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Hypertension Treatment Algorithm
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van der Giet, Der Nephrologe, 2014



The definition of “therapy-resistant 
hypertension“ is difficult-to-treat hypertension

• Blood pressure above treatment goals using triple 
medication including thiazide in maximum tolerated 
dosage



Reevaluation of patient

1. Compliance? (e.g. check medication in urine)

2. Any signs of secondary hypertension (including 
OSAS, Hyperaldosteronism, interacting medication 
etc.)

3. Optimisation of life style (reducing salt 
consumption etc.)



Spironolactone versus placebo, bisoprolol, and doxazosin to determine 
the optimal treatment for drug-resistant hypertension (PATHWAY-2)
A RANDOMIZED, DOUBLE-BLIND CROSSOVER TRIAL

• Patienten hatten max. toleriert ACD 
und bekamen für jeweils 12 Wochen 
(nach 6 Wochen Dosiseskalation) 
jeweils nach einem rollierenden 
Schema die vier zusätzlichen 
Medikamente

• Patienten (sitzend) mit Blutdruck von 
>140 mmHg syst. bzw.  >135 mmHg 
syst. (Diabetes)

Lancet 2015; 386: 2059-68
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What next?

• Clonidin

• Moxonidin

• Minoxidil 

• etc.



Device-based therapies to treat hypertension

• Electric renal denervation 

• Ethanol renal denervation (under 
development)

• Ultrasound renal denervation

• ROX-Coupler 

• Passive baroreceptor stimulation

• Electric baroreceptor stimulation
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Renal Denervation
ELECTRIC

Schlaich, ESH 2010



One-point (old model) or 
Multi-point-Ablation (Spyral)



A Controlled Trial of Renal Denervation for 
Resistant Hypertension



Catheter-based renal denervation in patients with uncontrolled hypertension 
in the absence of antihypertensive medications (SPYRAL HTN-OFF MED)
A RANDOMISED, SHAM-CONTROLLED, PROOF OF CONCEPT TRIAL
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Transcatheter Alcohol-mediated Perivascular Renal 
Denervation with Peregrine System
FIRST-IN-HUMAN EXPERIENCE
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Paradise Renal Denervation Catheter



Ultrasound-based renal sympathetic denervation for the treatment of 
therapy-resistant hypertension
A SINGLE-CENTER EXPERIENCE
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Central arteriovenous anastomosis for the treatment of patients with 
uncontrolled hypertension (the ROX CONTROL HTN study)
A RANDOMISED CONTROLLED TRIAL
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Mobius HD



n=30 patients

Endovascular baroreflex amplification for resistant hypertension
A SAFETY AND PROOF-OF-PRINCIPLE CLINICAL STUDY
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BAROSTIM THERAPY is one of the few device-based 
therapies mentioned in the 2013 HTN guidelines
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BAROSTIM THERAPY mechanism of action

• Achieves autonomic balance by 
reducing sympathetic activity while 
increasing parasympathetic activity.

3.  Brain

• Sensors that provide information to the 
central nervous system, which are used in 
autonomic reflexes and act as part of the 
baroreflex.

• Are stimulated by BAROSTIM THERAPYTM.

2.  Baroreceptors

• A single electrode, powered by one 
of the most powerful implantable 
batteries in the world.

• Activates the baroreflex.

1.  BAROSTIM NEOTM

4.  Heart

↓ HR ↓Remodeling

• Reduces myocardial work
• Reduces LV hypertrophy

5.  Blood Vessels

↑Vasodilation ↑ Venous capacitance

• Reduces arterial pressure
• Reduces pulse pressure

• Reduces arterial pressure
• Reduces pulse pressure

6.  Kidneys

↑ Diuresis ↓ Renin secretion

In resistant hypertension:
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Latest clinical results

A randomised, double-blind study has shown 
a 10mmHg SBP reduction in ABPM (n=16)

Beige J et al, J Hypertens 2017

A meta-analysis has shown a sustained blood 
pressure reduction (n=383)

de Leeuw et al, Hypertension 2017



What are the current challenges with device-
based therapies?
• We do not know which patients benefit most

• Failure rates vary between 25 – 50%

• “Placebo“ or “sham“ controlled studies are missing

• Effect of electric renal denervation on blood pressure is documented, but much lower 
than expected

• Intervention trials have relatively low numbers of patients as compared to pharma trials

• Currently a paradigm shift is observed (and neccessary) – treatment of stage II and III 
hypertensives is favored for interventional trials

• Most current devices are under development and can only be used in trials

• BAROSTIM THERAPY remains an exception today as it is reimbursed in several 
countries and is the subject of a consensus in Germany and the Netherlands



Thank you. 
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