[bookmark: _GoBack]Title: Efficacy and Safety of Incremental Dosing of a New Single-Pill Formulation of Perindopril and Amlodipine in the Management of Hypertension
Running heading: Efficacy and safety of perindopril/amlodipine combination in hypertension management	Comment by DITO_CB: Please note that the journal asks for a running heading (limit: 100 characters).
Neil R. Poulter 1, Eamon Dolan, Ajay K. Gupta, Eoin O’Brien, Andrew Whitehouse, Peter S. Sever (+/- others)	Comment by DITO_CB: Please note that the journal asks that all authors provide a completed Conflict of Interest Disclosure form.

1.	Imperial Clinical Trials Unit, Imperial College London, London, UK

Target – Am J CV Drugs (IF 2.23) 







	Corresponding author
Neil R Poulter 
Professor of Preventive Cardiovascular Medicine
Imperial Clinical Trials Unit
1st Floor Stadium House
68 Wood Lane
London W12 7TA
Tel: +44 (0)207 594 3446
n.poulter@imperial.ac.uk
ORCID 0000-0002-6292-997X
	Word count:  2811
Number of tables: 6
Number of figures: 4










Abstract 	Comment by DITO_CB: The instructions for authors state that, for original research articles, abstracts should be structured.
 I have provided below a structured version.

Background: Angiotensin-converting enzyme inhibitors and calcium channel blockers in combination are widely recommended in hypertension guidelines. The advantages of single-pill combinations (SPCs) are increasingly recognised, hence an adapted-dosage combination of perindopril and amlodipine was developed for the initial management of hypertension. 
Objective: This randomised trial evaluated the blood pressure (BP)-lowering efficacy of four incremental doses of perindopril/amlodipine SPC in adults with mild-to-severe hypertension.
Methods: 1617 eligible patients were randomised to SPC perindopril 3.5 mg/amlodipine 2.5 mg (i.e., 3.5/2.5 mg) daily, uptitrating as required on a monthly basis up to 14/10 mg until BP <140/90 mmHg (<130/80 mmHg in diabetic patients). Control-arm participants (n=1653) were randomised to irbesartan 150 mg daily, uptitrating over 3 months to irbesartan/hydrochlorothiazide 300/25 mg. The primary endpoint (proportion with controlled BP at each uptitrated dose) was evaluated at 6 months, and safety at 9 months. 24-hour ambulatory BP measurement and BP variability were also investigated. 
Results: Significant increases in BP control were observed with each dosage increment of perindopril/amlodipine, which was well tolerated, rising from 21% (3.5/2.5 mg) to 30% (7/5 mg), 37% (14/5 mg) and 42% (14/10 mg) after 1, 2, 3 and 6 months. Reductions in mean systolic and diastolic BP occurred with each incremental dose of perindopril/amlodipine. After 6 months, mean BP had fallen by 24.8/10.8 mmHg. Irbesartan-based therapy reduced clinic and 24-hour BP similarly to perindopril/amlodipine, but perindopril/amlodipine reduced BP variability more in comparison.
Conclusions: Incremental uptitration with adapted-dosage perindopril/amlodipine SPC is a safe and effective strategy for managing hypertension.
Trial registration: EudraCT (No. 2006-005799-42)

Key points	Comment by DITO_CB: According to the journal’s instructions, two to three short bullet points should be provided summarizing the key findings and implications of the paper. These should be presented in non-technical language and not repeat verbatim text found in the abstract.
•	In patients with mild-to-severe hypertension, perindopril/amlodipine single-pill combination treatment led to significant improvement in blood pressure (BP) control, BP response and mean BP levels, which increased with each dosage increment. Efficacy in terms of blood pressure reduction was similar to the irbesartan/hydrochlorothiazide strategy.
•	Tolerance of the perindopril/amlodipine combination was in accordance with the well-known safety profile of each individual product.

