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Abstract

Objectives: Clinical trials in psychiatry frequently report results from lengthy, comprehensive assessments to characterize a
subject emotionally, cognitively, and behaviorally before and after treatment. However, the potential treatment implications
of these results and how they translate into clinical practice remain unclear. Conversely, the Clinical Global Impressions
(CQGI) scales are quick, intuitive assessments used to assess the functional impact of a treatment in clinically relevant terms.
The objectives of the present analyses are to translate scores from comprehensive assessments of symptom severity and
functional impairment into clinically meaningful CGI levels.

Methods: These post-hoc analyses use data integrated from four pivotal Phase 3 trials in attention-deficit/hyperactivity
disorder (ADHD) in children and adolescents treated with the novel nonstimulant SPN-812 (Viloxazine Extended-Release).
In this study, we evaluated the ADHD Rating Scale-5 (ADHD-RS-5) and Weiss Functional Impairment Rating Scale-Parent
(WFIRS-P), assessments of symptom severity and functional impairment, respectively, by linking these scales with the CGI
scales at baseline and end of study.

Results: For participants that improved, a one-level change on the CGI-Improvement (CGI-I) was associated with a 10-15-
point change on the ADHD-RS-5, and a 0.2-0.5-point change on the WFIRS-P. On the CGI-I, ratings of much improved and
very much improved were associated with a percent score decrease (i.e., improvement) of ~55% and 80% on the ADHD-RS-
5 and ~40% and 70% on the WFIRS-P, respectively. Differences between children and adolescents were minor and are
unlikely to be clinically meaningful.

Conclusion: These post-hoc analyses provide clinically meaningful benchmarks for the interpretation of scores on the
ADHD-RS-5 and WFIRS-P in terms of CGI evaluations in subjects with ADHD. These results may be useful for physicians
seeking to understand a treatment’s potential impact on their ADHD patients or for researchers looking to define their study
results within a clinically relevant context.

Data are from clinical trials NCT03247530, NCT03247543, NCT03247517, and NCT03247556.
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LINKING CGI WITH ADHD-RS-5 AND WFIRS-P

Introduction

CLINICAL TRIALS OF psychotherapeutic drugs typically use de-
tailed psychometric instruments to assess patients with respect
to symptom severity and functional impairment. However, many
treating physicians are relatively unfamiliar with these detailed,
comprehensive item-by-item assessments, and routinely use in-
stead the brief, holistic Clinical Global Impressions (CGI) scales
when conducting patient evaluations (Busner and Targum 2007).
The CGI scales are two separate one-item assessments used to
measure either illness severity through the CGI-Severity of Illness
(CGI-S) scale or change from baseline (CFB) using the CGI-
Improvement (CGI-I) scale (Guy 1976). These scales can succinctly
provide an overall index of patient illness, and disease-specific sub-
scales have been validated for multiple psychiatric conditions, such as
depression (Leon et al. 1993) and schizophrenia (Haro et al. 2003).

Although no attention-deficit/hyperactivity disorder (ADHD)-
specific CGI subscale currently exists, as a holistic clinical as-
sessment, the CGI generalizes well to a variety of psychiatric
conditions, has been demonstrably reliable, and is suitable for
routine clinical use (Berk et al. 2008). It is reported ubiquitously in
clinical trials treating children and adults for a variety of disorders,
including ADHD (Wilens et al. 1999, 2001; Spencer et al. 2005;
Safren et al. 2010; Sprich et al. 2016; Nasser et al. 2020). On the
CGI-S, patients are assessed relative to the larger patient popula-
tion, using clinically relevant, qualitative terms to evaluate illness
severity (e.g., not at all ill, minimally ill, severely ill).

On the CGI-I, the change in patient illness is assessed relative
to their baseline condition (e.g., minimally improved, much im-
proved, very much improved). While there is no universally agreed
upon or standardized definition of what constitutes clinically
meaningful change, it encompasses elements of recognizable
change, normative functioning, or failure to meet diagnostic criteria
(Jacobson and Truax 1991).

Limitations of the CGI for which it has been criticized are that
it is too broad, inconsistent, and in the case of the CGI-I, too
reliant on rater memory (Busner et al. 2009; Forkmann et al.
2011). CGI ratings can also be contaminated by separate but co-
occurring conditions: patients presenting with comorbidities or
adverse events can be perceived as more severely impacted by
their illness than is accurate (Busner et al. 2009). These limita-
tions can be mitigated by ensuring that the CGI is administered by
a rater trained in contemporary guidelines (Busner and Targum
2007) who is familiar with the specific disorder (i.e., ADHD) and
its typical progression with treatment (Guy 1976). Despite these
limitations, it remains a popular tool for clinicians due to its
conciseness, ease of administration, and reliability when utilized
appropriately.

