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Prospective Studies Collaboration. Lancet. 2002;360:1903-1913.

e
e
1o
14
0
=
El
ne
1]
1©
al
rg

AN EUS SHE W= FH A2E
H 510 YESHH FHslof Bt

4+2HH
® i o| 1 & Ok(white coat hypertension)
® 7 18 2 (masked hypertension)

4T

o 717 x}7| €2t %% (home BP monitoring)
® 24A| 7t 2-F € ¢H(24h ambulatory BP monitoring)

Qo 28 X 8 X kams 2014

Sjotm= SE7|8e o|et7|&et
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T
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2013 ESH/ESC, 2014 KAMS/INCs

4 AT B0 40| SEHY < 140/90mmHg

® DM, CKD, Stroke, CHD

Recommendations Class® | Level®

A SBP goal <140 mmHg:

a) is recommended in patients at low-moderate CV risk; |
b) is recommended in patients with diabetes; |
| cﬂhou@onsiﬁremw pa@s »&h prJous stroke or TIA; | lla
d) should be considered in patients with CHD; lla
&) should be considered in patients with diabetic or non-diabetic CKD. lla

2013 ESH/ESC, 2014 KAMS X|&!

<+ NJSX £27) A
X|27|& = 160mmHg,
KBS E: <140 (<804))

<150 (280A])

Recommendations Class® | Level®

In elderly hypertensives less than 80 years old with SBP 2160 mmHg there is solid evidence to | A
recommend reducing SBP to between 150 and 140 mmHg.

In fit elderly patients less than 80 years old SBP values <140 mmHg may be considered, whereas in the
fragile elderly population SBP goals should be adapted to individual tolerability.

In individuals older than 80 years and with initial SBP 160 mmHg, it is recommended to reduce SBP to |
between 150 and 140 mmHg provided they are in good physical and mental conditions.

2014 JNCs X| &l

4 DYER £57] DY
X|22H: < 150mmHg (260K))
< 140mmHg (<604, DM, CKD)

Goal BP,
Guideline Population mmHg  Initial Drug Treatment Options
2014 Hypertension ~ General 260y <150/90  Nonblack: thiazide-type diuretic, ACEI, ARB,
quideline or((B
General <60y <140/90  Black: thiazide-type diuretic or CCB
Diabetes <140/90  Thiazide-type diuretic, ACEI, ARB, or CCB
CKD <140/90  ACElor ARB

2013 ESH/ESC, 2014 KAMS X| !

42, 30 DEY2 ME3| AEK R AZ A2

Recommendations Class® | Level®
Prompt initiation of drug treatment is recommended in individuals with grade 2 and 8 hypertension with | A
any level of CV risk, a few weeks after or simultaneously with initiation of lifestyle changes.

Lowering BP with drugs is also recommended when total CV riskis high because of OD, diabetes, |

CVD or CKD, even when hypertension is in the grade 1 range.

2013 ESH/ESC, 2014 KAMS Q¢

41K} JAEROE
00| H|:
4E|OtXto| E, 22 28a|E, QICtmtoo| =
®CCB
® ACEI, ARB
®BB

2014 JNC8 Q<

41K A E4OF

© 0| i K| (E|0}Xt0] £),CCB, ACEL, ARB

42K} AE4OF
® Aldosterone antagonist: Spironolactone
® H| EFXHEER|
® Qb XHCEA|
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IDNT: MEX XIS E H|n: ARB vs CCB

% pts coming to

primary endpoint
45
40
35
30
25

20% RR |
[— P=0-0237

23% RR |
— p=0.0062__

Control group  Irbesartan Amlodipine
n=569 n=579 n=567
Primary endpoint=Doubling of serum tinine, ESRD, total mortality

RR = Relative Risk Lewis et al. N Engl 72001

MARVAL: SHr B0 A DjNEDly M T}

Change in urinary
albumin excretion rate
(%)

201
101

-10-
-20-
-30-
—40 -

ARB vs CCB

Amlodipine-based Tx

- 8%

Diovan-based Tx
(n=146)

=50

0 4 8 12
Time (week)

