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HYPERTENSION
Diabetes |
54.6%

X2

’ Non-Diabetes
22.7%

Prevalence

DEFINITION OFHYPERTENSION

Mean SBP = 140 mm Hg, DBP = 90 mm Hg, or use of antihypertensive medication

DIABETES FACT SHEET IN KOREA 2013.
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0% :l T T 1
Overall Patient without Patient with Patient with
DM/CKD DM/CKD DM/CKD
(BP goal <140/90 (BP goal <130/90
mm Hg) mm Hg)

Current Status and Characteristics of Hypertension Treatment by Primary Physicians in Korea: Data from
Korean Epidemiology Study on Hypertension (KEY Study) Am J Hypertens 2008 21:884-889
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2018 KSH Guideline: Target Goal

2013 2018
SBP/DBP(mmHg) SBP/DBP(mmHg)
ClengY 140/ 90 140/ 90
hEEES : SO0
Al S BHR S = 130/ 80
ol nyet 140~150 / 90 140/90
Chip B 140/ 85
Agpusols : 140/85
AgpEg g - 130/80
R4S EE
oreoly ol 140/ 90 140/ 90
Lol St 130/80 | 130/ 80
eSS 140/ 90 140/ 90
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Correlation of Antihypertensive Combination therapy with CV risk

Combining 2 drugs from different classes would reduce coronary heart disease events by 40%
(0.759/50.56), an additional 15 percentage points, and reduce stroke by 54% (0.659/50.46), an
additional 19 percentage points.

Every 1 incremental coronary heart disease event or stroke prevented by doubling the dose of a
single drug, 4 events would be prevented by using combination therapy.

BE 830 =g Al'
9k 5 mmHg DBP
CHD events 2f 25% %
HEF LYY 24 35% &

28 8o cHE2H Al 7)Ho] T2 & 229l §
2f 6 mmHg DBP§ 2f 9 mmHg

CHD events 2 29% % CHD events 2

E|EF WYY % 40% $ HEF LAY O

Study design : Meta-analysis of factorial trials in which participants were randomly allocated to 1 drug alone, another
drug alone, both drugs together, or a placebo among thiazides, beta-blockers, angiotensin-converting enzyme inhibitors,
and calcium channel blockers. 42 trials (10,968 participants) were identified.

1. Wald DS, Law M, Am J Med 2009; 122:290-300
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KSH 2018

Flow-Chart

$ioto] HTOp Aligi oI9S of 12 CHop Tk wigopo| M

[ EE’ o HE Drl «_|x.11"}“‘m ,.1]} ]
17) 28 27| T = 291
Y
£y j—» 2% 20 Y8+
Y ' '

[[Hé ﬂlﬂ‘l@i%"é] [ 835! J QﬂlﬁiQ%:%%!%?f'] [ K| S A FH ]

42} 21 g —»[mml e Heiz wae 3 g 9 82 5

oo
oY
o

~J
=

U2 §HO| QS +TF D20I0| CIPHERME oY

SHEY £ E1LF

SEYY S| UM YD2FY WS

o] 1=1 O X
(——4 OHE |20 A} h
Y v
\ /
SHHAZED| Ol {o} SHHZ| Ol &0}
=2 OO0 oA (=} 200 A&
N /s N
/ & > ' § / I
N \
LEE |  AlGiapxis)
ot AISITEE IS} | oElart
)| A Ofe} o 8o 2t #
Rag ) + Bl &

C}Af lurrﬂ

":1U L
Ir

& ri‘][eﬂnln“j guy )( 2002 [ swpoizanz )

¥ ' ' v
to 130/80 1o 130/80 <130/80
[ <HONG ity mmHg mmHg ] L mmHg I

2018 D& MEXHE

- 151 -




202041 CHSIINAZEZIS

[

SHEEL

Tor

==

J

1o oFylo| HE Q™ Guideline
— Preferred drug combination (2013 ESH/ESC, KSH)

f'G. Possible Combinations of Classes of Antihypertensive Drugs\

Thiazide diuretics

-1
-~ o
-
e Vi Angiotensin-
Beta-blockers (: - _,.,- - receptor
PN blockers
| \ ~
\(’ Nig
| >
7 -
1257y
Other “: B Calcium channel
antihypertensives ™ \\ blockers
~
b TG
S

