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

Diagnosed hypertension 14.6%
Undiagnosed hypertension 13.2%
General obesity (BMI>25) 30%

Hypercholesterolaemia (TC>5.2) 50%
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COMMENTARY

Combination therapy for hypertension

Introduction

Hypertension affects more than ore tenth of the adult popu-
lation in Homg Eong.® In fact, nsimg the latest recommendad
cut-off points for systolic blood pressore of 140 mm Hz
and diastolic blosd pressure of 20 mm He * the prevalence
of hyperension in Hong Eong adults is close o 20%. The
apparent increase in the prevalence of hypertension in
fecent yeass is lanzely duoe to increased secognition of iso-
lated systolic hypertension and its associated risks.

Ideal blood pressure

The Hypertension Optimal Treatment (HOT) smdy failed
to show any significant differemces in ontcomes for target
diaseolic blood pressures of less tham 80, 85, or %0 mm Hg,
bt did at least shove that 3 target of 30 mm Hg is safe * Mome
than one dmg is frequently needed to decrease the blood
pressue oo this level, however. For high-risk gronps sach as
patients with disbetes or nephropathy, the tasget blood pres-
sure has been rednced to g lower level In the UE Prospect-
ive Disbetes Smdy (UEPDS), tight blood pressame comtool,
rather than glycaemdc control, was responsible for reducing
the imcidence of macrovasolar complications £ Patients with
diabetes in the HOT stmdy also bemafited from lower target
blood pressures despite small differences m the schieved
blood pressure values among the randomised sronps.”

In the Heart Outcomes Prevention Evalnation (HOPE)
smdy, patients treated with sm angiotensin conventing
enzymne inhibitor (ACEL) had a lower cardiovascular event
rate even if they were noemotensive * It is gemerally believed
that ACEIs have a protective effect beyond blood pressume
reduction. An altermative possibilicy is that lowering the
blood pressare by & small amonnt for people at high cardio-
vascular risk is beneficial, even for normotensive peogple.
This lesds to the new hypothesis that instead of treatimg
patients whose blood pressure excesds 4 centain level, blood
pressume shonld be lowered fior all people who are ar sk
fromn strabes and heart attacks #

Blood pressure control in reality

While the prevalence of hypertension in the commmnity is
alarming, more disterbing is how badly blood pressure is
controlled in patients who are Imowmn to be hyperensive.
Given the melationship between raised blood pressure md
stooke risk, pood control of blood pressoe is coacial for stroke
prevention.” In Hong Eong, as in the U5, blood pressure is
effectively controlled in mo more than 50% of patients **

Why is blood pressure so pootly comtrolled? The
feasons inclnde disesse severity, patient factors, doctor
faciors, and doog-relsted factors. As hypertension is wsnally
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asympromatic and complications such as stroke, heast
attack, and hean and kidney failores nsoally appesr only
after time, patients are onlikely to present with charscier
istic symproms. Treatment does not bring immediataly
obvions benefits to patents and irvolves inconvenience,
medication side-effects, and expense, all of which in-
fluence compliance. Treatment failnre may also be due o
suboptimal dmg therapy, with low doses, inagpropriate
af woong dose schedules, or suboptimal nse of therspentic
options (monotheragy or combination therapy).

Synergizm

Currently available antihypertensive dmgs sre similar in
their overall effectiveness m lowering blood pressure. The
Tesponse o different agents vafies fiom person 10 person,
however *** To effectively control blood pressume, the clini-
cian may increase the dmg dose or change o another dmg.

These ame non-empirical ways of predicting response,
snch as nsing fendn messnements't of the ‘Cambridge
ABCD mle’ ® Plasma rendn can be measured * nsnally ina
fesearch clinic setting—as a simple mle of thamb, younger
and older patients can be assumed o have hizh o low rendn
lesmls, respectively ® The high renin form of hypertension is
mioe fesponsive o dmgs that block the renin angiolensin
system, wheteas the lovw renin fonm s mome fesponsive o
dimretics and calcium charmel blockers. Nevertheless, these
strategies only serve to select the best monotherapy for a
patient. A smrvey of the ntilisation of antilypenensive dmgs
in the Hypertension Clinic at Queen Mary Hospital showed
that 60% of patients were taking more than one antibypes-
tensive agent ** Rather than combining dougs on an empir-
ical basis, there are rational combinations of dmgs with
different and complementary modes of action that shonld
be considered. Examples of recognised combirations inclnde
dinretics amd fi-blockers. ™ dinretics amd ACFIs * dintetics
and angioensin receptor blockers (ARBs),” and ACEIs and
calcinm channel blockers.**

The combination of a dinretic and a blockes of the rendn
anpEintersin sysiem such as an ACE] or an ARB is symeqzistac
in tesms of efficacy. In temms of side-effects, combination
therapy is slso better. For example, dinretics stimmlate the
fenin angiotensin system and can canse hypolslaemda in
up to 530% of patients. 1" This is rednced by the addition of an
ACFI ar ARB “** In general, the enhanced antihypertersive
efficacy of symeiFistic combinations allows lower doses of
meredient dmgs with fevwer dose-dependent adverse effects.

