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PuOuion All
248 UEAETEC, 44 OXETIKA IKAVOTTOINTIKEG

Mean prevalence (standard deviation), expressed in %

oex Hypertension Awareness Treatment  Control®

All countries
Men 37.8 (10.9) 46.2(16.2) 29.2 (14.2) 31.9 (13.0)
Women 321 (10.6) 585 (16.2) 40.6 (16.2) 36.8 (14.0]
Developed
Men 40.8(9.8) 49.2(15.9) 291 (14.6) 33.2 (13.6)
Women 33.0(10.1) 61.7 (13.6) 40.6 (15.0) 384 (13.5)
Developing
Men 32.2 (10.6) 406 (165 29.2(13.8) 296 (118)
Women 305 (11.5) 52.7 (191) 405 (18.7) 34.0 (14.8)

Pereira, J'Hypertens 2009



PuOuion All
248 UEAETEC, 44 OXETIKA IKAVOTTOINTIKEG

Mean prevalence (standard deviation), expressed in %

oex Hypertension Awareness Treatment  Control® Control’

All countries
Men 37.8 (10.9) 46.2(16.2) 29.2 (14.2) 31.9(13.0) 105 (9.3)
Women 321 (10.6) 585 (16.2) 406 (16.2) 36.8 (14.0) 169 (12.0]
Developed
Men 40.8 (9.8) 49.2(156.9) 291 (1486) 332 (13.6) 108 (9.7)
Women 33.0(10.1) 61.7 (13.6) 406 (15.0) 384 (135) 173 (11.4]
Developing
Men 32.2 (10.6) 406 (165 29.2(13.8) 296 (118 9.8 (8.6)
Women 305 (11.5) 52.7 (191) 405 (18.7) 34.0 (14.8) 16.2 (13.2)

Pereira, J'Hypertens 2009



PuOuion All
Copenhagen City Heart Study

Treatment of hypertension
e 1976-1978: 6.5%
e 2001-2004: 18.1%

Control of hypertension
e 1976-1978: 21% 1,4%
e 2001-2004: 26% 4,71%

Andersen;, J:Hypertens 2010



OavoTol 0QPEIAONEVOL GE VYN AL UPTNPLOKT] TLECT

East Asia and Pacific
Europe and central Asia

Latin America and the
Caribbean

Middle East and north Africa
South Asia
Sub-Saharan Africa

Low-income and
middle-income economies®

High-income economies
Worldt

Ischaemic
heart disease

Hypertensive Other cardiovascular

disease

disease

7.6 eKkoT.
ETNOCLOG

llawes,; llancet-2008
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“Chinical Inertia”

e BP control:
—40% had BP >160/90 mm Hg
— Only ~25% had BP <140/90 mm Hg

e Increases in therapy: only 6.7% of visits.

« “Many physicians are not aggressive
enough in their approach to hypertension.”

Berlowitz, et al: NEJM 1998:339:1957-63


Presenter
Presentation Notes
A recent study published in the New England Journal of Medicine demonstrates the reticence of physicians to intensify therapy, even when patients receive free medications and have frequent access to care, as was the case in five Veterans Affairs medical centers in New England.


Monotherapy In hypertension

80

)
50% response

40

Percent response

20

Calcium  Alpha, Beta- Diuretic ~ Alpha; ACEI Placebo
antagonist agonist blocker antagonist

Response defined @ DBP < 95 mm Hg
after one year of trea

Materson et al. Am J Hypertens. 1993;8:189-192.



Monotherapy - doses

Table 2 Efficacy: average reductions® in blood pressure over 24 hours (treated minus placebo) according to category of drug and

dose

Category of drugt

Fall in blood pressure (mm Hg) (95% CI)

Half standard v standard:

Hall standard doge

Standard dose

Twice standard dose

proportional differance (%)

Systolic blood pressure

Category:
Thiazidas 16
p blockars 20
ACE inhibitors 19
Angiatansin |1 recaptor antagonists 24
Calcium channal blockers =
All catagories: avarage 22
Diastolic blood pressure
Catagory:
Thiazidas 37321042 444010 4.3 50441057 16
p blockars 56 (501062 67 (6210 74) 78071 t084) 16
ACE inhibitors 3TB2t042) 47 (44 10 5.0) 5.7 (54 to 6.0) 21
Angictansin 11 recaptor antagonists 45 (42to 4.8 57 (54 to 6.0 6.5 (6.2 1o B.8) 21
Calcium channel blockars 39135t044) 5015610 6.2) 7.0 (7.5t 83) S
All catagories: avarage 44 (4.2 to 4.6) 55 (54 0 57) 6.5 (B3 6T) 20

Law, BMJ, 2003




Combination Therapy Needed
to Achieve Target Blood Pressure

Enrollment Final

B Monotherapy

SBP/DBP B Combination
mm Hg Therapy
161/98 142/83
<90 mm Hg <85 mm Hg
SBP/DBP
mm Hg

144/85 142/93 140/81

Adapted from Hansson L et al for the HOT Study Group. Lancet. 1998;351:1755-1762.



