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1 Executive Summary 

 Product Introduction 

The Applicant submitted a new drug application (NDA) to support trazodone hydrochloride oral 
solution (NDA 218637; proposed tradename: Raldesy) for the treatment of major depressive 
disorder (MDD) in adults. The oral solution formulation may be useful for patients that have 
difficulty swallowing. The Applicant used the 505(b)(2) regulatory pathway and relied on FDA’s 
previous findings of safety and effectiveness of the listed drug (LD), Desyrel (trazodone 
hydrochloride oral tablets; NDA 018207); approved in 1981 for the treatment of MDD in adults. 
Trazodone is thought to exert its pharmacological effect via enhancement of serotonergic 
activity (selective serotonin reuptake inhibition and serotonin-2 receptor antagonism) in the 
central nervous system (CNS).  
 
The Applicant plans to supply the drug product as a 10 mg/ml clear and colorless solution with a 
calibrated oral dosing syringe packaged as 150-mL and 300-mL. The proposed dosage and 
administration instructions are identical to the LD; the initial daily dosage is 150 mg/day that 
can be increased gradually (50 mg/day every 3 to 4 days), depending on clinical response and 
tolerance, to a maximum recommended dosage of 400 mg/day in divided doses (or 600 mg/day 
in divided doses for patients with severe depression).  

 Conclusions on the Substantial Evidence of Effectiveness 

Substantial evidence of effectiveness for the treatment of MDD in adults is provided by the 
Agency’s previous findings of effectiveness for the LD and the establishment of an acceptable 
scientific bridge between the LD and trazodone oral solution using pharmacokinetic (PK) data.  
 
The pivotal PK bridging study (097-21) demonstrated that an adequate scientific bridge has 
been established between 100 mg trazodone hydrochloride oral solution (10 mg/mL) and 100 
mg of the LD. Therefore, the trazodone hydrochloride oral solution is expected to have the 
same efficacy and safety profile in the context of treatment of MDD in adults as the approved 
trazodone hydrochloride tablet.  
 
 

Reference ID: 5485870









NDA Multi-disciplinary Review and Evaluation  
NDA 218637 
Trazodone hydrochloride oral solution 
 

  13 
Version date: October 12, 2018  

 Patient Experience Data 

Patient Experience Data Relevant to this Application (check all that apply) 
□ The patient experience data that were submitted as part of the 

application include: 
Section of review where 
discussed, if applicable 

 □ Clinical outcome assessment (COA) data, such as  

  □ Patient reported outcome (PRO)  
  □ Observer reported outcome (ObsRO)  
  □ Clinician reported outcome (ClinRO)  
  □ Performance outcome (PerfO)  
 □ Qualitative studies (e.g., individual patient/caregiver 

interviews, focus group interviews, expert interviews, Delphi 
Panel, etc.) 

 

 □ Patient-focused drug development or other stakeholder 
meeting summary reports 

 

 □ Observational survey studies designed to capture patient 
experience data 

 

 □ Natural history studies   
 □ Patient preference studies (e.g., submitted studies or 

scientific publications) 

 

 
□ Other: (Please specify):  

 

□ Patient experience data that were not submitted in the application, but were considered 
in this review: 

 □ Input informed from participation in meetings with patient 
stakeholders  

 

 □ Patient-focused drug development or other stakeholder 
meeting summary reports 

 

 □ Observational survey studies designed to capture patient 
experience data 

 

 
□ Other: (Please specify):  

 

X Patient experience data was not submitted as part of this application. 
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 Analysis of Current Treatment Options 

Typical first‐line treatments for MDD include psychotherapy and oral antidepressant 
medications of several classes (e.g., selective serotonin reuptake inhibitors, serotonin‐
norepinephrine reuptake inhibitors). Safety and tolerability profiles differ across classes and 
individual medications; all antidepressants include a Boxed Warning for increased risk of 
suicidal thoughts and behavior in pediatric and young adult patients taking antidepressants 
based on data from randomized, placebo-controlled, short-term studies. Antidepressants have 
demonstrated efficacy in the treatment of MDD, including in patients who are severely 
depressed (Fournier et al. 2010; Gartlehner et al., 2008). However, approximately 30 to 40% of 
patients with MDD fail to respond to first-line treatments (Rush et al., 2006). If first-line 
treatments fail, treatment options include adding or switching psychotherapy; switching to a 
different antidepressant (either in the same or a different class); adding augmentation 
treatment to an ongoing antidepressant (typically a drug with a different mechanism of action, 
such as another antidepressant, certain second-generation antipsychotics, or off-label lithium 
or thyroid hormone); or referral for a device treatment such as electroconvulsive therapy or 
transcranial magnetic stimulation (American Psychiatric Association 2010; Brunoni et al., 2017). 
Esketamine is approved for the treatment of depressive symptoms in patients with MDD with 
acute suicidal ideation or behavior (and also indicated for treatment-resistant depression). 
Although many treatment options are available, it is currently not possible to predict which 
treatment will be effective and tolerable for a particular patient. Therefore, it is beneficial for 
patients to have a variety of antidepressant treatment options. 
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3 Regulatory Background 

 U.S. Regulatory Actions and Marketing History 

FDA initially approved trazodone oral tablets (trade name: Desyrel) in December 1981 for the 
treatment of MDD in adults. Currently, trazodone oral solution is not marketed in the United 
States for any indications. Of note, the original Sponsor for trazodone oral tablets (the 
proposed LD) has discontinued manufacturing, and as per Federal Registration determination, 
trazodone oral tablet was not withdrawn or discontinued due to safety or effectiveness 
reasons. Only generic versions of trazodone hydrochloride oral tablets are available 
(Abbreviated NDA 071196 is designated as the reference standard in the Orange Book).  

 Summary of Presubmission/Submission Regulatory Activity 

The Applicant used the 505(b)(2) regulatory pathway to rely, in part, on the Agency’s previous 
findings of safety and effectiveness for the LD, Desyrel (NDA 018207), as well as published 
literature. The following list summarizes key milestones for the development of trazodone oral 
solution for the treatment of MDD in adults under investigational new drug (IND) application 
143176: 
 
• May 17, 2019: In an email correspondence with the Applicant, the Division provided 

informal guidance regarding the need to conduct a comparative bioavailability study in the 
fed state and a food effect study.  

 
• June 5, 2019: In a follow-up email correspondence, the Applicant inquired whether the 

chemistry, manufacturing, and controls (CMC) development package submitted under the 
505(b)(1) development pathway would be similar to a new oral solution product. The 
Division clarified that an application submitted under the 505(b)(2) regulatory pathway is 
subject to the same CMC requirements as an application submitted under the 505(b)(1) 
pathway.  