Evidence-based therapy

Muost of the early hypertension trials emploved dinfetics
in combination with another agent, wsually a potassiom-




International hypertension guidelines
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Unger T et al. Hypertension. 2020;75(6):1334-1357.




JNC VIII Guideline: Treatment algrithm

Adult aged 218 years with hypertension

¥

Implement lifestyle interventions
(continue throughout management).

¥
Set blood pressure goal and initiate blood pressure lowering-medication
based on age, diabetes, and chronic kidney disease (CKD).

General population

(no diabetes or CKD) Diabetes or CKD present
¥ ¥ Y ¥
Age 260 years Age <60 years All ages All ages
Diabetes present CKD present with
No CKD or without diabetes
¥ ¥ ¥ v
Blood pressure goal Blood pressure goal Blood pressure goal Blood pressure goal
SBP <150 mm Hg SBP <140 mm Hg SBP <140 mm Hg SBP <140 mm Hg
DBP <90 mm Hg DBP <90 mm Hg DBP <90 mm Hg DBP <90 mm Hg
Nonblack Blaclk All races
¥ ¥ ¥
Initiate thiazide-type diuretic Initiate thiazide-type diuretic Initiate ACEl or ARB, alone
or ACEI or ARB or CCB, alone or CCB, alone or in combination with other
or in combination.? or in combination. drug class.?
¥ v ¥
Select a drug treatment titration strategy
A. Maximize first medication before adding second or
B. Add second medication before reaching maximum dose of first medication or
C. Start with 2 medication classes separately or as fixed-dose combination.
" Yes
At goal blood pressure? >
No
Reinforce medication and lifestyle adherence. 1
For strategies A and B, add and titrate thiazide-type diuretic or ACEI or ARB or CCB (use
medication class not previously selected and avoid combined use of ACEIl and ARB).
For strategy C, titrate doses of initial medications to maximum.
i, Y
At goal blood pressure? es >
No
¥
v
Reinforce medication and lifestyle adherence.
Add and titrate thiazide-type diuretic or ACEI or ARB or CCB (use medication class
not previously selected and avoid combined use of ACEl and ARB).
’ Yes
At goal blood pressure? >
No
¥
Reinforce medication and lifestyle adherence.
= Add additional medication class (eg, B-blocker, aldosterone antagonist, or others)
and/or refer to physician with expertise in hypertension management.
Y Continue current
No Yes > > treatment and

- At goal blood pressure?
monitoring.?

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



ACC/AHA guideline: Treatment algorithm

GUIDELINES MADE SIMPLE Fack ko il of Cantents
2017 Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults

Blood Pressure (BP) Thresholds
and Recommendations for Treatment and Follow-Up

(BP Thresholds and Recommendations for Treatment and Follow-up]

I
N .

~

-

Normal BP Elevated BP Stage 1 Hypertension
(BP <120/80 (BP 120-129/<80 (BP 130-139/80-89 s;;‘; 124';";;"'“1"'
s mm Hg) ) mm Hg) mm Hg) ( /90 mun Hg)
——
Clinical ASCVD
lelf:m ""p:‘"t‘:' or estimated 10-y CVD risk
tyle ha >10%*

~—

Reassess in

1y

(Class lla)

Figure 4

* Using the ACC/AHA Pooled Cohort Equations. Note that patients with DM
or CKD are automatically placed in the high-risk category. For initiation
of RAS inhibitor or diuretic therapy, assess biood tests for electrolytes and
renal function 2 to 4 weeks after initiating therapy.

1 Consider initiation of pharmacological therapy for stage 2 hypertension
with 2 antihypertensive agents of different classes. Patients with stage
2 hypertension and BP =160/100 mm Hg should be promptly treated,
carefully monitored, and subject to upward medication dose adjustment
as necessary to control BP Reassessment includes BP measurement,
detection of orthostatic hypotension in selected patients (e.g., older or
with postural symptoms), identification of white coat hypertension or a
white coat effect, docy 1 of adh X g of the
response to therapy, reinforcement of the importance of adherence,
reinforcement of the importance of treatment, and assistance with
treatment to achieve BP target.