Across illnesses such as depression (Choi et al. 2014; Lepping
et al. 2017; Leucht et al. 2018), schizophrenia (Leucht et al. 2005,
2006; Leucht and Engel 2006; Levine et al. 2008), and ADHD
(Goodman et al. 2010), investigators have attempted to ascribe
clinical relevance to the symptom and functional assessments used
in research trials to facilitate physician interpretation of the rele-
vance of study results to their patients. To this end, statistical score
comparisons such as equipercentile linking have been used to as-
sociate scores from one assessment with scores from another, such
as linking scores on the ADHD Rating Scale [ADHD-RS; based on
the Diagnostic and Statistical Manual of Mental Disorders, 5th
edition (DSM-5; American Psychiatric Association 2013) criteria]
with the CGI scales (Goodman et al. 2010). Equipercentile linking
convert scores on one scale to scores on another by linking scores
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with the same percentile rank, regardless of which participant
generated each score (Shea and Norcini 1995; Kolen and Brennan
2014). The equipercentile link function allows for greater accuracy
than many other score comparisons (e.g., mean or linear equating)
as it can accurately represent curvilinear relationships (Shea and
Norcini 1995; Kolen and Brennan 2014).

A previous report by Goodman et al. (2010) using an equi-
percentile link function analysis linked scores on the ADHD-RS,
fourth edition (ADHD-RS-1V) with scores on the CGI scales,
conducted on data from children and adults with ADHD treated
with either placebo or the stimulant lisdexamfetamine. These au-
thors reported that a one-level change on the CGI-I was associated
with an ~ 10-15-point change on the ADHD-RS-IV, and a CGI-I
assessment of much improved or very much improved was asso-
ciated with a minimum change on the ADHD-RS-IV of ~50%
improvement, irrespective of whether subjects were treated with
placebo or lisdexamfetamine.

In this study, we build on these results by comparing scores from
two comprehensive assessments separately evaluating ADHD
symptom severity and functional impairment with corresponding
CGI-S and CGI-I scores using equipercentile linking, conducted on
pooled data from four pivotal Phase 3 clinical trials assessing the
efficacy and safety of SPN-812 (Viloxazine Extended-Release) for
the treatment of ADHD in children and adolescents. Using these
data, the present analyses (1) report similar results to a previous
analysis by Goodman et al. (2010) linking ADHD-RS-IV scores
with CGI-S/CGI-I scores in children with ADHD treated with
placebo or lisdexamfetamine, (2) expand on these results by linking
ADHD-RS, fifth edition (ADHD-RS-5) scores with CGI scores in
an adolescent ADHD population from two studies of SPN-812, and
(3) present novel data linking scores on the Weiss Functional
Impairment Rating Scale-Parent Version (WFIRS-P) scale with
CGI-S/CGI-I in both children and adolescents with ADHD.

Methods
Data sources

These analyses were conducted using pooled data from four
pivotal Phase 3 trials assessing the efficacy and safety of SPN-812
for the treatment of ADHD in children 6-11 years: study P301,
clinicaltrials.gov NCT03247530 (Nasser et al. 2020), and study
P303, NCT03247543 (Nasser et al. 2019b), and adolescents 12—17
years: study P302, NCT03247517 (Nasser et al. 2019a) and study
P304, NCT03247556 (Nasser et al. 2019¢) (Table 1). All four trials
were randomized, double-blind, placebo-controlled, multicenter,
three-arm, parallel-group studies evaluating efficacy and safety of
SPN-812, a novel agent with demonstrated activity at serotonin
receptors and the norepinephrine transporter (Yu et al. 2020), in
pediatric patients with ADHD.

