-5%



Il nuovo concetto di:
«Ipertensione veramente resistente»

Uncontrolled HT 
 

 
pseudo-resistant HT

secondary HT

                                                                     = true resistant HT 

Definition of true resistant HT, ESH Guidelines 2023



rHT→      rischio cardiovascolare

470,386 individuals with resistant vs. non-resistant HT

Sim et al. Kidney Int, 2015

Ischemic heart event

Congestive heart failure

Cerebrovascular accident

End-stage renal disease

Mortality



Teaching seminar RH, ESH annual Meeting, Athen 2022

Uncontrolled HT
EUROSPIRE III: 40-50% of all hypertensive patients

Secondary HTN
3-5%Pseudoresistant HTN

5-20%

• White coat effect
• Poor adherence

• Not optimized treatment
• Intolerance to treatment

True 
resistant 

HTN
2-5%

HT pseudo-resistente: la prima causa di 
ipertensione non controllata



HT pseudo-resistente : definizione

“high blood pressure that 

seems to resist treatment, 

when other factors are raising 

blood pressure and 

making treatment difficult”



Fattori interferenti

“high blood pressure that 

seems to resist treatment, 

when other factors are raising 

blood pressure and 

making treatment difficult”

Non-adherence

Inappropriate treatment
- Drug class
- Low dosis

Obesity

Salt
Alcohol
Smoke

Interfering 
medicines

Sleep apnea
Sleep deprivation

Drugs

Physical 
inactivity

CKD



Il ruolo importante dell’anamnesi

“high blood pressure that 

seems to resist treatment, 

when ANAMNESIaising

blood pressure and 

making treatment difficult”

Non-adherence

Inappropriate treatment
- Drug class
- Low dosis

Obesity

Salt
Alcohol
Smoke

Interfering 
medicines

Sleep apnea
Sleep deprivation

Drugs

Physical 
inactivity

0

CKD



     Gli anti-ipertensivi agiscono bene, ma ... 

Berra E, Hypertension 2018



   Ragioni di ridotta aderenza

Tomaszewski et al. Wlad Lek, 1999



   La non-aderenza è proporzionale al                 
N° di cpr prescritte

Gupta et al. 2017; 69:1113-20

UK

Czeck 
republic



Inerzia clinica

Philipps LS. Ann Intern Med, 2001

= incapacità degli operatori sanitari di iniziare o intensificare 

il trattamento quando indicato (cioè quando la pressione 

arteriosa non è nel target)



   Linee guida

.

ESH Guidelines, 2023



   Linee guida

ESH Guidelines, 2023



Teaching seminar RH, ESH annual Meeting, Athen 2022

Uncontrolled HTN
EUROSPIRE III: 40-50% of all hypertensive patients

Secondary HTN
3-5%Pseudoresistant HTN

5-20%

• White coat effect
• Poor adherence

• Not optimized treatment
• Intolerance to treatment

True 
resistant 

HTN
2-5%

Ipertensione secondaria: forse non così 
rara come si pensa …



ESH-ESC Guidelines 2023

   Forme secondarie di HT secondo l’età

6-20% 
< 1% 

2-5% 

6-14% 

< 1-6 %



ESH-ESC Guidelines 2023

   Ipertensione secondaria: indicazioni al 
depistaggio

1. Apparent resistant HT

2. Younger patients (< 40y) with grade 2 or 3 HT or HT of any grade in childhood

3. Severe (grade 3) HT or malignant HT

4. Hypertensive emergency

5. Sudden onset of HT

6. Acute worsening of BP control in patients with previously well controlled by treatment

7. Severe/extensive organe damage, particularly if disproportionate for the duration and 

severity of BP elevation



ESH-ESC Guidelines 2023

8. Clinical or biological features suggestive of endocrine causes of HT, of atherosclerotic 

renovascular disease or fibromuscular dysplasia or of obstructive sleep apnea

9. Severe HT in pregnancy or acute worsening of BP control in pregnant women with 

preexisting HT

   Ipertensione secondaria: indicazioni al 
depistaggio



Pedrosa, Hypertension 2011

   Le apnee ostruttive del sonno sono la causa N°1 
delle forme secondarie di HT



   Link tra apnee e rHT

Recurrent apneas/hypopneas                                       
Respiratory efforts  (arousals)

$

Systemic metabolic effects of SA

SNS hyperactivity  Inflammation

           Oxidative stress             Hypercoagulability

            Vascular rigidity            RAAS hyperactivity

HT                                                           

Hyperhydratation                                   



   Efficacia della CPAP in caso di rHT

24hSBP

24hDBP

-5.1 mmHg

-4.2 mmHg

Labarca, Sleep medicale rev 2021



   HT e CPAP: indicatori di risposta

1. HT resistenti

2. Paziente con sonnolenza diurna

3. Pazienti con ipertensione notturna / non-dipper



Genomic and 

epigenetic events?