AMERICAN
COLLEGE of
CARDIOLOGY

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




ESC/ESH guideline: Treatment algorithm

Initial th . ' ::onsid:r modnotherap: in
i nitia erapy . . . ow risk grade 1 hypertension
W Dual combination ‘ ACEi or ARB + CCB or diuretic ‘ (oystolic BP <150mmtig). o in

very old (=80 years) or frailer patients

pr tiple onbination | | ACEi or ARB + CCB + diuretic

) Step 3 Resistant hypertension
_ Triple combination + : YP Consider referral to a specialist centre
Pills spironolactone or Add spironolactone (25-50 mg o.d.) for further investigation
other drug or other diuretic, alpha-blocker or beta-blocker

Beta-blockers
Consider beta-blockers at any treatment step, when there is a specific
indication for their use, e.g. heart failure, angina, post-M|, atrial fibrillation,
or younger women with, or planning, pregnancy

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



@ ISH guideline

- Published in May 2020 Guidelines

- Last update 1n 2013 2020 International Society of Hypertension global
hypertension practice guidelines
° ertten by glOb al eXp ertS Thomas Unger®, Claudio Borghi®, Fadi Charchar“®®, Nadia A. Khan"9, Neil R. Poulter",

Dorairaj Prabhakaran'*, Agustin Ramirez', Markus Schlaich™", George S. Stergiou®,
Maciej Tomaszewski®9, Richard D. Wainford"**, Bryan Williams", and Aletta E. Schutte¥""

- 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.



ISH guideline: Classification of hypertension

ISH Category! Systolic (mmHg) Diastolic (mmHg)

Normal BP <130
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.



ISH guideline: Blood pressure target

e

Target BP reduction at least 20/10mmHg, ideally to
<140/90mmHg
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Unger T et al. Hypertension. 2020;75(6):1334-1357.

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




ISH Guideline: Treatment algorithm

TR R a) Consider monotherapy in low risk grade 1 hypertension or in very old (280 yrs) or frailer
i : . , patients.
g U“f,w;mﬁ drugs are 5 It’lotep d1 » _ A+Cnne b) Consider A + D in post-stroke, very elderly, incipient HF or CCB intolerance.
available as man ual lo 05 ' 1
el Cembimation c) Consider A + C or C + D in black patients.
teristics (see Table 9) d) Caution with spironolactone or other potassium sparing diuretics when estimated
83 possicle Dua?m :m _ A+G*t | GFR <45 ml/min/1.73m? or K* >4.5 mmoliL.
* Use | binati if e w 1
SPCs are notavaiabl deally Single combinaton A = ACE-Inhibitor or ARB (Angotensin Receptor Blocke)
or unaffordable Therapy (SPC) C = DHP-CCB (Dihydropyridine -Calcium Channel Blocker)
+ Use thiazide diuretics o 5‘“";‘ . D = Thiazide-like diuretic
L i e Kl i s i n
[ azie e cretcs | e combnaton | Supportive references: A + C*™ Spironolactone, Alpha-blocker,™ C + D™,
Voo Sieaive o D ' Step 4 [ A+C+D ' * Altematives include: Amiloride, doxazosin, eplerenone, cloniding or beta-blocker,
CCBs if these are not {Resistant Add Spironolactone :
e Hypertansion) (125 - 50 mg 0.d.)¢ # low-dose generally refers to half of the maximum recommended dose
g: Non-DH "'CCBSEI T';P'ﬁ' Gﬂﬂ;ﬂﬂaﬁm RCT-based benefits between ACE-I's and ARB's were not always identical in different
Lasan jpesesd R e patient populations. Choice between the two dlasses of RAS-Blockers will depend on

patient characteristics, availability, costs and tolerability.

Unger T et al. Hypertension. 2020;75(6):1334-1357.
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Calcium channel blocker: Mechanism of action

Classical Effects

Cell Plasma Membrane

| " Rec ;;i:dj
Binding Site

Phospholipid Bilayer H \
L-type Calcium
Channel

Mason RP et al. Arterioscler Thromb Vasc Biol. 2003;23(12):2155-2163.



Calcium channel blocker:
Efficacy
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Calcium channel blocker:
Cardiovascular mortality

Anglo-Scandinavian

ascotr

Cardiac Outcomes Trial 10 —

= Atenolol-based regimen
=== Amlopidine-based regimen

£
- |

4 HR=0-76 (95% Cl 0-65-0-90), p=0-0010

Proportion ofevents (%)

Mumber at risk Time (years)
Amlopidine-based regimen 9639 9544 9441 9322 9167 BOYE
{263 events)

Atenclol-based regimen 9618 0532 9415 9261 LT 7a75
(342 events)

Dahl6f B et al. Lancet. 2005;366(9489):895-906.



