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Strategies for better BP 
control and outcomes in 

hypertensive patients 
P r o f  B e r n a r d  C h e u n g  

D e p a r t m e n t  o f  M e d i c i n e  
U n i v e r s i t y  o f  H o n g  K o n g  



Hong Kong Centre for Health Protection Population Health Survey 2014/5 

Prevalence 

Diagnosed hypertension  14.6% 

Undiagnosed hypertension 13.2% 

General obesity (BMI≥25)  30% 

Hypercholesterolaemia (TC≥5.2) 50% 
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International hypertension guidelines 

JNC VIII1 

(2014) 

ESC/ESH3 

(2018) 

AHA/ACC2 

(2017) 

ISH4 

(2020) 

1. James PA et al. JAMA. 2014;311(5):507‐520. 

2. Whelton PK et al. Circulation. 2018;138(17):e484‐e594. 

3. Williams B et al. Eur Heart J. 2018;39(33):3021‐3104. 

4. Unger T et al. Hypertension. 2020;75(6):1334‐1357. 5 



JNC VIII Guideline: Treatment algrithm 

James PA et al. JAMA. 2014;311(5):507‐520. 

 

6 



ACC/AHA guideline: Treatment algorithm  

Whelton PK et al. Circulation. 2018;138(17):e484‐e594. 

 

7 



ESC/ESH guideline: Treatment algorithm  

Williams B et al. Eur Heart J. 2018;39(33):3021‐3104. 8 



ISH guideline  

• Published in May 2020 

• Last update in 2013 

• Written by global experts 

• Applicable globally 

• Developed based on evidence and fit for use in both high 
and low socio-economic countries  
(Optimal and Essential goals) 

 

Unger T et al. Hypertension. 2020;75(6):1334‐1357.  
9 



ISH guideline: Classification of hypertension 

ISH Category1 Systolic (mmHg) Diastolic (mmHg) 

Normal BP      <130                          and                   <85 

High-normal BP        130-139                   and/or                 85-89 

Grade 1 Hypertension        140-159                   and/or                 90-99 

Grade 2 Hypertension     ≥ 160                          and/or               ≥100 

Unger T et al. Hypertension. 2020;75(6):1334‐1357.  
10 



ISH guideline: Blood pressure target 

Essential 

• Target BP reduction at least 20/10mmHg, ideally to 
<140/90mmHg 

 

Optimal 

• <65 years old, BP target <130/80mmHg if tolerated 
(but >120/70mmHg) 

• ≥65 years old, BP target <140/90mmHg but consider 
an individualized BP target in the context of frailty, 
independence and likely tolerability of treatment  
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Unger T et al. Hypertension. 2020;75(6):1334‐1357.  
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ISH Guideline: Treatment algorithm  

Unger T et al. Hypertension. 2020;75(6):1334‐1357.  
12 



Treatment options 

13 



Calcium channel blocker: Mechanism of action 

Mason RP et al. Arterioscler Thromb Vasc Biol. 2003;23(12):2155‐2163.  
14 
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Calcium channel blocker:  
Efficacy 



 
Calcium channel blocker:  
Cardiovascular mortality 

Dahlöf B et al. Lancet. 2005;366(9489):895‐906.  16 



Thiazide: Thiazide-type and thiazide-like diuretics 
– Sites of action  

 

17 



Thiazide-like diuretic:  
Mild diuretic effect plus direct vascular effect 

Lévy BI, Taddei S. Curr Med Res Opin. 2018;34(9):1557‐1570.  18 



─ Placebo 

─ Indapamide-based 

Beckett NS, Peters R, Fletcher AE, et al. N Engl J Med. 2008;38:1887-1898. . 

Thiazide-like diuretic: Efficacy 

19 



Beckett NS, Peters R, Fletcher AE, et al. N Engl J Med. 2008;38:1887-1898. . 

. 

