
O R I G I N A L  R E S E A R C H

The Effect of Viloxazine Extended-Release 
Capsules on Functional Impairments Associated 
with Attention-Deficit/Hyperactivity Disorder 
(ADHD) in Children and Adolescents in Four 
Phase 3 Placebo-Controlled Trials

Azmi Nasser1 

Joseph T Hull1 

Tesfaye Liranso2 

Gregory D Busse3 

Zare Melyan3 

Ann C Childress4 

Frank A Lopez5 

Jonathan Rubin6

1Department of Clinical Research, 
Supernus Pharmaceuticals, Inc., Rockville, 
MD, USA; 2Department of Biostatistics, 
Supernus Pharmaceuticals, Inc., Rockville, 
MD, USA; 3Department of Medical 
Affairs, Supernus Pharmaceuticals, Inc., 
Rockville, MD, USA; 4Center for 
Psychiatry and Behavioral Medicine, Inc., 
Las Vegas, NV, USA; 5Children’s 
Developmental Center, Winter Park, FL, 
USA; 6Supernus Pharmaceuticals, Inc., 
Rockville, MD, USA 

Purpose: The ADHD Rating Scale (ADHD-RS) assesses 18 symptoms of inattention and 
hyperactivity/impulsivity and has been used in many clinical trials to evaluate the treatment 
effect of drugs on ADHD. The fifth edition of this scale (ADHD-RS-5) also assesses the impact 
of inattention and hyperactivity/impulsivity symptoms on six domains of functional impairment 
(FI): family relationships, peer relationships, completing/returning homework, academic perfor-
mance at school, controlling behavior at school, and self-esteem. Here, we report the effect of 
viloxazine extended-release capsules (viloxazine ER), a novel nonstimulant treatment for ADHD 
in children and adolescents (ages 6–17 years), on FI from a post hoc analysis of four randomized, 
double-blind, placebo-controlled Phase 3 clinical trials (N=1354).
Patients and Methods: ADHD-RS-5 investigator ratings of ADHD symptoms and FIs 
were conducted at baseline and weekly post-baseline for 6–8 weeks in the four trials. Change 
from baseline (CFB) in ADHD-RS-5 FI scores (Total score [sum of 12 FI items] and 
Inattention and Hyperactivity/Impulsivity subscale scores [sum of 6 corresponding FI 
items]) and the 30% and 50% Responder Rates (ADHD-RS-5 FI Total score) were compared 
between viloxazine ER and placebo.
Results: The reduction (improvement) in ADHD-RS-5 FI scores (Total and subscale scores) and 
the percentage of responders (30% and 50%) at Week 6 were significantly greater in each viloxazine 
ER dose group vs placebo. In the 100–400 mg/day viloxazine ER groups, improvements were found 
as early as Week 1 (100-mg/day) or Week 2 (200-, 400-mg/day) of treatment. Analysis of individual 
items of ADHD-related FIs demonstrated that the effect of viloxazine ER was observed across all 
domains of impairment.
Conclusion: Significant improvements observed in ADHD-related FIs are consistent with the 
reduction in inattention and hyperactivity/impulsivity symptoms demonstrated in the viloxazine ER 
Phase 3 pediatric trials. Therefore, viloxazine ER provides clinically meaningful improvement of 
ADHD symptoms and functioning in children and adolescents with ADHD, starting as early as 
Week 1–2 of treatment.
Keywords: impairment domains, academic performance, behavior, self-esteem

Introduction
Attention-deficit/hyperactivity disorder (ADHD) is the most common neurodeve-
lopmental disorder of childhood. It is characterized by inattention, hyperactivity, 
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and impulsivity symptoms and is associated with emo-
tional dysregulation reflected in academic, social, and 
family impairments.1 Although multiple stimulant and 
nonstimulant treatment options have demonstrated efficacy 
in the treatment of ADHD, there is a significant proportion 
of individuals with ADHD who do not or only partially 
benefit from these medications and/or have contraindica-
tions, tolerability, or preference issues.2,3