1 Introduction 

Raised blood pressure (BP) remains the biggest single contributor to global mortality [1]. Despite this fact, most surveys from around the world show that the majority of those diagnosed as hypertensive do not have their BP controlled to currently recommended BP targets [2, 3]. Insufficient use of more than one antihypertensive agents is a contributing factor to this inadequate management of raised BP [4].

Recent guidelines from America, Canada and Europe, but not the UK [5, 6, 7, 8], recommend that medication be initiated with two antihypertensive agents, as opposed to one with the traditional stepped-care approach [9], for a large proportion of patients with hypertension. The combinations of antihypertensive agents recommended in recent guidelines differ [5, 6, 7, 8], but the latest British Guidelines [8] recommend a renin-angiotensin system (RAS) blocker plus a calcium channel blocker (CCB) as the single optimal combination of drugs, whereas this is one of the combinations ‘preferred’ in European guidance [7]. Observational and trial data [10, 11] and health-economic analyses [12] have shown improved adherence to therapy, BP control and cost-effectiveness associated with the use of single-pill combinations (SPCs) of agents and hence the use of SPCs is recommended in the latest European Guidelines [7]. Extensive data from randomised controlled trials show that the ACE-inhibitor perindopril and the CCB amlodipine, both separately and together, are safe and effective in the prevention of cardiovascular morbidity and mortality [13, 14, 15]. Other ‘real life’ observational data confirm the efficacy of this combination [16, 17]. Consequently, an SPC combining these two drugs has been produced, including a new formulation and doses of perindopril that are suitable for treatment initiation and rapid uptitration [18].

A randomised trial was therefore designed to evaluate the BP-lowering efficacy of the new SPC formulation in a 4-step strategy for treating hypertension in adults, in keeping with European Medicines Agency (EMA) requirements for drug registration [19].

2 Methods
A phase III, international, multicentre, parallel-group, randomised, double-blind trial was designed to evaluate the BP-lowering efficacy of 4 incremental doses of the new perindopril/amlodipine SPC among over 1000 patients with mild-to-severe hypertension.

Men and women aged 18 years and above were eligible for inclusion in the trial if they had an untreated systolic blood pressure (SBP) between 150 and 199 mmHg and/or a diastolic blood pressure (DBP) between 95 and 114 mmHg. Patients were also eligible for inclusion if they were deemed by their physician to require a change in medication (due to lack of efficacy or poor tolerability of their current medication) and they had an SBP <165 mmHg and a DBP <105 mmHg or had an untreated SBP between 150 and 179 mmHg and/or a diastolic DBP between 95 and 114 mmHg. Patients who were pregnant, had impaired renal function (eGFR <30 ml/min), raised serum potassium (>5.5 mmol/l) or with secondary, malignant or clinically symptomatic hypertension were ineligible for the trial. 

Eligible patients were randomised to receive either the perindopril/amlodipine SPC regimen (Figure 1a), starting at 3.5/2.5 mg/day or to an irbesartan-based regimen starting at 150 mg/day (which acted as a referent group for the trial) (Figure 1b). Patients were uptitrated at 3 one-monthly intervals, as shown in Figures 1a and 1b, if BP levels were not controlled (controlled BP being defined as SBP <140 mmHg and DBP <90 mmHg for non-diabetic patients and as SBP <130 mmHg and DBP < 80 mmHg for diabetic patients). Patients who were not controlled to SBP <160 mmHg after 3 months were reviewed again at 4 months when, if SBP remained uncontrolled, they were withdrawn from the trial. Otherwise, patients were all seen again 6 and 9 months after randomisation.

The primary endpoint of the trial was the proportion of patients receiving each dose of perindopril/amlodipine whose BP was controlled after the instigation of each dosage uptitration, relative to the proportion controlled at the previous dose.