 
• January 13, 2022: Type B (Pre-IND) Meeting to obtain Division concurrence on the 

acceptability of the Applicant’s proposed CMC, nonclinical, clinical, and regulatory 
strategies. 
 
o The Division indicated that the Applicant’s proposal to rely on Desyrel as the LD was 

reasonable. 
 

o The Division stated that the Applicant’s proposed pivotal three-arm (test product under 
fasting conditions, test product under fed conditions, LD under fed conditions) 
comparative bioavailability study was reasonable. 
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o Given the potential for exposure up to mg/day, the Division 
indicated that the Applicant would need to control the amount of in the 
drug product to levels that will not exceed the permitted daily exposure of mg/day. 

 
• July 11, 2022: The Applicant submitted a request for IND exemption, given that their 

planned pivotal comparative BA study was to be conducted in India. Because the Applicant’s 
planned study was to be performed outside the United States, the Division clarified that an 
IND was not required.  

 
• July 10, 2023: Type B (Pre-NDA) Meeting to obtain Agency concurrence on the acceptability 

of the proposed CMC, nonclinical, clinical, and regulatory strategies to support and NDA.  
 
o Given that the proposed product is a combination product (active drug + oral syringe 

device), the Division indicated that development of the proposed product would be 
subject to 21 CFR Part 4 (Current Good Manufacturing Practice Requirements for 
Combination Products). 
 

o The Division requested that the Applicant submit a certification that the formulation 
contacting  components complies with USP <87> and <88> and a risk 
assessment for the presence of nitrosamine in the drug product. 
 

o Given that the proposed product is a new dosage formulation of trazodone, the Division 
emphasized that the NDA is subject to Pediatric Research and Equity Act (PREA) 
requirements and an agreed iPSP, with the necessary pediatric assessments, must be 
submitted with the NDA.  
 

• September 20, 2023: The Applicant submitted their NDA on July 25, 2023. Given that the 
Applicant failed to address the requirements under PREA (lack of an agreed initial pediatric 
study plan (iPSP) submitted with the NDA), the Division refused to file the application under 
21 CFR 314.101(d). The Division had noted in several previous communications (written 
responses to the pre-IND meeting and pre-NDA meeting requests) that a pediatric 
assessment is required for NDA submission for the proposed new trazodone dosage 
formulation. 

 
• January 8, 2024: The Applicant submitted an agreed iPSP that included pediatric 

assessments to evaluate children 7 to 12 years of age and adolescents for the treatment of 
MDD.  

 
• January 27, 2024: The Applicant re-submitted the NDA, which the FDA filed on April 9, 2024.   
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5 Nonclinical Pharmacology/Toxicology 

 Executive Summary 

The Applicant did not submit any new nonclinical pharmacology/toxicology information. The 
nonclinical data relied upon to support the original NDA are adequate to support approval of 
this application. 
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6 Clinical Pharmacology 

 Executive Summary 

The LD, Desyrel (trazodone hydrochloride tablets; NDA 018207), is approved for the treatment 
of MDD. The Applicant is seeking approval of trazodone hydrochloride oral solution for same 
indication as the LD via the 505(b)(2) pathway. The proposed oral solution formulation of 
trazodone relies on the Agency’s previous findings of safety and efficacy of the LD. Because 
Desyrel has been discontinued, trazodone hydrochloride 100 mg tablet (ANDA 071196) was 
used to establish a pharmacokinetic (PK) bridge between the products. 
 
The Applicant submitted a three-treatment, three period, crossover study (Test-Fasting, Test-
Fed, and Reference-Fed) to establish a PK bridge between the oral solution formulation of 
trazodone (100 mg/10 mL) and the LD (100 mg), and to evaluate food effects on the PK of 
trazodone oral solution.  
 
The Office of Clinical Pharmacology (OCP) reviewed the pivotal relative bioavailability study 
submitted in this application and finds that exposures of trazodone from the oral solution 
formulation were within the bioequivalence limits of the LD under fed conditions. As the LD is 
recommended to be administered under fed conditions, the scientific bridge between the 
formulations under fed state is acceptable. Therefore, the proposed drug product, trazodone 
HCL oral solution (100 mg/10 mL) can rely on safety and effectiveness of the LD.  
 
OCP recommends the approval of trazodone hydrochloride oral solution for the treatment of 
MDD in adults. 

 Summary of Clinical Pharmacology Assessment 

• In a single-dose relative bioavailability study in healthy adults under fasted and fed 
conditions, the PK of trazodone was compared between trazodone hydrochloride oral 
solution (100 mg/10 mL) and the LD (100 mg), under fed conditions, and between 
trazodone hydrochloride oral solution under fasted and fed conditions. The results showed 
that the peak plasma concentrations (Cmax) and area under the plasma concentration-time 
curve (AUCinf) for trazodone hydrochloride oral solution 100 mg/10 mL were similar to the 
LD and the geometric mean ratio was within the acceptable range of (80% to 125%) of the 
LD, under fed conditions. The median time to reach Cmax (Tmax) for trazodone oral 
solution was 1 hour while for the LD was 2.5 hr. As trazodone is intended for the chronic 
treatment of MDD in adults, the difference in Tmax between trazodone oral solution and 
the LD is not expected to be clinically significant. 
 

• Compared to fasted conditions, the area under the plasma concentration-time curve 
(AUCinf) for trazodone hydrochloride oral solution was similar to that under fed conditions, 
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and peak plasma concentrations (Cmax) was about 30% lower under fed conditions. The 
magnitude of reduction (i.e., 30%) in Cmax of oral solution formulation of trazodone under 
high-fat diet appears to be similar to that seen with the approved trazodone tablets. 
Therefore, such lower extent of reduction in Cmax is deemed clinically not meaningful. The 
median Tmax was similar between fed and fasted conditions.  

 
• Based on OSIS’s recommendation, the clinical and bioanalytical sites for the pivotal relative 

BA study (097-21) are acceptable. 

 Pharmacology and Clinical Pharmacokinetics 

Absorption 
Under fed conditions, trazodone hydrochloride oral solution reaches peak plasma 
concentrations approximately 1 hour following a single oral dose administration. 
 
Effect of Food 
Ingestion of a high-fat meal with trazodone oral solution lowers mean Cmax of trazodone by 
31% and increases mean AUC by 8%. Median Tmax was similar between fed and fasted 
conditions. 
 
Distribution 
Trazodone is 89% to 95% bound to human plasma protein in vitro at concentrations attained 
with therapeutic doses in humans. 
 
Metabolism 
In vitro studies in human liver microsomes show that trazodone is metabolized, via oxidative 
cleavage, to an active metabolite, m- chlorophenylpiperazine (mCPP) by CYP3A4. Other 
metabolic pathways that may be involved in the metabolism of trazodone have not been well 
characterized. Trazodone is extensively metabolized; less than 1% of an oral dose is excreted 
unchanged in the urine. 
 
