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Novartis Clinical Trial Results  
Sponsor 

 Novartis 
Generic Drug Name 

LCI699 

Trial Indication(s) 

Hypertension  

Protocol Number 

CLCI699A2216 

Protocol Title 

A phase II, randomized, double-blind, placebo and active controlled, parallel group, multi-center, dose ranging study to evaluate the 
efficacy and safety of LCI699 compared to placebo after 8 weeks treatment in patients with resistant hypertension 

Clinical Trial Phase 
Phase II 
Phase of Drug Development 
Phase II 
Study Start/End Dates   

22-Dec-2008 to 13-0ct-2009 

Reason for Termination  

Not applicable. 
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Study Design/Methodology 

This was an exploratory (approximately 150 patients), prospective, randomized, double blind, placebo and active controlled, parallel 
group, multi-center, dose ranging study to compare the safety and efficacy of LCI699 in patients with resistant hypertension.  

Patients taking at least three (3) anti-hypertensive treatments, one of which a diuretic, and demonstrating elevated blood pressure 
despite these therapies were eligible for the trial. Patients taking aldosterone receptor antagonists, direct renin antagonists or 
potassium-sparing diuretics within four weeks of screening were excluded from the study. Patients continued to take their 
background anti-hypertensive medications throughout the study.  

Eligible patients had mean systolic blood pressures ≥ 140 and < 180 and met all other inclusion/ exclusion criteria. After a 2-week 
single-blind nm-in period of placebo, patients who continued to meet the entry criteria were randomized to placebo, LCI699 0.25 mg 
BID, LCI699 1.0 mg QD or eplerenone 50 mg BID for 8 weeks, or LCI699 0.5 mg BID for 4 weeks followed by LCI699 1.0 mg BID 
for 4 weeks. 

Centers 

35 centers in 2 countries: United States (34); Iceland (1) 
Objectives: 

Primary objective 
To explore the efficacy of three dose regimens (0.25 mg BID, 1.0 mg QD, and 0.5 mg BID titrated to 1 mg BID) of LCI699 in patients 
with resistant hypertension with respect to the change from baseline in mean sitting systolic blood pressure (MSSBP) compared to 
placebo after 8 weeks of treatment. 

Secondary objective(s) 
• To explore the efficacy LCI699 by testing the hypotheses that the change from baseline in mean sitting diastolic blood 

pressure (MSDBP) is superior to that of placebo after 8 weeks of treatment. 
• To explore the dose/exposure response relationship of LCI699 in the change from baseline in MSSBP and MSDBP after 8 

weeks of treatment. 
• To explore whether the changes from baseline in mean 24 hour SBP and DBP with the three dose regimens ofLCI699 are 

superior to that of placebo after 8 weeks of treatment. 
• To evaluate the safety and tolerability of LCI699 including, but not limited to: cortisol levels following ACTH stimulation, 

hyperkalemia, hyponatremia 
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• To assess the functional consequences of aldosterone inhibition by evaluating the efficacy and safety of LCI699 compared to 
eplerenone 50 mg BID after 8 weeks of treatment. 

Test Product (s), Dose(s), and Mode(s) of Administration 

LCI699 was supplied as 0.25mg, 0.5mg and 1.0mg capsules and matching placebo capsules. Eplerenone was supplied as 50mg 
capsules and matching placebo capsules 
Statistical Methods  

The study's primary endpoint, the change from baseline to the Week 8 (LOCF) in MSSBP, was analyzed using a 2-way ANCOVA 
model with baseline MSSBP as the continuous covariate and with treatment and country as class effects. The change from baseline 
to the Week 4 (LOCF) in MSSBP was also analyzed using a 2-way ANCOVA model.  
Each of the three LCI699 dose/regimens was compared against placebo, generating three two-sided p-values tested at the 10% 
level of significance. The 90% confidence interval of the mean difference (LCI699 - placebo) is presented for each LCI699 
dose/regimen. A comparison between the 0.5mg BID and 1.0mg QD at week 4 was also undertaken to explore a potential regimen 
effect.  
 