PuBpion Al
TI UNOPOUE
va KAVOULE;




MeyaAn BpetTavia

1 drug:
2 drugs:

>3 drugs:

Control rates:

1994

60%

34%
6%0

6%

2003
44%
38%
18%

22%

2006
39%
40%
21%

28%
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Kavadac

Acute Myocardial Infarction
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VA Cooperative Trials
IN Hypertension

143 avopeg 380 avodpeg
75 :
Placebo Active
0
60 . 67% RR
S
*2 = 39 96% RR Stopped after
0 3.3yrs
W 30
>
O Stopped after 18
15 1.5 years
1,4
0
115-129 90-114
Entry Diastolic BP, mm Hg
Blo . RR=risk reduction
Therapy: HCTZ + reserpine + hydralazine JAMA 1967; 202(11):1028-1034

JAMA 1970; 213(7): 1143-1152
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JNC VIl & ESH/ESC 2003: OgpaTtTEUTIKEG
TTPOCEYYIOEIG

* OI1T1EPIOCOTEPOI OOOEVEIC HE UTTEPTOON OO XPEIONCTOUV 2
N TTEPICOOTEPA AVTIUTTEPTATIKA PAPHUAKA VIO TOV EAEYXO
™G All OTIG TINEG OTOXO

 ZUp@wva pe Tnv Al Kol Tnv TTOpPOUCia 1) ATTOUC IO AAAWY
gvoeigewy, n OepaTtreia PTTOPEI VO EEKIVIOEI EITE HE
povoOepartreio | HE CUVOUAOHO 2 POAPHUAKWY

 OTtav n All givar >20/10 mm Hg Travw atrdé 1o 0TO6XO,
TIPETTEI KAVEIC VO OKEPTEI TN Xoprynon ocuvouaouou
POAPHAKWY, EiTE 0 EAEVOEPO EiTE 0 OTOBEPS CUVOUAOHO.

Chobanian AV et al. JAMA. 2003;289:2560-2572.
Guidelines Committee. J Hypertens. 2003;21:1011-1033.



ASH Position Paper

Combmation Therapy in Hypertension

Alan H. Gradman, MIE;" Jan M. Basile, MD;* Barry L. Carder, PhaemD;

George L Bokris, MD;* on beno of the American Society of Hyperiension
Wriling Group

SUMMARY RECOMMENDATIONS

* Routinely wse combination therapy to achieve
BP targets
Use only preferred or acceptable 2-drug combi-
nations { I'able)
Routinely initiate combination therapy in
patients who require >20/10-mm Hg BP reduc-
tion to achieve target BP
[mtiate combination therapy in stage 1 patients
(at the physician’s discretion), especially when
the second agent will improve the side effect
profile of initial therapy
Use SPCs rather than separate individual agents
in circumstances where convenience outweighs
other considerations.

JIClin'Hypertens; 2014



2007 ESC/ESH Guidelines: OgpaneuTikn aywyn

Emoyn netalo

"Hmao avénon AIl

Xapnriog/Métprog KA kivovvog

YoviOng AIl o1dy0¢

Xnpavtikn avénon All
Yynrog/Iloiv Yynioc KA kivovvog
Xapnrotepn All otd)0G

MovoOepaneia o Av dev smitevyfein ATl Xuvovaopog 600 QuprdK®v
younin éoon 6ToY0C o€ Jounin o0on
IIponyoduevog AlLayn) 6€ SLOQOPETIKO ITponyodpevog pocOnkn Tpitov
napayovrag og TP napdyovra og yopnin GUVOVUGNOG 6E TANPT) QUPIGKOV GE
doon doon oo xopnn d6om
Av dgv emrevy0ei n Al
06T0Y0G
A\ 4
Tovdvacpdg 800 £m¢ MovoOsponsio Lovdvaopog TpLdv (!)ap;’uikmv 415
TPLOV QUPRIKOV mhpovg ddong OTOTEALEGPRATIKES O0GELS