Historically, the assessment of treatment response in 
individuals with ADHD has focused on measures of 
ADHD symptoms. However, functional impairments 
(FIs) across familial, social, emotional, and academic/ 
occupational domains are frequently the reason for seeking 
treatment for ADHD.4 Therefore, current diagnosis of 
ADHD is based not only on the inattentive and hyperac-
tive/impulsive symptoms, but also the evidence that symp-
toms cause functional impairments.5 The assessment and 
monitoring of the extent to which symptoms interfere with 
the quality of social, school, or work functioning of the 
individual is an important part of ADHD diagnosis and 
treatment.6

When evaluating treatment effects in individuals with 
ADHD, different degrees of improvement are found for 
symptomatic and functional outcomes. An 11-week open- 
label study of 200 children and adolescents with ADHD 
treated with extended-release methylphenidate demon-
strated that only 57% of individuals showed functional 
improvement, even though 94% of individuals exhibited 
significant improvements in ADHD symptoms.7 Similar 
results were obtained using a reliable change index (RCI 
classifies individuals into three categories based on the 
direction and the magnitude of change [improvers, no- 
changers, and deteriorators] regardless of return to the 
normal range of functioning) in a study of children with 
ADHD who were enrolled in a school-based mental health 
program (N=64). In this study, up to 40% of children 
achieved reliable symptom improvement without reliable 
change in functioning, and up to 16% achieved reliable 
improvement in functioning without reliable change in 
symptoms.8 High numbers of individuals with incomplete 
ADHD symptom control and residual disabilities in cog-
nitive functions have been reported in other population- 
based studies.9,10 A prospective blind longitudinal study 
followed up 110 children with ADHD and 105 non-ADHD 
controls for 10 years. While only 35% of children with 
ADHD met the full diagnostic criteria for ADHD in their 
adult years, an additional 43% had functional impairments 
associated with ADHD, continued to struggle with 

subthreshold symptoms of ADHD, or had medication- 
associated remission of their ADHD symptoms.11,12 

These data highlighted the need for routinely including 
measures of functional outcomes in the assessment of 
treatment response.7,13

Many approaches have been used to assess impair-
ments related to ADHD, including administering a single 
measure of global impairment (eg, Columbia Impairment 
Scale), multiple measures to assess a range of impairments 
such as academic performance and behavior problems, or 
a single measure to assess multiple domains of impairment 
(eg, Impairment Rating Scale or Weiss Functional 
Impairment Rating Scale [WFIRS]).14–16 These 
approaches have been frequently criticized for not asses-
sing impairments specifically related to ADHD symptoms 
as opposed to other conditions, which may occur conco-
mitantly or mimic ADHD, leading to potential problems 
with scale specificity.14,17

The ADHD Rating Scale (ADHD-RS) has been vali-
dated and used to assess treatment benefits of drugs in many 
clinical trials. It is an 18-item rating scale reflecting the 18 
symptoms of ADHD based on the Diagnostic and Statistical 
Manual of Mental Disorders (DSM). There are nine items 
that assess Inattention symptoms and nine items that assess 
Hyperactivity/Impulsivity symptoms.6 The earlier version 
of this scale (ie, ADHD-RS-IV), however, measured 
ADHD symptoms without assessing ADHD-related FIs. 
To address this unmet need in assessment of treatment 
response in ADHD, following the publication of DSM-5,6 

the ADHD-RS has been updated. The fifth edition, ADHD- 
RS-5, also assesses the extent to which current ADHD 
symptoms affect functioning of children and adolescents 
across six domains of impairment.13 After completing the 
ratings of the nine items for each ADHD-RS-5 subscale, the 
clinician/investigator is asked to assess (using a 4-point 
Likert-scale) how much those nine items cause problems 
for the child/teenager in each of the six FI domains. 
Therefore, the ADHD-RS-5 addressed the limitations of 
previous measures by integrating the assessment of symp-
toms and impairments in the same measure, focusing on 
impairments specifically related to ADHD symptoms, and 
differentiating impairments related to each ADHD symp-
tom dimension (Inattention and Hyperactivity/ 
Impulsivity).14

Viloxazine extended-release capsules (viloxazine ER; 
QelbreeTM) is a novel nonstimulant medication which has 
been approved by the US Food and Drug Administration 
(FDA) for the treatment of ADHD in children and 
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adolescents (ages 6–17 years). The objective of this post hoc 
analysis was to evaluate the effect of viloxazine ER on 
ADHD-RS-5 derived FI scores assessed in children and 
adolescents with ADHD during four Phase 3 clinical trials 
(the primary data from these clinical trials have been 
reported elsewhere).18–21

