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Effective Drug Therapy for Hypertension

• 1940s Sympathetic blockers
• 1950s Thiazide diuretics
• 1960s β-blockers
• 1970s Calcium channel blockers
• 1980s ACE inhibitors
• 1990s AT1 blockers
• 2000s Direct renin inhibitors

ACE, angiotensin-converting enzyme; AT1, angiotensin II type 1
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Falaschetti et al Lancet 2014; 383: 1912-1919
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RESISTANT HYPERTENSION…….
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Uncontrolled RH: BP above goal on a rational pharmacologic 
regimen consisting of three or more drugs with 
complimentary mechanisms of action at optimal doses and 
preferably including a diuretic.
<140/90 mmHg and <130/80 for diabetes & CKD

Controlled RH: BP controlled by four or more drugs at 
optimal doses, preferably including a diuretic.

RH, resistant hypertension; BP, blood pressure; CKD, chronic kidney disease
Egan et al Circulation 2008; 124: 1046-1058
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Latest NICE/BHS UK Guidelines for Management of 
Resistant Hypertension

ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blocker; CCB, calcium-channel blocker. NICE NG136. Hypertension in adults: diagnosis and management. 
Accessed April 2023. Available at: https://www.nice.org.uk/guidance/ng136/resources/hypertension-in-adults-diagnosis-and-management-pdf-66141722710213. 
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Lane et al. Hypertension. 2022;79:12–23.
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Williams et al. Lancet 
2015;386(10008):2059–2068.
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Why is BP resistant to treatment…….
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Physiology; Berne & Levy

The Physiology of Blood Pressure

PCCS Wales Conference



Adapted from: Physiology; Berne & Levy

The Physiology of Blood Pressure
Essential Hypertension
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Adapted from: Physiology; Berne & Levy

The Physiology of Blood Pressure
Essential Hypertension

Isolated Systolic Hypertension
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Pickering J Clin Hypertens 2007;9:390-395
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Isolated systolic hypertension is difficult to treat…
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Lloyd-Jones et al. Hypertension 2000;36:594-599
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Pathogenesis of Resistant Hypertension…?

Townsend. Semin. Nephrol. 2014;34(5):506–513.
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Townsend. Semin. Nephrol. 2014;34(5):506–513.
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Townsend. Semin. Nephrol. 2014;34(5):506–513.
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Renal Denervation
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Bhatt et al., N Engl J 
Med. 2014 Apr 

10;370(15):1393-401
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Ultrasound Renal Denervation

Weber et al., JACC Cardiovascular Interventions 2019;12(12):1095–1105.
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Schmieder et al., J Hypertens. 
2018;36(3):680-689.
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Azizi et al., JAMA  
2023;329(8):651-661.
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Townsend. Semin. Nephrol. 2014;34(5):506–513.
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Rimoldi et al., 
Eur Heart J

2015;36(40):2686–95.
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Pickering J Clin Hypertens 2007;9:390-395
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Zheng et al Int J Cardiol 2015;178:226–231.
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Novel Treatments…
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Williams et al.,
Hypertension. 

2017;69(3):411-420.
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Williams et al.,
Hypertension. 

2017;69(3):411-420.

PCCS Wales Conference



Townsend. Semin. Nephrol. 2014;34(5):506–513.
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Townsend. Semin. Nephrol. 2014;34(5):506–513.
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Williams et al. Lancet 
2015;386(10008):2059–2068.
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Aldosterone Synthesis Inhibition

Freeman et al., N Engl J Med. 2023;388(5):395–405.
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Freeman et al., N Engl J Med. 2023;388(5):395–405.
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Freeman et al., N Engl J Med. 2023;388(5):395–405.
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Freeman et al., N Engl J Med. 2023;388(5):395–405.
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Freeman et al., N Engl J Med. 2023;388(5):395–405.
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Take Home Messages for Resistant Hypertension
• Consider mechanisms involved in resistant hypertension: ISH is increasingly common 

and difficult to treat to target

• Consider expert referral

• Try to exclude poor compliance 

• 24hr BP measurement

• Spironolactone is useful as a 4th line agent

• Consider non-pharmacological therapy (devices)

• New pharmacological agents in pipeline
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