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CLINICAL REVIEW 

Application Type NDA 
Application Number(s) 209139 

Priority or Standard Standard 
  

Submit Date(s) December 30, 2016 
Received Date(s) December 30, 2016 

PDUFA Goal Date October 30, 2017 
Division / Office Division of Cardiovascular and Renal 

Products/ODEI 
  

Reviewer Name Kimberly Smith 
Review Completion Date July 31, 2017 

  
Established Name Valsartan oral solution, 4 mg/mL 

(Proposed) Trade Name Prexxartan 
Therapeutic Class Angiotensin II receptor blocker 

Applicant Carmel Biosciences, Inc. 
  

Formulation(s) Oral solution 
Dosing Regimen Adult hypertension: 80 to 320 mg once daily 

Pediatric hypertension (6-16 yrs):  
 (up to 40-160 mg total) 

Heart failure: 40 to 160 mg twice daily 
Post-myocardial infarction: 20 to 160 mg twice 
daily 

Indication(s) Treatment of hypertension, to lower blood 
pressure 
Treatment of heart failure (NYHA class II-IV) 
Reduction of cardiovascular mortality in 
clinically stable patients with left ventricular 
failure or left ventricular dysfunction following 
myocardial infarction 
 

Intended Population(s) Patients with hypertension or heart failure, or 
who are post-myocardial infarction 
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Executive Summary 
On December 30, 2016, Carmel Biosciences, Inc. submitted a New Drug Application 
(NDA) under section 505(b)(2) of the Federal Food, Drug, and Cosmetic Act for 
Valsartan Oral Solution, 4 mg/mL for the following proposed indications: 
• Treatment of hypertension, to lower blood pressure 
• Treatment of heart failure (NYHA class II-IV) 
• Reduction of cardiovascular mortality in clinically stable patients with left ventricular 

failure or left ventricular dysfunction following myocardial infarction 
 
The application relies on the Agency’s previous finding of safety and effectiveness for 
the reference listed drug, Diovan (valsartan) tablets (NDA 21283, approved December 
23, 1996) distributed by Novartis Pharmaceuticals Corporation. The Diovan label 
includes instructions for preparation of a 4 mg/mL suspension using the marketed 
Diovan tablets. At present, there is no FDA-approved oral solution formulation of 
valsartan, an angiotensin II receptor blocker.  
 
In addition to reliance on the Agency’s previous determination of safety for Diovan 
tablets, the application also contains information on the safety findings in comparative 
bioavailability and food effects studies conducted by the applicant and safety findings 
for valsartan tablets and Diovan oral solution 3 mg/mL, which is approved for use in 
other countries, as reported in the published literature. In addition, Dr. Ana Szarfman 
performed a search of the FDA’s Adverse Event Reporting System (FAERS). This 
review focuses on the safety data and PREA-related considerations. The submitted 
safety data do not raise any new concerns.  
 
Review of Safety 
Safety Findings in Studies of Valsartan Oral Solution 
In support of the application, the applicant conducted two open-label phase 1 studies: 
• A single-dose, crossover study in 72 healthy subjects to assess the comparative 

bioavailability of 80 mL of Valsartan Oral Solution 4 mg/mL (total of 320 mg) with 
Diovan Tablets 320 mg (Protocol 055-BE-2013). 

• A single-dose, crossover study in 18 healthy subjects to assess food effects of 80 
mL of Valsartan Oral Solution 4 mg/mL (total of 320 mg) (Protocol 059-PK-2014). 

 
In total, 90 healthy adult received one or two doses of Valsartan Oral Solution in phase 
1 comparative bioavailability and food effects studies. There were no unexpected AEs, 
SAEs, or deaths. In the food effects study, there were no AEs or dropouts because of 
AEs. In the comparative bioavailability study, the AEs occurring in greater than one 
subject were headache (5.6%), vomiting (5.6%), nausea (4.2%), and “water brash” 
(2.8%). Five subjects were withdrawn because of an adverse event (three subjects with 
mild vomiting, one subject with mild abdominal pain with vomiting, and one subject with 
mild itching). Review of the safety data from these studies does not raise any new 
safety concerns. 
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Published Literature Search 
The applicant summarized the results of a literature review focused on safety findings 
with valsartan tablets and Diovan oral solution 3 mg/mL (approved in other countries). 
The Diovan label was last updated in July 2015. Review of the reported AEs did not 
raise new safety concerns. 
 