Methods
Phase 3 Trials Providing Data
The ADHD-RS-5 data collected during four Phase 3, 
randomized, placebo-controlled, double-blind, 3-arm clin-
ical trials of viloxazine ER in children and adolescents 
(6–17 years of age) with ADHD were integrated in this 
analysis (Table 1).18–21 ADHD-RS-5, Home Version: 
Child (6–11 years of age) or ADHD-RS-5, Home 
Version: Adolescent (12–17 years of age) was adminis-
tered at each study visit.

In each study, the parent(s) or legal guardian(s) of each 
subject provided written informed consent to allow their 
child’s participation prior to any study-related procedures. 
Assent was also obtained from the subject, if applicable, 
according to local requirements. The study protocols were 
approved by Advarra Institutional Review Board (IRB) and 
conducted in accordance with the Helsinki Declaration and 
the International Council for Harmonisation Note for 
Guidance on Good Clinical Practice. All versions of the 
informed consent form were reviewed and approved by IRB.

Eligibility in these studies was determined using prede-
fined inclusion/exclusion criteria.18–21 Subjects with 
a diagnosis of ADHD based on DSM-56 criteria and con-
firmed by the Mini International Neuropsychiatric Interview 

for Children and Adolescents (MINI-KID), ADHD-RS-5 
Total score of ≥28, and Clinical Global Impression- 
Severity of Illness (CGI-S)22 scale score of ≥4 were eligible 
to participate. Key exclusion criteria were as follows: major 
psychiatric disorder or neurological disorder (excluding 
oppositional defiant disorder, or major depressive disorder 
if the individual was free of major depressive episodes 
within the 6 months prior to screening), a history of allergic 
reaction to viloxazine or its excipients, any food allergy/ 
intolerance that contraindicated trial participation, suicidal 
ideation, history of seizures, or significant systemic disease. 
Subjects had to weigh ≥20 kg (children) or ≥35 kg (adoles-
cents) and have a body mass index ≤95th percentile for the 
appropriate age and gender.

After a screening period (≤28 days), eligible subjects 
were randomized (1:1:1 ratio) to receive one of the two 
viloxazine ER doses or placebo (the treatment groups, 
treatment duration, and titration periods are summarized 
in Table 1).18–21 Subjects were instructed to take the study 
medication once daily by mouth in the morning, with or 
without food, throughout the treatment period. The vilox-
azine ER and placebo capsules were identical in appear-
ance. If necessary, the subject’s parent(s) or legal 
guardian(s) could open the capsules and sprinkle the con-
tents over a spoon of soft food (eg, apple sauce). Subjects 
were required to refrain from taking medications prohib-
ited by the study protocol, including FDA-approved 
ADHD medications, starting at least 1 week prior to ran-
domization until the end of study. Baseline ADHD-RS-5 
and safety assessments were conducted on the day, but 
prior to, randomization and the administration of the first 

Table 1 Overview of Phase 3 Randomized Controlled Trials Providing Data

Age Group Children (6–11 Years of Age) Adolescents (12–17 Years of Age)

Study 812P301 812P303 812P302 812P304

CT.gov identifier NCT03247530 NCT03247543 NCT03247517 NCT03247556

Viloxazine ER doses 100 mg/200 mg 200 mg/400 mg 200 mg/400 mg 400 mg/600 mg

Weeks, T + M 6 (1+5) 8 (3+5) 6 (1+5) 7 (2+5)

Randomized (N) 477 313 310 297

Safety population (N) 474 310 308 296

ITT population (N) 460 301 301 292

Viloxazine ER/Placeboa 305/155 204/97 197/104 196/96

Note: aN based on ITT population. 
Abbreviations: ITT, intent-to-treat; M, maintenance; T, titration; viloxazine ER, viloxazine extended-release capsules.
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dose of study medication. They were then repeated weekly 
during post-baseline study visits until the end of study or 
early termination.18–21 The ADHD-RS-5 was administered 
by a trained clinician/investigator.