Elimination 
The terminal elimination half-life is 16.9 hr. 

 General Dosing and Therapeutic Individualization 

General Dosing 
Since the exposures to trazodone were within the bioequivalence limits of the LD under fed 
conditions, the information relevant to dosing and therapeutic individualization of trazodone 
hydrochloride oral solution can rely upon the LD. 
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 Comprehensive Clinical Pharmacology Review 

 Clinical Pharmacology Questions 

Are the exposures of trazodone hydrochloride oral solution 100 mg/10 mL similar to the LD, 
trazodone hydrochloride tablets, 100 mg under fed conditions?  

A randomized, open-label, balanced, three-treatment, three-period, crossover comparative 
bioavailability study was conducted to evaluate the PK of trazodone hydrochloride oral solution 
(100 mg/10 mL; test product) and trazodone hydrochloride tablet (100 mg, reference product) 
in healthy human adult subjects. The study scheme is shown in Table 2: 

Table 2. Study Schema for Study 097-21. 

 
Source: Clinical study report for Study 097-21, Table-3, p. 29. 
 
The exposures (Cmax and AUC0-∞) of test product administered under fed condition were 
within the bioequivalence limits (80% to 125%) of reference product administered under fed 
conditions. Under fed conditions, the median Tmax of trazodone oral solution and the LD was 1 
hour and 2.5 hours, respectively. As trazodone is indicated for the chronic treatment of MDD in 
adults, a smaller difference in Tmax between trazodone oral solution and the LD is not 
anticipated to be clinically significant. 
 
Given that the reference product is recommended to be administered under fed conditions, the 
scientific bridge demonstrated between the test and reference products administered under 
fed conditions are acceptable. The results suggest that trazodone hydrochloride oral solution 
can rely on safety and efficacy of the LD.  
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Table 3. Summary of Statistical Comparisons of Plasma Trazodone Pharmacokinetic 
Parameters after Single Oral Dose Administrations of Trazodone Hydrochloride Oral Solution 
100 mg/10 mL (Test Product) and Trazodone Hydrochloride 100 mg (Reference Product) 
under Fed Conditions. 

GeoMean of PK 
Parameters Reference Reference 

n Test Test 
n 

GeoMean Ratio% 
(90%CI) 

AUClast (µg*h/mL) 19201.34 37 20314.60 39 105.80 (101.11, 110.70) 
AUCinf (µg*h/mL) 23124.86 37 23860.01 39 103.18 (98.19, 108.43) 
Cmax (µg/mL) 1218.39 37 1308.93 39 107.43 (98.51, 117.16) 

AUC=area under the curve; Cmax=peak plasma concentration; GeoMean=Geometric mean; CI=confidence interval 
Source: Reviewer’s analysis.  
 
See Section 19.3 Clinical Pharmacology at the Appendices for additional information. 
 
What is the effect of food on the exposures of trazodone hydrochloride oral solution? Does 
this product require specific dosing instruction regarding food? 
 
In the randomized, open-label, balanced, three-treatment, three-period, crossover, oral 
comparative bioavailability study, the test product, trazodone hydrochloride oral solution 100 
mg/ 10 mL, was administered under fed and fasted conditions. The results showed that the 
Cmax decreased by 30% under fed conditions, while the AUC0-∞ was similar between fed and 
fasted states. The median Tmax was similar between fed and fasted conditions. The 30% 
reduction in Cmax of oral solution formulation of trazodone under high-fat diet appears to be 
similar to that seen with the approved trazodone tablets. When a single 100-mg oral dose of 
the reference product was administered under fed and fasted conditions in healthy subjects 

 
 the Cmax was reduced by approximately 30% 

under fed conditions, as compared to fasted conditions. The AUC0-∞ remained unchanged. 
Therefore, approximately 30% reduction in Cmax of oral solution formulation of trazodone is 
considered clinically not meaningful. 
 
Given that food effect is similar between trazodone hydrochloride oral solution and LD, the 
proposed drug product, trazodone hydrochloride oral solution, can be administered with food 
(as similar to the LD). 
 
Comparison of the PK parameters between fed state and fasting state is shown below in  
Table 4.  
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Table 4. Summary of Statistical Comparisons of Plasma Trazodone Pharmacokinetic 
Parameters after Single Oral Dose Administrations of Trazodone Hydrochloride Oral Solution 
100 mg/10 mL under Fed State and Trazodone Hydrochloride Oral Solution 100 mg/10 mL 
under Fasted State. 

GeoMean of PK 
Parameters Reference Reference 

n Test Test 
n 

GeoMean Ratio% 
(90%CI) 

AUClast (µg*h/mL) 18824.24 37 20314.60 39 107.92 (103.14, 112.92) 
AUCinf (µg*h/mL) 22366.33 37 23860.01 39 106.68 (101.52, 112.10) 
Cmax (µg/mL) 1842.47 37 1308.93 39 71.04 (65.14, 77.48) 

AUC=area under the curve; Cmax=peak plasma concentration; GeoMean=Geometric mean; CI=confidence interval 
Source: Reviewer’s analysis. 
 
See Section 19.3 Clinical Pharmacology at the Appendices for additional information. 
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7 Sources of Clinical Data and Review Strategy 

 Review Strategy 

The Applicant did not conduct any safety and efficacy studies and proposes to rely upon the 
Agency’s previous findings of safety and effectiveness for the LD with a scientific PK bridge to 
the LD, Desyrel (see Section 6 Clinical Pharmacology). The clinical review will provide a brief 
overview of the PK trial designs and a review of safety data from the PK trials. 
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8 Statistical and Clinical and Evaluation 

 Review of Relevant Individual Trials Used to Support Efficacy 

 Study 097-21 

Overview and Objectives 

Study 097-21 was titled “A Randomized, Open-label, Balanced, Three Treatment, Three Period, 
Crossover Oral Comparative Bioavailability Study of Trazodone Hydrochloride Oral Solution 
100mg/10 mL Comparing with Trazodone Hydrochloride Tablet in Healthy Adult Subjects.” The 
Applicant’s study objectives were:  
 
• Compare the single dose comparative bioavailability of trazodone from trazodone 

hydrochloride oral solution 100 mg/ 10 mL (test product) with trazodone hydrochloride 
tablets 100 mg (reference product) under fed conditions. 
 

• Evaluate the food effects of trazodone hydrochloride oral solution 100 mg/ 10 mL.  
 
• Monitor the safety and tolerability of a single dose of the study product.  

