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Novartis Clinical Trial Results  
Sponsor 

Novartis 
Generic Drug Name 

LCI699 

Trial Indication(s) 

Stage 1-2 hypertension 
Protocol Number 

CLCI699A2201 

Protocol Title 

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

Clinical Trial Phase 
Phase II 
Phase of Drug Development 

Phase II 

Study Start/End Dates   
11-Sep-2008 to 02-Jul-2009 
Reason for Termination  

Not applicable. 
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Study Design/Methodology 

This was a multi-center, randomized, double-blind, placebo and active controlled, parallel group study. Patients with mild-to-
moderate uncomplicated essential hypertension were randomized equally across the following 6 treatment groups: LCI699 0.25 mg 
QD, 0.5 mg QD, 1.0 mg QD, 0.5 mg BID, eplerenone 50 mg BID and placebo. 

Centers 
 84 centers in 9  countries: Argentina (7), Australia (6), France (12), Germany (15), Netherlands (8), Romania (3), Spain (8), 
Sweden (7), United States (18) 
Objectives: 

Primary objective(s) 
Primary Objective: To evaluate the efficacy of any of 4 dose regimens (0.25 mg QD, 0.5 mg QD, 1.0 mg QD and 0.5 mg BID) of 
LCI699 in patients with essential hypertension by testing the hypothesis that the reduction in mean sitting diastolic blood pressure 
(MSDBP) 23-26 hours post dose (11-14 hours post BID dosing) with LCI699 is superior to that with placebo after 8 weeks 
treatment. 
Secondary objective(s) 
• To evaluate the efficacy of any of 4 dose regimens of LCI699 by testing the hypothesis that the reduction in mean sitting systolic 
blood pressure (MSSBP) 23-26 hours post dose (11-14 hours post BID dosing ) with LCI699 is superior to that with placebo after 8 
weeks treatment. 
• To evaluate the safety and tolerability of 4 dose regimens of LCI699 compared to placebo over 8 weeks treatment. 
• To evaluate the dose-response relationship of LCI699 in the reduction in MSDBP and MSSBP after 8 weeks treatment. 
• To evaluate whether the changes in mean 24 hours, mean daytime and mean nighttime SBP and DBP with 4 dose regimens of 
LCI699 are superior to those with placebo after 8 weeks treatment. 
• To evaluate the trough/peak ratios of reduction in MSDBP and MSSBP with 4 dose regimens of LCI699 after 8 weeks treatment. 
• 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 treatment. 
• To evaluate the proportion of patients achieving a successful BP response and BP control in all treatment groups for 23–26-hour 
post dose (11–14-hour post dose for BID regimen) MSDBP and MSSBP after 8 weeks treatment. 
• To compare the efficacy and safety of two dose regimens of 1 mg LCI699, i.e., administered as 1 mg QD versus 0.5 mg BID, after 
8 weeks treatment. 
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• To evaluate the potential off-target effect of 4 dose regimens of LCI699 on cortisol synthesis after 8 weeks treatment, including 
assessment of ACTH-stimulation cortisol test in a subset of patients. 
• To evaluate the additional changes in MSDBP and MSSBP at week 9 after randomized withdrawal at week 8. 
Test Product (s), Dose(s), and Mode(s) of Administration 
The patient’s study medication dose was determined during randomization. All single-blind and double-blind medication was  
supplied as capsules in bottles. LCI699 was provided in 0.25 mg, 0.5 mg, and 1.0 mg strengths. During each day of the single-blind 
run-in (2 weeks), the double-blind treatment period (8 weeks), and the double-blind randomized withdrawal period (1 week) of the 
trial, patients were asked to take by mouth 2 capsules (one from each bottle) with liquids, with or without food, in the morning and 
evening (a total of 4 capsules per diem), respectively, and approximately at the same time of each day during the course of study. 
Statistical Methods  
The analysis of the primary objective used a multiplicity adjusted comparison of optimal contrasts for five candidate shapes of dose-
response or efficacy of the single BID arm compared to placebo to establish efficacy of treatment with LCI699 compared to placebo. 
This evaluation established a significant dose-response signal of treatment with LCI699 dosed QD compared to placebo, but 
treatment with LCI699 dosed BID failed to reach significance. Estimates of the efficacy response for all treatments and comparisons 
between these treatments were derived from the best fitting model, including baseline and region as covariates. This method was 
applied to the evaluation of changes in MSDBP (primary efficacy variable) for both Full Analysis and Per Protocol sets as well as to 
MSSBP (secondary efficacy variable). Secondary efficacy analyses: Evaluation of all BP change measurements using Analysis of 
Covariance, including the same covariates as for the primary analysis. All efficacy measurements imputed missing data by using 
the Last Observation Carried Forward. In order to evaluate the sensitivity of results to this method of handling missing data, the 
primary efficacy analysis was repeated using multiple imputations. Safety Analyses: Incidence of adverse events were summarized 
by system organ classes and preferred term for all treatment groups, both for the core and randomized withdrawal periods. 
Laboratory data were summarized by visit using descriptive statistics, by shift tables describing most extreme values with respect to 
normal limits during double blind treatment, and by notable changes defined as percentage changes from baseline and pre-
specified in the protocol. Furthermore, expanded ranges of interest for key safety parameters were summarized as frequencies. 
These analyses were performed for measurements collected during the core treatment period and when applicable during 
randomized withdrawal. In addition, frequencies of ACTH stimulated cortisol measurements below relevant thresholds were 
summarized and descriptive statistics were provided. An additional analysis which compared LCI699 to non-LCI699 groups to 
evaluate the dose-response signal of cortisol levels after ACTH stimulation using the last on drug value collected was also provided. 
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Study Population: Key Inclusion/Exclusion Criteria  
Inclusion Criteria: 
• Males and non-fertile females. 
• 18-75 years inclusive. 
• Participants with mild-to-moderate uncomplicated essential hypertension. 
 