ACE inhibitors

Green continuous lines: preferred combinations; green dashed
line: useful combination (with some limitations); black dashed
lines: possible but less well tested; red continuous lines: not

recommended.
\ J

Combinations of ARB or ACE with diuretics or
CCB are preferred

Dual blockade of the renin-angiotensin system
is not recommended

ACE O]
= OHT|Q-
A CH

H EFRLCHR

0|

SH[EFXPERA| of 0| X0 ZE2 S8 3 LAY Fof & &
42 S7HE + dene FI|Fel HLEY0| e

#0kX| @ BIAIXLERH 9f ACEQIT|T|2] 8 X2t 20| 5 7HX]
Hiot 7| Mol o2 HietotH Chilll Ztao] %7HC Bt
-’,‘-9,[2L|‘“"7i = EZE 20| AlE 3} XS} HHAMO| 27

2 o Z7}8}0f §|s}0jof it

1. Jamerson K, Weber MA, Bakris GL, et al. The New £ngland Journal of Medicine. 2008;359:2417-28

Choice of Drug Rx for HTN

Non-Black

1

ACEi or ARB (A)

CCB (C) or Diuretic (D)
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(=]

OlloopH))

ﬂ%:l O} OI:%

=49
BB ACEI ARB CCB  Aldo-Ant
O(DHPA)
0 0
0
0 O(nonDHP)
o(18) 0(%)
0 0
0
ODHPA|)

alpha-B

0

BB: beta-blocker, ACEl: ACE inhibitor, ARB: angiotensin receplor blocker, CCB: calcium channel blocker, Aldo—Ant aldosierone antag—

onist, apha-B alpha—blocker
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ACE inhibitor

Table 1: FDA-approved Indications of ACEls and ACEI Combinations """

ACEIl, ACEl Combo | Hypertension | LV systolic Post-MI | Nephropathy
Heart Failure (type 1 DM)

CV risk reduction in
high risk patients

benazepril

captopril va v

enalapril va

fosinopril

NN

v

lisinopril

moexipril

perindopril

Ve

<

[ quinapri

ramipril v

v

trandolapril

benazepril/HCTZ

captopril/HCTZ

enalapri/HCTZ

fosinopri/HCTZ

lisinopril/HCTZ

moexipril/HCTZ

quinaprilHCTZ

benazepril/amlodipine

enalapril/felodipine

NN ANEEANAN AN ENENANANENANANAN AN R
E

trandolapril/verapamil

LV= left ventricular; Ml = myocardial infarction; DM = diabetes mellitus; CV = cardiovascular; HCTZ = hydrochlorothiazide

a - with LV dysfunction and/or heart failure b - with heart failure
¢ - In patients with stable coronary artery disease (CAD) to reduce risk of CV mortality and nonfatal M,

d ->55 years old at high risk of developing a major CV event because of history of CAD, stroke, peripheral vascular disease, DM

Blue Cross Published 2009 Medicine

ARB

Table 1 Currently approved indications of ARBs in the US [123] ard EU [10]

ARBs Hypertension Heart Diabetic Prevention Cardiovascular risk Following myocardial
failure nephropathy of stroke reduction infarction

Azilsartan X

Cendesartan X X

Eprosartan X

Irbesartan X X

Losartan X P X X

Olmesartan X

Telmisartan X X

Valsartan X X X

ACE wngiotensin converting enzyme, AR angiotensin receptor blocker
* In patients unable to take ACE inhibitors
® Only in the EU

Am J Cardiovasc Drugs. 2016 Aug;16(4):255-66.
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When? Which one to give? Which one to avoid?

Clinical condition of concern  First ARBs of choice ARBs with potentially beneficial effects ARBs with potentially negative effect
Cardiovascular prevention Telmisartan [10-12] Losartan [13]

Heart failure Valsartan [14]

Candesartan [15, 16]
Losartan [17-19]
Myocardial infarction Valsartan [20, 21] Telmisartan [10, 22]
Stroke Losartan [23] Telmisartan [24, 25]
Candesartan [27]
Eprosartan [28]
Atrial fibrillation Telmisartan [34-36] Losartan [29, 33]
Candesartan [30]
Valsartan [31, 32]
Diabetes mellitus Telmisartan [47, 50, 54, 55] Losartan [47, 53] Olmesartan [47]
Valsartan [47, 53, 55] Irbesartan [47]

Candesartan [47, 53]

