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Fixed-Dose Combination Therapy Allows
 
Complementary Mechanisms of Action
 

Na+- and H20-reducing Renin-reducing Drugs 
DrugsNasodiiation 

Diuretics -- -[3-blockers 
__ ACEls

CCSs	 - ­
- - -.-<. ~---=--ARBs 

a-blockers - 'Aliskerin
 
Direct-acting vasodilators
 Sympatholytics 

Ad., lodfromL&r1I hJH.AmJH~rT...,a. 2OOt;1.:1113-lfTi 

The Simplified Treatment Intervention
 
To Control Hypertension (STITCH)
 

Trial
 

A Simplified Approach to the Treatment of
 
Uncomplicated Hypertension
 

Combinations Available 

[3-blocker/d iuretic
 

ACEl/diuretic
 

ARB/diuretic
 

Direct Renin Inhibitor/diuretic
 

ACEl/dihydropyridine CCB
 

ACEl/nondihydropyridine CCB
 

ARB/dihydropyridine CCB
 

FDA Approved Fixed-Dose Combination Treatment 
for Initial Therapy 

• Losartan-HCTZ (2003): for severe HTN unlikely to be controlled on 
monotherapy 

• Irbesartan-HCTZ (2007): "May be used as initial therapy in patients 
who are likely to need multiple drugs to achieve their BP control" 

• Valsartan-HCTZ (2008): "As initial therapy in patients likely to need 
multiple drugs to achievetheir blood pressure goals" 

•	 Amlodipine and valsartan (2008): "As initial therapy in patients 
likely to need multiple drugs to achievetheir blood pressuregoals" 

•	 Amlodipine and Olmesartan (2009)c'As initial therapy in patients 
likely to need multiple drugs to achievetheir blood pressuregoals" 

• Aliskerin-HCTZ (2009): As initial therapy in patients likely to need 
multiple drugs to achievetheir blood pressure goals" 

STITCH 

Objective and Study Design 
Objective: To assess if the use of a fixed-dose combination 
(FOe) as initial treatment of HTN will improve the proportion of 
patients reaching goal BP as compared to the use of the 
Canadian HTN Education Program (CHEP) algorithm 