FAERS Search 
Dr. Ana Szarfman performed a search of the FAERS database and provided the 
number of events reported by year from 2002 to 2017 by preferred term. The reported 
events appear to be known adverse reactions to valsartan or events that are common in 
the populations for which valsartan is indicated. The reported events do not raise new 
safety concerns.  
 
Other Safety Concerns 
In the comparative bioavailability study, the Cmax and AUC of valsartan oral solution 
were 1.86-fold higher and 1.25-fold higher, respectively, than that of Diovan. Higher 
exposures are likely to increase the risk of hypotension-related adverse events, 
particularly in patients with heart failure or patients in the post-MI setting. An internal 
meeting was held on July 13, 2017 to discuss this issue and identify potential paths 
forward. For the hypertension indication, twice daily instead of once daily dosing could 
be recommended to reduce the Cmax. Moreover, the goal of therapy in this population is 
to reduce blood pressure so the adverse event of concern is less relevant. This is not an 
option for the heart failure and post-MI indications given that twice daily dosing is 
already recommended. As noted above, this population also may be more likely to 
develop hypotension from the higher Cmax. If patients are unable to achieve exposures 
based on AUC that are required for efficacy because of hypotension related to the Cmax, 
this would have implications for efficacy for these indications.  
 
Of note, the Diovan label includes instructions for preparation of a 4 mg/mL suspension 
using valsartan tablets within the Dosage and Administration section under the pediatric 
hypertension indication. According to a review by Dr. Peter Hinderling dated August 16, 
2007, the relative Cmax and AUC of the suspension were 1.93 and 1.56-fold higher, 
respectively, than that of the tablets. The Diovan label does not comment on use of the 
suspension in heart failure or the post-MI setting. It is not clear how best to proceed at 
this time. One potential path forward that the review team has discussed is to label 
Valsartan Oral Solution for second line use for the treatment of heart failure and in the 
post-MI setting for patients unable to take the solid dosage form and to include a 
Warning and Precaution related to potential risks associated with the higher Cmax. 
 
PREA Considerations 
The applicant is seeking indications for the treatment of hypertension, heart failure, and 
in patients post-myocardial infarction and has requested the following waivers of 
pediatric studies: 
• In patients 0 to <2 years of age with hypertension because it is unclear whether use 

of RAAS inhibitors before renal maturation is complete has long-term deleterious 
effects on the kidney and feasible clinical studies are unlikely to resolve this issue.  
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• In all pediatric age groups for the heart failure indication because the causes and 
mechanisms of heart failure in children (e.g., congenital heart disease) and adults 
(e.g., ischemic cardiomyopathy) are different.  

• In all pediatric age groups for the post-myocardial infarction indication because 
atherosclerotic cardiovascular disease rarely or never occurs in pediatrics.  

 
Given that Diovan is approved for the treatment of hypertension in pediatric patients 6 to 
<17 years of age, studies are not needed to establish safety and effectiveness in this 
population.  
 
The sponsor has requested a deferral of pediatric studies in patients 2 to 5 years of age 
with hypertension, which will require the development of a revised formulation 
containing a lower quantity of propylene glycol. They have proposed to conduct two 
studies: 
• A PK bridging study in adults to determine the exposure of valsartan with both 

formulations prior to the conduct of studies in children. 
• An efficacy and safety study of Valsartan Oral Solution in pediatric patients 2 to 5 

years of age with hypertension. As described in the agreed PSP:   
 

 
A meeting has been scheduled with the PeRC to discuss the requested waivers and 
deferral. We agree that a PMR should be issued for studies of valsartan oral solution in 
pediatric patients 2 to 5 years of age with hypertension. 
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