ADHD-RS-5 FI Analysis
After completing the ratings of the nine items for each 
ADHD-RS-5 subscale, the clinician/investigator rated the 
child/teenager on a 4-point Likert-scale (0–3; where 0=No 
Problem; 1=Minor Problem; 2=Moderate Problem; 
3=Severe Problem) on “How much do the nine behaviors 
in the previous question cause problems for the child/teen-
ager?” in the following six FI domains:

1. Getting along with family members
2. Getting along with other children/teenagers
3. Completing or returning homework
4. Performing academically in school
5. Controlling behavior at school
6. Feeling good about himself/herself

The change from baseline (CFB) in the ADHD-RS-5 FI 
scores by study visit (Total and for the Inattention and 
Hyperactivity/Impulsivity subscales) and the 30% and 
50% Responder Rates were evaluated. The ADHD-RS-5 
Inattention FI score was the sum of six impairment items 
assessed for the Inattention subscale. The ADHD-RS-5 
Hyperactivity/Impulsivity FI score was the sum of six 
impairment items for the Hyperactivity/Impulsivity sub-
scale. The ADHD-RS-5 Total FI score was the sum of all 
12 impairment items. The 30% and 50% Responder Rates 
represent proportions of subjects who achieved 30% or 
50% improvement in the ADHD-RS-5 Total FI score. 
The 30% response threshold was selected as it is among 
the most commonly cited thresholds in ADHD 
studies,23–25 while the 50% response threshold was 
selected as it has been shown to be statistically linked 
with the Clinical Global Impression-Improvement (CGI- 
I) score of 2 (much improved),26,27 commonly used as the 
minimum threshold for clinically meaningful change.28,29

The data were analyzed using mixed model for 
repeated measures (MMRM), which included fixed effect 
terms for baseline, age group, treatment (dose 100-mg 
/day, 200-mg/day, 400-mg/day, and 600-mg/day), visit, 
and treatment-by-visit interaction as independent vari-
ables. The least square (LS) means ± standard error 
(SE) compared to placebo and p values were determined 
for all measures. Data from four trials over 6 weeks of 

treatment with viloxazine ER were analyzed and pre-
sented by dose (100-mg/day, 200-mg/day, 400-mg/day, 
and 600-mg/day). The 30% and 50% Responder Rates 
were analyzed using the Pearson’s Chi-square test. 
Numbers needed to treat (NNT) were calculated based 
on 30% and 50% Responder Rates. Statistical analyses 
were performed using SAS® system software, version 9.2 
or higher.

Results
A total of 1354 subjects with ADHD (intent-to-treat popu-
lation) were included in the four Phase 3 trials of vilox-
azine ER (subjects treated with placebo: 452; subjects 
treated with 100-mg/day viloxazine ER: 147; subjects 
treated with 200-mg/day viloxazine ER: 359; subjects 
treated with 400-mg/day viloxazine ER: 299; and subjects 
treated with 600-mg/day viloxazine ER: 97). Of these 
subjects, 761 were children 6–11 years of age and 593 
were adolescents 12–17 years of age; a majority were male 
(n=873) and either White (n=759) or African American 
(n=529). Seven subjects (five from the placebo group and 
two from the 200-mg/day viloxazine ER group) were 
excluded from the current analysis because they had no 
impairment item data at baseline.

CFB ADHD-RS-5 FI Score
Statistically significant improvement vs placebo was 
observed in the CFB ADHD-RS-5 Total FI scores: with 
100-mg/day viloxazine ER, starting at Week 1 of treat-
ment (p=0.0041) through Week 6 (p=0.0026); with 200- 
or 400-mg/day viloxazine ER starting at Week 2 of treat-
ment (p=0.0018 and p=0.0003, respectively) through 
Week 6 (p<0.0001 and p<0.0001, respectively); and 
with 600-mg/day viloxazine ER, at Week 6 (p=0.0208) 
(Figure 1).

Statistically significant improvement vs placebo was 
observed in the CFB ADHD-RS-5 Inattention FI scores: 
with 100-mg/day viloxazine ER, starting at Week 1 of 
treatment (p=0.0040) through Week 6 (p=0.0085); with 
200- or 400-mg/day viloxazine ER, starting at Week 2 
of treatment (p=0.0088 and p=0.0020, respectively) 
through Week 6 (p<0.0001 and p<0.0001), and with 
600-mg/day viloxazine ER, at Week 6 (p=0.0183) 
(Figure 2).