Thiazide: Thiazide-type and thiazide-like diuretics
— Sites of action
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Thiazide-like diuretic:
Mild diuretic etfect plus direct vascular effect

| DIRECT
3 "“,’;‘3,“’ e - | VASCULAR
. ) EFFECT
(omtﬁon /
4 of the sodium overload 24z '
of the arterial wall '
N ‘ - VASORELAXATION
== AND
RENAL DIURETIC EFFECT = ANTIHYPERTENSIVE
ACTIVITY

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



Thiazide-like diuretic: Efficacy

IHYVE T 1807
170
Systolic blood pressure
160 ...
el SO
iﬂa 150_ '.---...-..
£ 140- e,
E 1304
cu
“ — Placebo
% 120-
£ 110-
2 100+
@ 90 Diastolic blood pressure
N g | T
-- B e
80- —e o= :_ i
7Djr
0 | T | T T |
0 1 2 3 4 5
Years
No. at Risk
Placebo group 1912 1468 701 330 191 116
Active-treatment group 1933 1540 754 373 207 118

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



Thiazide-like diuretic: Cardiovascular mortality

HYVET 12-
u
E 10
e
o
o 8-
S
|_|
a 6
a
= — Placebo
g 4 - - Edapt;mide-based
L
G
o 2-
Z
0 | |
0 1 2 3 4
Follow-up (yr)
No. at Risk
Placebo group 1912 1492 814 379 202

Active-treatment group 1933 1565 877 420 231

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



ACE1 and ARBs:
Different Mechanisms, Different Effects

. Angiotensinogen
Inactive ACE1 Renin
fragments | Ang 1

< ACE >

Bradykinin
BIR B2R ARB |

|

Nitric oxide, EDHF, and
prostaglandins production

* Vasodilation * Vasoconstriction

o Antifibrosis * Pro-fibrosis
 Anti-inflammation * Pro-inflammation
 Ant1-ROS « ROS production
 Antithrombosis  PAI-1 increase

Taddei S, Bortolotto L. Am J Cardiovasc Drugs 2016;16(5):309-21.



Difference 1n outcomes between

ACE1 and ARBs

4 Kinins &

Production of Degradationa Normal AC f@)duction of
i i bradykinin . . angiotensin
anglotensin y | activi ty g1
‘ ‘./

+ Angiotensin + Bradykinin 4 Angiotensin

Degradation of
bradykinin I

I eNOS I 1295€| Endothelium

4" Dilation 4 Constriction 4 Constriction
4 Antiapoptosis 4 Antiapoptosis 4 Proapoptosis 3 Constriction 4 Dilation
\ 4 Progrowth 4 Progrowth v Antigrowth | 4 Apoptosis 4 Proapoptosis
Y uE Growth v Antigrowth
. | J
Blood pressure maintenance and Y
endothelial continuity and + Blood pressure; no effect on
function endothelial continuity and function
Cardioprotection

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



Perindopril improves the endothelial function

Bradykinin !

Risk Factors

- Contributes to net CV benefits foe | [ Tee | [ osbetes | [ smoking
- Potentiates the fibrinolytic balance W
. . L. . Oxidative stress |«
- Enhances ischemic preconditioning ' \
v
. . 2 J'
- Improves endothelial function Endothelial | | %0 @ etors
dysfunction Trissue ACE, Angll

\ |nﬂammatl°n,

. . .. plaque rupture
Perindopril has greatest effect on bradykinin? ey
migration Vasoconstriction
- Effective on a number of markers of
endothelial dysfunction — [ Angiogenesi_|
thrombosis

- Provide benefits on endothelial protection

1. Ann SH, et al. Int J Cardiol. 2020;306:35-41.
2. Ancion A, et al. Cardiol Ther. 2019;8(2):179-191.




ACEi1 decreased the risk of

acute myocardial infarction

+54%

60

Changing of relative risk of AMI (%)

20% 299

£=0,001

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



Single-pill combination




Single-pill combinations are recommended by
latest guidelines

* Use whatever drugs are
available with as many
of the ideal charac-
teristics (see Table 9)

+ Use free combinations if

SPCs are not available

or unaffordable

o (Eteiaai et
if thiazide-like diuretics
are not available

« Use alternative to DHP-
CCBs if these are not
available or not tolerated
(i.e. Non-DHP-CCBs:
dittiazem or verapamil),

ISH 2020

OPTIMAL

Step 1
Dual low-dose#
combination

Step 2
Dual full-dose
combination

Ideally Single
Fill Combination
Therapy (SPC)

Step 3
Triple combination

Step 4
(Resistant
Hypertension)
Triple Combination
+ Spironolactone or
other drug*

A+Cane

A+Crt

A+C+D

A+C+D
Add Spironolactone
(12.5 - 50 mg o.d.)?