In each study, symptoms of ADHD were measured according to
the diagnostic criteria of the DSM-5, and the diagnosis of ADHD
was confirmed with the Mini International Neuropsychiatric In-
terview for Children and Adolescents (MINI-KID). All participants
were required to have a minimum ADHD-RS-5 total score of 28
at screening and baseline, and a minimum CGI-S score of 4 at
screening. For any participant on ADHD medication before the
study, drug washout was required for at least 1 week before ran-
domization. An investigator/clinician trained in all scales admin-
istered the CGI-S at baseline only, the ADHD-RS-5 at baseline and
each postbaseline study visit, and the CGI-I at each postbaseline
study visit. The parent completed the WFIRS-P at the baseline and
end of treatment or early termination visit (end of study [EOS]).
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TABLE 1. SUMMARY OF PHASE 3 CLINICAL TRIALS EVALUATING SPN-812 IN CHILDREN AND ADOLESCENTS

Children (6-11 years)

Adolescents (12—17 years)

Age group

Study number P301 P303 P302 P304
N randomized/ITT population 477/460 310/301 313/301 297/292
Treatment N* 305/155 204/97 197/94 196/96

SPN-812/placebo
SPN-812 doses (per day)
Weeks (t + m)

End of study assessment

100 mg, 200 mg
6 (1+5)
Week 6 (day 42)

200 mg, 400 mg

Week 8 (day 56)

200 mg, 400 mg
6 (1+5)
Week 6 (day 42)

400 mg, 600 mg
7(2+5)
Week 7 (day 49)

8 (<3+5)

“Based on the ITT population.
ITT, intent-to-treat; m, maintenance dosing; t, titration dosing.

Exclusion criteria included a current diagnosis of any major
psychiatric disorders (major depressive disorder was allowed if the
subject was free of episodes at the time of screening and for 6
months prior), major neurological disorders or history of seizure
disorder within the immediate family, current evidence of signifi-
cant systemic disease, evidence of suicidality within 6 months,
body mass index >95th percentile for age and gender, history of
receiving any investigational drug within the longer of 30 days or
five half-lives before day 1 dosing of SPN-812, or any other reason
which might have prevented the subject from participating in the
study (as determined by the investigator). Participants were re-
quired to discontinue any ADHD medications at least 1 week be-
fore baseline/randomization and to refrain from taking any ADHD
medications (other than the study medication) throughout the study
until EOS.

Eligible participants were randomized at baseline in a 1:1:1
ratio to either placebo or one of two doses of once-daily SPN-812
as follows: children (6-11 years of age) received either 100 or
200 mg in study P301 and either 200 or 400 mg in study P303;
adolescents (12—17 years of age) received either 200 or 400 mg
in study P302 or either 400 or 600 mg in study P304 (Table 1).
Subjects who received active treatment took an initial dose of
100 mg (children) or 200 mg (adolescents) during week 1 and
were then titrated up (if necessary) by 100 or 200 mg per week
(respectively) over 1-3 weeks in a blinded fashion to their as-
signed target dose. Subjects maintained target, fixed dose for 5
weeks until EOS. The primary endpoint was the CFB at EOS in
the ADHD-RS-5 Total score. Two key secondary endpoints were
the mean CGI-I score at EOS and the CFB at EOS in the WFIRS-P
Total Average score.

The study protocol was approved by the Advarra Institutional
Review Board (IRB) and conducted in accordance with the Hel-
sinki Declaration and the International Council for Harmonization
Note for Guidance on Good Clinical Practice. Parents or legal
guardians provided written informed consent for all study proce-
dures, including protocol amendments. All versions of the informed
consent were reviewed and approved by the IRB.

Assessments

Clinical Global Impressions. The CGI scales are two
single-item, stand-alone assessments of a clinician’s view of a
patient’s overall functioning that is nonspecific to any one dis-
ease, and are thus widely used in psychiatric evaluations (Guy
1976; Busner and Targum 2007). Consisting of two companion
assessments and conducted by a clinician familiar with the illness
and typical treatment expectations, the CGI-S assesses a patient’s
global functioning at baseline relative to the larger patient pop-

ulation, whereas the CGI-I assesses how much a patient’s illness
has improved or worsened relative to their baseline state (i.e., as
assessed by the CGI-S).

Both scales (CGI-S and CGI-I) are rated on a 7-point Likert scale
from 1 (“normal, not at all ill,” or ‘“‘very much improved,” re-
spectively) to 7 (“‘extremely ill”” or ‘“‘very much worse,” respec-
tively). CGI-S rankings from 1 to 7 are described as ‘‘normal, not at
all ill,” “‘borderline mentally ill,” ““mildly ill,”” “‘moderately ill,”
“markedly ill,” “‘severely ill,” and “among the most extremely
ill.”” CGI-I rankings from 1 to 7 are described as “‘very much im-
proved,” ““much improved,” ‘“‘minimally improved,” “‘no change,”
“minimally worse,”” ““much worse,” and *‘very much worse.”