Trial Design 

This was a randomized, open-label, three-treatment, three-period, crossover, oral comparative 
bioavailability study in 42 healthy adult subjects. Subjects received trazodone oral tablets 100 
mg under fed conditions (Treatment 1), trazodone oral solution 100 mg under fed conditions 
(Treatment 2), or trazodone oral solution 100 mg under fasted conditions (Treatment 3) across 
three study period. Between Periods 1 and 2 and Periods 2 and 3, all subjects underwent a 7-
day and 10-day washout period, respectively. The Applicant planned to conduct the study at a 
single clinical study center in Chennai, India. All subjects remained in the clinic for at least 11 
hours before dosing and for at least 24 hours post-dose in each study period. Subjects returned 
to the study site for additional assessments 48 hours after dosing. Fasting conditions included 
10 hours pre-dose to at least 4 hours post dose; fed conditions included a standardized high-
calorie, high-fat breakfast consumed 30 minutes prior to dosing within 30 minutes duration 
(after overnight fasting of at least 10 hours, with the next standardized meal at least 4 hours 
post-dose). 
 
Study Eligibility Criteria 
The target study population consisted of males or non-pregnant, non-lactating females, 18 to 
45 years of age (inclusive), judged to be healthy during screening within 21 days prior to study 
commencement by psychical examination, clinical laboratory assessments, electrocardiogram 
results, and chest X-ray. Subjects were also required to have a total body of at least 50 kg and a 
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body mass index between 18.5 and 29.9 kg/m2. Females of child-bearing potential must have 
agreed to use an acceptable method of contraception at least 2 days prior to dosing, during the 
study, and for at least 7 days following their last dose of study medication; male subjects must 
have also agreed to use contraception.  
 
The Applicant excluded subjects with current or history of significant diseases or clinically 
significant abnormal findings during screening. Other pertinent exclusionary criteria consisted 
of: history or presence of alcohol dependence or drug abuse within the past year; an “every-
day” smoker or consumption of tobacco products; history of allergic reactions after taking any 
medication; hypersensitivity to heparin; surgery anytime during the study period or within 7 
days after study completion; history of difficulty in donating blood or unsuitable veins for 
repeated venipuncture; hospitalization within 28 days prior to study drug administration; 
systolic blood pressure <90 mmHg or >140 mmHg; or diastolic blood pressure <60 mmHg or 
>90mmHg.  
 
Subjects could not use tobacco, alcohol, xanthine containing food and beverages, or herbal 
preparations containing substances known to affect cytochrome enzymes within 48 hours prior 
to Period 1 and throughout the study. Concomitant administration of antifungals, barbiturates, 
carbamazepine, central nervous system depressants, digoxin, protease inhibitors, 
phenothiazines, phenytoin, antidepressants, and warfarin were prohibited. Consumption of any 
medication (including over-the-counter products and recreational drugs) was not allowed 
within 14 days of Period 1 and throughout the study.  
 
Study Procedures  
The Applicant conducted a urine drug screen, pregnancy test, and clinical laboratory 
assessments prior to check-in for each study period. Vital signs were measured at check-in, 2 
hours prior to dosing, at 1, 2, 3, 6, and 13 hours post-dose, and during the ambulatory visit in 
each study period. Clinical laboratory assessments were also collected at baseline and end of 
study.  
 
Subjects could withdraw or be withdrawn for several reasons including significant intercurrent 
illness or surgery, having entered in violation of the study protocol (e.g., noncompliance with 
diet, alcohol, or drug use), or use of an unacceptable concomitant medication, or post-dose 
vomiting at or before 2 hours for Treatment 3 or 4 hours for Treatments 1 and 2 (based on 
median Tmax for trazodone in fed and fasted conditions).  
 

Clinical Reviewer Comment: The study design—including the objectives, eligibility 
criteria, and safety monitoring—is generally acceptable for this comparative 
bioavailability study. 

Study Endpoints 

The primary endpoint of the study was to evaluate the comparative bioavailability of 100 mg 
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trazodone oral solution with that of 100 mg trazodone oral tablets under fed conditions and the 
comparative bioavailability of 100 mg trazodone oral solution when administered under fed 
and fasted conditions. 

Clinical Reviewer Comment: The endpoints appear acceptable for this combined 
comparative bioavailability and food effect study. 

Statistical Analysis Plan 

Primary PK parameters included Cmax, AUC0-t, and AUC0-∞. Secondary PK parameters included 
Tmax, half-life, and λz (terminal elimination rate constant). PK analyses included data from all 
subjects who successfully completed at least Treatments 1 and 2 (reference and test product 
under fed conditions) and Treatments 2 and 3 (test product under fed and fasted conditions). 
The Applicant used Phoenix WinNonlin Version 8.1 to generate PK parameters, which were 
subject to descriptive statistics (i.e., arithmetic mean, geometric mean, standard deviation, 
coefficient of variance, median, maximum, and minimum).  
 
The Applicant statistically evaluated ln-transformed data of Cmax, AUC0-t, and AUC0-∞. using PK 
parameter specific PROC MIXED effect Analysis of Variance (ANOVA) models (SAS version 9.4) 
with the main effect of treatment, period, and sequence as fixed effects, and subject nested 
within sequence as a random effect. The Applicant tested the sequence effect at the 0.10 level 
of significance using the subjects nested within sequence mean square from the ANOVA as the 
error term. All other main effects were tested at the 0.05 level of significance against the 
residual error (mean square error) from the ANOVA as the error term.  
 
Based on the 90% confidence intervals for the difference of means of In-transformed Cmax, 
AUC0-t, and AUC0-∞, the Applicant determined whether the test product is bioequivalent to the 
reference product under fed condition. The acceptance range for bioequivalence is 80% to 
125% for the 90% confidence intervals for the difference of means of In-transformed Cmax, 
AUC0-t, and AUC0-∞. The Applicant tested the potential for food effects for the test product 
(trazodone oral solution) based on the ratio of geometric least square means with the 
corresponding 90% confidence intervals calculated from the exponential of the difference 
between the data under fed and fasting condition (Treatment 2 and Treatment 3) for the 
In-transformed parameters Cmax, AUC0-t, and AUC0-∞.  
 
Considering intra-subject variability of approximately 28%, test/reference ratio of 95%, and 
achieving at least 80% power, the Applicant estimated that 34 subjects were required to 
establish bioequivalence between two formulations. To account for withdrawals and dropouts 
due to adverse events or non-compliance or due to personal reasons, the Applicant intended to 
randomize and dose 42 subjects. 
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Protocol Amendments 

The Applicant issued the original protocol (Version 1) on May 9, 2022. The Applicant did not 
report any protocol amendments.  
 