**p<0.001 vs amlodipine

18 24

Viberti G et al. Circulation 2002;106:672-8

RENAAL: HTOjjA{ ARB A& E S 21}

Doubling of sCr

30

-
s
g =
o 20 ~
£ "/ RR25%!
Z 0 Pp=0.006 50 ESRD or Death
S
= 40
[
o
0 1 T T 1 ; 30
0 12 24 36 48 =
Months R
== Placebo 762 689 554 205 36 e
== Losartan 751 692 583 329 52 T 10
0 T T T T 1
sCr = serum creatinine 0 12 Mzgnths 36 48
== Placebo 762 715 610 347 42
== Losartan 751 714 625 375 69

Brenner BM et al. N EnglJ Med 2001;345:861-9

LIFE: &| &3S

Proportion of pts with first event (%)

HiAMZ: ARB vs BB

8
f Atenolol
6 = i
4 =" Losartan
3 RR 25% |
2 p=0-001
1{ e
0
0 6 12 18 24 30 36 42 48 54 60 66

Dahlof et al, Lancet 2002;359:995

SCOPE: 1AM L ES EHE

Proportion of pts (%)

74

61 Control

5 -

d Candesartan
3 B

2. RR42.5% |

14 p=0.049

0
0 6 12 18 24 30 36 42 48 54 60Months

Papademetriou et al

(o) HEAH -LI' s OI'I-"
CIXIXK O XIlHE Et SE 2
Treatment Comparison group Placebo CCBs ACEinhibitors  B-blockers Diuretics
ARBs 060£0.18 057+0.24 0471017 0.67+0.18 0541019
(P=002) (P=0.06) (P=0.04) (P=001) (P=004)
CCBs 002£0.19 _ £0.11£0.22 0.100.47 0031024
(P=091) (P=0.65) (P=058) (P=089)
i 0132017 0211045 0.01£0.47
ACElaohors (P=049) P=0m)  (P=0m)
feblockers 008013 013019
(P=050) (P=050)
Diuretics (236:1007;; -

LeviMarpillatN, J Hypertens. 2013
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SOEYUHZE LVH I H3}

Diuretics BB ~ CCB  ACEl  ARB
.54
4101 -
i Lp=0.01
—p=0.04—
20 L p=0.04 ——J
ALVMI (%)

Klingbeil A.et al, Am J Med 2003;115:4-46

Probability of event-free
survival (%)
@
o

Val-HeFT: & £ F0j|A ARB 21}

13%
Valsartan p=$).ROlOS
Placebo

T T T T T T T 1

6 9 12 15 18 21 24 27

Months since randomisation

Mortality and morbidity rates: placebo 32%; valsartan 29%

BP-lowering treatment trialists: ARB vs other

ASCOT: Blood Pressure

Atenolol © Diuretics

Favors Favors JE—
Outcome ARB | Other RR (95% CI) 1:;’ (b ——| Amlodipine ® ACIE
163.9
Strok - 0.79 (0.69, 0.90 )
roxe (0.69, ) 160 Mean difference 2.7
CHD - 0.96 (0.85, 1.09) —
164.1 .
Heart failure = 0.84 (0.72, 0.97) 1=
Major CV events - 0.90 (0.83, 0.96) 20l 1961
CV death - 0.96 (0.85, 1.08)
Total mortality << 0.94 (0.86, 1.02) 100 |
%5 Mean difference 1.9
05 1.0 2.0 80— N 182
Relative Risk 77.4
60— I T T T "mew)l
0 2 3 4 5 6
Blood L g Treat t Trialists” Collak Lancet. 2003;362:1527-35
ASCOT: CV mortality ASCOT: Stroke
% 357 % 5.0
3.0 Atenolol ® thiazide
Atenolol @ thiazide 404
2.5
] 3.0 o
207 Amlodipine ¢ Amlodipine ¢
154 perindopril 204 perindopril
1.0
HR = 0.76 (0.650.90) 101 HR = 0.7 (0.660.89)
"] p=0.0010 p =0.0003
0.04 00 T T T T T
OID ||0 2|D 3|0 4'0 5|0 — 0.0 1.0 20 3.0 40 5.0 Years
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Incidence of new cases of DM

Comparison of CCB, ACEI & ARB vs BB & Diuretics)