After an initial clinical evaluation, taking into account a patient’s
symptoms, behavior, and circumstances, an experienced rater can
complete the CGI in typically less than a minute. Across each of the
four studies evaluated here, the minimum score on the CGI-S for
inclusion was 4 (‘‘moderately ill”"). Successful therapy is indicated
by a lower overall score in subsequent testing. In each of the four
trials, the CGI-S was administered at screening and baseline, and
the CGI-I was administered at each weekly, postbaseline study
visit, including EOS.

ADHD Rating Scale-fifth edition. The ADHD-RS is an
ADHD-specific rating scale designed and validated to assess current
ADHD symptomatology as described in the DSM-5, currently in its
fifth edition (ADHD-RS-5), and is one of the most frequently used
assessments in ADHD clinical trials (Faries et al. 2001; DuPaul et al.
2016). The scale consists of 18 items that directly correspond to the
18 DSM-5 ADHD symptoms, which are further subdivided into two
subscales (9 symptoms/items per subscale): Inattention and Hyper-
activity/Impulsivity. On the ADHD-RS-5 scale, the individual rates
the frequency of each symptom or behavior over the preceding week
on a 4-point Likert scale ranging from O (no or rare symptoms) to
3 (severe or frequent symptoms). The sum of scores for the 18 items
provides the total score (ranging between 0 and 54).

In the four Phase 3 trials, a trained investigator/clinician
administered and scored the ADHD-RS-5 Home Version Child
(P301/P303) or Adolescent (P302/P304) instrument at screening,
baseline, and at each weekly postbaseline study visit through to
EOS. ADHD-RS-5 Total scores were used in the present analyses.

WFIRS-Parent. The WFIRS-P assesses functional impair-
ment in children and adolescents by quantifying the degree to which
a patient’s ADHD-related symptoms affect daily activities (e.g.,
school tasks, relationships) over the past month (Gajria et al. 2015).
The parent rates the impact of their child’s emotional or behavioral
problems across six domains: family, school and learning, life skills,
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child’s self-concept, social activities, and risky activities. Each of
the 50 items is rated on a 4-point Likert scale from O (never or not at
all) to 3 (very often or very much) (or “not applicable’ if not
relevant). The WFIRS-P results in an overall Total Average score
and an average score for each of the six subdomains, where higher
scores are associated with higher degrees of functional impairment.
For all four trials, the WFIRS-P was administered at baseline and at
EOS, and the Total Average score was used in the present analyses.

Statistical analyses

Equipercentile linking was used to link scores on the ADHD-RS-
5 and WFIRS-P with corresponding scores on the CGI (Shea and
Norcini 1995; Kolen and Brennan 2014). This technique identifies
scores on both measures that have the same percentile rank, and has
been used extensively in research on schizophrenia (Leucht et al.
2005, 2006; Leucht and Engel 2006; Levine et al. 2008), depression
(Choi et al. 2014; Lepping et al. 2017; Leucht et al. 2018), ADHD
(Goodman et al. 2010), pain (Cook et al. 2015), and cancer (Namiki
et al. 2007) to translate between different assessments. Equi-
percentile linking identifies scores on two measures (e.g., ADHD-
RS-5 and the CGI-S) that have the same percentile rank, regardless
of linearity, size or shape of the distributions, or which subject
produced each score.

In this study, we created link functions for two time points
(baseline and EOS) in each of the four trials to (1) convert scores on
each of the four scales (CGI-S, CGI-I, ADHD-RS-5, and WFIRS-P)
to percentile ranks using a percentile rank function, and (2) match
scores on each scale that have the same percentile rank, and plot
them as X, Y pair values. From this, a link function is generated for
each matched scale, and, by using this function, scores on one scale
can be translated into the other scale. This method links scores with
the same percentile rank, regardless of which participant generated
those scores, therefore, individual participant scores are not con-
sidered in the equipercentile linking analysis.

Although scores on our scales are discrete, the equipercentile
link function is continuous, thus, each score is expanded to en-
compass a range, for example, a CGI-S score of 4 (moderately ill) is
represented here by any score 3.5-4.4, a score of 5 (markedly ill) is
represented by 4.5-5.4, a score of 6 (severely ill) is represented by
5.5-6.4, and a score of 7 (extremely ill) is represented by 6.5-7. All
scores are presumed to be uniformly distributed within the defined
range, for example, all scores of 5 on the CGI-S are presumed to be
uniformly distributed within the predefined 4.5-5.4 range. For each
age group’s link function, 95% confidence intervals (Cls) were
calculated using a bootstrap imputation method, where data were
imputed 200 times with replacement (i.e., CIs were generated for
children and adolescents separately, collapsed across individual
study).

