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MEMORANDUM 

REVIEW OF REVISED LABELS
 

Division of Medication Error Prevention and Analysis (DMEPA)
 
Office of Medication Error Prevention and Risk Management (OMEPRM)
 

Office of Surveillance and Epidemiology (OSE)
 
Center for Drug Evaluation and Research (CDER)
 

Date of This Memorandum: March 31, 2021 

Requesting Office or Division: Division of Psychiatry (DP) 

Application Type and Number: NDA 211964 

Product Name and Strength: Qelbree (viloxazine extended-release capsules), 100 mg, 
150 mg, and 200 mg 

Applicant/Sponsor Name: Supernus Pharmaceuticals, Inc. (Supernus) 

OSE RCM #: 2019-2305-1 

DMEPA Safety Evaluator: Loretta Holmes, BSN, PharmD 

DMEPA Team Leader: Sevan Kolejian, PharmD, MBA, BCPPS 

1 PURPOSE OF MEMORANDUM 
The Applicant submitted revised container labels received on March 26, 2021 and March 30, 
2021 for Qelbree. The Division of Psychiatry (DP) requested that we review the revised 
container labels for Qelbree (Appendix A) to determine if they are acceptable from a 
medication error perspective.  The revisions are in response to recommendations that we made 
during a previous labels and labeling reviewa (completed prior to the Complete Response action 
issued by the Agency on November 6, 2020 for NDA 211964) and in follow up communications 
with the Applicant after the Class 1 Resubmission of the NDA application on February 3, 
2021.b,c,d 

a Holmes, L. Labels and Labeling Review for Qelbree (NDA 211964). Silver Spring (MD): FDA, CDER, OSE, DMEPA 
(US); 2020 Aug 24. RCM No.: 2019-2305. 
b Ansah, K. Information Request for “FDA Communication: RE: NDA 211964 (Viloxazine ER): Feedback to Sponsor 
wrt CMC Information Request on Container Label” Message to Tami Martin. Silver Spring (MD): FDA, CDER, OND, 
DP (US); 2021 Mar 09. NDA 211964. 
c Ansah, K. Information Request for “FDA Communication: NDA 211964 (Viloxazine ER): DMEPA Information 
Request wrt Container Labels” Message to Tami Martin. Silver Spring (MD): FDA, CDER, OND, DP (US); 2021 Mar 
16. NDA 211964. 
d Ansah, K. Information Request for “FDA Communication: NDA 211964 (Viloxazine ER): DMEPA Comments wrt 
Container Labels dated 22MAR2021” Message to Tami Martin. Silver Spring (MD): FDA, CDER, DP (US); 2021 Mar 
23. NDA 211964. 
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2  CONCLUSION 
The Applicant implemented all of our recommendations and we have no additional 
recommendations at this time. 
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APPENDIX A. IMAGES OF LABELS RECEIVED ON MARCH 26, 2021 AND MARCH 30, 2021 (not to 
scale) 
The proposed container labels include 100 mg, 150 mg, and 200 mg strengths in the following 
packaging configurations: 
 7-count professional sample container labels 
 30-count, 60-count, 90-count, and 100-count trade container labels 

The labels can be accessed via these links: 
 March 26, 2021 submission (all labels except for the 7-count 100 mg professional 

sample label): \\CDSESUB1\evsprod\nda211964\0063\m1\us\ 

 March 30, 2021 submission (7-count 100 mg professional sample label): 
\\CDSESUB1\evsprod\NDA211964\0064\m1\us 

Container Labels (30-count packaging configuration shown only) 

(b) (4)
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M E M O R A N D U M
 
DEPARTMENT OF HEALTH AND HUMAN SERVICES
 

FOOD AND DRUG ADMINISTRATION
 

CENTER FOR DRUG EVALUATION AND RESEARCH
 

Date:	 March 15, 2021 

To:	 Tiffany Farchione, M.D., Director 

Division of Psychiatry (DP) 

Through:	 Dominic Chiapperino, PhD, Director 

Chad Reissig, PhD, Supervisory Pharmacologist 

Controlled Substance Staff 

From:	 Edward Hawkins, PhD, Pharmacologist 

Controlled Substance Staff 

Subject:	 Product name: QELBREE (Viloxazine HCl extended release capsules) 

Dosages, formulations, routes: oral tablets for once daily administration 

 Children 6-11: 100 – 400 mg oral once daily 

 Children 12-17: 200 – (b) (4)  mg oral once daily 

NDA number: 211964 

IND Number: 108864 

Indication(s): Treatment of attention deficit/hyperactivity disorder (ADHD) in 

pediatric patients ages 6 to 17 years 

Sponsor: Supernus Pharmaceuticals, Inc. 

PDUFA Goal Date: April 3, 2021 

Materials Reviewed: 
 NDA 211964 for viloxazine, originally submitted November 8, 2019, 

resubmission dated February 3, 2021, and all associated amendments 

 DARRTS; NDA 211964; Hawkins, Edward; 04/28/2020 – NDA 

review 

I. Background 

This memorandum is in response to a consult request dated March 5, 2021 from the Division of 

Psychiatry (DP) pertaining to a class one resubmission of NDA 211964 QELBREE (viloxazine HCl 

extended release capsules) by Supernus Pharmaceuticals, Inc. (Sponsor).  No new abuse potential 

information was submitted in the resubmission. 
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NDA 211964 for Qelbree Page 2 

CSS class one resubmission closeout 

A review of the NDA was conducted in the first cycle by the Controlled Substance Staff (CSS) and 

submitted to DARRTS on April 28th, 2020. At that time, CSS indicated that the drug would not need to 

be controlled in the Controlled Substances Act (CSA) based on the results of in vitro binding and 

activity studies, in vivo behavioral studies, and an analysis of adverse events (AEs) in clinical trials.  

The resubmission does not change this conclusion. 

Conclusions from NDA review 

CSS has reviewed the nonclinical and clinical abuse-related data submitted in NDA 211964 for 

viloxazine and concludes that the drug does not have a concerning level of abuse potential and should 

not be controlled in the CSA.  This conclusion is based on the following data: 

	 In receptor binding and functional studies, viloxazine causes release of NE through blockade of 

the NET.  It also functions as an antagonist at specific 5-HT receptors. 

	 In animal general behavior tests, viloxazine did not produce behaviors consistent with drugs that 

have abuse potential. 

	 In animal physical dependence studies, chronic administration of viloxazine did not produce 

signs of withdrawal following drug discontinuation.  

	 Phase 1 multiple ascending dose studies in healthy subjects indicate that the drug produced 

dizziness, headache, and somnolence.  Abuse-related AEs occurred at supratherapeutic doses, 

(euphoric mood (1) and visual hallucination (1)) in these studies.  There was no increase in 

abuse-related AEs in subjects given Vyvanse or Concerta in conjunction with viloxazine.  In 

Phase 2 and 3 studies, abuse-related AEs occurred at low rates in viloxazine treated subjects 

(0.05 – 1.48%). These results indicate that abuse-related AEs occur at low rates in healthy and 

viloxazine-treated subjects. 

	 Viloxazine did not produce signs of abuse potential, tolerance, or a withdrawal syndrome in 

previous use of the drug when it was approved and marketed in Europe as an antidepressant.  

The formulation in Europe was for an immediate-release product which would be expected to 

have an increased abuse potential relative to an extended release formulation, based on the PK 

data. 

Recommendations from NDA review 

Based on the CSS determination that viloxazine does not have abuse potential and does not appear to 

produce physical dependence, CSS concludes that: 

1.	 Viloxazine should not be recommended for control in the CSA. 

2.	 Section 9 (Drug Abuse and Dependence) should not be included in the drug label. 
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Department of Health and Human Services
 
Public Health Service
 

Food and Drug Administration
 
Center for Drug Evaluation and Research
 

Office of Medical Policy
 

PATIENT LABELING REVIEW
 

Date: March 19, 2021 

To: Kofi Ansah, PharmD 
Regulatory Project Manager 
Division of Psychiatry (DP) 

Through: LaShawn Griffiths, MSHS-PH, BSN, RN 
Associate Director for Patient Labeling 
Division of Medical Policy Programs (DMPP) 

From: Shawna Hutchins, MPH, BSN, RN 
Senior Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 
Domenic D’Alessandro, PharmD, MBA, CDE 
Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

Subject: Review of Patient Labeling: Medication Guide (MG) 

Drug Name (established 
name): 

QELBREE (viloxazine extended-release capsules) 

Dosage Form and 
Route: 

For oral use 

Application 
Type/Number: 

NDA 211964 

Applicant: Supernus Pharmaceuticals 

Reference ID: 4765286 



   

  
   

  

     
   

 

 
 

  
    

 
  

    
    

    
    

    

  
 

 
   

    

  

    

   

 
 

  

   
 

 
  

   
 
  

1 INTRODUCTION 
On February 3, 2021, Supernus Pharmaceuticals re-submitted for the Agency’s 
review an original New Drug Application (NDA) for QELBREE (viloxazine 
extended-release capsules), for oral use.  The purpose of the submission is to seek 
approval for the use of QELBREE (viloxazine extended-release capsules), for oral 
use, for the treatment of attention deficit hyperactivity disorder (ADHD) in children 
ages 6-17.  This application was originally submitted on November 8, 2019, but 
received a Complete Response (CR) letter issued by the Agency on November 6, 
2020. 
This collaborative review is written by the Division of Medical Policy Programs 
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a 
request by the Division of Psychiatry (DP) on March 12, 2021 for DMPP and OPDP 
to review the Applicant’s proposed Medication Guide (MG) for QELBREE 
(viloxazine extended-release capsules), for oral use. 

2	 MATERIAL REVIEWED 

•	 Draft QELBREE (viloxazine extended-release capsules) MG received on 

February 3, 2021 and received by DMPP and OPDP on March 17, 2021. 


•	 Draft QELBREE (viloxazine extended-release capsules) Prescribing Information 
(PI) received on February 3, 2021, revised by the Review Division throughout the 
review cycle, and received by DMPP and OPDP on March 17, 2021. 

•	 TRADENAME (viloxazine extended-release capsules) DMPP-OPDP MG review 
dated October 28, 2020. 

3	 REVIEW METHODS 
In our collaborative review of the MG we: 

•	 simplified wording and clarified concepts where possible 

•	 ensured that the MG is consistent with the Prescribing Information (PI) 

•	 removed unnecessary or redundant information 

•	 ensured that the MG is free of promotional language or suggested revisions to 
ensure that it is free of promotional language 

•	 ensured that the MG meets the Regulations as specified in 21 CFR 208.20 

•	 ensured that the MG meets the criteria as specified in FDA’s Guidance for 
Useful Written Consumer Medication Information (published July 2006) 

4 CONCLUSIONS 
The MG is acceptable with our recommended changes. 

5 RECOMMENDATIONS 
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•	 Please send these comments to the Applicant and copy DMPP and OPDP on the 
correspondence. 

•	 Our collaborative review of the MG is appended to this memorandum.  Consult 
DMPP and OPDP regarding any additional revisions made to the PI to determine 
if corresponding revisions need to be made to the MG.   

 Please let us know if you have any questions. 
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FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research
Office of Prescription Drug Promotion 

****Pre-decisional Agency Information**** 

Memorandum 
Date: March 18, 2021 

To: Martine Solages, M.D., Clinical Reviewer 
Division of Psychiatry (DP) 

Kofi Ansah, PharmD, Regulatory Project Manager, (DP) 

Kim Updegraff PharmD, MS, Associate Director for Labeling, (DP) 

From: Domenic D’Alessandro, PharmD, MBA, BCPS, Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

CC: Aline Moukhtara, RN, MPH, Team Leader, OPDP 

Subject: OPDP Labeling Comments for QELBREE™ (viloxazine extended-release 
capsules), for oral use  

NDA: 211964 

In response to DP consult request dated March 12, 2021, OPDP has reviewed the proposed 
product labeling (PI), Medication Guide, and carton and container labeling for the original NDA 
submission for QELBREE™ (viloxazine extended-release capsules), for oral use. 

PI: OPDP’s comments on the proposed labeling are based on the draft labeling received by 
electronic mail from DP (Kim Updegraff) on March 17, 2021, and are provided below. 

Medication Guide: A combined OPDP and Division of Medical Policy Programs (DMPP) 
review will be completed, and comments on the proposed Medication Guide will be sent under 
separate cover. 

Carton and Container Labeling: OPDP has reviewed the attached proposed carton and 
container labeling submitted by the Sponsor to the electronic document room on March 15, 
2021, and we do not have any comments. 

Thank you for your consult.  If you have any questions, please contact Domenic D’Alessandro 
at (301) 796-3316 or domenic.dalessandro@fda.hhs.gov. 

1 
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Department of Health and Human Services
 
Food and Drug Administration
 

Center for Drug Evaluation and Research | Office of Surveillance and Epidemiology (OSE)
 
Epidemiology: ARIA Sufficiency Templates
 

Version: 2018-01-24
 

Date:	 March 18, 2021 

Reviewer:	 Andrew D. Mosholder, MD, MPH
Division of Epidemiology I 

Team Leader:	 Kira Leishear, PhD, MS
Division of Epidemiology I 

Deputy Director:	 CAPT Sukhminder K. Sandhu, PhD, MPH, MS
Division of Epidemiology I 

Subject: ARIA Sufficiency Memo for Pregnancy Concerns 

Drug Name: Viloxazine Extended Release 

Application Type/Number: NDA 211964 

Applicant/sponsor: Supernus Pharmaceuticals, Inc. 

OSE RCM #: # 2020-2253 
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Expedited ARIA Sufficiency Template for Pregnancy Safety Concerns 

1. BACKGROUND INFORMATION 

1.1. Medical Product 

Viloxazine is a norepinephrine reuptake inhibitor that was previously marketed in Europe as an
antidepressant; the sponsor of this NDA, Supernus, reports that it was withdrawn for business 
reasons and so is not currently marketed in any country. Supernus has submitted an NDA for
extended-release viloxazine for the indication of attention-deficit hyperactivity disorder (ADHD) in
pediatric patients 6 to 17 years of age. According to the draft label, the recommended starting dose
for children 6-11 years old will be 100 mg once a day, and 200 mg once a day for ages 12-17 years.
The maximum recommended dose will be 400 mg per day. The marketed formulation will be
extended release capsules. The draft label includes a boxed warning for suicidal ideation and
behavior, based on extrapolation from data on antidepressants, and on an imbalance in suicidal
events in pediatric clinical trials of viloxazine. Adverse event to be labeled under Warnings and
Precautions include increased blood pressure, mania, and somnolence. Prominent adverse events
(relative to placebo) in clinical trials included somnolence, decreased appetite, fatigue, nausea and
vomiting. The time to maximum plasma concentration is approximately 5 hours and the elimination 
half-life is 7 hours; the drug undergoes glucuronidation followed by renal excretion. 

1.2. Describe the Safety Concern 

Safety during pregnancy due to drug exposure is a concern for women who are pregnant or of
childbearing potential. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.1 In 
pregnant rats, viloxazine was associated with various fetal malformations, with a no-effect level
roughly equivalent to the maximum human recommended dose (400 mg/day). In pregnant
rabbits, maternal toxicity did not occur until dose levels were several times the maximum human 
dose. However, in studies of pregnant rats and mice, maternal toxicity (including death) occurred at
dose levels equivalent to or slightly above the maximum human dose. Overall, in mice the no-effect
level for toxicity in mothers and offspring appeared to be below the maximum human dose, while in
rats it was roughly equivalent to the maximum human dose. Per the review by the Division of
Pediatric and Maternal Health, the sponsor reported one exposed pregnancy during clinical trials, 
which was electively terminated after 5 weeks of gestation (no reason given); a search of FAERS
disclosed a single report of a prenatally exposed infant, who had only one kidney.2 (One published 
report of viloxazine pregnancy exposures is described below.) 

The draft pregnancy labeling, as of March 10, 2021, is reproduced below and provides further
details: 

8.1 Pregnancy 

Pregnancy Exposure Registry 

Page 2 of 6 
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There is a pregnancy exposure registry that monitors pregnancy outcomes in women
exposed QELBREE during pregnancy. Healthcare providers are encouraged to register
patients by calling the National Pregnancy Registry for Psychiatric Medications at 1-866-
961-2388 or visiting online at www.womensmentalhealth.org/preg . 

Risk Summary
Based on findings from animal reproduction studies, viloxazine may cause maternal harm 
when used during pregnancy. Discontinue QELBREE™ when pregnancy is recognized unless
the benefits of therapy outweigh the potential risk to the mother. Available data from case
series with viloxazine use in pregnant women are insufficient to determine a drug-
associated risk of major birth defects, miscarriage or adverse maternal outcomes. 

In animal reproduction studies, oral administration of viloxazine to pregnant rats and
rabbits during the period of organogenesis did not cause significant maternal toxicity but
caused fetal toxicities and delayed fetal development in the rat at doses up to 2 times the
maximum recommended human dose (MRHD) of 400 mg, based on mg/m2. In the rabbit,
viloxazine caused maternal toxicity without significant fetal toxicity at doses ≥ 7 times the 
MRHD based on mg/m2. The no observed adverse effect levels (NOAELs) for fetal toxicity 
are approximately equal to and 11 times the MRHD, based on mg/m2 in the rat and rabbit,
respectively. Oral administration of viloxazine to pregnant rats and mice during pregnancy 
and lactation caused maternal toxicities and deaths at doses approximately 2 and 1 time the 
MRHD, based on mg/m2, respectively (see Data). At these maternally toxic doses, viloxazine
caused offspring toxicities. The NOAEL for maternal and developmental toxicity is
approximately equal to or less than the MRHD, based on mg/m2, in the rat and mouse,
respectively (see Data). 

The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. In the U.S. general population, the estimated background risk of major
birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%,
respectively. 

Data 

Animal Data 

Viloxazine was administered orally to pregnant rats during the period of organogenesis at
doses of 13, 33, and 82 mg/kg/day, which are less than, equal to, and 2 times the MRHD of
400 mg, based on mg/m2, respectively. Viloxazine did not cause maternal toxicity at doses 
up to 82 mg/kg/day. Viloxazine at 82 mg/kg/day increased early and late resorption,
delayed fetal development, and possibly caused low incidences of fetal malformations or
anomalies (craniorachischisis, missing cervical vertebrae, and morphological changes
associated with hydranencephaly). The NOAEL for fetal toxicity and malformation is 33
mg/kg/day, which is approximately equal to the MRHD, based on mg/m2. 

Viloxazine was administered orally to pregnant rabbits during the period of organogenesis
at doses of 43, 87, and 130 mg/kg/day, which are approximately 4, 7, and 11 times the 
MRHD of 400 mg, based on mg/m2, respectively. Viloxazine decreased maternal body 
weight, weight gain, or food consumption at doses ≥ 87 mg/kg/day but did not cause fetal
toxicity at doses up to 130 mg/kg/day. The NOAELs for maternal and fetal toxicity is 43 and 
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130 mg/kg/day, respectively, which is approximately 4 and 11 times the MRHD, based on 
mg/m2, respectively. 

Viloxazine was administered orally to pregnant rats during gestation and lactation at doses
of 43, 87, and 217 mg/kg/day, which are approximately 1, 2, and 5 times the MRHD of 400 
mg, based on mg/m2, respectively. Viloxazine caused maternal toxicity of decreased body 
weight, weight gain, and food consumption at doses ≥ 87 mg/kg/day and maternal deaths
near term at 217 mg/kg/day. At these maternally toxic doses, viloxazine caused lower live
birth, decreased viability, and delayed growth and sexual maturation without affecting
learning and memory in the offspring. The NOAEL for maternal and developmental toxicity 
is 43 mg/kg/day, which is approximately equal to the MRHD, based on mg/m2. 

Viloxazine was administered orally to pregnant mice during gestation and lactation at doses
of 13, 33, and 82 mg/kg/day, which are approximately less than or equal to the MRHD of
400 mg, based on mg/m2, respectively. Viloxazine treatment at 82 mg/kg/day during the
gestation period caused maternal deaths and decreased body weight in the offspring. The
NOAEL for both maternal and developmental toxicity is 33 mg/kg/day, which is less than
the MRHD, based on mg/m2. 

The sponsor states that there are no studies of viloxazine in pregnant women. One published study 
from the European Network of Tetralogy Information Services reported follow-up data on 23 
viloxazine human pregnancy exposures.3 Among these, outcomes included 10 normal infants, 4
elective abortions, and 2 spontaneous abortions; there were no congenital malformations, 3 infants
were premature, and 4 reported some type of neonatal disorder without a malformation. 

On balance, this published human data on viloxazine pregnancy exposures is inadequate for a
definitive risk assessment. However, the preclinical data suggest that there could be important risks 
to both mother and offspring from pregnancy exposures. 

1.3. FDAAA Purpose (per Section 505(o)(3)(B)) 

Purpose (place an “X” in the appropriate boxes; more than one may be chosen) 
Assess a known serious risk 
Assess signals of serious risk 
Identify unexpected serious risk when available data indicate potential for serious 
risk 

x 

2. REVIEW QUESTIONS 

2.1. Why is pregnancy safety a safety concern for this product? Check all that apply. 

☐ Specific FDA-approved indication in pregnant women exists and exposure is expected 
☒ No approved indication, but practitioners may use product off-label in pregnant women 
☒ No approved indication, but there is the potential for inadvertent exposure before a pregnancy 

is recognized 
☒ No approved indication, but use in women of child bearing age is a general concern 
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2.2. Regulatory Goal 

☒	 Signal detection – Nonspecific safety concern with no prerequisite level of statistical precision 
and certainty 

☐	 Signal refinement of specific outcome(s) – Important safety concern needing moderate level of 
statistical precision and certainty. † 

☐	 Signal evaluation of specific outcome(s) – Important safety concern needing highest level of
statistical precision and certainty (e.g., chart review). † 

† If checked, please complete General ARIA Sufficiency Template. 

2.3. What type of analysis or study design is being considered or requested along with ARIA? 
Check all that apply. 

☐	 Pregnancy registry with internal comparison group 
☐	 Pregnancy registry with external comparison group 
☐	 Enhanced pharmacovigilance (i.e., passive surveillance enhanced by with additional actions) 
☐	 Electronic database study with chart review 
☐	 Electronic database study without chart review 
☒	 Other, please specify: Single-arm pregnancy safety study, which enrolls exposed pregnancies

into a protocol-driven observational cohort study for descriptive analyses and collects follow-
up data, including detailed case narratives. These studies do not require inferential analyses
and do not have the sample size requirement of a traditional pregnancy registry. 

2.4. Which are the major areas where ARIA not sufficient, and what would be needed to 
make ARIA sufficient? 

☐	 Study Population 
☐ Exposures 
☒ Outcomes 
☐ Covariates 
☒ Analytical Tools 

For any checked boxes above, please describe briefly: 

Outcomes: ARIA lacks access to detailed narratives. The study being considered for broad-based 
surveillance is descriptive, without sample size requirements or comparison group. Thus, 
detailed 
narratives are deemed necessary to identify and validate outcomes, assess exposure-outcome
temporality, and assess causality. 

Analytical Tools: ARIA analytic tools are not sufficient to assess the regulatory question of
interest 
because data mining methods have not been tested for birth defects and other pregnancy 
outcomes. 
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2.5. Please include the proposed PMR language in the approval letter. 

The Division of Psychiatry requests one PMR study related to pregnancy outcomes. As of
October 16, 2020, the proposed PMR language is: 

Conduct a worldwide descriptive study that collects prospective and retrospective data in 
women exposed to Viloxazine Extended-Release Capsules (viloxazine) during pregnancy to 
assess risk of pregnancy and maternal complications, adverse effects on the developing fetus
and neonate, and adverse effects on the infant. Infant outcomes will be assessed through the
first year of life. Maternal deaths through the first year postpartum will be reported. The study
will collect information for a minimum of 10 years. Results will be analyzed and reported 
descriptively. Data collected retrospectively will be analyzed separately and reported with the
interim and final study reports. 

1 Dinatale, M, Division of Pediatric and Maternal Health, FDA, The pregnancy and lactation labelingrule 
(PLLR), accessed May 19, 2020, from
https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/PediatricAd
visoryCommittee/UCM520454.pdf.
2 Roca C. Division of Pediatric and Maternal Health Review, NDA 211964, June 22, 2020, DARRTS Reference 
ID 4629249. 
3 McElhatton PR, Garbis HM, Elefant E, et al. The outcome of pregnancy in 689 women exposed to therapeutic
doses of antidepressants. A collaborative study of the European Network of Teratology Information Services
(ENTIS). Reproductive Toxicology. 1996;10(4):285-294. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

Division of Pediatric and Maternal Health 
Office of New Drugs 

Center for Drug Evaluation and Research 
Food and Drug Administration 

Silver Spring, MD  20993 
Tel 301-796-2200 

FAX  301-796-9744 

Division of Pediatric and Maternal Health Close-Out Memo 

Date: 3/3/2021 Date consulted: 2/11/2021 

From: Catherine Roca, M.D., Medical Officer, Maternal Health 
Division of Pediatric and Maternal Health 

Through: Miriam Dinatale, D.O., Team Leader, Maternal Health 
Division of Pediatric and Maternal Health 

To: Division of Psychiatry (DP) 

Drug: QELBREE (viloxazine hydrochloride) Extended-Release Capsules 

NDA : 211964 

Applicant: Supernus Pharmaceuticals, Inc. 

Subject: Close-out memo 

Indication: Attention Deficit Hyperactivity Disorder (ADHD) in pediatric patients ages 6 – 
17 years of age. 

DP notified DPMH on February 5, 2021 that Supernus Pharmaceuticals, Inc. had resubmitted 
NDA 211964 on February 3, 2021. DP had originally consulted DPMH on December 19, 2019 
to assist with the Pregnancy and Lactation subsections of labeling. DPMH provided a PLLR 
Consult review of NDA 211964 on June 22, 2020 (DARRTS Reference ID 4629249). At the 
time of the review, DPMH provided labeling recommendations for subsections 8.1, 8.2, and 17 
of labeling (see Appendix A) for compliance with PLLR. DPMH also recommended 
consideration should be given for a milk-only lactation study and a single-arm pregnancy safety 
study since there is anticipated use of QELBREE (viloxazine) in females of reproductive 
potential with Attention Deficit Disorder. 

DPMH recommendations remain unchanged. 

Reference ID: 4756532 
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Appendix A 
LABELING RECOMMENDATIONS 
DPMH revised subsections 8.1, 8.2, and 17 of labeling for compliance with the PLLR (see 
below). DPMH refers to the final NDA action for final labeling. 

DPMH Proposed Pregnancy and Lactation Labeling 

HIGHLIGHTS OF PRESCRIBING INFORMATION 
--------------------------USE IN SPECIFIC POPULATIONS-------------------------- 
• Pregnancy: May cause maternal harm; discontinue when pregnancy is recognized. (8.1) 

FULL PRESCRIBING INFORMATION 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
Based on findings from animal reproduction studies, viloxazine may cause maternal harm when 
used during pregnancy. Discontinue QELBREE when pregnancy is recognized unless the 
benefits of therapy outweigh the potential risk to the mother. Available data from case series 
with viloxazine use in pregnant women are insufficient to determine a drug-associated risk of 
major birth defects, miscarriage or adverse maternal outcomes. 

In animal reproduction studies, oral administration of viloxazine to pregnant rats and rabbits 
during the period of organogenesis did not cause significant maternal toxicity but caused fetal 
toxicities and delayed fetal development in the rat at doses up to 2 times the maximum 
recommended human dose (MRHD) of 400 mg, based on mg/m2. In the rabbit, viloxazine caused 
maternal toxicity without significant fetal toxicity at doses ≥ 7 times the MRHD based on mg/m2. 
The no observed adverse effect levels (NOAELs) for fetal toxicity are approximately equal to 
and 11 times the MRHD, based on mg/m2 in the rat and rabbit, respectively. Oral administration 
of viloxazine to pregnant rats and mice during pregnancy and lactation caused maternal toxicities 
and deaths at doses approximately 2 and 1 time the MRHD, based on mg/m2,  respectively (see 
Data). At these maternally toxic doses, viloxazine caused offspring toxicities. The NOAEL for 
maternal and developmental toxicity is approximately equal to or less than the MRHD, based on 
mg/m2, in the rat and mouse, respectively (see Data). 

(b) (4)

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss, or other 
adverse outcomes. In the U.S. general population, the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%, 
respectively. 

Data 
Animal Data 
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Viloxazine was administered orally to pregnant rats during the period of organogenesis at doses 
of 13, 33, and 82 mg/kg/day, which are less than, equal to, and 2 times the MRHD of 400 mg, 
based on mg/m2, respectively. Viloxazine did not cause maternal toxicity at doses up to 82 
mg/kg/day. Viloxazine at 82 mg/kg/day increased early and late resorption, delayed fetal 
development, and possibly caused low incidences of fetal malformations or anomalies 
(craniorachischisis, missing cervical vertebrae, and morphological changes associated with 
hydranencephaly). The NOAEL for fetal toxicity and malformation is 33 mg/kg/day, which is 
approximately equal to the MRHD, based on mg/m2. 

Viloxazine was administered orally to pregnant rabbits during the period of organogenesis at 
doses of 43, 87, and 130 mg/kg/day, which are approximately 4, 7, and 11 times the MRHD of 
400 mg, based on mg/m2, respectively. Viloxazine decreased maternal body weight, weight gain, 
or food consumption at doses ≥ 87 mg/kg/day but did not cause fetal toxicity at doses up to 130 
mg/kg/day. The NOAELs for maternal and fetal toxicity is 43 and 130 mg/kg/day, respectively, 
which is approximately 4 and 11  times the MRHD, based on mg/m2, respectively. 

Viloxazine was administered orally to pregnant rats during gestation and lactation at doses of 43, 
87, and 217 mg/kg/day, which are approximately 1, 2, and 5 times the MRHD of 400 mg, based 
on mg/m2, respectively. Viloxazine caused maternal toxicity of decreased body weight, weight 
gain, and food consumption at doses ≥ 87 mg/kg/day and maternal deaths at 217 mg/kg/day. At 
these maternally toxic doses, viloxazine caused lower live birth, decreased viability, and delayed 
growth and sexual maturation without affecting learning and memory in the offspring.  The 
NOAEL for maternal and developmental toxicity is 43 mg/kg/day, which is approximately equal 
to the MRHD, based on mg/m2. 

Viloxazine was administered orally to pregnant mice during gestation and lactation at doses of 
13, 33, and 82 mg/kg/day, which are approximately less than or equal to the MRHD of 400 mg, 
based on mg/m2, respectively. Viloxazine treatment at 82 mg/kg/day during the gestation period 
caused maternal deaths and decreased body weight in the offspring. The NOAEL for both 
maternal and developmental toxicity is 33 mg/kg/day, which is less than the MRHD, based on 
mg/m2. 

8.2 Lactation 
Risk Summary 
There are no data on the presence of viloxazine in human milk, the effects on the breastfed 
infant, or the effects on milk production. Viloxazine is likely present in rat milk. When a drug is 
present in animal milk, it is likely that the drug will be present in human milk. 

The developmental and health benefits of breastfeeding should be considered along with the 
mother’s clinical need for QELBREE and any potential adverse effects on the breastfed child 

(b) (4)from QELBREE or from the underlying condition. 

17  PATIENT COUNSELING INFORMATION 
Pregnancy 
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exposed to QELBREE during pregnancy. Advise 
(b) (4)

Advise patients that there is pregnancy (b) (4)

(b) (4)
 that monitors pregnancy outcomes in women 

to inform their healthcare provider of a known or suspected 

pregnancy to discuss if QELBREE should be discontinued [see Use in Specific Populations
 
(8.1)].
 

(b) 

4
 

Reference ID: 4756532
 



--------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------

------------------------------------------------------------

Signature Page 1 of 1 

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/ 

CATHERINE A ROCA 
03/03/2021 03:57:54 PM 

MIRIAM C DINATALE 
03/03/2021 03:59:44 PM 

Reference ID: 4756532 



  

    
 

 
   

  
   

    
  

 
    

 
   
 

   
 

  
  

 
    

 
  

  
  

      
      

 
  

  
 

  
 

 
 

  
 
 

 

   
 

 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research
Office of Prescription Drug Promotion 

****Pre-decisional Agency Information**** 

Memorandum 
Date:	 10/28/2020 

To:	 Kofi Ansah 
Regulatory Health Project Manager 
Division of Psychiatry (DP) 

From:	 Nima Ossareh, PharmD, RAC 
Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

CC:	 Sam Skariah, Team Leader, OPDP 

Subject:	 OPDP Labeling Comments for TRADENAME (viloxazine extended-
release capsules), for oral use 

NDA:	 211964 

In response to DP’s consult request dated December 4, 2019, OPDP has reviewed the 
proposed product labeling (PI) and medication guide (MG) for TRADENAME (viloxazine 
extended-release capsules), for oral use. The proposed indication is for the treatment of 
Attention Deficit Hyperactivity Disorder (ADHD) in pediatric patients 6 to 17 years of age. 

PI: OPDP’s comments on the proposed labeling are based on the draft PI received by 
electronic mail from DP on October 22, 2020, and are provided below. 

MG: A combined OPDP and Division of Medical Policy Programs (DMPP) review of the MG 
will be completed under a separate cover. 

Thank you for your consult.  If you have any questions, please contact Nima Ossareh at (240) 
402-2769 or nima.ossareh@fda.hhs.gov. 

1 
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Department of Health and Human Services
 
Public Health Service
 

Food and Drug Administration
 
Center for Drug Evaluation and Research
 

Office of Medical Policy
 

PATIENT LABELING REVIEW
 

Date: October 28, 2020 

To: Kofi Ansah, PharmD 
Regulatory Project Manager 
Division of Psychiatry (DP) 

Through: LaShawn Griffiths, MSHS-PH, BSN, RN 
Associate Director for Patient Labeling 
Division of Medical Policy Programs (DMPP) 

From: 

Barbara Fuller, RN, MSN, CWOCN 
Team Leader, Patient Labeling 
Division of Medical Policy Programs (DMPP) 
Susan Redwood, MPH, BSN, RN 
Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 

Nima Ossareh, PharmD, RAC 
Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

Subject: Review of Patient Labeling: Medication Guide (MG) 

Drug Name (established 
name): 

TRADENAME (viloxazine extended-release capsules) 

Dosage Form and 
Route: 

For oral use 

Application 
Type/Number: 

NDA 211964 

Applicant: Supernus Pharmaceuticals, Inc. 

Reference ID: 4693389 



   

  
   

 
 

  
 

 
 

  
 

 
 
  

    
  

  

    
 

   

 
   

  
   

    

 

  
   

 
    

  

    

   

 
 

  

    
 

1 INTRODUCTION 
On November 8, 2019, Supernus Pharmaceuticals, Inc., submitted for the Agency’s 
review an original New Drug Application (NDA 211964) for TRADENAME 
(viloxazine extended-release capsules) for oral use, for the proposed indication of 
use in the treatment of attention deficit hyperactivity disorder (ADHD) in children 
ages 6 to 17.  
This collaborative review is written by the Division of Medical Policy Programs 
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a 
request by the Division of Psychiatry (DP) on December 4, 2019, for DMPP and 
OPDP to review the Applicant’s proposed Medication Guide (MG) for 
TRADENAME (viloxazine extended-release capsules) for oral use.  

2	 MATERIAL REVIEWED 

•	 Draft TRADENAME (viloxazine extended-release capsules) MG received on 
November 8, 2019, revised by the Review Division throughout the review cycle, 
and received by DMPP and OPDP on October 22, 2020.  

•	 Draft TRADENAME (viloxazine extended-release capsules) Prescribing 
Information (PI) received on November 8, 2019, revised by the Review Division 
throughout the review cycle, and received by DMPP and OPDP on October 22, 
2020. 

3	 REVIEW METHODS 
To enhance patient comprehension, materials should be written at a 6th to 8th grade 
reading level, and have a reading ease score of at least 60%. A reading ease score of 
60% corresponds to an 8th grade reading level. 
Additionally, in 2008 the American Society of Consultant Pharmacists Foundation 
(ASCP) in collaboration with the American Foundation for the Blind (AFB) 
published Guidelines for Prescription Labeling and Consumer Medication 
Information for People with Vision Loss. The ASCP and AFB recommended using 
fonts such as Verdana, Arial or APHont to make medical information more 
accessible for patients with vision loss.  
In our collaborative review of the MG we: 

•	 simplified wording and clarified concepts where possible 

•	 ensured that the MG is consistent with the Prescribing Information (PI) 

•	 removed unnecessary or redundant information 

•	 ensured that the MG is free of promotional language or suggested revisions to 
ensure that it is free of promotional language 

•	 ensured that the MG meets the Regulations as specified in 21 CFR 208.20 

•	 ensured that the MG meets the criteria as specified in FDA’s Guidance for 
Useful Written Consumer Medication Information (published July 2006) 

Reference ID: 4693389 



 

  
  

 
  

     
 

    
    

  
  

4 CONCLUSIONS 
The MG is acceptable with our recommended changes. 

5 RECOMMENDATIONS 

•	 Please send these comments to the Applicant and copy DMPP and OPDP on the 
correspondence. 

•	 Our collaborative review of the MG is appended to this memorandum.  Consult 
DMPP and OPDP regarding any additional revisions made to the PI to determine 
if corresponding revisions need to be made to the MG.   

 Please let us know if you have any questions. 
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NDA 211964, viloxazine ER 
Clinical Inspection Summary 

Clinical Inspection Summary 

Date 10/19/2020 
From Jenn Sellers, M.D., Ph.D., Medical Officer 

Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation 
Office of Scientific Investigations (OSI) 

To Kofi Ansah, Pharm.D. 
Regulatory Project Manager
Martine Solages, M.D., Clinical Reviewer 
Bernard Fischer, M.D., Clinical Team Leader 

NDA # 211964 
Applicant Supernus Pharmaceuticals, Inc 
Drug Viloxazine Hydrochloride Extended-Release Capsules 
NME Yes 
Therapeutic Classification Selective Norepinephrine Reuptake Inhibitor (SNRI) 
Proposed Indication Attention Deficit Hyperactivity Disorder (ADHD) 
Consultation Request Date 03/17/2020 
Initial Summary Goal Date 09/08/2020 
Updated Summary Goal Date 10/20/2020 
Action Goal Date 11/06/2020 
PDUFA Date 11/08/2020 

I. OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS
 

The clinical data from four clinical trials, Study Protocols 812P301, 302, 303, 304 were submitted to 
the Agency in support of New Drug Application (NDA 211964) for viloxazine ER for the treatment 
of Attention Deficit Hyperactivity Disorder (ADHD). 

The clinical investigators (CIs) Drs. Molpus, Cain, Lopez-Brignoni, and Marraffino were inspected 
in support of this NDA. Based on the results of these inspections, the conduct of the studies at the 
sites of Drs. Molpus, Cain, and Marraffino was adequate, and the clinical data generated from these 
sites appear to be acceptable in support of the proposed indication. 

However, at the site of Dr. Lopez-Brignoni, it was observed that most subjects for both Protocols 
812P301 and 812P302 received improper doses of the investigational product (IP). The CI 
inaccurately dosed 4 out of 5 enrolled/randomized subjects for Protocol 812P301 and 9 out of 13 
enrolled/randomized subjects for Protocol 812P302. Therefore, Dr. Lopez-Brignoni did not 
adequately follow both protocols with regard to subject dosing. In addition, for Protocol 812P302, 
Dr. Lopez-Brignoni enrolled a subject who did not meet the inclusion criteria and did not follow the 
protocol while obtaining PK blood samples in two subjects. We recommend that the review division 
conduct a sensitivity analysis to assess the robustness of the study results by taking into account the 
findings from Dr. Lopez-Brignoni’s site. In addition, we recommend that the review division exclude 
all the subjects from this site in the per protocol analysis as a majority of the subjects did not receive 
the investigational treatment as described in the study protocols. 
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NDA 211964, viloxazine ER
 
Clinical Inspection Summary
 

II. BACKGROUND 

Supernus Pharmaceuticals, Inc submitted NDA 211964 to support the use of viloxazine ER for the 
treatment of ADHD in children and adolescents. Clinical inspections were conducted for the 
following protocols: 

Protocol 812P301 

Title: “A Multicenter, Randomized, Double-Blind, Active (Oseltamivir)-Controlled Study to 
Assess the Safety, Pharmacokinetics, and Efficacy of viloxazine ER in Otherwise Healthy 
Pediatric Patients” 

The primary study objective was to evaluate the efficacy and safety of SPN-812 extended release 
(ER) 100 mg/day and 200 mg/day compared to placebo as monotherapy for the treatment of 
ADHD in children (6 - 11 years). 

This was a randomized, double-blind, placebo-controlled study to assess the safety and efficacy of 
viloxazine ER compared with placebo in pediatric subjects 6 -11 years of age with ADHD. 
Eligible subjects were randomized in a 1:1:1 ratio to receive SPN-812 ER 100 mg/day, SPN-812 
ER 200 mg/day or placebo for a 6-week treatment period, including a one-week dose titration 
period from Visit #2 (Baseline) to Visit #3 (at 100 mg/day to target dose) and a 5-week 
maintenance treatment period from Visit #3 to Visit #8. 

The primary efficacy endpoint was the change from Baseline in the ADHD-Rating Scale 5 
(ADHD-RS-5) Total Score to the end of study. 

The key secondary efficacy endpoint was the Clinical Global Impression-Improvement scale (CGI
I) at the end of study. 

Protocol 812P302 

Title: “Evaluation of SPN-812 ER 200 and 400 mg Efficacy and Safety in Adolescents with 
ADHD - A Double-Blind, Placebo-Controlled, Pivotal Trial” 

The primary study objective was to evaluate the efficacy and safety of SPN-812 ER 200 mg/day 
and 400 mg/day compared to placebo as monotherapy for the treatment of ADHD in adolescents 
(12-17 years). 

This was a randomized, double-blind, placebo-controlled study to assess the safety and efficacy of 
viloxazine ER 200 and 400 mg/day compared with placebo in adolescents 12-17 years of age with 
ADHD. Eligible subjects were randomized in a 1:1:1 ratio to receive SPN-812 ER 200 mg/day, 
SPN-812 ER 400 mg/day or placebo for a 6-week treatment period, including a one-week dose 
titration treatment period from Visit #2 (Baseline) to Visit #3 (at 200 mg/day to target dose) and a 
5-week maintenance treatment period from Visit #3 to Visit #8. 

The primary efficacy endpoint and key secondary efficacy endpoint were the same as those of 
Protocol 812P301. 
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NDA 211964, viloxazine ER
 
Clinical Inspection Summary
 

Protocol 812P303 

Title: “Evaluation of SPN-812 ER 200 and 400 mg Efficacy and Safety in Children with ADHD 
A Double-Blind, Placebo-Controlled, Pivotal Trial” 

The primary study objective was to evaluate the efficacy and safety of SPN-812 ER 200 mg/day 
and 400 mg/day compared to placebo for the treatment of ADHD in children (6-11 years). 

This was a randomized, double-blind, placebo-controlled study to assess the safety and efficacy of 
viloxazine ER compared with placebo in pediatric subjects 6 -11 years of age with ADHD. 
Eligible subjects were randomized in a 1:1:1 ratio to receive SPN-812 ER 200 mg/day, SPN-812 
ER 400 mg/day or placebo for an 8-week treatment period, including a 3-week dose titration 
period (at 200 mg/day to target dose) and a 5-week maintenance treatment period. 

The primary efficacy endpoint and key secondary efficacy endpoint were the same as those of 
Protocol 812P301. 

Protocol 812P304 

Title: “Evaluation of SPN-812 ER 400 and 600 mg Efficacy and Safety in Adolescents with 
ADHD - A Double-Blind, Placebo-Controlled, Pivotal Trial” 

The primary study objective was to evaluate the efficacy of SPN-812 ER 400 mg/day and 600 
mg/day compared to placebo as monotherapy for the treatment of ADHD in adolescents (12 - 17 
years). 

This was a randomized, double-blind, placebo-controlled study to assess the safety and efficacy of 
viloxazine ER 400 and 600 mg/day compared with placebo in adolescents (12 - 17 years) with 
ADHD. Eligible subjects were randomized in a 1:1:1 ratio to receive SPN-812 ER 400 mg/day, 
SPN-812 ER 600 mg/day or placebo for a 7-week treatment period, including a 2-week dose 
titration period (at 400 mg/day to target dose) and a 5-week maintenance treatment period. 

The primary efficacy endpoint and key secondary efficacy endpoint were the same as those of 
Protocol 812P301. 

Rationale for Site Selection 

These clinical investigator (CI) sites were selected mainly due to large enrollment, participation in 
more than one study for this NDA, and inspection history. 
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NDA 211964, viloxazine ER
 
Clinical Inspection Summary
 

III. RESULTS 

1. Robert Bond Molpus, M.D 
Site # 06 

618 E. South Street Suite 100 

Orlando, FL 32801
 
Inspection dates: 3-10 August 2020
 

At this site for Protocol 812P301, 53 subjects were screened, 42 were enrolled, and 35 subjects 
(b) (6)completed the study. Seven subjects discontinued the study. Subject (in SPN-812 ER 100 

mg treatment group) withdrew consent due to “concern about study medication,” but no specific 
(b) (6)reasons were offered. Subject (in SPN-812 ER 200 mg treatment group) was terminated by 

the CI due to noncompliance with study medication. Five other subjects withdrew consent due to 
reasons not related to study drug. 

