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1. Benefit-Risk Assessment 
Benefit-Risk Assessment Framework 

 
Benefit-Risk Integrated Assessment 

 
Vyscoxa is a celecoxib suspension for oral administration that relies on the findings of safety and efficacy of Celebrex (NDA 020998).  The 
Applicant proposes indications for Vyscoxa where an individual dose may be at or below 200 mg.  These indications are for osteoarthritis (OA), 
rheumatoid arthritis (RA), juvenile rheumatoid arthritis (JRA), and ankylosing spondylitis (AS), all of which include an NSAID as first-line 
pharmacologic treatment for pain caused by the condition. The Applicant has established a scientific bridge to Celebrex by meeting 
bioequivalence criteria for AUC under fasting conditions with the 200 mg dose. 
 
The benefit of Vyscoxa is that as an oral suspension, it would provide an option for patients who have difficulty swallowing capsules.  Celebrex 
labeling includes the option of sprinkling the capsule contents on a teaspoon of applesauce in Dosage and Administration, Section 2.4 Juvenile 
Rheumatoid Arthritis.  Considering the applesauce method of administration may be easier in concept than in execution, having celecoxib 
available as a suspension could be of benefit to many pediatric and adult patients. 
 
Safety concerns with the product raised in the CDTL review stem from a substantial food effect.  Vyscoxa 200 mg has single-dose AUC0-t,  
AUC0-inf, and Cmax, of 50%, 35%, and 144%, respectively, higher when taken with a high-fat, high-calorie meal, compared to when taken while 
fasted.  However, this impressive Cmax value is exaggerated in that the single-dose Cmax of Vyscoxa in the fasted state is 22% lower than for 
Celebrex in the fasted state.  Compared instead to Celebrex, Vyscoxa 200 mg taken with a high-fat, high-calorie meal has single-dose AUC0-t, 
AUC0-inf, and Cmax, of 23%, 14%, and 73%, respectively, higher than Celebrex in the fasted state.   
 
I have concluded that the single-dose Cmax being higher with Vyscoxa than with Celebrex is not a safety concern for several reasons.  First is that 
exposure of a patient to the 73% higher Cmax would be an isolated occurrence at the beginning of treatment occurring only in those patients 
who do not follow the instructions not to take the product with food.  Second is that the percent to which Cmax of Vyscoxa exceeds that of 
Celebrex is expected to be even lower (below 73%) if compared to a single dose of Celebrex administered with food, as is a well-established 
practice according to the CDTL memo.  Third, single-dose Cmax of 200 mg of Vyscoxa in the fed state would not exceed the Cmax of Celebrex at 
the 400 mg dose, which has been concluded to be safe based on approval of 400 mg as an initial dose for a diagnosis of acute pain or primary 
dysmenorrhea, and as a daily dose for ankylosing spondylitis. 
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Because Vyscoxa will be used for repeat dosing, the food effect with repeat dosing was evaluated through modeling and simulations.  For 200 
mg BID dosing for 14 days of Vyscoxa and Celebrex in the fasting state, Cmax values were 19% lower for Vyscoxa than Celebrex, and the products 
were bioequivalent for simulated steady state AUC0-12.  For 200 mg BID dosing of Vyscoxa and Celebrex in the fed state, Cmax values were within 
bioequivalence criteria, and the simulated steady state AUC0-12 was approximately 25% higher for Vyscoxa than Celebrex.  This leads to the 
clinical pharmacology recommendation of approval, provided the clinical team is comfortable with the potential for 25% greater steady state 
AUC values of Vyscoxa and the increase in single-dose Cmax that was addressed in the previous paragraph.   
 
The CDTL, Dr. Shibuya, recommends Complete Response for this Application.  His concern is rooted in the assumption that patients will not 
adhere to instructions to take Vyscoxa without food and will therefore have a higher celecoxib exposure than intended.  He argues that higher 
exposures would not align with the overarching treatment principle of NSAIDs, to use the lowest effective dose for the shortest possible 
duration, in order to minimize risk for cardiovascular or gastrointestinal adverse events, and that patients are thereby placed at unacceptable 
risk if they take Vyscoxa in the fed state. 
 
While it has not been supported by data, Dr. Shibuya could have a valid concern that patients and prescribers may not realize that Vyscoxa is to 
be taken with food.  I also understand his thinking that taking an NSAID without food contradicts common knowledge such that compliance 
may be low.  However, I do not agree with his conclusion that the potential 25% increased exposure in patients who take Vyscoxa with a high-
fat, high-calorie meal as a matter of routine despite labeling for the product to be taken without food justifies not approving the product.   
 