7 



STITCH 

Study Design (cont'd) 
CHEP Guidelines: Treatment of HTN STITCH -<:are Algorithm 

without other Compelling Indications ~ 

Target SBP<140 DBP < 90 mmHg 

Ufestyle 
Moc:Iifiation 

Therapy 

Non-adh_ne.? 

~~~~7::. Ir-~-..L--~ 
orllfuty1e?
 
Whit.co.tef't<t1
 

STITCH 

Conclusion 

-STITCH, an algorithm that employs FOC 
as initial-therapy for HTN, is 
implementable 

-Implementation of the STITCH algorithm 
in a family practice setting results in 
better blood pressure control rates 

ACCOMPLISH Hypothesis 

"We hypothesized that treatment with the 
combination of an ACE inhibitor and a 
DHP calcium-channel blocker would be 

more effective in reducing the rate of CV 
events than treatment with an ACE 
inhibitor plus a thiazide diuretic." 

Jamerson K et <II. N En I J Med 2008')59:2417·28 

STITCH STUDY: Main Results 
(Summary) 

Variable Usual Care STITCH P-Value 

# of patients 1246 802 
Baseline 

SBP, mmHg 153.4 155.1 NS 

DBP, mmHg 87.7 88.1 NS 
Diabetic, Oft.. 15.9 15.1 NS 

FOC. % 9.3 11.2 NS 

BP control, % 0 0 NS 
Final vistt 

S8P, mmHg -17.5 -22.6 <0.005 

OBP. mmHg -8.2 -10.4 <0.05 

FOe. % 15 85 <0.001 

Med titration, % 69.6 82.6 <0.01 

BP control, % 52.7 64.7 <0.05 

r ~ 
ACCOA"lPLISH 

~voiding tardiovascular Events
 
through
 

COMbination Therapy in eatients
 
LIving with ~ystolic Hypertension
 

Kenneth Jamerson1, George L. Bakrisl , Bjorn DahloP. Bertram Pitt',
 
Eric J. Velazquez·, and Mlchllel A. Weber<i
 

for the ACCOMPLISH Investigators
 

Unl'vefwity of Mkhlg.n H.."h Sy~-.n. Ann A!bo" Illl'; Un~"y of Chk~o·Prlld(.. School 011Md1c1ne.
 
Chlc-ao, Il J; S.hlg""",,u Uni"....1ty Mo.pl\el. Golhef>ll'Urg. S....o..-'; OUQ Un~ School 01 IHdlcltMo.
 

Duma..... NC': St,IHY Oownet$l.loledkal CoHeg•• 8rool1lyn. NY.
 

Jamerson K et al. N En I) Med 2008'359:2417·28 

ACCOMPLISH: Design 
N=11,506 highCV-flsk hypertensives, age 255'years, SSP 2160 
mm Hg or on antihypertenslveRx, 60% diabetic, 23% post M~ 
36% post coronaryrevascularization, 13% post stroke 

No history of sYfll'tomatic HF or evidence of LVEF<40% 

Multicenter,randonlzed, double-blind, controlled trial 
cOl'l1Jaring initial antihvpertensiveefficacy of two fixed-dose 
antihypertenslvecomblOations: 

- HCTZlbenazepril (12.S25/40 mg [ACEI force-titrated]) 

- amlodipine/benazepril(5-10/40 mg [ACEI force-titrated]) 

Primary endpoint: CV mortality & morbidity 

- Morbidity: MI, stroke, hospitalized unstable angina, 
resuscitated sudden cardiac death, coronary 
revascularization 

- Mortality: sudden cardiac death,MI, stroke, coronary 
intervention, heart failure, other CV causes 

Hcrz-hydroc.hIorOCl'tl8Dde 

Jamerson K et al. N Enol J Med 2008'359.2417-28 
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ACCOMPLISH: Design 

TItratltd 10 .c:h~ 8P<14019O mmHo: 

<lJ0180 m mHo'n patlenta ·...lttl 
dl.bt;t•• Of r.nal Insuffklen<:'f 

"L'O_.-'-y' o.-'y_' "_OOL,lh_' "_O_nL'h_' 

• Beta D1o<k~i alpha Dlockersi c1ontdlne; (loop diuretics). 

Jamerson K et al. N En I J Med 2008"359:2417-28 

ACCOMPLISH: Fixed-Dose Combination Therapy As
 
Initial Therapy
 

Unprecedented BP Control Rates 

Visit Patienls 
Randomized 

Control Rate" 

n % 
Baseline 11,488 4316 37.6 

Monlh6 10,800 7903 73.2 ~ 
Month 12 10,390 7597 731 

Month 18 9971 7531 75.5 

Month 24 9406 7066 75.1 

Month 30 5809 4662 80.3 

·Control .... <14OI9ll Hg. 
Owolrom4CCOMI'USHtrl r1JJuIy 1. 2001 

DSMB Oct 17 2007 

•	 In October 2007, after a mean of 30 
months of Rx, the pre-specified efficacy 
boundary was crossed with 60% of the 
originally projected primary endpoints 
realized which exceeded the 
prespecified stopping rule 

• Executive Committee accepted the 
recommendation to stop the trial early 

• Last patient last visit was Jan 24, 2008 

1",....lI:d"o" 
."tlhypem",sh'. 
_lil_"ta" 

M_o~n"'-----I3;1~ 5 

Baseline Demographics 
ACEII Hen ACEI/cea 
N=5741 (%) N=5721 (%) 

Gender 
Malo 3515(60.0) 3446(61.0) 
Fomale 2246(39.0) 2296(40.0) 

Race" 
Cauce9ian 4795(83.2) 4817(83.9) 
Black 719 (12.5) 697('2.1) 
Hispanic 323(5.6) 300(5.2) 
Other 247(4.3) 230(4.0) 

Age 
Mean (years) 68.3 66.' 
>65 3627 (66.4) 3613 (66.4) 
2: 70 2340 (40.6) 2363(41.1) 

Region 
Nordic countries­ 1676(2•.2) 1677(2•.3) 
United 8181e3 4086 (70.9) 4067 (70.6) 

• Self reportlld 

--Denmark. FInland, Norway or Sweden 

Adaoted from Table 1 Jdmerson K et al. N Enol J Mecl 2008'359:2417-28 

Systolic/Diastolic Blood Pressure Over Time 

The SBP and OBP mean BP difference 
were 0.9 and 1.1 mm Hg lower in the 

\ 8mlodlplne/benazeprll group· 

C> 

E 
E 

r	 

"'--.~--------.. 
p<O.001 for both systolic and diastolic" 

Moo'" 

5222	 5033"'" 5010 ""5178 ...."'" 

J"merson K el <'II. N En I J Med 2008 359:2417-28 

(Intent-ta-treat population) 

-<>­Compoalr.CV m oltallry/molbidlty 

Pllm&lY.,,/o ravascu larlutlon ---0­

Hard CVendpolnl 
--0­

ICVd&lIth, non·ratlill MI, non·fatal slIoke) 

--0­
All caU8fl mortlllllty 