Exclusion Criteria: 
• All women of childbearing potential. 
• Female participants on hormone replacement therapy. 
• Severe hypertension. 
• History or evidence of a secondary form of hypertension. 
• Known moderate or malignant retinopathy. 
• History of angina pectoris, myocardial infarction, coronary bypass surgery, ischemic heart disease, surgical or percutaneous 
arterial intervention of any kind (coronary, carotid, or peripheral vessels), stroke, transient ischemic attack (TIA), carotid artery 
stenosis, aortic aneurysm, or peripheral arterial disease. 
• Type 1 or type 2 diabetes mellitus. 
• Clinically significant valvular heart disease. 
• Congestive heart failure (New York Heart Association [NYHA] class II-IV). 
• Cardiac electrical abnormalities indicating significant risk of safety for participant taking part in the study. 
• History of malignancy of any organ system, treated or untreated, within the past 5 years. 
• Liver disease such as cirrhosis or chronic active hepatitis. 
• Any surgical or medical conditions that may significantly alter the absorption, distribution, metabolism, or excretion of any drug 
substance 
• Any surgical or medical conditions, not identified in the protocol that in the opinion of the investigator or the monitor, place the 
participant at higher risk from his/her participation in the study, or is likely to prevent the participant from complying with the 
requirements of the study or completing the trial period. 
• Participant unwilling or not able to discontinue safely the use of current antihypertensive medications during the study period 
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• Any contraindication or history of hypersensitivity to any of the study drugs or to drugs with similar chemical structures. 
• Chronic oral or parenteral corticosteroid treatment. 
• Treatment with potassium supplement or potassium sparing diuretics. 
• Treatment with potent cytochrome P450 3A4 (CYP3A4) inhibitors during the study period. 
• Use of other investigational drugs at Visit 1, or within 30 days or 5 half-lives of Visit 1, whichever is longer, unless local health 
authority guidelines mandate a longer period. 
• Serum potassium > 5.2 milliequivalents per liter (mEq/L) or < 3.5 mEq/L at Visit 1. 
• Serum sodium < 132 mEq/L at Visit 1. 
• Aspartate aminotransferase (ALT) or alanine aminotransferase (AST) > 2 times the upper limit of the normal range (ULN) at Visit 
1. 
• Bilirubin (total) > 1.5 x ULN at Visit 1. 
• Modification of diet in renal disease estimated glomerular filtration rate (MDRD eGFR) < 60 milliliters per minute (ml/min)/1.73 m^2 
at Visit 1. 
• Other clinically significant laboratory abnormalities, confirmed by repeat measurements, at Visit 1. 
• History of active substance abuse (including alcohol). 
• Participants with night-shift employment. 
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Participant Flow Table 

Patient disposition during the core period by treatment (Randomized set) 
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Baseline Characteristics  
Patient demographics by treatment group (Full analysis set) 
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Primary Outcome Result(s)  

Between treatment analysis for change from baseline in mean sitting diastolic blood pressure (MSDBP) at week 8 LOCF 
including dose response estimates (Full analysis set) 
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Secondary Outcome Result(s) 