Diabetic nephropathy Losartan [60] Telmisartan [63] Olmesartan [68-70]
Irbesartan [61, 62] Valsartan [64-66]
Candesartan [67]
Metabolic syndrome Telmisartan [72, 75, 77-79] Valsartan [81, 82]
Hyperuricemia Losartan [89-91] Irbesartan [93] Candesartan [89-91]
Erectile dysfunction Valsartan [101-104]

Losartan [105, 106]
Irbesartan [106, 108]
Cognitive decline Candesartan [116]
Irbesartan [116]
Losartan [116]
Valsartan [116]
Eprosartan [121]

Telmisartan [122

Rationale of Common Combinations

Rationale of Combination of RAAS blocker with Diuretic/CCB

[ RAAS blocker ] + +[ RAAS blocker ]

Intravascular volume [ Vasodilation ]
depletion and Na* loss

[ Reflex activation of RAAS ]

4

Action of RAAS blocker
potentiated

Stanton T, et al. / Hum Hypertens. 2002; Jamerson K, et al. Am J Hypertens. 2004
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Table 2. Preferred and acceptable combinations of antihypertensive drugs based on clinical trials

SIS Q O f| e QH

Combination Efficacy Clinical trials: drug combination

Results

Strong reduction of BP and CV event, - ASCOT-BPLA: amlodipine=perindopril vs.
good tolerability atenolol+bendroflumethiazide

ﬂJrC

amlodipine+thiazide

A+D Strong BP reduction, good tolerability, HYVET: indapamide=perindopril

less thiazide-induced diabetes
ADVANCE: perindopril+indapmaide

Good BP reduction VALUE: amlodipine+thiazide vs.

\&0

ACCOMPLISH| amlodipine-+benazepril vs.

CV events by 26% |, stroke 23% |, totam
mortality by 11% |

CV event and mortality by 20% |

Stroke by 30%, death caused by stroke by
39%, total mortality by 21% |

Macro- and micro-CV events by 9% |, CV
mortality by 18% |, total mortality 14% |

Similar in BP reduction, tolerability, CV
morbidity and mortality

valsartan-+thiazide
C+B Good BP reduction Rare
B+D Good BP reduction but increase
diabetes
A+C+D  Strong BP reduction, similar tolerability Triple therapy with valsartan-+amlodipine

+hydrochlorothiazide over any 2-drug
combination

TRINITY vs. and 2 drug combination

Diuretic or beta-locker-diabetes by 32% 1

Better BP reduction and less edema

Better BP reduction and similar tolerability

J Korean Med Assoc 2014 March; 57(3): 253-258.

ACCOMPLISH study:
CCB+RAS blocker vs. DIU+RAS blocker

- Benazepril plus

-=- Benazepril plus hydro-

amlodipine chlorothiazide
160
150
Systolic
® 140—\»»,_%\
€ 130+ b ¥
E 1201
g
E 110+
£ 1004
= _| Diastolic
§ 90
= 80_“"""’1?—.1\
704 v = |
60 T T T T T T T 1
0 3 6 12 18 24 30 36 42
Months
No. at Risk
Benazepril plus 5740 5517 5404 5178 5010 4866 4298 2804 1074
amlodipine
Benazepril plus 5757 5537 5408 5222 5033 4825 4299 2529 1042
hydrochloro-

thiazide
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ACCOMPLISH:

81.7

Control rate (%)

Baseline
Control Rates

ACEl / HCTZ I ccB 7 ACE
N=5733 N=5713

P<0.001 at 30 months follow-up

Control defined as <140/90 mmHg

34

ACCOMPLISH study:
CCB+RAS blocker vs. DIU+RAS blocker

Kaplan-Meier Curves for Time to First Primary Composite End Point

— 20% Relative risk reduction in CCB+RASI group(hazard ratio, 0.80;,95% CI, 0.72 to 0.90; P<0.001)

16

T 14
ey Benazepril plus hydrocholorthiazide
T 124
]
@
> 10
o
E 8 .
=
a Benazepril plus amlodipine
5
2 6
I N G
w
2 4
2
< 2
L e e L e e e s
0
Months
No. at Risk
Benazepril plus amlodipine 5512 5317 5141 4959 4739 2826 1447

Benazepril plus hydrochlorothiazide 5483 5274 5082 4892 4655 2749 1390
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RAS/CCB vs. RAS/DIU
- progression of CKD -

+ Initial antihypertensive treatment with benazepril/amlodipine should be
considered in preference to benazepril/HCTZ since it slows progression
of nephropathy to a greater extent.