Statistically significant improvement vs placebo was 
observed in the CFB ADHD-RS-5 Hyperactivity/ 
Impulsivity FI scores: with 100-mg/day viloxazine 
ER, starting at Week 1 of treatment (p=0.0187) through 
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Week 6 (p=0.0020); with 200- or 400-mg/day viloxa-
zine ER, starting at Week 2 of treatment (p=0.0012 and 
p=0.0001, respectively), through Week 6 (p<0.0001 
and p<0.0001); and with 600-mg/day viloxazine ER, 
at Week 4 (p=0.0428) and Week 6 (p=0.0208) 
(Figure 3).

CFB ADHD-RS-5 scores for each Inattention and 
Hyperactivity/Impulsivity FI item by week of treatment and 
by dose are shown in Figure 4. These descriptive statistics 
curves demonstrate that, overall, the effect of viloxazine ER 
was observed across all FI items for both the Inattention and 
Hyperactivity/Impulsivity subscales.
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Figure 1 CFB in the ADHD-RS-5 Total FI Score by Week. (A) 100 mg viloxazine ER vs placebo; (B) 200 mg viloxazine ER vs placebo; (C) 400 mg viloxazine ER vs placebo; 
(D) 600 mg viloxazine ER vs placebo. 
Notes: *P<0.05, placebo vs viloxazine ER. P values were obtained from MMRM modeling change from baseline in ADHD-RS-5 Total FI Score as function of fixed effect terms 
for baseline ADHD-RS-5 Total FI Score, age group, treatment, visit, and treatment-by-visit interaction, as fixed independent variables. 
Abbreviations: ADHD-RS-5, ADHD rating scale fifth edition; CFB, change from baseline; FI, functional impairments; SE, standard error; viloxazine ER, viloxazine extended- 
release capsules.
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30% and 50% Responders for ADHD-RS- 
5 Total FI Score
A significantly higher percentage of viloxazine ER treated 
subjects achieved a ≥30% reduction (improvement) in the 
CFB ADHD-RS-5 Total FI score (30% Responders) com-
pared to placebo-treated subjects at Week 1, 4, 5, and 6 
with 100-mg/day viloxazine ER; Weeks 2 through 6 with 

200- or 400-mg/day viloxazine ER; and at Week 3, 4, and 
6 with 600-mg/day viloxazine ER (Table 2).

The 30% Responder Rate at Week 6 was as follows: 
53.4% for placebo; 64.0% for 100-mg/day viloxazine ER 
(p=0.0293); 65.1% for 200-mg/day viloxazine ER 
(p=0.0015); 74.3% for 400-mg/day viloxazine ER 
(p<0.0001); and 70.4% for 600-mg/day viloxazine ER 
(p=0.0049) (Table 2). The NNTs for 100-, 200-, 400-, 
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Figure 2 CFB in the ADHD-RS-5 Inattention FI Score by Week. (A) 100 mg viloxazine ER vs placebo; (B) 200 mg viloxazine ER vs placebo; (C) 400 mg viloxazine ER vs 
placebo; (D) 600 mg viloxazine ER vs placebo. 
Notes: *P<0.05, placebo vs viloxazine ER. P values were obtained from MMRM modeling change from baseline in ADHD-RS-5 Inattention FI Score as function of fixed effect 
terms for baseline ADHD-RS-5 Inattention FI Score, age group, treatment, visit, and treatment-by-visit interaction, as fixed independent variables. 
Abbreviations: ADHD-RS-5, ADHD rating scale fifth edition; CFB, change from baseline; FI, functional impairments; SE, standard error; viloxazine ER, viloxazine extended- 
release capsules.
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and 600-mg/day, based on 30% Responder Rates at Week 
6, were 9.4, 8.6, 4.8, and 5.9, respectively.

A significantly higher percentage of viloxazine ER 
treated subjects achieved a ≥50% reduction (improvement) 
in the CFB ADHD-RS-5 Total FI score (50% Responders) 
compared to placebo-treated subjects at Week 1, 3, 4, 5, 
and 6 with 100-mg/day viloxazine ER; Weeks 2 through 6 

with either 200- or 400-mg/day viloxazine ER; and Week 
2, 3, 4, and 6 with 600-mg/day viloxazine ER (Table 3).