ESC/ESH 2018

g

g

Initial therapy
Dual combination

@

Step 2

Triple combination

@)

Pills.

Step 3
Triple combination +
spironolactone or
other drug

ACEi or ARB + CCB or diuretic

!

ACEi or ARB + CCB + diuretic

!

Resistant hypertension
Add spironolactone (25-50 mg o.d.)

or other diuretic, alpha-blocker or beta-blocker |

Consider monotherapy in

low risk grade 1 hypertension

(systolic BP <150mmHg), or in
very old (=80 years) or frailer patients

Consider referral to a specialist centre
for further investigation

Beta-blockers

Consider beta-blockers at any treatment step, when there is a specific
indication for their use, e.q. heart failure, angina, post-M|, atrial fibrillation,

or younger women with, or planning, pregnancy

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




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

Use of single-pill combinations
as initial therapy improves
hypertension control and -

cardiovascular outcomes in the SINGLE-PILL
COMBINATION

first year of treatment! FREE
- COMBINATION ‘

The use of single-pill %) 68%
combinations vs free % 60 59%
combinations reduces the risk of £ 59 %
discontinuing treatment by 73%?2 g

(P<0,001) L

Single-pill combinations reduce - n=106 621 patients
the risk of noncompliance by From JO”UOJrLmeg%g;’
24% vs free combinations?® p Days to blood  ((iP<0.001
(P<0,001) 0 100 200 300 Pressure control  4go

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.




Perindopril /Indapamide / Amlodipine:
3 agents with 3 different protections

Evidence in favor of perindopril/amlodipine/indapamaide

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

Perindopril | w - Antioxydant < - mide [

Sg ACE JP

@)

5\,&@ Decreased BP

.y

© Angiotensin Il ‘
b
5
=
1}

Y

@ Aldosterone




Three complementary compounds
for an optimized tolerability

Amlodipine PIANIST

could help to reduce cough
induced by ACEi?

0.08%

‘ Indapamide S | 0.2%

improves the
metabolic profile®
[ X©

Parameter Patients with an event after 4 months (%)

It has been suggested that \
~ ACEi could reduce
peripheral edema classically )
observed with CCBs'

Hypotension ¢ 0.1%
|

Toth K. Am J Cardiovasc Drugs. 2014;14:137-145.




The rational choice for mortality reduction!

Study Active treatment All-cause mortality RRR (95% Cl)
ACE inhibitors
ALLHAT Lisinopril —0— +3% (0.90-1.15)
ANBP-2 Enalapril —a— -10% (0.75-1.09)
Pilot HYVET Lisinopril L -1% (0.62-1.58)
JMIC-B Lisinopril, enalapril B +32% (0.61-2.86)
ASCOT-BPLA perindopril / amlodipine -11% (0.81-0.99)
ADVANCE perindopril / indapamide -14% (0.75-0.98)
HYVET perindopril / indapamide -21% (0.65-0.95) .
e " _NQO
ADVANCE CCB perindopril/indapamide + CCB 2 8 /O (0.57-0.90) w
Overal R 2 -10% (0.84-0.97)
ARBs
RENAAL Losartan —— +3% (0.83-1.29)
IDNT Irbesartan £ -8% (0.69-1.23)
LIFE Losartan — B -12% (0.77-1.01)
SCOPE Candesartan —B—— -4% (0.81-1.14)
VALUE Valsartan —— +4% (0.94-1.14)
MOSES Eprosartan = +7% (0.73-1.57)
JIKEI Heart Valsartan = +9% (0.64-1.85)
PROFESS Telmisartan e +3% (0.93-1.14)
TRANSCEND Telmisartan —— +5% (0.91-1.22)
CASE-J Candesartan ] -15% (0.62-1.16)
HIJ-CREATE Candesartan . +18% (0.83-1.67)
KYOTO HEART Valsartan = -24% (0.40-1.30)
NAVIGATOR Valsartan — B -10% (0.77-1.05)
Overall R 2 -1% (0.94-1.04)
0.5 1.5 2.0
Active treatment better Control better

1.Chalmers J et al. Hypertension. 2014;63:259-264
2. van Vark LC et al. Eur Heart J. 2012;33:2088-2097.




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

ACE1 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



Hypertension in the Cardiovascular Continuum —
Risk Factor of Development of CAD and HF
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