0.5 1.0 20 
F8.... 0rs Fovors 

ACEII CCB ACEI f HeTZ 

Jamerson K, et al. N En91 J Med 2008;359:2417-28 

RlakRalio 
(95"4)
 

O.ao (0.72 -'l.BO)
 

0.79 (0.63_0.92) 

0.80 (0.68-0,94) 

0.90 10.75-1.08) 

<r ACEII HCTZ 
N=5762 

-. CCBI ACEI 
N"'5744 

132.5174.4 ~g 

131.6/73.3 mmHg 

.,.., .,..	 2529 '"''1074"'" 

1--­
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ACCOMPLISH provides compelling evidence for initial 
combination therapy with ACEI/CCB 

cv morbid1t'llmortahty was reduced by 20% (p=O.OO02) 

• Hard CV Endpoint (CV death, stroke and MI) was reduced by 20"" 
(poO.OOl) 

ACCOMPLISH achieved exceptiona I BP control with 
ACEI based com bination therapy 

Overall BP conlrol (ales increased from 37% 10 80% 

• Mean SSP decreased from 145 to <130 mmHg 

• 50% of partiCipanlS reqUIred only one fixed-dose combination tablet 

The Results of ACCOMPLISH challenge current diuretic 
based guideline s and question if HCTZ at 25 mg 
improves outcome as does 25 mg chlorthalidone used in 
SHEP and ALL HAT 

Key Baseline Characteristics 

Ramipril TclmisaMnn Combination 

N 8576 8542 8502 

Age 664 66.4 66,5 

% females 27.2 26.1 26,5 

%CAD 74.4 745 74,7 

% Stroke,TIA 21.0 206 20,9 

% Diabetes 367 38,0 379 

BP 141.8/82,1 1417/82,1 141.9/821 

SWlins 610 62,0 61.8 

Anliplntelel 80,5 81 1 81 1 

{l-blocker 565 569 57.4 

ONlARGET In-.·..tI lItor!l. NEJM. 2008;158:1547 -59. 

ONTARGET: Telmisartan, Ramipril, or Both 
in Patients at High Risk for Vascular Events 

Prospective. randomIzed, double-bhr:d
 
trialm 31.546 high-nsk palienls Vvith
 
HTN";
 p= ns 
- Ramipnl
 
- Telmisartan
 
- Ramipril With telmisartan
 

Telmisartan vs ramipril: 

- Cough" 1.1% liS 4.2%
 
(P<0.001 )
 

- Angioedema" 0.1% VS 0.3%
 
(Po001) 

CombinatIon liS ramipnl'
 

- Hypotension: 4.8% vs 1.7%
 
(P<O.OO1) 

- Renal dysfunction' 13.5% vs 
10.2% (P<O.OOl) 

'The composltO ptl~fY OIJtcome _, ~1l1 hom ctl,doo"tlSl:ular c.U$O'. 
m~fdo.t onfltl(:bon. $trok•. Of ho,pitaliZtltoon lor heltr( f.!lule 

ONTI\RGEf TWO 1<Jr.I HE J~fed ZOOll.35l1 lS.H.l!1~ll 

Telmisartan Alone and in Combination With Ramipril 
Global Endpoint Trial (ONTARGET) 

N=25,620; patients aged ~5S years with CHD, PAD, eva, or OM with end-organ 
damage 

• Patients with coronary, peripheral, or cerebrovascular disease 
or diabetes with end-organ damage 
Randomized. double-blind, placebo-controlled trial with patients receiving 
either: 

- Telmls8r1on 80 mg onC(l dally or
 
- Rollmiprll10 mg once dally or
 
- Talmlsnrtan 80 mg + n,mlprll10 mg onco dally
 

Follow-up visits occurred at 6 weeks. and every 6 months thereafter 
Endpoints 

- Prlmary: Composite of doath from cardiovascular causes, myocardllllinfarctlon, 
stroke. or hospitalization for heart failuro 

- Secondary: 
•	 Death from cardloVltsculnr causes, myoctlrdial infarction, 

or stroke (Hope Trial Endpoint) 
•	 Hoart failure, diabotes mellitus, atrial fibrillation, domentla, 

or cognitIve decline, nephrOpllthy, and rovasculari:U1t1on procoduro:!l 

ONlARCE r Inv..Uualof 6. NEJM, 2008:353:ts.t1 ·S9. 

Change in BP (mmHg) 

Ramipril Telmisartan Combination 

Systolic -6.0 -6.9 -8.4 

Diastolic -4,6 -5.2 -6,0 

ONlARGET lnv..U .Ior •. NEJM 2'00tJ:J.5.8:15<17,S9. 

Conclusions: 

The oldest of the old (w ith systolic BP > 160 mm Hg) 
should be treated with pharmacologic Rx under the 
adage "first do no harm". Whether reduction of BP to < 
140 mm Hg is beneficial in the very elderly remains 
unclear but is still the recommended goal. 

To achieve recommended BP goals. most patients 
require 2 or more antihypertensive agents. which can 
be delivered in a fixed-dose combination often started 
as initial therapy. Which fixed-dose combination is 
best remains unclear, 
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Conclusions: 

An ACE Inhibitor and an ARB appear equivalent in 
patients with underlying vascular disease or in those 
with diabetes that are at high-risk. The ARB is 
associated with fewer side effects. 

Using an ACE inhibitor and ARB together in this same 
patient population does not reduce BP much does not 
improve outcome over either agent alone, and is 
associated with more side effects. 

OBJECTIVES: 

•	 Understand the Scope of the Hypertension 
problem, Evidence for BP control, Goals for BP 
control, and Improving BP control rates. 

•	 Understand the reasoning for supporting self. 
monitored Home BP measurement. 

•	 Understand the Barriers toward more effective BP 
control including those that involve the Health 
Care Provider, Patient, and Payer (Health Care 
System) with special emphasis on the role of the 
provider and the importance of Clinical Inertia. 

•	 Understand the newer BP trials since JNC 7 and 
their clinical implications on the treatment of 
hypertension. 

"You want the 
truth? You can't 

handle the 
truth!" 

Jack Nicholson 
"A Few Good 
Men" 1992 
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