─ Placebo 

─ Indapamide-based 

Thiazide-like diuretic: Cardiovascular mortality 

20 



ACEi and ARBs:  
Different Mechanisms, Different Effects 

Inactive 

fragments Ang I 

Ang II 

AT1 AT2 
B1R B2R 

Bradykinin 

ACEi 

ACE 

ARB 

Angiotensinogen 

Renin 

Nitric oxide, EDHF, and 

prostaglandins production 

• Vasodilation 

• Antifibrosis 

• Anti-inflammation 

• Anti-ROS 

• Antithrombosis 

• Vasoconstriction 

• Pro-fibrosis 

• Pro-inflammation 

• ROS production 

• PAI-1 increase 

Taddei S, Bortolotto L. Am J Cardiovasc Drugs 2016;16(5):309-21. 
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Difference in outcomes between  
ACEi and ARBs 

eNOS BK AT1 AT2 Endothelium 

Blood pressure maintenance and 

endothelial continuity and 

function 

Cardioprotection 

Constriction 

Antiapoptosis 

Progrowth 

Constriction 

Proapoptosis 

Antigrowth 

Dilation 

Antiapoptosis 

Progrowth 

Angiotensin Bradykinin 

ACEi 

↓ ACE activity 

Production of 

angiotensin 

Degradation of 

bradykinin 
Normal ACE 

activity 

Production of 

angiotensin 

Degradation of 

bradykinin 

Kinins 

Bradykinin Angiotensin 

Constriction 

Apoptosis 

Growth 

Dilation 

Proapoptosis 

Antigrowth 

eNOS BK AT1 AT2 Endothelium 

ARBs 

Blood pressure; no effect on  

endothelial continuity and function 

ACEi ARB 

Ferarri R, Rosano GM. Int J Cardiol 2013;166:286-8 

22 



Perindopril improves the endothelial function 

Bradykinin 1 

• Contributes to net CV benefits 

• Potentiates the fibrinolytic balance 

• Enhances ischemic preconditioning 

• Improves endothelial function 

 

Perindopril has greatest effect on bradykinin2 

• Effective on a number of markers of 
endothelial dysfunction 

• Provide benefits on endothelial protection 

 

 

 

2. Ancion A, et al. Cardiol Ther. 2019;8(2):179‐191. 

1. Ann SH, et al. Int J Cardiol. 2020;306:35‐41. 
23 



ACEi decreased the risk of  
acute myocardial infarction 

Dézsi, C.A., Szentes, V. Am J Cardiovasc Drugs 16, 399–406 (2016).  24 



Single-pill combination 

25 



Single-pill combinations are recommended by 
latest guidelines 

1. Unger T et al. Hypertension. 2020;75(6):1334‐1357. 2. Williams B et al. Eur Heart J. 2018;39(33):3021‐3104. 

 

ISH 2020 ESC/ESH 2018 

26 
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Single-pill combinations are more effective and 
higher compliance than free combinations 

n=106 621 patients 

From January 2004 to  
June 2009 

P<0.001 

1. Egan BM et al. Hypertension. 2012;59:1124-1131.  

2. Corrao G et al. J Hypertens. 2010;28:1584-1590. 

3. Bangalore S et al. Am J Med. 2007;120:713-719. 

• Use of single-pill combinations 

as initial therapy improves 

hypertension control and 

cardiovascular outcomes in the 

first year of treatment1 

• The use of single-pill 

combinations vs free 

combinations reduces the risk of 

discontinuing treatment by 73%2 

(P<0,001) 

• Single-pill combinations reduce  

the risk of noncompliance by 

24% vs free combinations3 

(P<0,001)  
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Perindopril /Indapamide / Amlodipine: 
 3 agents with 3 different protections 

Evidence in favor of perindopril/amlodipine/indapamide 

28 



Perindopril /Indapamide / Amlodipine SPC 
Triplixam: 3 complementary modes of action 

29 



Three complementary compounds  
for an optimized tolerability 

PIANIST 

Tòth K.  Am J Cardiovasc Drugs. 2014;14:137–145.  
30 



The rational choice for mortality reduction1-2 

1.Chalmers J et al. Hypertension. 2014;63:259-264  

2. van Vark LC et al. Eur Heart J. 2012;33:2088-2097.  
31 



Take-home messages 

• Hypertension is a significant health problem in Hong Kong and 
globally 

• Latest guidelines (ISH & ESC/ESH) endorsed single-pill 
combination (SPC) therapy 

• ACEi and ARB have different mechanisms and thus different 
effects such as outcome date and endothelial function 

• A new SPC: Perindopril/Indapamide/Amlodipine has proven CV 
outcome and strong efficacy in lowering blood pressure over 24H 

• The 3 different mechanisms of action allow balance and/or 
counteract some pharmacological effects with improved tolerability 
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Hypertension in the Cardiovascular Continuum – 
Risk Factor of Development of CAD and HF 

ischaemia 

Dzau VJ et al. Circulation 2006;114(25):2850-70. 
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Q & A 
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