At this site for Protocol 812P302, 26 subjects were screened, 16 were enrolled, and 11 subjects 
completed the study. Five subjects discontinued the study. Three subjects withdrew consent and two 
were lost to follow up. 

The subject source documents reviewed included, but were not limited to, informed consent; 
inclusion and exclusion criteria; randomization and blinding; study drug dosing and administration; 
adverse event reporting; and protocol compliance. The regulatory files such as study monitoring, 
ethics committee approval and communications, financial disclosures, FDA 1572s, drug 
accountability records, and study drug control/storage were also reviewed during the inspection. 

This inspection reviewed the following: 
•	 The primary and key secondary efficacy endpoint source data for all randomized subjects in 

both studies 
•	 Twenty-five out of 42 enrolled subjects’ source documents for Protocol 812P301 
•	 All 16 enrolled subjects’ source documents for Protocol 812P302 

The primary and key secondary efficacy endpoint data were verified against the data line listings 
provided by the sponsor; no discrepancies were noted. There was no evidence of underreporting of 
adverse events. 

2.	 James E. Cain, M.D. 
Site # 108
 
207 W. Avenue E
 
Lampasas, TX 76550-1820 

Inspection dates: 15-18 June 2020 


At this site for Protocol 812P302, 23 subjects were screened, 22 were enrolled, and 21 subjects 
completed the study. One subject withdrew consent. 

Records for all 23 screened subjects were reviewed, including, but not limited to, the primary and 
key secondary efficacy endpoint source data, Independent Review Board (IRB) approvals, training 
records, delegation of authority logs, financial disclosures, drug accountability, informed consent 
forms, study eligibility criteria, medical histories, progress notes, concomitant medications, physical 
examinations, and protocol versions. 
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NDA 211964, viloxazine ER 
Clinical Inspection Summary 

The primary and key secondary efficacy endpoint data were verified against the data line listings 
provided by the sponsor for all subjects; no discrepancies were noted. Adverse events were also 
verified for all subjects, and there was no evidence of underreporting of adverse events. 

3. Evelyn Lopez-Brignoni, M.D. 
Site # 121 
18320 Franjo Road 
Palmetto Bay, FL 33157 
Inspection dates: 8-23 June 2020 

At this site for Protocol 812P301, 7 subjects were screened, 5 were enrolled, and 4 subjects 
completed the study. One subject was lost to follow up. At this site for Protocol 812P302, 14 
subjects were screened and 13 were enrolled, all of whom completed the study. 

Records for all subjects in both protocols were reviewed. The records reviewed included, but were 
not limited to, informed consents/assents, study eligibility, subject diary reporting, medical 
histories, vitals, the primary and key secondary efficacy endpoint source data, adverse events, 
protocol deviations, laboratory reports, and concomitant medications. The regulatory documents 
reviewed included the authority and administration of the clinical trials, the protocols, signed 
investigator agreement, the IRB submissions and approvals, study training records, delegation logs, 
financial disclosures, IP accountability logs and controls, correspondence, and monitoring reports. 
There were no limitations to the inspection. 

The primary and key secondary efficacy endpoint data were verified against the data line listings 
provided by the sponsor; no discrepancies were noted. There was no evidence of underreporting of 
adverse events. 

The inspection of Dr. Evelyn Lopez-Brignoni’s site revealed that the two studies were not 
conducted in accordance with the investigational plan. The following findings were made during the 
inspection. 

A.	 It was observed that 4 out of 5 randomized subjects in Protocol 812P301 (Table 2) and 
9 out of 13 randomized subjects in Protocol 812P302 (Table 4) received improper 
dosing. 

For both studies, each IP blister card contained 7 doses (2 capsules each dose, once daily) plus 2 
extra doses, for a total of 9 doses and 18 capsules. Subjects were to take 2 capsules of IP once a day 
for 6 weeks. 

Protocol 812P301 
Subjects assigned to the placebo group were to take 2 capsules of placebo daily. Subjects assigned 
to the 100mg/day group were to take 1 capsule of placebo and 1 capsule of viloxazine ER 100mg 
daily. Subjects assigned to the 200mg/day group were to take, during the 1-week titration period, 1 
capsule of placebo and 1 capsule of viloxazine ER 100mg daily and then 2 capsules of viloxazine 
ER 100mg daily during the 5-week maintenance period. The dosing schedule for Protocol 812P301 
is presented in Table 1 below. 
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NDA 211964, viloxazine ER 
Clinical Inspection Summary 

Table 1: Dosing Schedule for Protocol 812P301 

Source: Sponsor’s submission Protocol 812P301 

A total of 4 out of 5 randomized subjects in Protocol 812P301 received improper dosing. Table 2 
(below) presents the subjects who were improperly dosed in Protocol 812P301, their randomized 
treatment assignments, and a dosing description. 

Table 2: Subjects Improperly Dosed in Protocol 812P301 

Subject 
Number 

Randomized Treatment Dosing Description 

Viloxazine ER 100mg/day A wrong dose (1 capsule) of IP was taken for 
the first week of the study period, then subject 
lost to follow-up 

Viloxazine ER 200 mg/day A wrong dose (1 capsule) of IP was taken over 
the entire 6-week treatment period 

Placebo One to 2 capsules of IP taken for the first week 
of the study 

Viloxazine ER 100mg/day A wrong dose (1 capsule) of IP was taken for 
the first two weeks of the study period 

(b) (6)

(b) (6)

100mg/day group).  

Protocol 812P302 
Subjects were to take 2 capsules once a day for 6 weeks. Subjects assigned to the placebo group 
were to take 2 capsules of placebo daily. Subjects assigned to the 200mg/day group were to take 1 
capsule of placebo and 1 capsule of viloxazine ER 200mg daily. Subjects assigned to the 
400mg/day group were to take, during the 1-week titration period, 1 capsule of placebo and 1 
capsule of viloxazine ER 200mg daily and then 2 capsules of viloxazine ER 200mg daily during the 
5-week maintenance period. The dosing schedule for Protocol 812P302 is presented in Table 3 
below. 
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NDA 211964, viloxazine ER 
Clinical Inspection Summary 

Table 3: Dosing Schedule for Protocol 812P302 

Source: Sponsor’s submission Protocol 812P302 

A total of 9 out of 13 randomized subjects in Protocol 812P302 received improper dosing. Table 3 
(below) presents the subjects who were improperly dosed in Protocol 812P302, their randomized 
treatment assignments, and a dosing description. 

Table 4: Subjects Improperly Dosed in Protocol 812P302 

Subject 
Number 

Randomized Treatment Dosing Description 

Placebo A wrong dose (1 capsule) of IP was taken over 
most days in the study 

Viloxazine ER 400mg/day A wrong dose (1 capsule) of IP was taken 
during the titration week by these four 
subjects 

Viloxazine ER 400mg/day 
Viloxazine ER 200mg/day 
Viloxazine ER 400mg/day 
Placebo A wrong dose (1 capsule) of IP was taken 

over the entire study 
Viloxazine ER 200mg/day A wrong dose (1 capsule) of IP was taken 

over the entire study 
Viloxazine ER 200mg/day A wrong dose (1 capsule) of IP was taken 

for 5 weeks 
Placebo A wrong dose (1 capsule) of IP was taken 

for 5 weeks 

(b) (6)

Reviewer’s comment: For Study 812P301, 4 out of 5 randomized subjects in this study did not take 
full doses of IP for various days during the study, with Subject  (in viloxazine ER 
200mg/day group) and Subject  (in viloxazine ER 100mg/day group) returning the most 
IP. The wrong dosing for these two subjects was reported to FDA in the NDA submission; however, 
the dosing issues for the other two subjects  were not reported. 

(b) (6)

(b) (6)

(b) (6)

For Study 812P302, 9 out of 13 randomized subjects in this study did not take full doses of IP for 
(b) (6)various days during the study. The wrong dosing for these subjects, except Subject , was 

reported to FDA in the NDA submission. 

Therefore, the data from this site for both Protocol 812P301 and Protocol 812P302 do not appear 
reliable as improper dosing could affect both the safety and efficacy results of the studies. 
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NDA 211964, viloxazine ER 
Clinical Inspection Summary 

The CI responded to this observation in a letter dated July 7, 2020 in which she acknowledged the 
wrong dosing for most subjects for both studies and claimed to have implemented a corrective and 
preventive action plan. 

B.	 A subject randomized into Study 812P302 did not meet the inclusion criterion #3, 
“Attention Deficit/Hyperactivity Disorder Rating Scale-5-Home Version: Adolescent, 
Investigator Administered and Scored (ADHD-RS-5) score of at least 28” 

Specifically, Subject (b) (6)  had an ADHD-RS-5 score of 18 at Screening. 

Reviewer’s comment: Although the CI included a subject outside the investigational plan, which is 
a regulatory violation, this isolated finding is unlikely to impact data reliability and was reported to 
FDA. 

C.	 PK blood samples for Subject (b) (6) and Subject (b) (6) in Study 812P302 were 
not drawn as per protocol 

Specifically, as per protocol section 5.1.6, “Post-dose PK samples will be taken at approximately 
1, 2, 4, and 6 hours after the administered dose. Collection of the post-dose samples may be on the 
same visit or an alternate visit (dosing at home) if the last two doses were taken in the morning at 
approximately the same time and the times for that morning and the previous two days were 
recorded”. 

• Subject : At Visit 4, the 1-hour post-dose PK blood sample was taken at 9:50am, 
but the subject took the IP at 1:35pm two days prior and 1:36pm one day prior to the visit 

(b) (6)

• Subject : At Visit 4, the 2-hour post-dose PK blood sample was taken without a 
diary card/record to confirm that the last 2 doses prior to the visit were taken in the 

(b) (6)

morning at approximately the same time 

(b) (6)
Reviewer’s comment: The CI failed to collect PK blood samples for Subject and Subject 

at Visit 4 as per protocol and to report the deviations to the sponsor. This observation 

(b) (6)

may impact PK data reliability.  

4. Andrea Marraffino, M.D. 
Site # 09 
2300 Maitland Center Parkway, Suite 230 
Maitland, FL 32751 
Inspection dates: 21-23 September 2020 

At this site for Protocol 812P303, 33 subjects were screened, 30 enrolled, and 21 subjects 
completed the study. Nine subjects discontinued the study. Two subjects, both in SPN-812 ER 200 

(b) (6)

(b) (6)
mg treatment group, discontinued due to adverse events: for Subject the AE was fatigue, 
and for Subject the AE was emotional lability. These two discontinuations and the 
associated adverse events were reported in the NDA submission. Seven subjects were lost to follow 
up. 

At this site for Protocol 812P304, 31 subjects were screened, 25 enrolled, and 18 subjects 
completed the study. Seven subjects discontinued the study. Two subjects discontinued due to 
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NDA 211964, viloxazine ER
 
Clinical Inspection Summary
 

adverse events: for Subject # (b) (6)

(b) (6)
(in SPN-812 ER 600 mg treatment group) the AE was fatigue, 

and for Subject (in SPN-812 ER 400 mg treatment group) the SAE was a suicide attempt. 
These two discontinuations and the associated adverse event and serious adverse event were 
reported in the NDA submission as per protocol. Four subjects were lost to follow up. One subject 
withdrew due to personal reasons. 

Subject records of 20 enrolled subjects for both Protocols 812P303 and 812P304 were reviewed 
during the inspection. These records included, but were not limited to, informed consent, adverse 
events, concomitant medications, inclusion/exclusion criteria, the primary and key secondary 
efficacy endpoint source data, and randomization lists. Other documents reviewed included 
administrative study files, correspondence files, master subject list, sign-in logs, screening lists, as 
well as investigational product availability, distribution, assignment, and storage conditions. 

The primary and key secondary efficacy endpoint data were verified against the data line listings 
provided by the sponsor; no discrepancies were noted. There was no evidence of underreporting of 
adverse events. 

{See appended electronic signature page} 

Jenn W. Sellers, M.D. 
Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation 
Office of Scientific Investigations 

CONCURRENCE: 
{See appended electronic signature page} 

Phillip Kronstein, M.D. 
Team Leader 
Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation 
Office of Scientific Investigations 
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Clinical Inspection Summary
 

CONCURRENCE: 
{See appended electronic signature page} 
Kassa Ayalew, M.D., M.P.H 
Branch Chief 
Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation 
Office of Scientific Investigations 

cc: 
Central Doc. Rm. NDA 211964 
DPP /Project Manager/Kofi Ansah 
DPP/Division Director/Tiffany Farchione 
DPP/Medical Officer/Martine Solages 
DPP/Clinical Team Leader/Bernard Fischer 
OSI/Office Director/David Burrow 
OSI/Deputy Office Director/Laurie Muldowney 
OSI/DCCE/Division Director/Ni Khin 
OSI/DCCE/Branch Chief/Kassa Ayalew 
OSI/DCCE/Team Leader/Phillip Kronstein 
OSI/DCCE/GCP Reviewer/Jenn Sellers 
OSI/GCP Program Analyst/Yolanda Patague 
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Food and Drug Administration
 
Center for Drug Evaluation and Research
 
Office of Surveillance and Epidemiology 


Pharmacovigilance Memorandum
 

Date:	 October 16, 2020 

Reviewer:	 Jonn Bailey, PharmD, BCACP, Safety Evaluator 

Division of Pharmacovigilance I 

Associate Director:	 Eileen Wu, PharmD 

Division of Pharmacovigilance I 

Division Director:	 Cindy Kortepeter, PharmD, Division Director 

Division of Pharmacovigilance I 

Product Name:	 SPN-812V (Viloxazine Hydrochloride 

Extended-Release Capsules) 

Subject:	 Liver injury, Seizures 

Application Type/Number:	 NDA 211964 

Applicant:	 Supernus Pharmaceutical, Inc. 

OSE RCM #:	 2020-1048 

Special thanks to Drs. Robert Levin, Vicky Chan, and Jessica Weintraub for their assistance with this 

review. 

**This document contains information obtained by FDA using VigiLyze, a tool for 

searching VigiBase, the World Health Organization-Uppsala Monitoring Centre’s global 

database of individual case safety reports (ICSRs). The information comes from a variety 

of sources, and the probability that the suspected adverse effect is drug-related is not the 

same in all cases. The information included does not represent the opinion of the Uppsala 

Monitoring Centre or the World Health Organization. Use of VigiBase data in any 

document or publication, in whole or in part, must be accompanied by this statement.** 
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1 INTRODUCTION 

The Division of Pharmacovigilance (DPV) summarizes in this memorandum the postmarketing 

adverse event reports for viloxazine retrieved from the FDA Adverse Event Reporting System 

(FAERS) database, EudraVigilance1, and VigiBase2. The Division of Psychiatry (DP) requested 

DPV search postmarketing databases for information about viloxazine from when it was 

authorized in Europe. Specifically, DP is interested in any cases of viloxazine related to liver 

injury or seizures. 

1.1 BACKGROUND 

On November 8, 2019, the Applicant, Supernus Pharmaceutical, Inc., submitted a new drug 

application (NDA) for an extended-release capsule formulation of viloxazine (SPN-812V ER), 

which they are proposing as a monotherapy treatment for Attention Deficit-Hyperactivity 

Disorder (ADHD) in pediatric patients, ages 6 to 17 years. Viloxazine is a norepinephrine 

reuptake inhibitor. The development program for this NDA occurred under investigational new 

drug (IND) numbers (b) (4) , and 108864. The immediate-release formulation was 

initially marketed in Europe as an antidepressant in the late 1970s and subsequently withdrawn 

in 2002 for commercial reasons. 

DP retrieved 35 reports in FAERS, 37 reports in EudraVigilance, and 440 reports in VigiBase for 

viloxazine. See Appendix A for a description of these databases. On May 21, 2020, DP 

requested DPV find additional information, such as case narratives or patient-level data, for the 

reports in EudraVigilance and VigiBase. DP was particularly interested in any cases related to 

liver injury because the EudraVigilance search indicated that there were two cases of fatal 

hepatitis. Additionally, being that seizures were reported in the nonclinical studies of viloxazine, 

DP is interested in narratives related to reports of viloxazine and seizures. 

1.2 RELEVANT PRODUCT LABELING 

Viloxazine is a norepinephrine reuptake inhibitor that exhibits similar pharmacologic activity as 

that of atomoxetine3. Relevant product labeling related to atomoxetine and liver injury or 

seizures is provided.  

5 WARNINGS AND PRECAUTIONS 

5.2 Severe Liver Injury 

Postmarketing reports indicate that atomoxetine can cause severe liver injury. Although 

no evidence of liver injury was detected in clinical trials of about 6000 patients, there 

have been rare cases of clinically significant liver injury that were considered probably or 

possibly related to atomoxetine use in postmarketing experience. Rare cases of liver 

failure have also been reported, including a case that resulted in a liver transplant. 

Because of probable underreporting, it is impossible to provide an accurate estimate of 

2
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the true incidence of these reactions. Reported cases of liver injury occurred within 120 

days of initiation of atomoxetine in the majority of cases and some patients presented 

with markedly elevated liver enzymes [>20 X upper limit of normal (ULN)], and 

jaundice with significantly elevated bilirubin levels (>2 X ULN), followed by recovery 

upon atomoxetine discontinuation. In one patient, liver injury, manifested by elevated 

hepatic enzymes up to 40 X ULN and jaundice with bilirubin up to 12 X ULN, recurred 

upon rechallenge, and was followed by recovery upon drug discontinuation, providing 

evidence that atomoxetine likely caused the liver injury. Such reactions may occur 

several months after therapy is started, but laboratory abnormalities may continue to 

worsen for several weeks after drug is stopped. The patient described above recovered 

from his liver injury and did not require a liver transplant. 

Atomoxetine should be discontinued in patients with jaundice or laboratory 

evidence of liver injury and should not be restarted. Laboratory testing to determine 

liver enzyme levels should be done upon the first symptom or sign of liver dysfunction 

(e.g., pruritus, dark urine, jaundice, right upper quadrant tenderness, or unexplained “flu 

like” symptoms) [see Warnings and Precautions (5.12); Patient Counseling Information 

(17.3)]. 

6 ADVERSE REACTIONS 

6.1 Clinical Trials Experience 

Child and Adolescent Clinical Trials 

Seizures — Atomoxetine has not been systematically evaluated in pediatric patients with 

seizure disorder as these patients were excluded from clinical studies during the product’s 

premarket testing. In the clinical development program, seizures were reported in 0.2% 

(12/5073) of children whose average age was 10 years (range 6 to 16 years). In these 

clinical trials, the seizure risk among poor metabolizers was 0.3% (1/293) compared to 

0.2% (11/4741) for extensive metabolizers. 

Adult Clinical Trials 

Seizures — Atomoxetine has not been systematically evaluated in adult patients with a 

seizure disorder as these patients were excluded from clinical studies during the product’s 

premarket testing. In the clinical development program, seizures were reported on 0.1% 

(1/748) of adult patients. In these clinical trials, no poor metabolizers (0/43) reported 

seizures compared to 0.1% (1/705) for extensive metabolizers. 

6.2 Postmarketing Spontaneous Reports 

Seizures — Seizures have been reported in the postmarketing period. The postmarketing 

seizure cases include patients with pre-existing seizure disorders and those with identified 

risk factors for seizures, as well as patients with neither a history of nor identified risk 

factors for seizures. The exact relationship between atomoxetine and seizures is difficult 

to evaluate due to uncertainty about the background risk of seizures in ADHD patients. 

2 METHODS AND MATERIALS 

DPV searched the FAERS database with the strategy described in Table 1. 
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Table 1. FAERS Search Strategy* 

Date of search May 21, 2020 

Time period of search All Time†Through May 20, 2020 

Search type FDA Business Intelligence Solution Quick Query 

Product terms Product Active Ingredient: Viloxazine; Viloxazine 

hydrochloride 
* See Appendix A for a description of the FAERS database. 
† 

We did not use the date of approval in Europe because that information was not available to us. 

DPV searched the EudraVigilance database with the strategy described in Table 2. 

Table 2. EudraVigilance Search Strategy* 

Date of search May 28, 2020 

Time period of search All Time†Through May 27, 2020 

Search type Suspected Adverse Drug Reaction Reports for 

Substances 

Product terms Substance: Viloxazine 
* See Appendix A for a description of the EudraVigilance database. 
† 

We did not use the date of approval in Europe because that information was not available to us. 

DPV searched the VigiBase database with the strategy described in Table 3. 

Table 3. VigiBase Search Strategy* 

Date of search May 17, 2020 

Time period of search All Time†Through May 16, 2020 

Search type Individual Case Safety Report Search 

Product terms Active Ingredient: Viloxazine 
* See Appendix A for a description of the VigiBase database. 
† 

We did not use the date of approval in Europe because that information was not available to us. 

3 RESULTS 

3.1 FAERS 

DPV retrieved 35 reports for viloxazine using the FAERS search strategy described in Table 1. 

After accounting for 14 duplicate reports, we identified 21 unique cases for viloxazine.  

Table 4 summarizes the descriptive characteristics of the 21 cases. 
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Table 4. Descriptive characteristics of FAERS search results 

n=21 

Age (years) 

Mean 65 

Median 73 

Range 26-85 

Sex 

Female 10 

Male 10 

Unknown 1 

Country 

France 17 

Belgium 2 

Great Britain 1 

United States 1 

Report Type 

Expedited 

Non-Expedited 

20 

1 

Selected Outcomes* 

HO 16 

DE 3 

OT 3 

DS 1 

LT 1 

CA 1 

*A report may include more than one selected outcome. 

We identified seven cases of adverse events that were related to either liver injury (4) or seizures 

(3). Overall, these cases are confounded by multiple medications or concomitant disease states 

making it difficult to attribute the adverse events to viloxazine alone. DPV was unable to locate 

in FAERS the two cases of fatal hepatitis as reported in EudraVigilance.  A description of the 

FAERS cases follows. 

Liver injury 

FAERS Case # 3680944, Version 1, Expedited (15-Day), France, Initial FDA Received date 

July 12, 2001, Hospitalization, UMC Report ID 2408988. 

A 76-year-old (yo) male in France with a past medical history (PMH) of prostate cancer, 

cerebrovascular accident (CVA), transient ischemic attack (TIA), herniated disk repair, 

depressive syndrome, and hypertrophic cardiomyopathy was diagnosed with hepatocellular 

damage as evidenced by elevated aspartate aminotransferase (AST) at 24.7 x upper limit of 

normal (ULN) and alanine aminotransferase (ALT) at 20.4 x ULN while being treated with 

clopidogrel for 1 month (mo.), carbamazepine for 13 mo., viloxazine for 14 mo., and gonadorelin 

and bicalutamide for 24 mo. Serologies for hepatitis B and C, human immunodeficiency virus 

(HIV), and cytomegalovirus (CMV) were negative, and abdominal echography was normal.  

Hepatic laboratory values normalized within one week of discontinuation of all medications.  No 

further information was provided.  
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Reviewer’s comments: 

The patient experienced marked elevation >10 x ULN of aminotransferase levels that is often 

accompanied by acute liver injury.  The patient was taking multiple confounding medications 

that are labeled with adverse events to include bicalutamide and hepatic failure that generally 

occurs within three to four months of treatment; clopidogrel and acute liver failure; and 

carbamazepine and hepatic failure. The period of administration of the suspect medications 

does not provide a strong temporal association for viloxazine, and all medications were 

simultaneously discontinued. For these reasons, it is difficult to attribute the hepatocellular 

damage solely to viloxazine.  

FAERS Case # 3805941, Version 1, Expedited (15-Day), France, Initial FDA Received date 

June 21, 2002, Hospitalization, UMC Report ID 2427766. 

A female of unknown age in France was hospitalized with moderate cytolytic hepatitis as 

evidenced by AST 6 x ULN and ALT 4 x ULN while being treated with zolpidem, viloxazine, 

and aspirin for 1.5 mo.; clopidogrel for 2 mo.; irbesartan and atorvastatin for 3 mo.; and 

dantrolene, fluoxetine, acetaminophen, and potassium chloride for an undisclosed extended 

period. Serologies for hepatitis A, B, C, and HIV were negative, and a hepatic ultrasound was 

normal.  All medications except for aspirin and acetaminophen were discontinued, and hepatic 

workup was normal 3 months later with full patient recovery. 

Reviewer’s comments: 

The patient was taking multiple confounding medications that are labeled with adverse events to 

include dantrolene and fatal and non-fatal hepatitis most frequently occurring within three to 

twelve months of therapy and in females, patients over 35 years of age, patients taking other 

medications, and the elderly; clopidogrel and acute liver failure; aspirin and hepatitis; 

irbesartan and hepatitis; atorvastatin and fatal and non-fatal hepatic failure; and fluoxetine and 

hepatitis and hepatic failure/necrosis.  Treatment with viloxazine was initiated in close temporal 

relationship to other confounding medications, and all suspect medications except for aspirin 

were discontinued at the same time. For these reasons, it is difficult to attribute the hepatitis 

solely to viloxazine. 

FAERS Case # 3916193, Version 2, Expedited (15-Day), France, Initial FDA Received date 

March 4, 2003, Hospitalization, Life-threatening. 

An 82 yo female in France with a history of Horton’s disease, hypertension (HTN), cardiac 

insufficiency, depression, and atrial fibrillation was hospitalized with fulminant hepatitis, 

cholelithiasis, and biliary dilation while being treated with viloxazine for 21 days and 

discontinued 2 days prior to hospitalization; citalopram for 2 days; fluindione (a vitamin K 

antagonist) for 23 days; and prednisone, metoprolol tartrate, alprazolam, and amiodarone for an 

undisclosed period of time. Laboratory tests confirmed AST 59 x ULN, ALT 19 x ULN, and 

decreased prothrombin levels.  Serologies for hepatitis A, B, and C were negative except for total 

antibodies, which were positive. The patient recovered without sequelae within three weeks 

from admission. The reporting authority stated a possible drug hepatitis with viloxazine or 

citalopram for which no clear determination could be made as to the causal agent. 
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Reviewer’s comments: 

The patient was taking multiple confounding medications that are labeled with adverse events to 

include citalopram and hepatitis and hepatic necrosis; metoprolol tartrate and hepatitis and 

non-specific hepatic dysfunction; alprazolam and hepatitis and hepatic failure; and amiodarone 

and hepatic cirrhosis and injury.  Treatment with viloxazine was initiated in close temporal 

relationship to other confounding medications. For these reasons, it is difficult to attribute the 

hepatitis fulminant, cholelithiasis, and biliary dilation solely to viloxazine. 

FAERS Case # 4078413, Version 1, Expedited (15-Day), France, Initial FDA Received date 

January 20, 2004, Hospitalization, UMC Report ID 2454490. 

An 80 yo male in France with history of hypercholesterolemia, obesity, Parkinson’s disease, 

HTN, cerebral ischemia, phlebitis, and supraventricular hyperexcitability was hospitalized for 

general physical health while taking flecainide, viloxazine, clopidogrel, spironolactone, and 

furosemide for an undisclosed period.  The patient had discontinued carbimazole 3 days prior to 

hospitalization.  The patient presented with gamma-glutamyltransferase (GGT) 30 x upper-limit 

of normal (ULN), a mild increase of alkaline phosphatase and transaminases 2 x ULN, and 

decreased weight. Serologies for hepatitis B and C were negative and abdominal echography 

was normal.  The patient recovered within 7 days of discontinuation of flecainide, viloxazine, 

clopidogrel, furosemide, and spironolactone. No further information was received. 

Reviewer’s comments: 

The patient was taking multiple confounding medications that are labeled with adverse events to 

include flecainide and hepatic failure; clopidogrel and acute liver failure; spironolactone and 

hepatocellular toxicity; and carbimazole and hepatitis. Given the mild increase in 

transaminases reported and lack of specificity for liver injury provided from marked elevations 

in GGT alone, there is limited available clinical evidence to determine if this patient sustained 

liver injury.  Furthermore, treatment with viloxazine was initiated in close temporal relationship 

to other confounding medications, and all suspect medications were discontinued at the same 

time. For these reasons, it is difficult to attribute the increased liver enzymes solely to 

viloxazine. 

We were unable to identify in FAERS the two fatal cases of hepatitis reported in EudraVigilance 

(EU Local #s EU-EC-1960754, EU-EC-2691825). Based on the available information obtained 

for cases of liver injury in patients taking viloxazine and multiple reported co-suspect 

medications, we concluded that the contributory role of viloxazine to hepatitis or death may be 

difficult to assess. 

Seizures 

FAERS Case # 3003270, Version 1, Expedited (15-Day), Belgium, Initial FDA Received 

date December 9, 1997, Hospitalization. 

A 63 yo female in France with history of anxio-depressive syndrome, diabetes mellitus, renal 

insufficiency, depressive neurosis, and Wolff-Parkinson-White syndrome presented with malaise 

associated with loss of consciousness, severe hyponatremia, and possible convulsions while 

being treated with haloperidol, viloxazine, and clorazepate. After treatment with sodium 

supplements, the patient’s serum sodium normalized.  Five days later the patient experienced 

hyponatremia with worsened renal insufficiency and bacteremia.  Haloperidol and viloxazine 
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were discontinued, periciazine (a typical antipsychotic) was initiated and concomitantly 

prescribed with clorazepate, antibiotic treatment and sodium supplements were administered, 

fluid restrictions were implemented, and an improvement in renal function was noted.  No 

further information was received.    

Reviewer’s comments:
	
The patient had a history of renal insufficiency and was taking haloperidol, which is labeled for 

adverse events to include seizure.  Given the patient’s presentation with severe hyponatremia 

with worsening renal function as well as confounding medication, it is difficult to attribute the 

possible convulsions to viloxazine.  

FAERS Case # 3231774, Version 1, Expedited (15-Day), France, Initial FDA Received date 

March 23, 1999, Death, Hospitalization, Other medically significant, UMC Report ID 

2363414. 

An 82 yo male in France with history of depressive senile dementia, myocardial infarction (MI), 

stroke, prostatectomy, and lower limb polyneuropathy with demyelination experienced a tonic 

clonic convulsion while being treated with labetalol, zopiclone, viloxazine, acetaminophen, and 

spironolactone.  All medications were discontinued, and the patient experienced another seizure 

three days later.  The patient continued to deteriorate and died three days later. It was reported 

that the patient may have experienced a new CVA. 

Reviewer’s comments: 

The patient had a history of CVA and reportedly may have experienced another CVA that could 

have contributed to the onset of seizure.  After withdrawal of all possible contributing 

medications, the patient experienced another seizure and continued to decline resulting in death.  

Given the discontinuation of all medications with negative dechallenge and the potential 

contributory role of a suspected additional CVA, it is difficult to attribute the seizures to 

viloxazine.  

FAERS Case # 5959260, Version 1, Expedited (15-Day), France, Initial FDA Received date 

January 12, 2006, Hospitalization, UMC Report ID 2498946. 

A 76 yo male in France with history of heart failure, aortic aneurysm, renal failure, hypertension, 

and tobacco use was hospitalized due to status epilepticus while taking risperidone, clonazepam, 

viloxazine, bisoprolol, dutasteride, tamsulosin, fluconazole, darbepoetin alfa, lactulose, 

furosemide, zopiclone, allopurinol, simvastatin, and acetylsalicylate lysine.  The patient 

presented with hyponatremia and hypochloremia.  Meningoencephalitis was ruled out and 

cerebrospinal fluid protein and glucose were normal.  All suspect medications were discontinued, 

hydration was provided, and the patient’s kidney function and electrolyte imbalance resolved.  

No further information was received. 

Reviewer’s comments: 

The patient was taking risperidone, fluconazole, and darbepoetin alfa, which are labeled for 

adverse events to include seizure.  The patient had a history of renal failure and presented with 

hyponatremia that could have contributed to the onset of a seizure.  Furthermore, all suspect 

medications were discontinued at the same time. For these reasons, it is difficult to attribute the 

seizure solely to viloxazine. 
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3.2 EUDRAVIGILANCE AND VIGIBASE 

DPV evaluated the reports of viloxazine and liver injury or seizures obtained from 

EudraVigilance and VigiBase.  We identified nine reports in EudraVigilance of adverse events 

related to viloxazine and liver injury. All nine reports included multiple co-suspect medications, 

and as was previously noted in the consult request, none of the reports provided case narratives 

or patient-level data. We identified 69 reports in VigiBase of adverse events related to 

viloxazine and liver injury, with 14 of those reports listing viloxazine as the only suspect 

medication.  

DPV did not identify reports in EudraVigilance of adverse events related to viloxazine and 

seizures. We identified 32 reports in VigiBase of adverse events related to viloxazine and 

seizures, with 15 of those reports listing viloxazine as the only suspect medication.  Likewise, 

none of the reports identified in VigiBase provide case narratives or patient-level data, thereby 

making it difficult to attribute the adverse events to viloxazine. 

DPV sent the European Medicines Agency (EMA) a request for case narratives and patient-level 

data for suspected adverse drug reaction reports related to viloxazine and liver injury (n=69) as 

well as seizures (n=32).  To date, DPV has been unable to obtain the requested case narratives 

from EMA.  

4 REVIEWER’S COMMENTS 

Four cases of hepatitis and three cases of seizures in patients taking viloxazine and other co-

suspect medications were identified in FAERS; however, the limited clinical information 

available for assessment and the reported confounding factors including co-suspect medications 

and concomitant disease states that may have contributed to the onset of liver injury or seizures 

limit the ability to attribute causality to viloxazine alone. If and when DPV receives the 

requested case narratives and patient-level data from EMA, we will clinically evaluate the 

additional information received and will write an addendum to this viloxazine memo. 

As was previously mentioned, given viloxazine’s similarity in mechanism of action to 

atomoxetine, which is currently labeled for post-market reports of severe liver injury to include 

liver failure and seizures in patients with a history of seizures, risk factors for the development of 

seizures, and no history nor risk factors for the development of seizures, DPV recommends close 

post-market monitoring for viloxazine and liver injury or seizures in the absence of substantive 

available causal evidence of such to date. If viloxazine is approved, DPV will conduct close 

pharmacovigilance monitoring of viloxazine and liver injury or seizures. 
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65c8-6cdf-80e9-ce48c1abb8be.xml#section-6. Accessed on September 11, 2020).
 

6 APPENDICES 

6.1 APPENDIX A. POSTMARKETING ADVERSE EVENT REPORTS DATABASES 

FAERS 

FAERS is a database that contains information on adverse event and medication error reports 

submitted to FDA. The database is designed to support FDA's postmarketing safety surveillance 

program for drug and therapeutic biological products. The informatic structure of the database 

adheres to the international safety reporting guidance issued by the International Council on 

Harmonisation. Adverse events and medication errors are coded to terms in the Medical 

Dictionary for Regulatory Activities terminology. The suspect products are coded to valid 

tradenames or active ingredients in the FAERS Product Dictionary. 

FAERS data have limitations. First, there is no certainty that the reported event was actually due 

to the product. FDA does not require that a causal relationship between a product and event be 

proven, and reports do not always contain enough detail to properly evaluate an event. Further, 

FDA does not receive reports for every adverse event or medication error that occurs with a 

product. Many factors can influence whether or not an event will be reported, such as the time a 

product has been marketed and publicity about an event. Therefore, FAERS data cannot be used 

to calculate the incidence of an adverse event or medication error in the U.S. population. 

EudraVigilance 

EudraVigilance is the system for managing and analyzing information on suspected adverse 

reactions to medicines that have been authorized or being studied in clinical trials in the 

European Economic Area. This enables the early detection of potential safety issues. The 

European Medicines Agency (EMA) operates the system on behalf of the European Union (EU) 

medicines regulatory network. Stakeholders including marketing authorization holders, 

regulatory authorities, academia, healthcare professionals and patients can access data held in 

the EudraVigilance database, based on the EMA’s EudraVigilance access policy. The policy is 

designed to provide as much information as possible while meeting data protection obligations. 

A restricted set of data elements for spontaneous reports is available to the general public, 

http://www.adrreports.eu/en/index.html. The information on this website relates 

to suspected side effects, i.e., medical events that have been observed following the use of a 
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medicine, but which are not necessarily related to or caused by the medicine. Information on 

suspected side effects should not be interpreted as meaning that the medicine or the active 

substance causes the observed effect or is unsafe to use. Only a detailed evaluation and scientific 

assessment of all available data allows for robust conclusions to be drawn on the benefits and 

risks of a medicine.  

VigiBase 

VigiBase is a global database of individual case safety reports (ICSRs) received by the Uppsala 

Monitoring Centre UMC in its role as the World Health Organization (WHO) Collaborating 

Centre for International Drug Monitoring. Participating member states enrolled under WHO’s 

international program submit ICSRs. VigiBase includes ICSRs submitted by over 130 countries 

for allopathic medicines, traditional medicines (herbals), and biological medicines, including 

vaccines. VigiLyze is an online tool to search and analyze VigiBase and is available to national 

pharmacovigilance centers in all member countries of the WHO Programme for International 

Drug Monitoring. The FDA does not have access to case narratives in VigiBase but may request 

them from the regulatory authorities that submitted the ICSRs. As of May 3, 2020, 

approximately 10.1 million ICSRs from the U.S. are in VigiBase. 
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6.2 APPENDIX B. FAERS LINE LISTING OF VILOXAZINE CASE SERIES 

Initial 

FDA 

Received 

Date 

FAERS 

Case # 

Version # Manufacturer Control 

# 

Case Type Age (years) Sex Country 

Derived 

Serious 

Outcome(s)* 

Seizure 

1 12/09/1997 3003270 1 971204-008013314 Expedited 

(15-Day) 

63 Female Belgium HO 

2 03/23/1999 3231774 1 B0064661 Expedited 

(15-Day) 

82 Male France DE, HO, OT 

3 01/12/2006 5959260 1 FR-JNJFOC-

20060100601 

Expedited 

(15-Day) 

76 Male France HO 

Liver 
Injury 

4 07/12/2001 3680944 1 N129106 Expedited 

(15-Day) 

76 Male France HO 

5 06/21/2002 3805941 1 US-BRISTOL-MYERS 

SQUIBB COMPANY-

11905551 

Expedited 

(15-Day) 

unknown Female France HO 

6 03/04/2003 3916193 2 S03-FRA-00068-01 Expedited 

(15-Day) 

82 Female France HO, LT 

7 01/20/2004 4078413 1 22772 Expedited 

(15-Day) 

80 Male France HO 

*As per 21 CFR 314.80, the regulatory definition of serious is any adverse drug experience occurring at any dose that results in any of the following 

outcomes: death, a life-threatening adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization, a persistent or 

significant disability/incapacity, a congenital anomaly/birth defect, or other serious important medical events. Those which are blank were not 

marked as serious (per the previous definition) by the reporter and are coded as non-serious. A case can have more than one serious outcome. 

Abbreviations: DE=death, HO=hospitalization, LT= life-threatening, DS= disability, CA= congenital anomaly, OT=other medically significant 
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LABELS AND LABELING REVIEW 
Division of Medication Error Prevention and Analysis (DMEPA)
 

Office of Medication Error Prevention and Risk Management (OMEPRM)
 
Office of Surveillance and Epidemiology (OSE)
 

Center for Drug Evaluation and Research (CDER)
 

*** This document contains proprietary information that cannot be released to the public*** 

Date of This Review: August 24, 2020 

Requesting Office or Division: Division of Psychiatry 

Application Type and Number: NDA 211964 

Product Name and Strength: Viloxazine extended release capsules, 100 mg, 150 mg, and 
200 mg 

Product Type: Single Ingredient Product 

Rx or OTC: Rx 

Applicant/Sponsor Name: Supernus Pharmaceuticals, Inc. 

FDA Received Date: November 8, 2019, April 28, 2020 and July 23, 2020 

OSE RCM #: 2019-2305 

DMEPA Safety Evaluator: Loretta Holmes, BSN, PharmD 

DMEPA Team Leader: Sevan Kolejian, PharmD, MBA, BCPPS 
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1 PURPOSE OF REVIEW 

As part of the approval process for Viloxazine extended release capsules, 100 mg, 150 mg, 
and 200 mg, the Division of Psychiatry (DP) requested that we review the proposed labels 
and labeling for areas that may lead to medication errors. 

2 MATERIALS REVIEWED 

Table 1.  Materials Considered for this Label and Labeling Review 

Material Reviewed Appendix Section 
(for Methods and Results) 

Product Information/Prescribing Information A 

Previous DMEPA Reviews     B (N/A) 

ISMP Newsletters  C (N/A) 

FDA Adverse Event Reporting System (FAERS)*  D (N/A) 

Other E (N/A) 

Labels and Labeling F 

N/A=not applicable for this review 
*We do not typically search FAERS for our label and labeling reviews unless we are aware of 
medication errors through our routine postmarket safety surveillance 

3 FINDINGS AND RECOMMENDATIONS 

Tables 2 and 3 below include the identified medication error issues with the submitted labels 
and labeling, DMEPA’s rationale for concern, and the proposed recommendation to minimize 
the risk for medication error. 

Table 2: Identified Issues and Recommendations for Division of Psychiatry 

Prescribing Information 

General Comment 

We defer to the Office of Pharmaceutical Quality (OPQ) to address any concerns with the 
established name presentation and storage statement.  For recommended changes, please 
advise the Applicant to revise the container labels accordingly. 
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Table 3: Identified Issues and Recommendations for Supernus Pharmaceuticals (entire table 
to be conveyed to Applicant) 

against the 
background 

color used. 

(b) (4)

Container Labels 

IDENTIFIED ISSUE RATIONALE FOR CONCERN RECOMMENDATION 
1. The lack of sufficient Consider the use of a font 

contrast makes the color or background color 
The 

used for the 

(b) (4)

150 mg statement of statement of strength that provides better contrast 
strength lacks sufficient difficult to read. 

2. One of the side panels It is not clear what will be Please specify the information 
has a square box-like placed in this FPO area. that will be placed in this FPO 
area designated as FPO. area. 

3. Revise the statement to read 
“Swallow capsule whole or 
open and sprinkle on 

The 

statement on the 

The 

statement requires 

(b) (4) (b) (4)

principal display panel is revision. applesauce” so that it aligns 
not accurate. with the information in 

Section 2 Dosage and 
Administration of the Full 
Prescribing Information. 

4. The statement “Once The “Once Daily” statement Consider deleting the “Once 
Daily” is on the Principal is not needed since there is Daily” statement. 
Display Panel (PDP) no marketed viloxazine 

product from which this 
product has to differentiate 
itself in terms of frequency 
of administration. 
Additionally, the statement 
adds clutter and distracts 
from important product 
identifying information as 
well as the “Swallow 
whole…” and Medication 
Guide statements. 

4 CONCLUSION 

Our evaluation of the proposed labels and labeling identified areas of vulnerability that may 
lead to medication errors.  Above, we have provided recommendations in Table 2 for the 
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Division and Table 3 for the Applicant.  We ask that the Division convey Table 3 in its entirety to 
the Applicant so that recommendations are implemented prior to approval of this NDA. 

APPEARS THIS WAY ON ORIGINAL
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APPENDICES: METHODS & RESULTS FOR EACH MATERIALS REVIEWED 

APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION 
Table 4 presents relevant product information for Viloxazine that Supernus Pharmaceuticals 
submitted on November 8, 2019. 

Table 4. Relevant Product Information for Viloxazine 

Initial Approval Date 
Active Ingredient 
Indication 

Route of Administration 
Dosage Form 
Strengths 
Dose and Frequency 

How Supplied 
Storage 

N/A 
viloxazine 

Treatment of attention deficit/hyperactivity disorder (ADHD) in 
pediatric patients ages 6 to 17 years 
Oral 
Extended-release capsules 
100 mg, 150 mg, and 200 mg 

Pediatric Patients 6-11 Years 
The recommended dose for pediatric patients 6-11 years of age 
is 100-400 mg orally once daily. Titrate 100mg/week (b) (4)

Adolescent Patients 12-17 Years 
The recommended dose for adolescent patients 12-17 years of 
age is 200  mg orally once daily. Titrate 200 mg/week (b) (4) (b) (4)

Bottles of 30, 60, 90, and 100 capsules 

Store at 25°C (77°F); excursions permitted between 15°C-30°C 
(59°F-86°F). (b) (4)

(b) (4)  closure Container Closure
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APPENDIX F. LABELS AND LABELING 
F.1 List of Labels and Labeling Reviewed 

Using the principles of human factors and Failure Mode and Effects Analysis,a along with 
postmarket medication error data, we reviewed the following Viloxazine labels and labeling 
submitted by Supernus Pharmaceuticals on November 8, 2019, April 28, 2020, and July 23, 
2020. 
 Container labels received on April 28, 2020, and July 23, 2020 
 Prescribing Information (image not shown) received on November 8, 2019 

F.2 Labels and Labeling Images (not to scale) 

Container Labels (100 mg, 150 mg, and 200 mg 30-count trade container label images shown) 
(b) (4)

a Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 
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(b) (4)

The full set of proposed container labels include: 
100 mg, 150 mg, and 200 mg 

o	 7-count professional sample container labels 
o	 30-count, 60-count, 90-count, and 100-count trade container labels 

These labels can be accessed in docuBridge via these links: 

	 \\CDSESUB1\evsprod\nda211964\0031\m1\us\draft-artwork-bottle-label-3-438-by-1
25.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-100mg-30ct.pdf 

 \\CDSESUB1\evsprod\nda211964\0031\m1\us\draft-artwork-bottle-label-4-by-1
875.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-100mg-90ct.pdf 

 \\CDSESUB1\evsprod\nda211964\0031\m1\us\draft-artwork-bottle-label-4-5-by-2
5.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-150mg-7ct.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-150mg-30ct.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-150mg-60ct.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-150mg-90ct.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-150mg-100ct.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-200mg-7ct.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-200mg-30ct.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-200mg-60ct.pdf 
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 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-200mg-90ct.pdf 

 \\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098
qelbree-200mg-100ct.pdf 

Prescribing Information 

The proposed prescribing information can be accessed in docuBridge via this link: 

 \\CDSESUB1\evsprod\nda211964\0001\m1\us\draft-labeling-text.pdf 
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

Division of Pediatric and Maternal Health 
Office of New Drugs 

Center for Drug Evaluation and Research 
Food and Drug Administration 

Silver Spring, MD  20993 
Tel 301-796-2200 

FAX  301-796-9744 

Division of Pediatric and Maternal Health Review 

Date: 6/22/2020 Date consulted: 12/19/2019 

From: Catherine Roca, M.D., Medical Officer, Maternal Health 
Division of Pediatric and Maternal Health 

Through:	 Miriam Dinatale, D.O., Team Leader, Maternal Health 
Division of Pediatric and Maternal Health 

Lynne P. Yao, M.D., OND, Division Director 
Division of Pediatric and Maternal Health (DPMH) 

To: Division of Psychiatry (DP) 

Drug: SPN-812V ER (viloxazine hydrochloride Extended-Release Capsules) 

NDA : 211964 

Applicant: Supernus Pharmaceuticals, Inc 

Subject: Pregnancy and Lactation Labeling 

Proposed 
Indication: Attention Deficit Hyperactivity Disorder (ADHD) in pediatric patients ages 6 to 

17 years of age. 