Analyses were conducted on the intent-to-treat populations of
all four trials, defined as all subjects randomized to treatment
with both a baseline score and at least one postrandomization
score on the CGI-I and at least one other assessment. The four
clinical trials used as input to our analyses required minimum
baseline scores of 28 on the ADHD-RS-5 and 4 on the CGI-S,
with upward resulting ranges of 54 and 7, respectively. Eight
subjects were inadvertently randomized despite having ADHD-
RS-5 scores below 28: one child (score: 23) and seven adoles-
cents (range of scores: 11-27). Thus, our link functions were
based on data input from these ranges, and include subjects
treated from 1 to 8 weeks, provided they had a baseline score and
at least one postrandomization score as defined above.
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The endpoint of each assessment was defined as the last post-
randomization treatment week for which a valid score was obtained
(i.e., EOS), and only subjects with both baseline and EOS scores
were included in each analysis. Across both assessments, the
analysis was conducted on baseline scores, absolute CFB scores at
EOS, and percent CFB scores at EOS.

Analyses of baseline scores and treatment effects assessed by the
CGI-I were conducted in GraphPad Prism (version 8.4.3, San
Diego, CA). Link function analyses were conducted in SAS (ver-
sion 9.4, Cary, NC). To compare results from the present analyses
with previously published analyses linking ADHD-RS-IV and CGI
scores in children with ADHD treated with either placebo or lis-
dexamfetamine, we used Origin Pro (OriginLab Corporation,
Northampton, MA) to extract data from the equipercentile link
functions published in Goodman et al. (2010). We plotted the re-
sulting functions with those generated in the present analyses after
treatment with SPN-812 for comparison between lisdexamfetamine
(a stimulant prodrug) and SPN-812 (a nonstimulant) trials.

Results

Demographics, baseline characteristics,
and treatment effects

Demographics. The study groups were balanced with re-
gard to demographic characteristics. For children, the mean age
was 8.5 years (standard deviation [SD]=1.69). The majority of
participants were male (63.8%), and 36.3% were female. Most
participants were White (52.05%); 42.6% were Black or African
American, 0.7% were American Indian or Alaska Native, 0.3%
were Asian, and 4.3% were of multiple races. The majority of
participants were Not Hispanic or Latino (72.0%), whereas 27.9%
were Hispanic or Latino, and 0.1% were of unknown ethnicity. The
mean height was 134.46cm (SD=11.30) and the mean weight
was 31.63 kg (SD=28.40).

For adolescents, the mean age was 13.9 years (SD=1.58). The
majority of participants were male (65.6%), and 34.4% were fe-
male. Participants were predominantly White (61.4%); 34.2% were
Black or African American, 0.8% were American Indian or Alaska
Native, 0.3% were Asian, 0.2% were Native Hawaiian or Other
Pacific Islander, and 3.0% were of multiple races. The majority of
participants were Not Hispanic or Latino (68.5%), whereas 31.4%
were Hispanic or Latino, and 0.2% were of unknown ethnicity. The
mean height was 163.26 cm (SD=10.36) and the mean weight was
57.27kg (SD=13.02).

Baseline characteristics. To identify group differences at
baseline, we performed three separate three-way analyses of vari-
ance of ADHD-RS-5, WFIRS-P, and CGI-S scores analyzing the
effects of age (child vs. adolescents), study (first vs. second study),
and assigned treatment group (placebo vs. SPN-812) on baseline
scores. Each of the three analyses revealed a significant main effect of
age (all p-values <0.0001), no effect of study (all p-values >0.05), no
effect of assigned treatment group (all p-values >0.05), and no two-
or three-way interactions between these factors (all p-values >0.05).

On all three measures, children were evaluated at baseline
as having higher scores (i.e., greater illness) than adolescents, re-
gardless of study or assigned treatment group (average baseline
ADHD-RS-5 scores for children =44.2, adolescents =39.9; average
baseline WFIRS-P for children=1.11, adolescents =0.99; average
baseline CGI-S for children=4.81, adolescents =4.62, thus mark-
edly ill). However, this effect is not likely to be clinically mean-
ingful across each measure.
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Treatment effects. A two-sided Fisher’s exact test compared
the number of subjects treated with SPN-812 versus placebo
achieving clinically meaningful improvements at EOS (i.e., an
evaluation of much improved or greater on the CGI-I at EOS)
(Fig. 1). Significantly more children treated with SPN-812 (47.35%)
achieved a CGI-I evaluation of much improved or very much im-
proved (i.e., CGI-I score=2 or 1) compared with children treated
with placebo (32.14%) (p <0.0001). Similarly, more children treated
with SPN-812 (20.43%) were evaluated at EOS as very much im-
proved (i.e., a score of 1) compared with children treated with pla-
cebo (11.90%) (p<0.01).