Environmental 

factors?

Young adrenal gland

Continuous ZG CYP11B2 

expression

Older adrenal gland

Discontinuous ZG CYP11B2 

expression with APCC

Aldosterone-producing

micronodule (<10 mm)

Aldosterone-producing

nodule (<10 mm)

APA (≥ 10 mm)

Markou A, et al. J Clin Endocrinol Metab. 2013;98:1409–16; 2. Baudrand R, et al. Hypertension. 2017;69:950–6

Iperaldosteronismo primario (PA)



Aldosterone producing cell 

clusters

with somatic mutations
KCNJ5, CACNA1D, ATP1A1, and ATP2B3

Genomic and 

epigenetic events?

Environmental 

factors?

Young adrenal gland

Continuous ZG CYP11B2 

expression

Older adrenal gland

Discontinuous ZG CYP11B2 

expression with APCC

Aldosterone-producing

micronodule (<10 mm)

Aldosterone-producing

nodule (<10 mm)

APA (≥ 10 mm)

Markou A, et al. J Clin Endocrinol Metab. 2013;98:1409–16; 2. Baudrand R, et al. Hypertension. 2017;69:950–6

Iperaldosteronismo primario (PA)



Prevalenza dell’iperaldosteronismo primario

Bilateral 

hyperplasia

Unilateral 

adenoma

Monticone et al. Prevalence and Clinical Manifestation of PA. JACC 2017, 69: 1811-20



Prevalenza dell’iperaldosteronismo primario

Vaidya et al.. Am J Hypertens. 2022



Monticone et al. CV events and HMOD in PA compared with essential HT.                                                                                                                          

Lancet Diabets Endocrinol. 2018

PA: booster del rischio CV



Association 
of endocrin. 

2006

Endocrine 
society 
2016

French 
Society of HT 

2016

ESH 
2023

ESC 
2024

Endocrine 
society 
2025

Resistant HT

Unexplained or 
diuretic-induced 
hypokaliemia

HT < 40 years

Adrenal 
incidentaloma

BP > 150 mmHg

All HT patients

HT with                           
sleep apnea

HT with                       
atrial fibrillation

Extensive target 
organ damage

Suspected familial 
form

PA: indicazioni allo screening 



Amar, ESH Congress 2025

Highest priority
Resistant HT, HT with hypokaliemia

High priority
Young HT patients, adrenal incidentaloma + HT

Moderate priority
Severe HT, severe organe damage, AF, OSAS

Low priority
Older patients, with well-contolled HT

PA: indicazioni allo screening 



Screening del PA: considerazioni generali

❖ Il test di screening consiste nel dosaggio dell'aldosterone plasmatico e della renina, 

interpretando il loro rapporto (rapporto aldosterone-renina, ARR)

❖ l'ARR dipende dal tipo di test utilizzato e dalle unità

❖ Le tecniche di dosaggio e gli standard variano a seconda del laboratorio

❖ La determinazione del cut-off diagnostico è complessa 

❖ Ampia variabilità inter- ed intraindividuale



➢ Necessità di standardizzare le condizioni per ridurre al minimo i risultati falsi positivi e falsi 

negativi:

➢ Interrompere farmaci interferenti

➢ Ottimizzare gli apporti di sale ed il potassio plasmatico  

➢ Test più sensibile se eseguito al mattino

➢ Prelievo da via venosa (ad es. venflonTM) per evitare l'aumento della renina indotto 

dallo stress

Screening del PA: considerazioni generali



Sembra semplice, ma… 



Meccanismi implicati nella «resistenza» 

Tsioufis et al. J International J Hypertension, 2010

Volume 
overload

Sympathetic 
overactivity
Sympathetic 
overactivity

Structural 
vascular 
changes

Arterial 
stiffening

Arterial 
remodelling



Il ruolo della deplezione di sodio

Tsioufis et al. J International J Hypertension, 2010

Volume 
overload

Sympathetic 
overactivity
Sympathetic 
overactivity

Structural 
vascular 
changes

Arterial 
stiffening

Arterial 
remodelling

Dieta povera in sodio Diuretici



Dieta ricca vs. povera in sale

Pimenta et al. Hypertension, 2009

High salt diet:  
15 g/24h

Low salt diet:                  
3 g/24h

N = 12 HTr 
patients

Cross-over 
study

Mean daytime SBP/DBP       20.7/9.6 mmHg   

High salt diet  
Low salt diet



Interventi di lifestyles

Lifestyle changes - reccomendations, ESH Guidelines, 2023

Lifestyles intervention

Weight reduction 1 A

Dietary salt restricion < 5g/day 1 B

Increase dietary potassium 1 B

Salt substitutes (KCl) 1 A

Daily physical activity 1 B

Alcohol intake reduction 1 B

Smoking cessation 1 B

Stress reduction 2 C



Sodio e potassio 

Cozzo et al, Sel, potassium et hypertension artérielle : un ménage à trois. RMS, 09.2025