Between treatment analysis for change from baseline in mean sitting systolic blood pressure (MSSBP) at week 8 LOCF 
(Full analysis set) 

 

Number (%) of patients with deaths, serious adverse events (SAEs), adverse events and abnormal laboratory values 
leading to permanent treatment discontinuations in core period (Safety set) 
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Between treatment analysis for change from baseline in mean sitting diastolic blood pressure (MSDBP) at week 8 LOCF 
including dose response estimates (Full analysis set) 

 

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 24 hours mean ambulatory systolic blood pressure (Full analysis 
set) 

 

Between treatment analysis for change from baseline in 24 hours mean ambulatory diastolic blood pressure at Week 8 
(Full analysis set) 
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Trough-to-hour ratios for method 1 in using ambulatory blood pressure at week 8 endpoint by treatment group (Full 
analysis set) 
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Trough-to-hour ratios for method 1 in using ambulatory blood pressure at week 8 endpoint by treatment group (Full 
analysis set) 
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Hormonal profile (Aldosterone, 11-deoxycorticosterone, active renin and PRA) results by laboratory parameter, treatment 
group at week 8 (safety set) 

 

Number (%) of responders in mean sitting systolic blood pressure (MSSBP) (less than 140 mmHg or greater than or equal 
to 20 mmHg reduction) at Week 8 LOCF by treatment group (Full analysis set) 
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Proportion of BP control (Full analysis set) 

 

 

Number (%) of responders in mean sitting diastolic blood pressure (MSDBP) (less than 90 mmHg or greater than or equal 
to 10 mmHg reduction) at Week 8 LOCF by treatment group (Full analysis set) 
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Proportion of BP control (Full analysis set) 

 
 
ACTH stimulation test cortisol levels by visit and hour, treatment group and visit (Safety set-ACTH SubStudy) 
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Between treatment analysis for change from week 8 in mean sitting diastolic blood pressure (MSDBP) at week 9 
(Randomized withdrawal set) 

 

 

Between treatment analysis for change from week 8 in mean sitting systolic blood pressure (MSSBP) at week 9 
(Randomized withdrawal set) 
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Safety Results  

Adverse Events by System Organ Class 

Number (%) of patients with overall adverse events in core period by primary system organ class and treatment group 
(Safety set) 
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Number (%) of patients with overall adverse events in randomized withdrawal period by primary system organ class and 
treatment group (Randomized withdrawal safety set) 
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Number (%) of patients with most common adverse events (greater than or 2% in any group) in core period by 
treatment group (Safety set) 
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Number (%) of patients with most common adverse events (greater than or 2% in any group) in randomized 
withdrawal period by treatment group (Randomized withdrawal safety set) 
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Number (%) of patients with most common adverse events (greater than or 2% in any group) in randomized 
withdrawal period by treatment group (Randomized withdrawal safety set) (ctd) 
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Number (%) of patients with deaths, serious adverse events (SAEs), adverse events and abnormal laboratory values 
leading to permanent treatment discontinuations in core period (Safety set) 
 
 

 
 
Number (%) of patients with deaths, serious adverse events (SAEs), adverse events and abnormal laboratory values leading to 
permanent treatment discontinuations in randomized withdrawal period(Randomized withdrawal safety set) 
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Conclusion: 
• The study achieved its primary objective of demonstrating a reduction in BP with LCI699 compared to placebo. 
• This was the first clear demonstration of efficacy with an aldosterone synthase inhibitor (ASI) in patients with mild-moderate 

essential hypertension. 
• BID dosing of LCI699 appeared to offer no clinical advantage compared to once daily dosing. 
• At the doses evaluated, there is no evidence that LCI699 is superior in BP lowering toeplerenone (50 mg BID) in mild-moderate 

hypertension. 
• The effects of LCI699 and eplerenone on potassium disposition, as assessed by the incidence of hyperkalemia and changes in 

mean potassium concentration, were similar in this study population with normal renal function. 
• The clinical significance of the observed effect of LCI699 on the cortisol axis is unknown. However, these results would appear 

to limit the therapeutic index of this ASI. 
• Based on the predicted narrow therapeutic index, further development of LCI699 in general or broad hypertension needs to be 

re-evaluated. 
• LCI699 may be considered for other indications where low doses may be effective, or where suppression of both aldosterone 

and stimulated cortisol may be of benefit 

Date of Clinical Trial Report 
17-Jun-2010 