Secondary endpoints included a comparison after 6 months of follow-up with the irbesartan-based regimen (Figure 1b) in terms of BP control, BP response (proportion showing BP control and/or a reduction from baseline of SBP ≥20 mmHg or DBP ≥10 mmHg) and mean BP levels (SBP, DBP, pulse pressure and mean arterial pressure). In addition, the emergence of cardiovascular (CV), gluco-metabolic and renal endpoints throughout the trial was evaluated in the perindopril/amlodipine group and also compared with those on the irbesartan-based regimen using an unadjusted Cox Model (Likelihood Ratio test).

In light of data published after the trial was completed [20], it was decided post hoc to compare the visit-to-visit variability in BP between those randomised to the 2 treatment regimens.

The overall safety of the perindopril/amlodipine regimen was assessed by extending follow-up of all participants to 9 months after randomisation, thereby allowing at least 6 months of follow-up of each dose combination of perindopril/amlodipine used. Substudies included recording of 24-hour ambulatory BP measurement (ABPM) as often as possible at each stage of the trial (months 1, 3 and 6 [Figures 1a and 1b]) among all volunteers who were prepared to take part.

Eligible patients underwent a 2-week placebo run-in period to ensure satisfactory compliance (>70% and <130%) and suitable BP levels (SBP between 150-199 mmHg and DBP between 95-114 mmHg). Suitable patients were then randomised to receive the starting dose of either perindopril/amlodipine or irbesartan (Figures 1a and 1b). At each visit, BPs were measured 3 times one minute apart in the supine position using a validated OMRON device (HEM705CP) on the same arm before tablet ingestion (‘trough’). The mean of the last 2 of each set of 3 readings was used in analyses. At baseline, eligible patients provided informed consent, gave a medical history and underwent a physical examination including measurement of height, weight and leg oedema. An ECG was also taken at baseline, as were routine blood tests and a spot urine sample, which was tested for microalbuminuria. The EQ5D well-being questionnaire [21] was self-completed.

At each visit thereafter, a physical examination was repeated, compliance was assessed by a tablet count, adverse effects including leg oedema were evaluated, a venous blood sample was taken for routine biochemistry and haematology, and spot urine samples were checked for microalbuminuria. At the final visit, an ECG was recorded and the EQ5D questionnaire was repeated.

195 patients underwent ABPM recordings at baseline, after which 144, 132 and 145 underwent ABPM recording at 1, 3, and 6 months, respectively. 

The study sample size was determined primarily on the basis of the primary endpoint, whereby the study had 80% power to detect prespecified differences in BP control rates between each incremental dose titration of perindopril/amlodipine. This was evaluated using the two-sided McNemar test at 5% type I error, based on hypothesised incremental control rates of 30%, 50%, 30% and 15% respectively for the 4 doses evaluated (see Figure 1a). It was anticipated that at each study visit, 1% of participants whose BP had been controlled at the previous visit would no longer be controlled. Sample size was also adjusted to be made compliant with the requirement in EU safety data guidelines [19], which stipulate the need for a follow-up of at least 6 months of 300 to 600 patients randomised to each dose. With an estimated patient withdrawal rate of 5%, about 1500 patients had to be included in the population receiving the perindopril/amlodipine SPC. 

Standard deviations (SD) and coefficients of variation of SBP measurements between 4 visits (months 2, 3, 6, and 9 after randomization) were calculated for each patient and the mean of these values in the two treatment groups were compared using a t-test from a logarithmic transformation, as the distribution was skewed. A measure of within-visit SBP variability was also calculated for each patient at each visit (3 readings per visit). These measures were averaged across the 4 visits from two months onwards and their distributions compared by treatment group.

All participants provided written informed consent to take part in the trial, which was compliant with the Declaration of Helsinki. The trial was registered with EudraCT (No. 2006-005799-42), ethical approval was given on 30th September 2007 by the National Research Ethics Service, London MREC, and regulatory approval was given on 30th November 2007 by the MHRA. Ethical approval for Ireland was given on the 4th October 2007 by the Ethics and Medical Research Committee, Dublin, and regulatory approval for Ireland was given by the Irish Medicines Board on the 23rd November 2007.