Strategie farmacologiche a confronto

Bobrie et al. J Hypertension, 2012

Ramipril 5 mg

Ramipril 10 mg

Ramipril 10 mg
+

Bisoprolol 5 mg
Ramipril 10 mg

+
Bisoprolol 10 mg

Spironolactone 25 mg

Spironolactone 25 mg
+

Furosemide 20 mg

Spironolactone 25 mg
+

Furosemide 40 mg

Spironolactone 25 mg
+

Furosemide 40 mg
+

Amiloride 5 mf

rHT patients under 
standard triple 

therapy
AT2-B + HCTZ + CCB

Sequential 
Nephron 
Blockade

RAAS
Blockade



Ernst et al. N Engl J Med, 2009

Sequential Nephron Blockade 
Sequential RAAS Blockade

SBP: 10 mmHg (95% CI 7-14 mmHg) DBP: 4 mmHg (95% CI 2-7 mmHg)

Strategie farmacologiche a confronto



Diuretici a confronto

HCTZ

Tiazidici 

Tiazidici-like 
Sel, potassium et hypertension artérielle : un ménage à 
trois

Sel, 
potassium et 
hypertensio
n artérielle : 
un ménage à 
trois



Diuretici a confronto

Ernst et al. N Engl J Med, 2009

HCTZ Indapamide CLT

T1/2 (h) 6-15 12-24 40-60

Equidosis (mg) 25 mg 1.5 12.5 

HCTZ Indapamide CLT

K pl - - - - - -

Glucose pl + ≠ +

Uric acid pl + ++ ++

Lipid pl + ≠ +/-

GFR - ≠ -

HCTZ = Hydrochlorothiazide, CLT = Chlortalidone



Tiazidici-like >> HCTZ

Roush et al. Hypertension, 2015

Indapamide vs HCTZ on SBP Chlortalidone vs HCTZ on SBP



Clortalidone

160 patients with CKD Stage 4 (eGFR 15-30 ml/min/1.73m2)
Treated, uncontrolled HT (confirmed by 24h-ABPM)

R: Chlortalidone vs Placebo; initial dose 12.5 mg, increases every 4 weeks to 50 mg

Agarwal et al. N Engl J Med, 2021



  Spironolattone è 1. scelta in rHT

Williams B et al. Lancet Diabetes Endocrinol, 2018

* p < 0.0001 vs. other groups

Effect after 6-weeks therapy on BP  

rHT patients under 
standard triple 

therapy
RAAS-B + HCTZ + CCB

Δ 8.7 mmHg

Δ 4.03 mmHg Δ 4.48 mmHg



Linee guida 

ESC-ESH Guidelines, 2023



Overdrive del sistema simpatico

Tsioufis et al. J International J Hypertension, 2010

Volume 
overload

Sympathetic 
overactivity
Sympathetic 
overactivity

Structural 
vascular 
changes

Arterial 
stiffening

Arterial 
remodelling



Overdrive del SNS

Grassi et al. J International J Hypertension, 2023



Overdrive del SNS

Papademetriou et al. J Circulation, 2014

Vasoconstriction
…

RAAS activation
Na-H2O retention

…

Myocardial 
ischemia

…

SNS



Implicazioni terapeutiche

Papademetriou et al. J Circulation, 2014

Vasoconstriction
…

RAS activation
Na-H2O retention

…

Myocardial 
ischemia

…

Denervazione 
aa .renali

SNS



DNR: efficacia a breve termine



DNR: efficacia a lungo termine



Denervazione renale

ESC-ESH Guidelines, 2023



Take home messages 

L’ipertensione resistente è:

➢ rara

➢ una diagnosi di esclusione

➢ Associata ad un rischio CV aumentato



Take home messages 

Il nostro ruolo é “scardinare" l’ipotesi della resistenza: 

➢ Identificando i fattori di "pseudo-resistenza" 

➢ Ottimizzando la terapia farmacologica e comportamentale

➢ Escludendo le forme secondarie



Take home messages

La stategia terapeutica in caso di “true rHT” é:

➢ Rinforzare le misure comportamentali

➢ Rinforzare la terapia diuretica

➢ Considerare la denervazione renale come aggiunta o alternativa alla

terapia farmacologica



1. Appropriate treatment

2. Adherent patient

3. Proactive – «inertia-free» physician
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