Mancia G. et al. J Hypertens 2007;25:1105-1187



() 37

Updated UK NICE Guidelines for the Treatment of Newly
Diagnosed Hypertension

>55 years or black
patients at any age

CCB or thiazide-

Step 1 ACEI (or ARB*) type diuretic
I |
v
Step 2 ACEI (or ARB*) + CCB or
P ACEI (or ARB¥*) + thiazide diuretic
v
Step 3 ACEI (or ARB*) + CCB + diuretic
v
Step 4 Add further diuretic therapy, a-blocker, or B-blocker.

Consider seeking specialist advice

http://www.nice.org.uk/download.aspx?0=CG034fullguideline.
*If ACE inhibitor (ACEI) not tolerated Accessed June 2006


Presenter
Presentation Notes
The National Institute for Clinical Excellence (NICE) has recently provided an update of the NICE clinical guideline 18 (i.e. the management of hypertension in adults in primary care):
The first choice of initial antihypertensive therapy for patients aged less than 55 years should be an angiotensin-converting enzyme (ACE) inhibitor (or an angiotensin receptor blocker (ARB) if the ACE inhibitor is not tolerated)

In patients aged 55 years or over, or black patients at any age, the first choice of initial antihypertensive therapy should be a calcium channel blocker (CCB); an alternative is the thiazide-type diuretic.

In the event of a second drug being required:
If initial therapy was with an ACE inhibitor (or ARB if an ACE inhibitor is not tolerated), a CCB or a thiazide-type diuretic should be added

If initial therapy was with a CCB or a thiazide-type diuretic, an ACE inhibitor (or ARB if an ACE inhibitor is not tolerated) should be added.

If treatment with three drugs is required, the combination of ACE inhibitor (or ARB if an ACE inhibitor is not tolerated), CCB and thiazide-type diuretic should be used.

Reference
National Collaborating Centre for Chronic Conditions. Hypertension: management of hypertension in adults in primary care: partial update. London: Royal College of Physicians, 2006. http://www.nice.org.uk/download.aspx?o=CG034fullguideline. Accessed June 2006.
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/AOVIKI ToOu cuvouagouou avtaywviotn Ca e
ocMEA N ARB

CCB

e Arteriodilation

e Peripheral edema

e Effective in low-renin patients

ACE/ARB
e RAS blockade
e CHF and renal

e Reduces cardiac ischemia benefits
ACE/ARB CCB

e Venodilation Synergistic e RAS activation
e Attenuates peripheral edema BP reduction e No renal or CHF
e Effective in high-renin patients benefits

 No effect on cardiac ischemia Complementary

clinical benefits
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Complementary Effects of a CCB/RAS Inhibitor:
Reduction of CCB-associated Edema

Arterial

Venous

dilation
(RAS Inhibitor)

Inhibitor)

Capillary bed

Opie. In: Opie LH, editor. Drugs for the Heart. 3rd ed. 1991:42—-73
White et al. Clin Pharmacol Ther 1986;39:43-8; Gustaffson. J Cardiovasc Pharmacol
1987;10(Suppl. 1):S121-31; Messerli et al. Am J Cardiol 2000;86:1182—-7


Presenter
Presentation Notes




® 32
Attenuation of Peripheral Edema with Dual ACE Inhibitor/CCB Therapy

Compared with CCB Monotherapy: Stage 2 Hypertension

Patients (%) p=0.0102
30

20
: e
0 n=182
Amlodipine Benazepril/amlodipine
10 mg 20/10 mg

Adverse events reported at an incidence of 25% in
the safety population Jamerson et al. Am J Hypertens 2004;17:495-501


Presenter
Presentation Notes
This study was of a multicenter, double-blind, 12-week design and involved 364 patients with stage 2 hypertension who were randomized to initial therapy with either amlodipine 5 mg/day (titrated to 10 mg/day) or amlodipine plus benazepril (amlodipine/benazepril 5/20 mg/day titrated to 10/20 mg/day). 

Significantly fewer patients receiving benazepril/amlodipine developed peripheral edema compared with patients receiving amlodipine alone (12.6% vs 26.9%, respectively; p=0.0102). 

Overall, there were numerically fewer adverse events with benazepril/amlodipine (54.9%) than with amlodipine monotherapy (64.3%).
 