| Kaplan-Meier curves for progression of CKD |

—e— Benazepril plus hydrochlorothiazide (215 events)
—=— Benazepril plus amlopidine (113 events)
10 —
g
2 g
§ Log-rank p<0-0001
=1
©
2
c
]
E
o
&
2
0= T T T T T T T

Time to event (months)

<study design> Double-blind, randomised trial undertaken in five countries of 11 506 patients with
hypertension who were at high risk for cardiovascular events over an average 2.9-year follow-up period

Ref. Bakris GL et al. Lancet 2010, 375(9721):1173-1181

RAS/CCB vs. RAS/DIU

- inflammatory and metabolic parameters and new onset DM -

+  RAS/CCB combination resulted in metabolic and anti-inflammatory
effects that may have advantages over the HCTZ combination

«  RAS/CCB combination was associated with a much lower risk of
developing diabetes than an RAS/HCTZ combination

1.0 H { + —

e '

0.8 —
L
;/ OR: 4.24
O +A ARR: 13.3%
—O0+H P=0.02
Kaplan-Meier
0.0 - log-rank test

Proportion of patients without diabetes

20

T T T
40 60 80
Time (weeks)

<Study design> PROBE study of 120 pts had stage I and II hypertension and MetS, as defined by the
International Diabetes Federation for Europid populations

Ref. Martinez-Martin FJ et al. J Hum Hypertens 2011, 25(6):346-353.
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Advantages of RAS/CCB vs. RAS/DIU

Reduce the incidence of cardiovascular events!

Renoprotective effects 234

Metabolic and anti-inflammatory effects®

Lower the incidence of new-onset T2DM >

Ref. 1. Jamerson K et al. N Engl J Med 2008,359(23):2417-2428. 2.shikawa J et al. Clinical and experimental hypertension Jul 12, 2013 3.)J Kato et al.
Hypertension Research (2011) 34, 331-335 4 Bakris GL et al. Lancet 2010, 375(9721):1173-1181 5.Martinez-Martin FJ et al. ) Hum Hypertens 2011,
25(6):346-353 4.

CCB/RAAS Inhibitor?| 57} 0|H™

- CCBQ} A=l EdemaztA &t -

Arterial hypertension

® Constricted blood vessels, high resistance

Edema CCBs
® BP reduction due to arterial vasodilation

r Tendency towards edema due to absent
venodilation

& BP reduction stimulates RAS and increases
angiotensin II level

CCBs + RAS inhibitors*

® Blockade of RAS inhibits effects of
angiotensin I, giving rise to additional BP
reduction

© Additional venodilation by RAS inhibitors
reduces edema

39
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Drug Compelling Possible

Diuretics (thiazides) Gout Metabolic syndrome
Glucose intolerance
Pregnancy
Hypercalcaemia
Hypokalaemia

Beta-blockers Asthma Metabolic syndrome

A-V block (grade 2 or 3) Glucose intolerance

Acthletes and physically active patients
Chronic obstructive pulmonary disease (except
for vasodilator beta-blockers)

Calcium antagonists (dihydropyridines) Tachyarrhythmia
Heart failure
Calcium antagonists A-V block (grade 2 or 3, trifascicular block)
(verapamil, diltiazem) Severe LV dysfunction
Heart failure
ACE inhibitors Pregnancy Women with child bearing potential
Angioneurotic oedema
Hyperkalaemia

Bilateral renal artery stenosis

Angiotensin receptor blockers Pregnancy Women with child bearing potential
Hyperkalaemia
Bilateral renal artery stenosis

Mineralocorticoid receptor antagonists | Acute or severe renal failure (€GFR <30 mL/min)
Hyperkalaemia

=Hd T o
2l e e

A axjor = |8 1=  UKOHAA Z:D/CCB/ACE/ARB) = £|CHE2 1

O|/AFXFOEZE T} = 2X19F F7H4AE B) = 81
= 3K FIHAAE ) = XA ALE

B oixpor xcyg e M QUKL TN M O|XKS} F7h= 2%f AIHS 1
O| Xtk =7} =3Xtof Z|CHEYTMNA| A+

C  Xo=[ 29 AE 29R| A|ZH(Of: SBP>160 &/or DBP>100 =2
(2a]/23h =g eCtSBP >20 or DBP>10) = A|CHZ 1 =
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Advantages of Carvedilol