Among adolescents, significantly more participants treated with
SPN-812 (51.40%) were evaluated as much improved or very much
improved at EOS compared with adolescents treated with placebo
(32.50%) (p<0.0001). Similarly, more adolescents treated with
SPN-812 (24.17%) were evaluated as very much improved at EOS
relative to adolescents treated with placebo (15.50%) (p <0.05).

Linking ADHD-RS-5 scores with the CGl

Baseline ADHD-RS-5 total scores and CGI-S levels. The
equipercentile link functions for baseline ADHD-RS-5 and CGI-S
levels in children and adolescents are shown in Figure 2A. The link
functions matching baseline ADHD-RS-5 scores to CGI-S scores
differed between children and adolescents (as indicated by lack of
overlap of 95% ClIs at values between moderately and markedly
ill). In children, an ADHD-RS-5 score (median [range]) of 37 (23—
41) was linked with the CGI-S level of moderately ill, 47 (42-51)
linked with markedly ill, and 53 (52-54) with severely or ex-
tremely ill.

In adolescents, an ADHD-RS-5 score of 34 (11-39) linked with
moderately ill, 44 (40-50) linked with markedly ill, and 52 (51-54)
linked with severely or extremely ill. CGI-S levels corresponding
with total ADHD-RS-5 scores based on this link function are de-
scribed in Table 2. Summary statistics, including quartiles and
ranges used to generate the link function are shown in Supple-
mentary Table S1, and a figure illustrating this link function by
treatment group is shown in the Supplementary Figure S1.

Absolute CFB ADHD-RS-5 scores and CGl-l levels at
EOS. The equipercentile link functions for absolute CFB
ADHD-RS-5 and CGI-I levels in children and adolescents are
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shown in Figure 2B. The link functions matching absolute CFB
ADHD-RS-5 scores to CGI-I scores did not appear to differ be-
tween children and adolescents. In children, an absolute CFB in
ADHD-RS-5 scores (median [range]) of —37 (31 to —54) was
linked with the CGI-I rating of very much improved, =22 (—16 to
—30) linked with much improved, and —11 (=7 to —15) with mini-
mally improved. In adolescents, a change in ADHD-RS-5 scores of
—34 (=27 to —52) was linked with the CGI-I rating of very much
improved, =21 (=16 to —26) linked with much improved, and —11
(=7 to —15) with minimally improved.

When considering the conventional measure for meaningful
clinical improvement (much improved or very much improved
combined), the median (range) of absolute CFB for children was
linked with =30 (=16 to —54), and —26 (—16 to —52) for adolescents.
CGI-I levels corresponding with the absolute CFB ADHD-RS-5
scores based on this link function are described in Table 2. Sum-
mary statistics used to generate the link function are shown in
Supplementary Table S2, and a figure illustrating this link function
by treatment group is shown in the Supplementary Figure S1.

Percent CFB ADHD-RS-5 scores and CGI-I levels at
EOS. The equipercentile link functions for percent CFB ADHD-
RS-5 scores and CGI-I levels in children and adolescents are shown
in Figure 2C. In children, the percent CFB in ADHD-RS-5 scores
(median [range]) of —82 (=70 to —100) was linked with the CGI-I
rating of very much improved, —54 (=38 to —69) linked with much
improved, and —27 (=17 to —37) with minimally improved. In ad-
olescents, a percent change in ADHD-RS-5 scores of —80 (=70 to
—100) was linked with the CGI-I rating of very much improved, —56
(—44 to —69) linked with much improved, and —31 (—17 to —43) with
minimally improved.