Reference
Jamerson KA, et al. Initial angiotensin-converting enzyme inhibitor/calcium channel blocker combination therapy achieves superior blood pressure control compared with calcium channel blocker monotherapy in patients with stage 2 hypertension. Am J Hypertens 2004;17:495–501.


/A\oyIkn Tou ouvouaouou aMEA N ARB e
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Diuretic Effects

JG Cells

'

Renin =—— Angiotensin |

!

Vqume Renln
Angiotensin I

Depletlof Release

ARB  —— AT, Receptor
Distal
Tubule _ _ l
Na* Diuresis
Vasoconstriction

Less Na+
Reabsorbed




=
ESH 2003: Possible Combinations of Different Classes of

Antihypertensive Agents

The most rational combinations are represented as thick lines

Diuretics

AT -receptor

‘ B-blockers blockers
o-blockers Calcm_m
antagonists

ACE inhibitors

ESH/ESC Guidelines Committee. J Hypertens. 2003;21:1011-1053.


Presenter
Presentation Notes
This chart shows the following 2-drug combinations that have been found to be effective and well tolerated.54
Diuretic and ACE inhibitor or ARB
Calcium antagonist (DHP) and -blocker
Calcium antagonist and ACE inhibitor or ARB
Calcium antagonist and diuretic
-blocker and -blocker
Other combinations may be used if necessary, and 3 or 4 drugs may be required in many cases.54


ASH Position Paper

Combination Therapy in Hypertension

Alan H. Gradman, MO Jon M. Basile, bAD-= Ea:rr:.' L. Corder, PromD:-
George L Bakris, MDY an beholf of the Americon Society of Hypertansion
Wiriling Group

Table. l__'.lru%r Combinations in H}-’purtcnxiun:

Recommendations

Preferred

ACE inhibitor/diuretic®

ARB/diuretic®

ACE inhibitor/CCB*

ARB/CCPHB*
Acceptable

B-Blocker/diuretic®

CCB (dihydropyridine)/p-blocker

CCB/diuretic

Renin inhibitor/diuretic®

Renin inhibitor/ARB*

Thiazide diuretics/K+-sparing diuretics™
Less effective

ACE inhibitor/ARB

ACE inhibitor/B-blocker

ARB/B-blocker

CCB (nondihydropyridine)/-blocker

Centrally acting agent/P-blocker

JIClin'Hypertens; 2014



Evidence
Based
Medicine




a-MEA+ARBs évavti a-MEA

Adapted from The ONTARGET Investigators N Engl J Med 2008;358:1547-59.




CV events

00 5.0-
Atenolol * thiazide
4.0 -

3.0 -
Amlodipine + perindopril

2.0 1

1.0 1

0.0 -

0.0 1.0 2.0 3.0 4.0 5.0 Years




ACCOMPLISH — Total population

Benazepril plus amlodipine
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0 6 12 13 24 i 16 42
Months

No. at Risk

Benazepril plus amlodipine 5512 5317 5141 4959 4739 2826
Benazepril plus hydrochlorothiazide 5483 5274 5082 4892 4655 2749

Jamerson, NEJM 2008



ACCOMPLISH — Diabetics

=====+ B + A (events = 307)
B + H (events = 383)

HR =0.79 (0.68-0.92); p =.003
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0 6 12 18 24 30 36 42
Time to 15 CV Event (months)

Nn=6,946 Weber, JACC 2010



ACCOMPLISH — High risk Diabetics

High Risk Diabetes

=sxsx B+ A (events = 195)
B + H (events = 244)

HR = 0.77 (0.64-0.93); p = .007
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0 6 12 18 24 30 36 42
n=2,842 Time to 1** CV Event (months) Weber, JACC 2010




ACCOMPLISH — Renal outcome

—+— Benarepnl plus hydrochlorothiazide (215 events)
—a— Benarepnl plus amlopsdine (113 events)

Log-rank p<0-0001

Proportion of patients (%)

I
12 18 24

Time to event (months)
Mumber at risk me to event (months)

Benazeprilplus 5762 576 G455 5307 5139 4936 2956 1506
hydrochlorothiazide

Benazepril plus amlopidine 5744 L4572 L3136 5203 L0322 3016 1559

Figure 1: Kaplan-Meier curves for progression of chronic kidney disease for the intention-to-treat population
Progression of chronic kidney disease was defined as doubling of serum creatinine concentration, estimated
glomerular filtration rate less than 15 mL/min/1.73 m? or need for dialysis.