ﬂ Neutral on Glycemic control

ﬂ Improves IR and MS, Lipid Neutral —

j Add on to RAS blockade in DM

~ Improves MAU / ACR

- First p blocker approved for CHF

GEMINI trial and OPTIMIZE-HF Study

Other Effects of HTN Drugs

Drug Class | Dysglycemia | Dyslipidemia
ACEi and ARB \ B +$
CCBs N e Manidipine
Diuretics ) )
B-Blockers ® e (edio
o-Blockers *
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AAEE -11.4/-5.5 M QFo| AT AlS
HZsh Mg 2229t S84 XHWo| dFE Fo|un ofxf, utY, MMF, ANF, FME 43
£ B7HI7lE Aojlay
2013 L3t 08 ot St e/ X 2 X & 48

TONE

(Trial Of Nonpharmacologic interventions in the Elderly)

---- No Sodium Reduction (n=488)
—— Sodium Reduction (n=487) 10, | Sodium Reduction (n=487)

20 460 —— No Sodium Reduction (n=488)
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©-50 1 L -1150 3 104 | Hazard Ratio =0.69 (95% Cl, 0.59-0.81)
P<.001
-60 -1380 J
0 3 6 9 1215182124 273033 0 6 _ 12 1 24 30
Time After Randomization, mo Time After Drug Withdrawal, mo
Whelton et al, JAMA 1998 49
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Better Adherence with Antihypertensive Drugs Leads
to a Lower Risk of Hospitalization

80-100 MR 27
o0-70. I -

*
050 T I -

Level of adherence (%)

v o -1 I, <

0 10 20 30 40 50

All-cause hospitalization risk (%)

Lo bl alle L bl 2 Sokol et al. Med Care 2005;43:521-30

SO oFxo| HE QH Guideline
2013 ESH/ESC, 2014 JNC8 Guideline, 2018 KSH
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Blood pressure and glycaemic effects of dapagliflozin versus placebo in
patients withtype 2 diabetes on combination antihypertensive therapy: a
randomised, double-blind, placebo-controlled, phase 3 study

n Baseline mean Difference vs placebo n Baseline mean Difference vs placebo
seated SBP, mm Hg (SD) (95%C1) ambulatory SBP, mm Hg (SD)* (95%C1)
Overall population Overall population
Placebo 199 1513(68) g 428 (-654 10 2.0 Placebo 186  1492(127) —. 445(-71410176
Dapaglifiozin 205 —d— Dapaglifiozin 187 1465
Bblockersubgrovp o
Placebo 52 151.4(69) 6 149-8(11.6) ——— | -616(-1170t0 062,
Dapaglifiozin 51 1526(73 - Dapaglifiozin 47 1461(111 e
Calcium-channel blocker subgroup Calcium-channel blocker subgroup
Placebo 56 1500 (6-4) —eo— | -513(-947t0-079)  Placebo 52 1493(133 — 4:45(-930100.39)
Dapaglifiozin 3 1501(7-4) - Dapagliflozin 50 1463 ) A
Diuretic subgroup Diuretic subgroup
Placebo 69 1518(69) — -238 (616 to-1-40) Placebo 67 1488(138) —_— -4-92 (-9-42t0-0-43)
Dapaglifiozin 80 1511(86) - Dapagliflozin 75 1469(95) ——d—
-20 —‘,r\, 0 -20 15 -10 5 o
Adjusted mean change (mm Hg Adjusted mean change (mm Hg)

+ Dapagliflozin was not associated with reductions in diastolic blood pressure.
* Adverse events were similar between intervention groups.
* Despite continuation of a stable dose of thiazide diuretics throughout the study, the

investigators report only one hypovolaemia-related adverse event and no serum electrolyte
imbalances

Lancet Diabetes Endocrinol. 2016 Mar;4(3):211-220.

Take Home Message
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Choice of Drug Rx for HTN

1 ACEi or ARB (A)

Take Home Message

o CHAY A& (single pill combination) EE= 1™ 222K (fixed dose

o S BHX}O| M SGLT-2 inhibitoro] HQH ZtA &1t 12 e

. RS DY A UMALCHY, BEFTH, YEAEZ KT S ALRE £
e (25 1)

+ LOIOJ A S3| 80A| 0|4 A] 150/90 mmHgE BHEZ 15| S3| Ol EXL0) A=
0|27| €20 70mmHg 2O 2 L2{7HR| YEE FOf

combination)= DAL AIE : =S L E SAA|7|D RESH K2 40 E2
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