3 Results

Starting in January 2008, 5249 patients from 87 sites in England, Scotland, Northern Ireland, and the Netherlands were formally screened for trial eligibility (Figure 2). Collaborating sites were either hospital-based (n=23) or based in general practices (n=40). Of those screened, 4501 patients were selected for potential randomisation, of whom 3270 were randomised into the trial by November 2008 (Figure 2). Of the 1617 randomised to perindopril/amlodipine, 73% (n=1177) completed treatment with at least 6 months of this drug combination with the commonest cause of withdrawal (11%) being an adverse event.	Comment by DITO_CB: Shouldn’t these two numbers (23 and 40) add up to 87 (total number of sites?)	Comment by DITO_CB: Shouldn’t this value be 19% ( as 308/1617=  0.19) ?

At baseline in the perindopril/amlodipine group, the mean age of randomised patients was 63 years, of whom 63% were male. Mean BP levels were 163.7/91.4 mmHg and half the patients had grade 2 hypertension. Before the 2-week placebo run-in period, only 17% of patients were newly diagnosed and over two thirds had metabolic syndrome, according to the International Diabetes Federation definition (Table 1) [22]. Almost identical characteristics were observed in those allocated to the irbesartan-based regimen (Table 1).

BP control rates in the perindopril/amlodipine group increased significantly with each increment of the dosage in the SPC (p<0.005), rising from 21% through to 30%, 37% and 42% at 1, 2, 3, and 6 months, respectively (Table 2). Similarly, response rates rose significantly with each dosage increment, rising from 47% through to 62%, 68% and 73% at 1, 2, 3 and 6 months, respectively.

Highly significant reductions in SBP and DBP were observed with each incremental dosage combination of the perindopril/amlodipine formulation (Table 3), with mean BP levels of all participants allocated to perindopril/amlodipine falling from 163.7/91.4 mmHg at baseline to 138.9/80.6 mmHg at 6 months (data not shown). However, the reduction in BP between the second and third step of uptitration (Figure 1a) generated a relatively small reduction. Similar mean BP reductions were observed in the irbesartan-based therapy at 6 months (Table 4).	Comment by DITO_CB: According to the statistician, this value should be 80.1	Comment by DITO_CB: Upon reconfirmation with the statistician, the value should be indeed 80.6. Please do not take into account the previous comment.

All 4 doses of perindopril/amlodipine were well tolerated, although, as expected, ankle oedema (n=97 [6%]) and cough (n=100 [6.2%]) were the most frequently recorded side effects with study termination. Overall, irbesartan-based therapy was equally well tolerated, but with less reported ankle oedema and cough.

Serious emergent adverse events were reported in a total of 124 patients (7.7%) in the perindopril/amlodipine group and in 127 patients (7.7%) in the irbesartan/hydrochlorothiazide group. 

At 6 months, in patients who had an ABPM performed, there were considerable and similar falls in BP in both treatment groups (Table 5). The mean 24-hour BP reduction was 18.2/10.6 mmHg and 17.2/9.7 mmHg for the perindopril and irbesartan combinations, respectively. However, not surprisingly, after 1 month the 24-hour mean BP had fallen by 11.0/6.2 mmHg in the perindopril 3.5mg/amlodipine 2.5mg group compared to 6.9/3.7 mmHg in the irbesartan 150 mg group (p=0.0083). Neither treatment group had an impact on nocturnal dipping patterns at 6 months.

Among the 2956 patients with at least two ABPM measurements from 2 months onwards, those treated with irbesartan/hydrochlorothiazide showed significantly greater medium-term SBP variability compared with patients on perindopril/amlodipine (Table 6). Mean within-visit SD (averaged across visits) was also higher in the irbesartan/hydrochlorothiazide group compared to the perindopril/amlodipine group (4.22 vs 3.80; p<0.001).