Materials 
Reviewed: 
•	 Applicant’s submitted background package and proposed labeling for NDA 211964 
•	 DPMH consult request dated December 19, 2019, DARRTS Reference ID 4537375 
•	 DPMH Review of ADDERALL XR, NDA 21303, Catherine Roca, M.D. Medical
 

Officer, DARRTS Reference ID 43270631
 

1 The ADDERALL XR review was part of the materials reviewed but was not a source relied upon for the labeling 
recommendations below. 
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(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

Consult Question: “The Division of Psychiatry (DP) requests DPH-Maternal Health Team’s 
input in reviewing the applicable aspects of this NDA in order to inform the proposed labeling 
which is in PLLR format.” 

INTRODUCTION AND BACKGROUND 
On November 8, 2019, Supernus Pharmaceuticals, Inc., submitted an original new molecular 
entity (NME) NDA for SPN-812V ER (viloxazine hydrochloride) for the indication of Attention 
Deficit Hyperactivity Disorder (ADHD). DP consulted DPMH on December 19, 2019, to assist 
with the Pregnancy and Lactation subsections of labeling. 

The active ingredient of SPN-812V ER, viloxazine, was initially marketed beginning in the 
1970s as an immediate-release formulation for the treatment of depression in the United 
Kingdom and several European countries. A review completed by the applicant indicated that it 
was withdrawn from marketing in the UK and Europe in the 2000s (most recent withdrawal was 
in 2008) for business, rather than safety reasons.2 

Viloxazine Drug Characteristics3 

Drug Class Viloxazine is a norepinephrine reuptake inhibitor 

Mechanism of action The mechanism of action is thought to be related to 
norepinephrine reuptake inhibition. 

. 
Molecular weight 273.8 Daltons 

Protein Binding 76-82% 
Half-life The mean apparent half-life is 7 hours. 

Absorption/Bioavailability The peak plasma concentration of viloxazine occurred at 
approximately 5 hours after a single oral dose of 200 mg. 

Serious Adverse Reactions • Do not use with monoamine oxidase inhibitors (MAOI) 
or within 2 weeks after discontinuing an MAOI. 

• Suicidal ideation: increased risk of suicidal ideation. 
Monitor for suicidality, clinical worsening, and unusual 
changes in behavior. 

• : advise patients to use 
caution when driving or operating machinery, due 
to potential somnolence, sedation, and fatigue 

2 

countries. 
(b) (4). Contracted research results to determine regulatory status of viloxazine in selected European 

3 Viloxazine proposed package insert 
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REVIEW 
PREGNANCY 
ADHD and Pregnancy 
•	 The 2016 National Survey of Children’s Health indicated that in the United States, an 

estimated 9.4% of children ages 2-17 have received a diagnosis of ADHD.4 

•	 Adolescent females with ADHD are at increased risk for unplanned pregnancy.5 

•	 Untreated ADHD is associated with an increased risk of tobacco dependence and 
substance abuse disorder6, and some women with ADHD may be at increased risk of 
motor vehicle accidents and have severe impairments in occupational, school and work 
functioning.7 

•	 A search of the literature yielded one study that examined the effects of untreated 
ADHD on pregnancy outcomes. This population-based cohort study using a Danish 
national registry of 989,932 pregnancies found an increased risk for spontaneous 
abortions in a group of untreated women with ADHD (n=275) compared to a reference 
group of pregnant women without ADHD or treatment with ADHD medications 
(n=989,471) (aRR 1.56, 95% CI 1.11-2.20). Congenital malformations occurred in 
6.9% of the untreated ADHD group compared to those treated with methylphenidate or 
atomoxetine (3.8%), or women without either an ADHD diagnosis or methylphenidate 
or atomoxetine use8 

Nonclinical Experience 
Viloxazine was administered orally to pregnant rats during the period of organogenesis at doses 
of 13, 33, and 82 mg/kg/day, which are less than, equal to, and 2 times the MRHD of 400 mg, 
based on  mg/m2, respectively. Viloxazine did not cause maternal toxicity at doses up to 82 
mg/kg/day. Viloxazine at 82 mg/kg/day increased early and late resorption, delayed fetal 
development, and possibly caused low incidences of fetal malformations or anomalies 
(craniorachischisis, missing cervical vertebrae, and morphological changes associated with 
hydranencephaly). The NOAEL for fetal toxicity and malformation is 33 mg/kg/day, which is 
approximately equal to the MRHD, based on mg/m2. 

Viloxazine was administered orally to pregnant rabbits during the period of organogenesis at 
doses of 43, 87, and 130 mg/kg/day, which are approximately 4, 7, and 11 times the MRHD of 
400 mg, based on mg/m2, respectively. Viloxazine decreased maternal body weight, weight gain, 
or food consumption at doses ≥ 87 mg/kg/day but did not cause fetal toxicity at doses up to 130 
mg/kg/day. The NOAELs for maternal and fetal toxicity is 43 and 130 mg/kg/day, respectively, 
which is approximately 4 and 11  times the MRHD, based on mg/m2, respectively. 

4 Danielson ML, et al. Prevalence of Parent-reported ADHD diagnosis and associated treatment among U.S.

Children and Adolescents, 2016. J Clin Child Adolesc Psychol. 2018;47(2):199-212.

5 Hua M-H, et al. Early pregnancy risk among adolescents with ADHD: a national longitudinal study. J Attention
 
Disorders. 2020; Jan 23 [epub ahead of print]

6 Groenman AP, et al. Stimulant treatment for attention-deficit hyperactivity disorder and risk of developing
 
substance use disorder. Br J Psychiatry. 2013;203(2):112-9.

7 Freeman MP. ADHD and pregnancy. Am J Psychiatry. 2014; 171(7):723-8.
 
8 Bro SP, et al. Adverse pregnancy outcomes after exposure to methylphenidate or atomoxetine during pregnancy.
 
Clin Epidemiol. 2015;7:139-147
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Viloxazine was administered orally to pregnant rats during gestation and lactation at doses of 43, 
87, and 217 mg/kg/day, which are approximately 1, 2, and 5 times the MRHD of 400 mg, based 
on mg/m2, respectively. Viloxazine caused maternal toxicity of decreased body weight, weight 
gain, and food consumption at doses ≥ 87 mg/kg/day and maternal deaths at 217 mg/kg/day. At 
these maternally toxic doses, viloxazine caused lower live birth, decreased viability, and delayed 
growth and sexual maturation without affecting learning and memory in the offspring. The 
NOAEL for maternal and developmental toxicity is 43 mg/kg/day, which is approximately equal 
to the MRHD, based on mg/m2. 

Viloxazine was administered orally to pregnant mice during gestation and lactation at doses of 
13, 33, and 82 mg/kg/day, which are approximately less than or equal to the MRHD of 400 mg, 
based on mg/m2, respectively. Viloxazine treatment at 82 mg/kg/day during the gestation period 
caused maternal deaths and decreased body weight in the offspring. The NOAEL for both 
maternal and developmental toxicity is 33 mg/kg/day, which is less than the MRHD, based on 
mg/m2. 

The reader is referred to the full Pharmacology/Toxicology review by Jia Yao, Ph.D. and Aisar 
Atrakchi, Ph.D. 

Review of Pharmacovigilance Database 
The applicant reported a single case of a study participant who became pregnant while taking 
200 mg/day of viloxazine. She elected to terminate the pregnancy at 5 weeks. No additional data 
regarding the reason for termination was provided. 

In addition, the applicant referred to two cases listed in the FAERS database that report a single 
functioning kidney. A consult to the Division of Pharmacovigilance (DPV) regarding these cases 
yielded the following statement, 

“In response to the consult received by DPV from DPMH, please find the two reports 
related to viloxazine use and congenital malformations. Of note, the two reports are 
versions 1 and 2 of the same patient. Upon review of the information provided in the 
reports, we note the following confounders that can impact a causal inference between 
the use of viloxazine during the first month of pregnancy and the infant’s development of 
congenital renal agenesis: geriatric pregnancy, chronic heavy smoker, concomitant use 
of cyproterone acetate, and maternal gestational diabetes. Other possible confounders 
include the concomitant use of metformin and estradiol valerate; however, these two 
medications have not been associated with teratogenic effects when taken early in 
pregnancy.”9 

Review of Literature 
Applicant’s Review of Literature: 
The applicant performed a cumulative search of the published literature using the PubMed 
database and terms “viloxazine” or “vivalan” and “female” and “childbearing potential.” 
One paper related to the use of viloxazine during pregnancy was located. 

9 Email communication Jonn Baily, Pharm. D., Division of Pharmacovigilance I, 1/15/2020 
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Publication; Type of study Population/control Exposure during Pregnancy/infant outcomes Comments/li 
author/date/ pop.; n and disease pregnancy or pre mitations 
Country conception; to 

what drug/dose 
McElhatton PR, et Prospective, 689 pregnancies 95% of Elective abortion n=4 Small sample 
al.10 (pregnancy exposed to tricyclic pregnancies Spontaneous abortion n=2 size; 2/3 of 

1996 
registry) 
cohort study 

and non-tricyclic 
antidepressants 

exposed during 
first trimester; dose 

Late fetal death n=0 
Normal infant n=10 

women on 
multidrug 

Europe and Israel (viloxazine n=23) of viloxazine not 
reported 

Normal/Preterm infant n=3 
Congenital Malformation n=0 
Normal/neonatal disorder n=4 
• (All of these infants exposed to 

multiple drugs including 
benzodiazepines.) symptoms 
included hyperexcitability, 
feeding problems, vomiting, 
hypotonia and hypoglycemia. 

• One infant exposed to 
viloxazine, clomipramine, 
loxapine, cyamemazine, 
clorazepate diazepam, 
meprobamate, and 
acepromethazine had a seizure 
on day 4 of life 

therapy 
including 
benzodiazepin 
es and 
antipsychotics 

DPMH Review of Literature: 
DPMH conducted a search of the literature using PubMed, Embase, and Micromedex11 using the 
search terms, “viloxazine” and “pregnancy,” “pregnancy outcomes,” “congenital anomalies,” 
“stillbirth,” and “spontaneous abortion.” 

Micromedex states, “No epidemiological studies of congenital anomalies among infants born to 
women who were treated with viloxazine during pregnancy have been reported. 
Animal teratology studies of viloxazine conducted by the manufacturer have not been published 
in the peer-reviewed literature. Increased locomotor activity was observed among the 23-day-old 

10 McElhatton PR, et al. The outcome of pregnancy in 689 women exposed to therapeutic doses of antidepressants.

A collaborative study of the European Network of Teratology Information Services (ENTIS). Reproductive

Toxicology. 1996;10(4):285-294.

11 Truven Health Analytics information, http://www.micromedexsolutions.com/. Accessed 3/10/2020
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(but not 60-day-old) offspring of rats treated, during pregnancy with viloxazine in a dose similar 
to that used therapeutically in humans.”12 

Viloxazine is not referenced in Drugs in Pregnancy and Lactation.13 

A search of the published literature did not yield any additional references. 

Reviewer comments: 
Nonclinical data do not indicate an increased risk of congenital malformations in animals with 
exposure to viloxazine during pregnancy. However, in discussions with the nonclinical review 
team, they report that in the pre-&post-natal developmental toxicity studies in both the rat and 
mouse, there were sudden inexplicable maternal deaths when animals were treated during the 
late period of gestation (but not the lactation period). The causes for such maternal deaths were 
unknown. In the mouse study, deaths occurred during the lactation period even when the animals 
were no longer treated with the drug during lactation. In other words, as long as the animals 
were treated during the late gestation period, they had an increased risk for maternal death 
either during the gestation period (around the time of delivery) as seen in rats or later during the 
lactation period as seen in mice. Based on the Toxicokinetic (TK) data from the rat study (TK 
was not conducted in mice), the drug exposure was slightly lower in pregnant rats when 
compared to nonpregnant rats in the general toxicology studies. Therefore, it appears that the 
deaths were not due to increased drug exposure due to pregnancy.14 

Despite over 20 years of use as an antidepressant in several European countries, only 23 cases 
of viloxazine exposure during pregnancy have been published. Additionally, there is only one 
case (an infant with a single kidney) in FAERS, and one case that was terminated at 5 weeks’ 
gestation in the applicant’s safety database. Based on data from the European Drug 
Consumption Database, the sponsor estimated a cumulative number of prescriptions for 
viloxazine in females of reproductive potential ages 15-44 to be between 110,800 and 370,600 
from 1974 to 2002.15 No estimates were provided specifically for adolescents. While maternal 
death related to viloxazine use during pregnancy would be expected to have been reported 
during the time the product was marketed as an antidepressant, the number of exposures during 
pregnancy, particularly late pregnancy, is unknown. Given the unexplained maternal deaths in 
the nonclinical data and the availability of other alternative treatments for ADHD, DPMH 
recommends that viloxazine is discontinued when pregnancy is recognized unless the benefits of 
therapy outweigh the potential risk to the mother. 

Ordinarily, with a new product that will be used in patients of reproductive potential, DPMH 
recommends a pregnancy exposure registry and a complementary cohort study. However, the 
currently proposed indication for NDA 211964 is for children  ages 6-17; the number of 
pregnancies in this population is likely to be inadequate for a sufficiently powered pregnancy 

12 Cuomo V, et al. Behavioral changes in rats after prenatal administration of typical and atypical antidepressants. 
Arch Toxicol (Suppl 7):504-507,1984.
13 Briggs GG, Freeman RK. Drugs in pregnancy and lactation: a reference guide to fetal and neonatal risk. 10th Ed. 
2015. Online, accessed 3/10/2020
14 Email communication, Jia Yao, Ph.D., Pharmacology/Toxicology reviewer, 5/19/2020 
15 White paper: exposure to viloxazine during pregnancy, submitted as part of the application package for NDA 
211964 
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exposure registry. Even if later approved for an adult indication, the previous lack of use in 
pregnant populations coupled with a labeling recommendation that discourages use in 
pregnancy make recruitment of a sufficient number of exposed pregnancies for a pregnancy 
registry unlikely. Therefore, a single-arm pregnancy safety study is recommended to evaluate the 
effects of viloxazine on pregnancy outcomes. 

LACTATION 
Nonclinical Experience 
No data on the transfer of viloxazine in animal milk were provided. Although no direct 
measurement of viloxazine concentration was conducted in the milk, circulating viloxazine was 
present in rat pups as early as postnatal day 4; therefore, viloxazine is likely present in the rat 
milk. 

The reader is referred to the full Pharmacology/Toxicology review by Jia Yao, Ph.D. and Aisar
 
Atrakchi, Ph.D.
 

Review of Pharmacovigilance Database
 
The applicant did not report any cases relating to lactation.
 

Review of Literature 
Applicant’s Review of Literature: 
The applicant reports that there are no published cases related to viloxazine and lactation. The
 
databases searched, time-frame and search terms were not provided.
 

DPMH Review of Literature:
 
DPMH conducted a search of Medications in Mother’s Milk,16 the Drugs and Lactation Database 

(LactMed),17 Micromedex,18 and of the published literature using the search terms, “viloxazine,”
 
and “lactation,” or “breastfeeding.”
 

Viloxazine is not referenced in Drugs in Pregnancy and Lactation,19 Micromedex,20 Medications
 
in Mother’s Milk 21 or LactMed.22 A search of the literature did not locate any published data on 

lactation and viloxazine.
 

16 Hale TW, Hale’s medications and mothers’ milk. 2019. Springer Publishing Co. NY, New York. 
17 http://toxnet nlm nih.gov/cgi-bin/sis/htmlgen?LACT. The LactMed database is a National Library of Medicine 
(NLM) database with information on drugs and lactation geared toward healthcare practitioners and nursing women. 
The LactMed database provides information when available on maternal levels in breast milk, infant blood levels,
any potential effects in the breastfed infants if known, alternative drugs that can be considered and the American
Academy of Pediatrics category indicating the level of compatibility of the drug with breastfeeding.
18 Truven Health Analytics information, http://www.micromedexsolutions.com/. Accessed 3/10/2020 
19 Briggs GG, Freeman RK. Drugs in pregnancy and lactation: a reference guide to fetal and neonatal risk. 10th Ed. 
2015. Online, accessed 3/10/2020
20 Truven Health Analytics information, http://www.micromedexsolutions.com/. Accessed 3/10/2020 
21 Hale TW, Hale’s medications and mothers’ milk. Springer Publishing Co, NY, New York. Accessed online 
3/10/2020
22 http://toxnet nlm nih.gov/cgi-bin/sis/htmlgen?LACT. The LactMed database is a National Library of Medicine 
(NLM) database with information on drugs and lactation geared toward healthcare practitioners and nursing women. 
The LactMed database provides information when available on maternal levels in breast milk, infant blood levels, 
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Reviewer comment: 
The are no data from the clinical trials database or the published data on viloxazine and 
breastfeeding. Animal data on the transfer of viloxazine and its metabolites in breast milk are 
lacking. This product is proposed for children between the ages of 6 to 17. Because there is a 
possibility of pregnancy and lactation in adolescents, a milk-only lactation study should be 
performed to ascertain the transfer of viloxazine and its metabolites into breast milk. 

FEMALES AND MALES OF REPRODUCTIVE POTENTIAL 
Nonclinical Experience 
The applicant reports no fertility studies were conducted.23 

Review of Pharmacovigilance Database 
The applicant did not report any cases related to fertility. 

Review of Literature 
Applicant’s Review of Literature 
The applicant performed a cumulative search of the published literature using the PubMed
 
database and terms “viloxazine” or “vivalan” and “fertility” or “reproduction.”
 

No cases of male or female infertility were found in the literature search.
 

DPMH Review of Literature
 
DPMH conducted a review of Micromedex, Embase, and PubMed using the terms, “viloxazine” 

and “fertility,” “contraception,” “oral contraceptives,” and “infertility.” 


No papers were located indicating an adverse effect of viloxazine on female fertility or the 
effectiveness of hormonal contraception. According to the applicant, viloxazine is a strong 
inhibitor of CYP1A2, and therefore may increase estrogen levels from certain hormonal 
contraceptives.24 

Reviewer comment: 
Data are lacking on the effects of viloxazine on fertility. The applicant indicates that estrogen 
levels may increase when using viloxazine and some hormonal contraceptives. However, this 
would not be expected to reduce the effectiveness of hormonal contraceptives since it increases, 
rather than decreases estrogen levels. Since data do not indicate that viloxazine is a major 
teratogen that would require pregnancy testing and contraception, this review agrees with the 
applicant that subsection 8.3 does not need to be added to labeling. 

any potential effects in the breastfed infants if known, alternative drugs that can be considered and the American
Academy of Pediatrics category indicating the level of compatibility of the drug with breastfeeding.
23 Viloxazine proposed package insert. 
24 (b) (4)
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DISCUSSION AND CONCLUSIONS 
Pregnancy 
Nonclinical data do not indicate that viloxazine is a major teratogen. However, data in both rats 
and mice demonstrate an increased risk for maternal death when rats or mice are exposed to 
viloxazine in later pregnancy. Despite several decades of use as an antidepressant in some 
European countries, clinical data related to viloxazine exposure during pregnancy are limited to 
approximately 25 cases and are too limited to establish established a drug-associated risk of 
major birth defects, miscarriage or adverse maternal outcomes; there were no reports of maternal 
death in any of these cases. Although animal data suggest an increased risk for maternal death, 
these findings are questionable and there is no mechanism to explain why this would occur. 
Given the unexplained maternal deaths in the nonclinical data and the availability of other 
alternative treatments for ADHD, DPMH recommends that viloxazine is discontinued when 
pregnancy is recognized unless the benefits of therapy outweigh the potential risk to the mother. 
Labeling should include the following subheadings: Risk Summary, and Data. 

The currently proposed indication for NDA 211964 is for children ages 6-17. Even if later 
approved for an adult indication, the previous lack of use in pregnant populations and labeling 
recommendation that discourages use in pregnancy make recruitment of a sufficient number of 
exposed pregnancies for a pregnancy registry unlikely. Therefore, a single-arm pregnancy safety 
study is recommended to evaluate the effects of viloxazine on pregnancy outcomes. 

Lactation 
There are no data on the presence of viloxazine in animal or human milk, effects on the breastfed 
infant or effects on lactation. Viloxazine is likely present in animal milk. Since there is a 
possibility that this drug will be used in females of reproductive potential, DPMH recommends a 
milk only study be performed in lactating patients (no infant exposure) to determine if viloxazine 
is present in breast milk with determination of a milk: plasma ratio and relative infant dose to 
estimate infant exposure.25 

data are limited, nonclinical data do not indicate that viloxazine is a major teratogen; therefore, 
subsection 8.3 will not be included in labeling 

Females and Males of Reproductive Potential 
There are no animal or human data on the effects of viloxazine on fertility. 

viloxazine inhibits CYP1A2 which may cause an increase in estrogen levels; 
however, this should not decrease the effectiveness of hormonal contraceptives. While human 

(b) (4)

25 FDA draft Guidance for Industry Clinical Lactation Studies: Considerations for Study Design, published May 9, 
2019. https://www fda.gov/media/124749/download. 
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LABELING RECOMMENDATIONS 
DPMH revised subsections 8.1, 8.2, and 17 of labeling for compliance with the PLLR (see 
below). DPMH refers to the final NDA action for final labeling. 

DPMH Proposed Pregnancy and Lactation Labeling 

HIGHLIGHTS OF PRESCRIBING INFORMATION 
--------------------------USE IN SPECIFIC POPULATIONS-------------------------- 
• Pregnancy: May cause maternal harm (8.1) 

FULL PRESCRIBING INFORMATION 
(b) (4)

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 

Based on findings from animal reproduction studies, viloxazine make cause maternal harm when 
used during pregnancy. Discontinue TRADENAME when pregnancy is recognized unless the 
benefits of therapy outweigh the potential risk to the mother. Available data from case series 
with viloxazine use in pregnant women are insufficient to establish a drug-associated risk of 
major birth defects, miscarriage or adverse maternal outcomes. 

Oral administration of viloxazine to pregnant rats and mice during pregnancy and lactation 
caused maternal toxicities and deaths at doses approximately 2 and 1 time the MRHD, based on 
mg/m2,  respectively. At these maternally toxic doses, viloxazine caused offspring toxicities. The 
NOAEL for maternal and developmental toxicity is approximately equal to or less than the 
MRHD, based on mg/m2, in the rat and mouse, respectively. In animal reproduction studies, oral 
administration of viloxazine to pregnant rats and rabbits during the period of organogenesis did 
not cause significant maternal toxicity but caused fetal toxicities and delayed fetal development 
in the rat at doses up to 2 times the maximum recommended human dose (MRHD) of 400 mg, 
based on mg/m2. In the rabbit, viloxazine caused maternal toxicity without significant fetal 
toxicity at doses ≥ 7 times the MRHD based on mg/m2. The no observed adverse effect levels 
(NOAELs) for fetal toxicity are approximately equal to and 11 times the MRHD, based on 
mg/m2 in the rat and rabbit, respectively. (see Data). 

(b) (4)

The estimated background risk of major birth defects and miscarriage for the indicated population 
is unknown. All pregnancies have a background risk of birth defect, loss, or other adverse 
outcomes. In the U.S. general population, the estimated background risk of major birth defects 
and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%, respectively. 
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Data 
Animal Data 
Viloxazine was administered orally to pregnant rats during the period of organogenesis at doses 
of 13, 33, and 82 mg/kg/day, which are less than, equal to, and 2 times the MRHD of 400 mg, 
based on  mg/m2, respectively. Viloxazine did not cause maternal toxicity at doses up to 82 
mg/kg/day. Viloxazine at 82 mg/kg/day increased early and late resorption, delayed fetal 
development, and possibly caused low incidences of fetal malformations or anomalies 
(craniorachischisis, missing cervical vertebrae, and morphological changes associated with 
hydranencephaly). The NOAEL for fetal toxicity and malformation is 33 mg/kg/day, which is 
approximately equal to the MRHD, based on mg/m2. 

Viloxazine was administered orally to pregnant rabbits during the period of organogenesis at 
doses of 43, 87, and 130 mg/kg/day, which are approximately 4, 7, and 11 times the MRHD of 
400 mg, based on mg/m2, respectively. Viloxazine decreased maternal body weight, weight gain, 
or food consumption at doses ≥ 87 mg/kg/day but did not cause fetal toxicity at doses up to 130 
mg/kg/day. The NOAELs for maternal and fetal toxicity is 43 and 130 mg/kg/day, respectively, 
which is approximately 4 and 11  times the MRHD, based on mg/m2, respectively. 

Viloxazine was administered orally to pregnant rats during gestation and lactation at doses of 43, 
87, and 217 mg/kg/day, which are approximately 1, 2, and 5 times the MRHD of 400 mg, based 
on mg/m2, respectively. Viloxazine caused maternal toxicity of decreased body weight, weight 
gain, and food consumption at doses ≥ 87 mg/kg/day and maternal deaths at 217 mg/kg/day. At 
these maternally toxic doses, viloxazine caused lower live birth, decreased viability, and delayed 
growth and sexual maturation without affecting learning and memory in the offspring. The 
NOAEL for maternal and developmental toxicity is 43 mg/kg/day, which is approximately equal 
to the MRHD, based on mg/m2. 

Viloxazine was administered orally to pregnant mice during gestation and lactation at doses of 
13, 33, and 82 mg/kg/day, which are approximately less than or equal to the MRHD of 400 mg, 
based on mg/m2, respectively. Viloxazine treatment at 82 mg/kg/day during the gestation period 
caused maternal deaths and decreased body weight in the offspring. The NOAEL for both 
maternal and developmental toxicity is 33 mg/kg/day, which is less than the MRHD, based on 
mg/m2. 

8.2 Lactation 
Risk Summary 
There are no data on the presence of viloxazine in human milk, the effects on a breast fed infant 
or the effects on milk production. Viloxazine is likely present in rat milk. When a drug is present 
in animal milk, it is likely that the drug will be present in human milk. The developmental and 
health benefits of breastfeeding should be considered along with the mother’s clinical need for 
[TRADE NAME] and any potential adverse effects on the breastfed child from [TRADE 
NAME] or from the underlying maternal condition. 
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17  PATIENT COUNSELING INFORMATION 
Pregnancy
Advise patients that there is a pregnancy that monitors pregnancy outcomes in 

(b) (4)women exposed to [TRADE NAME] during pregnancy. Advise
(b) (4)

(b) (4)

to inform their healthcare provider of a known or suspected 
pregnancy to discuss if [TRADENAME] should be discontinued [see Use in Specific 
Populations (8.1)]. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public 
Health Service 

Food and Drug Administration 

Center for Drug Evaluation and Research 

Office of New Drugs, ODE-IV 

Division of Pediatric and Maternal Health 

Silver Spring, MD 20993 

Telephone  301-796-2200 

FAX 301-796-9855 

MEMORANDUM TO FILE 

Date:	 May 29, 2020 

From:	 Ethan D. Hausman, MD, Medical Officer 

Division of Pediatric and Maternal Health (DPMH) 

Through: 	 Shetarra Walker, MD, MSCR, Acting Medical 

Team Leader, DPMH 

John J. Alexander, MD/MPH, Deputy Director 

DPMH 

NDA Number:	 211,964 

Sponsor:	 Supernus Pharmaceuticals, Inc. 

Drug:	 SPN-812V ER (viloxazine hydrochloride Extended-

Release Capsules) 

Indication:	 Attention Deficit Hyperactivity Disorder (ADHD) 

Dosage Form and 
Route of Administration: 100, 150, and 200 mg capsules, oral (PO) 

administration 

Proposed Pediatric Regimen:	 100 to 400 mg once daily (6 to 11 years) 

mg once daily (12 to 17 years) 
(b) (4)

200 to 

Division Consult Request:	 The Division of Psychiatry (DP) products requested 

DPMH assistance for labeling of this newly 

submitted NDA. 

Reference ID: 4616200 



     

 

 

 

  

 

 

NDA #: 211,964         Division of Pediatric and Maternal Health Consult
 
SPN-812V ER (Viloxazine Hydrochloride Extended-Release Capsules)  March 2020
 

Background 
Viloxazine is a bicyclic norepinephrine reuptake inhibitor (NRI) under development for 

treatment of ADHD (b) (4)

Traditional treatment of ADHD is with stimulant medications [e.g., Concerta 

(methylphenidate hydrochloride), NDA 21,121)].  Viloxazine is a non-stimulant 

medication which, if approved, would join two other nonstimulant medications in the 

armamentarium for treatment of ADHD; Intuniv (guanfacine, NDA 22,037) a central 

alpha2A-adrenergic receptor agonist approved for monotherapy and adjunctive therapy in 

combination with stimulants, and Straterra (atomoxetine, NDA 21,411), a selective 

norepinephrine reuptake inhibitor.  The indication statement for Straterra does not 

reference adjunctive therapy however the clinical trials supporting approval were 

placebo-controlled vs monotherapy with Straterra.1  Straterra has a boxed warning for 

suicidal ideation in children and adults. 

The sponsor submits NDA 211,964 for premarket review for treatment of ADHD.  The 

studies to support approval include six studies in pediatric patients aged 6 years and older 

(one dose-ranging study in patients aged 6 to 12 years; two randomized, double-blind, 

placebo-controlled studies in patients aged 6 to 11 years; two similar studies in patients 

aged 12 to 17 years; and an open label extension study of patients aged 6 to 17 years). 

The sponsor requests deferral of studies in patients aged 4 to less than 6 years and partial 

waiver of studies in patients less than 4 years of age.  

DP requests DPMH assistance in labeling.  Because this drug will be primarily be used in 

pediatric patients, pediatric language will be distributed throughout labeling. 

The recommended edits below were provided to DP on May 29, 2020 and will be 

reviewed at the internal meeting on June 11, 2020 

DPMH Labeling Recommendations 
DPMH’s labeling recommendations focus on sections 1 (Indications and Usage), 2 

(Dosage and Administration), 5 (Warnings and Precautions), and 8.4 (Pediatric Usage).  

Review of the remaining sections [i.e., 6 (Adverse Reactions), 10 (Overdosage), and 14 

(Clinical Studies)] is deferred to DP and other consultant divisions such as Clinical 

Pharmacology.  Text which DPMH recommends deleting is noted by strike out, and text 

which DPMH recommends adding is noted in bold red, except for all instances of 

“TRADENAME” which are replaced with “Viloxazine”. 

The reader is directed to the final negotiated label which may reflect changes not 

discussed in this document (e.g., agreed upon trade name of the drug), and to the 

approval letter which will include the text of partial waiver for studies in patients aged 0 

to 4 years, and for deferred studies in patients aged 4 to less than 6 years. 

1 NDA 21,411, Straterra (atomoxetine hydrochloride). Approved labeling. Label update May 19, 2017. 

https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview.process&ApplNo=021411. 

Website accessed: January 27, 2020. 
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NDA #: 211,964         Division of Pediatric and Maternal Health Consult 

SPN-812V ER (Viloxazine Hydrochloride Extended-Release Capsules)  March 2020 

Boxed Warning 
Straterra (atomoxetine), another selective norepinephrine reuptake inhibitor approved for 

treatment of ADHD, has a boxed warning for suicidality.  Draft labeling for Viloxazine 

does not include a boxed warning for suicidality.  

Reviewer comment: Suicidality is uncommon in otherwise healthy pre-adolescents but 
increases progressively through adolescence (relative rates: 0.2 in patients aged 5 to 9 
years, 2.49 in patients aged 10 to 14 years, and 11.79 in patients aged 15 to 19 years).2 

The difference in suicidality between placebo and viloxazine was small [2 of 487 (0.4%) 
placebo-treated patients and 6 of 1,117 (0.5%) viloxazine-treated patients] suggesting 
minimal difference in suicidality between drug and placebo.  In contradistinction, 
Straterra labeling indicates that Straterra treated patients had a 0.4% (5/1357 Straterra
treated patients) average risk of suicidal ideation compared to zero in placebo-treated 
patients (0/851 placebo-treated patients); however no completed suicides were reported 
in Straterra studies. 
Suicidality, pharmacologic class, and the potential similarity to atomoxetine were 
discussed at the midcycle planning meeting (April 9, 2020).  The division commented that 
the data from the clinical studies showed little difference in suicidality between viloxazine 
and placebo. At the midcycle meeting, DP stated that they agreed generally with listing 
suicidality in Warnings and Precautions as currently proposed by the sponsor (see later 
in this review); however, DP had not decided whether suicidality should be addressed in 
a boxed warning. If DP and Clinical Pharmacology determine that viloxazine and 
atomoxetine share a drug class, a boxed warning may be appropriate despite the 
reassuring findings in the viloxazine clinical studies. 
1 Indications and Usage 
Viloxazine is indicated for the treatment of attention deficit/hyperactivity disorder 

(ADHD) in pediatric patients (b) (4)  6 to 17 years. 

Reviewer comment: The indication is acceptable and is consistent with the study design 
(placebo vs drug, no adjunctive studies), and other recently approved drugs for treatment 
of ADHD. 

2 Dosage and Administration 
2.1 Administration 

Swallow Viloxazine capsules whole or 

2.2 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

Pediatric Patients 6-11 Years 

(b) (4)

2 CDC, Web-Based Injury Statistics Query and Reporting System (WISQARS): Fatal Injury Data 

https://webappa.cdc.gov/sasweb/ncipc/mortrate html; website accessed: January 29, 2020. 
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NDA #: 211,964         Division of Pediatric and Maternal Health Consult
 
SPN-812V ER (Viloxazine Hydrochloride Extended-Release Capsules)  March 2020
 

(b) (4)

Reviewer comment 1: The descriptions in the strike-through sentence are confusing and 
should be replaced with clearly stated starting doses and clear instructions for increasing 
daily doses.  For example, and if consistent with the conditions of study: 
“The recommended starting dose for patients 6 to 11 years of age is 100 mg orally once 
daily. Doses may be increased in 100 mg/day increments at weekly intervals to reach 
an effective dose, up to 400 mg once daily. 
“The recommended starting dose for patients 12 to 17 years of age is 200 mg orally 
once daily.  Doses may be increased in 200 mg/day increments at weekly intervals to 

(b) (4)reach an effective dose, up to  mg once daily.” 
Reviewer comment 2: Viloxazine is an inhibitor of drugs metabolized by CYP1A2 which 
is addressed in section

 7.2 (Drug Interactions) and  Viloxazine 
clearance is reduced in patients with severe renal impairment (i.e., creatinine clearance 

(b) (4)

(b) (4)

less than 30 mL/minute) and an alternative dose schedule with slower dose increases 
[still starting at 100 mg/day but increasing doses by 50 (rather than 100) mg/day each 
week] is addressed in 2.4 ( (b) (4)  in Patients with Renal Impairment) 8.6 
(Use in Specific Populations (8.6). 

5 WARNINGS AND PRECAUTIONS 

As noted above, as of the the midcycle meeting of April 9, 2020, Clinical pharmacology 
and DP had not yet determined if viloxazine and atomoxetine shared a similar drug class 
or represented different classes.  If DP and other consultant divisions conclude that 
viloxazine and Straterra are in the same drug class and have the same mechanism of 
action, DP should consider if the additional adverse reactions in Straterra labeling 
should be considered class effects. 

Reviewer comment:  The current Warnings and Precautions statements (suicidal ideation 
and ) differ substantially from Straterra labeling.  Straterra 
labeling describes multiple other warnings (e.g., liver injury, narrow angle glaucoma). 

(b) (4)

 

 (b) (4)
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NDA #: 211,964         Division of Pediatric and Maternal Health Consult
 
SPN-812V ER (Viloxazine Hydrochloride Extended-Release Capsules)  March 2020
 

Reviewer comments: The above language is not acceptable as it minimizes risk rather 
than describing risk. As currently proposed, (b) (4)

Per the CDER Labeling Review Tool, if DP accepts suicidality as a risk associated with 
viloxazine or with viloxazine’s drug class, the warning should first describe the adverse 
reaction of interest (suicidality) and then provide information on prevention, monitoring, 
or ways to mitigate risk.  If the apparent lack of imbalance in suicidality is borne out on 
review of the safety data by DP, those data may be summarized in section 6 (Adverse 
Reactions). 
In reference to 

is unclear. If DP believes it necessary 

 should be specified. 

Reviewer comments: The above revisions are recommended to remain consistent with 

(b) (4)

(b) (4)

(b) (4)

labeling recommendations in the CDER Labeling Review Tool as noted above. 

8.4 Pediatric (b) (4)

The safety and effectiveness of Viloxazine in 

years of age with ADHD have been established 

based on randomized, placebo-controlled studies in pediatric patients [see Adverse 

pediatric patients 6 to 17 (b) (4)

(b) (4)

Reactions (6.1) and Clinical Studies (14.1)]. (b) (4)

The safety and effectiveness of Viloxazine have not been established in pediatric patients 

younger than 6 years old. 
(b) (4)

Reviewer comments: There is no other description in labeling of the long-term study 
referenced above. 
In addition to the above revisions which are recommended to conform more closely to 
other recently approved treatments for ADHD (e.g., Mydayis, NDA 22,063; mixed salts 
of a single-entity amphetamine products), viloxazine labeling should include a 
description of the long-term study in sections 6 and 14.  The description should include 
sufficient detail for the reader to independently conclude there was no adverse effect on 
growth. 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

 PUBLIC HEALTH SERVICE

 FOOD AND DRUG ADMINISTRATION

     CENTER FOR DRUG EVALUATION AND RESEARCH

        DIVISION OF CARDIOLOGY AND NEPHROLOGY 

Date:	 May 1, 2020 

From:	 Interdisciplinary Review Team for Cardiac Safety Studies 

Through:	 Christine Garnett, PharmD 

Clinical Analyst, DCN 

To:	 Kofi Ansah, RPM 

DP 

Subject: QT Consult to NDA # 211964 (SDN # 001) 

Note: Any text in the review with a light background should be inferred as copied from the 

sponsor’s document. 

This memo responds to your consult to us dated 1/8/2020 regarding the proposed language in 

Section 12.2 of the label. We reviewed the following materials: 

 Previous IRT review for IND # 108864 dated 09/26/2019 in DARRTS (link); and 

 Sponsor’s proposed product label (SN0001 / SDN001; link). 

1 IRT Response 

The effect of viloxazine was evaluated in two separate studies  1) thorough QT study (Study # 

812P117) and 2) a single- and multiple- ascending dose study (812P120) using concentration-QT 

analysis. Although no significant QTc prolongation effect of viloxazine was detected, the QTc 

interval was shortened in a dose- and concentration-dependent manner. 

The results of nonclinical studies indicate that viloxazine inhibits the cardiac sodium and hERG 

potassium channels (see Section 3.1.2 of our previous review for details). We have concerns about 

the sodium channel blocking potential as other drugs that block the cardiac sodium channel have 

been observed to increase mortality in patients with structural heart disease in the CAST trials (i.e., 

encainide, flecainide, and moricizine) and IMPACT study (i.e., mexiletine). Whether or not 

viloxazine carries the same risk is unknown. Additionally, some sodium channel blocking drugs 

have been observed to have a potential for unmasking Brugada syndrome. We have previously 

recommended that the sponsor conducts additional nonclinical experiments to determine the 

anti-arrhythmic class of viloxazine, as this information would be useful to better characterize the 

potential risk for viloxazine. 
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(b) (4)
(b) 
(4) (b) (4)

(b) (4)

(b) (4)

We propose to add the description of the nonclinical findings for the cardiac sodium channel to 

section 12.2 of the label to clarify that the lack of QRS duration changes in healthy volunteers does 

not necessarily mean that the viloxazine does not inhibit cardiac sodium channels. 

2 Proposed Label 
We propose the following edits to the label submitted by the Sponsor (SDN001; link). Our changes 

are highlighted (addition, deletion) below. Please note, that this is a suggestion only and that we 

defer final labeling decisions to the Division. 

12.2 Pharmacodynamics 
Cardiac Electrophysiology 

At a dose times the maximum recommended dose 

TRADENAME does not prolong the QT interval to any clinically 

relevant extent. There was no effect of TRADENAME on the PR interval or QRS duration in 

healthy volunteers. However, nonclinical studies suggest a potential for TRADENAME to 

inhibit cardiac sodium channels. 

We propose to describe the findings of the QT studies following the general approach described 
in “Clinical Pharmacology Section of Labeling for Human Prescription Drug and Biological 
Products – Content and Format” guidance and to change the description of the changes for 
other ECG intervals to just describe interval changes. 
Additionally, we propose to describe the findings of nonclinical experiments on the cardiac 
sodium channel for viloxazine because not all drugs that inhibit cardiac sodium channels 
prolong the QRS duration in healthy subjects and the description of the QRS duration changes 
without the nonclinical experiments could imply an absence of potential for viloxazine to inhibit 
cardiac sodium channels. 

Thank you for requesting our input into the development of this product. We welcome more 

discussion with you now and in the future. Please feel free to contact us via email at 

cderdcrpqt@fda.hhs.gov. 

2
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M E M O R A N D U M
 

Department of Health and Human Services
 
Food and Drug Administration
 

Center for Drug Evaluation and Research
 

Date:	 April 27, 2020 

To:	 Tiffany Farchione, MD, Director (Acting)
 
Division of Psychiatry
 

Through:	 Dominic Chiapperino, PhD, Director
 
Chad Reissig, PhD, Supervisory Pharmacologist
 
Controlled Substance Staff
 

From:	 Edward Hawkins, PhD, Pharmacologist
 
Controlled Substance Staff
 

Subject:	 Product name: QELBREE (viloxazine) capsules 

Dosages, formulations, routes: 
 Children 6-11: 100 – 400 mg oral once daily 

 Children 12-17: 200 – (b) (4)  mg oral once daily 

NDA number: 211964 

IND Number: 108864 

Indication(s): Treatment of attention deficit/hyperactivity disorder 

(ADHD) in pediatric patients ages 6 to 17 years 

Sponsor: Supernus Pharmaceuticals, Inc. 

PDUFA Goal Date: November 8, 2020 

Materials Reviewed: 

 NDA 211964 for viloxazine, submitted November 8, 2018, and subsequent amendments 
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I. SUMMARY 

1. Background 

  CSS was first consulted on April 18, 2017, during the IND phase, at which time the 

Sponsor was informed that it was not necessary to conduct animal or human abuse-related studies, 

however, they should continue to monitor for adverse events (AEs) related to abuse potential (DARRTS; 

IND 108864; Hawkins, Edward; 07/05/2017). 

This memorandum responds to a consult request by the Division of Psychiatry (DP) to evaluate abuse-

related preclinical and clinical data submitted by Supernus Pharmaceuticals, INC., (Sponsor) under 

NDA 211964 and IND 108864 for viloxazine (SPN-812).  The Sponsor is seeking an indication for 

attention-deficit hyperactivity disorder (ADHD) in pediatric patients 6 – 17 years of age.  (b) (4)

Viloxazine was first marketed Europe as an immediate-release formulation for the treatment of 

depression. It was removed from the market for business reasons and there were no indications any
 
individuals were of abusing the drug during its marketing cycle.  The Sponsor is proposing an extended-

release formulation with single oral doses of 
  – 400 mg in a 24-hour period in patients aged 6 

through 11 years old and doses of (b) (4)  mg in a 24-hour period in ages 12 through 17 years old. 
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QELBREE (viloxazine extended-release capsules) 

NDA 211964 

In vitro binding studies indicate that viloxazine functions through several mechanisms of action, the 

most predominant of which are norepinephrine (NE) release and modulation of serotonin (5-HT) 

receptors.  Viloxazine is a potent antagonist of the NE transporter (NET), an antagonist of the 5-HT1A, 

5-HT2B, 5-HT2C receptors, and a weak agonist of the 5-HT7 receptor.  

In animal behavior studies, viloxazine did not produce behaviors that are indicative of abuse potential.  

In a modified Irwin Screen the only viloxazine-induced measures that were statistically different from  

control animals were a decrease in approach response, mydriasis, and decreased body temperature.  