When considering the conventional measure for meaningful
clinical improvement (much improved or very much improved
combined), the median (range) of absolute CFB for children was
linked with =70 (=38 to —100), and —69 (—44 to —100) for adoles-
cents. CGI-I levels corresponding with the percent CFB ADHD-
RS-5 scores based on this link function are described in Table 2.
Summary statistics used to generate the link function are shown
in Supplementary Table S3, and a figure illustrating this link
function by treatment group is shown in the Supplementary
Figure S1.
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Treatment effects as assessed by the CGI-1. More subjects treated with SPN-812 achieved clinically meaningful improvements

(i.e., CGI-I assessment of much improved or very much improved) than subjects receiving placebo. Fisher’s exact test, two-sided.
*p<0.05, **p<0.01, ****p<0.0001. CGI, Clinical Global Impressions; CGI-I, CGI-Improvement.
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FIG. 2. Link functions for ADHD-RS scores and CGI-S/CGI-I
levels. Children (blue lines) and adolescents (red lines) are from
the present analysis in pediatric patients treated with SPN-812 or
placebo. Shaded bands represent 95% confidence intervals for link
functions by age group, that is, collapsed across study. For clarity,
some points were omitted without changing the shape of the line:
included on (A) and (B) is every second point; on (C), every sixth
point. (A) Baseline ADHD-RS-5 Total scores and CGI-S levels.
(B) ADHD-RS-5 Total score absolute change from baseline and
CGI-I levels at the end of study. (C) ADHD-RS-5 Total score
percent change from baseline and CGI-I levels at the end of study.
ADHD-RS-5, Attention-Deficit/Hyperactivity Disorder Rating Scale
5; CGI, Clinical Global Impressions; CGI-I, CGI-Improvement;
CGI-S, CGI-Severity.

Replicability of equipercentile linking of ADHD-RS scores
with CGl levels. To evaluate the reliability of these analyses,
we overlaid the link functions generated in this study with those
previously reported in children with ADHD treated with lisdex-
amfetamine or placebo linking the CGI scales with the ADHD-RS-
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IV (Goodman et al. 2010). Link functions were extracted for scores
at baseline (black dotted line in Fig. 3A), the absolute CFB at EOS
(Fig. 3B), and the percent CFB at EOS (Fig. 3C). There was no
appreciable difference between children in the lisdexamfetamine
study (6-12 years) and the SPN-812 studies (6—11 years) at base-
line, or on functions linking absolute or percent CFB scores, as
evidence by the lisdexamfetamine function being relatively con-
tained within the 95% ClIs of the children from the SPN-812 studies.

Linking WFIRS-P scores with the CGI

Baseline WFIRS-P scores and CGI-S levels. The equi-
percentile link functions for baseline WFIRS-P scores and CGI-S
levels in children and adolescents are shown in Figure 4A. The link
functions matching baseline WFIRS-P scores to CGI-S scores did
not significantly differ between children and adolescents. In chil-
dren, a WFIRS-P score (median [range]) of 0.65 (0.14-0.88) was
linked with the CGI-S level of moderately ill, 1.20 (0.89-1.61)
linked with markedly ill, 1.78 (1.62-2.29) with severely ill, and
2.54 (2.36-2.88) with extremely ill.

In adolescents, a WFIRS-P score of 0.62 (0.06-0.92) linked with
moderately ill, 1.22 (0.94-1.62) linked with markedly ill, 1.83
(1.64-2.57) linked with severely ill, and 2.60 (2.57-2.86) linked
with extremely ill. CGI-S levels corresponding with the WFIRS-P
scores based on this link function are described in Table 3. Sum-
mary statistics, including quartiles and ranges used to generate the
link function, are shown in Supplementary Table S4, and a figure
illustrating this link function by treatment group is shown in the
Supplementary Figure S2.

Absolute CFB WFIRS-P scores and CGI-I levels at
EOS. The equipercentile link functions for absolute CFB
WFIRS-P scores and CGI-I levels in children and adolescents are
shown in Figure 4B. The link functions matching absolute CFB
WFIRS-P scores to CGI-I scores appeared to differ between chil-
dren and adolescents (as indicate by the nonoverlapping CIs). In
children, an absolute CFB in WFIRS-P scores (median [range]) of
-0.94 (—0.66 to —2.46) was linked with the CGI-I rating of very
much improved, —0.46 (-0.32 to —0.65) linked with much im-
proved, and —0.24 (-0.12 to —0.32) with minimally improved. In
adolescents, a change in WFIRS-P scores of —0.81 (—0.52 to —1.95)
was linked with the CGI-I rating of very much improved, —0.32
(—0.20 to —0.52) linked with much improved, and —0.12 (—0.04 to
—0.19) with minimally improved.

When considering the conventional measure for meaningful
clinical improvement (much improved or very much improved
combined), the median (range) of absolute CFB for children was
linked with —0.66 (—0.32 to —2.46), and —0.52 (-0.20 to —1.95) for
adolescents. CGI-I levels corresponding with the WFIRS-P scores
based on this link function are described in Table 3. Summary
statistics used to generate the link function are shown in Supple-
mentary Table S5, and a figure illustrating this link function by
treatment group is shown in the Supplementary Figure S2.