The 50% Responder Rate at Week 6 was as follows: 
37.8% for placebo; 53.2% for 100-mg/day viloxazine ER 
(p=0.0014); 50.3% for 200-mg/day viloxazine ER 
(p=0.0007); 56.2% for 400-mg/day viloxazine ER 
(p<0.0001); and 53.1% for 600-mg/day viloxazine ER 
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Figure 3 CFB in the ADHD-RS-5 Hyperactivity/Impulsivity FI Score by Week. (A) 100 mg viloxazine ER vs placebo; (B) 200 mg viloxazine ER vs placebo; (C) 400 mg 
viloxazine ER vs placebo; (D) 600 mg viloxazine ER vs placebo. 
Notes: *P<0.05, placebo vs viloxazine ER. P values were obtained from MMRM modeling change from baseline in ADHD-RS-5 Hyperactivity/Impulsivity FI Score as function 
of fixed effect terms for baseline ADHD-RS-5 Hyperactivity/Impulsivity FI Score, age group, treatment, visit, and treatment-by-visit interaction, as fixed independent 
variables. 
Abbreviations: ADHD-RS-5, ADHD rating scale fifth edition; CFB, change from baseline; FI, functional impairments; SE, standard error; viloxazine ER, viloxazine extended- 
release capsules.
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(p=0.0104) (Table 3). The NNTs for 100-, 200-, 400-, and 
600-mg/day, based on 50% Responder Rates at Week 6, 
were 6.5, 8, 5.4, and 6.5, respectively.

Discussion
To the best of our knowledge, this is the first study to 
evaluate a change in the ADHD-RS-5 impairment scores 
following a treatment with an approved or investiga-
tional medication for ADHD using a large sample of 
children and adolescents. The larger sample size was 
achieved by pooling data from multiple studies, which 
increased the statistical power of the analysis and 
allowed for integrated evaluation of each dose group 
across the studies. This analysis has demonstrated sig-
nificant improvements in the CFB ADHD-RS-5 Total, 
Inattention, and Hyperactivity/Impulsivity FI scores 
compared to placebo. The analysis of CFB ADHD-RS 
-5 scores (Figures 1–3) by week found that with 100- to 
400-mg/day viloxazine ER, the separation from placebo 
started at Week 1–2 of treatment. With 600-mg/day 
viloxazine ER, the statistically significant improvements 
vs placebo for Total and Inattention FI scores were only 
observed at Week 6 and for Hyperactivity/Impulsivity FI 
scores at Week 4 and Week 6. The responder analysis 
demonstrated that at Week 6, 50% to 56% of subjects 

treated with 100- to 600-mg/day viloxazine ER had 50% 
improvement in FI (Table 3), while 64% to 74% of 
subjects displayed a 30% improvement in FI at the 
same time point (Table 2). The NNTs for most of the 
dose groups at Week 6 were around 5 and 6 (ranging 
from 4.8 to 9.4), which is consistent with the effect 
sizes evaluated based on the primary data reported for 
viloxazine ER.30

These results are consistent with the primary data of 
viloxazine ER, which have demonstrated statistically sig-
nificant improvements in ADHD symptoms vs placebo for 
100-, 200-, and 400-mg/day viloxazine ER (as measured 
with ADHD-RS-5 and CGI-I scales) across three of four 
pivotal trials.18–20 In the fourth clinical trial, the primary 
efficacy endpoint was not achieved; one of the active arms 
(400-mg/day) separated from placebo but the other active 
arm (600-mg/day) did not. Thus, the trial was considered 
negative due to step-down statistical analysis.21 The pla-
cebo response in the fourth study was higher than in the 
three other studies and may have contributed to the 600- 
mg/day dose failure.21

Interestingly, a statistically significant increase in the 
50% Responder Rate for ADHD-RS-5 Total FI score was 
demonstrated between all doses of viloxazine ER (includ-
ing 600-mg/day) compared to placebo at nearly every 
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Abbreviations: ADHD-RS-5, ADHD rating scale fifth edition; CFB, change from baseline; FI, functional impairments; viloxazine ER, viloxazine extended-release capsules.