There were no significant behavioral effects in multiple dose toxicity studies in rats given doses of 20 to 

500 mg/kg. Doses above 500 mg/kg resulted in death from convulsions.  

Animal studies produced no signs of tolerance or physical dependence.  The results from these studies 

are consistent with human data published in the literature from when the drug was marketed in Europe.  

There were also no signals of tolerance or dependence in the clinical adverse event (AE) profile. 

The AE profile in phase 1 studies in healthy adult volunteers (N = 321) indicate that the most common 

AEs from oral doses of viloxazine (200 to 2100 mg) were dizziness 30 (9.35%), headache 26 (8.1%), 

and somnolence 22 (6.85%).  Out of 30 adult subjects given 3-fold the highest therapeutic dose of 1800 

mg, there was one report of euphoric mood (3.33%) and one report of a visual hallucination (3.33%).  In 

phase 2 and 3 studies, conducted in children aged 6 - 17, the most common AEs were somnolence, with 

a frequency of 360 (16.68%), headache, 218 (10.10%), decreased appetite, 167 (7.74%), and fatigue, 

120 (5.56%). In these studies, viloxazine did produce affect lability 32 (1.48%), auditory hallucination 1 

(0.05%), and visual hallucination 2 (0.10%).   

In the NDA submission, the Sponsor proposes to not control viloxazine in the Controlled Substances Act 

(CSA). After evaluating the nonclinical and clinical data in the NDA, CSS concludes that viloxazine 

should not be controlled in the CSA.  (b) (4)

2. Conclusions 

CSS has reviewed the nonclinical and clinical abuse-related data submitted in NDA 211964 for 

viloxazine and concludes that the drug does not have a concerning level of abuse potential and should 

not be controlled in the CSA.  This conclusion is based on the following data: 

	 In receptor binding and functional studies, viloxazine causes release of NE through blockade of 

the NET.  It also functions as an antagonist at specific 5-HT receptors. 

	 In animal general behavior tests, viloxazine did not produce behaviors consistent with drugs that 

have abuse potential. 

	 In animal physical dependence studies, chronic administration of viloxazine did not produce 

signs of withdrawal following drug discontinuation.  
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QELBREE (viloxazine extended-release capsules) 

NDA 211964 

	 Phase 1 multiple ascending dose studies in healthy subjects indicate that the drug produced 

dizziness, headache, and somnolence.  Abuse-related AEs did occur at supratherapeutic doses, 

(euphoric mood (1) and visual hallucination (1)) in these studies.  There was no increase in 

abuse-related AEs in subjects given Vyvanse or Concerta in conjunction with viloxazine.  In 

Phase 2 and 3 studies, abuse-related AEs occurred at low rates in viloxazine treated subjects 

(0.05 – 1.48%). These results indicate that abuse-related AEs occur at low rates in healthy and 

viloxazine-treated subjects. 

	 Viloxazine did not produce abuse potential, tolerance, or a withdrawal syndrome in previous use 

of the drug when it was approved and marketed in Europe as an antidepressant.  The formulation 

in Europe was for an immediate-release product which one might expect to have increased abuse 

potential based on the PK data in Table 9. 

3. Recommendations 

Based on the CSS determinations that viloxazine does not have abuse potential and does not appear to 

produce physical dependence, CSS concludes that: 

1.	 Viloxazine should not be recommended for control in the CSA. 

2. Section 9 (Drug Abuse and Dependence) should not be included in the drug label. 

II. DISCUSSION 

1. Chemistry 

1.1 Substance Information 

Viloxazine hydrochloride is the active pharmaceutical ingredient in extended-release capsules of 100, 

150, and 200 mg strengths.  The capsules are designed for oral consumption with a maximum dose of 

400 mg in a 24-hour period in pediatric patients ages 6 through 11 years old and a maximum dose of 

mg in a 24-hour period in patients aged 12 through 17 years old. Viloxazine, also known by the 

developmental codes 4072786 and SPN-812V, is the nonproprietary name of (RS)-2-[(2

ethoxyphenoxy)methyl]morpholine hydrochloride. Viloxazine has a molecular mass 273.8 amu, a 

chemical formula of C13H20NO3Cl, and a CAS # of 35604-67-2. Viloxazine is a white to off-white 

powder that is soluble in water and aqueous solutions at pH of 1.2 through 9.5 and is sparingly soluble 

in methanol (Table 1). Viloxazine has one chiral center and the drug substance is manufactured as a 

racemic mixture. 

(b) (4)
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NDA 211964 

Table 1: General Chemical Properties of Viloxazine 

Nomenclature 
International Non-proprietary Name 

(INN) 
Viloxazine hydrochloride 

Chemical Abstract Number (CAS) 35604-67-2 

Chemical Name (IUPAC) 
(RS)-2-[(2-ethoxyphenoxy)methyl]morpholine 

hydrochloride

 Substance codes 4072786 and SPN-812V 

Structure 
Molecular Formula C13H20NO3Cl 

Molecular mass 273.8 amu 

Structure 

O 

O NH 

O 

HCl 

General Properties 
Appearance White to almost white powder 

pKa 7.4 

Solubility (25°C) 

soluble in water and aqueous solution 

sparingly soluble in methanol 

slightly soluble in acetic acid 

insoluble in ethyl acetate 

Melting point 186.6°C 

Chirality/Stereochemistry 1 chiral center and is manufactured as a racemic mixture 

(b) (4)

Excipients in the capsule 

Viloxazine contains several excipients 

their functions are listed in Table 2. 

Table 2: Composition of Excipients Used to Manufacture Viloxazine ER (mg/capsule) 

. The excipients and 

The excipients in viloxazine do not have a known abuse liability. 

(b) (4)

Component Function Quantity 
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QELBREE (viloxazine extended-release capsules) 

NDA 211964 

100 mg 150 mg 200 mg 
Viloxazine (base) Active 115.5 173.23 231 

 

 

  

  

 

 

(b) (4)

1.2	 In Vitro Manipulation and Extraction Studies for Products with Abuse-Deterrent 
Features 

The Sponsor is not seeking abuse-deterrent labeling and did not conduct in vitro manipulation and 

extraction studies on the to-be-marketed formulation.  Study TR-07-012.01 was a dissolution study 

conducted on 100 and 200 mg capsules of viloxazine to determine their dissolution profile in 0 to 40% 

ethanol.  Release profiles at the 5% and 10% concentrations of ethanol were very similar resulting in full 

drug release between 14 and 16 hours.  Notably, dissolving the capsule in 40% ethanol released 75% of 

the drug in 30 minutes and all of the API in less than 1 hour.  The data indicate that dose dumping of the 

API is possible under these conditions.  

2.	 Nonclinical Pharmacology 

Receptor binding and activity assays can give an indication as to whether or not a substance affects a 

receptor pathway that is known to be associated with abuse potential.  For substances that are CNS 

active, the Sponsor is required to determine if their active pharmaceutical ingredient and any major 

metabolites will bind to and have activity at these receptors.  The Sponsor conducted binding and 

activity studies on viloxazine.  The data, summarized below, indicate that viloxazine is a serotonin and 

norepinephrine modulating agent (SNMA).  

2.1	 Receptor Binding and Functional Assays 

Binding Studies 

The Sponsor conducted a series of binding studies (Study numbers 809V-TOX2007-001a; 809V

TOX2007-051; 512V-PHARM2019-001) to evaluate the binding affinity of viloxazine to various 

receptors, ion channels, or transporters, some of which are known to be associated with abuse potential.  

The data provided by the Sponsor indicate that viloxazine does not bind significantly to cannabinoid, 

GABAA, dopamine, NMDA, or opioid receptors.  However, there was significant percent inhibition of 

control specific binding (defined as > 50%) of viloxazine at the norepinephrine transporter (NET) 

(94%), β2 adrenergic receptor (ADRB2) (86%), and the 5-HT1A (66%), 5-HT1B (78%), 5-HT2B (71%), 
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QELBREE (viloxazine extended-release capsules) 

NDA 211964 

5-HT2C (71%), and 5-HT7 (70%) receptors.  Study # 809v-TOX2007-001b determined the IC50
1 and Ki2 

of viloxazine at these receptors and transporters (Table 3). 

Table 3: Viloxazine Specific Receptor Binding Targets (Study # 809v-TOX2007-001b) 

Receptor/ 
Molecular Target 

IC50 
(µM) 

Ki 
(µM) 

5-HT1A 7.1 4.5 

5-HT2B 4.0 3.9 

5-HT2C 1.4 6.4 

5-HT7 3.2 1.2 

ADRβ2 2.7 1.1 

NET 0.84 0.63 

Functional Activity Studies 

The Sponsor conducted further studies to elucidate the functional activity of viloxazine at these 

transporters and receptors (Table 4). The data indicate that viloxazine functions through several 

mechanisms of action, the most predominant of which are NE release and modulation of 5-HT receptors.  

Viloxazine is a potent antagonist of the NE transporter, an antagonist of the 5-HT1A, 5-HT2B, 5-HT2C 

receptors and a weak agonist of the 5-HT7 receptor. 

Table 4: EC50 and IC50 (µM) of Viloxazine at Various Receptors 

IC50 (µM) EC50  (µM) Study # 
5-HT1A 17.5 NA 809v-TOX2007-035 

5-HT2B 27 NA 809v-TOX2007-050 

5-HT2C > 30 32 809v-TOX2007-050 

812v-TOX2018-007 

5-HT7 NA 1000 812v-TOX2018-007 

ADRβ2 > 30 NA 809v-TOX2007-050 

NET 0.26 NA 812v-PHARM2019-001 

2.2 Safety Pharmacology/Metabolites 

Absorption 

1 IC50 – The half maximal inhibitory concentration to a substance 

2 Ki – The inhibitory constant is a measure of the binding affinity of a substance to its substrate or receptor 
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NDA 211964 

Absorption was assessed after administering 100 mg/kg oral [14C]viloxazine to male and female rats 

(Study # 809v-TOX2007-023). This study determined that 88.6% of the drug is excreted 24 hours 

postdose, with 82% recovered in the urine and the rest recovered in the feces.  The data suggest that the 

majority of the drug is completely absorbed after oral administration and is then renally excreted within 

48 hours. 

The Sponsor did not conduct a pharmacokinetic (PK) analysis of viloxazine after single dose 

administration of the drug in animals.  However, several toxicity studies were conducted in rats, and 

dogs in which the PK of the drug was determined at steady state.  In these studies, the Sponsor did take 

PK measurements on the first day of administration to make comparisons to steady state administration 

of viloxazine.  According to the data presented in Table 5, female rats had double the Cmax and 

exposure of female rats when given the same dose.  

Table 5: PK Parameters of a Viloxazine on Day 1 Oral Doses of 25, 100, or 250 mg/kg/ in Rat Plasma 

Dose – 7days 25 mg/kg 100 mg/kg 250 mg/kg 

Sex M F M F M F 

Cmax (ng/mL) 386 667 1403 2147 2327 3927 

AUC24 (ng*h/mL) 468 1128 3838 9265 14604 25044 

Another study produced PK data for higher doses of 250 and 500 mg/kg in rats at steady state but not on 

the first day of dosing (Table 6). Because of the low number of rats sampled the data are highly 

variable and may not be indicative of the actual values.  For example, the mean Cmax of the male rats 

used three rats whereas the female measurement used only one.  No reason was given for the difference 

in the number of animals used, however, the data do indicate that female rats have higher Cmax values 

and exposure of viloxazine than their male counterparts. 

Table 6: PK Parameters of a Viloxazine at Steady State After Oral Doses of 250 or 500 mg/kg/day for 

Seven days in Rat Plasma 

Dose – 7days 250 mg/kg 500 mg/kg 

Rat plasma male female male female 

Cmax (ng/mL) 4040 5495 6623 13600 

tmax (h) 2 5 2 2 

AUC24 (ng*h/mL) 29159 66297 72257 188659 

t1/2 (h) ND ND 1.9 1.82 

ND = not determined 

Distribution 

Study # 809v-TOX2007-023 was also used to determine the distribution of viloxazine in rats.  Rats were 

given 100 mg/kg of oral [14C]-viloxazine and measurements of whole-body autoradiography were made 

to determine body distribution.  Measurement at 0.5 and 2 hours postdose indicated high drug levels in 

the gastrointestinal and renal systems.  According to the Sponsor, concentrations of viloxazine measured 

in the central nervous system were low and negligible eight hours postdose.  
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The Sponsor also conducted a brain penetration study (Study # 812v-TOX2018-020) of the three major 

circulating metabolites of viloxazine: 9-hydroxyrisperidone (9H-RSP), 5-hydroxyviloxazine (5H-VLX), 

and 5-hydroxy-glucuronide viloxazine (5H-VLX-G).  In this study, mice were given single IV doses of 

5 mg/kg of each drug and concentrations of the drug were determined in the brain.  The data presented 

in Table 7 below indicate that all three of the metabolites quickly permeate into the CNS and are 

quickly metabolized or excreted. 

Table 7: PK Parameters of a Single IV 5 mg/kg Dose of 9-Hydroxyrisperidone (9H-RSP), 5

Hydroxyviloxazine (5H-VLX), and 5-Hydroxy-glucuronide Viloxazine (5H-VLX-G) in Mice Brain 

Single administration 9H-RSP 5H-VLX 5H-VLX-G 

Cmax (ng/g) 508 299 72.2 

tmax (h) 0.5 1.0 0.5 

AUC24 (µg*h/g) 814 326 43 

t1/2 (h) 1.53 ND ND 

ND = not determined 

Studies 809v-TOX2007-026 and 809v-TOX2018-030 were conducted to determine the plasma protein 

binding of viloxazine in rat, dog, and human plasma samples.  In human plasma the plasma protein 

binding ranged from 75.7% to 82.2% over a concentration range of 0.5 to 10 μg/mL. 

Metabolism 

The metabolism of viloxazine was determined using in vitro and in vivo studies.  

In vitro metabolism study (Study # 809v-TOX2007-023) was conducted using primary hepatocytes from 

male rats, dogs, and humans given [14C]viloxazine.  In these three species, the rate of metabolism of 

viloxazine was highly variable.  After 120 minutes, human, dog, and rat hepatocytes metabolized 

approximately 10%, 50%, and 90% of the drug respectively.  Four major metabolites detected in the 

human samples M2 (desethyl SPN-809V glucuronide), M6 (hydroxy-SPN-809V), M8 (hydroxy-SPN

809V), and M11 (oxo-SPN-809V), were also detected in the rat or dog hepatocytes. 

In vivo metabolism of viloxazine was determined in two studies.  The first study (Study # 809v

TOX2007-023) was conducted in male and female rats given 100 mg oral [14C]viloxazine.  Viloxazine 

was metabolized to M5 (desethyl SPN-809V sulfate) (60.2%), M1 (19.5%), M2 (15.7%), and M13 (oxo

SPN-809V) (7.7%) in the blood 1 to 4 hours after administration.  There were no detectable levels of 

viloxazine 8 hours after dosing.  

Excretion 

The Sponsor also analyzed  excretion of the API in the studies used to measure the PK characteristics of 

viloxazine (Study # 809v-TOX2007-023).  Male and female rats administered 100-mg/kg oral doses of 

[14C]SPN-809V indicated that approximately 88% of the drug was excreted in the urine 24-hours 

postdose. After 168 hours, 84% of the radioactivity was recovered in the urine and 5-6% was recovered 

in the feces, indicating that the primary mode of excretion is through the urine. 
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2.3 Findings from Safety Pharmacology and Toxicology Studies 

Safety Studies 

The Sponsor conducted animal studies to assess the cardiovascular and respiratory safety pharmacology 

of viloxazine.  The cardiovascular effects of viloxazine were assessed in telemetrized male beagle dogs 

given oral doses of 0, 5, 25, and 50 mg/kg of drug (Study # 809v-TOX2007-031).  There were no 

statistical differences in heart rate, arterial blood pressure, temperature, and no changes in the ECG.  

Stimulant drugs that treat ADHD such as the amphetamines typically produce increases in these 

parameters. 

Study # 809v-TOX2007-021 was conducted to assess the respiratory effects of viloxazine in rats 

administered single oral doses of 25, 100, and 400 mg/kg.  There were no significant differences in 

respiratory rate, tidal volume, and minute volume compared to the control animals.  

Toxicity Studies 

The Sponsor provided one single-dose administration toxicity study using viloxazine.  The study was 

conducted in 1974 in rats and produced LD50 data of 0.98 mg/kg in male and 0.89 in female rats after 

14 days of oral administration.  There were also reports of convulsions after single oral doses of 0.784 

g/kg, typically leading to death after doses of 1.58 g/kg. 

The Sponsor conducted a series of repeat-dose toxicity studies in mice, rats, and dogs (Table 8). Abuse-

related studies are typically conducted in rats, and therefore this review will focus on the toxicokinetic 

and behavioral effects of viloxazine in rats.  All doses of viloxazine resulted in lower body weights.  

Rats given doses less than 250 mg/kg/day appeared to have no significant CNS-related effects, however, 

doses above this range produced convulsions that often led to death.  In one study, hypoactivity, ataxia, 

twitching tremors, and sensitivity were noted in rats given doses of 500 mg/kg/day.  Doses of 900 and 

1500 mg/kg/day were lethal to all rats. 

Table 8: Overview of Toxicological Studies in Animals using Viloxazine 

Study # Single/Repeat 
Dose 

(mg/kg) 

Species 

(Strain) 
Adverse Event 

809v

TOX2009

006 

3-week 
25, 100, 

250 
rat Red material around the mouth, lower body weights 

723-0078 18-month 
20, 60, 

80, 120 
rat Reduction in body weight 

723-0048 6-month 
20, 60, 

180 
rat No significant changes 

809v

TOX2007

002 

7-day 

250, 

500, 

900, 

1500 

rat 
Hypoactivity, ataxia, twitching tremors, sensitivity, 

900 and 1500 mg resulted in death from convulsions 
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809v

TOX2007

017 

4-week 
25, 100, 

250 
rat Reduction in body weight 

2.4 Animal Behavioral Studies 

General CNS effects 

A neurological evaluation of viloxazine (Study # 809v-2001-022) was conducted in mice orally 

administered doses of 25, 100, or 400 mg/kg.  An assessment of neurological effects was based on 

observations of mice 2, 4, 6, and 24 hours postdose in a modified Irwin screen.  The only measures that 

were statistically different from the control animals include a decrease in the approach response, 

mydriasis, and decreased body temperature.  The decreased approach response was only noted in the 

400 mg/kg group, was highly variable, and was difficult to discern.  Mydriasis developed in both the 100 

and 400 mg/kg groups between 4 and 6 hours postdose.  Mydriasis was not present by 24 hours. The 

male mice treated with 400 mg/kg had a significant decrease in body temperature at all time points, but 

the female mice did not.  The reasons for the sex difference and the mechanism behind this are unclear.  

No neurological effects were detected in animals given 25 mg/kg viloxazine. 

2.5 Tolerance and Physical Dependence Studies in Animals 

The Sponsor conducted several toxicity studies in which rats were repeatedly dosed with viloxazine 

followed by a multi-week recovery period in which no drug was administered.  Rats given doses of 25, 

100, or 250 mg/kg/day for 4-weeks or 25, 100, or 250 mg/kg/day for 13-weeks showed no signs of 

physical dependence.  However, rats in these studies did not produce significant behavioral effects, 

therefore, the doses may not have been high enough to produce physical dependence.  Similar data were 

produced in dogs treated with doses of 10, 25, or 45 mg/kg/day for 13-weeks followed by a 4-week 

recovery period. 

Physical dependence of viloxazine was tested in 6 monkeys given 16 mg/kg IM BID for 31 days. 

Animals were given 1 mg/kg naloxone on days 14 and 28 to test precipitation of withdrawal. 

During the withdrawal test, observations were conducted on gross behavioral effects, body 

weights and rectal temperatures. During the administration period a slight decrease in motor 

activity was observed. No withdrawal signs were observed with the administration of naloxone. 

There were no significant signs of withdrawal for 5 days after the 31-day treatment period. 

Two cross physical dependence studies were also conducted.  Cross-physical dependence to morphine 

(sub-Q) was tested in 8 monkeys who were given 3 mg/kg morphine 4 times daily for greater than 1 

year. They were withdrawn for 11 hours and given 8 or 16 mg/kg viloxazine.  In the second study, cross-

physical dependence to barbital was tested in 8 monkeys who were orally administered 75 mg/kg 

barbital twice daily for 16 weeks. They were withdrawn for 24 hours and given 16 or 32 mg/kg 

viloxazine (Yanagita et al., 1980).  Viloxazine was unable to rescue the withdrawal symptoms in either 

study compared to the control animals. 
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These data indicate that in animal studies viloxazine did not produce physical dependence similar to 

morphine or barbital, and does not produce noticeable withdrawal effects upon discontinuation. 

3. Clinical Pharmacology 

Determining the clinical pharmacology of a drug is an important aspect in understanding the mechanism 

of action of a drug of abuse.  Understanding the PK parameters can give an indication as to how a drug 

will be abused and therefore how it should be tested in a human abuse potential study.  

3. 1 Absorption, Distribution, Metabolism, Elimination (ADME) 

Absorption 

The PK parameters of viloxazine were assessed in a series of studies under various clinical states such as 

single dose, steady state, fed, fasted, and with alcohol.  No single-dose PK studies were conducted in 

children aged 6-17 years old.  The data presented below were obtained from adult subjects.  The 

Sponsor did develop an across study PK model to derive the PK parameters in patients 6-17 years old.  

The numbers projected in the model are similar to those obtained in healthy adult subjects presented 

below. 

1.	 Studies 812P102 and 812P103 were dosing and formulation studies.  In these studies, 

comparisons were made between immediate release formulations and extended release 

formulations of viloxazine in healthy adults (N=28).  The subjects in Study # 812P103 received 

two treatments composed of two different formulations: 

a.	 200 mg SPN812 ER capsule 

b.	 200 mg SPN812 IR capsule 

Table 9: PK Parameters of Single Oral Doses of 200mg ER and IR formulations of SPN812 

Treatment (200 mg Viloxazine) 
PK Parameter SPN812 ER SPN812 IR 
Cmax (µg/mL) 1.33 3.42 

tmax (h) 5.25 1.96 

AUClast 

(µg*h/mL) 
26 30.9 

t1/2 (h) 7.02 4.26 

2.	 The data in Table 9 indicate that the IR formulation of SPN812 has a higher Cmax and exposure 

(AUC), and a lower tmax and half-life relative to the ER formulation.  The abuse potential of the 

substance should be considered under these different formulations.  Considering the PK 

parameters (i.e., higher Cmax and more rapid Tmax), the IR formulation may have a higher 

relative abuse potential compared to the ER formulation if viloxazine has abuse potential. 

3.	 Study # 812P120 was conducted to determine the safety and tolerability of ascending single and 

multiple doses of SPN-812 at therapeutic and supratherapeutic doses.  The study was divided 

into seven cohorts which received 300 to 2100 mg of SPN-812 in 300 mg increments with 56 
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healthy adult subjects completing the study.  The data in Table 10 and Table 11 indicate that the 

overall, oral doses of viloxazine increase the Cmax and AUC linearly from 300 to 900 mg.  The 

Cmax and AUC plateau at doses of 900 and 1200 mg and only begin to increase again between 

1500 and 2100 mg. The half-life of viloxazine fluctuates widely between these doses, however, 

it will range between 9.6 and 15.33 hours at therapeutic doses of the drug.  

Table 10: PK Parameters of Single Oral Doses of SPN-812 in Healthy Adults 

SPN-812 (mg) 
PK Parameter 300 600 900 1200 1500 1800 2100 
Cmax (µg/mL) 2.04 3.51 5.32 5.38 7.62 9.18 10.7 

tmax (h) 4.86 6.7 7.02 5.85 7.85 7.62 7.03 

AUCt (µg*h/mL) 40.71 80.88 129.7 130.3 173.3 206.3 246.2 

t1/2 (h) 9.6 15.33 17.01 17.27 14.26 13.34 13.27 

Table 11: PK Parameters of Steady State Oral Doses of SPN-812 in Healthy Adults 

SPN-812 (mg) 
PK Parameter 300 600 900 1200 1500 1800 2100 
Cmax (µg/mL) 2.51 4.69 7.63 7.66 10.6 11.6 16.9 

tmax (h) 5.83 5.17 5.67 3.51 4.67 6.8 8.2 

AUCt (µg*h/mL) 40.23 78.3 135.8 133.6 175.4 203.5 293.2 

4.	 Study # 812105 was conducted to evaluate the effect of food and sprinkling on the 

bioavailability of SPN-812 ER in healthy subjects.  Subjects in the study received three 

treatments: 

a. Treatment A: 200 mg SPN-812 ER intact oral capsule after overnight fast (10 hours) 

b. Treatment B: contents of 200 mg SPN-812 ER capsule sprinkled over one tablespoon of 

applesauce administered after overnight fast (10 hours) 

c. Treatment C: 200 mg SPN-812 ER intact oral capsule following an 800 – 1000 calorie 

meal 

The data presented in Table 12 indicate that there is no significant difference in Cmax or 

exposure (AUC) of viloxazine when administered under the prescribed conditions of the study.  

Sprinkling the contents on applesauce did decrease the tmax, however, it is unknown if this 

would produce a significantly different clinical effect. 

Table 12: PK Parameters of SPN-812 in Fasted vs. Fed State and Sprinkled on Apple Sauce in Healthy 

Adults
 

Treatment (200 mg Viloxazine ER) 
PK Parameter Intact/Fasted Sprinkle/Fasted Intact/Fed 
Cmax (µg/mL) 1.39 1.24 1.25 

tmax (h) 4 3 4 
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AUClast 

(µg*h/mL) 
25.6 24 23.2 

t1/2 (h) 6.75 9.52 8.78 

5.	 Study # 812P115 was conducted to determine the effects of alcohol on the bioavailability of 

single ER doses of SPN812. Healthy adult males (N=32) received single oral doses of 200 mg 

SPN812 coadministered with 0%, 4%, 20%, or 40% alcohol (ethanol).  Increasing concentrations 

of alcohol decreased the Cmax (1.42 µg/mL at 0% to 0.977 µg/mL at 40%), decreased the 

exposure (28.11 µg*h/mL at 0% to 23.26 µg*h/mL at 40%), and had variable effects on the tmax 

(5h at 0%, 5h at 4%, 7h at 20%, and 2h at 40%). 

The Sponsor also conducted studies to determine the effects of viloxazine on the PK of currently 

approved ADHD drugs such as Vyvanse (lisdexamfetamine) (Study # 812P113-2) and Concerta 

(methylphenidate) (Study # 812P113-3).  The studies indicate that viloxazine (700 mg oral) produced a 

slight increase in the Cmax, Tmax, and AUC of lisdexamfetamine (50 mg), although these increases 

were not significant.  There were no significant changes in the PK parameters of viloxazine alone in 

comparison to viloxazine + lisdexamfetamine.  Similar results were produced with methylphenidate (36 

mg) indicating that it did not affect the PK of viloxazine.  Overall, the data from these two studies 

suggest there are no drug-drug interactions between viloxazine and lisdexamfetamine or between 

viloxazine and methylphenidate. 

Distribution, Metabolism and Elimination 

The Sponsor conducted a mass balance study to determine the distribution, metabolism, and elimination 

of viloxazine in seven healthy adults (Study # 812P111).  Subjects received single oral doses of [14C]

viloxazine solution (20 mL) and plasma, urine, and feces were collected at specific time points for 96 

hours. An average of 103.2% of the total radioactive dose was recovered with 90% recovered in the first 

24 hours. The majority (102%) of the radioactivity was recovered in the urine indicating that the drug is 

renally excreted. 

4. Clinical Studies 

4.1 Human Abuse Potential Studies 

The Sponsor did not conduct a HAP study to assess the abuse potential of viloxazine in humans. 

4.2 Adverse Event Profile Through all Phases of Development 
The Sponsor conducted 11 Phase 1 Studies and six Phase 2/3 studies during the clinical development 

program for viloxazine.  The phase 1 studies were conducted in normal healthy adult volunteers and the 

phase 2/3 studies were conducted in children from 6 through 17 years of age who may have a difficult 

time identifying abuse-related AEs because of inexperience or age.  All AEs were coded to a Medical 

Dictionary for Regulatory Activities (MedDRA) and the MedDRA system organ class (SOC) and 

preferred term (PT). The following is a description and analysis of abuse-related AEs found during 

different phases of clinical development. 
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Phase1 studies: 

The Phase 1 studies were conducted as a range of different studies with different objectives and 

endpoints. The AEs related to abuse in these study are specified in Table 13 and 

APPEARS THIS WAY ON ORIGINAL
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Table 14. 

	 The initial studies were dose range finding studies (Study #s 812P102 and 812P103) utilizing 

healthy normal volunteers (HNV) administered single and multiple oral doses of viloxazine IR 

(60 mg TID) or viloxazine ER (200 mg) in a crossover design.  

	 Study # 812P105 was conducted to assess the food effect of 200 mg of single oral doses of 

viloxazine under fed and fasted conditions and when sprinkled on apple sauce.  

	 Study # 812P111 was a mass balance study in which there were no reports of AEs typically 

associated with abuse potential. 

	 Study # 812P112.1 was conducted in subjects who have mild or moderate renal impairment but 

are otherwise healthy.  These subjects received a single oral dose of 400 mg viloxazine. 

	 Study # 812P113.1 was conducted to evaluate the effects of genetic polymorphisms on the PK of 

viloxazine in healthy fasted adults. 

	 The Sponsor also conducted two safety studies (Study # 812P117 and 812P120) to determine the 

effects of viloxazine on cardiac repolarization and general tolerability to supratherapeutic doses.  

HNV were given oral doses up to 2100 mg which is 3.5-fold the highest therapeutic dose of 600 

mg for subjects between the ages of 12 and 17 inclusive.  The Sponsor is pursuing an indication 

in adults with ADHD (b) (4)

In total from the phase 1 studies, 321 healthy subjects received oral doses of viloxazine ranging from 

200 to 2100 mg. The most common AEs from the phase 1 studies were dizziness 30 (9.35%), headache 

26 (8.1%), somnolence 22 (6.85%), nausea 10 (3.12%), and fatigue 7 (2.18%) ( 
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Table 14). Out of 30 subjects given 3-fold the highest therapeutic dose of 1800 mg, there was one 

report of euphoric mood (3.33%) and one report of a visual hallucination (3.33%) (Table 13). In both 

cases the study investigator found that these AEs may have been related to the study drug, however, no 

action was taken regarding changes to the study medication. 
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Table 13: Abuse Related Adverse Events from Phase 1 Studies in Healthy Adult Subjects Broken Down 

by Dose, Expressed as # (%) 

Treatment - Viloxazine (mg) 
Preferred 
Terms 

Place 
bo 

3 X 60 mg 
IR 200 300 400 900 1200 1500 1800 2100 

N = 14 52 109 6 6 43 6 6 30 6 

Abnormal 

dreams 
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

1 

(16.67) 
0 (0) 0 (0) 

Decreased 

appetite 
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 3 (10.0) 

2 

(33.33) 

Disorientation 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
1 

(16.67) 

Dizziness 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
7 

(16.28) 
0 (0) 0 (0) 

20 

(66.67) 

3 

(50.0) 

Euphoric mood 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (3.33) 0 (0) 

Fatigue 0 (0) 1 (1.92) 
3 

(2.75) 
0 (0) 0 (0) 

1 

(2.33) 
0 (0) 0 (0) 2 (6.67) 0 (0) 

Feeling 

abnormal 
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (3.33) 0 (0) 

Feeling jittery 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (3.33) 0 (0) 

Feeling of 

relaxation 
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2 (6.67) 0 (0) 

Hallucination, 

visual 
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (3.33) 0 (0) 

Headache 
1 

(7.14) 
2 (3.85) 

6 

(5.5) 
0 (0) 

2 

(33.33) 
0 (0) 

3 

(50.0) 

1 

(16.67) 

8 

(26.67) 

3 

(50.0) 

Irritability 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (3.33) 0 (0) 

Lethargy 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (3.33) 0 (0) 

Nausea 
1 

(7.14) 
1 (1.92) 0 (0) 0 (0) 0 (0) 

2 

(4.65) 
0 (0) 0 (0) 2 (6.67) 

4 

(66.67) 

Nervous 0 (0) 1 (1.92) 
1 

(0.92) 
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

Somnolence 0 (0) 3 (5.77) 
3 

(2.75) 

1 

(16.67) 

1 

(16.67) 

7 

(16.28) 
0 (0) 0 (0) 6 (20.0) 

1 

(16.67) 

Tremor 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
1 

(16.67) 

Vision Blurred 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (3.33) 0 (0) 
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Table 14: Combined Adverse Events from Phase 1 Studies in Healthy Adult Subjects, expressed as # 

(%) 

Preferred Terms Overall # (%) 
N = 321 

Abnormal dreams 1 (0.31) 

Decreased appetite 5 (1.56) 

Disorientation 1 (0.31) 

Dizziness 30 (9.35) 

Euphoric mood 1 (0.31) 

Fatigue 7 (2.18) 

Feeling abnormal 1 (0.31) 

Feeling jittery 1 (0.31) 

Feeling of relaxation 2 (0.62) 

Hallucination, visual 1 (0.31) 

Headache 26 (8.1) 

Irritability 1 (0.31) 

Lethargy 1 (0.31) 

Nausea 10 (3.12) 

Nervous 2 (0.62) 

Somnolence 22 (6.85) 

Tremor 1 (0.31) 

Vision Blurred 1 (0.31) 

Drug-drug interaction studies: 

The Sponsor also conducted three DDI studies in which the effects of Vyvanse, Concerta, and alcohol 

(ethanol) on the PK of viloxazine were analyzed. 

Study # 812P113.2 was conducted to assess the PK of viloxazine and Vyvanse (lisdexamfetamine 

dimesylate) when administered as single oral doses in the fasted state.  HNV adults received 50 mg oral 

Vyvanse + 700 mg oral viloxazine compared to single doses of each drug.  The data in 
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1.	 Table 15 indicate that single oral doses of 50 mg Vyvanse + 700 mg viloxazine did not produce 

significant abuse related AEs.  

APPEARS THIS WAY ON ORIGINAL
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Table 15: Adverse Events in HNV of Single Oral Doses of Vyvanse (50 mg) and Viloxazine (700 mg) 

(N = 35), expressed as # (%) 

Treatment 
Preferred Term A (Vyvanse 50 mg) B (viloxazine 700 mg) A + B (N=36) 

Decreased appetite 2 (5.71) 0 (0) 1 (2.86) 

Dizziness 1 (2.86) 2 (5.71) 1 (2.86) 

Energy increased 3 (8.57) 0 (0) 1 (2.86) 

Headache 2 (5.71) 0 (0) 2 (5.71) 

Nausea 0 (0) 3 (8.57) 6 (17.14) 

Paresthesia 0 (0) 0 (0) 1 (2.86) 

restlessness 1 (2.86) 0 (0) 0 (0) 

Somnolence 1 (2.86) 3 (8.57) 0 (0) 

Vision blurred 0 (0) 1 (2.86) 0 (0) 

2.	 Study # 812P113.3 was conducted to assess the PK of viloxazine and Concerta 

(methylphenidate) when administered as single oral doses in the fasted state.  HNV adults 

received 36 mg oral Concerta + 700 mg viloxazine compared to single doses of each drug.  The 

data in Table 16 indicate that single oral doses of 36 mg Concerta + 700 mg viloxazine did not 

produce significant abuse related AEs.  

Table 16: Adverse Events in HNV of Single Oral Doses of Concerta (36 mg) and Viloxazine (700 mg), 

expressed as # (%) 

Treatment 
Preferred Term A (Concerta 36 mg) (N=34) B (viloxazine 700 mg) (N=35) A + B (N=34) 

Anxiety 1 (2.94) 1 (2.86) 4 (11.11) 

decreased appetite 0 (0) 1 (2.86) 0 (0) 

Disturbance in attention 0 (0) 0 (0) 1 (2.78) 

Dizziness 1 (2.94) 5 (14.29) 3 (8.33) 

Fatigue 0 (0) 1 (2.86) 1 (2.78) 

Feeling of relaxation 0 (0) 0 (0) 1 (2.78) 

Headache 0 (0) 0 (0) 3 (8.33) 

Nausea 1 (2.94) 2 (5.71) 3 (8.33) 

Paresthesia 0 (0) 1 (2.86) 0 (0) 

Somnolence 0 (0) 5 (14.29) 0 (0) 

Vision Blurred 1 (2.94) 0 (0) 0 (0) 

3.	 Study # 812P115 evaluated the effect of alcohol (ethanol) on the bioavailability of a single dose 

of viloxazine.  HNV adults received 200 mg viloxazine + 0, 4, 20, or 40% ethanol in orange juice 

(240 mL of solution).  In vitro extraction data indication that 40% ethanol can significantly 

increase the release of viloxazine, however, there do not appear to be a significant number of 
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abuse related AEs at this dose of ethanol.  The major AE reported in these subjects was alcohol 

poisoning with 6 (19.35%) at the 20% dose and 12 (38.71%) at the 40% dose. 

Table 17: Adverse Events in HNV of Viloxazine with 0, 4, 20, or 40% Ethanol (N =32) 

Viloxazine 200 mg 
Ethanol Treatment 0% 4% 20% 40% 
Alcohol poisoning 0 (0) 0 (0) 6 (19.35) 12 (38.71) 

Dizziness 1 (3.23) 0 (0) 0 (0) 0 (0) 

Fatigue 1 (3.23) 0 (0) 0 (0) 1 (3.23) 

Headache 1 (3.23) 0 (0) 2 (6.45) 3 (9.68) 

Myalgia 0 (0) 0 (0) 1 (3.23) 1 (3.23) 

Nausea 0 (0) 0 (0) 0 (0) 2 (6.45) 

Somnolence 0 (0) 0 (0) 1 (3.23) 1 (3.23) 

Conclusion of Phase 1 studies 

In eleven phase 1 studies conducted in healthy adults, oral doses of viloxazine did not produce 

concerning AEs that are typically associated with abuse potential.  The doses used in these studies 

ranged from the highest therapeutic dose of 600 mg to supratherapeutic doses in children from 12 

through 17 years of age.  

. 

(b) (4)

Phase 2 and 3 studies: 

The Sponsor conducted six phase 2/3 studies in children ages 6 through 17 years of age at oral doses of 

viloxazine ranging from 100 to 600 mg.  The one phase 2 study (study # 812P202) was conducted in 

children from 6 through 12 years of age with ADHD and the AEs are presented in Table 18. The five 

phase 3 studies were conducted in children with ADHD and the data are divided into two groups based 

on dose from ages 6 through 11 (Table 19) and ages 12 through 17 (Table 20). 

Phase 2 study #812P202 

Title: Evaluation of SPN-812 ER Efficacy and Safety in Children with ADHD - A Double-Blind, 
Placebo-Controlled, Dose-Ranging Study 

In this study, 193 children with ADHD aged 6 through 12 years old received oral doses of viloxazine 

ranging from 100 to 400 mg.  The most prevalent AEs in the study were somnolence, 40 (20.73%), 

headache, 25 (12.95%), and decreased appetite, 24 (12.43%).   There were also instances of fatigue, 10 

(5.18%) and nausea, 10 (5.18%), however, there were no reports of euphoric mood, altered mood, or 

hallucinations in this age group (Table 18). 
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Table 18: AEs in Children ages 6 through 12 with ADHD (Phase 2 study # 812P202) reported as # (%) 

Viloxazine ER (mg) 
Preferred Term Placebo 100 200 300 400 Overall 
N = 24 48 48 48 49 193 

Decreased appetite 2 (8.33) 5 (10.42) 7 (14.58) 4 (8.33) 8 (16.33) 24 (12.43) 

Fatigue 0 (0) 2 (4.17) 2 (4.17) 1 (2.08) 5 (10.42) 10 (5.18) 

Headache 1 (4.17) 4 (8.33) 6 (12.50) 6 (12.50) 9 (18.37) 25 (12.95) 

Irritability 0 (0) 1 (2.08) 4 (8.33) 2 (4.17) 1 (2.08) 8 (4.15) 

Nausea 0 (0) 2 (4.17) 1 (2.08) 5 (10.42) 2 (4.17) 10 (5.18) 

Somnolence 1 (4.17) 7 (14.58) 10 (20.83) 11 (22.92) 12 (24.29) 40 (20.73) 

Weight decrease 0 (0) 0 (0) 1 (2.08) 0 (0) 4 (8.33) 5 (2.59) 

Phase 3 studies #812P301 and #812P303: 

These studies were efficacy studies conducted in children with ADHD.  In both studies, subjects were 6 

– 11 years old. Subjects in Study 812P301 received low doses of 100 and 200 mg viloxazine and 

subjects in Study 812P303 received placebo and viloxazine doses of 200 and 400 mg. 

The data in Table 19 indicate that for children aged 6 – 11, the most common AE was dizziness 73 

(13.98%) split almost evenly between the 100 and 200 mg doses.  Interestingly, there were no reports of 

dizziness at the highest dose of 400 mg.  Subjects also reported instances of somnolence, 61 (11.69%), 

headache, 50 (9.58%), and decreased appetite, 41 (7.85%).  The AE most predictive of abuse liability in 

this study, affect lability, was reported 8 (1.53%) times and in less than 2% of the population and was 

also reported 3 (1.15%) times in the placebo group.  This combination of AEs indicates that viloxazine 

at doses of 100 to 400 mg did not produce a concerning number of abuse related AEs in children 6 – 11 

years of age. 

Table 19: AEs in Children ages 6 through 11 with ADHD Given Oral Doses of SPN-812 (Study #s 

812P301 and 812P303) reported as # (%) 

Viloxazine ER (mg) 
6-11 years old Placebo 100 200 400 Overall 
N = 262 154 268 100 522 

Affect lability 3 (1.15) 0 (0) 4 (1.49) 4 (4.00) 8 (1.53) 

Anxiety 2 (0.76) 0 (0) 0 (0) 1 (1.00) 1 (0.19) 

Decreased appetite 0 (0) 8 (5.19) 24 (8.96) 9 (9.00) 41 (7.85) 

Dizziness 10 (3.82) 34 (22.08) 39 (14.55) 0 (0) 73 (13.98) 

Fatigue 6 (2.29) 6 (3.90) 15 (5.60) 9 (9.00) 30 (5.75) 

Headache 11 (9.74) 15 (9.74) 29 (10.82) 6 (6.00) 50 (9.58) 

Irritability 4 (1.53) 4 (2.60) 5 (1.87) 6 (6.00) 15 (2.87) 

Lethargy 0 (0) 0 (0) 1 (0.37) 2 (2.00) 3 (0.57) 

Nausea 6 (2.29) 2 (1.30) 9 (3.36) 2 (2.00) 13 (2.49) 

Paresthesia 0 (0) 0 (0) 0 (0) 1 (1.00) 1 (0.19) 

Sedation 0 (0) 3 (1.95) 10 (3.37) 3 (3.00) 16 (3.07) 
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Somnolence 5 (1.91) 16 (10.39) 31 (11.57) 14 (14.00) 61 (11.69) 

Phase 3 studies #812P302 and #812P304: 

These studies were efficacy studies conducted in children with ADHD in which subjects were 12 – 17 

years old. Subjects in Study 812P302 received low doses of 200 and 400 mg viloxazine and subjects in 

Study 812P304 received placebo and doses of 400 and 600 mg. 


The data in Table 20 indicate that for children aged 12 – 17, the most common AE was somnolence 61 

(15.14%) split almost evenly between the three doses.  Subjects also reported instances of headache 46 

(11.41%), fatigue 34 (8.43%), decreased appetite (7.85%), and nausea 24 (5.96%).  The AE most related 

to abuse, affect lability, was reported 5 (1.24%) times and in less than 2% of the population and was also
 
reported 2 (1.00%) times in the placebo group.  This combination of AEs indicates that viloxazine at 

doses of 200 to 600 mg did not produce a concerning number of abuse related AEs in children 12 – 17 

years of age.
 

Table 20: AEs in Children aged 12 through 17 with ADHD Given Oral Doses of Viloxazine (Study #s 

812P302 and 812P304) reported as # (%)
 

Viloxazine ER (mg) 
12 - 17 years old Placebo 200 400 600 Overall 
N = 201 99 205 99 403 

Affect lability 2 (1.00) 0 (0) 5 (2.44) 0 (0) 5 (1.24) 

Anxiety 0 (0) 1 (1.01) 1 (0.49) 0 (0) 2 (0.49) 

Decreased appetite 2 (1.00) 5 (5.05) 15 (7.32) 6 (6.06) 26 (6.45) 

Depressed mood 2 (1.00) 0 (0) 1 (0.49) 2 (2.02) 3 (0.74) 

Dizziness 2 (1.00) 2 (2.02) 2 (0.98) 3 (3.03) 7 (1.74) 

Fatigue 5 (2.49) 4 (4.04) 19 (9.27) 11 (11.11) 34 (8.43) 

Headache 20 (9.95) 10 (10.10) 27 (13.17) 9 (9.09) 46 (11.41) 

Irritability 1 (0.50) 1 (1.01) 7 (3.41) 5 (5.05) 13 (3.23) 

Lethargy 0 (0) 1 (1.01) 0 (0) 0 (0) 1 (0.25) 

Nausea 5 (2.49) 3 (3.03) 12 (5.85) 9 (9.09) 24 (5.96) 

Sedation 2 (1.00) 0 (0) 5 (2.44) 4 (4.04) 9 (2.23) 

Somnolence 11 (5.47) 13 (13.13) 29 (14.15) 19 (19.19) 61 (15.14) 

The last phase 3 study (Study #812P310) conducted by the Sponsor is an ongoing open label extension 

study in which subjects from 6 – 17 years of age are receiving doses of viloxazine equivalent to those 

that they received in prior studies.  The data cutoff date was December 31, 2018.  The collection of AEs 

from all phase 3 studies (Study #s 812P301, 302, 303, 304, and 310) are presented in Table 21 for 

subjects aged 6 through 17 compared to placebo.  In these studies, the most common AEs were 

somnolence 360 (16.68%), headache 218 (10.10%), decreased appetite 167 (7.74%), and fatigue 120 

(5.56%). Taken together these AEs do not indicate that viloxazine produces abuse potential at these 

doses in this population.  