Clinical events of special interest (composite of cardiovascular, renal and gluco-metabolic end points) were infrequent in both treatment groups (Figure 3), but significantly fewer (p=0.036) occurred among those allocated to perindopril/amlodipine (n=179 [11.2%]) than among those allocated to irbesartan-based regimen (n=225 [13.8%]) from baseline to the end of the trial.

4 Discussion

Among those allocated to perindopril/amlodipine as a new SPC formulation, BP control, BP response and mean BP levels were significantly improved with each dosage increase of the formulation, as measured at 1, 2, 3 and 6 months. Overall, after 6 months, this regimen achieved BP control in 42% of patients with a further 31% having either SBP reduced by ≥20 mmHg or DBP by ≥10 mmHg. More than half of the BP-lowering effects were achieved at 1 month (Table 2). This regimen was well tolerated and metabolically neutral (data not shown), although cough and/or ankle oedema did cause 1.8% and 6.9% of participants, respectively, to stop treatment with this regimen, in keeping with previous data [13, 14, 15].

In a recent survey of the English population, about 63% of treated hypertensives were controlled to <140/90 mmHg [23]. However, participants in the current study were high-risk hypertensive patients, 14% of whom were diabetic and therefore had more stringent BP targets for control (<130/80 mmHg). Furthermore, starting BPs were high despite 83% having previously been on treatment. Consequently to achieve 42% control among such patients with a single pill in only 6 months provides reassuring evidence of the efficacy of this regimen.

The overall BP reduction of 25/11 mmHg achieved among those allocated to perindopril/amlodipine is similar to that achieved by the same combination of drugs in the ASCOT trial [15], although third- and fourth-line agents were also added in the latter context.

It was surprising that the overall BP reduction achieved by the strategy of initiating therapy with a two-drug SPC, with uptitrations as required, was not more effective, in terms of BP reduction, than the stepped-care strategy used in the referent arm of the trial. This may in part reflect the rapid introduction of the second drug (diuretic) rather than uptitration of the ARB to full dose before adding the thiazide, which would normally be the practice in stepped care. However, in the ACCELERATE trial [24], which compared the effects of initiating therapy with two drugs versus monotherapy, followed by the later introduction of combination therapy, the former approach did not maintain superior BP reduction after a total of 24 weeks follow-up.

It is also perhaps surprising that overall, independent of the strategy of starting with one or two agents, the ARB/thiazide regimen was as effective as the ACE-inhibitor/CCB regimen in this trial, in terms of BP reduction. This may in part reflect the limited effect of the third dosage of perindopril/amlodipine used (Table 3). Therefore, this third dose (perindopril / amlodipine 14/5 mg) will no longer be included in the clinical development of this new combined formulation for treating hypertension. In general, similar clinic BP reductions might have been expected from the ACE-inhibitor and the ARB and from the thiazide and the CCB [25, 26]. However, depending on the specific agents used, differential effects on 24-hour BP control might have been anticipated [27]. 

The BP recordings used for analyses in this report differ from those normally used in clinical practice, in that they were measured in the supine position and at ‘trough’, although it is hard to see how these aspects of measurement would differentially affect the two pairs of drugs. 

Despite similar clinic and 24-hour BP levels, after 6 months in the two treatment arms, in-trial BP variability (both in visit-to-visit and 24-hour recordings) differed significantly between regimens, in favour of the perindopril/amlodipine combination. These findings in favour of perindopril/amlodipine are more compatible with the apparently differential effects of the two-drug regimens on the composite of the number of clinical events of special interest, albeit small, experienced in this trial (Figure 3).