https://doi.org/10.2147/NDT.S312011                                                                                                                                                                                                                                  

DovePress                                                                                                                                    

Neuropsychiatric Disease and Treatment 2021:17 1758

Nasser et al                                                                                                                                                          Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


weekly post-baseline assessment from Week 1 (100-mg 
/day) or 2 (200-, 400-, and 600-mg/day) through Week 6 
(shaded cells in Table 3). The 30% Responder Rate results 
showed a similar pattern, except an increase with 600-mg 
/day viloxazine ER was not observed until Week 3 (shaded 
cells in Table 2). In the primary analysis of the Phase 3 
trials, the 50% Responder Rate for the ADHD-RS-5 symp-
toms was also increased for all doses of viloxazine ER, but 
the difference vs placebo for 600-mg/day of viloxazine ER 
was not statistically significant.

In the clinical trials of viloxazine ER, changes in 
subjects’ functioning were also evaluated by parents 
using WFIRS–Parent (WFIRS–P). Similar to the 
ADHD-RS-5 FI items, which assess to what degree 
ADHD symptoms affect an individual’s ability to 
accomplish daily tasks and interactions, the WFIRS–P 
assesses to what degree an individual’s behavior and 
emotional problems affect their ability to accomplish 
daily tasks and interactions (without taking into 
account the ADHD symptoms).15,31 The 50 items 

included in this scale are grouped into six domains 
(family, school, life skills, self-concept, social activ-
ities, and risky activities) that are scored using 
a 4-point Likert scale.

While none of the viloxazine ER Phase 3 trials were 
powered to detect changes vs placebo in CFB at end of 
study using the WFIRS–P, the Phase 3 trial with the 
highest sample size (Table 1) that evaluated 100- and 
200-mg/day viloxazine ER vs placebo was able to 
detect a statistically significant improvement in the 
WFIRS–P Total average score.18 Statistically signifi-
cant improvements were also observed in several indi-
vidual WFIRS–P domains in the three studies 
(evaluating 100- and 200-mg/day viloxazine ER vs 
placebo in children and 200- and 400-mg/day viloxa-
zine ER vs placebo in children and adolescents), 
including the domains of family, school, social activ-
ities, and risky activities.18–20 Therefore, WFIRS–P 
data support findings presented in the current study. 
Multi-informant assessment in ADHD has been 

Table 2 30% Responder Rate Based on ADHD-RS-5-Derived Total Functional Impairment Score by Week

Week Statistic Placebo Viloxazine ER 
100 mg

Viloxazine ER 
200 mg

Viloxazine ER 
400 mg

Viloxazine ER 
600 mg

1 % (n/N) 27.7 (123/ 

444)

42.0 (60/143) 31.3 (109/348) 33.2 (98/295) 31.9 (30/94)

P value 0.0014 0.2667 0.1086 0.4109

2 % (n/N) 38.9 (165/ 

424)

44.9 (62/138) 48.2 (164/340) 51.1 (145/284) 45.6 (41/90)

P value 0.2112 0.0097 0.0014 0.2430

3 % (n/N) 47.4 (195/ 

411)

57.3 (75/131) 60.9 (204/335) 61.5 (168/273) 60.0 (51/85)

P value 0.0506 0.0002 0.0003 0.0351

4 % (n/N) 49.8 (203/ 

408)

69.8 (90/129) 63.4 (203/320) 66.2 (178/269) 65.9 (54/82)

P value <0.0001 0.0002 <0.0001 0.0077

5 % (n/N) 52.4 (210/ 
401)

65.4 (83/127) 68.8 (216/314) 68.3 (179/262) 61.7 (50/81)

P value 0.0103 <0.0001 <0.0001 0.1232

6 % (n/N) 53.4 (219/ 
410)

64.0 (89/139) 65.1 (207/318) 74.3 (197/265) 70.4 (57/81)

P value 0.0293 0.0015 <0.0001 0.0049

Notes: n/N represents a proportion of subjects who achieved 30% improvement in the ADHD-RS-5-derived Total Functional Impairment Score; shaded boxes indicate 
p<0.05; p value is from Pearson's Chi-square test. 
Abbreviation: Viloxazine ER, viloxazine extended-release capsules.
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suggested as an important approach to comprehensive 
evaluation of individual’s functional outcomes.14 

Therefore, the use of two types of assessments pro-
vided by different informants (ie, clinicians and par-
ents) for viloxazine ER can provide a more 
comprehensive understanding of how much the indivi-
dual’s functionality improves in response to treatment 
in different domains of the individual’s life.