In these studies, viloxazine did produce affect lability, 32 (1.48%), auditory hallucination, 1 (0.05%), 

and visual hallucination, 2 (0.10%).  
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1.	 The cases of affect lability were determined to be possibly drug related, however, individuals 

with ADHD may also have undiagnosed psychiatric events.  The placebo population had 5 

(1.02%) subjects report an AE of affect lability. 

2. The auditory hallucination was in subject # (b) (6) from Study # 812P310 and was deemed 

as being possibly drug related, however, up follow-up with the subjects mother indicated that the 

subject had lied to the study investigators about the hallucination. 

3. The visual hallucination was in subject # (b) (6)  from Study # 812P310 and was deemed 

as being possibly drug related.  

4. The visual hallucination was in subject # (b) (6)  from Study # 812P310 and was deemed 

as being possibly drug related.  The hallucinations were considered resolved the following day. 

Table 21: Combined AEs from Phase 2 and 3 Studies in Children with ADHD Aged 6 Through 17 

Given Oral Doses of Viloxazine Compared to Placebo, reported as # (%) 

Placebo Viloxazine 
N = 487 2158 

Affect lability 5 (1.02) 32 (1.48) 

Anxiety 2 (0.41) 12 (0.56) 

Decreased appetite 4 (0.82) 167 (7.7.4) 

Depressed mood 2 (0.41) 7 (0.32) 

Disturbance in attention 0 (0) 4 (0.19) 

Dizziness 12 (2.46) 88 (4.08) 

Fatigue 11 (2.26) 120 (5.56) 

Feeling jittery 0 (0) 1 (0.05) 

Hallucination, auditory 0 (0) 1 (0.05) 

Hallucination, visual 0 (0) 2 (0.10) 

Headache 32 (6.57) 218 (10.10) 

Irritability 5 (1.03) 65 (3.01) 

Lethargy 0 (0) 10 (0.46) 

Nausea 11 (2.26) 65 (3.01) 

Paresthesia 0 (0) 1 (0.05) 

Sedation 2 (0.41) 45 (2.09) 

Somnolence 17 (3.49) 360 (16.68) 

Viloxazine did not produce a concerning number or group of AEs that are related to abuse in subjects 

from 11-17 years of age at oral doses ranging from 100 to 600 mg.  

4.3 Safety Profile 

Phase 1, multiple ascending-dose studies in healthy subjects showed rates of euphoria and hallucinations 

of less than 1% in subjects treated with viloxazine and these AEs were absent in the placebo group. 

These AEs were produced at supratherapeutic doses in HNV. In Phase 2 and 3 studies, abuse-related 

AEs occurred at low rates in viloxazine treated subjects despite the presence of other neurological and 

psychiatric AEs (e.g., dizziness, headache, nausea, irritability).  
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4.4 Evidence of Abuse, Misuse and Diversion in Clinical Trials 

The Sponsor evaluated four main sources of data from clinical studies for potential overdoses and 

noncompliance with study drug or diversion, including AE searches, protocol deviation records, 

drug accountability records, and compliance records. Searches of discontinuations related to lack 

of compliance to study medication were also conducted. 

There were no cases of overdose reported in the Phase 1 studies. In the Phase 2/3 studies, there were 

four cases of overdose or medication error that were reported as AEs. These cases were primarily related 

to medication errors (e.g., taking 2 capsules instead of 1 on one or more occasions), observed in the 

viloxazine treatment groups and these were not considered to be related to abuse, diversion, or drug-

seeking behavior. While some subjects were discontinued due to non-compliance with study drug 

administration, these were mainly related to underdosing.  Information for the previously marketed 

formulation of viloxazine in Europe indicate that overdose is characterized by drowsiness, coma, loss of 

reflexes, and occasional hypotension and tachycardia.  

4.5 Tolerance and Physical Dependence Studies in Humans 

There was no indication of tolerance or physical dependence in the human studies, however, these 

characteristics were not directly assessed.  However, published literature on the previously marketed 

formulation of viloxazine indicates that in rare instances some patients experienced “rebound” 

depression or withdrawal symptoms but not tolerance (Brion and Chevalier, 1982). 

5. Regulatory Issues and Assessment 

Based on the preclinical data and the abuse-related AE profile in clinical studies, we recommend that 

viloxazine not be controlled in the CSA.  (b) (4)

CSS recommendations regarding the label are addressed in the Recommendations section. 
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	Recommendations from NDA review 
	Based on the CSS determination that viloxazine does not have abuse potential and does not appear to produce physical dependence, CSS concludes that: 
	1.. 
	1.. 
	1.. 
	Viloxazine should not be recommended for control in the CSA. 

	2.. 
	2.. 
	Section 9 (Drug Abuse and Dependence) should not be included in the drug label. 
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	QELBREE (viloxazine extended-release capsules) 

	Dosage Form and Route: 
	Dosage Form and Route: 
	For oral use 

	Application Type/Number: 
	Application Type/Number: 
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	Applicant: 
	Applicant: 
	Supernus Pharmaceuticals 


	1 INTRODUCTION 
	1 INTRODUCTION 
	On February 3, 2021, Supernus Pharmaceuticals re-submitted for the Agency’s review an original New Drug Application (NDA) for QELBREE (viloxazine extended-release capsules), for oral use.  The purpose of the submission is to seek approval for the use of QELBREE (viloxazine extended-release capsules), for oral use, for the treatment of attention deficit hyperactivity disorder (ADHD) in children ages 6-17.  This application was originally submitted on November 8, 2019, but received a Complete Response (CR) le
	This collaborative review is written by the Division of Medical Policy Programs (DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a request by the Division of Psychiatry (DP) on March 12, 2021 for DMPP and OPDP to review the Applicant’s proposed Medication Guide (MG) for QELBREE (viloxazine extended-release capsules), for oral use. 

	2. MATERIAL REVIEWED 
	2. MATERIAL REVIEWED 
	•. 
	•. 
	•. 
	Draft QELBREE (viloxazine extended-release capsules) MG received on .February 3, 2021 and received by DMPP and OPDP on March 17, 2021. .

	•. 
	•. 
	Draft QELBREE (viloxazine extended-release capsules) Prescribing Information (PI) received on February 3, 2021, revised by the Review Division throughout the review cycle, and received by DMPP and OPDP on March 17, 2021. 

	•. 
	•. 
	TRADENAME (viloxazine extended-release capsules) DMPP-OPDP MG review dated October 28, 2020. 



	3. REVIEW METHODS 
	3. REVIEW METHODS 
	In our collaborative review of the MG we: 
	•. 
	•. 
	•. 
	simplified wording and clarified concepts where possible 

	•. 
	•. 
	ensured that the MG is consistent with the Prescribing Information (PI) 

	•. 
	•. 
	removed unnecessary or redundant information 

	•. 
	•. 
	ensured that the MG is free of promotional language or suggested revisions to ensure that it is free of promotional language 

	•. 
	•. 
	ensured that the MG meets the Regulations as specified in 21 CFR 208.20 

	•. 
	•. 
	ensured that the MG meets the criteria as specified in FDA’s Guidance for Useful Written Consumer Medication Information (published July 2006) 


	4 
	4 
	CONCLUSIONS 

	The MG is acceptable with our recommended changes. 
	5 
	5 
	RECOMMENDATIONS 

	•. 
	•. 
	•. 
	Please send these comments to the Applicant and copy DMPP and OPDP on the correspondence. 

	•. 
	•. 
	Our collaborative review of the MG is appended to this memorandum.  Consult DMPP and OPDP regarding any additional revisions made to the PI to determine if corresponding revisions need to be made to the MG.   


	 Please let us know if you have any questions. 
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	****Pre-decisional Agency Information**** 


	Memorandum 
	Memorandum 
	Date: March 18, 2021 To: Martine Solages, M.D., Clinical Reviewer Division of Psychiatry (DP) Kofi Ansah, PharmD, Regulatory Project Manager, (DP) Kim Updegraff PharmD, MS, Associate Director for Labeling, (DP) From: Domenic D’Alessandro, PharmD, MBA, BCPS, Regulatory Review Officer Office of Prescription Drug Promotion (OPDP) 
	CC: Aline Moukhtara, RN, MPH, Team Leader, OPDP Subject: OPDP Labeling Comments for QELBREE™ (viloxazine extended-release 
	capsules), for oral use  NDA: 211964 
	In response to DP consult request dated March 12, 2021, OPDP has reviewed the proposed product labeling (PI), Medication Guide, and carton and container labeling for the original NDA submission for QELBREE™ (viloxazine extended-release capsules), for oral use. 
	OPDP’s comments on the proposed labeling are based on the draft labeling received by electronic mail from DP (Kim Updegraff) on March 17, 2021, and are provided below. 
	PI: 

	A combined OPDP and Division of Medical Policy Programs (DMPP) review will be completed, and comments on the proposed Medication Guide will be sent under separate cover. 
	Medication Guide: 

	OPDP has reviewed the attached proposed carton and container labeling submitted by the Sponsor to the electronic document room on March 15, 2021, and we do not have any comments. 
	Carton and Container Labeling: 

	Thank you for your consult.  If you have any questions, please contact Domenic D’Alessandro at (301) 796-3316 or . 
	domenic.dalessandro@fda.hhs.gov
	domenic.dalessandro@fda.hhs.gov
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	Department of Health and Human Services. Food and Drug Administration. Center for Drug Evaluation and Research | Office of Surveillance and Epidemiology (OSE). Epidemiology: ARIA Sufficiency Templates. Version: 2018-01-24. 
	Date:. March 18, 2021 
	Reviewer:. Andrew D. Mosholder, MD, MPHDivision of Epidemiology I 
	Team Leader:. Kira Leishear, PhD, MSDivision of Epidemiology I 
	Deputy Director:. CAPT Sukhminder K. Sandhu, PhD, MPH, MSDivision of Epidemiology I 
	Subject: ARIA Sufficiency Memo for Pregnancy Concerns Drug Name: Viloxazine Extended Release Application Type/Number: NDA 211964 Applicant/sponsor: Supernus Pharmaceuticals, Inc. OSE RCM #: # 2020-2253 
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	Expedited ARIA Sufficiency Template for Pregnancy Safety Concerns 
	1. BACKGROUND INFORMATION 
	1. BACKGROUND INFORMATION 
	1.1. Medical Product 
	1.1. Medical Product 
	Viloxazine is a norepinephrine reuptake inhibitor that was previously marketed in Europe as anantidepressant; the sponsor of this NDA, Supernus, reports that it was withdrawn for business reasons and so is not currently marketed in any country. Supernus has submitted an NDA forextended-release viloxazine for the indication of attention-deficit hyperactivity disorder (ADHD) inpediatric patients 6 to 17 years of age. According to the draft label, the recommended starting dosefor children 6-11 years old will b

	1.2. Describe the Safety Concern 
	1.2. Describe the Safety Concern 
	Safety during pregnancy due to drug exposure is a concern for women who are pregnant or ofIn pregnant rats, viloxazine was associated with various fetal malformations, with a no-effect levelroughly equivalent to the maximum human recommended dose (400 mg/day). In pregnantrabbits, maternal toxicity did not occur until dose levels were several times the maximum human dose. However, in studies of pregnant rats and mice, maternal toxicity (including death) occurred atdose levels equivalent to or slightly above 
	childbearing potential. In the U.S. general population, the estimated background risk of major birth
	defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
	1 
	which was electively terminated after 5 weeks of gestation (no reason given); a search of FAERS
	disclosed a single report of a prenatally exposed infant, who had only one kidney.
	2 

	The draft pregnancy labeling, as of March 10, 2021, is reproduced below and provides furtherdetails: 
	8.1 Pregnancy 
	Pregnancy Exposure Registry 
	Page 2 of 6 
	There is a pregnancy exposure registry that monitors pregnancy outcomes in womenexposed QELBREE during pregnancy. Healthcare providers are encouraged to registerpatients by calling the National Pregnancy Registry for Psychiatric Medications at 1-866-961-2388 or visiting online at www.womensmentalhealth.org/preg . 
	Risk SummaryBased on findings from animal reproduction studies, viloxazine may cause maternal harm when used during pregnancy. Discontinue QELBREE™ when pregnancy is recognized unlessthe benefits of therapy outweigh the potential risk to the mother. Available data from caseseries with viloxazine use in pregnant women are insufficient to determine a drug-associated risk of major birth defects, miscarriage or adverse maternal outcomes. 
	In animal reproduction studies, oral administration of viloxazine to pregnant rats andrabbits during the period of organogenesis did not cause significant maternal toxicity butcaused fetal toxicities and delayed fetal development in the rat at doses up to 2 times themaximum recommended human dose (MRHD) of 400 mg, based on mg/m2. In the rabbit,
	viloxazine caused maternal toxicity without significant fetal toxicity at doses ≥ 7 times the 
	MRHD based on mg/m2. The no observed adverse effect levels (NOAELs) for fetal toxicity are approximately equal to and 11 times the MRHD, based on mg/m2 in the rat and rabbit,respectively. Oral administration of viloxazine to pregnant rats and mice during pregnancy and lactation caused maternal toxicities and deaths at doses approximately 2 and 1 time the MRHD, based on mg/m2, respectively (see Data). At these maternally toxic doses, viloxazinecaused offspring toxicities. The NOAEL for maternal and developme
	The estimated background risk of major birth defects and miscarriage for the indicatedpopulation is unknown. All pregnancies have a background risk of birth defect, loss, or otheradverse outcomes. In the U.S. general population, the estimated background risk of majorbirth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%,respectively. 
	Data 
	Animal Data 
	Viloxazine was administered orally to pregnant rats during the period of organogenesis atdoses of 13, 33, and 82 mg/kg/day, which are less than, equal to, and 2 times the MRHD of400 mg, based on mg/m2, respectively. Viloxazine did not cause maternal toxicity at doses up to 82 mg/kg/day. Viloxazine at 82 mg/kg/day increased early and late resorption,delayed fetal development, and possibly caused low incidences of fetal malformations oranomalies (craniorachischisis, missing cervical vertebrae, and morphologic
	Viloxazine was administered orally to pregnant rabbits during the period of organogenesisat doses of 43, 87, and 130 mg/kg/day, which are approximately 4, 7, and 11 times the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine decreased maternal body 
	weight, weight gain, or food consumption at doses ≥ 87 mg/kg/day but did not cause fetal
	toxicity at doses up to 130 mg/kg/day. The NOAELs for maternal and fetal toxicity is 43 and 
	Page 3 of 6 
	130 mg/kg/day, respectively, which is approximately 4 and 11 times the MRHD, based on mg/m2, respectively. 
	Viloxazine was administered orally to pregnant rats during gestation and lactation at dosesof 43, 87, and 217 mg/kg/day, which are approximately 1, 2, and 5 times the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine caused maternal toxicity of decreased body weight, weight gain, and food consumption at doses ≥ 87 mg/kg/day and maternal deathsnear term at 217 mg/kg/day. At these maternally toxic doses, viloxazine caused lower livebirth, decreased viability, and delayed growth and sexual maturation wi
	Viloxazine was administered orally to pregnant mice during gestation and lactation at dosesof 13, 33, and 82 mg/kg/day, which are approximately less than or equal to the MRHD of400 mg, based on mg/m2, respectively. Viloxazine treatment at 82 mg/kg/day during thegestation period caused maternal deaths and decreased body weight in the offspring. TheNOAEL for both maternal and developmental toxicity is 33 mg/kg/day, which is less thanthe MRHD, based on mg/m2. 
	The sponsor states that there are no studies of viloxazine in pregnant women. One published study from the European Network of Tetralogy Information Services reported follow-up data on 23 Among these, outcomes included 10 normal infants, 4were premature, and 4 reported some type of neonatal disorder without a malformation. 
	viloxazine human pregnancy exposures.
	3 
	elective abortions, and 2 spontaneous abortions; there were no congenital malformations, 3 infants

	On balance, this published human data on viloxazine pregnancy exposures is inadequate for adefinitive risk assessment. However, the preclinical data suggest that there could be important risks to both mother and offspring from pregnancy exposures. 

	1.3. FDAAA Purpose (per Section 505(o)(3)(B)) 
	1.3. FDAAA Purpose (per Section 505(o)(3)(B)) 
	Purpose (place an “X” in the appropriate boxes; more than one may be chosen) 
	Assess a known serious risk Assess signals of serious risk Identify unexpected serious risk when available data indicate potential for serious risk 
	x 


	2. REVIEW QUESTIONS 
	2. REVIEW QUESTIONS 
	2.1. Why is pregnancy safety a safety concern for this product? Check all that apply. 
	2.1. Why is pregnancy safety a safety concern for this product? Check all that apply. 
	☐ Specific FDA-approved indication in pregnant women exists and exposure is expected ☒ No approved indication, but practitioners may use product off-label in pregnant women ☒ No approved indication, but there is the potential for inadvertent exposure before a pregnancy 
	is recognized ☒ No approved indication, but use in women of child bearing age is a general concern 
	Page 4 of 6 
	Figure

	2.2. Regulatory Goal 
	2.2. Regulatory Goal 
	☒. Signal detection – Nonspecific safety concern with no prerequisite level of statistical precision and certainty 
	☐. 
	☐. 
	☐. 
	Signal refinement of specific outcome(s) – Important safety concern needing moderate level of 
	statistical precision and certainty. 
	† 


	☐. 
	☐. 
	Signal evaluation of specific outcome(s) – Important safety concern needing highest level of
	statistical precision and certainty (e.g., chart review). 
	† 



	† If checked, please complete . 
	General ARIA Sufficiency Template


	2.3. What type of analysis or study design is being considered or requested along with ARIA? Check all that apply. 
	2.3. What type of analysis or study design is being considered or requested along with ARIA? Check all that apply. 
	☐. 
	☐. 
	☐. 
	Pregnancy registry with internal comparison group 

	☐. 
	☐. 
	Pregnancy registry with external comparison group 

	☐. 
	☐. 
	Enhanced pharmacovigilance (i.e., passive surveillance enhanced by with additional actions) 

	☐. 
	☐. 
	Electronic database study with chart review 

	☐. 
	☐. 
	Electronic database study without chart review 


	☒. Other, please specify: Single-arm pregnancy safety study, which enrolls exposed pregnanciesinto a protocol-driven observational cohort study for descriptive analyses and collects follow-up data, including detailed case narratives. These studies do not require inferential analysesand do not have the sample size requirement of a traditional pregnancy registry. 

	2.4. Which are the major areas where ARIA not sufficient, and what would be needed to make ARIA sufficient? 
	2.4. Which are the major areas where ARIA not sufficient, and what would be needed to make ARIA sufficient? 
	☐. 
	☐. 
	☐. 
	Study Population 

	☐ 
	☐ 
	Exposures ☒ Outcomes 

	☐ 
	☐ 
	Covariates ☒ Analytical Tools 


	For any checked boxes above, please describe briefly: 
	Outcomes: ARIA lacks access to detailed narratives. The study being considered for broad-based surveillance is descriptive, without sample size requirements or comparison group. Thus, detailed narratives are deemed necessary to identify and validate outcomes, assess exposure-outcometemporality, and assess causality. 
	Analytical Tools: ARIA analytic tools are not sufficient to assess the regulatory question ofinterest because data mining methods have not been tested for birth defects and other pregnancy outcomes. 
	Page 5 of 6 
	Figure

	2.5. Please include the proposed PMR language in the approval letter. 
	2.5. Please include the proposed PMR language in the approval letter. 
	The Division of Psychiatry requests one PMR study related to pregnancy outcomes. As ofOctober 16, 2020, the proposed PMR language is: 
	Conduct a worldwide descriptive study that collects prospective and retrospective data in women exposed to Viloxazine Extended-Release Capsules (viloxazine) during pregnancy to assess risk of pregnancy and maternal complications, adverse effects on the developing fetusand neonate, and adverse effects on the infant. Infant outcomes will be assessed through thefirst year of life. Maternal deaths through the first year postpartum will be reported. The studywill collect information for a minimum of 10 years. Re
	Dinatale, M, Division of Pediatric and Maternal Health, FDA, The pregnancy and lactation labelingrule (PLLR), accessed May 19, 2020, fromvisoryCommittee/UCM520454.pdf.Roca C. Division of Pediatric and Maternal Health Review, NDA 211964, June 22, 2020, DARRTS Reference ID 4629249. McElhatton PR, Garbis HM, Elefant E, et al. The outcome of pregnancy in 689 women exposed to therapeuticdoses of antidepressants. A collaborative study of the European Network of Teratology Information Services(ENTIS). Reproductive
	1 
	https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/PediatricAd
	2 
	3 
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	Division of Pediatric and Maternal Health Office of New Drugs Center for Drug Evaluation and Research 
	Food and Drug Administration Silver Spring, MD 20993 Tel 301-796-2200 FAX 301-796-9744 
	Division of Pediatric and Maternal Health Close-Out Memo 
	Date: 
	Date: 
	Date: 
	3/3/2021 
	Date consulted: 2/11/2021 

	From: 
	From: 
	Catherine Roca, M.D., Medical Officer, Maternal Health 

	TR
	Division of Pediatric and Maternal Health 

	Through: 
	Through: 
	Miriam Dinatale, D.O., Team Leader, Maternal Health 

	TR
	Division of Pediatric and Maternal Health 

	To: 
	To: 
	Division of Psychiatry (DP) 

	Drug: 
	Drug: 
	QELBREE (viloxazine hydrochloride) Extended-Release Capsules 

	NDA : 
	NDA : 
	211964 

	Applicant: 
	Applicant: 
	Supernus Pharmaceuticals, Inc. 

	Subject: 
	Subject: 
	Close-out memo 

	Indication: 
	Indication: 
	Attention Deficit Hyperactivity Disorder (ADHD) in pediatric patients ages 6 – 17 years of age. 


	DP notified DPMH on February 5, 2021 that Supernus Pharmaceuticals, Inc. had resubmitted NDA 211964 on February 3, 2021. DP had originally consulted DPMH on December 19, 2019 to assist with the Pregnancy and Lactation subsections of labeling. DPMH provided a PLLR Consult review of NDA 211964 on June 22, 2020 (DARRTS Reference ID 4629249). At the time of the review, DPMH provided labeling recommendations for subsections 8.1, 8.2, and 17 of labeling (see Appendix A) for compliance with PLLR. DPMH also recomme
	DPMH recommendations remain unchanged. 
	Appendix A LABELING RECOMMENDATIONS 
	DPMH revised subsections 8.1, 8.2, and 17 of labeling for compliance with the PLLR (see below). DPMH refers to the final NDA action for final labeling. 
	DPMH Proposed Pregnancy and Lactation Labeling 
	HIGHLIGHTS OF PRESCRIBING INFORMATION --------------------------USE IN SPECIFIC POPULATIONS-------------------------- 
	• Pregnancy: May cause maternal harm; discontinue when pregnancy is recognized. (8.1) 
	FULL PRESCRIBING INFORMATION 
	8 USE IN SPECIFIC POPULATIONS 
	8.1 Pregnancy 
	Based on findings from animal reproduction studies, viloxazine may cause maternal harm when used during pregnancy. Discontinue QELBREE when pregnancy is recognized unless the 
	Risk Summary 

	benefits of therapy outweigh the potential risk to the mother. Available data from case series with viloxazine use in pregnant women are insufficient to determine a drug-associated risk of major birth defects, miscarriage or adverse maternal outcomes. 
	In animal reproduction studies, oral administration of viloxazine to pregnant rats and rabbits during the period of organogenesis did not cause significant maternal toxicity but caused fetal toxicities and delayed fetal development in the rat at doses up to 2 times the maximum recommended human dose (MRHD) of 400 mg, based on mg/m. In the rabbit, viloxazine caused maternal toxicity without significant fetal toxicity at doses ≥ 7 times the MRHD based on mg/m. The no observed adverse effect levels (NOAELs) fo
	2
	2
	2 
	2
	2

	Figure
	The estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%, respectively. 
	Data 
	al Data 
	Anim

	Viloxazine was administered orally to pregnant rats during the period of organogenesis at doses of 13, 33, and 82 mg/kg/day, which are less than, equal to, and 2 times the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine did not cause maternal toxicity at doses up to 82 mg/kg/day. Viloxazine at 82 mg/kg/day increased early and late resorption, delayed fetal development, and possibly caused low incidences of fetal malformations or anomalies (craniorachischisis, missing cervical vertebrae, and morphol
	Viloxazine was administered orally to pregnant rabbits during the period of organogenesis at doses of 43, 87, and 130 mg/kg/day, which are approximately 4, 7, and 11 times the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine decreased maternal body weight, weight gain, or food consumption at doses ≥ 87 mg/kg/day but did not cause fetal toxicity at doses up to 130 mg/kg/day. The NOAELs for maternal and fetal toxicity is 43 and 130 mg/kg/day, respectively, which is approximately 4 and 11  times the MR
	Viloxazine was administered orally to pregnant rats during gestation and lactation at doses of 43, 87, and 217 mg/kg/day, which are approximately 1, 2, and 5 times the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine caused maternal toxicity of decreased body weight, weight 
	gain, and food consumption at doses ≥ 87 mg/kg/day and maternal deaths at 217 mg/kg/day. At 
	thesematernally toxicdoses, viloxazine caused lower livebirth,decreased viability, and delayed growth and sexual maturation without affecting learning and memory in the offspring. The NOAEL for maternal and developmental toxicity is 43 mg/kg/day, which is approximately equal to the MRHD, based on mg/m2. 
	Viloxazine was administered orally to pregnant mice during gestation and lactation at doses of 13, 33, and 82 mg/kg/day, which are approximately less than or equal to the MRHD of 400 mg, based on mg/m2, respectively. Viloxazine treatment at 82 mg/kg/day during the gestation period caused maternal deaths and decreased body weight in the offspring. The NOAEL for both maternal and developmental toxicity is 33 mg/kg/day, which is less than the MRHD, based on mg/m2. 
	8.2 Lactation 
	There are no data on the presence of viloxazine in human milk, the effects on the breastfed infant, or the effects on milk production. Viloxazine is likely present in rat milk. When a drug is present in animal milk, it is likely that the drug will be present in human milk. 
	Risk Summary 

	The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for QELBREE and any potential adverse effects on the breastfed child from QELBREE or from the 
	Figure

	underlying condition. 
	17  PATIENT COUNSELING INFORMATION 
	Pregnancy 
	Pregnancy 

	exposed to QELBREE during pregnancy. Advise 
	Advise patients that there is pregnancy  that monitors pregnancy outcomes in women 
	Figure
	Figure

	to inform their healthcare provider of a known or suspected .pregnancy to discuss if QELBREE should be discontinued [see Use in Specific Populations. (8.1)].. 
	Figure
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	****Pre-decisional Agency Information**** 
	Memorandum 
	Date:. 10/28/2020 
	To:. Kofi Ansah 
	Regulatory Health Project Manager 
	Division of Psychiatry (DP) 
	From:. Nima Ossareh, PharmD, RAC 
	Regulatory Review Officer 
	Office of Prescription Drug Promotion (OPDP) 
	CC:. Sam Skariah, Team Leader, OPDP 
	Subject:. OPDP Labeling Comments for TRADENAME (viloxazine extended-release capsules), for oral use 
	NDA:. 211964 
	In response to DP’s consult request dated December 4, 2019, OPDP has reviewed the proposed product labeling (PI) and medication guide (MG) for TRADENAME (viloxazine extended-release capsules), for oral use. The proposed indication is for the treatment of Attention Deficit Hyperactivity Disorder (ADHD) in pediatric patients 6 to 17 years of age. 
	PI: OPDP’s comments on the proposed labeling are based on the draft PI received by electronic mail from DP on October 22, 2020, and are provided below. 
	MG: A combined OPDP and Division of Medical Policy Programs (DMPP) review of the MG will be completed under a separate cover. 
	Thank you for your consult.  If you have any questions, please contact Nima Ossareh at (240) 402-2769 or . 
	nima.ossareh@fda.hhs.gov
	nima.ossareh@fda.hhs.gov
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	PATIENT LABELING REVIEW. 
	PATIENT LABELING REVIEW. 

	Date: 
	Date: 
	Date: 
	October 28, 2020 

	To: 
	To: 
	Kofi Ansah, PharmD Regulatory Project Manager Division of Psychiatry (DP) 

	Through: 
	Through: 
	LaShawn Griffiths, MSHS-PH, BSN, RN Associate Director for Patient Labeling Division of Medical Policy Programs (DMPP) 

	From: 
	From: 
	Barbara Fuller, RN, MSN, CWOCN Team Leader, Patient Labeling Division of Medical Policy Programs (DMPP) Susan Redwood, MPH, BSN, RN Patient Labeling Reviewer Division of Medical Policy Programs (DMPP) 

	TR
	Nima Ossareh, PharmD, RAC Regulatory Review Officer Office of Prescription Drug Promotion (OPDP) 

	Subject: 
	Subject: 
	Review of Patient Labeling: Medication Guide (MG) 

	Drug Name (established name): 
	Drug Name (established name): 
	TRADENAME (viloxazine extended-release capsules) 

	Dosage Form and Route: 
	Dosage Form and Route: 
	For oral use 

	Application Type/Number: 
	Application Type/Number: 
	NDA 211964 

	Applicant: 
	Applicant: 
	Supernus Pharmaceuticals, Inc. 


	1 INTRODUCTION 
	On November 8, 2019, Supernus Pharmaceuticals, Inc., submitted for the Agency’s review an original New Drug Application (NDA 211964) for TRADENAME (viloxazine extended-release capsules) for oral use, for the proposed indication of use in the treatment of attention deficit hyperactivity disorder (ADHD) in children ages 6 to 17.  
	This collaborative review is written by the Division of Medical Policy Programs (DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a request by the Division of Psychiatry (DP) on December 4, 2019, for DMPP and OPDP to review the Applicant’s proposed Medication Guide (MG) for TRADENAME (viloxazine extended-release capsules) for oral use.  
	2. MATERIAL REVIEWED 
	•. 
	•. 
	•. 
	Draft TRADENAME (viloxazine extended-release capsules) MG received on November 8, 2019, revised by the Review Division throughout the review cycle, and received by DMPP and OPDP on October 22, 2020.  

	•. 
	•. 
	Draft TRADENAME (viloxazine extended-release capsules) Prescribing Information (PI) received on November 8, 2019, revised by the Review Division throughout the review cycle, and received by DMPP and OPDP on October 22, 2020. 


	3. REVIEW METHODS 
	To enhance patient comprehension, materials should be written at a 6 to 8grade reading level, and have a reading ease score of at least 60%. A reading ease score of 60% corresponds to an 8grade reading level. 
	th
	th 
	th 

	Additionally, in 2008 the American Society of Consultant Pharmacists Foundation (ASCP) in collaboration with the American Foundation for the Blind (AFB) published Guidelines for Prescription Labeling and Consumer Medication Information for People with Vision Loss. The ASCP and AFB recommended using fonts such as Verdana, Arial or APHont to make medical information more accessible for patients with vision loss.  
	In our collaborative review of the MG we: 
	•. 
	•. 
	•. 
	simplified wording and clarified concepts where possible 

	•. 
	•. 
	ensured that the MG is consistent with the Prescribing Information (PI) 

	•. 
	•. 
	removed unnecessary or redundant information 

	•. 
	•. 
	ensured that the MG is free of promotional language or suggested revisions to ensure that it is free of promotional language 

	•. 
	•. 
	ensured that the MG meets the Regulations as specified in 21 CFR 208.20 

	•. 
	•. 
	ensured that the MG meets the criteria as specified in FDA’s Guidance for Useful Written Consumer Medication Information (published July 2006) 


	4 
	4 
	CONCLUSIONS 

	The MG is acceptable with our recommended changes. 
	5 
	5 
	RECOMMENDATIONS 

	•. 
	•. 
	•. 
	Please send these comments to the Applicant and copy DMPP and OPDP on the correspondence. 

	•. 
	•. 
	Our collaborative review of the MG is appended to this memorandum.  Consult DMPP and OPDP regarding any additional revisions made to the PI to determine if corresponding revisions need to be made to the MG.   


	 Please let us know if you have any questions. 
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	NDA 211964, viloxazine ER Clinical Inspection Summary 
	Clinical Inspection Summary 
	Date 
	Date 
	Date 
	10/19/2020 

	From 
	From 
	Jenn Sellers, M.D., Ph.D., Medical Officer Good Clinical Practice Assessment Branch Division of Clinical Compliance Evaluation Office of Scientific Investigations (OSI) 

	To 
	To 
	Kofi Ansah, Pharm.D. Regulatory Project ManagerMartine Solages, M.D., Clinical Reviewer Bernard Fischer, M.D., Clinical Team Leader 

	NDA # 
	NDA # 
	211964 

	Applicant 
	Applicant 
	Supernus Pharmaceuticals, Inc 

	Drug 
	Drug 
	Viloxazine Hydrochloride Extended-Release Capsules 

	NME 
	NME 
	Yes 

	Therapeutic Classification 
	Therapeutic Classification 
	Selective Norepinephrine Reuptake Inhibitor (SNRI) 

	Proposed Indication 
	Proposed Indication 
	Attention Deficit Hyperactivity Disorder (ADHD) 

	Consultation Request Date 
	Consultation Request Date 
	03/17/2020 

	Initial Summary Goal Date 
	Initial Summary Goal Date 
	09/08/2020 

	Updated Summary Goal Date 
	Updated Summary Goal Date 
	10/20/2020 

	Action Goal Date 
	Action Goal Date 
	11/06/2020 

	PDUFA Date 
	PDUFA Date 
	11/08/2020 


	I. OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS. 
	The clinical data from four clinical trials, Study Protocols 812P301, 302, 303, 304 were submitted to the Agency in support of New Drug Application (NDA 211964) for viloxazine ER for the treatment of Attention Deficit Hyperactivity Disorder (ADHD). 
	The clinical investigators (CIs) Drs. Molpus, Cain, Lopez-Brignoni, and Marraffino were inspected in support of this NDA. Based on the results of these inspections, the conduct of the studies at the sites of Drs. Molpus, Cain, and Marraffino was adequate, and the clinical data generated from these sites appear to be acceptable in support of the proposed indication. 
	However, at the site of Dr. Lopez-Brignoni, it was observed that most subjects for both Protocols 812P301 and 812P302 received improper doses of the investigational product (IP). The CI inaccurately dosed 4 out of 5 enrolled/randomized subjects for Protocol 812P301 and 9 out of 13 enrolled/randomized subjects for Protocol 812P302. Therefore, Dr. Lopez-Brignoni did not adequately follow both protocols with regard to subject dosing. In addition, for Protocol 812P302, Dr. Lopez-Brignoni enrolled a subject who 
	NDA 211964, viloxazine ER. Clinical Inspection Summary. 
	II. BACKGROUND 
	Supernus Pharmaceuticals, Inc submitted NDA 211964 to support the use of viloxazine ER for the treatment of ADHD in children and adolescents. Clinical inspections were conducted for the following protocols: 
	Protocol 812P301 
	Protocol 812P301 

	Title: “A Multicenter, Randomized, Double-Blind, Active (Oseltamivir)-Controlled Study to Assess the Safety, Pharmacokinetics, and Efficacy of viloxazine ER in Otherwise Healthy Pediatric Patients” 
	The primary study objective was to evaluate the efficacy and safety of SPN-812 extended release (ER) 100 mg/day and 200 mg/day compared to placebo as monotherapy for the treatment of ADHD in children (6 -11 years). 
	This was a randomized, double-blind, placebo-controlled study to assess the safety and efficacy of viloxazine ER compared with placebo in pediatric subjects 6 -11 years of age with ADHD. Eligible subjects were randomized in a 1:1:1 ratio to receive SPN-812 ER 100 mg/day, SPN-812 ER 200 mg/day or placebo for a 6-week treatment period, including a one-week dose titration period from Visit #2 (Baseline) to Visit #3 (at 100 mg/day to target dose) and a 5-week maintenance treatment period from Visit #3 to Visit 
	The primary efficacy endpoint was the change from Baseline in the ADHD-Rating Scale 5 (ADHD-RS-5) Total Score to the end of study. 
	The key secondary efficacy endpoint was the Clinical Global Impression-Improvement scale (CGII) at the end of study. 
	Protocol 812P302 
	Protocol 812P302 

	Title: “Evaluation of SPN-812 ER 200 and 400 mg Efficacy and Safety in Adolescents with ADHD -A Double-Blind, Placebo-Controlled, Pivotal Trial” 
	The primary study objective was to evaluate the efficacy and safety of SPN-812 ER 200 mg/day and 400 mg/day compared to placebo as monotherapy for the treatment of ADHD in adolescents (12-17 years). 
	This was a randomized, double-blind, placebo-controlled study to assess the safety and efficacy of viloxazine ER 200 and 400 mg/day compared with placebo in adolescents 12-17 years of age with ADHD. Eligible subjects were randomized in a 1:1:1 ratio to receive SPN-812 ER 200 mg/day, SPN-812 ER 400 mg/day or placebo for a 6-week treatment period, including a one-week dose titration treatment period from Visit #2 (Baseline) to Visit #3 (at 200 mg/day to target dose) and a 5-week maintenance treatment period f
	The primary efficacy endpoint and key secondary efficacy endpoint were the same as those of Protocol 812P301. 
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	Protocol 812P303 
	Protocol 812P303 

	Title: “Evaluation of SPN-812 ER 200 and 400 mg Efficacy and Safety in Children with ADHD A Double-Blind, Placebo-Controlled, Pivotal Trial” 
	The primary study objective was to evaluate the efficacy and safety of SPN-812 ER 200 mg/day and 400 mg/day compared to placebo for the treatment of ADHD in children (6-11 years). 
	This was a randomized, double-blind, placebo-controlled study to assess the safety and efficacy of viloxazine ER compared with placebo in pediatric subjects 6 -11 years of age with ADHD. Eligible subjects were randomized in a 1:1:1 ratio to receive SPN-812 ER 200 mg/day, SPN-812 ER 400 mg/day or placebo for an 8-week treatment period, including a 3-week dose titration period (at 200 mg/day to target dose) and a 5-week maintenance treatment period. 
	The primary efficacy endpoint and key secondary efficacy endpoint were the same as those of Protocol 812P301. 
	Protocol 812P304 
	Protocol 812P304 

	Title: “Evaluation of SPN-812 ER 400 and 600 mg Efficacy and Safety in Adolescents with ADHD -A Double-Blind, Placebo-Controlled, Pivotal Trial” 
	The primary study objective was to evaluate the efficacy of SPN-812 ER 400 mg/day and 600 mg/day compared to placebo as monotherapy for the treatment of ADHD in adolescents (12 - 17 years). 
	This was a randomized, double-blind, placebo-controlled study to assess the safety and efficacy of viloxazine ER 400 and 600 mg/day compared with placebo in adolescents (12 - 17 years) with ADHD. Eligible subjects were randomized in a 1:1:1 ratio to receive SPN-812 ER 400 mg/day, SPN-812 ER 600 mg/day or placebo for a 7-week treatment period, including a 2-week dose titration period (at 400 mg/day to target dose) and a 5-week maintenance treatment period. 
	The primary efficacy endpoint and key secondary efficacy endpoint were the same as those of Protocol 812P301. 
	Rationale for Site Selection 
	These clinical investigator (CI) sites were selected mainly due to large enrollment, participation in more than one study for this NDA, and inspection history. 
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	III. RESULTS 
	1. Robert Bond Molpus, M.D 
	Site # 06 .618 E. South Street Suite 100 .Orlando, FL 32801. Inspection dates: 3-10 August 2020. 
	At this site for Protocol 812P301, 53 subjects were screened, 42 were enrolled, and 35 subjects completed the study. Seven subjects discontinued the study. Subject 
	Figure

	(in SPN-812 ER 100 
	mg treatment group) withdrew consent due to “concern about study medication,” but no specific 
	Figure

	reasons were offered. Subject 
	reasons were offered. Subject 
	(in SPN-812 ER 200 mg treatment group) was terminated by 

	the CI due to noncompliance with study medication. Five other subjects withdrew consent due to 
	reasons not related to study drug. 
	At this site for Protocol 812P302, 26 subjects were screened, 16 were enrolled, and 11 subjects completed the study. Five subjects discontinued the study. Three subjects withdrew consent and two were lost to follow up. 
	The subject source documents reviewed included, but were not limited to, informed consent; inclusion and exclusion criteria; randomization and blinding; study drug dosing and administration; adverse event reporting; and protocol compliance. The regulatory files such as study monitoring, ethics committee approval and communications, financial disclosures, FDA 1572s, drug accountability records, and study drug control/storage were also reviewed during the inspection. 
	This inspection reviewed the following: 
	•. 
	•. 
	•. 
	The primary and key secondary efficacy endpoint source data for all randomized subjects in both studies 

	•. 
	•. 
	Twenty-five out of 42 enrolled subjects’ source documents for Protocol 812P301 

	•. 
	•. 
	All 16 enrolled subjects’ source documents for Protocol 812P302 


	The primary and key secondary efficacy endpoint data were verified against the data line listings provided by the sponsor; no discrepancies were noted. There was no evidence of underreporting of adverse events. 
	2.. James E. Cain, M.D. 
	Site # 108. 207 W. Avenue E. Lampasas, TX 76550-1820 .Inspection dates: 15-18 June 2020 .
	At this site for Protocol 812P302, 23 subjects were screened, 22 were enrolled, and 21 subjects completed the study. One subject withdrew consent. 
	Records for all 23 screened subjects were reviewed, including, but not limited to, the primary and key secondary efficacy endpoint source data, Independent Review Board (IRB) approvals, training records, delegation of authority logs, financial disclosures, drug accountability, informed consent forms, study eligibility criteria, medical histories, progress notes, concomitant medications, physical examinations, and protocol versions. 
	Reference ID: 4688012 
	NDA 211964, viloxazine ER Clinical Inspection Summary 
	The primary and key secondary efficacy endpoint data were verified against the data line listings provided by the sponsor for all subjects; no discrepancies were noted. Adverse events were also verified for all subjects, and there was no evidence of underreporting of adverse events. 
	3. Evelyn Lopez-Brignoni, M.D. 
	Site # 121 
	18320 Franjo Road 
	Palmetto Bay, FL 33157 
	Inspection dates: 8-23 June 2020 
	At this site for Protocol 812P301, 7 subjects were screened, 5 were enrolled, and 4 subjects completed the study. One subject was lost to follow up. At this site for Protocol 812P302, 14 subjects were screened and 13 were enrolled, all of whom completed the study. 
	Records for all subjects in both protocols were reviewed. The records reviewed included, but were not limited to, informed consents/assents, study eligibility, subject diary reporting, medical histories, vitals, the primary and key secondary efficacy endpoint source data, adverse events, protocol deviations, laboratory reports, and concomitant medications. The regulatory documents reviewed included the authority and administration of the clinical trials, the protocols, signed investigator agreement, the IRB
	The primary and key secondary efficacy endpoint data were verified against the data line listings provided by the sponsor; no discrepancies were noted. There was no evidence of underreporting of adverse events. 
	The inspection of Dr. Evelyn Lopez-Brignoni’s site revealed that the two studies were not conducted in accordance with the investigational plan. The following findings were made during the inspection. 
	A.. It was observed that 4 out of 5 randomized subjects in Protocol 812P301 (Table 2) and 9 out of 13 randomized subjects in Protocol 812P302 (Table 4) received improper dosing. 
	For both studies, each IP blister card contained 7 doses (2 capsules each dose, once daily) plus 2 extra doses, for a total of 9 doses and 18 capsules. Subjects were to take 2 capsules of IP once a day for 6 weeks. 
	Protocol 812P301 
	Subjects assigned to the placebo group were to take 2 capsules of placebo daily. Subjects assigned to the 100mg/day group were to take 1 capsule of placebo and 1 capsule of viloxazine ER 100mg daily. Subjects assigned to the 200mg/day group were to take, during the 1-week titration period, 1 capsule of placebo and 1 capsule of viloxazine ER 100mg daily and then 2 capsules of viloxazine ER 100mg daily during the 5-week maintenance period. The dosing schedule for Protocol 812P301 is presented in Table 1 below
	NDA 211964, viloxazine ER Clinical Inspection Summary 
	Table 1: Dosing Schedule for Protocol 812P301 
	Figure
	Source: Sponsor’s submission Protocol 812P301 
	A total of 4 out of 5 randomized subjects in Protocol 812P301 received improper dosing. Table 2 (below) presents the subjects who were improperly dosed in Protocol 812P301, their randomized treatment assignments, and a dosing description. 
	Table 2: Subjects Improperly Dosed in Protocol 812P301 
	Subject Number Randomized Treatment Dosing Description Viloxazine ER 100mg/day A wrong dose (1 capsule) of IP was taken for the first week of the study period, then subject lost to follow-up Viloxazine ER 200 mg/day A wrong dose (1 capsule) of IP was taken over the entire 6-week treatment period Placebo One to 2 capsules of IP taken for the first week of the study Viloxazine ER 100mg/day A wrong dose (1 capsule) of IP was taken for the first two weeks of the study period 
	Figure
	100mg/day group).  
	Protocol 812P302 
	Subjects were to take 2 capsules once a day for 6 weeks. Subjects assigned to the placebo group were to take 2 capsules of placebo daily. Subjects assigned to the 200mg/day group were to take 1 capsule of placebo and 1 capsule of viloxazine ER 200mg daily. Subjects assigned to the 400mg/day group were to take, during the 1-week titration period, 1 capsule of placebo and 1 capsule of viloxazine ER 200mg daily and then 2 capsules of viloxazine ER 200mg daily during the 5-week maintenance period. The dosing sc
	NDA 211964, viloxazine ER Clinical Inspection Summary 
	Table 3: Dosing Schedule for Protocol 812P302 
	Figure
	Source: Sponsor’s submission Protocol 812P302 
	A total of 9 out of 13 randomized subjects in Protocol 812P302 received improper dosing. Table 3 (below) presents the subjects who were improperly dosed in Protocol 812P302, their randomized treatment assignments, and a dosing description. 
	Table 4: Subjects Improperly Dosed in Protocol 812P302 
	Subject Number Randomized Treatment Dosing Description Placebo A wrong dose (1 capsule) of IP was taken over most days in the study Viloxazine ER 400mg/day A wrong dose (1 capsule) of IP was taken during the titration week by these four subjects Viloxazine ER 400mg/day Viloxazine ER 200mg/day Viloxazine ER 400mg/day Placebo A wrong dose (1 capsule) of IP was taken over the entire study Viloxazine ER 200mg/day A wrong dose (1 capsule) of IP was taken over the entire study Viloxazine ER 200mg/day A wrong dose
	Reviewer’s comment: For Study 812P301, 4 out of 5 randomized subjects in this study did not take full doses of IP for various days during the study, with Subject (in viloxazine ER 200mg/day group) and Subject (in viloxazine ER 100mg/day group) returning the most IP. The wrong dosing for these two subjects was reported to FDA in the NDA submission; however, the dosing issues for the other two subjects were not reported. 
	For Study 812P302, 9 out of 13 randomized subjects in this study did not take full doses of IP for various days during the study. The wrong dosing for these subjects, except Subject 
	Figure