In light of two publications (Mancia [28] and Laurent [29]) that showed more effective early BP lowering when an SPC of perindopril/amlodipine was compared with a stepped-care approach to management, we evaluated the impact of BP control at 1 month (irrespective of the regimen involved) on the rates of clinical events of special interest. Figure 4 shows a significantly reduced rate of these events among those whose BP was controlled at 1 month versus those whose BP was not controlled. These data are consistent with several other reports that suggest that early, effective BP lowering may be an important component of good BP management.

In summary, all four doses of the SPC containing perindopril and amlodipine produced a significant increase in the proportion of patients with mild-to-severe hypertension who achieved BP control. Overall, the various doses of this regimen, provided as an SPC, lowered BP by about 25/11 mmHg within a 6-month period and the regimen was well tolerated.
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Figures and Tables

Figure 1. Trial design


a) Perindopril/amlodipine-based regimen
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b) Irbesartan/HCTZ-based regimen	Comment by DITO_CB: Irbesartan dose in the figure should read 300 (instead of 3000), so I made a new figure (and a new Fig.1a as well, for consistency). Please let us know if you would prefer to change this directly in the figure 1b that you have already prepared (in which case Fig 1a would remain unchanged).
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ABPM, ambulatory blood pressure measurement; HCTZ, hydrochlorothiazide. 
*Optional for patients with systolic blood pressure >160 mm Hg at 3 months.


Figure 2. Study Patient Disposition	Comment by DITO_CB: A new figure was created to correct three numbers:
Per/amlo FAS is n=1605 (not n=16105)
Irb/HCTZ includ/randomized is n=1653 (not n=1853)
Lack of efficacy in Per/amlo withdrawal is n=49 (not n=64).

Please let us know if you would prefer to change this directly in the figure you have already prepared.


New Figure :
[image: ]


Figure. 3. Emergent clinical events of special interest* during the 9-month treatment period	Comment by DITO_CB: The proportion of Patients with event in the Irb/HCTZ group with renal impairment is 2.1% (not 2.8% as indicated). 
Would it be possible for you to change this number in the figure?

[image: cid:image004.jpg@01D2134E.1A166DA0]
*Composite of cardiovascular + renal + gluco-metabolic endpoints.
CV, cardiovascular; HCTZ, hydrochlorothiazide; HR, hazard ratio; N, number. 




Figure 4. Incidence of a composite of clinical events of special interest with time in patients controlled or not controlled at 1 month. 

[image: cid:image006.jpg@01D2134F.40606910]HR 0.733 (95% CI, 0.572; 0.938), p=0.011

HR, hazard ratio; CI, confidence interval; M1, 1 month  

Table 1. Baseline characteristics in the randomised set.

	
	Perindopril/ amlodipine
(n=1617)
	Irbesartan/ HCTZ 
(n=1653)
	All 

(n=3270)

	Demographic parameters
	
	
	

	Age (years)
	62.6±9.8
	62.4±9.8
	62.5±9.8

	Men
	1024 (63%)
	1041 (63%)
	2065 (63%)

	Clinical parameters
	
	
	

	Systolic blood pressure (mm Hg)
	163.7±11.6
	163.5±11.5
	163.6±11.5

	Diastolic blood pressure (mm Hg)
	91.4±9.2
	91.3±9.1
	91.3±9.1

	Body mass index (kg/m2)
	29.3±4.8
	29.7±5.1
	29.5±4.9

	Supine heart rate (bpm)
	67.2±11.2
	67.8±11.4
	67.5±11.3

	Arterial hypertension
	
	
	

	Hypertension severity
	
	
	

	Grade I
	605 (37%)
	622 (38%)
	1227 (38%)

	Grade II
	812 (50%)
	850 (51%)
	1662 (51%)

	Grade III
	200 (12%)
	181 (11%)
	381 (12%)

	Isolated systolic hypertension
	684 (42%)
	705 (43%)
	1389 (42%)

	Duration of hypertension (months)
	90.5±86.9
	90.3±90.4
	90.4±88.6

	Family history of hypertension
	848 (53%)
	833 (51%)
	1681 (52%)

	Previous treatment for hypertension
	1341 (83%)
	1363 (83%)
	2704 (83%)

	Other specific medical history
	
	
	

	Diabetes
	216 (13%)
	233 (14%)
	449 (14%)

	Metabolic syndrome
	1107 (68%)
	1117 (68%)
	2224 (68%)

	History of leg oedema
	135 (8%)
	165 (10%)
	300 (9%)


HCTZ, hydrochlorothiazide.
Values are numbers and percentages (%) or mean±standard deviation.