The descriptive statistics in the present post hoc analy-
sis revealed improvements in both ADHD-RS-5 
Inattention and Hyperactivity/Impulsivity FI scores across 
all impairment domains with all doses of viloxazine ER 
(100- to 600-mg/day), with somewhat greater effects seen 
in the academic performance and behavioral functioning at 
school and at home, followed by family and peer relation-
ship domains, and a relatively smaller effect seen in the 
self-esteem domain (Figure 4, solid lines). Interestingly, 
the individual dose curves showed that while the improve-
ments in all FI domains reached a plateau at approximately 
Week 3 with 100-mg/day dose of viloxazine ER, there was 

still a trend for improvement after Week 3 with higher 
doses (Figure 4, dotted lines).

One of the potential limitations of this study is that the 
data collected here were based on investigator-rated scales, 
and no parent or teacher ratings were included in this analy-
sis. Parent-rated scales were used in individual trials of 
viloxazine ER and are described in their respective 
publications.18–21 Another potential limitation is the length 
of follow-up. In the future, studies with longer duration may 
provide further insights into functional outcomes with vilox-
azine ER treatment. Finally, the current findings cannot be 
directly compared to those for other medications, given the 
differences in how response rates are reported across studies.

To summarize, the statistically significant improve-
ments vs placebo in the CFB ADHD-RS-5 FI scores and 
30% and 50% Responder Rates observed in this post hoc 
analysis extend the primary efficacy data reported in the 
Phase 3 clinical trials of viloxazine ER demonstrating 
early and sustained improvement in inattention and hyper-
activity/impulsivity symptoms. Furthermore, a recently 

Table 3 50% Responder Rate Based on ADHD-RS-5-Derived Total Functional Impairment Score by Week

Week Statistic Placebo Viloxazine ER 
100 mg

Viloxazine ER 
200 mg

Viloxazine ER 
400 mg

Viloxazine ER 
600 mg

1 % (n/N) 14.9 (66/444) 27.3 (39/143) 19.3 (67/348) 17.3 (51/295) 20.2 (19/94)

P value 0.0008 0.1011 0.3768 0.1966

2 % (n/N) 22.9 (97/424) 31.2 (43/138) 30.9 (105/340) 32.0 (91/284) 33.3 (30/90)

P value 0.0507 0.0127 0.0068 0.0367

3 % (n/N) 29.9 (123/ 

411)

42.7 (56/131) 39.7 (133/335) 43.2 (118/273) 42.4 (36/85)

P value 0.0066 0.0052 0.0004 0.0254

4 % (n/N) 36.0 (147/ 

408)

51.2 (66/129) 47.2 (151/320) 49.4 (133/269) 50.0 (41/82)

P value 0.0022 0.0024 0.0005 0.0176

5 % (n/N) 38.2 (153/ 

401)

55.1 (70/127) 51.9 (163/314) 54.6 (143/262) 45.7 (37/81)

P value 0.0007 0.0002 <0.0001 0.2062

6 % (n/N) 37.8 (155/ 
410)

53.2 (74/139) 50.3 (160/318) 56.2 (149/265) 53.1 (43/81)

P value 0.0014 0.0007 <0.0001 0.0104

Notes: n/N represents a proportion of subjects who achieved 50% improvement in the ADHD-RS-5-derived Total Functional Impairment Score; p value is from Pearson's 
Chi-square test; shaded boxes indicate p<0.05. 
Abbreviation: Viloxazine ER, viloxazine extended-release capsules.
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published analysis using a machine learning approach has 
demonstrated that early response to viloxazine ER treat-
ment at Week 2 can be predictive of efficacy outcome at 
Week 6.32 Together, these results demonstrate that vilox-
azine ER (viloxazine extended-release capsules) can be 
considered an effective and well-tolerated treatment option 
that provides clinically meaningful improvement in 
ADHD symptoms and functioning in children and adoles-
cents starting as early as Week 1–2 of treatment.
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