	, was reported to FDA in the NDA submission. 
	Therefore, the data from this site for both Protocol 812P301 and Protocol 812P302 do not appear reliable as improper dosing could affect both the safety and efficacy results of the studies. 
	NDA 211964, viloxazine ER Clinical Inspection Summary 
	The CI responded to this observation in a letter dated July 7, 2020 in which she acknowledged the wrong dosing for most subjects for both studies and claimed to have implemented a corrective and preventive action plan. 
	B.. A subject randomized into Study 812P302 did not meet the inclusion criterion #3, “Attention Deficit/Hyperactivity Disorder Rating Scale-5-Home Version: Adolescent, Investigator Administered and Scored (ADHD-RS-5) score of at least 28” 
	Specifically, Subject
	 had an ADHD-RS-5 score of 18 at Screening. 
	Figure

	Reviewer’s comment: Although the CI included a subject outside the investigational plan, which is a regulatory violation, this isolated finding is unlikely to impact data reliability and was reported to FDA. 
	C.. PK blood samples for Subject 
	and Subject 
	Figure

	in Study 812P302 were not drawn as per protocol 
	Figure

	Specifically, as per protocol section 5.1.6, “Post-dose PK samples will be taken at approximately 1, 2, 4, and 6 hours after the administered dose. Collection of the post-dose samples may be on the same visit or an alternate visit (dosing at home) if the last two doses were taken in the morning at approximately the same time and the times for that morning and the previous two days were recorded”. 
	• Subject : At Visit 4, the 1-hour post-dose PK blood sample was taken at 9:50am, but the subject took the IP at 1:35pm two days prior and 1:36pm one day prior to the visit 
	Figure

	• Subject : At Visit 4, the 2-hour post-dose PK blood sample was taken without a diary card/record to confirm that the last 2 doses prior to the visit were taken in the 
	Figure

	morning at approximately the same time 
	Reviewer’s comment: The CI failed to collect PK blood samples for Subject 
	Figure

	and Subject at Visit 4 as per protocol and to report the deviations to the sponsor. This observation may impact PK data reliability.  
	Figure

	4. Andrea Marraffino, M.D. 
	Site # 09 
	2300 Maitland Center Parkway, Suite 230 
	Maitland, FL 32751 
	Inspection dates: 21-23 September 2020 
	At this site for Protocol 812P303, 33 subjects were screened, 30 enrolled, and 21 subjects completed the study. Nine subjects discontinued the study. Two subjects, both in SPN-812 ER 200 mg treatment group, discontinued due to adverse events: for Subject 
	Figure
	Figure

	the AE was fatigue, and for Subject 
	the AE was emotional lability. These two discontinuations and the associated adverse events were reported in the NDA submission. Seven subjects were lost to follow up. 
	At this site for Protocol 812P304, 31 subjects were screened, 25 enrolled, and 18 subjects completed the study. Seven subjects discontinued the study. Two subjects discontinued due to 
	NDA 211964, viloxazine ER. Clinical Inspection Summary. 
	adverse events: for Subject # (in SPN-812 ER 600 mg treatment group) the AE was fatigue, and for Subject 
	Figure
	Figure

	(in SPN-812 ER 400 mg treatment group) the SAE was a suicide attempt. These two discontinuations and the associated adverse event and serious adverse event were reported in the NDA submission as per protocol. Four subjects were lost to follow up. One subject withdrew due to personal reasons. 
	Subject records of 20 enrolled subjects for both Protocols 812P303 and 812P304 were reviewed during the inspection. These records included, but were not limited to, informed consent, adverse events, concomitant medications, inclusion/exclusion criteria, the primary and key secondary efficacy endpoint source data, and randomization lists. Other documents reviewed included administrative study files, correspondence files, master subject list, sign-in logs, screening lists, as well as investigational product a
	The primary and key secondary efficacy endpoint data were verified against the data line listings provided by the sponsor; no discrepancies were noted. There was no evidence of underreporting of adverse events. 
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	Applicant:. Supernus Pharmaceutical, Inc. 
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	Special thanks to Drs. Robert Levin, Vicky Chan, and Jessica Weintraub for their assistance with this review. 
	**This document contains information obtained by FDA using VigiLyze, a tool for searching VigiBase, the World Health Organization-Uppsala Monitoring Centre’s global database of individual case safety reports (ICSRs). The information comes from a variety of sources, and the probability that the suspected adverse effect is drug-related is not the same in all cases. The information included does not represent the opinion of the Uppsala Monitoring Centre or the World Health Organization. Use of VigiBase data in
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	INTRODUCTION 
	The Division of Pharmacovigilance (DPV) summarizes in this memorandum the postmarketing adverse event reports for viloxazine retrieved from the FDA Adverse Event Reporting System (FAERS) database, EudraVigilance, and VigiBase. The Division of Psychiatry (DP) requested DPV search postmarketing databases for information about viloxazine from when it was authorized in Europe. Specifically, DP is interested in any cases of viloxazine related to liver injury or seizures. 
	1
	2

	1.1 BACKGROUND 
	On November 8, 2019, the Applicant, Supernus Pharmaceutical, Inc., submitted a new drug application (NDA) for an extended-release capsule formulation of viloxazine (SPN-812V ER), which they are proposing as a monotherapy treatment for Attention Deficit-Hyperactivity Disorder (ADHD) in pediatric patients, ages 6 to 17 years. Viloxazine is a norepinephrine reuptake inhibitor. The development program for this NDA occurred under investigational new 
	drug (IND) numbers 
	, and 108864. The immediate-release formulation was 
	Figure

	initially marketed in Europe as an antidepressant in the late 1970s and subsequently withdrawn in 2002 for commercial reasons. 
	DP retrieved 35 reports in FAERS, 37 reports in EudraVigilance, and 440 reports in VigiBase for viloxazine. See Appendix A for a description of these databases. On May 21, 2020, DP requested DPV find additional information, such as case narratives or patient-level data, for the reports in EudraVigilance and VigiBase. DP was particularly interested in any cases related to liver injury because the EudraVigilance search indicated that there were two cases of fatal hepatitis. Additionally, being that seizures w
	1.2 RELEVANT PRODUCT LABELING 
	Viloxazine is a norepinephrine reuptake inhibitor that exhibits similar pharmacologic activity as that of atomoxetine. Relevant product labeling related to atomoxetine and liver injury or seizures is provided.  
	3

	5 WARNINGS AND PRECAUTIONS 
	5.2 Severe Liver Injury 
	Postmarketing reports indicate that atomoxetine can cause severe liver injury. Although no evidence of liver injury was detected in clinical trials of about 6000 patients, there have been rare cases of clinically significant liver injury that were considered probably or possibly related to atomoxetine use in postmarketing experience. Rare cases of liver failure have also been reported, including a case that resulted in a liver transplant. Because of probable underreporting, it is impossible to provide an ac
	Postmarketing reports indicate that atomoxetine can cause severe liver injury. Although no evidence of liver injury was detected in clinical trials of about 6000 patients, there have been rare cases of clinically significant liver injury that were considered probably or possibly related to atomoxetine use in postmarketing experience. Rare cases of liver failure have also been reported, including a case that resulted in a liver transplant. Because of probable underreporting, it is impossible to provide an ac
	the true incidence of these reactions. Reported cases of liver injury occurred within 120 days of initiation of atomoxetine in the majority of cases and some patients presented with markedly elevated liver enzymes [>20 X upper limit of normal (ULN)], and jaundice with significantly elevated bilirubin levels (>2 X ULN), followed by recovery upon atomoxetine discontinuation. In one patient, liver injury, manifested by elevated hepatic enzymes up to 40 X ULN and jaundice with bilirubin up to 12 X ULN, recurred

	Atomoxetine should be discontinued in patients with jaundice or laboratory evidence of liver injury and should not be restarted. Laboratory testing to determine liver enzyme levels should be done upon the first symptom or sign of liver dysfunction 
	(e.g., pruritus, dark urine, jaundice, right upper quadrant tenderness, or unexplained “flu like” symptoms) [see Warnings and Precautions (5.12); Patient Counseling Information (17.3)]. 
	6 ADVERSE REACTIONS 
	6.1 Clinical Trials Experience 
	Child and Adolescent Clinical Trials 
	— Atomoxetine has not been systematically evaluated in pediatric patients with seizure disorder as these patients were excluded from clinical studies during the product’s 
	Seizures 

	premarket testing. In the clinical development program, seizures were reported in 0.2% (12/5073) of children whose average age was 10 years (range 6 to 16 years). In these clinical trials, the seizure risk among poor metabolizers was 0.3% (1/293) compared to 0.2% (11/4741) for extensive metabolizers. 
	Adult Clinical Trials 
	— Atomoxetine has not been systematically evaluated in adult patients with a seizure disorder as these patients were excluded from clinical studies during the product’s 
	Seizures 

	premarket testing. In the clinical development program, seizures were reported on 0.1% (1/748) of adult patients. In these clinical trials, no poor metabolizers (0/43) reported seizures compared to 0.1% (1/705) for extensive metabolizers. 
	6.2 Postmarketing Spontaneous Reports 
	— Seizures have been reported in the postmarketing period. The postmarketing seizure cases include patients with pre-existing seizure disorders and those with identified risk factors for seizures, as well as patients with neither a history of nor identified risk factors for seizures. The exact relationship between atomoxetine and seizures is difficult to evaluate due to uncertainty about the background risk of seizures in ADHD patients. 
	Seizures 
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	METHODS AND MATERIALS 

	DPV searched the FAERS database with the strategy described in Table 1. 
	Table 1. FAERS Search Strategy* 
	Table 1. FAERS Search Strategy* 
	Table 1. FAERS Search Strategy* 

	Date of search 
	Date of search 
	May 21, 2020 

	Time period of search 
	Time period of search 
	All Time†Through May 20, 2020 

	Search type 
	Search type 
	FDA Business Intelligence Solution Quick Query 

	Product terms 
	Product terms 
	Product Active Ingredient: Viloxazine; Viloxazine hydrochloride 

	* See Appendix A for a description of the FAERS database. † We did not use the date of approval in Europe because that information was not available to us. 
	* See Appendix A for a description of the FAERS database. † We did not use the date of approval in Europe because that information was not available to us. 


	DPV searched the EudraVigilance database with the strategy described in Table 2. 
	Table 2. EudraVigilance Search Strategy* 
	Table 2. EudraVigilance Search Strategy* 
	Table 2. EudraVigilance Search Strategy* 

	Date of search 
	Date of search 
	May 28, 2020 

	Time period of search 
	Time period of search 
	All Time†Through May 27, 2020 

	Search type 
	Search type 
	Suspected Adverse Drug Reaction Reports for Substances 

	Product terms 
	Product terms 
	Substance: Viloxazine 

	* See Appendix A for a description of the EudraVigilance database. † We did not use the date of approval in Europe because that information was not available to us. 
	* See Appendix A for a description of the EudraVigilance database. † We did not use the date of approval in Europe because that information was not available to us. 


	DPV searched the VigiBase database with the strategy described in Table 3. 
	Table 3. VigiBase Search Strategy* 
	Table 3. VigiBase Search Strategy* 
	Table 3. VigiBase Search Strategy* 

	Date of search 
	Date of search 
	May 17, 2020 

	Time period of search 
	Time period of search 
	All Time†Through May 16, 2020 

	Search type 
	Search type 
	Individual Case Safety Report Search 

	Product terms 
	Product terms 
	Active Ingredient: Viloxazine 

	* See Appendix A for a description of the VigiBase database. † We did not use the date of approval in Europe because that information was not available to us. 
	* See Appendix A for a description of the VigiBase database. † We did not use the date of approval in Europe because that information was not available to us. 


	3 RESULTS 
	3.1 FAERS 
	DPV retrieved 35 reports for viloxazine using the FAERS search strategy described in Table 1. After accounting for 14 duplicate reports, we identified 21 unique cases for viloxazine.  
	Table 4 summarizes the descriptive characteristics of the 21 cases. 
	Table 4. Descriptive characteristics of FAERS search results 
	Table 4. Descriptive characteristics of FAERS search results 
	Table 4. Descriptive characteristics of FAERS search results 

	TR
	n=21 

	Age (years) 
	Age (years) 

	Mean 
	Mean 
	65 

	Median 
	Median 
	73 

	Range 
	Range 
	26-85 

	Sex 
	Sex 

	Female 
	Female 
	10 

	Male 
	Male 
	10 

	Unknown 
	Unknown 
	1 

	Country 
	Country 

	France 
	France 
	17 

	Belgium 
	Belgium 
	2 

	Great Britain 
	Great Britain 
	1 

	United States 
	United States 
	1 

	Report Type Expedited Non-Expedited 
	Report Type Expedited Non-Expedited 
	20 1 

	Selected Outcomes* 
	Selected Outcomes* 

	HO 
	HO 
	16 

	DE 
	DE 
	3 

	OT 
	OT 
	3 

	DS 
	DS 
	1 

	LT 
	LT 
	1 

	CA 
	CA 
	1 

	*A report may include more than one selected outcome. 
	*A report may include more than one selected outcome. 


	We identified seven cases of adverse events that were related to either liver injury (4) or seizures (3). Overall, these cases are confounded by multiple medications or concomitant disease states making it difficult to attribute the adverse events to viloxazine alone. DPV was unable to locate in FAERS the two cases of fatal hepatitis as reported in EudraVigilance.  A description of the FAERS cases follows. 
	Liver injury 
	Liver injury 

	FAERS Case # 3680944, Version 1, Expedited (15-Day), France, Initial FDA Received date July 12, 2001, Hospitalization, UMC Report ID 2408988. 
	A 76-year-old (yo) male in France with a past medical history (PMH) of prostate cancer, cerebrovascular accident (CVA), transient ischemic attack (TIA), herniated disk repair, depressive syndrome, and hypertrophic cardiomyopathy was diagnosed with hepatocellular damage as evidenced by elevated aspartate aminotransferase (AST) at 24.7 x upper limit of normal (ULN) and alanine aminotransferase (ALT) at 20.4 x ULN while being treated with clopidogrel for 1 month (mo.), carbamazepine for 13 mo., viloxazine for 
	Reviewer’s comments: The patient experienced marked elevation >10 x ULN of aminotransferase levels that is often accompanied by acute liver injury.  The patient was taking multiple confounding medications that are labeled with adverse events to include bicalutamide and hepatic failure that generally occurs within three to four months of treatment; clopidogrel and acute liver failure; and carbamazepine and hepatic failure. The period of administration of the suspect medications does not provide a strong temp
	FAERS Case # 3805941, Version 1, Expedited (15-Day), France, Initial FDA Received date June 21, 2002, Hospitalization, UMC Report ID 2427766. 
	A female of unknown age in France was hospitalized with moderate cytolytic hepatitis as evidenced by AST 6 x ULN and ALT 4 x ULN while being treated with zolpidem, viloxazine, and aspirin for 1.5 mo.; clopidogrel for 2 mo.; irbesartan and atorvastatin for 3 mo.; and dantrolene, fluoxetine, acetaminophen, and potassium chloride for an undisclosed extended period. Serologies for hepatitis A, B, C, and HIV were negative, and a hepatic ultrasound was normal.  All medications except for aspirin and acetaminophen
	Reviewer’s comments: The patient was taking multiple confounding medications that are labeled with adverse events to include dantrolene and fatal and non-fatal hepatitis most frequently occurring within three to twelve months of therapy and in females, patients over 35 years of age, patients taking other medications, and the elderly; clopidogrel and acute liver failure; aspirin and hepatitis; irbesartan and hepatitis; atorvastatin and fatal and non-fatal hepatic failure; and fluoxetine and hepatitis and hep
	FAERS Case # 3916193, Version 2, Expedited (15-Day), France, Initial FDA Received date March 4, 2003, Hospitalization, Life-threatening. 
	An 82 yo female in France with a history of Horton’s disease, hypertension (HTN), cardiac insufficiency, depression, and atrial fibrillation was hospitalized with fulminant hepatitis, cholelithiasis, and biliary dilation while being treated with viloxazine for 21 days and discontinued 2 days prior to hospitalization; citalopram for 2 days; fluindione (a vitamin K antagonist) for 23 days; and prednisone, metoprolol tartrate, alprazolam, and amiodarone for an undisclosed period of time. Laboratory tests confi
	Reviewer’s comments: 
	The patient was taking multiple confounding medications that are labeled with adverse events to include citalopram and hepatitis and hepatic necrosis; metoprolol tartrate and hepatitis and non-specific hepatic dysfunction; alprazolam and hepatitis and hepatic failure; and amiodarone and hepatic cirrhosis and injury.  Treatment with viloxazine was initiated in close temporal relationship to other confounding medications. For these reasons, it is difficult to attribute the hepatitis fulminant, cholelithiasis,
	FAERS Case # 4078413, Version 1, Expedited (15-Day), France, Initial FDA Received date January 20, 2004, Hospitalization, UMC Report ID 2454490. 
	An 80 yo male in France with history of hypercholesterolemia, obesity, Parkinson’s disease, 
	HTN, cerebral ischemia, phlebitis, and supraventricular hyperexcitability was hospitalized for general physical health while taking flecainide, viloxazine, clopidogrel, spironolactone, and furosemide for an undisclosed period.  The patient had discontinued carbimazole 3 days prior to hospitalization.  The patient presented with gamma-glutamyltransferase (GGT) 30 x upper-limit of normal (ULN), a mild increase of alkaline phosphatase and transaminases 2 x ULN, and decreased weight. Serologies for hepatitis B 
	Reviewer’s comments: 
	The patient was taking multiple confounding medications that are labeled with adverse events to include flecainide and hepatic failure; clopidogrel and acute liver failure; spironolactone and hepatocellular toxicity; and carbimazole and hepatitis. Given the mild increase in transaminases reported and lack of specificity for liver injury provided from marked elevations in GGT alone, there is limited available clinical evidence to determine if this patient sustained liver injury.  Furthermore, treatment with 
	We were unable to identify in FAERS the two fatal cases of hepatitis reported in EudraVigilance (EU Local #s EU-EC-1960754, EU-EC-2691825). Based on the available information obtained for cases of liver injury in patients taking viloxazine and multiple reported co-suspect medications, we concluded that the contributory role of viloxazine to hepatitis or death may be difficult to assess. 
	Seizures 
	Seizures 

	FAERS Case # 3003270, Version 1, Expedited (15-Day), Belgium, Initial FDA Received date December 9, 1997, Hospitalization. 
	A 63 yo female in France with history of anxio-depressive syndrome, diabetes mellitus, renal insufficiency, depressive neurosis, and Wolff-Parkinson-White syndrome presented with malaise associated with loss of consciousness, severe hyponatremia, and possible convulsions while being treated with haloperidol, viloxazine, and clorazepate. After treatment with sodium supplements, the patient’s serum sodium normalized.  Five days later the patient experienced hyponatremia with worsened renal insufficiency and b
	A 63 yo female in France with history of anxio-depressive syndrome, diabetes mellitus, renal insufficiency, depressive neurosis, and Wolff-Parkinson-White syndrome presented with malaise associated with loss of consciousness, severe hyponatremia, and possible convulsions while being treated with haloperidol, viloxazine, and clorazepate. After treatment with sodium supplements, the patient’s serum sodium normalized.  Five days later the patient experienced hyponatremia with worsened renal insufficiency and b
	were discontinued, periciazine (a typical antipsychotic) was initiated and concomitantly prescribed with clorazepate, antibiotic treatment and sodium supplements were administered, fluid restrictions were implemented, and an improvement in renal function was noted.  No further information was received.    

	Reviewer’s comments:..The patient had a history of renal insufficiency and was taking haloperidol, which is labeled for .
	adverse events to include seizure.  Given the patient’s presentation with severe hyponatremia 
	with worsening renal function as well as confounding medication, it is difficult to attribute the possible convulsions to viloxazine.  
	FAERS Case # 3231774, Version 1, Expedited (15-Day), France, Initial FDA Received date March 23, 1999, Death, Hospitalization, Other medically significant, UMC Report ID 2363414. 
	An 82 yo male in France with history of depressive senile dementia, myocardial infarction (MI), stroke, prostatectomy, and lower limb polyneuropathy with demyelination experienced a tonic clonic convulsion while being treated with labetalol, zopiclone, viloxazine, acetaminophen, and spironolactone.  All medications were discontinued, and the patient experienced another seizure three days later.  The patient continued to deteriorate and died three days later. It was reported that the patient may have experie
	Reviewer’s comments: 
	The patient had a history of CVA and reportedly may have experienced another CVA that could have contributed to the onset of seizure.  After withdrawal of all possible contributing medications, the patient experienced another seizure and continued to decline resulting in death.  Given the discontinuation of all medications with negative dechallenge and the potential contributory role of a suspected additional CVA, it is difficult to attribute the seizures to viloxazine.  
	FAERS Case # 5959260, Version 1, Expedited (15-Day), France, Initial FDA Received date January 12, 2006, Hospitalization, UMC Report ID 2498946. 
	A 76 yo male in France with history of heart failure, aortic aneurysm, renal failure, hypertension, and tobacco use was hospitalized due to status epilepticus while taking risperidone, clonazepam, viloxazine, bisoprolol, dutasteride, tamsulosin, fluconazole, darbepoetin alfa, lactulose, furosemide, zopiclone, allopurinol, simvastatin, and acetylsalicylate lysine.  The patient presented with hyponatremia and hypochloremia.  Meningoencephalitis was ruled out and cerebrospinal fluid protein and glucose were no
	Reviewer’s comments: 
	The patient was taking risperidone, fluconazole, and darbepoetin alfa, which are labeled for adverse events to include seizure.  The patient had a history of renal failure and presented with hyponatremia that could have contributed to the onset of a seizure.  Furthermore, all suspect medications were discontinued at the same time. For these reasons, it is difficult to attribute the seizure solely to viloxazine. 

	3.2 EUDRAVIGILANCE AND VIGIBASE 
	3.2 EUDRAVIGILANCE AND VIGIBASE 
	DPV evaluated the reports of viloxazine and liver injury or seizures obtained from EudraVigilance and VigiBase.  We identified nine reports in EudraVigilance of adverse events related to viloxazine and liver injury. All nine reports included multiple co-suspect medications, and as was previously noted in the consult request, none of the reports provided case narratives or patient-level data. We identified 69 reports in VigiBase of adverse events related to viloxazine and liver injury, with 14 of those repor
	DPV did not identify reports in EudraVigilance of adverse events related to viloxazine and seizures. We identified 32 reports in VigiBase of adverse events related to viloxazine and seizures, with 15 of those reports listing viloxazine as the only suspect medication.  Likewise, none of the reports identified in VigiBase provide case narratives or patient-level data, thereby making it difficult to attribute the adverse events to viloxazine. 
	DPV sent the European Medicines Agency (EMA) a request for case narratives and patient-level data for suspected adverse drug reaction reports related to viloxazine and liver injury (n=69) as well as seizures (n=32).  To date, DPV has been unable to obtain the requested case narratives from EMA.  
	4REVIEWER’S COMMENTS 
	Four cases of hepatitis and three cases of seizures in patients taking viloxazine and other co-suspect medications were identified in FAERS; however, the limited clinical information available for assessment and the reported confounding factors including co-suspect medications and concomitant disease states that may have contributed to the onset of liver injury or seizures limit the ability to attribute causality to viloxazine alone. If and when DPV receives the requested case narratives and patient-level d
	As was previously mentioned, given viloxazine’s similarity in mechanism of action to atomoxetine, which is currently labeled for post-market reports of severe liver injury to include liver failure and seizures in patients with a history of seizures, risk factors for the development of seizures, and no history nor risk factors for the development of seizures, DPV recommends close post-market monitoring for viloxazine and liver injury or seizures in the absence of substantive available causal evidence of such
	5 
	5 
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	6 APPENDICES 
	6.1 APPENDIX A. POSTMARKETING ADVERSE EVENT REPORTS DATABASES 
	FAERS is a database that contains information on adverse event and medication error reports submitted to FDA. The database is designed to support FDA's postmarketing safety surveillance program for drug and therapeutic biological products. The informatic structure of the database adheres to the international safety reporting guidance issued by the International Council on Harmonisation. Adverse events and medication errors are coded to terms in the Medical Dictionary for Regulatory Activities terminology. T
	FAERS 

	FAERS data have limitations. First, there is no certainty that the reported event was actually due to the product. FDA does not require that a causal relationship between a product and event be proven, and reports do not always contain enough detail to properly evaluate an event. Further, FDA does not receive reports for every adverse event or medication error that occurs with a product. Many factors can influence whether or not an event will be reported, such as the time a product has been marketed and pub
	EudraVigilance is the system for managing and analyzing information on suspected adverse reactions to medicines that have been authorized or being studied in clinical trials in the European Economic Area. This enables the early detection of potential safety issues. The European Medicines Agency (EMA) operates the system on behalf of the European Union (EU) medicines regulatory network. Stakeholders including marketing authorization holders, regulatory authorities, academia, healthcare professionals and pati
	EudraVigilance 

	A restricted set of data elements for spontaneous reports is available to the general public, . The information on this website relates to suspected side effects, i.e., medical events that have been observed following the use of a 
	A restricted set of data elements for spontaneous reports is available to the general public, . The information on this website relates to suspected side effects, i.e., medical events that have been observed following the use of a 
	http://www.adrreports.eu/en/index.html
	http://www.adrreports.eu/en/index.html


	medicine, but which are not necessarily related to or caused by the medicine. Information on suspected side effects should not be interpreted as meaning that the medicine or the active substance causes the observed effect or is unsafe to use. Only a detailed evaluation and scientific assessment of all available data allows for robust conclusions to be drawn on the benefits and risks of a medicine.  

	VigiBase is a global database of individual case safety reports (ICSRs) received by the Uppsala Monitoring Centre UMC in its role as the World Health Organization (WHO) Collaborating Centre for International Drug Monitoring. Participating member states enrolled under WHO’s international program submit ICSRs. VigiBase includes ICSRs submitted by over 130 countries for allopathic medicines, traditional medicines (herbals), and biological medicines, including vaccines. VigiLyze is an online tool to search and 
	VigiBase 

	6.2 APPENDIX B. FAERS LINE LISTING OF VILOXAZINE CASE SERIES 
	Table
	TR
	Initial FDA Received Date 
	FAERS Case # 
	Version # 
	Manufacturer Control # 
	Case Type 
	Age (years) 
	Sex 
	Country Derived 
	Serious Outcome(s)* 

	Seizure 
	Seizure 

	1 
	1 
	12/09/1997 
	3003270 
	1 
	971204-008013314 
	Expedited (15-Day) 
	63 
	Female 
	Belgium 
	HO 

	2 
	2 
	03/23/1999 
	3231774 
	1 
	B0064661 
	Expedited (15-Day) 
	82 
	Male 
	France 
	DE, HO, OT 

	3 
	3 
	01/12/2006 
	5959260 
	1 
	FR-JNJFOC20060100601 
	-

	Expedited (15-Day) 
	76 
	Male 
	France 
	HO 

	Liver Injury 
	Liver Injury 

	4 
	4 
	07/12/2001 
	3680944 
	1 
	N129106 
	Expedited (15-Day) 
	76 
	Male 
	France 
	HO 

	5 
	5 
	06/21/2002 
	3805941 
	1 
	US-BRISTOL-MYERS SQUIBB COMPANY11905551 
	-

	Expedited (15-Day) 
	unknown 
	Female 
	France 
	HO 

	6 
	6 
	03/04/2003 
	3916193 
	2 
	S03-FRA-00068-01 
	Expedited (15-Day) 
	82 
	Female 
	France 
	HO, LT 

	7 
	7 
	01/20/2004 
	4078413 
	1 
	22772 
	Expedited (15-Day) 
	80 
	Male 
	France 
	HO 

	*As per 21 CFR 314.80, the regulatory definition of serious is any adverse drug experience occurring at any dose that results in any of the following outcomes: death, a life-threatening adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization, a persistent or significant disability/incapacity, a congenital anomaly/birth defect, or other serious important medical events. Those which are blank were not marked as serious (per the previous definition) by the reporter and ar
	*As per 21 CFR 314.80, the regulatory definition of serious is any adverse drug experience occurring at any dose that results in any of the following outcomes: death, a life-threatening adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization, a persistent or significant disability/incapacity, a congenital anomaly/birth defect, or other serious important medical events. Those which are blank were not marked as serious (per the previous definition) by the reporter and ar
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	LABELS AND LABELING REVIEW 
	Division of Medication Error Prevention and Analysis (DMEPA). Office of Medication Error Prevention and Risk Management (OMEPRM). Office of Surveillance and Epidemiology (OSE). Center for Drug Evaluation and Research (CDER). 
	*** This document contains proprietary information that cannot be released to the public*** 
	Date of This Review: 
	Date of This Review: 
	Date of This Review: 
	August 24, 2020 

	Requesting Office or Division: 
	Requesting Office or Division: 
	Division of Psychiatry 

	Application Type and Number: 
	Application Type and Number: 
	NDA 211964 

	Product Name and Strength: 
	Product Name and Strength: 
	Viloxazine extended release capsules, 100 mg, 150 mg, and 

	TR
	200 mg 

	Product Type: 
	Product Type: 
	Single Ingredient Product 

	Rx or OTC: 
	Rx or OTC: 
	Rx 

	Applicant/Sponsor Name: 
	Applicant/Sponsor Name: 
	Supernus Pharmaceuticals, Inc. 

	FDA Received Date: 
	FDA Received Date: 
	November 8, 2019, April 28, 2020 and July 23, 2020 

	OSE RCM #: 
	OSE RCM #: 
	2019-2305 

	DMEPA Safety Evaluator: 
	DMEPA Safety Evaluator: 
	Loretta Holmes, BSN, PharmD 

	DMEPA Team Leader: 
	DMEPA Team Leader: 
	Sevan Kolejian, PharmD, MBA, BCPPS 


	1 
	1 
	1 
	PURPOSE OF REVIEW 

	As part of the approval process for Viloxazine extended release capsules, 100 mg, 150 mg, and 200 mg, the Division of Psychiatry (DP) requested that we review the proposed labels and labeling for areas that may lead to medication errors. 
	2 MATERIALS REVIEWED 
	Table 1.  Materials Considered for this Label and Labeling Review 
	Table 1.  Materials Considered for this Label and Labeling Review 
	Table 1.  Materials Considered for this Label and Labeling Review 

	Material Reviewed 
	Material Reviewed 
	Appendix Section (for Methods and Results) 

	Product Information/Prescribing Information 
	Product Information/Prescribing Information 
	A 

	Previous DMEPA Reviews
	Previous DMEPA Reviews
	    B (N/A) 

	ISMP Newsletters
	ISMP Newsletters
	 C (N/A) 

	FDA Adverse Event Reporting System (FAERS)*
	FDA Adverse Event Reporting System (FAERS)*
	 D (N/A) 

	Other 
	Other 
	E (N/A) 

	Labels and Labeling 
	Labels and Labeling 
	F 


	N/A=not applicable for this review 
	*We do not typically search FAERS for our label and labeling reviews unless we are aware of 
	medication errors through our routine postmarket safety surveillance 
	3 FINDINGS AND RECOMMENDATIONS 
	Tables 2 and 3 below include the identified medication error issues with the submitted labels and labeling, DMEPA’s rationale for concern, and the proposed recommendation to minimize the risk for medication error. 
	Table 2: Identified Issues and Recommendations for Division of Psychiatry 
	Prescribing Information 
	Prescribing Information 
	Prescribing Information 

	General Comment 
	General Comment 

	We defer to the Office of Pharmaceutical Quality (OPQ) to address any concerns with the established name presentation and storage statement.  For recommended changes, please advise the Applicant to revise the container labels accordingly. 
	We defer to the Office of Pharmaceutical Quality (OPQ) to address any concerns with the established name presentation and storage statement.  For recommended changes, please advise the Applicant to revise the container labels accordingly. 


	2 
	Table 3: Identified Issues and Recommendations for Supernus Pharmaceuticals (entire table to be conveyed to Applicant) 
	against the background color used. 
	Container Labels IDENTIFIED ISSUE RATIONALE FOR CONCERN 
	Container Labels IDENTIFIED ISSUE RATIONALE FOR CONCERN 
	RECOMMENDATION 

	1. 
	The lack of sufficient 
	Consider the use of a font contrast makes the 
	color or background color 150 mg statement of 
	The used for the 

	statement of strength 
	that provides better contrast strength lacks sufficient 
	difficult to read. 
	2. 
	One of the side panels 
	It is not clear what will be 
	Please specify the information has a square box-like 
	placed in this FPO area. 
	that will be placed in this FPO area designated as FPO. 
	area. 
	3. 
	Revise the statement to read “Swallow capsule whole or open and sprinkle on 
	principal display panel is 
	principal display panel is 
	The statement on the The statement requires 

	revision. 

	applesauce” so that it aligns not accurate. 
	with the information in Section 2 Dosage and Administration of the Full Prescribing Information. 
	4. 
	The statement “Once 
	The “Once Daily” statement 
	Consider deleting the “Once Daily” is on the Principal 
	is not needed since there is 
	Daily” statement. Display Panel (PDP) 
	no marketed viloxazine product from which this product has to differentiate itself in terms of frequency of administration. Additionally, the statement adds clutter and distracts from important product identifying information as well as the “Swallow whole…” and Medication Guide statements. 
	4 
	4 
	CONCLUSION 

	Our evaluation of the proposed labels and labeling identified areas of vulnerability that may lead to medication errors.  Above, we have provided recommendations in Table 2 for the 
	3. 
	Division and Table 3 for the Applicant.  We ask that the Division convey Table 3 in its entirety to the Applicant so that recommendations are implemented prior to approval of this NDA. 
	Figure
	4. 
	APPENDICES: METHODS & RESULTS FOR EACH MATERIALS REVIEWED 
	APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION 
	Table 4 presents relevant product information for Viloxazine that Supernus Pharmaceuticals submitted on November 8, 2019. 
	Table 4. Relevant Product Information for Viloxazine 
	Initial Approval Date Active Ingredient Indication 
	Route of Administration Dosage Form Strengths Dose and Frequency 
	How Supplied Storage 
	N/A viloxazine 
	Treatment of attention deficit/hyperactivity disorder (ADHD) in pediatric patients ages 6 to 17 years Oral Extended-release capsules 100 mg, 150 mg, and 200 mg 
	The recommended dose for pediatric patients 6-11 years of age The recommended dose for adolescent patients 12-17 years of 
	Pediatric Patients 6-11 Years 
	is 100-400 mg orally once daily. Titrate 100mg/week 
	Adolescent Patients 12-17 Years 

	age is 200 mg orally once daily. Titrate 200 mg/week 
	Bottles of 30, 60, 90, and 100 capsules Store at 25°C (77°F); excursions permitted between 15°C-30°C 
	(59°F-86°F). 
	 closure 
	Figure

	Container Closure
	5 
	APPENDIX F. LABELS AND LABELING 
	F.1 List of Labels and Labeling Reviewed 
	Using the principles of human factors and Failure Mode and Effects Analysis, along with postmarket medication error data, we reviewed the following Viloxazine labels and labeling submitted by Supernus Pharmaceuticals on November 8, 2019, April 28, 2020, and July 23, 2020. 
	a

	 Container labels received on April 28, 2020, and July 23, 2020 
	 Prescribing Information (image not shown) received on November 8, 2019 
	F.2 Labels and Labeling Images (not to scale) 
	Container Labels (100 mg, 150 mg, and 200 mg 30-count trade container label images shown) 
	Figure
	 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 
	a

	6. 
	Figure
	100 mg, 150 mg, and 200 mg 
	The full set of proposed container labels include: 

	o. 7-count professional sample container labels 
	o. 7-count professional sample container labels 
	o. 7-count professional sample container labels 

	o. 30-count, 60-count, 90-count, and 100-count trade container labels 
	o. 30-count, 60-count, 90-count, and 100-count trade container labels 


	These labels can be accessed in docuBridge via these links: 
	.             
	\\CDSESUB1\evsprod\nda211964\0031\m1\us\draft-artwork-bottle-label-3-438-by-125.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-100mg-30ct.pdf 
	\\CDSESUB1\evsprod\nda211964\0031\m1\us\draft-artwork-bottle-label-4-by-1875.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-100mg-90ct.pdf 
	\\CDSESUB1\evsprod\nda211964\0031\m1\us\draft-artwork-bottle-label-4-5-by-25.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-150mg-7ct.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-150mg-30ct.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-150mg-60ct.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-150mg-90ct.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-150mg-100ct.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-200mg-7ct.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-200mg-30ct.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-200mg-60ct.pdf 
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	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-200mg-90ct.pdf 
	\\CDSESUB1\evsprod\nda211964\0042\m1\us\draft-artwork-bottle-label-7098qelbree-200mg-100ct.pdf 

	Prescribing Information 
	The proposed prescribing information can be accessed in docuBridge via this link:  
	\\CDSESUB1\evsprod\nda211964\0001\m1\us\draft-labeling-text.pdf 
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	DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 
	Figure
	Division of Pediatric and Maternal Health Office of New Drugs Center for Drug Evaluation and Research 
	Food and Drug Administration Silver Spring, MD 20993 Tel 301-796-2200 FAX 301-796-9744 
	Division of Pediatric and Maternal Health Review Date: 6/22/2020 Date consulted: 12/19/2019 From: Catherine Roca, M.D., Medical Officer, Maternal Health 
	Division of Pediatric and Maternal Health 
	Through:. Miriam Dinatale, D.O., Team Leader, Maternal Health Division of Pediatric and Maternal Health Lynne P. Yao, M.D., OND, Division Director 
	Division of Pediatric and Maternal Health (DPMH) To: Division of Psychiatry (DP) Drug: SPN-812V ER (viloxazine hydrochloride Extended-Release Capsules) NDA : 211964 Applicant: Supernus Pharmaceuticals, Inc Subject: Pregnancy and Lactation Labeling Proposed 
	Indication: Attention Deficit Hyperactivity Disorder (ADHD) in pediatric patients ages 6 to 17 years of age. 
	Materials Reviewed: 
	•. 
	•. 
	•. 
	Applicant’s submitted background package and proposed labeling for NDA 211964 

	•. 
	•. 
	DPMH consult request dated December 19, 2019, DARRTS Reference ID 4537375 

	•. 
	•. 
	DPMH Review of ADDERALL XR, NDA 21303, Catherine Roca, M.D. Medical. Officer, DARRTS Reference ID 4327063
	1. 
	1. 




	 part of the materials reviewed but was not a source relied uponfor the labeling recommendations below. 
	1
	The ADDERALLXR review was

	Consult Question: “The Division of Psychiatry (DP) requests DPH-Maternal Health Team’s input in reviewing the applicable aspects of this NDA in order to inform the proposed labeling which is in PLLR format.” 
	INTRODUCTION AND BACKGROUND 
	On November 8, 2019, Supernus Pharmaceuticals, Inc., submitted an original new molecular entity (NME) NDA for SPN-812V ER (viloxazine hydrochloride) for the indication of Attention Deficit Hyperactivity Disorder (ADHD). DP consulted DPMH on December 19, 2019, to assist with the Pregnancy and Lactation subsections of labeling. 
	The active ingredient of SPN-812V ER, viloxazine, was initially marketed beginning in the 1970s as an immediate-release formulation for the treatment of depression in the United Kingdom and several European countries. A review completed by the applicant indicated that it was withdrawn from marketing in the UK and Europe in the 2000s (most recent withdrawal was in 2008) for business, rather than safety reasons.
	2 
	2 


	Viloxazine Drug Characteristics
	3 
	3 


	Drug Class 
	Drug Class 
	Drug Class 
	Viloxazine is a norepinephrine reuptake inhibitor 

	Mechanism of action 
	Mechanism of action 
	The mechanism of action is thought to be related to norepinephrine reuptake inhibition. . 

	Molecular weight 
	Molecular weight 
	273.8 Daltons 

	Protein Binding 
	Protein Binding 
	76-82% 

	Half-life 
	Half-life 
	The mean apparent half-life is 7 hours. 

