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Resistant  
Hypertension 



Resistant 



      …include pts that has been named as 
controlled RTHTN  

RHTN is a high-risk phenotype, leading to increased 
all-cause mortality and cardiovascular disease 
outcomes 



Estimated prevalence of common causes of pseudotreatment resistance 

Circulation Research March 29, 2019  

pseudoresistance 



• Exclude secondary 
hypertension  

• primary aldosteronism 
• obstructive sleep apnoea 
• Cushing syndrome 
• renal artery stenosis 
• aortic coarctation, 
• consumption of glycyrrhizin-rich 

foods  
• illicit drugs that increase blood 

pressure  
 

•In-office blood pressure ≥140/≥90 mmHg on 

optimized treatment with three or more drugs, 

including a diuretic 

  

•Ambulatory blood pressure ≥135/≥85 mmHg 

during the daytime or ≥130/≥80 mmHg over 24 h.  
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Diagnosis of resistant hypertension  



gold standard  

method of choice  
condicio 
sine qua 

non.  

cornerstone  

Don’t  trust office BP! 



Muxfeldt  2005 

more than 37% of those with a diagnosis of RH 
had normal BPs on ambulatory monitoring 



a 





prevalence 

Multiple studies indicate that the prevalence of resistant hypertension is 
approximately 10%–15% of treated hypertensive patients 
 
 
 The prevalence of refractory hypertension was 3.6% of patients with resistant 
hypertension (uncontrolled blood pressure with 3 or more medications or 
controlled blood pressure with 4 or more) and 0.5% of all hypertensive participants 
included in the cohort. 



Experts speculate that a significant proportion of patients with 
resistant hypertension have inappropriate aldosterone excess 

due to aldosterone  producing microadenomas that are poorly 
detected by conventional imaging ,explaining the quadratic 

relationship between aldosterone and renin levels 





• PATHWAY-2 is the first study to use home blood 
pressure averages rather than clinic blood pressure to 
assess the primary outcome of blood pressure response 
in patients with resistant hypertension.  

 



Home systolic and diastolic blood pressures 

comparing spironolactone with each of the other 

cycles 

 

2015  



Pathway 2 study excluded 

patients with an eGFR less 

than 45 mL/min 

Lancet.2015 Nov 





With prolonged use at higher doses, gynecomastia 
and erectile dysfunction in men and menstrual 
irregularities in women may limit the use of 
spironolactone. 
 In such cases, eplerenone may be used successfully. 

 Because of its shorter half-life compared with spi- 
ronolactone, eplerenone should be administered twice 
daily for optimal effect.  



The risk of resistant hypertension is 
increased in patients with high 
sympathetic drive owing to obesity, 
diabetes mellitus, renal dysfunction or 
obstructive sleep apnoea  
 
 
 In obesity, the excessive synthesis of 
aldosterone contributes to the 
development and progression of 
metabolic and cardiovascular 
dysfunctions 







OSA 



OSA is highly prevalent in patients 
with resistant hypertension 

The other  mechanisms might be partly attributed to 
intermittent hypoxemia-induced renin-angiotensin-

aldosterone system activation 



OSA is highly prevalent in patients with resistant 

hypertension and both Plasma Aldosteron 
Consentration  and 24 h-urine aldosterone 
level are significantly associated with AHI(apnea  
hypopnea index ) 

  

AHI is calculated by the total number of apnea and 

hypopnea events per sleep hour, with AHI of 5–14 were 

defined as mild, 15–29 moderate, and 30 or more severe 
OSA, respectively 



Change in blood pressure after continuous positive airway pressure 

(CPAP) treatment in patients with and without nocturnal hypertension.  

Anabel L. Castro-Grattoni et al. Eur Respir J 2017 



2017 

it has been evidenced that a reduction in BP as well as a reduced 

incidence of hypertension cannot be obtained until a minimum 

of 4 to 6 h of CPAP is realised . 

BP response to CPAP also appears to be dependent on sleep 

apnoea severity  and is very limited in patients who are 

minimally symptomatic  



Management of 
RH 





The choice of ARB may also be important. Studies coparing 
various ARBs demonstrate clear advantages of certain agents in 
BP reduction over others. 
 
 Specifically, 24-hour ABPM studies demonstrate that 

azilsartan medoximil provides on average an 

additional 4 to 8 mm Hg further SBP reduction over other ARBs 
(eg, valsartan and olmesartan) or the ACE inhibitor ramipril  

 



Modulation of Sympathetic Overactivity to Treat Resistant 
Hypertension 

 

• Renal denervation 
• Baroreflex activation 

therapy  
• Arteriovenous 

anastomosis  
• Carotid body ablation. 



Renal denervation  studies  

 

  
 

INSPiRED pilot 
trial  

RADIANCE-

HTN 

randomized 
trial  

DENERHTN 
study  

SPYRAL HTN-ON 
MED  

OsloRDN 
trial 

SPYRAL HTN-OFF 
MED  

SYMPLICITY HTN-1  



First-in-human study          
nonrandomized SYMPLICITY HTN-1 



SYMPLICITY HTN-3 
trial 

The end result was a minimal 

non- significant difference 

between study patients and 
controls.  



Adjusted standardized mean difference in office systolic blood pressure after renal denervation.  

 

2019 



Adjusted standardized mean 

difference in 24 diastolic blood 

pressure after renal 

denervation.  

Adjusted standardized mean 

difference in estimated 

glomerular filtration rate after 
renal denervation.  



Renal denervation studies: 

For now, device treatment should remain the last resort in 
adherent and truly resistant patients with severe hypertension in 
whom all other efforts to reduce blood pressure have failed and 
should be offered to patients only within the context of clinical 
research in highly skilled tertiary referral centres.  

      conclusion 



Pharmacological strategies… 

• Change in dosing times (eg, to include a 
nocturnal dose)  

•  Using divided doses of drugs with half-lives 
of <12 to 15 hours may also improve BP 
control even when the drug theoretically has 
a pharmacodynamic effect of up to 24 hours 
in duration 

 



D. Cimmaruta et al February 2018 

simplification of treatment regimens and 
adminstration of polypills  is one of the 
best way to maximize  patient adherence 

Although rates of nonadherence appear to be lower in 
RH than in the general population with HTN, steps 
should be taken to maximize patient adherence through 
simplification of treatment regimens, education, and 
behavioral strategies 



 

Thank   you 