Table 2.  Blood pressure control† and response* to treatment with the perindopril/amlodipine uptitration strategy.

	
	n (%)
	Within-group difference§ 
(SE), [95% CI]
	p value

	Baseline to 1 month (n=1605)
	
	
	

	BP control
	342 (21%)
	-
	-

	Response
	748 (47%)
	-
	-

	1 month to 2 months (n=1534)
	
	
	

	BP control
	457 (30%)
	8.4% (1.3%), [5.9 - 10.9]
	p<0.001

	Response
	953 (62%)
	15.7% (1.5%), [12.7 - 18.6]
	p<0.001

	
	
	
	

	2 months to 3 months (n=1468)
	
	
	

	BP control
	538 (37%)
	6.3% (1.3%), [3.7 - 8.9]
	p<0.001

	Response
	1002 (68%)
	5.3% (1.4%), [2.6 - 7.9]
	p<0.001

	
	
	
	

	3 months to 6 months (n=1398)
	
	
	

	BP control
	587 (42%)
	4.6% (1.5%), [1.6 - 7.6]
	p=0.003

	Response
	1022 (73%)
	3.9% (1.4%), [1.0 - 6.7]
	p=0.008


†Systolic BP <140 [<130] mm Hg and diastolic BP <90 [<80] mm Hg in non-diabetic [diabetic] patients.
*BP control and/or reduction in systolic BP ≥20 mm Hg or diastolic BP ≥10 mm Hg.
§Proportions (%), between the start and end of each study period.
BP, blood pressure; CI, confidence interval; SE, standard error
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Table 3. Effect of the highest dose of individual uptitration steps in the perindopril/amlodipine strategy on mean systolic and diastolic blood pressure.

	
	Perindopril/amlodipine

	
	Systolic blood pressure
	Diastolic blood pressure

	
	Pre-
titration BP
(mm Hg)
	Post-titration BP 
(mm Hg)
	Difference (SE), 95% CI
(mm Hg)
	Pre-titration BP
(mm Hg)
	Post-
titration BP 
(mm Hg)
	Difference (SE), 95% CI
(mm /Hg)

	Step 1 (Baseline to 1 month) Perindopril/amlodipine 3.5/2.5 mg (n=1605)
	163.7±11.6
	149.6±14.2
	-14.1 (0.3), 
-14.8 to -13.5
	91.4±9.2
	85.5±9.0
	-5.8 (0.2),
 -6.2 to -5.5

	Step 2 (1 to 2 months) 
Perindopril/amlodipine 7/5 mg (n=1197)
	154.2±11.8
	147.1±12.7
	-7.1 (0.3), 
-7.8 to -6.5
	87.2±8.9
	83.7±8.9
	-3.5 (0.2), 
-3.9 to -3.1

	Step 3 (2 to 3 months) 
Perindopril/amlodipine 14/5 mg (n=884)
	151.3±10.9
	147.5±12.0
	-3.8 (0.4), 
-4.5 to -3.1
	85.1±8.9
	83.3±8.7
	-1.8 (0.2), 
-2.2 to -1.4

	Step  (3 to 6 months) 
Perindopril/amlodipine 14/10 mg (n=671)
	150.4±10.5
	143.8±11.7
	-6.6 (0.4), 
-7.5 to -5.7
	84.2±8.6
	80.6±8.6
	-3.6 (0.3), 
-4.1 to -3.1


BP, blood pressure; CI, confidence interval; SE, standard error


Table 4. Office blood pressure levels and changes after 6 months by treatment regimen. 