Clinical Reviewer Comment: Refer to the Section 6 regarding the acceptability of the PK 
analysis from a clinical pharmacology perspective. Of note, the Applicant submitted an 
IND exemption on July 8, 2022. The Agency granted IND exemption on July 11, 2022, as 
per 21 CFR 312.120.  

 Study Results 

Compliance with Good Clinical Practices 

In their clinical study report, the Applicant states that the study was conducted in accordance 
with the Declaration of Helsinki, International Council for Harmonisation Good Clinical Practice 
(GCP) Guidelines, the Indican Council of Medical Research (ICMR) Ethical guidelines, and all 
Indian and FDA regulatory requirements. Per 21 CFR 312.120 regarding foreign clinical studies 
not conducted under an IND, within this NDA submission, the Applicant has submitted: the 
investigator’s qualifications, a description of the research facilities, a detailed protocol, a 
description of the drug substance, the name and address of the Independent Ethics Committee 
and statement of approval, a description of informed consent and incentive structure, a 
description of quality control/assurance auditing, and a statement regarding adherence to GCP. 

Financial Disclosure 

See Section 19.2 of this review for detailed financial disclosure information. There 
are no disclosed financial interests or arrangements or missing disclosures that raise questions 
about the integrity of study data. 

Patient Disposition 

The Applicant enrolled and dosed 42 subjects (14 subjects per treatment sequence). Only 39 
subjects that completed at least two treatment periods (either Treatment 1 and Treatment 2, 
or Treatment 2 and Treatment 3) were considered for PK and statistical analysis. The Applicant 
did not use missing values for calculation of PK parameters. Of the three subjects excluded from 
the analysis, one subject (randomized to Sequence 3) experienced vomiting in Period 3, one 
subject (randomized to Sequence 2) did not comply with protocol requirements for Periods 2 
and 3, and one subject (randomized to Sequence 1) did not report to the study facility on day of 
check-in in Period 3.  

Protocol Violations/Deviations 

The Applicant did not note any major protocol deviations; however, there were 20 blood 
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sample collection deviations that were a result of collecting the blood sample after the 
prespecified time of collection (subjects did not report to visit on time or difficulty in drawing 
blood). The Applicant noted that appropriate corrections (i.e., using the actual time of blood 
sampling) were utilized during PK analysis to estimate parameters for bioequivalence 
assessment.  

Baseline Demographic Characteristics 

See Table 2 for a summary of demographic and baseline characteristics among subjects who 
received treatment.  
 
Table 5. Baseline Demographic Characteristics (Study 097-21). 

Demographic Characteristics Total Treated Subjects 
(N=42) 

Age (years)  
Mean (SD) 33.5 (6.2) 
Median (Range) 34 (22, 43) 

Sex, n (%)  
Male 34 (81%) 
Female 8 (19%) 

Weight (kg), mean (SD) 69.0 (11.2) 
Height (cm), mean (SD) 165.3 (10.4) 
BMI (kg/m2), mean (SD) 25.3 (3.3) 

Abbreviations: BMI = body mass index; SD = standard deviation 
Source: Clinical reviewer-created using Applicant’s Clinical Study Report Tablet 20 (p 62). 
 

Clinical Reviewer Comment: Given that the Applicant conducted this study at a single 
study site in India and the limited sample size, it is expected that the subjects’ 
demographic characteristics will not serve as a representative sample of the general U.S. 
adult population. However, the product label for the LD does not describe any clinically 
significant differences in the exposures based on age,  or race. Therefore, it is 
unlikely that differences in demographic characteristics will affect the applicability of the 
study results to a general U.S. study population. 

Other Baseline Characteristics 

Subjects were excluded for current significant conditions or use of concomitant medications 
within various timeframes of dosing, as described above. 

Treatment Compliance, Concomitant Medications, and Rescue Medication Use 

According to the Applicant, all subjects were dosed in the presence of the investigator. No 
subject required concomitant medications at the discretion of the investigator.  
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Efficacy Results  

The Applicant proposes to rely on the Agency’s prior findings of efficacy for the LD with a 
scientific PK bridge to trazodone hydrochloride tablets; see Section 6 for PK results. Based on 
the PK and statistical analysis, the Applicant was able to demonstrate that the geometric mean 
ratios of PK parameters for trazodone oral solution are within the 80% to 125% bioequivalent 
limit comparable to the LD under fed conditions. The PK bridge between trazodone oral 
solution and the LD is acceptable. Therefore, the efficacy of trazodone oral solution is expected 
to be similar to the LD. Trazodone oral solution, similar to the oral tablet formulation, should be 
administered after a meal or light snack.   
 
The Applicant also determined that the Cmax was lower by approximately 30% under fed state 
compared to fasting state; however, overall exposure (AUC) was not affected by food intake. 
The extent of food effect observed with trazodone oral solution is similar to the LD. Therefore, 
the slight reduction in Cmax under fed state compared to fasted state is deemed clinically not 
meaningful. See Section 6 for additional information.  

Data Quality and Integrity 

The reviewers found the quality and integrity of the submitted data satisfactory and acceptable 
for the review. 

 Review of Safety 

 Safety Review Approach 

The Applicant proposes to rely on the Agency’s prior findings for safety for the LD with a 
scientific bridge to trazodone oral trazodone. Given that the application consists of a single PK 
study (Study 097-21) with a limited sample size, this review will assess whether the collected 
safety data is consistent with trazodone’s known safety profile. See Section 8.1.1 for additional 
information on Study 097-21. Of note, post-treatment safety assessments included adverse 
event (AE) monitoring, vital signs, and clinical laboratory tests.  

 Review of the Safety Database 

Overall Exposure 

A total of 42 subjects were enrolled in the study and treated with at least one dose of 
trazodone 100 mg (either as an oral tablet or solution). Therefore, all subjects contributed to 
the safety analysis population.  

 
Clinical Reviewer Comment: Trazodone is recommended to be administered as titration-
based regimen. The doses are escalated based on clinical response and tolerability. Due 
to safety concerns associated with the use of trazodone, a single dose comparative 
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bioavailability study was conducted with a 100 mg dose in healthy subjects as per the 
product specific guidance for trazodone hydrochloride oral tablet. Although trazodone 
exhibits linear PK characteristics (i.e., establishment of a scientific bridge would 
extrapolate to the approved trazodone range), the observed safety profile in this study 
maybe an underestimation of the safety profile observed in patients using a maximum 
daily dosage of 400 to 600 mg/day. 

Adequacy of the Safety Database 

Given the limited sample size of subjects receiving trazodone in this program, the evaluation of 
safety is purely descriptive. 
 

Clinical Reviewer Comment: As noted above in Section 8.1.2, the demographic 
characteristics of enrolled subjects do not reflect the general U.S. population. However, 
significant PK differences between age,  and ethnic groups are not expected 
according to the LD label.  