Study Population: Key Inclusion/Exclusion Criteria  
Inclusion criteria 
• Diagnosis of hypertension with mean sitting systolic blood pressure (MSSBP) ≥140 millimeters of mercury (mmHg) and <180 
mmHg 
• Stable on a three-drug regimen (including a diuretic) for at least 4 weeks for the treatment of resistant hypertension 
• Male and female participants 18 to 75 years of age 
 
Exclusion criteria: 
• Recent history of myocardial infarction (MI), heart failure, unstable angina, coronary artery bypass graft, percutaneous coronary 
intervention, hypertensive encephalopathy, cerebrovascular accident, or transient ischemic attack 
• Clinically significant electrocardiography (ECG) findings related to cardiac conduction defects 
• Type 1 diabetes or uncontrolled type 2 diabetes (haemoglobin A1c [HbA1c] >9%) 
• Malignancies within the last 5 years (excluding basal cell skin cancer) 
Other protocol-defined inclusion/exclusion criteria may apply. 
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Participant Flow Table 

Patient disposition – n (%) of patients (Randomized set) 
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Baseline Characteristics  
 Demographic summary by treatment group (Full analysis set) 
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Primary Outcome Result(s)  

Between treatment analysis for change from baseline in mean sitting systolic blood pressure (MSSBP) at Week 8 LOCF 
(Full analysis set) 
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Secondary Outcome Result(s) 

Between treatment analysis for change from baseline in mean sitting diastolic blood pressure (MSDBP) at Week 8 LOCF 
(Full analysis set) 
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Number (percent) of patients achieving a blood pressure response and blood pressure control at Week 8 LOCF (Full 
analysis set) 
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Between treatment analysis for change from baseline in mean sitting diastolic blood pressure (MSDBP) at Week 8 LOCF 
(Full analysis set)  
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Number (percent) of patients achieving a blood pressure response and blood pressure control at Week 8 LOCF (Full 
analysis set) 
 

 
n=Number of patients meeting the criterion. N=number of patients with a valid result at the visit. 
 
Between treatment analysis for change from baseline in mean sitting systolic blood pressure (MSSBP) at Week 8 LOCF (Full analysis 
set) 
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Between treatment analysis for change from baseline in mean sitting diastolic blood pressure (MSDBP) at Week 8 LOCF 
(Full analysis set) 
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Between treatment analysis of change from baseline in SBP at Week 8 LOCF as measured by ABPM (Full analysis set) 
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Between treatment analysis of change from baseline in DBP at Week 8 LOCF as measured by ABPM (Full analysis set) 
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Between treatment analysis of change from baseline in SBP at Week 4 as measured by ABPM (Full analysis set) 
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Between treatment analysis of change from baseline in DBP at Week 4 as measured by ABPM (Full analysis set) 
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Number (percent) of patients with cortisol levels below 400nmol/L and 500nmol/L at 1hr after ACTH injection at the Week 8 visit ACTH 
stimulation test subset) 

 
Analysis of covariance for percent change from baseline in renin-angiotensin-aldosterone-system (RAAS) biomarkers Full 
analysis set 
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Safety Results  
Number (percent) of patients with adverse events in the most frequently reported (greater than or equal to 2 percent of 
LCI699 patients) system organ classes (Safety set) 
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Number (percent) of patients with most common adverse events (greater than or equal to 2 percent of LCI699 patients) by 
preferred term and treatment group (Safety set)    
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Serious Adverse Events and Deaths 

No deaths occurred during the study. 

 

Conclusion: 
The study suggested that the aldosterone synthase inhibitor LCI699, at total daily doses in the range of 0.5mg to 2.0mg, produced 
modest reductions in blood pressure in a resistant hypertensive patient population. However, given the sample size of the study, the 
treatment effects could not be estimated with precision. 
At the range of doses studied, the effects of LCI699 on blood pressure reductions were less than those observed with eplerenone 
50mg BID. Higher LCI699 doses may be necessary to produce blood pressure effects comparable to eplerenone 50mg BID. 
LCI699 and eplerenone demonstrated effects on Renin Angiotensin Aldosterone System (RAAS) biomarkers consistent with their 
mechanisms of action. 
Other than blunting of the Adrenocorticotropic Hormone (ACTH_-stimulated stress response, no safety results from the present 
study would preclude further evaluation of total daily doses up to 2.0mg daily in a resistant hypertension patient population. 

Date of Clinical Trial Report 
March 2, 2010 