	Absorption/Bioavailability The peak plasma concentration of viloxazine occurred at approximately 5 hours after a single oral dose of 200 mg. Serious Adverse Reactions • Do not use with monoamine oxidase inhibitors (MAOI) or within 2 weeks after discontinuing an MAOI. • Suicidal ideation: increased risk of suicidal ideation. Monitor for suicidality, clinical worsening, and unusual changes in behavior. • : advise patients to use caution when driving or operating machinery, due to potential somnolence, sedatio
	Absorption/Bioavailability The peak plasma concentration of viloxazine occurred at approximately 5 hours after a single oral dose of 200 mg. Serious Adverse Reactions • Do not use with monoamine oxidase inhibitors (MAOI) or within 2 weeks after discontinuing an MAOI. • Suicidal ideation: increased risk of suicidal ideation. Monitor for suicidality, clinical worsening, and unusual changes in behavior. • : advise patients to use caution when driving or operating machinery, due to potential somnolence, sedatio


	2 countries. 
	. Contracted research results to determine regulatory status of viloxazine in selected European Viloxazine proposed package insert 
	3

	REVIEW 
	PREGNANCY 
	ADHD and Pregnancy 
	ADHD and Pregnancy 

	•. 
	•. 
	•. 
	The 2016 National Survey of Children’s Health indicated that in the United States, an estimated 9.4% of children ages 2-17 have received a diagnosis of ADHD.
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	•. 
	•. 
	Adolescent females with ADHD are at increased risk for unplanned pregnancy.
	5 
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	•. 
	•. 
	Untreated ADHD is associated with an increased risk of tobacco dependence and substance abuse disorder, and some women with ADHD may be at increased risk of motor vehicle accidents and have severe impairments in occupational, school and work functioning.
	6
	6
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	7 



	•. 
	•. 
	A search of the literature yielded one study that examined the effects of untreated ADHD on pregnancy outcomes. This population-based cohort study using a Danish national registry of 989,932 pregnancies found an increased risk for spontaneous abortions in a group of untreated women with ADHD (n=275) compared to a reference group of pregnant women without ADHD or treatment with ADHD medications occurred in 6.9% of the untreated ADHD group compared to those treated with methylphenidate or atomoxetine (3.8%), 
	(n=989,471) (aRR 1.56, 95% CI 1.11-2.20). Congenital malformations 
	8 
	8 




	Viloxazine was administered orally to pregnant rats during the period of organogenesis at doses of 13, 33, and 82 mg/kg/day, which are less than, equal to, and 2 times the MRHD of 400 mg, based on  mg/m, respectively. Viloxazine did not cause maternal toxicity at doses up to 82 mg/kg/day. Viloxazine at 82 mg/kg/day increased early and late resorption, delayed fetal development, and possibly caused low incidences of fetal malformations or anomalies (craniorachischisis, missing cervical vertebrae, and morphol
	Nonclinical Experience 
	2
	2

	Viloxazine was administered orally to pregnant rabbits during the period of organogenesis at doses of 43, 87, and 130 mg/kg/day, which are approximately 4, 7, and 11 times the MRHD of 400 mg, based on mg/m, respectively. Viloxazine decreased maternal body weight, weight gain, 
	2

	or food consumption at doses ≥ 87 mg/kg/day but did not cause fetal toxicity at doses up to 130 
	mg/kg/day. The NOAELs for maternal and fetal toxicity is 43 and 130 mg/kg/day, respectively, which is approximately 4 and 11  times the MRHD, based on mg/m, respectively. 
	2

	Danielson ML, et al. Prevalence of Parent-reported ADHD diagnosis and associated treatment among U.S..Children and Adolescents, 2016.JClin Child Adolesc Psychol. 2018;47(2):199-212..Hua M-H, etal. Early pregnancy risk among adolescents with ADHD: a national longitudinal study. J Attention. Disorders. 2020; Jan 23 [epub ahead of print].Groenman AP, et al. Stimulant treatment for attention-deficit hyperactivity disorder and risk of developing. substance usedisorder. Br J Psychiatry. 2013;203(2):112-9..Freeman
	Danielson ML, et al. Prevalence of Parent-reported ADHD diagnosis and associated treatment among U.S..Children and Adolescents, 2016.JClin Child Adolesc Psychol. 2018;47(2):199-212..Hua M-H, etal. Early pregnancy risk among adolescents with ADHD: a national longitudinal study. J Attention. Disorders. 2020; Jan 23 [epub ahead of print].Groenman AP, et al. Stimulant treatment for attention-deficit hyperactivity disorder and risk of developing. substance usedisorder. Br J Psychiatry. 2013;203(2):112-9..Freeman
	Danielson ML, et al. Prevalence of Parent-reported ADHD diagnosis and associated treatment among U.S..Children and Adolescents, 2016.JClin Child Adolesc Psychol. 2018;47(2):199-212..Hua M-H, etal. Early pregnancy risk among adolescents with ADHD: a national longitudinal study. J Attention. Disorders. 2020; Jan 23 [epub ahead of print].Groenman AP, et al. Stimulant treatment for attention-deficit hyperactivity disorder and risk of developing. substance usedisorder. Br J Psychiatry. 2013;203(2):112-9..Freeman
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	Viloxazine was administered orally to pregnant rats during gestation and lactation at doses of 43, 87, and 217 mg/kg/day, which are approximately 1, 2, and 5 times the MRHD of 400 mg, based on mg/m, respectively. Viloxazine caused maternal toxicity of decreased body weight, weight 
	2

	gain, and food consumption at doses ≥ 87 mg/kg/day and maternal deaths at 217 mg/kg/day. At 
	thesematernally toxic doses,viloxazine caused lowerlive birth,decreased viability, and delayed growth and sexual maturation without affecting learning and memory in the offspring. The NOAEL for maternal and developmental toxicity is 43 mg/kg/day, which is approximately equal to the MRHD, based on mg/m. 
	2

	Viloxazine was administered orally to pregnant mice during gestation and lactation at doses of 13, 33, and 82 mg/kg/day, which are approximately less than or equal to the MRHD of 400 mg, based on mg/m, respectively. Viloxazine treatment at 82 mg/kg/day during the gestation period caused maternal deaths and decreased body weight in the offspring. The NOAEL for both maternal and developmental toxicity is 33 mg/kg/day, which is less than the MRHD, based on mg/m. 
	2
	2

	Thereader isreferred to thefullPharmacology/Toxicology review by Jia Yao,Ph.D.and Aisar Atrakchi, Ph.D. 
	The applicant reported a single case of a study participant who became pregnant while taking 200 mg/day of viloxazine. She elected to terminate the pregnancy at 5 weeks. No additional data regarding the reason for termination was provided. 
	Review of Pharmacovigilance Database 

	In addition, the applicant referred to two cases listed in the FAERS database that report a single functioning kidney. A consult to the Division of Pharmacovigilance (DPV) regarding these cases yielded the following statement, 
	“In response to the consult received by DPV from DPMH, please find the two reports related to viloxazine use and congenital malformations. Of note, the two reports are versions 1 and 2 of the same patient. Upon review of the information provided in the reports, we note the following confounders that can impact a causal inference between the use of viloxazine during the first month of pregnancy and the infant’s development of congenital renal agenesis: geriatric pregnancy, chronic heavy smoker, concomitant u
	9 
	9 


	Review of Literature 
	Review of Literature 

	Applicant’s Review of Literature: 
	The applicant performed a cumulative search of the published literature using the PubMed database and terms “viloxazine” or “vivalan” and “female” and “childbearing potential.” One paper related to the use of viloxazine during pregnancy was located. 
	Email communication Jonn Baily, Pharm. D.,Division of Pharmacovigilance I, 1/15/2020 
	9

	Publication; 
	Publication; 
	Publication; 
	Type of study 
	Population/control 
	Exposure during 
	Pregnancy/infant outcomes 
	Comments/li 

	author/date/ 
	author/date/ 
	pop.; n and disease 
	pregnancy or pre
	mitations 

	Country 
	Country 
	conception; to what drug/dose 

	McElhatton PR, et 
	McElhatton PR, et 
	Prospective, 
	689 pregnancies 
	95% of 
	Elective abortion n=4 
	Small sample 

	al.10 
	al.10 
	al.10 

	(pregnancy 
	exposed to tricyclic 
	pregnancies 
	Spontaneous abortion n=2 
	size; 2/3 of 

	1996 
	1996 
	registry) cohort study 
	and non-tricyclic antidepressants 
	exposed during first trimester; dose 
	Late fetal death n=0 Normal infant n=10 
	women on multidrug 

	Europe and Israel 
	Europe and Israel 
	(viloxazine n=23) 
	of viloxazine not reported 
	Normal/Preterm infant n=3 Congenital Malformation n=0 Normal/neonatal disorder n=4 • (All of these infants exposed to multiple drugs including benzodiazepines.) symptoms included hyperexcitability, feeding problems, vomiting, hypotonia and hypoglycemia. • One infant exposed to viloxazine, clomipramine, loxapine, cyamemazine, clorazepate diazepam, meprobamate, and acepromethazine had a seizure on day 4 of life 
	therapy including benzodiazepin es and antipsychotics 


	DPMH Review of Literature: 
	DPMH conducted a search of the literature using PubMed, Embase, and Micromedexusing the search terms, “viloxazine” and “pregnancy,” “pregnancy outcomes,” “congenital anomalies,” “stillbirth,” and “spontaneous abortion.” 
	11 
	11 


	Micromedex states, “No epidemiological studies of congenital anomalies among infants born to women who were treated with viloxazine during pregnancy have been reported. Animal teratology studies of viloxazine conducted by the manufacturer have not been published in the peer-reviewed literature. Increased locomotor activity was observed among the 23-day-old 
	McElhatton PR, et al. The outcome of pregnancy in 689 women exposed to therapeutic dosesof antidepressants..A collaborativestudy of the European Network of Teratology Information Services (ENTIS). Reproductive.Toxicology. 1996;10(4):285-294..
	10 
	11
	Truven Health Analytics information, http://www.micromedexsolutions.com/. Accessed3/10/2020. 

	5. 
	(but not 60-day-old) offspring of rats treated, during pregnancy with viloxazine in a dose similar to that used therapeutically in humans.”
	12 
	12 


	Viloxazine is not referenced in Drugs in Pregnancy and Lactation.
	13 
	13 


	A search of the published literature did not yield any additional references. 
	Reviewer comments: Nonclinical data do not indicate an increased risk of congenital malformations in animals with exposure to viloxazine during pregnancy. However, in discussions with the nonclinical review team, they report that in the pre-&post-natal developmental toxicity studies in both the rat and mouse, there were sudden inexplicable maternal deaths when animals were treated during the late period of gestation (but not the lactation period). The causes for such maternal deaths were unknown. In the mou
	14 
	14 


	Despite over 20 years of use as an antidepressant in several European countries, only 23 cases of viloxazine exposure during pregnancy have been published. Additionally, there is only one case (an infant with a single kidney) in FAERS, and one case that was terminated at 5 weeks’ gestation in the applicant’s safety database. Based on data from the European Drug Consumption Database, the sponsor estimated a cumulative number of prescriptions for viloxazine in females of reproductive potential ages 15-44 to b
	15 
	15 


	Ordinarily, with a new product that will be used in patients of reproductive potential, DPMH recommends a pregnancy exposure registry and a complementary cohort study. However, the currently proposed indication forNDA 211964 is for children  ages 6-17; the number of pregnancies in this population is likely to be inadequate for a sufficiently powered pregnancy 
	ges in rats after prenatal administration of typical and atypical antidepressants. Arch Toxicol (Suppl 7):504-507,1984.Briggs GG, Freeman RK.Drugs in pregnancy and lactation: a reference guide to fetal and neonatal risk. 10Ed. 2015. Online, accessed 3/10/2020Email communication, Jia Yao, Ph.D., Pharmacology/Toxicology reviewer, 5/19/2020 White paper: exposure to viloxazine during pregnancy, submitted as part of the applicationpackage for NDA 211964 
	12
	Cuomo V, et al. Behavioral chan
	13
	th 
	14 
	15 

	exposure registry. Even if later approved for an adult indication, the previous lack of use in pregnant populations coupled with a labeling recommendation that discourages use in pregnancy make recruitment of a sufficient number of exposed pregnancies for a pregnancy registry unlikely. Therefore, a single-arm pregnancy safety study is recommended to evaluate the effects of viloxazine on pregnancy outcomes. 
	LACTATION 
	No data on the transfer of viloxazine in animal milk were provided. Although no direct measurement of viloxazine concentration was conducted in the milk, circulating viloxazine was present in rat pups as early as postnatal day 4; therefore, viloxazine is likely present in the rat milk. 
	Nonclinical Experience 

	Thereaderis referred to thefullPharmacology/Toxicology review by Jia Yao,Ph.D.and Aisar. Atrakchi, Ph.D.. 
	The applicant did not report any cases relating to lactation.. 
	Review of Pharmacovigilance Database. 

	Review of Literature 
	Review of Literature 

	Applicant’s Review of Literature: 
	The applicant reports that there are no published cases related to viloxazine and lactation. The. databases searched, time-frame and search terms were not provided.. 
	DPMH Review of Literature:. DPMH conducted a search of Medications in Mother’s Milk,the Drugs and Lactation Database .(LactMed),Micromedex,and of the published literature using the search terms, “viloxazine,”. and “lactation,” or “breastfeeding.”. 
	16 
	16 

	17 
	17 

	18 
	18 


	Viloxazine is not referenced in Drugs in Pregnancy and Lactation,Micromedex,Medications. in Mother’s Milk or LactMed.A search ofthe literature did not locate any published dataon .lactation and viloxazine.. 
	19 
	19 

	20 
	20 

	21 
	21 

	22
	22


	d mothers’ milk. 2019. Springer Publishing Co. NY,NewYork. . The LactMed database is a National Library of Medicine (NLM) database with information on drugs andlactation geared toward healthcare practitioners and nursing women. The LactMed database provides information when available on maternal levels in breast milk, infant blood levels,any potential effects in the breastfed infants if known, alternative drugs that can beconsidered and the AmericanAcademy of Pediatrics category indicating the level of comp
	16
	HaleTW, Hale’s medications an
	17 
	http://toxnetnlmnih.gov/cgi-bin/sis/htmlgen?LACT
	18
	Truven Health Analytics information, http://www.micromedexsolutions.com/. Accessed3/10/2020 
	19
	th 
	20
	Truven Health Analytics information, http://www.micromedexsolutions.com/. Accessed 3/10/2020 
	21
	22 
	http://toxnetnlmnih.gov/cgi-bin/sis/htmlgen?LACT

	Reviewer comment: The are no data from the clinical trials database or the published data on viloxazine and breastfeeding. Animal data on the transfer of viloxazine and its metabolites in breast milk are lacking. This product is proposed for children between the ages of 6 to 17. Because there is a possibility of pregnancy and lactation in adolescents, a milk-only lactation study should be performed to ascertain the transfer of viloxazine and its metabolites into breast milk. 
	FEMALES AND MALES OF REPRODUCTIVE POTENTIAL 
	The applicant reports no fertility studies were conducted.
	Nonclinical Experience 
	23 
	23 


	The applicant did not report any cases related to fertility. 
	Review of Pharmacovigilance Database 

	Review of Literature 
	Review of Literature 

	Applicant’s Review of Literature 
	The applicant performed a cumulative search of the published literature using the PubMed. database and terms “viloxazine” or “vivalan” and “fertility” or “reproduction.”. 
	No cases of male or female infertility were found in the literature search.. 
	DPMH conducted a review of Micromedex, Embase, and PubMed using the terms, “viloxazine” .and “fertility,” “contraception,” “oral contraceptives,” and “infertility.” .
	DPMH Review of Literature. 

	No papers were located indicating an adverse effect of viloxazine on female fertility or the effectiveness of hormonal contraception. According to the applicant, viloxazine is a strong inhibitor of CYP1A2, and therefore may increase estrogen levels from certain hormonal contraceptives.
	24 
	24 


	Reviewer comment: Data are lacking on the effects of viloxazine on fertility. The applicant indicatesthat estrogen levels may increase when using viloxazine and some hormonal contraceptives. However, this would not be expected to reduce the effectiveness of hormonal contraceptives since it increases, rather than decreases estrogen levels. Since data do not indicate that viloxazine is a major teratogen that would require pregnancy testing and contraception, this review agrees with the applicant that subsecti
	any potential effects in the breastfed infants if known, alternative drugs that can beconsidered and the AmericanAcademy of Pediatrics category indicating the level of compatibility ofthe drug with breastfeeding.Viloxazine proposed package insert. 
	23

	24 
	DISCUSSION AND CONCLUSIONS 
	Nonclinical data do not indicate that viloxazine is a major teratogen. However, data in both rats and mice demonstrate an increased risk for maternal death when rats or mice are exposed to viloxazine in later pregnancy. Despite several decades of use as an antidepressant in some European countries, clinical data related to viloxazine exposure during pregnancy are limited to approximately 25 cases and are too limited to establish established a drug-associated risk of major birth defects, miscarriage or adver
	Pregnancy 

	The currently proposed indication for NDA 211964 is for children ages 6-17. Even if later approved for an adult indication, the previous lack of use in pregnant populations and labeling recommendation that discourages use in pregnancy make recruitment of a sufficient number of exposed pregnancies for a pregnancy registry unlikely. Therefore, a single-arm pregnancy safety study is recommended to evaluate the effects of viloxazine on pregnancy outcomes. 
	There are no data on the presence of viloxazine in animal or human milk, effects on the breastfed infant or effects on lactation. Viloxazine is likely present in animal milk. Since there is a possibility that this drug will be used in females of reproductive potential, DPMH recommends a milk only study be performed in lactating patients (no infant exposure) to determine if viloxazine is present in breast milk with determination of a milk: plasma ratio and relative infant dose to estimate infant exposure.
	Lactation 
	25 
	25 


	data are limited, nonclinical data do not indicate that viloxazine is a major teratogen; therefore, subsection 8.3 will not be included in labeling 
	Females and Males of Reproductive Potential There are no animal or human data on the effects of viloxazine on fertility. viloxazine inhibits CYP1A2 which may cause an increase in estrogen levels; however, this should not decrease the effectiveness of hormonal contraceptives. While human 
	FDA draft Guidance for Industry Clinical Lactation Studies: Considerations for Study Design, published May 9, 2019. . 
	25 
	https://www fda.gov/media/124749/download
	https://www fda.gov/media/124749/download


	LABELING RECOMMENDATIONS 
	DPMH revised subsections 8.1, 8.2, and 17 of labeling for compliance with the PLLR (see below). DPMH refers to the final NDA action for final labeling. 
	DPMH Proposed Pregnancy and Lactation Labeling 
	HIGHLIGHTS OF PRESCRIBING INFORMATION --------------------------USE IN SPECIFIC POPULATIONS-------------------------- 
	• Pregnancy: May cause maternal harm (8.1) 
	FULL PRESCRIBING INFORMATION 
	Figure
	8 USE IN SPECIFIC POPULATIONS 
	8.1 Pregnancy 
	Based on findings from animal reproduction studies, viloxazine make cause maternal harm when used during pregnancy. Discontinue TRADENAME when pregnancy is recognized unless the benefits of therapy outweigh the potential risk to the mother. Available data from case series with viloxazine use in pregnant women are insufficient to establish a drug-associated risk of major birth defects, miscarriage or adverse maternal outcomes. 
	Risk Summary 

	Oral administration of viloxazine to pregnant rats and mice during pregnancy and lactation caused maternal toxicities and deaths at doses approximately 2 and 1 time the MRHD, based on mg/m, respectively. At these maternally toxic doses, viloxazine caused offspring toxicities. The NOAEL for maternal and developmental toxicity is approximately equal to or less than the MRHD, based on mg/m, in the rat and mouse, respectively. In animal reproduction studies, oral administration of viloxazine to pregnant rats an
	2
	2
	2
	2
	2 

	Figure
	The estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%, respectively. 
	Data 
	al Data 
	Anim

	Viloxazine was administered orally to pregnant rats during the period of organogenesis at doses of 13, 33, and 82 mg/kg/day, which are less than, equal to, and 2 times the MRHD of 400 mg, based on  mg/m, respectively. Viloxazine did not cause maternal toxicity at doses up to 82 mg/kg/day. Viloxazine at 82 mg/kg/day increased early and late resorption, delayed fetal development, and possibly caused low incidences of fetal malformations or anomalies (craniorachischisis, missing cervical vertebrae, and morphol
	2
	2

	Viloxazine was administered orally to pregnant rabbits during the period of organogenesis at doses of 43, 87, and 130 mg/kg/day, which are approximately 4, 7, and 11 times the MRHD of 400 mg, based on mg/m, respectively. Viloxazine decreased maternal body weight, weight gain, or food consumption at doses ≥ 87 mg/kg/day but did not cause fetal toxicity at doses up to 130 mg/kg/day. The NOAELs for maternal and fetal toxicity is 43 and 130 mg/kg/day, respectively, which is approximately 4 and 11  times the MRH
	2
	2

	Viloxazine was administered orally to pregnant rats during gestation and lactation at doses of 43, 87, and 217 mg/kg/day, which are approximately 1, 2, and 5 times the MRHD of 400 mg, based on mg/m, respectively. Viloxazine caused maternal toxicity of decreased body weight, weight gain, and food consumption at doses ≥ 87 mg/kg/day and maternal deaths at 217 mg/kg/day. At thesematernally toxicdoses, viloxazine caused lower livebirth,decreased viability, and delayed growth and sexual maturation without affect
	2
	2

	Viloxazine was administered orally to pregnant mice during gestation and lactation at doses of 13, 33, and 82 mg/kg/day, which are approximately less than or equal to the MRHD of 400 mg, based on mg/m, respectively. Viloxazine treatment at 82 mg/kg/day during the gestation period caused maternal deaths and decreased body weight in the offspring. The NOAEL for both maternal and developmental toxicity is 33 mg/kg/day, which is less than the MRHD, based on mg/m. 
	2
	2

	8.2 Lactation 
	There are no data on the presence of viloxazine in human milk, the effects on a breast fed infant or the effects on milk production. Viloxazine is likely present in rat milk. When a drug is present in animal milk, it is likely that the drug will be present in human milk. The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for [TRADE NAME] and any potential adverse effects on the breastfed child from [TRADE NAME] or from the underlying maternal co
	Risk Summary 

	17  PATIENT COUNSELING INFORMATION 
	Advise patients that there is a pregnancy 
	Pregnancy

	that monitors pregnancy outcomes in 
	Figure
	women exposed to [TRADE NAME] during pregnancy. Advise
	Figure

	to inform their healthcare provider of a known or suspected pregnancy to discuss if [TRADENAME] should be discontinued [see Use in Specific Populations (8.1)]. 
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	Food and Drug Administration 
	Center for Drug Evaluation and Research Office of New Drugs, ODE-IV Division of Pediatric and Maternal Health Silver Spring, MD 20993 Telephone  301-796-2200 FAX 301-796-9855 
	MEMORANDUM TO FILE 
	Date:. May 29, 2020 
	From:. Ethan D. Hausman, MD, Medical Officer Division of Pediatric and Maternal Health (DPMH) 
	Through: .Shetarra Walker, MD, MSCR, Acting Medical Team Leader, DPMH John J. Alexander, MD/MPH, Deputy Director DPMH 
	NDA Number:. 211,964 
	Sponsor:. Supernus Pharmaceuticals, Inc. 
	Drug:. SPN-812V ER (viloxazine hydrochloride Extended-Release Capsules) 
	Indication:. Attention Deficit Hyperactivity Disorder (ADHD) 
	Dosage Form and Route of Administration: 100, 150, and 200 mg capsules, oral (PO) administration 
	Proposed Pediatric Regimen:. 100 to 400 mg once daily (6 to 11 years) 200 to 
	mg once daily (12 to 17 years) 

	Division Consult Request:. The Division of Psychiatry (DP) products requested DPMH assistance for labeling of this newly submitted NDA. 
	NDA #: 211,964        Division of Pediatric and Maternal Health Consult. SPN-812V ER (Viloxazine Hydrochloride Extended-Release Capsules) March 2020. 
	Background 
	Viloxazine is a bicyclic norepinephrine reuptake inhibitor (NRI) under development for 
	treatment of ADHD 
	Traditional treatment of ADHD is with stimulant medications [e.g., Concerta (methylphenidate hydrochloride), NDA 21,121)].  Viloxazine is a non-stimulant medication which, if approved, would join two other nonstimulant medications in the armamentarium for treatment of ADHD; Intuniv (guanfacine, NDA 22,037) a central alpha2A-adrenergic receptor agonist approved for monotherapy and adjunctive therapy in combination with stimulants, and Straterra (atomoxetine, NDA 21,411), a selective norepinephrine reuptake i
	1

	The sponsor submits NDA 211,964 for premarket review for treatment of ADHD.  The studies to support approval include six studies in pediatric patients aged 6 years and older (one dose-ranging study in patients aged 6 to 12 years; two randomized, double-blind, placebo-controlled studies in patients aged 6 to 11 years; two similar studies in patients aged 12 to 17 years; and an open label extension study of patients aged 6 to 17 years). 
	The sponsor requests deferral of studies in patients aged 4 to less than 6 years and partial waiver of studies in patients less than 4 years of age.  
	DP requests DPMH assistance in labeling.  Because this drug will be primarily be used in pediatric patients, pediatric language will be distributed throughout labeling. 
	The recommended edits below were provided to DP on May 29, 2020 and will be reviewed at the internal meeting on June 11, 2020 
	DPMH Labeling Recommendations 
	DPMH’s labeling recommendations focus on sections 1 (Indications and Usage), 2 (Dosage and Administration), 5 (Warnings and Precautions), and 8.4 (Pediatric Usage).  Review of the remaining sections [i.e., 6 (Adverse Reactions), 10 (Overdosage), and 14 (Clinical Studies)] is deferred to DP and other consultant divisions such as Clinical Pharmacology.  Text which DPMH recommends deleting is noted by , and text which DPMH recommends adding is noted in bold red, except for all instances of “TRADENAME” which ar
	strike out

	The reader is directed to the final negotiated label which may reflect changes not discussed in this document (e.g., agreed upon trade name of the drug), and to the approval letter which will include the text of partial waiver for studies in patients aged 0 to 4 years, and for deferred studies in patients aged 4 to less than 6 years. 
	NDA #: 211,964        Division of Pediatric and Maternal Health Consult SPN-812V ER (Viloxazine Hydrochloride Extended-Release Capsules) March 2020 
	Boxed Warning 
	Straterra (atomoxetine), another selective norepinephrine reuptake inhibitor approved for treatment of ADHD, has a boxed warning for suicidality.  Draft labeling for Viloxazine does not include a boxed warning for suicidality.  
	: Suicidality is uncommon in otherwise healthy pre-adolescents but increases progressively through adolescence (relative rates: 0.2 in patients aged 5 to 9 years, 2.49 in patients aged 10 to 14 years, and 11.79 in patients aged 15 to 19 years).The difference in suicidality between placebo and viloxazine was small [2 of 487 (0.4%) placebo-treated patients and 6 of 1,117 (0.5%) viloxazine-treated patients] suggesting minimal difference in suicidality between drug and placebo.  In contradistinction, Straterra 
	Reviewer comment
	2 

	Suicidality, pharmacologic class, and the potential similarity to atomoxetine were discussed at the midcycle planning meeting (April 9, 2020).  The division commented that the data from the clinical studies showed little difference in suicidality between viloxazine and placebo. At the midcycle meeting, DP stated that they agreed generally with listing suicidality in Warnings and Precautions as currently proposed by the sponsor (see later in this review); however, DP had not decided whether suicidality shoul
	1 Indications and Usage 
	Viloxazine is indicated for the treatment of attention deficit/hyperactivity disorder (ADHD) in pediatric patients 
	 6 to 17 years. 
	Figure

	: The indication is acceptable and is consistent with the study design (placebo vs drug, no adjunctive studies), and other recently approved drugs for treatment of ADHD. 
	Reviewer comment

	2 Dosage and Administration 
	2.1 Administration Swallow Viloxazine capsules whole or 2.2 
	Pediatric Patients 6-11 Years 
	Figure
	 CDC, Web-Based Injury Statistics Query and Reporting System (WISQARS): Fatal Injury Data ; website accessed: January 29, 2020. 
	 CDC, Web-Based Injury Statistics Query and Reporting System (WISQARS): Fatal Injury Data ; website accessed: January 29, 2020. 
	2
	https://webappa.cdc.gov/sasweb/ncipc/mortrate html
	https://webappa.cdc.gov/sasweb/ncipc/mortrate html



	NDA #: 211,964        Division of Pediatric and Maternal Health Consult. SPN-812V ER (Viloxazine Hydrochloride Extended-Release Capsules) March 2020. 
	Figure
	: The descriptions in the strike-through sentence are confusing and should be replaced with clearly stated starting doses and clear instructions for increasing daily doses.  For example, and if consistent with the conditions of study: 
	Reviewer comment 1

	“The recommended starting dose for patients 6 to 11 years of age is 100 mg orally once daily. Doses may be increased in 100 mg/day increments at weekly intervals to reach an effective dose, up to 400 mg once daily. 
	“The recommended starting dose for patients 12 to 17 years of age is 200 mg orally once daily.  Doses may be increased in 200 mg/day increments at weekly intervals to reach an effective dose, up to 
	Figure

	 mg once daily.” 
	Reviewer comment 2: Viloxazine is an inhibitor of drugs metabolized by CYP1A2 which is addressed in section 7.2 (Drug Interactions) and Viloxazine clearance is reduced in patients with severe renal impairment (i.e., creatinine clearance 
	less than 30 mL/minute) and an alternative dose schedule with slower dose increases [still starting at 100 mg/day but increasing doses by 50 (rather than 100) mg/day each  in Patients with Renal Impairment) 8.6 (Use in Specific Populations (8.6). 
	week] is addressed in 2.4 (

	5 WARNINGS AND PRECAUTIONS 
	As noted above, as of the the midcycle meeting of April 9, 2020, Clinical pharmacology and DP had not yet determined if viloxazine and atomoxetine shared a similar drug class or represented different classes.  If DP and other consultant divisions conclude that viloxazine and Straterra are in the same drug class and have the same mechanism of action, DP should consider if the additional adverse reactions in Straterra labeling should be considered class effects. 
	Reviewer comment:  The current Warnings and Precautions statements (suicidal ideation and ) differ substantially from Straterra labeling.  Straterra labeling describes multiple other warnings (e.g., liver injury, narrow angle glaucoma). 
	Figure
	NDA #: 211,964        Division of Pediatric and Maternal Health Consult. SPN-812V ER (Viloxazine Hydrochloride Extended-Release Capsules) March 2020. 
	: The above language is not acceptable as it minimizes risk rather 
	Reviewer comments

	than describing risk. As currently proposed, 
	Per the CDER Labeling Review Tool, if DP accepts suicidality as a risk associated with viloxazine or with viloxazine’s drug class, the warning should first describe the adverse reaction of interest (suicidality) and then provide information on prevention, monitoring, or ways to mitigate risk.  If the apparent lack of imbalance in suicidality is borne out on review of the safety data by DP, those data may be summarized in section 6 (Adverse Reactions). 
	In reference to is unclear. If DP believes it necessary  should be specified. Reviewer comments: The above revisions are recommended to remain consistent with 
	labeling recommendations in the CDER Labeling Review Tool as noted above. 
	8.4 Pediatric 
	Figure
	The safety and effectiveness of Viloxazine in years of age with ADHD have been established based on randomized, placebo-controlled studies in pediatric patients [see Adverse 
	pediatric patients 6 to 17 
	Reactions (6.1) and Clinical Studies (14.1)]. 
	The safety and effectiveness of Viloxazine have not been established in pediatric patients younger than 6 years old. 
	Figure
	: There is no other description in labeling of the long-term study referenced above. 
	Reviewer comments

	In addition to the above revisions which are recommended to conform more closely to other recently approved treatments for ADHD (e.g., Mydayis, NDA 22,063; mixed salts of a single-entity amphetamine products), viloxazine labeling should include a description of the long-term study in sections 6 and 14.  The description should include sufficient detail for the reader to independently conclude there was no adverse effect on growth. 
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	DEPARTMENT OF HEALTH AND HUMAN SERVICES
	 PUBLIC HEALTH SERVICE
	 FOOD AND DRUG ADMINISTRATION
	     CENTER FOR DRUG EVALUATION AND RESEARCH
	        DIVISION OF CARDIOLOGY AND NEPHROLOGY 
	Date:. May 1, 2020 
	From:. Interdisciplinary Review Team for Cardiac Safety Studies 
	Through:. Christine Garnett, PharmD Clinical Analyst, DCN 
	To:. Kofi Ansah, RPM 
	DP Subject: QT Consult to NDA # 211964 (SDN # 001) 
	Note: Any text in the review with a light background should be inferred as copied from the sponsor’s document. 
	This memo responds to your consult to us dated 1/8/2020 regarding the proposed language in Section 12.2 of the label. We reviewed the following materials: 
	 Previous IRT review for IND # 108864 dated 09/26/2019 in DARRTS (); and 
	link

	 Sponsor’s proposed product label (SN0001 / SDN001; ). 
	link

	1 IRT Response 
	The effect of viloxazine was evaluated in two separate studies  1) thorough QT study (Study # 812P117) and 2) a single- and multiple- ascending dose study (812P120) using concentration-QT analysis. Although no significant QTc prolongation effect of viloxazine was detected, the QTc interval was shortened in a dose- and concentration-dependent manner. 
	The results of nonclinical studies indicate that viloxazine inhibits the cardiac sodium and hERG potassium channels (see Section 3.1.2 of our previous review for details). We have concerns about the sodium channel blocking potential as other drugs that block the cardiac sodium channel have been observed to increase mortality in patients with structural heart disease in the CAST trials (i.e., encainide, flecainide, and moricizine) and IMPACT study (i.e., mexiletine). Whether or not viloxazine carries the sam
	We propose to add the description of the nonclinical findings for the cardiac sodium channel to section 12.2 of the label to clarify that the lack of QRS duration changes in healthy volunteers does not necessarily mean that the viloxazine does not inhibit cardiac sodium channels. 
	2 
	2 
	Proposed Label 

	We propose the following edits to the label submitted by the Sponsor (SDN001; ). Our changes are highlighted (, ) below. Please note, that this is a suggestion only and that we defer final labeling decisions to the Division. 
	link
	addition
	deletion

	12.2 Pharmacodynamics Cardiac Electrophysiology At a dose times the maximum recommended dose TRADENAME does not prolong the QT interval to any clinically relevant extent. There was no effect of TRADENAME on the PR interval or QRS duration in healthy volunteers. However, nonclinical studies suggest a potential for TRADENAME to inhibit cardiac sodium channels. 
	12.2 Pharmacodynamics Cardiac Electrophysiology At a dose times the maximum recommended dose TRADENAME does not prolong the QT interval to any clinically relevant extent. There was no effect of TRADENAME on the PR interval or QRS duration in healthy volunteers. However, nonclinical studies suggest a potential for TRADENAME to inhibit cardiac sodium channels. 
	12.2 Pharmacodynamics Cardiac Electrophysiology At a dose times the maximum recommended dose TRADENAME does not prolong the QT interval to any clinically relevant extent. There was no effect of TRADENAME on the PR interval or QRS duration in healthy volunteers. However, nonclinical studies suggest a potential for TRADENAME to inhibit cardiac sodium channels. 

	We propose to describe the findings of the QT studies following the general approach described in “Clinical Pharmacology Section of Labeling for Human Prescription Drug and Biological Products – Content and Format” guidance and to change the description of the changes for other ECG intervals to just describe interval changes. Additionally, we propose to describe the findings of nonclinical experiments on the cardiac sodium channel for viloxazine because not all drugs that inhibit cardiac sodium channels pro
	We propose to describe the findings of the QT studies following the general approach described in “Clinical Pharmacology Section of Labeling for Human Prescription Drug and Biological Products – Content and Format” guidance and to change the description of the changes for other ECG intervals to just describe interval changes. Additionally, we propose to describe the findings of nonclinical experiments on the cardiac sodium channel for viloxazine because not all drugs that inhibit cardiac sodium channels pro


	Thank you for requesting our input into the development of this product. We welcome more discussion with you now and in the future. Please feel free to contact us via email at . 
	cderdcrpqt@fda.hhs.gov
	cderdcrpqt@fda.hhs.gov
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	To:. Tiffany Farchione, MD, Director (Acting). Division of Psychiatry. 
	Through:. Dominic Chiapperino, PhD, Director. Chad Reissig, PhD, Supervisory Pharmacologist. Controlled Substance Staff. 
	From:. Edward Hawkins, PhD, Pharmacologist. Controlled Substance Staff. 
	Subject:. Product name: QELBREE (viloxazine) capsules 
	Dosages, formulations, routes:  Children 6-11: 100 – 400 mg oral once daily  Children 12-17: 200 – 
	 mg oral once daily NDA number: 211964 IND Number: 108864 Indication(s): Treatment of attention deficit/hyperactivity disorder (ADHD) in pediatric patients ages 6 to 17 years Sponsor: Supernus Pharmaceuticals, Inc. PDUFA Goal Date: November 8, 2020 
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	Materials Reviewed: 
	 NDA 211964 for viloxazine, submitted November 8, 2018, and subsequent amendments 
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	I. 
	I. 
	SUMMARY 

	1. 
	1. 
	Background 

	  CSS was first consulted on April 18, 2017, during the IND phase, at which time the Sponsor was informed that it was not necessary to conduct animal or human abuse-related studies, however, they should continue to monitor for adverse events (AEs) related to abuse potential (DARRTS; IND 108864; Hawkins, Edward; 07/05/2017). 
	This memorandum responds to a consult request by the Division of Psychiatry (DP) to evaluate abuse-related preclinical and clinical data submitted by Supernus Pharmaceuticals, INC., (Sponsor) under NDA 211964 and IND 108864 for viloxazine (SPN-812).  The Sponsor is seeking an indication for attention-deficit hyperactivity disorder (ADHD) in pediatric patients 6 – 17 years of age.  
	Viloxazine was first marketed Europe as an immediate-release formulation for the treatment of .
	depression. 
	It was removed from the market for business reasons and there were no indications any. individuals were of abusing the drug during its marketing cycle.  The Sponsor is proposing an extended-.release formulation with single oral doses of . – 400 mg in a 24-hour period in patients aged 
	6 


	through 11 years old and doses of 
	 mg in a 24-hour period in ages 12 through 17 years old. 
	Figure
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	In vitro binding studies indicate that viloxazine functions through several mechanisms of action, the most predominant of which are norepinephrine (NE) release and modulation of serotonin (5-HT) receptors.  Viloxazine is a potent antagonist of the NE transporter (NET), an antagonist of the 5-HT1A, 5-HT2B, 5-HT2C receptors, and a weak agonist of the 5-HT7 receptor.  
	In animal behavior studies, viloxazine did not produce behaviors that are indicative of abuse potential.  In a modified Irwin Screen the only viloxazine-induced measures that were statistically different from  control animals were a decrease in approach response, mydriasis, and decreased body temperature.  There were no significant behavioral effects in multiple dose toxicity studies in rats given doses of 20 to 500 mg/kg. Doses above 500 mg/kg resulted in death from convulsions.  
	Animal studies produced no signs of tolerance or physical dependence.  The results from these studies are consistent with human data published in the literature from when the drug was marketed in Europe.  There were also no signals of tolerance or dependence in the clinical adverse event (AE) profile. 
	The AE profile in phase 1 studies in healthy adult volunteers (N = 321) indicate that the most common AEs from oral doses of viloxazine (200 to 2100 mg) were dizziness 30 (9.35%), headache 26 (8.1%), and somnolence 22 (6.85%).  Out of 30 adult subjects given 3-fold the highest therapeutic dose of 1800 mg, there was one report of euphoric mood (3.33%) and one report of a visual hallucination (3.33%).  In phase 2 and 3 studies, conducted in children aged 6 - 17, the most common AEs were somnolence, with a fre
	In the NDA submission, the Sponsor proposes to not control viloxazine in the Controlled Substances Act (CSA). After evaluating the nonclinical and clinical data in the NDA, CSS concludes that viloxazine 
	should not be controlled in the CSA.  
	2. Conclusions 
	CSS has reviewed the nonclinical and clinical abuse-related data submitted in NDA 211964 for viloxazine and concludes that the drug does not have a concerning level of abuse potential and should not be controlled in the CSA.  This conclusion is based on the following data: 
	. In receptor binding and functional studies, viloxazine causes release of NE through blockade of the NET.  It also functions as an antagonist at specific 5-HT receptors. 
	. In animal general behavior tests, viloxazine did not produce behaviors consistent with drugs that have abuse potential. 
	. In animal physical dependence studies, chronic administration of viloxazine did not produce signs of withdrawal following drug discontinuation.  
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	. Phase 1 multiple ascending dose studies in healthy subjects indicate that the drug produced dizziness, headache, and somnolence.  Abuse-related AEs did occur at supratherapeutic doses, (euphoric mood (1) and visual hallucination (1)) in these studies.  There was no increase in abuse-related AEs in subjects given Vyvanse or Concerta in conjunction with viloxazine.  In Phase 2 and 3 studies, abuse-related AEs occurred at low rates in viloxazine treated subjects 
	(0.05 – 1.48%). These results indicate that abuse-related AEs occur at low rates in healthy and viloxazine-treated subjects. 
	. Viloxazine did not produce abuse potential, tolerance, or a withdrawal syndrome in previous use of the drug when it was approved and marketed in Europe as an antidepressant.  The formulation in Europe was for an immediate-release product which one might expect to have increased abuse potential based on the PK data in . 
	Table 9

	3. Recommendations 
	Based on the CSS determinations that viloxazine does not have abuse potential and does not appear to produce physical dependence, CSS concludes that: 
	1.. 
	1.. 
	1.. 
	Viloxazine should not be recommended for control in the CSA. 

	2. 
	2. 
	Section 9 (Drug Abuse and Dependence) should not be included in the drug label. 