 Adequacy of Applicant’s Clinical Safety Assessments 

Issues Regarding Data Integrity and Submission Quality 

From a safety perspective, there are no issues regarding data integrity and submission quality. 

Categorization of Adverse Events 

The Applicant categorized AEs by system organ class and preferred terms using the Medical 
Dictionary for Regulatory Activities Version 25.1. The Applicant collected AEs throughout each 
study period. The Applicant defined treatment-emergent adverse events (TEAEs) as “any 
untoward medical occurrence (including a symptom or disease or an abnormal laboratory 
finding) during treatment with an investigational drug,” regardless of causality. The Applicant 
also appropriately defined severity of AEs and serious AEs. Investigators followed up on all 
unresolved AEs until the events were resolved, the subject was lost to follow-up, or the AE is 
otherwise unexplained. The Applicants protocol also including appropriate guidelines for 
reporting serious AEs; however, there were no specified AEs of special interest. Any subject 
with an abnormal laboratory test will be monitored until repeat tests return to normal or 
acceptable levels.  

Routine Clinical Tests 

Investigators assessed vital signs at check-in, prior to dosing on the day of dosing (within 2 
hours prior to dosing), and at 1, 2, 3, 6, and 13 hours post dosing, during check-out at each 
study period, and at ambulatory visits. Clinical safety laboratory tests (i.e., chemistry and 
hematology) were collected at baseline and end-of-study. An electrocardiogram (ECG) was 
performed at baseline. 
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Clinical Reviewer Comment: The Applicant adequately described their AE monitoring 
approach, AE severity determinations, and clinical laboratory testing procedures. 
However, the Applicant did not describe how clinical significance was determined for 
vital signs or abnormal laboratory tests. 

 Safety Results 

Deaths 

The Applicant did not report any deaths.  

Serious Adverse Events 

The Applicant did not report any serious AEs.  

Dropouts and/or Discontinuations Due to Adverse Effects 

One subject (1/42; 2.3%) discontinued from the study while participating in Sequence 3, Period 
3 after experiencing vomiting.  

Treatment Emergent Adverse Events and Adverse Reactions 

In Study 097-21, a total of 14 AEs were reported in 13 (31%) subjects. All AEs, including 
laboratory abnormalities, were considered mild and all were resolved by the end of the 
observation period. Two subjects (4.8%) reported vomiting; one event in a subject receiving 
trazodone oral solution under fed conditions, and one event in a subject receiving trazodone 
oral solution under fasted conditions (one subject discontinued from the study due to vomiting 
as noted above). AEs related to abnormal laboratory findings are described in Table 3. All 
subjects who reported decreased hemoglobin also had values below the normal reference 
range at screening. Both subject with elevated alanine aminotransferase (58 U/L and 62 U/L) 
after the study period, also had elevated alanine aminotransferase at screening (50 U/L and 56 
U/L).  
 
Table 6. Incidence of AEs Related to Laboratory Abnormalities (Study 097-21). 

Adverse Events Related to Abnormal Laboratory Values Safety Population (N=42) 
Decreased hemoglobin  5 (12%) 
Increased alanine aminotransferase 2 (4.8%) 
Increased eosinophils 1 (2.4%) 
Increased random blood glucose 1 (2.4%) 
Increased erythrocyte sedimentation rate 2 (4.8%) 
Increased total white blood cell count 1 (2.4%) 

Source: Clinical reviewer-created using Applicant’s Clinical Study Report. 
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Clinical Reviewer Comment: AEs captured in Study 097-21 do not appear to indicate a 
new or worsened safety signal for trazodone oral solution. As noted, per the LD label, 
vomiting is one of the most common adverse reactions for the LD. It is important to note 
that the collection of the clinical laboratory assessments at baseline and end of study 
confounds a causality assessment given that the majority of subjects received all three 
treatments. Given that the Applicant was able to establish a scientific bridge to the LD, 
the safety profile for trazodone oral solution is expected to be consistent with the LD.  

Laboratory Findings 

Other than the AEs related to laboratory assessments described above, there were no other 
clinically significant laboratory assessment abnormalities. The Applicant did not report any 
worsening shifts from normal to abnormal laboratory assessments.   

Vital Signs 

Vital signs generally fell within the normal range, and none of the pre- or post-dose individual 
vital sign abnormalities were considered clinically significant. The Applicant did not report any 
worsening shifts from normal to abnormal vital sign measurements. 

Electrocardiograms (ECGs) 

ECGs performed at screening were within normal limits. ECGs were not conducted at the end of 
the study. 

Immunogenicity 

The Applicant did not report any potentially immunogenicity-related AEs.  

 Safety Analyses by Demographic Subgroups 

Given the limited sample size and the lack of demographic differences (e.g., age, race, sex, 
region), the Applicant did not report (nor did the Division conduct) any subgroup safety 
analyses. 

 Safety in the Postmarket Setting 

Safety Concerns Identified Through Postmarket Experience 

The study drug labeling will include postmarketing experience of adverse reactions for the LD 
(as described in Section 6.2 of labeling): 
 
• Blood and lymphatic system disorders: hemolytic anemia, leukocytosis  

• Cardiac disorders: cardiospasm, congestive heart failure, conduction block, orthostatic 
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hypotension and syncope, palpitations, bradycardia, atrial fibrillation, myocardial infarction, 
cardiac arrest, arrhythmia, ventricular ectopic activity, including ventricular tachycardia and 
QT prolongation.   

• Endocrine disorders: inappropriate ADH syndrome  

• Eye disorders: diplopia  

• Gastrointestinal disorders: increased salivation, nausea/vomiting  

• General disorders and administration site conditions: chills, edema, unexplained death, 
weakness  

• Hepatobiliary disorders: cholestasis, jaundice, hyperbilirubinemia, liver enzyme alterations 

• Investigations: increased amylase  

• Metabolism and nutrition disorders: methemoglobinemia  

• Nervous system disorders: aphasia, ataxia, cerebrovascular accident, extrapyramidal 
symptoms, grand mal seizures, paresthesia, tardive dyskinesia, vertigo  

• Psychiatric disorders: abnormal dreams, agitation, anxiety, hallucinations, insomnia, 
paranoid reaction, psychosis, stupor  

• Renal and urinary disorders: urinary incontinence, urinary retention Reproductive system 
and breast disorders: breast enlargement or engorgement, clitorism, lactation, priapism 

• Respiratory, thoracic, and mediastinal disorders: apnea 

• Skin and subcutaneous tissue disorders: alopecia, hirsutism, leukonychia, pruritus, psoriasis, 
rash, urticaria  

• Vascular disorders: vasodilation 

Expectations on Safety in the Postmarket Setting 

Given that the Applicant has demonstrated that the geometric mean ratios of PK parameters 
for trazodone oral solution are within the 80% to 125% bioequivalent limit comparable to the 
LD when administered under fed conditions, trazodone oral solution is expected to have a 
similar safety profile in the postmarketing setting as the LD.  
 