Lancet, Feb 2010
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Combination Antihypertensive
Therapies

Thiazide/K*-sparing

diuretic ACE inhibitor/CCB
B blocker/thiazide ARB/thiazide
Clonidine/thiazide Low-dose

B blocker/thiazide

(reserpine/hydralazine/ ACE inhibitor/thiazide

hydrochlorothiazide) ARB/CCB/thiazide
Methyldopa/thiazide



Advantages of fixed versus liberal combinations of

two antihypertensive drugs

Fixed Liberal
Simplicity of treatment -+ .
Compliance + .
Efficacy + +
Tolerability +* _
Price + -
Flexibility . +
Risk of administering -+ -

contraindicated drug

*

lower doses generally used in fixed-dose combinations

ESH/ESC Guidelines J Hypertension 2007; 25:1105-1187
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Dunbar-Jacob, NHLBI:2009



Effect of fixed combo on adherence

Hypertensive Cohort Risk ratio

Study (95% Cl) % Weight

P—

Dezii CM et al, 2000 0.74 ( 0.65, 0.84) 18.4

Dezii CM et al, 2000 . 0.71( 0.62, 0.80) 18.5

NDC Dataset, 2003 0.81(0.77, 0.86) 37.8

Taylor AA et al, 2003 0.74 (0.67, 0.81) 25.2

¢ 0.76 ( 0.71, 0.81) 100.0

Overall

1 10
Risk ratio

Favors Fixed Dose Favors Free Drug
Combinations Combinations

Heterogeneity chiz =6.30 (p = 0.10) Publication Bias (Egger’'s) p = 0.05

Bangalore, JACC 2007
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Treatment discontinuation
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Ccorrao, JiHypertens2008



ASH Position Paper

Combmation Therapy in Hypertension

Alan H. Gradman, MO Jan M. Basile, D2 Barry L. Carler, Praen D
George L Bokris, MD;* on beno of the American Society of Hyperiension
Wriling Group

SUMMARY RECOMMENDATIONS
 Routinely wse combination therapy to achieve
BP targets
Use only preferred or acceptable 2-drug combi-
nations (Table)
Routinely initiate combination therapy in
patients who require >20/10-mm Hg BP reduc-
tion to achieve target BP
[nitiate combination therapy in stage 1 patients
(at the physician’s discretion), especially when
the second agent will improve the side effect
profile of initial therapy
Use SPCs rather than separate individual agents
in circumstances where convenience outweighs
other considerations.

JIClin'Hypertens; 2014
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ESH guidelines re-appraisal

“When three drugs are required,
the most rational combination appears to be
a blocker of the renin-angiotensin system,
a calcium antagonist,
and a diuretic

at effective doses.”
ESHJHypertens 2009
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Preferred combinations according
to 2009 the ESH Update Guidelines

ATIl receptor

Diuretics antagonists
° °

e
,

o o
ACE inhibitors Calcium antagonists

Mancia G, et al . J Hypertens 2009
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ASH Position Paper

Combmation Therapy in Hypertension

Alan H. Gradman, .‘ﬂ.[’-';" Jom M. Basile, .‘-ﬂ'};'] E-:m':.' L. Corder, |:"'|-:|r"n|'.‘-';j
George L Bakris, MDY an beholf of the Americon Society of Hypertansion
Wiriling Group

Table. Drug Com binations in Hypertension:

Recommendations

Preferred

ACE inhibitor/diuretic®
ARB/diuretic®

ACE inhibitor/CCB*

ARB/CCB*
Acceptable

B-Blocker/diuretic®

CCB (dihydropyridine)/p-blocker
CCB/diuretic

Renin inhibitor/diuretic®

Renin inhibitor/ARB*

Thiazide diuretics/K+-sparing diuretics™
Less effective

ACE inhibitor/ARB

ACE inhibitor/B-blocker
ARB/B-blocker

CCB (nondihydropyridine)/-blocker

Centrally acting agent/P-blocker

JIClin'Hypertens; 2014



Benjamin Franklin

“Keep your eyes
wide open before marriage,
half shut

afterwards.”



[Tapagpaon

“KpaTtnoTe 1a paTia, Ta auTid
Kal TTPOTTAVTWY TO JUAAO OOC avoIXTa,
OAa N KATTOIA ATTO
QUTA TTOU OKOUOQTE ONueEPQ

UTTOPEI va PNV IoXUouv aupio’
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