	II. DISCUSSION 
	1. Chemistry 
	1.1 Substance Information 
	Viloxazine hydrochloride is the active pharmaceutical ingredient in extended-release capsules of 100, 150, and 200 mg strengths.  The capsules are designed for oral consumption with a maximum dose of 400 mg in a 24-hour period in pediatric patients ages 6 through 11 years old and a maximum dose of mg in a 24-hour period in patients aged 12 through 17 years old. Viloxazine, also known by the developmental codes 4072786 and SPN-812V, is the nonproprietary name of (RS)-2-[(2ethoxyphenoxy)methyl]morpholine hyd
	Table 1

	Figure
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	Table 1: General Chemical Properties of Viloxazine 
	Nomenclature 
	Nomenclature 
	Nomenclature 

	International Non-proprietary Name (INN) 
	International Non-proprietary Name (INN) 
	Viloxazine hydrochloride 

	Chemical Abstract Number (CAS) 
	Chemical Abstract Number (CAS) 
	35604-67-2 

	Chemical Name (IUPAC) 
	Chemical Name (IUPAC) 
	(RS)-2-[(2-ethoxyphenoxy)methyl]morpholine hydrochloride

	 Substance codes 
	 Substance codes 
	4072786 and SPN-812V 

	Structure 
	Structure 

	Molecular Formula 
	Molecular Formula 
	C13H20NO3Cl 

	Molecular mass 
	Molecular mass 
	273.8 amu 

	Structure 
	Structure 
	O O NH O HCl 

	General Properties 
	General Properties 

	Appearance 
	Appearance 
	White to almost white powder 

	pKa 
	pKa 
	7.4 

	Solubility (25°C) 
	Solubility (25°C) 
	soluble in water and aqueous solution sparingly soluble in methanol slightly soluble in acetic acid insoluble in ethyl acetate 

	Melting point 
	Melting point 
	186.6°C 

	Chirality/Stereochemistry 
	Chirality/Stereochemistry 
	1 chiral center and is manufactured as a racemic mixture 


	Figure
	Excipients in the capsule 
	Viloxazine contains several excipients their functions are listed in . 
	Table 2

	Table 2: Composition of Excipients Used to Manufacture Viloxazine ER (mg/capsule) 
	. The excipients and The excipients in viloxazine do not have a known abuse liability. 
	Component Function Quantity 
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	100 mg 150 mg 200 mg Viloxazine (base) Active 115.5 173.23 231 
	1.2. In Vitro Manipulation and Extraction Studies for Products with Abuse-Deterrent Features 
	The Sponsor is not seeking abuse-deterrent labeling and did not conduct in vitro manipulation and extraction studies on the to-be-marketed formulation.  Study conducted on 100 and 200 mg capsules of viloxazine to determine their dissolution profile in 0 to 40% ethanol.  Release profiles at the 5% and 10% concentrations of ethanol were very similar resulting in full drug release between 14 and 16 hours.  Notably, dissolving the capsule in 40% ethanol released 75% of the drug in 30 minutes and all of the API 
	TR-07-012.01 was a dissolution study 

	2.. Nonclinical Pharmacology 
	Receptor binding and activity assays can give an indication as to whether or not a substance affects a receptor pathway that is known to be associated with abuse potential.  For substances that are CNS active, the Sponsor is required to determine if their active pharmaceutical ingredient and any major metabolites will bind to and have activity at these receptors.  The Sponsor conducted binding and activity studies on viloxazine.  The data, summarized below, indicate that viloxazine is a serotonin and norepi
	2.1. Receptor Binding and Functional Assays 
	Binding Studies 
	The Sponsor conducted a series of binding studies (Study numbers 809V-TOX2007-001a; 809VTOX2007-051; 512V-PHARM2019-001) to evaluate the binding affinity of viloxazine to various receptors, ion channels, or transporters, some of which are known to be associated with abuse potential.  The data provided by the Sponsor indicate that viloxazine does not bind significantly to cannabinoid, GABAA, dopamine, NMDA, or opioid receptors.  However, there was significant percent inhibition of control specific binding (
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	5-HT2C (71%), and 5-HT7 (70%) receptors.  Study # 809v-TOX2007-001b determined the IC50 and Kiof viloxazine at these receptors and transporters (). 
	1
	2 
	Table 3

	Table 3: Viloxazine Specific Receptor Binding Targets (Study # 809v-TOX2007-001b) 
	Receptor/ Molecular Target 
	Receptor/ Molecular Target 
	Receptor/ Molecular Target 
	IC50 (µM) 
	Ki (µM) 

	5-HT1A 
	5-HT1A 
	7.1 
	4.5 

	5-HT2B 
	5-HT2B 
	4.0 
	3.9 

	5-HT2C 
	5-HT2C 
	1.4 
	6.4 

	5-HT7 
	5-HT7 
	3.2 
	1.2 

	ADRβ2 
	ADRβ2 
	2.7 
	1.1 

	NET 
	NET 
	0.84 
	0.63 


	Functional Activity Studies 
	The Sponsor conducted further studies to elucidate the functional activity of viloxazine at these transporters and receptors (). The data indicate that viloxazine functions through several mechanisms of action, the most predominant of which are NE release and modulation of 5-HT receptors.  Viloxazine is a potent antagonist of the NE transporter, an antagonist of the 5-HT1A, 5-HT2B, 5-HT2C receptors and a weak agonist of the 5-HT7 receptor. 
	Table 4

	Table 4: EC50 and IC50 (µM) of Viloxazine at Various Receptors 
	Table
	TR
	IC50 (µM) 
	EC50 (µM) 
	Study # 

	5-HT1A 
	5-HT1A 
	17.5 
	NA 
	809v-TOX2007-035 

	5-HT2B 
	5-HT2B 
	27 
	NA 
	809v-TOX2007-050 

	5-HT2C 
	5-HT2C 
	> 30 
	32 
	809v-TOX2007-050 812v-TOX2018-007 

	5-HT7 
	5-HT7 
	NA 
	1000 
	812v-TOX2018-007 

	ADRβ2 
	ADRβ2 
	> 30 
	NA 
	809v-TOX2007-050 

	NET 
	NET 
	0.26 
	NA 
	812v-PHARM2019-001 


	2.2 Safety Pharmacology/Metabolites 
	Absorption 
	Absorption 
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	Absorption was assessed after administering 100 mg/kg oral [C]viloxazine to male and female rats (Study # 809v-TOX2007-023). This study determined that 88.6% of the drug is excreted 24 hours postdose, with 82% recovered in the urine and the rest recovered in the feces.  The data suggest that the majority of the drug is completely absorbed after oral administration and is then renally excreted within 48 hours. 
	14

	The Sponsor did not conduct a pharmacokinetic (PK) analysis of viloxazine after single dose administration of the drug in animals.  However, several toxicity studies were conducted in rats, and dogs in which the PK of the drug was determined at steady state.  In these studies, the Sponsor did take PK measurements on the first day of administration to make comparisons to steady state administration of viloxazine.  According to the data presented in , female rats had double the Cmax and exposure of female rat
	Table 5

	Table 5: PK Parameters of a Viloxazine on Day 1 Oral Doses of 25, 100, or 250 mg/kg/ in Rat Plasma 
	Dose – 7days 
	Dose – 7days 
	Dose – 7days 
	25 mg/kg 
	100 mg/kg 
	250 mg/kg 

	Sex 
	Sex 
	M 
	F 
	M 
	F 
	M 
	F 

	Cmax (ng/mL) 
	Cmax (ng/mL) 
	386 
	667 
	1403 
	2147 
	2327 
	3927 

	AUC24 (ng*h/mL) 
	AUC24 (ng*h/mL) 
	468 
	1128 
	3838 
	9265 
	14604 
	25044 


	Another study produced PK data for higher doses of 250 and 500 mg/kg in rats at steady state but not on the first day of dosing (). Because of the low number of rats sampled the data are highly variable and may not be indicative of the actual values.  For example, the mean Cmax of the male rats used three rats whereas the female measurement used only one.  No reason was given for the difference in the number of animals used, however, the data do indicate that female rats have higher Cmax values and exposure
	Table 6

	Table 6: PK Parameters of a Viloxazine at Steady State After Oral Doses of 250 or 500 mg/kg/day for Seven days in Rat Plasma 
	Dose – 7days 
	Dose – 7days 
	Dose – 7days 
	250 mg/kg 
	500 mg/kg 

	Rat plasma 
	Rat plasma 
	male 
	female 
	male 
	female 

	Cmax (ng/mL) 
	Cmax (ng/mL) 
	4040 
	5495 
	6623 
	13600 

	tmax (h) 
	tmax (h) 
	2 
	5 
	2 
	2 

	AUC24 (ng*h/mL) 
	AUC24 (ng*h/mL) 
	29159 
	66297 
	72257 
	188659 

	t1/2 (h) 
	t1/2 (h) 
	ND 
	ND 
	1.9 
	1.82 


	ND = not determined 
	Distribution 
	Study # 809v-TOX2007-023 was also used to determine the distribution of viloxazine in rats.  Rats were given 100 mg/kg of oral [C]-viloxazine and measurements of whole-body autoradiography were made to determine body distribution.  Measurement at 0.5 and 2 hours postdose indicated high drug levels in the gastrointestinal and renal systems.  According to the Sponsor, concentrations of viloxazine measured in the central nervous system were low and negligible eight hours postdose.  
	14
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	The Sponsor also conducted a brain penetration study (Study # 812v-TOX2018-020) of the three major circulating metabolites of viloxazine: 9-hydroxyrisperidone (9H-RSP), 5-hydroxyviloxazine (5H-VLX), and 5-hydroxy-glucuronide viloxazine (5H-VLX-G).  In this study, mice were given single IV doses of 5 mg/kg of each drug and concentrations of the drug were determined in the brain.  The data presented in  below indicate that all three of the metabolites quickly permeate into the CNS and are quickly metabolized 
	Table 7

	Table 7: PK Parameters of a Single IV 5 mg/kg Dose of 9-Hydroxyrisperidone (9H-RSP), 5Hydroxyviloxazine (5H-VLX), and 5-Hydroxy-glucuronide Viloxazine (5H-VLX-G) in Mice Brain 
	Single administration 
	Single administration 
	Single administration 
	9H-RSP 
	5H-VLX 
	5H-VLX-G 

	Cmax (ng/g) 
	Cmax (ng/g) 
	508 
	299 
	72.2 

	tmax (h) 
	tmax (h) 
	0.5 
	1.0 
	0.5 

	AUC24 (µg*h/g) 
	AUC24 (µg*h/g) 
	814 
	326 
	43 

	t1/2 (h) 
	t1/2 (h) 
	1.53 
	ND 
	ND 


	ND = not determined 
	Studies 809v-TOX2007-026 and 809v-TOX2018-030 were conducted to determine the plasma protein binding of viloxazine in rat, dog, and human plasma samples.  In human plasma the plasma protein binding ranged from 75.7% to 82.2% over a concentration range of 0.5 to 10 μg/mL. 
	Metabolism 
	The metabolism of viloxazine was determined using in vitro and in vivo studies.  
	In vitro metabolism study (Study # 809v-TOX2007-023) was conducted using primary hepatocytes from male rats, dogs, and humans given [C]viloxazine.  In these three species, the rate of metabolism of viloxazine was highly variable.  After 120 minutes, human, dog, and rat hepatocytes metabolized approximately 10%, 50%, and 90% of the drug respectively.  Four major metabolites detected in the human samples M2 (desethyl SPN-809V glucuronide), M6 (hydroxy-SPN-809V), M8 (hydroxy-SPN809V), and M11 (oxo-SPN-809V), 
	14

	In vivo metabolism of viloxazine was determined in two studies.  The first study (Study # 809vTOX2007-023) was conducted in male and female rats given 100 mg oral [C]viloxazine.  Viloxazine was metabolized to M5 (desethyl SPN-809V sulfate) (60.2%), M1 (19.5%), M2 (15.7%), and M13 (oxoSPN-809V) (7.7%) in the blood 1 to 4 hours after administration.  There were no detectable levels of viloxazine 8 hours after dosing.  
	14

	Excretion 
	Excretion 

	The Sponsor also analyzed  excretion of the API in the studies used to measure the PK characteristics of viloxazine (Study # 809v-TOX2007-023).  Male and female rats administered 100-mg/kg oral doses of [C]SPN-809V indicated that approximately 88% of the drug was excreted in the urine 24-hours postdose. After 168 hours, 84% of the radioactivity was recovered in the urine and 5-6% was recovered in the feces, indicating that the primary mode of excretion is through the urine. 
	14
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	2.3 Findings from Safety Pharmacology and Toxicology Studies 
	Safety Studies 
	The Sponsor conducted animal studies to assess the cardiovascular and respiratory safety pharmacology of viloxazine.  The cardiovascular effects of viloxazine were assessed in telemetrized male beagle dogs given oral doses of 0, 5, 25, and 50 mg/kg of drug (Study # 809v-TOX2007-031).  There were no statistical differences in heart rate, arterial blood pressure, temperature, and no changes in the ECG.  Stimulant drugs that treat ADHD such as the amphetamines typically produce increases in these parameters. 
	Study # 809v-TOX2007-021 was conducted to assess the respiratory effects of viloxazine in rats administered single oral doses of 25, 100, and 400 mg/kg.  There were no significant differences in respiratory rate, tidal volume, and minute volume compared to the control animals.  
	Toxicity Studies 
	The Sponsor provided one single-dose administration toxicity study using viloxazine.  The study was conducted in 1974 in rats and produced LD50 data of 0.98 mg/kg in male and 0.89 in female rats after 14 days of oral administration.  There were also reports of convulsions after single oral doses of 0.784 g/kg, typically leading to death after doses of 1.58 g/kg. 
	The Sponsor conducted a series of repeat-dose toxicity studies in mice, rats, and dogs (). Abuse-related studies are typically conducted in rats, and therefore this review will focus on the toxicokinetic and behavioral effects of viloxazine in rats.  All doses of viloxazine resulted in lower body weights.  Rats given doses less than 250 mg/kg/day appeared to have no significant CNS-related effects, however, doses above this range produced convulsions that often led to death.  In one study, hypoactivity, ata
	Table 8

	Table 8: Overview of Toxicological Studies in Animals using Viloxazine 
	Study # 
	Study # 
	Study # 
	Single/Repeat 
	Dose (mg/kg) 
	Species (Strain) 
	Adverse Event 

	809vTOX2009006 
	809vTOX2009006 
	3-week 
	25, 100, 250 
	rat 
	Red material around the mouth, lower body weights 

	723-0078 
	723-0078 
	18-month 
	20, 60, 80, 120 
	rat 
	Reduction in body weight 

	723-0048 
	723-0048 
	6-month 
	20, 60, 180 
	rat 
	No significant changes 

	809vTOX2007002 
	809vTOX2007002 
	7-day 
	250, 500, 900, 1500 
	rat 
	Hypoactivity, ataxia, twitching tremors, sensitivity, 900 and 1500 mg resulted in death from convulsions 
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	809vTOX2007017 
	809vTOX2007017 
	809vTOX2007017 
	4-week 
	25, 100, 250 
	rat 
	Reduction in body weight 


	2.4 Animal Behavioral Studies 
	General CNS effects 
	A neurological evaluation of viloxazine (Study # 809v-2001-022) was conducted in mice orally administered doses of 25, 100, or 400 mg/kg.  An assessment of neurological effects was based on observations of mice 2, 4, 6, and 24 hours postdose in a modified Irwin screen.  The only measures that were statistically different from the control animals include a decrease in the approach response, mydriasis, and decreased body temperature.  The decreased approach response was only noted in the 400 mg/kg group, was 
	2.5 Tolerance and Physical Dependence Studies in Animals 
	The Sponsor conducted several toxicity studies in which rats were repeatedly dosed with viloxazine followed by a multi-week recovery period in which no drug was administered.  Rats given doses of 25, 100, or 250 mg/kg/day for 4-weeks or 25, 100, or 250 mg/kg/day for 13-weeks showed no signs of physical dependence.  However, rats in these studies did not produce significant behavioral effects, therefore, the doses may not have been high enough to produce physical dependence.  Similar data were produced in do
	Physical dependence of viloxazine was tested in 6 monkeys given 16 mg/kg IM BID for 31 days. Animals were given 1 mg/kg naloxone on days 14 and 28 to test precipitation of withdrawal. During the withdrawal test, observations were conducted on gross behavioral effects, body weights and rectal temperatures. During the administration period a slight decrease in motor activity was observed. No withdrawal signs were observed with the administration of naloxone. There were no significant signs of withdrawal for 5
	Two cross physical dependence studies were also conducted.  Cross-physical dependence to morphine (sub-Q) was tested in 8 monkeys who were given 3 mg/kg morphine 4 times daily for greater than 1 year. They were withdrawn for 11 hours and given 8 or 16 mg/kg viloxazine.  In the second study, cross-physical dependence to barbital was tested in 8 monkeys who were orally administered 75 mg/kg barbital twice daily for 16 weeks. They were withdrawn for 24 hours and given 16 or 32 mg/kg viloxazine (Yanagita et al.
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	These data indicate that in animal studies viloxazine did not produce physical dependence similar to morphine or barbital, and does not produce noticeable withdrawal effects upon discontinuation. 
	3. Clinical Pharmacology 
	Determining the clinical pharmacology of a drug is an important aspect in understanding the mechanism of action of a drug of abuse.  Understanding the PK parameters can give an indication as to how a drug will be abused and therefore how it should be tested in a human abuse potential study.  
	3. 1 Absorption, Distribution, Metabolism, Elimination (ADME) 
	Absorption 
	The PK parameters of viloxazine were assessed in a series of studies under various clinical states such as single dose, steady state, fed, fasted, and with alcohol.  No single-dose PK studies were conducted in children aged 6-17 years old.  The data presented below were obtained from adult subjects.  The Sponsor did develop an across study PK model to derive the PK parameters in patients 6-17 years old.  The numbers projected in the model are similar to those obtained in healthy adult subjects presented bel
	1.. Studies 812P102 and 812P103 were dosing and formulation studies.  In these studies, comparisons were made between immediate release formulations and extended release formulations of viloxazine in healthy adults (N=28).  The subjects in Study # 812P103 received two treatments composed of two different formulations: 
	a.. 
	a.. 
	a.. 
	200 mg SPN812 ER capsule 

	b.. 
	b.. 
	200 mg SPN812 IR capsule 


	Table 9: PK Parameters of Single Oral Doses of 200mg ER and IR formulations of SPN812 
	Table
	TR
	Treatment (200 mg Viloxazine) 

	PK Parameter 
	PK Parameter 
	SPN812 ER 
	SPN812 IR 

	Cmax (µg/mL) 
	Cmax (µg/mL) 
	1.33 
	3.42 

	tmax (h) 
	tmax (h) 
	5.25 
	1.96 

	AUClast (µg*h/mL) 
	AUClast (µg*h/mL) 
	26 
	30.9 

	t1/2 (h) 
	t1/2 (h) 
	7.02 
	4.26 


	2.. 
	2.. 
	2.. 
	The data in  indicate that the IR formulation of SPN812 has a higher Cmax and exposure (AUC), and a lower tmax and half-life relative to the ER formulation.  The abuse potential of the substance should be considered under these different formulations.  Considering the PK parameters (i.e., higher Cmax and more rapid Tmax), the IR formulation may have a higher relative abuse potential compared to the ER formulation if viloxazine has abuse potential. 
	Table 9


	3.. 
	3.. 
	Study # 812P120 was conducted to determine the safety and tolerability of ascending single and multiple doses of SPN-812 at therapeutic and supratherapeutic doses.  The study was divided into seven cohorts which received 300 to 2100 mg of SPN-812 in 300 mg increments with 56 
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	healthy adult subjects completing the study.  The data in and indicate that the overall, oral doses of viloxazine increase the Cmax and AUC linearly from 300 to 900 mg.  The Cmax and AUC plateau at doses of 900 and 1200 mg and only begin to increase again between 1500 and 2100 mg. The half-life of viloxazine fluctuates widely between these doses, however, it will range between 9.6 and 15.33 hours at therapeutic doses of the drug.  
	Table 10 
	 Table 11

	Table 10: PK Parameters of Single Oral Doses of SPN-812 in Healthy Adults 
	Table
	TR
	SPN-812 (mg) 

	PK Parameter 
	PK Parameter 
	300 
	600 
	900 
	1200 
	1500 
	1800 
	2100 

	Cmax (µg/mL) 
	Cmax (µg/mL) 
	2.04 
	3.51 
	5.32 
	5.38 
	7.62 
	9.18 
	10.7 

	tmax (h) 
	tmax (h) 
	4.86 
	6.7 
	7.02 
	5.85 
	7.85 
	7.62 
	7.03 

	AUCt (µg*h/mL) 
	AUCt (µg*h/mL) 
	40.71 
	80.88 
	129.7 
	130.3 
	173.3 
	206.3 
	246.2 

	t1/2 (h) 
	t1/2 (h) 
	9.6 
	15.33 
	17.01 
	17.27 
	14.26 
	13.34 
	13.27 


	Table 11: PK Parameters of Steady State Oral Doses of SPN-812 in Healthy Adults 
	Table
	TR
	SPN-812 (mg) 

	PK Parameter 
	PK Parameter 
	300 
	600 
	900 
	1200 
	1500 
	1800 
	2100 

	Cmax (µg/mL) 
	Cmax (µg/mL) 
	2.51 
	4.69 
	7.63 
	7.66 
	10.6 
	11.6 
	16.9 

	tmax (h) 
	tmax (h) 
	5.83 
	5.17 
	5.67 
	3.51 
	4.67 
	6.8 
	8.2 

	AUCt (µg*h/mL) 
	AUCt (µg*h/mL) 
	40.23 
	78.3 
	135.8 
	133.6 
	175.4 
	203.5 
	293.2 


	4.. Study # 812105 was conducted to evaluate the effect of food and sprinkling on the bioavailability of SPN-812 ER in healthy subjects.  Subjects in the study received three treatments: 
	a. 
	a. 
	a. 
	Treatment A: 200 mg SPN-812 ER intact oral capsule after overnight fast (10 hours) 

	b. 
	b. 
	Treatment B: contents of 200 mg SPN-812 ER capsule sprinkled over one tablespoon of 

	TR
	applesauce administered after overnight fast (10 hours) 

	c. 
	c. 
	Treatment C: 200 mg SPN-812 ER intact oral capsule following an 800 – 1000 calorie 

	TR
	meal 


	The data presented in  indicate that there is no significant difference in Cmax or 
	Table 12

	exposure (AUC) of viloxazine when administered under the prescribed conditions of the study.  
	Sprinkling the contents on applesauce did decrease the tmax, however, it is unknown if this 
	would produce a significantly different clinical effect. 
	Table 12: PK Parameters of SPN-812 in Fasted vs. Fed State and Sprinkled on Apple Sauce in Healthy .Adults. 
	Table
	TR
	Treatment (200 mg Viloxazine ER) 

	PK Parameter 
	PK Parameter 
	Intact/Fasted 
	Sprinkle/Fasted 
	Intact/Fed 

	Cmax (µg/mL) 
	Cmax (µg/mL) 
	1.39 
	1.24 
	1.25 

	tmax (h) 
	tmax (h) 
	4 
	3 
	4 
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	AUClast (µg*h/mL) 
	AUClast (µg*h/mL) 
	AUClast (µg*h/mL) 
	25.6 
	24 
	23.2 

	t1/2 (h) 
	t1/2 (h) 
	6.75 
	9.52 
	8.78 


	5.. Study # 812P115 was conducted to determine the effects of alcohol on the bioavailability of single ER doses of SPN812. Healthy adult males (N=32) received single oral doses of 200 mg SPN812 coadministered with 0%, 4%, 20%, or 40% alcohol (ethanol).  Increasing concentrations of alcohol decreased the Cmax (1.42 µg/mL at 0% to 0.977 µg/mL at 40%), decreased the exposure (28.11 µg*h/mL at 0% to 23.26 µg*h/mL at 40%), and had variable effects on the tmax (5h at 0%, 5h at 4%, 7h at 20%, and 2h at 40%). 
	The Sponsor also conducted studies to determine the effects of viloxazine on the PK of currently approved ADHD drugs such as Vyvanse (lisdexamfetamine) (Study # 812P113-2) and Concerta (methylphenidate) (Study # 812P113-3).  The studies indicate that viloxazine (700 mg oral) produced a slight increase in the Cmax, Tmax, and AUC of lisdexamfetamine (50 mg), although these increases were not significant.  There were no significant changes in the PK parameters of viloxazine alone in comparison to viloxazine + 
	Distribution, Metabolism and Elimination 
	The Sponsor conducted a mass balance study to determine the distribution, metabolism, and elimination of viloxazine in seven healthy adults (Study # 812P111).  Subjects received single oral doses of [14C]viloxazine solution (20 mL) and plasma, urine, and feces were collected at specific time points for 96 hours. An average of 103.2% of the total radioactive dose was recovered with 90% recovered in the first 24 hours. The majority (102%) of the radioactivity was recovered in the urine indicating that the dr
	4. Clinical Studies 
	4.1 Human Abuse Potential Studies 
	The Sponsor did not conduct a HAP study to assess the abuse potential of viloxazine in humans. 
	4.2 Adverse Event Profile Through all Phases of Development 
	The Sponsor conducted 11 Phase 1 Studies and six Phase 2/3 studies during the clinical development program for viloxazine.  The phase 1 studies were conducted in normal healthy adult volunteers and the phase 2/3 studies were conducted in children from 6 through 17 years of age who may have a difficult time identifying abuse-related AEs because of inexperience or age.  All AEs were coded to a Medical Dictionary for Regulatory Activities (MedDRA) and the MedDRA system organ class (SOC) and preferred term (PT)
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	Phase1 studies: 
	The Phase 1 studies were conducted as a range of different studies with different objectives and endpoints. The AEs related to abuse in these study are specified in  and 
	Table 13

	Figure
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	. 
	Table 14

	. The initial studies were dose range finding studies (Study #s 812P102 and 812P103) utilizing healthy normal volunteers (HNV) administered single and multiple oral doses of viloxazine IR (60 mg TID) or viloxazine ER (200 mg) in a crossover design.  
	. Study # 812P105 was conducted to assess the food effect of 200 mg of single oral doses of viloxazine under fed and fasted conditions and when sprinkled on apple sauce.  
	. Study # 812P111 was a mass balance study in which there were no reports of AEs typically associated with abuse potential. 
	. Study # 812P112.1 was conducted in subjects who have mild or moderate renal impairment but are otherwise healthy.  These subjects received a single oral dose of 400 mg viloxazine. 
	. Study # 812P113.1 was conducted to evaluate the effects of genetic polymorphisms on the PK of viloxazine in healthy fasted adults. 
	. The Sponsor also conducted two safety studies (Study # 812P117 and 812P120) to determine the effects of viloxazine on cardiac repolarization and general tolerability to supratherapeutic doses.  HNV were given oral doses up to 2100 mg which is 3.5-fold the highest therapeutic dose of 600 
	mg for subjects between the ages of 12 and 17 inclusive.  The Sponsor is pursuing an indication in adults with ADHD 
	In total from the phase 1 studies, 321 healthy subjects received oral doses of viloxazine ranging from 200 to 2100 mg. The most common AEs from the phase 1 studies were dizziness 30 (9.35%), headache 26 (8.1%), somnolence 22 (6.85%), nausea 10 (3.12%), and fatigue 7 (2.18%) ( 
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	). Out of 30 subjects given 3-fold the highest therapeutic dose of 1800 mg, there was one report of euphoric mood (3.33%) and one report of a visual hallucination (3.33%) (). In both cases the study investigator found that these AEs may have been related to the study drug, however, no action was taken regarding changes to the study medication. 
	Table 14
	Table 13

	Figure
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	Table 13: Abuse Related Adverse Events from Phase 1 Studies in Healthy Adult Subjects Broken Down by Dose, Expressed as # (%) 
	Table
	TR
	Treatment - Viloxazine (mg) 

	Preferred Terms 
	Preferred Terms 
	Place bo 
	3 X 60 mg IR 
	200 
	300 
	400 
	900 
	1200 
	1500 
	1800 
	2100 

	N = 
	N = 
	14 
	52 
	109 
	6 
	6 
	43 
	6 
	6 
	30 
	6 

	Abnormal dreams 
	Abnormal dreams 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (16.67) 
	0 (0) 
	0 (0) 

	Decreased appetite 
	Decreased appetite 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	3 (10.0) 
	2 (33.33) 

	Disorientation 
	Disorientation 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (16.67) 

	Dizziness 
	Dizziness 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	7 (16.28) 
	0 (0) 
	0 (0) 
	20 (66.67) 
	3 (50.0) 

	Euphoric mood 
	Euphoric mood 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (3.33) 
	0 (0) 

	Fatigue 
	Fatigue 
	0 (0) 
	1 (1.92) 
	3 (2.75) 
	0 (0) 
	0 (0) 
	1 (2.33) 
	0 (0) 
	0 (0) 
	2 (6.67) 
	0 (0) 

	Feeling abnormal 
	Feeling abnormal 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (3.33) 
	0 (0) 

	Feeling jittery 
	Feeling jittery 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (3.33) 
	0 (0) 

	Feeling of relaxation 
	Feeling of relaxation 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	2 (6.67) 
	0 (0) 

	Hallucination, visual 
	Hallucination, visual 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (3.33) 
	0 (0) 

	Headache 
	Headache 
	1 (7.14) 
	2 (3.85) 
	6 (5.5) 
	0 (0) 
	2 (33.33) 
	0 (0) 
	3 (50.0) 
	1 (16.67) 
	8 (26.67) 
	3 (50.0) 

	Irritability 
	Irritability 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (3.33) 
	0 (0) 

	Lethargy 
	Lethargy 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (3.33) 
	0 (0) 

	Nausea 
	Nausea 
	1 (7.14) 
	1 (1.92) 
	0 (0) 
	0 (0) 
	0 (0) 
	2 (4.65) 
	0 (0) 
	0 (0) 
	2 (6.67) 
	4 (66.67) 

	Nervous 
	Nervous 
	0 (0) 
	1 (1.92) 
	1 (0.92) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 

	Somnolence 
	Somnolence 
	0 (0) 
	3 (5.77) 
	3 (2.75) 
	1 (16.67) 
	1 (16.67) 
	7 (16.28) 
	0 (0) 
	0 (0) 
	6 (20.0) 
	1 (16.67) 

	Tremor 
	Tremor 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (16.67) 

	Vision Blurred 
	Vision Blurred 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (3.33) 
	0 (0) 
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	Table 14: Combined Adverse Events from Phase 1 Studies in Healthy Adult Subjects, expressed as # (%) 
	Preferred Terms 
	Preferred Terms 
	Preferred Terms 
	Overall # (%) 

	N = 
	N = 
	321 

	Abnormal dreams 
	Abnormal dreams 
	1 (0.31) 

	Decreased appetite 
	Decreased appetite 
	5 (1.56) 

	Disorientation 
	Disorientation 
	1 (0.31) 

	Dizziness 
	Dizziness 
	30 (9.35) 

	Euphoric mood 
	Euphoric mood 
	1 (0.31) 

	Fatigue 
	Fatigue 
	7 (2.18) 

	Feeling abnormal 
	Feeling abnormal 
	1 (0.31) 

	Feeling jittery 
	Feeling jittery 
	1 (0.31) 

	Feeling of relaxation 
	Feeling of relaxation 
	2 (0.62) 

	Hallucination, visual 
	Hallucination, visual 
	1 (0.31) 

	Headache 
	Headache 
	26 (8.1) 

	Irritability 
	Irritability 
	1 (0.31) 

	Lethargy 
	Lethargy 
	1 (0.31) 

	Nausea 
	Nausea 
	10 (3.12) 

	Nervous 
	Nervous 
	2 (0.62) 

	Somnolence 
	Somnolence 
	22 (6.85) 

	Tremor 
	Tremor 
	1 (0.31) 

	Vision Blurred 
	Vision Blurred 
	1 (0.31) 


	: 
	Drug-drug interaction studies

	The Sponsor also conducted three DDI studies in which the effects of Vyvanse, Concerta, and alcohol (ethanol) on the PK of viloxazine were analyzed. 
	Study # 812P113.2 was conducted to assess the PK of viloxazine and Vyvanse (lisdexamfetamine dimesylate) when administered as single oral doses in the fasted state.  HNV adults received 50 mg oral Vyvanse + 700 mg oral viloxazine compared to single doses of each drug.  The data in 
	Page 19 of 27 
	QELBREE (viloxazine extended-release capsules). NDA 211964. 
	1..  indicate that single oral doses of 50 mg Vyvanse + 700 mg viloxazine did not produce significant abuse related AEs.  
	Table 15

	Figure
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	Table 15: Adverse Events in HNV of Single Oral Doses of Vyvanse (50 mg) and Viloxazine (700 mg) (N = 35), expressed as # (%) 
	Table
	TR
	Treatment 

	Preferred Term 
	Preferred Term 
	A (Vyvanse 50 mg) 
	B (viloxazine 700 mg) 
	A + B (N=36) 

	Decreased appetite 
	Decreased appetite 
	2 (5.71) 
	0 (0) 
	1 (2.86) 

	Dizziness 
	Dizziness 
	1 (2.86) 
	2 (5.71) 
	1 (2.86) 

	Energy increased 
	Energy increased 
	3 (8.57) 
	0 (0) 
	1 (2.86) 

	Headache 
	Headache 
	2 (5.71) 
	0 (0) 
	2 (5.71) 

	Nausea 
	Nausea 
	0 (0) 
	3 (8.57) 
	6 (17.14) 

	Paresthesia 
	Paresthesia 
	0 (0) 
	0 (0) 
	1 (2.86) 

	restlessness 
	restlessness 
	1 (2.86) 
	0 (0) 
	0 (0) 

	Somnolence 
	Somnolence 
	1 (2.86) 
	3 (8.57) 
	0 (0) 

	Vision blurred 
	Vision blurred 
	0 (0) 
	1 (2.86) 
	0 (0) 


	2.. Study # 812P113.3 was conducted to assess the PK of viloxazine and Concerta (methylphenidate) when administered as single oral doses in the fasted state.  HNV adults received 36 mg oral Concerta + 700 mg viloxazine compared to single doses of each drug.  The data in  indicate that single oral doses of 36 mg Concerta + 700 mg viloxazine did not produce significant abuse related AEs.  
	Table 16

	Table 16: Adverse Events in HNV of Single Oral Doses of Concerta (36 mg) and Viloxazine (700 mg), expressed as # (%) 
	Table
	TR
	Treatment 

	Preferred Term 
	Preferred Term 
	A (Concerta 36 mg) (N=34) 
	B (viloxazine 700 mg) (N=35) 
	A + B (N=34) 

	Anxiety 
	Anxiety 
	1 (2.94) 
	1 (2.86) 
	4 (11.11) 

	decreased appetite 
	decreased appetite 
	0 (0) 
	1 (2.86) 
	0 (0) 

	Disturbance in attention 
	Disturbance in attention 
	0 (0) 
	0 (0) 
	1 (2.78) 

	Dizziness 
	Dizziness 
	1 (2.94) 
	5 (14.29) 
	3 (8.33) 

	Fatigue 
	Fatigue 
	0 (0) 
	1 (2.86) 
	1 (2.78) 

	Feeling of relaxation 
	Feeling of relaxation 
	0 (0) 
	0 (0) 
	1 (2.78) 

	Headache 
	Headache 
	0 (0) 
	0 (0) 
	3 (8.33) 

	Nausea 
	Nausea 
	1 (2.94) 
	2 (5.71) 
	3 (8.33) 

	Paresthesia 
	Paresthesia 
	0 (0) 
	1 (2.86) 
	0 (0) 

	Somnolence 
	Somnolence 
	0 (0) 
	5 (14.29) 
	0 (0) 

	Vision Blurred 
	Vision Blurred 
	1 (2.94) 
	0 (0) 
	0 (0) 


	3.. Study # 812P115 evaluated the effect of alcohol (ethanol) on the bioavailability of a single dose of viloxazine.  HNV adults received 200 mg viloxazine + 0, 4, 20, or 40% ethanol in orange juice (240 mL of solution).  In vitro extraction data indication that 40% ethanol can significantly increase the release of viloxazine, however, there do not appear to be a significant number of 
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	abuse related AEs at this dose of ethanol.  The major AE reported in these subjects was alcohol poisoning with 6 (19.35%) at the 20% dose and 12 (38.71%) at the 40% dose. 
	Table 17: Adverse Events in HNV of Viloxazine with 0, 4, 20, or 40% Ethanol (N =32) 
	Table
	TR
	Viloxazine 200 mg 

	Ethanol Treatment 
	Ethanol Treatment 
	0% 
	4% 
	20% 
	40% 

	Alcohol poisoning 
	Alcohol poisoning 
	0 (0) 
	0 (0) 
	6 (19.35) 
	12 (38.71) 

	Dizziness 
	Dizziness 
	1 (3.23) 
	0 (0) 
	0 (0) 
	0 (0) 

	Fatigue 
	Fatigue 
	1 (3.23) 
	0 (0) 
	0 (0) 
	1 (3.23) 

	Headache 
	Headache 
	1 (3.23) 
	0 (0) 
	2 (6.45) 
	3 (9.68) 

	Myalgia 
	Myalgia 
	0 (0) 
	0 (0) 
	1 (3.23) 
	1 (3.23) 

	Nausea 
	Nausea 
	0 (0) 
	0 (0) 
	0 (0) 
	2 (6.45) 

	Somnolence 
	Somnolence 
	0 (0) 
	0 (0) 
	1 (3.23) 
	1 (3.23) 


	Conclusion of Phase 1 studies 
	In eleven phase 1 studies conducted in healthy adults, oral doses of viloxazine did not produce concerning AEs that are typically associated with abuse potential.  The doses used in these studies 
	ranged from the highest therapeutic dose of 600 mg to supratherapeutic doses in children from 12 through 17 years of age.  . 
	Phase 2 and 3 studies: 
	The Sponsor conducted six phase 2/3 studies in children ages 6 through 17 years of age at oral doses of viloxazine ranging from 100 to 600 mg.  The one phase 2 study (study # 812P202) was conducted in children from 6 through 12 years of age with ADHD and the AEs are presented in . The five phase 3 studies were conducted in children with ADHD and the data are divided into two groups based on dose from ages 6 through 11 () and ages 12 through 17 (). 
	Table 18
	Table 19
	Table 20

	Title: Evaluation of SPN-812 ER Efficacy and Safety in Children with ADHD - A Double-Blind, Placebo-Controlled, Dose-Ranging Study 
	Phase 2 study #812P202 

	In this study, 193 children with ADHD aged 6 through 12 years old received oral doses of viloxazine ranging from 100 to 400 mg.  The most prevalent AEs in the study were somnolence, 40 (20.73%), headache, 25 (12.95%), and decreased appetite, 24 (12.43%).   There were also instances of fatigue, 10 (5.18%) and nausea, 10 (5.18%), however, there were no reports of euphoric mood, altered mood, or hallucinations in this age group (). 
	Table 18
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	Table 18: AEs in Children ages 6 through 12 with ADHD (Phase 2 study # 812P202) reported as # (%) 
	Table
	TR
	Viloxazine ER (mg) 

	Preferred Term 
	Preferred Term 
	Placebo 
	100 
	200 
	300 
	400 
	Overall 

	N = 
	N = 
	24 
	48 
	48 
	48 
	49 
	193 

	Decreased appetite 
	Decreased appetite 
	2 (8.33) 
	5 (10.42) 
	7 (14.58) 
	4 (8.33) 
	8 (16.33) 
	24 (12.43) 

	Fatigue 
	Fatigue 
	0 (0) 
	2 (4.17) 
	2 (4.17) 
	1 (2.08) 
	5 (10.42) 
	10 (5.18) 

	Headache 
	Headache 
	1 (4.17) 
	4 (8.33) 
	6 (12.50) 
	6 (12.50) 
	9 (18.37) 
	25 (12.95) 

	Irritability 
	Irritability 
	0 (0) 
	1 (2.08) 
	4 (8.33) 
	2 (4.17) 
	1 (2.08) 
	8 (4.15) 

	Nausea 
	Nausea 
	0 (0) 
	2 (4.17) 
	1 (2.08) 
	5 (10.42) 
	2 (4.17) 
	10 (5.18) 

	Somnolence 
	Somnolence 
	1 (4.17) 
	7 (14.58) 
	10 (20.83) 
	11 (22.92) 
	12 (24.29) 
	40 (20.73) 

	Weight decrease 
	Weight decrease 
	0 (0) 
	0 (0) 
	1 (2.08) 
	0 (0) 
	4 (8.33) 
	5 (2.59) 


	Phase 3 studies #812P301 and #812P303: .These studies were efficacy studies conducted in children with ADHD.  In both studies, subjects were 6 .
	– 11 years old. Subjects in Study 812P301 received low doses of 100 and 200 mg viloxazine and subjects in Study 812P303 received placebo and viloxazine doses of 200 and 400 mg. 
	The data in  indicate that for children aged 6 – 11, the most common AE was dizziness 73 (13.98%) split almost evenly between the 100 and 200 mg doses.  Interestingly, there were no reports of dizziness at the highest dose of 400 mg.  Subjects also reported instances of somnolence, 61 (11.69%), headache, 50 (9.58%), and decreased appetite, 41 (7.85%).  The AE most predictive of abuse liability in this study, affect lability, was reported 8 (1.53%) times and in less than 2% of the population and was also rep
	Table 19

	Table 19: AEs in Children ages 6 through 11 with ADHD Given Oral Doses of SPN-812 (Study #s 812P301 and 812P303) reported as # (%) 
	Table
	TR
	Viloxazine ER (mg) 

	6-11 years old 
	6-11 years old 
	Placebo 
	100 
	200 
	400 
	Overall 

	N = 
	N = 
	262 
	154 
	268 
	100 
	522 

	Affect lability 
	Affect lability 
	3 (1.15) 
	0 (0) 
	4 (1.49) 
	4 (4.00) 
	8 (1.53) 

	Anxiety 
	Anxiety 
	2 (0.76) 
	0 (0) 
	0 (0) 
	1 (1.00) 
	1 (0.19) 

	Decreased appetite 
	Decreased appetite 
	0 (0) 
	8 (5.19) 
	24 (8.96) 
	9 (9.00) 
	41 (7.85) 

	Dizziness 
	Dizziness 
	10 (3.82) 
	34 (22.08) 
	39 (14.55) 
	0 (0) 
	73 (13.98) 

	Fatigue 
	Fatigue 
	6 (2.29) 
	6 (3.90) 
	15 (5.60) 
	9 (9.00) 
	30 (5.75) 

	Headache 
	Headache 
	11 (9.74) 
	15 (9.74) 
	29 (10.82) 
	6 (6.00) 
	50 (9.58) 

	Irritability 
	Irritability 
	4 (1.53) 
	4 (2.60) 
	5 (1.87) 
	6 (6.00) 
	15 (2.87) 

	Lethargy 
	Lethargy 
	0 (0) 
	0 (0) 
	1 (0.37) 
	2 (2.00) 
	3 (0.57) 

	Nausea 
	Nausea 
	6 (2.29) 
	2 (1.30) 
	9 (3.36) 
	2 (2.00) 
	13 (2.49) 

	Paresthesia 
	Paresthesia 
	0 (0) 
	0 (0) 
	0 (0) 
	1 (1.00) 
	1 (0.19) 

	Sedation 
	Sedation 
	0 (0) 
	3 (1.95) 
	10 (3.37) 
	3 (3.00) 
	16 (3.07) 
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	Somnolence 
	Somnolence 
	Somnolence 
	5 (1.91) 
	16 (10.39) 
	31 (11.57) 
	14 (14.00) 
	61 (11.69) 


	Phase 3 studies #812P302 and #812P304: .These studies were efficacy studies conducted in children with ADHD in which subjects were 12 – 17 .years old. Subjects in Study 812P302 received low doses of 200 and 400 mg viloxazine and subjects in .Study 812P304 received placebo and doses of 400 and 600 mg. .
	The data in  indicate that for children aged 12 – 17, the most common AE was somnolence 61 .(15.14%) split almost evenly between the three doses.  Subjects also reported instances of headache 46 .(11.41%), fatigue 34 (8.43%), decreased appetite (7.85%), and nausea 24 (5.96%).  The AE most related .to abuse, affect lability, was reported 5 (1.24%) times and in less than 2% of the population and was also. reported 2 (1.00%) times in the placebo group.  This combination of AEs indicates that viloxazine at .dos
	Table 20

	Table 20: AEs in Children aged 12 through 17 with ADHD Given Oral Doses of Viloxazine (Study #s .812P302 and 812P304) reported as # (%). 
	Table
	TR
	Viloxazine ER (mg) 

	12 - 17 years old 
	12 - 17 years old 
	Placebo 
	200 
	400 
	600 
	Overall 

	N = 
	N = 
	201 
	99 
	205 
	99 
	403 

	Affect lability 
	Affect lability 
	2 (1.00) 
	0 (0) 
	5 (2.44) 
	0 (0) 
	5 (1.24) 

	Anxiety 
	Anxiety 
	0 (0) 
	1 (1.01) 
	1 (0.49) 
	0 (0) 
	2 (0.49) 

	Decreased appetite 
	Decreased appetite 
	2 (1.00) 
	5 (5.05) 
	15 (7.32) 
	6 (6.06) 
	26 (6.45) 

	Depressed mood 
	Depressed mood 
	2 (1.00) 
	0 (0) 
	1 (0.49) 
	2 (2.02) 
	3 (0.74) 

	Dizziness 
	Dizziness 
	2 (1.00) 
	2 (2.02) 
	2 (0.98) 
	3 (3.03) 
	7 (1.74) 

	Fatigue 
	Fatigue 
	5 (2.49) 
	4 (4.04) 
	19 (9.27) 
	11 (11.11) 
	34 (8.43) 

	Headache 
	Headache 
	20 (9.95) 
	10 (10.10) 
	27 (13.17) 
	9 (9.09) 
	46 (11.41) 

	Irritability 
	Irritability 
	1 (0.50) 
	1 (1.01) 
	7 (3.41) 
	5 (5.05) 
	13 (3.23) 

	Lethargy 
	Lethargy 
	0 (0) 
	1 (1.01) 
	0 (0) 
	0 (0) 
	1 (0.25) 

	Nausea 
	Nausea 
	5 (2.49) 
	3 (3.03) 
	12 (5.85) 
	9 (9.09) 
	24 (5.96) 

	Sedation 
	Sedation 
	2 (1.00) 
	0 (0) 
	5 (2.44) 
	4 (4.04) 
	9 (2.23) 

	Somnolence 
	Somnolence 
	11 (5.47) 
	13 (13.13) 
	29 (14.15) 
	19 (19.19) 
	61 (15.14) 


	The last phase 3 study (Study #812P310) conducted by the Sponsor is an ongoing open label extension study in which subjects from 6 – 17 years of age are receiving doses of viloxazine equivalent to those that they received in prior studies.  The data cutoff date was December 31, 2018.  The collection of AEs from all phase 3 studies (Study #s 812P301, 302, 303, 304, and 310) are presented in  for subjects aged 6 through 17 compared to placebo.  In these studies, the most common AEs were somnolence 360 (16.68%
	Table 21

	In these studies, viloxazine did produce affect lability, 32 (1.48%), auditory hallucination, 1 (0.05%), and visual hallucination, 2 (0.10%).  
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	1.. 
	1.. 
	1.. 
	The cases of affect lability were determined to be possibly drug related, however, individuals with ADHD may also have undiagnosed psychiatric events.  The placebo population had 5 (1.02%) subjects report an AE of affect lability. 

	2. 
	2. 
	The auditory hallucination was in subject # 


	from Study # 812P310 and was deemed 
	Figure

	as being possibly drug related, however, up follow-up with the subjects mother indicated that the subject had lied to the study investigators about the hallucination. 
	3. The visual hallucination was in subject # 
	 from Study # 812P310 and was deemed 
	Figure

	as being possibly drug related.  
	4. The visual hallucination was in subject # 
	 from Study # 812P310 and was deemed 
	Figure

	as being possibly drug related.  The hallucinations were considered resolved the following day. 
	Table 21: Combined AEs from Phase 2 and 3 Studies in Children with ADHD Aged 6 Through 17 Given Oral Doses of Viloxazine Compared to Placebo, reported as # (%) 
	Table
	TR
	Placebo 
	Viloxazine 

	N = 
	N = 
	487 
	2158 

	Affect lability 
	Affect lability 
	5 (1.02) 
	32 (1.48) 

	Anxiety 
	Anxiety 
	2 (0.41) 
	12 (0.56) 

	Decreased appetite 
	Decreased appetite 
	4 (0.82) 
	167 (7.7.4) 

	Depressed mood 
	Depressed mood 
	2 (0.41) 
	7 (0.32) 

	Disturbance in attention 
	Disturbance in attention 
	0 (0) 
	4 (0.19) 

	Dizziness 
	Dizziness 
	12 (2.46) 
	88 (4.08) 

	Fatigue 
	Fatigue 
	11 (2.26) 
	120 (5.56) 

	Feeling jittery 
	Feeling jittery 
	0 (0) 
	1 (0.05) 

	Hallucination, auditory 
	Hallucination, auditory 
	0 (0) 
	1 (0.05) 

	Hallucination, visual 
	Hallucination, visual 
	0 (0) 
	2 (0.10) 

	Headache 
	Headache 
	32 (6.57) 
	218 (10.10) 

	Irritability 
	Irritability 
	5 (1.03) 
	65 (3.01) 

	Lethargy 
	Lethargy 
	0 (0) 
	10 (0.46) 

	Nausea 
	Nausea 
	11 (2.26) 
	65 (3.01) 

	Paresthesia 
	Paresthesia 
	0 (0) 
	1 (0.05) 

	Sedation 
	Sedation 
	2 (0.41) 
	45 (2.09) 

	Somnolence 
	Somnolence 
	17 (3.49) 
	360 (16.68) 


	Viloxazine did not produce a concerning number or group of AEs that are related to abuse in subjects from 11-17 years of age at oral doses ranging from 100 to 600 mg.  
	4.3 Safety Profile 
	Phase 1, multiple ascending-dose studies in healthy subjects showed rates of euphoria and hallucinations of less than 1% in subjects treated with viloxazine and these AEs were absent in the placebo group. These AEs were produced at supratherapeutic doses in HNV. In Phase 2 and 3 studies, abuse-related AEs occurred at low rates in viloxazine treated subjects despite the presence of other neurological and psychiatric AEs (e.g., dizziness, headache, nausea, irritability).  
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	4.4 Evidence of Abuse, Misuse and Diversion in Clinical Trials 
	The Sponsor evaluated four main sources of data from clinical studies for potential overdoses and noncompliance with study drug or diversion, including AE searches, protocol deviation records, drug accountability records, and compliance records. Searches of discontinuations related to lack of compliance to study medication were also conducted. 
	There were no cases of overdose reported in the Phase 1 studies. In the Phase 2/3 studies, there were four cases of overdose or medication error that were reported as AEs. These cases were primarily related to medication errors (e.g., taking 2 capsules instead of 1 on one or more occasions), observed in the viloxazine treatment groups and these were not considered to be related to abuse, diversion, or drug-seeking behavior. While some subjects were discontinued due to non-compliance with study drug administ
	4.5 Tolerance and Physical Dependence Studies in Humans 
	There was no indication of tolerance or physical dependence in the human studies, however, these characteristics were not directly assessed.  However, published literature on the previously marketed formulation of viloxazine indicates that in rare instances some patients experienced “rebound” depression or withdrawal symptoms but not tolerance (Brion and Chevalier, 1982). 
	5. Regulatory Issues and Assessment 
	Based on the preclinical data and the abuse-related AE profile in clinical studies, we recommend that viloxazine not be controlled in the CSA.  
	CSS recommendations regarding the label are addressed in the Recommendations section. 
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