Vyscoxa has the benefit of providing an alternative to celecoxib capsules for patients who have difficulty swallowing pills.  It has a pronounced 
food effect, with increased absorption when taken with a high-fat, high-calorie meal.  This food effect, however, is not expected to substantially 
increase the risk of the product as compared to celecoxib capsules at the 200 mg dose or lower based on my overall assessment of risk, noting 
that dosing instructions for Celebrex are food-agnostic, and taking into consideration the following:  (1) the single-dose Cmax would not exceed 
that concluded to be safe in other indications, (2) the repeat-dose AUC values in the fed state based on modeling and simulations are not likely 
to exceed those concluded to be safe based on labeling for AS, acute pain, and primary dysmenorrhea, (3) the food effect is smaller with AUC 
than with Cmax, with AUC likely to be more relevant to cardiovascular and gastrointestinal risks, (4) the high-fat, high-calorie meal where 
Vyscoxa has been studied and demonstrated the pronounced food effect is designed to represent one end of the spectrum for maximal 
detection of food effect.  Considering the benefit the product may provide to some patients, labeling is sufficient risk mitigation against the 
possibility of what is arguably a small increase in exposure over that intended and the potential accompanying risks, and I therefore 
recommend that Vyscoxa be approved for the conditions of OA, RA, JRA, and AS, for individual doses of up to 200 mg. 
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2. Background 
 
Celecoxib is a cyclooxygenase-2 (COX-2)-specific non-steroidal anti-inflammatory drug 
(NSAID) originally approved in 1998.  Celebrex (NDA 20998) is the innovator celecoxib 
product and has the following four indications for chronic conditions each with different 
dosing instructions and doses ranging from 50 mg to 400 mg per dose:     
 

 Osteoarthritis (OA) 200 mg once per day or 100 mg twice daily. 
 Rheumatoid arthritis (RA) 100 mg to 200 mg twice daily. 
 Juvenile rheumatoid arthritis (JRA) 50 mg twice daily in patients 10 kg to 25 kg.  

100 mg twice daily inpatients more than 25 kg. 
 Ankylosing spondylitis (AS) 200 mg once daily single dose or 100 mg twice daily.  

If no effect is observed after 6 weeks, a trial of 400 mg (single or divided doses) 
may be of benefit. 
 

Celebrex also has indications for acute pain and primary dysmenorrhea with the following 
dosing: 
 

 400 mg initially, followed by an additional 200 mg dose if needed on the first day.  
On subsequent days, the recommended dose is 200 mg twice daily as needed. 

 
Celecoxib is also available as an oral solution, Elyxyb (NDA 212157), supplied as bottles 
containing 120 mg in 4.8 mL.  Elyxyb has a sole indication of acute treatment of migraine with 
or without aura in adults, with a recommended dose of 120 mg taken orally with or without 
food.  

 
The subject of this NDA (NDA 211759) is an oral suspension of celecoxib, with the trade 
name Vyscoxa.  The NDA was first submitted in 2018 but was not filed due to missing clinical 
and nonclinical elements.  Noted in the filing letter was the need for justification of the 
proposed labeling given the observation of a food effect with the product. During the 
subsequent Type A meeting, the Agency recommended that the Applicant reformulate the 
product so that it is bioequivalent to Celebrex. 
 
This is the first resubmission of NDA 211759, which was received on September 30, 2024, 
and filed on November 29, 2024.  The Applicant reformulated the product, conducted a 
comparative bioavailability and food effect study 915/22, and is seeking approval with the 
proposed indications limited those where single doses do not exceed 200 mg, based on 
demonstration that a single dose of 200 mg celecoxib suspension or Celebrex under fasted 
condition exhibited comparable AUC values.   
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125% bioequivalence criteria. The simulated steady state Cmax values for celecoxib oral 
suspension were 19% lower.” Dr. Qiu’s review notes that the lower Cmax is not relevant 
because the Applicant is seeking approval for chronic pain conditions where efficacy is based 
on AUC. 
 