VALUE: Incidence of new-onset DM

12- 18 23% Risk |
16 P <0.0001 —|
. 101 P
S S 1
~ 8 et
£ s 12
2 8 10
2 [ 16.4%
e 47 2 8
e s 13.1%
= 2 3 ©
J ]
P 0039 &0 &P P IO &3O X9 z !
FEEL & & FF & 6‘ LS 2
4 & 0
[ Valsartan-based Amlodipine-based
CAPPP NORDIL INSIGHT HOPE LIFE SCOPE INVEST ALLHAT

JuliusS et al. Lancet. 2004;363.
Mancia G et al. J Hypertension 2005

SUEAM HSS 2013 ESH/ESC SUEAM HSS 2013 ESH/ESC

Condition Drug
rrm———— | ESRDiproteinura ACE Inhibior, ARB
e e [ Prpteadrteyde ACE inhitor, caldum atagoit
Asymptomatic atherosclerosls Calcium antagonist, ACE Inhibitor
Microalbuminurta ACE Inhibitor, ARB Other
Renal dysfunction ACE Inhibitor, ARB
T ISH (olderh) Dluretic, calcum antagonit
ARG AR Sichiey Iometg Metabolk syndrome ACE nhbto, ARB, calcum antagons
Previous myocardial infarction B8, ACE Inhibitor, ARB
Angina pectorts BB, calclum antagonist Dlabetes melltus ACE Inhibitor, ARB
Heart fallure Diuretic, BB, ACE Inhibitor, ARB, mineralocorticold receptor antagonists
— & Pregnancy Methyldopa, B8, calcum antagonist
Atrial fibrillation, prevention Consider ARB, ACE Inhibitor, BB or mineralocorticold receptor antagonist Blacks Dluretk. calkum lnugonlst
Atrial fibrillation, ventricular rate control BB, non-dihydropyridine calcium antagonist

SHIg MOl 2713 2013 ESH/ESC 1= NICE guidelines 2015

Drug Compelling Possible
Diuretics (thiazides) Gout Metabolic syndrome
Glucose Intolerance <55 years @55 years
Pregnancy
Hypercalcaemia
Hypokalaemia Step 1
Beta-blockers Asthma Metabolic syndrome ep ACEI/ARB ccB
A-V block (grade 2 or 3) Glucose Intolerance
Athletes and physically active patients | |
Chronic obstructive pulmonary disease (except v
for vasodilator beta-blockers)
Calclum antagonists (dhydropyridines) Tachyarrhythmia Step 2 ACEI /ARB + CCB
Heart falure
‘Calclum antagonists A-V block (grade 2 or 3, trifascicular block) *
(verapamil, diltiazem) Severe LV dysfuncion
Hart fallure . .
ACE Inhibitors Pregnancy ‘Women with child bearing potential Step 3 ACEI/ARB + CCB + Diuretic
Angloneurotic oedema ‘
Hyperkalaemia
Bilateral renal artery stenosis = .
o Resistant hypertension
Anglotensin receptor blockers Pregnancy 'Women with child bearing potential Step 4
Hypariaken Add further diuretics, a-blocker, or B-blocker.
5 rtery stenosts
Mineralocorticold receptor antagonists | Acute or severe renal fallure (eGFR <30 mLirmin) Consider seeking expert advice

Spironolactone | Mperkalaemy
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A =3 NICE guidelines 2015

+Step 1.
o554 ojgt
4ACEl £ ARB

@554 0|4
4CCB &M

=3 NICE guidelines 2015

+Step 1:
O H|EFRFEHA: F 2 BHX}
+ARB/ACEI %2 = 27|
44 7Hs 0’d: Labetalol
U (nifedipine, hydralazine, methyldopa )
JRUNZ BY8TL SoIE HS

®BBOf| 2x} %E F7I5H= B¢
4+CCB >> O]\ H|
OlF: Sty 2y 2|

=2 NICE guidelines 2015

+Step 2:
® ARB/ACEI + CCB

=2 NICE guidelines 2015

+Step 3:
®ARB/ACEI + CCB + Diuretics

® Thiazide-like Diuretics:
+H&3: CCBY| 2 REAE(RSB), HEHT
4 Chlortalidone 12.5-25mg, Indapamide 1.5 MR/2.5mg >