	
	Perindopril/amlodipine
	Irbesartan/HCTZ
	
	

	
	N=1605
	N=1628
	
	

	
	Baseline mean (SD)
	Average reduction after 6 months (SD)
	Baseline (SD)
	Average reduction after 6 months (SD)
	Net difference in reductions after 6 months (SD)
	p value

	SBP
	163.7 (11.6)
	-22.0 
(13.4)
	163.4 (11.5)
	-22.5 
(14.3)
	0.7 
(0.4)
	0.116

	DBP
	91.4 
(9.2)
	-10.1
(7.6)
	91.3
(9.1)
	-9.6 
(8.3)
	-0.5
(0.2)
	0.05


DBP, diastolic blood pressure; HCTZ, hydrochlorothiazide; SBP, systolic blood pressure; SD, standard deviation. 



Table 5. Ambulatory blood pressure changes after 6 months by treatment regimen.

	
	Perindopril/amlodipine
	Irbesartan/HCTZ
	
	

	
	N=71
	N=74
	
	

	
	Baseline (SD)
	Average reduction  after 6 months (95% CI)
	Baseline (SD)
	Average reduction after 6 months (95% CI)
	Net difference in reductions after 6 months†
	p value†

	24- hour SBP
	145.3(11.9)
	18.2 (15.9, 20.5)
	142.8(9.8)
	17.2(15.2, 19.2)
	1.0(-2.1, 4.1)
	0.51

	24- hour DBP
	85.6(10.9)
	10.6(9.2, 11.9)
	85.2(8.4)
	9.7(8.5, 10.3)
	0.9(-1.0, 2.7)
	0.35

	
	
	
	
	
	
	

	Daytime SBP
	152.1(12.7)
	19.7(17.2, 22.3)
	149.4(10.4)
	18.1(15.7, 20.5)
	1.6(-1.8, 5.1)
	0.36

	Daytime DBP
	90.7(10.7)
	11.8(10.3, 13.4)
	90.4(9.3)
	10.3(8.9, 11.7)
	1.6(-0.5, 3.7)
	0.13

	
	
	
	
	
	
	

	Nighttime SBP
	131.0(13.2)
	15.8(13.2, 18.5)
	128.7(12.3)
	15.2(12.8, 17.7)
	0.6(-3.0, 4.2)
	0.76

	Nighttime DBP
	75.3(9.8)
	8.4(6.5, 10.3)
	74.6(9.3)
	8.8(7.1, 10.5)
	0.4(-2.9, 2.1)
	0.74

	
	
	
	
	
	
	

	Nocturnal SBP fall (%)*
	13.8(6.7)
	-0.95(-2.40, 0.56)
	13.7(7.1)
	-0.34(-2.06,1.39)
	0.61(-2.90, 1.66)
	0.59




CI, confidence interval; DBP, diastolic blood pressure; HCTZ, hydrochlorothiazide; SBP, systolic blood pressure; SD, standard deviation. 
† represents the net difference in blood pressure reduction between the two treatment groups at 6 months and p value. 
* represents the nocturnal SBP fall as a percentage of daytime SBP.





Table 6. Measures of visit-to-visit (between visit) blood pressure variability, stratified by allocated treatment. 

	Measures of between-visit* BP variability
	Perindopril/
amlodipine
(n=1461)
	Irbesartan/HCTZ

(n=1495)
	p value

	Mean SBP (mm Hg)
	141.7
	139.5
	<0.001

	Mean SD
	7.09
	7.57
	0.0014

	Mean CV
	0.050
	0.504
	<0.001


CV, co-efficient of variation; HCTZ, hydrochlorothiazide; SD, standard deviation 
*between visits at 2, 3, 6 and 9 months
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