Dr. Qiu’s review supports approval of Vyscoxa, stating, “From a clinical pharmacology 
perspective, the information submitted in the NDA resubmission is acceptable (though 
significant labeling changes are needed) pending [Office of Study Integrity and Surveillance] 
inspection and assessment on the comparative bioavailability study 915/22.”  However, the 
review also acknowledges the potential for higher-than-intended exposure if Vyscoxa is taken 
with food, stating, “…the proposed celecoxib oral suspension should not be given with food 
unless there are clinical data to support the safety of celecoxib oral suspension under fed 
conditions (see Clinical review).  We ultimately defer to clinical team regarding whether there 
will be safety issues associated with increased exposures for patients initiating dosing with this 
product and the potentially 25% greater steady state AUC for oral suspension.” 
 
Of note, the Office of Study Integrity and Surveillance review was finalized on July 18, 2025, 
and Dr. Makini Cobourne-Duval writes, “After reviewing the inspectional findings, exhibits 
provided in the [Establishment Inspection Report], and the firm’s response to the discussion 
items per the [Establishment Inspection Report], there are no concerns regarding the reliability 
of the data of human subject protection for inspected study 915/22.” 
 

6. Clinical Microbiology  
 
Not applicable. 
 

7. Clinical/Statistical-Efficacy 
 
In this new drug application, the Applicant has provided the substantial evidence of 
effectiveness required by law 21 CFR 314.126(a)(b) to support approval.  The application 
relies on the Agency’s finding of safety and effectiveness of Celebrex, NDA 20998, as the 
listed drug.  The Applicant has established a scientific bridge by meeting bioequivalence 
criteria for AUC under fasting conditions with the 200 mg dose, and therefore, effectiveness of 
Vyscoxa has been established for only those indications where an individual dose may be at or 
below 200 mg.  These indications are osteoarthritis, rheumatoid arthritis, juvenile rheumatoid 
arthritis, and ankylosing spondylitis.  Excluded are Celebrex’s indications for acute pain and 
primary dysmenorrhea, where the starting dose is 400 mg. 
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8. Safety 
 
As stated above, this application relies on the Agency’s finding of safety and effectiveness of 
Celebrex, NDA 20998, as the listed drug.  The Applicant has established a scientific bridge by 
meeting bioequivalence criteria for AUC under fasting conditions with the 200 mg dose.   
 
A single 200 mg dose of Vyscoxa taken with a high-fat, high-calorie meal, yields AUC0-t, 
AUC0-inf, and Cmax of 50%, 35%, and 144%, respectively, higher than when taken while fasted.  
These values are helpful for demonstrating the extent of the food effect.  However, a 
comparison to Celebrex is more informative of the extent to which the safety of Vyscoxa is 
supported by the clinical experience with Celebrex.  Compared to Celebrex capsules taken in 
the fasted condition, Vyscoxa taken with a high-fat, high calorie meal, yields lesser increases 
in single dose AUC0-t, AUC0-inf, and Cmax, of 23%, 14%, and 73%, respectively.   
 
Because Vyscoxa is intended to be used for repeat administration (every 12 or 24 hours), I 
evaluated modeling and simulation results for exposure levels with repeat administration to 
help determine whether existing experience with Celebrex would support the safety of 
Vyscoxa.  PK modeling and simulation for 200 mg BID dosing of Vyscoxa and Celebrex for 
14 days found the ratio of geometric means and 90% confidence interval for AUC0-12 within 
bioequivalence criteria under the fasted condition. Modeling and simulation were also 
conducted with 200 mg BID dosing for 14 days with Celebrex or Vyscoxa under fed 
condition, and the simulated steady state AUC0-12 for celecoxib oral suspension under was 25% 
greater than that for Celebrex capsule, while Cmax was comparable. This means that if 
patients take Vyscoxa with a high-fat, high-calorie meal with each dose, on average their 
celecoxib exposure would be expected to be 25% higher than if they were taking Celebrex, 
which is food agnostic, with a high-fat, high-calorie meal.  Exposures in this case would not 
exceed exposures associated with higher doses that have been concluded to be safe and 
included in labeling. 
  
Safety data from the 54 healthy volunteers enrolled in study 915/22 did not raise any safety 
concerns with the formulation.  
 
 

9. Advisory Committee Meeting   
 
This product was not discussed at Advisory Committee. 
 

10. Pediatrics 
 
The Applicant had an Agreed initial Pediatric Study Plan, that included a partial waiver for 
JRA based on JRA being an approved indication for the Reference Listed Drug for pediatric 
patients ≥ 2 years of age, and a full waiver for all other indications.   
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