«Thiazide 12.5-25mg

=3 NICE guidelines 2015

+4Step 4: Resistant HTN
OA+C+D+
® 0| = H| 7}
4K < 4.5: Spironolactone 25mg
<K > 4.5: high dose Thiazide-like D
~Na, K, Cr monitor
o Ct2 ofF| 37}
AR THRFEER]|
4| EFRFERR]

Ml QB0 =I1et B A LM 21t Hiul

Williams B. et al, Lancet 2015
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66.2 gy

%

BB Diuretic

ARB ACE-I CCB

sh: 3748, Mok 14

Il

-
e

I

P EXTED)

OR for compliance (>80%) to both
Anti-HT and LLT (95% CI; p value)

MH>
0l0

Number of pre-existing
prescription medications

0 —— 1.73 (1.56—1.90; p<0.001)
1 —e— 1.25 (1.13-1.39; p<0.001)
2 0.96 (0.86-1.06; p=0.41)
3-5 —@— 0.87 (0.79-0.94; p<0.001)
26 @~ 0.65 (0.59-0.71; p<0.001)
0s 1 15 2 25
Decreased Increased
compliance compliance

Chapman et al. Arch Intern Med 2005;165:1147-52

FDC increase persistence and compliance

Meta-analysis of 6 Studies

Study OR (95% Cl)

Dezii 2000 - 1.19(0.83,1.71)
Dezii 2000 o 1.22(0.85,1.75)
Jackson et al. 2006 - 2.84(1.67,4.83)
Taylor et al. 2003 € 1.09(0.80,1.51)
Gerbino et al. 2004 1.28 (0.93,1.75)
Dickson et al. 2008 1.29(0.89,1.89)

[ Overall (I-squared=49.2%, P=0.080) 1.29 (1.11,1.50) ]
T

5 1152
Favors Free Combination Favors FDC

Gupta AK, et al. Hypertension. 2010

FDC increase normalization of BP

Meta-analysis of 3 Studies

Study OR (95% Cl)
Schweizer et al. 2007 . 1.63(0.93,2.83)
Ebbutt et al. 1979 . 1.43(0.76,2.68)
Mancia et al. 2004 - 1.13(0.78, 1.64)

[ overall (I-squared=0.0%, P=0.533) 1.30(0.98,1.71) ]

5 1 15 2
Favors Free Combination Favors FDC

Gupta AK, et al. Hypertension. 2010

Adding is More Effective Than Titrating

Combining 2 different classes: 5X > doubling 1 drug’

‘Adding a drug from another ciass. [l Doubling doses of same drug
(onaverage standard doses) 1.16 (from standard dose to twes standard)
(093-139)

104
(088120)

2 089 101
’ ] (068-408) 090112

100
076124)

037
- 029045
019 (012034) 02
{uos0s0) (014026)

-

Thiazide Beta blocker ACE inhibitor Cakcium channel blocker Alciasses.

02
(0.19025)

Incremental systolic blood pressure reduction
ratio of observed to expected additive effects.

Wald et al. Am J Med 2009;122:290-300

60  Korean Society for Health Promotion and Disease Prevention




Horey

4 BEZ0| Mrh HBY BY > 18T S
X

1©
2
0z

THo

® I8 J|Ho| 43 22H

® CCB-related edema, diuretic-related hypokalemia |
JEHERYO| AL SERT| 248 WXY 4 ULk
4 WBY BUHE £} ELL

® A-Z0| ZHH3IM, H|ZO| X Y.
« SERYOR AN F2 SEERO| ®2Ct
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(=}
2 ZHEO0| ohx|HLL 2¢HH DHARE
X

o
4 ARB2} CCBE M Ho= HE,
CCB 2Xt2 A| ARB®} Thiazide#| O H| &

, CCB, Thiazide#| 0| = H|S A%

RAE|= FRE O|nXE F7H/FH,
= WIELXFEEAIE =7ttt
2

morsto] MA R K S

>
=
w

2npd rlo
o
g2

3
4 AEE 38

2014 JNCs Q&

4 1K} MEHQF : 0| i H|(E|O}X}O| £), CCB, ACEI, ARB
4 MED O AT HASE < 140/90 mmHg

2+ NEEA} (260M) X(|2FE < 150/90 mmHg
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