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Background 

• Guidelines recommend blood pressure (BP) reduction in 
hypertensive patients with a treatment goal of 140/90 
mmHg for most individuals  

• The benefit of additional BP lowering agents in patients at 
treatment goals has not been established .  

• However, few trials have examined the benefits and risks of 
further intensifying BP treatment in patients with 
established coronary artery disease, who are in the pre-
hypertensive range.  



Background 
• Some studies have suggested a role of the renin-

angiotensin-aldosterone system (RAAS) in atherosclerosis 

 

• Preclinical models demonstrate favorable effects of renin 
inhibition with aliskiren on progression of atherosclerosis 

 

• However, clinical trials of aliskiren have not yet shown a 
clinical outcomes benefit, and a trial in patients with high 
risk type 2 diabetes was terminated for futility and 
adverse clinical effects 

 

• The effects of renin inhibition on atherosclerosis in 
humans has not been investigated 



Objective 

To compare the effects of aliskiren 300 mg 
versus placebo on progression of coronary 
atherosclerosis assessed by intravascular 

ultrasound in patients whose blood 
pressure is in the pre-hypertensive range. 



613 patients with symptomatic CAD (angiographic stenosis 
>20%), systolic BP 125-139 mmHg, diastolic BP <90 mmHg 

and two additional CV risk factors  

AQUARIUS Study Design 
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1660 patients screened and 652 patients treated at 
 centers in North America, Europe, South America and Australia 
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Treatment for 1 week with aliskiren 150 mg 

AQUARIUS Trial: Flow of Patients 

155 (25.3%) patients withdrew or did not have an  
evaluable final IVUS 

613 patients randomized 



Clinical Characteristics 

Parameter 
Placebo 
(n=308) 

Aliskiren 
(n=305) 

Mean age in years 59.2 60.2 

Males 77.6% 74.8% 

History of Hypertension 86.0% 81.6% 

History of Diabetes 29.2% 29.2% 

Concomitant Medications 

Statins 93.5% 90.5% 

Anti-platelet Therapy 97.7% 95.4% 

Beta-blockers 79.5% 78.4% 

ACE Inhibitors 62.0% 53.4% 

Angiotensin II Receptor Blockers  22.7% 22.6% 

Calcium Channel Blockers 44.2% 41.0% 



On-Treatment BP and Lab Values 

Parameter 
Placebo 
(n=233) 

Aliskiren 
(n=225) 

P 
Value 

Systolic BP (mmHg)† 130.4 128.3 0.007 

Diastolic BP (mmHg)† 76.8 75.3 0.003 

LDL cholesterol (mg/dL)† 93.0 94.8 0.36 

hsCRP (mg/L)* 1.8 1.9 0.97 

Plasma renin activity (ng/mL/h)* 1.5 0.2 <0.01 

Plasma renin concentration (ng/L)* 19.8 88.8 <0.01 

*Median; †Least squares mean  



Primary IVUS Efficacy Parameter 
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Change in Total Atheroma Volume 

Secondary IVUS Efficacy Parameter 
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Exploratory Analysis: Major Adverse 
Cardiovascular Events (MACE) 

Placebo 
(n=308) 

Aliskiren 
(n=305) 

P Value 

MACE 50 26 0.004 

Death 6 1 0.07 

MI 8 1 0.02 

Stroke 4 1 0.19 

Revascularization 35 24 0.13 

ACS 9 4 0.18 

P values from log rank test. ACS: acute coronary syndrome, MI: myocardial infarction 



Kaplan Meier Curves: Time to Major 
Adverse Cardiovascular Events (MACE)  

Hazard Ratio= 0.50 (0.31-0.81) 

Log Rank P = 0.004 

  



Analysis Based Upon Diabetes Status 

No Diabetes Diabetes 
P 

Value# Placebo 
(n=173) 

Aliskiren 
(n=170) 

P 
Value† 

Placebo 
(n=60) 

Aliskire
n (n=55) 

P 
Value† 

ΔPAV (%) 
0.01 

P=0.95* 
-0.53 

P<0.01* 
0.06 

0.33 
P=0.40* 

0.15 
P=0.70* 

0.74 0.55 

ΔTAV (mm3) 
-2.7 

P=0.03* 
-5.3 

P<0.01* 
0.15 

-0.4 
P=0.86* 

-1.3 
P=0.58* 

0.79 0.62 

Placebo 
(n=218) 

Aliskiren 
(n=216) 

P 
Value† 

Placebo 
(n=90) 

Aliskire
n (n=89) 

P 
Value† 

MACE (%) 16.1% 6.5% 0.002 16.7% 13.5% 0.55 0.10 

MACE: major adverse cardiovascular events; PAV: percent atheroma volume; TAV: total atheroma volume 

* P value for comparison with baseline; † P value for comparison between treatment groups 

# P value for subgroup heterogeneity 



Adverse Events: Safety Population (n=613) 

Parameter 
Placebo 
(n=308) 

Aliskiren 
(n=305) 

Discontinuation due to adverse events 4.5% 8.2% 

Hypotension† 3.9% 7.2% 

Renal and urinary disorders 4.9% 6.9% 

Hyperkalaemia (≥5.5 mEq/L) 9.8% 10.7% 

Creatinine >ULN 2.0% 1.3% 

Blood urea nitrogen >ULN 2.6% 3.3% 

† P=0.04 for comparison between groups  



Conclusions 
• Aliskiren 300 mg resulted in lower blood pressure 

and renin activity compared with placebo. 

• For the primary endpoint, a trend to regression 
was observed with aliskiren, although this did not 
reach statistical significance (P=0.08). 

• For the secondary endpoint, regression with 
aliskiren did not differ from placebo (P=0.18). 

• Fewer cardiovascular events were observed in the 
aliskiren group (P=0.004). 
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A Final Thought 

• The lack of statistical significance compared with 
placebo suggests that AQUARIUS is a neutral study. 

• However, the trend towards favorable effects on 
plaque and clinical events suggests that there may 
be potential benefit from addition of blood 
pressure agents to patients considered at goal. 

• Confirmation of a benefit of aliskiren on 
cardiovascular outcomes will require a larger 
clinical trial. 