 Conclusions and Recommendations 
 

The Applicant demonstrated an adequate scientific bridge between their test product, 
trazodone oral solution and the LD, trazodone oral tablets under fed conditions. Therefore, the 
Applicant can rely on the Agency’s previous findings of safety and efficacy of the LD. Trazodone 
oral solution is expected to have a similar safety profile as the LD when administered after a 
meal or light snack. 
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9 Advisory Committee Meeting and Other External Consultations 

An Advisory Committee meeting was not convened for this submission. This 505(b)(2) 
application relies on the findings of safety and efficacy of the LD. There were no questions for 
an Advisory Committee. 
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10 Pediatrics 

As noted in Section 3.2, the Applicant failed to address the requirements under PREA (lack of an 
agreed initial pediatric study plan (iPSP) submitted with the NDA within 210 days), the Division 
refused to file the original NDA under 21 CFR 314.101(d). The Division had noted in several 
previous communications (e.g., written responses to the pre-IND meeting and pre-NDA meeting 
requests) that a pediatric assessment is required for their new trazodone dosage formulation. 

 
On January 8, 2024, the Applicant submitted an agreed iPSP that included pediatric 
assessments to evaluate children 7 to 12 years of age and adolescents for the treatment of 
MDD. The Agency agreed with a partial waiver for studies in children younger than 7 years of 
age because studies would be impossible or highly impractical due to the rarity of the diagnosis 
of MDD. The Agency also agreed to a deferral for studies in children aged 7 to 12 years and 
adolescents 13 to 17 years of age.   
 
In alignment with the agreed iPSP and to fulfill the requirements of PREA, the Agency 
communicated the following postmarketing study requirements (PMR) in the 8-week PMR 
Communication Letter:  
 
1. Conduct a juvenile animal study to assess the safety of Raldesy in animals of an age range 

and stage of development that are comparable to the population of children 7 to 12 years.  
 

2. Conduct a randomized, double-blind, placebo-controlled study to assess the safety, efficacy, 
and pharmacokinetics of Raldesy for the treatment of major depressive disorder in 
adolescents 13 through 17 years of age.  
 

3. Conduct a randomized, double-blind, placebo-controlled study to assess the safety, efficacy, 
and pharmacokinetics of Raldesy for the treatment of major depressive disorder in a mixed 
child and adolescent population 7 through 17 years of age. 
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11 Labeling Recommendations 

 Prescription Drug Labeling 

Prescribing information 
 
The Applicant submitted draft labeling that generally aligned with approved labeling for the LD. 
The label was revised to use product-specific language where appropriate and to include the 
following: 
  
• Section 12.3 (Clinical Pharmacology: Pharmacokinetics): Pharmacokinetics was revised to 

include relevant PK measures and parameters that are important for the safe and effective 
use of trazodone hydrochloride oral solution, as per current labeling guidance.  
 

• Section 14 (Clinical Studies): Clarified that the efficacy of trazodone oral solution for the 
treatment of MDD is based on prior studies of the immediate-release trazodone 
hydrochloride oral tablets. 

 
Of note, Section 3 (Dosage Forms and Strengths), Section 11 (Description), and Section 16 (How 
Supplied/Storage and Handling) are specific to the new dosage formulation (oral solution) 
relative to the LD (oral tablets) product label.  
 
Medication Guide 
The Medication Guide was reformatted to current standards per recommendations from 
Division of Medical Policy Programs (DMPP) and the Office of Prescription Drug Promotion 
(OPDP). 
 
Instructions for Use 
The LD does not have an Instructions for Use (IFU). The Applicant’s submitted IFU included 
descriptions for use of the medication dispensing system, bottle preparation, medication 
measurement, and administration. The IFU was revised for ease of readability per 
recommendations from DMPP and OPDP. 
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12 Risk Evaluation and Mitigation Strategies (REMS) 

No specific risk evaluation and mitigation strategies are recommended as the safety profile 
trazodone oral solution is not expected to differ from the LD. 
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13 Postmarketing Requirements and Commitment 

Other than the PREA PMRS listed in Section 10, there are no additional PMRs or postmarketing 
commitments recommended.   
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14 Clinical Deputy Division Director (Signatory) Comments 

This review reflects my edits and feedback. I agree with the findings as described by the review 
team and concur with the approval decision. 
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 Financial Disclosure 

Covered Clinical Study (Name and/or Number): 97-21 
 

Was a list of clinical investigators provided:  
 

Yes   No  (Request list from 
Applicant) 

Total number of investigators identified: 7 

Number of investigators who are Sponsor employees (including both full-time and part-time 
employees): 0 
 
Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): 
0 

If there are investigators with disclosable financial interests/arrangements, identify the 
number of investigators with interests/arrangements in each category (as defined in 21 CFR 
54.2(a), (b), (c) and (f)): 

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study: Not applicable 

Significant payments of other sorts: Not applicable 

Proprietary interest in the product tested held by investigator: Not applicable 

Significant equity interest held by investigator in Sponsor of covered study:       

Is an attachment provided with details 
of the disclosable financial 
interests/arrangements:  

Yes   No  (Request details from 
Applicant) 
 

Is a description of the steps taken to 
minimize potential bias provided: 

Yes   No  (Request information 
from Applicant) 

Number of investigators with certification of due diligence (Form FDA 3454, box 3)       

Is an attachment provided with the 
reason:  

Yes   No  (Request explanation 
from Applicant) 

 

 Clinical Pharmacology 

 
Bioanalysis 
 
Plasma concentrations of trazodone were quantified using validated liquid chromatography 
with tandem mass spectrometry (LC/MS/MS) using trazodone-D6 as the internal standard. 
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Reviewer’s comments: The bioanalytical methods satisfy the criteria for “method validation” 
and “application to routine analysis” set by the guidance for industry, Bioanalytical Method 
Development (May 2018), and are acceptable. 

 
Individual Study Report 
 
Title 
A randomized, open label, balanced, three-treatment, three-period, crossover, oral 
comparative bioavailability study of trazodone hydrochloride oral solution 100 mg/ 10 mL of 
Rubicon Research Pvt. Ltd., India comparing with trazodone hydrochloride tablet, USP 100 mg, 
manufactured for: Apotex Corp., Weston, Florida, 33326, in healthy human adult subjects. 
 
Primary Objectives 
• Compare the single dose comparative bioavailability of trazodone from trazodone 

hydrochloride oral solution 100 mg/ 10 mL (Test Product (A)) of Rubicon Research Pvt. Ltd., 
India with tradozone hydrochloride tablets, USP 100 mg (Reference Product), manufactured 
for Apotex Corp., Weston Florida, 33326 in healthy human adult subjects under fed 
conditions. 

 
• Evaluate the effects of food on the PK of trazodone hydrochloride oral solution 100 mg/ 10 

mL (Test Product) of Rubicon Research Pvt. Ltd., India in healthy human adult subjects. 
 
Study Design 
• A randomized, open-label, balanced, three-treatment, three-period, crossover, oral 

comparative bioavailability study in 42 healthy human (8 female, 34 male) subjects. 
 
Study Scheme 
 

Source: Clinical study report for Study 097-21, Table-3, p. 29. 
 
Treatments Administered 
 
• Reference Product: Tradozone hydrochloride tablets, USP 100 mg, Manufactured for: 

Apotex Corp., Weston Florida, 33326. 
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• Test Product: Trazodone hydrochloride oral solution 100 mg/ 10 mL of Rubicon Research 
Pvt. Ltd., India. 

 
Pharmacokinetic Sampling: Blood samples were collected at pre-dose and post-dose at 00.17, 
00.33, 00.50, 00.67, 00.83, 01.00, 01.17, 01.33, 01.50, 01.67, 01.83, 02.00, 02.25, 02.50, 
02.75, 03.00, 03.50, 04.00, 05.00, 06.00, 08.00, 12.00, 16.00, 24.00, and 48.00 hours after each 
treatment period. 
 
The mean plasma concentration-time profile and the PK parameters following a single oral dose 
administration of the reference product (fed condition) and test product (fed and fasted 
condition) is shown below in Figure 1 and in Table 8, Table 9, and Table 10, respectively. 
 
Figure 1. Mean Plasma Trazodone Concentration-Time Profiles after Single Oral Dose 
Administrations of 100 mg Trazodone Hydrochloride Tablet 100 mg (Reference Product) 
under Fed State and 10 mL of Trazodone Hydrochloride Oral Solution 100 mg/10 mL (Test 
Product) under Fed and Fasted Conditions. 

 
Source: Reviewer’s analysis. 
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Table 8. Plasma Pharmacokinetic Parameters of Trazodone in Plasma after Single Oral Dose 
Administrations of Trazodone Hydrochloride 100 mg (Reference Product) under Fed 
Conditions. 

 
Source: Applicant’s synopsis of study report for Study 097-21, p. 6. 
 
Table 9. Plasma Pharmacokinetic Parameters of Trazodone in Plasma after Single Oral Dose 
Administrations of Trazodone Hydrochloride Oral Solution 100mg/10mL (Test Product) under 
Fed Conditions. 

Source: Applicant’s synopsis of study report for Study 097-21, p. 6. 
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Table 10. Plasma Pharmacokinetic Parameters of Trazodone in Plasma after Single Oral Dose 
Administrations of Trazodone Hydrochloride Oral Solution 100mg/10mL (Test Product) under 
Fasted Conditions. 

 
AUC=area under the curve; Cmax=peak plasma concentration; Tmax=time post dose to reach peak plasma 
concentration; Kel=elimination rate constant; t1/2=half life  
Subjects did not complete the study and were excluded from PK analysis. The reason(s) for not 
completing the study are as follows:  
- Subject experience Adverse event - Vomiting in period 3. 
- Subject is not complying to the protocol requirements in period 2 and period 3. 
- Subject did not report to the study facility on the day of check-in in period 3. 
Source: Applicant’s synopsis of study report for Study 097-21, p. 6. 

 
Clinical Pharmacology Reviewer Comment: The reviewer’s analysis produced results that 
are consistent with the Applicant’s results. The scientific bridge between trazodone 
hydrochloride oral solution 100 mg/ 10 mL and trazodone hydrochloride tablet (100 mg) 
is adequate. Therefore, trazodone hydrochloride oral solution can rely on the Agency’s 
previous findings of safety and efficacy of the LD, trazodone hydrochloride tablet.  

Reference ID: 5485870

(b) (6)

(b) (6)



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

BERNARD A FISCHER
11/26/2024 09:54:43 AM

Signature Page 1 of 1

Reference ID: 5485870


	Multidiscipline Review
	Table of Tables
	Table of Figures
	Reviewers of Multi-Disciplinary Review and Evaluation
	Signatures
	Glossary
	1 Executive Summary
	1.1. Product Introduction
	1.2. Conclusions on the Substantial Evidence of Effectiveness
	1.3. Benefit-Risk Assessment
	1.4. Patient Experience Data

	2 Therapeutic Context
	2.1. Analysis of Condition
	2.2. Analysis of Current Treatment Options

	3 Regulatory Background
	3.1. U.S. Regulatory Actions and Marketing History
	3.2. Summary of Presubmission/Submission Regulatory Activity

	4 Significant Issues from Other Review Disciplines Pertinent to Clinical Conclusions on Efficacy and Safety
	4.1. Office of Study Integrity and Surveillance (OSIS)
	4.2. Product Quality
	4.3. Clinical Microbiology
	4.4. Devices and Companion Diagnostic Issues

	5 Nonclinical Pharmacology/Toxicology
	5.1. Executive Summary

	6 Clinical Pharmacology
	6.1. Executive Summary
	6.2. Summary of Clinical Pharmacology Assessment
	6.2.1. Pharmacology and Clinical Pharmacokinetics
	6.2.2. General Dosing and Therapeutic Individualization

	6.3. Comprehensive Clinical Pharmacology Review
	6.3.1. Clinical Pharmacology Questions


	7 Sources of Clinical Data and Review Strategy
	7.1. Review Strategy

	8 Statistical and Clinical and Evaluation
	8.1. Review of Relevant Individual Trials Used to Support Efficacy
	8.1.1. Study 097-21
	8.1.2. Study Results

	8.2. Review of Safety
	8.2.1. Safety Review Approach
	8.2.2. Review of the Safety Database
	8.2.3. Adequacy of Applicant’s Clinical Safety Assessments
	8.2.4. Safety Results
	8.2.5. Safety Analyses by Demographic Subgroups
	8.2.6. Safety in the Postmarket Setting

	8.3. Conclusions and Recommendations

	9 Advisory Committee Meeting and Other External Consultations
	10 Pediatrics
	11 Labeling Recommendations
	11.1. Prescription Drug Labeling

	12 Risk Evaluation and Mitigation Strategies (REMS)
	13 Postmarketing Requirements and Commitment
	14 Clinical Deputy Division Director (Signatory) Comments
	15 Appendices
	15.1. References
	15.2. Financial Disclosure
	15.3. Clinical Pharmacology