Percent CFB WFIRS-P scores and CGl-I levels at
EOS. The equipercentile link functions for percent CFB
WFIRS-P scores and CGI-I levels in children and adolescents are
shown in Figure 4C. In children, the percent CFB in WFIRS-P
scores (median [range]) of =70 (=61 to —100) was linked with the
CGI-I rating of very much improved, —46 (—35 to —60) linked with
much improved, and —24 (—15 to —34) with minimally improved. In
adolescents, a percent change in WFIRS-P scores of —68 (=52 to
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TABLE 2. ATTENTION-DEFICIT/HYPERACTIVITY DISORDER RATING SCALE 5 VALUES CORRESPONDING TO CLINICAL GLOBAL
IMPRESSIONS LEVELS DERIVED FROM THE LINK FUNCTION

Patient population CGI-S/CGI-1 N Midpoint Range
Baseline
Overall 4—Moderately ill 556 35 11-40
5—Markedly ill 626 46 41-51
6—Severely ill 162 53 52-54
7—Extremely ill 10
Children 4—Moderately ill 266 37 2341
5—Markedly ill 384 47 42-51
6—Severely ill 103 53 52-54
7—Extremely ill 8
Adolescents 4—Moderately ill 290 34 11-39
5—Markedly ill 242 44 40-50
6—Severely ill 59 52 51-54
7—Extremely ill 2
Absolute change from baseline
Overall 1—Very much improved 260 =36 -29 to —54
2—Much improved 329 22 —16 to 28
3—Minimally improved 301 =12 =7 to —15
Children 1—Very much improved 134 =37 —31 to —54
2—Much improved 188 22 —16 to -30
3—Minimally improved 164 -11 -7 to -15
Adolescents 1—Very much improved 126 -34 —27 to =52
2—Much improved 141 =21 —-16 to —26
3—Minimally improved 137 -11 -7 to -15
Percent change from baseline
Overall 1—Very much improved 260 -81 =70 to —100
2—Much improved 329 =55 —41 to —69
3—Minimally improved 301 =29 —17 to 40
Children 1—Very much improved 134 -82 —70 to —100
2—Much improved 188 -54 —38 to —69
3—Minimally improved 164 =27 —17 to =37
Adolescents 1—Very much improved 126 =80 =70 to —100
2—Much improved 141 -56 —44 to —69
3—Minimally improved 137 =31 —17 to 43

CGI, Clinical Global Impressions; CGI-I, CGI-Improvement; CGI-S, CGI-Severity.

—100) was linked with the CGI-I rating of very much improved, —37
(=27 to —51) linked with much improved, and —17 (-5 to —26) with
minimally improved.

When considering the conventional measure for meaningful
clinical improvement (much improved or very much improved
combined), the median (range) of absolute CFB for children was
linked with —61 (=35 to —100), and —52 (=27 to —100) for adoles-
cents. CGI-I levels corresponding with the WFIRS-P scores based
on this link function are described in Table 3. Summary statistics,
including quartiles and ranges used to generate the link function,
are shown in Supplementary Table S6, and a figure illustrating this
link function by treatment group is shown in the Supplementary
Figure S1.

Discussion

The current analyses link scores on psychometrically validated
assessments commonly used in clinical trials for ADHD with the
clinician-preferred, clinically relevant CGI scales using data from
four identical Phase 3 studies in children and adolescents with
ADHD treated with either placebo or SPN-812. The assessments
used in these post-hoc analyses are commonly used in clinical trials
of ADHD to assess symptom severity (through the ADHD-RS-5)
and functional impairment (through the WFIRS-P), two related yet
separate constructs. The results presented here provide practical

benchmarks for translating these scores into clinically meaningful
benchmarks. These results should be useful for physicians seeking
to understand a treatment’s potential impact on their patients or for
researchers looking to define the clinical relevance of their findings.

Quantifying clinically meaningful change

While there is no standard definition for what constitutes clini-
cally meaningful change after therapy, Jacobson and Truax (1991)
propose a twofold model in which the definition of clinically
meaningful encompasses (1) a recognizable change in condition,
and (2) a statistically quantifiable level of functioning closer to that
of a normative population or a failure to meet the diagnostic criteria
for the disease. Quantifying recognizable change has also been
done through analysis of the minimally important difference (MID)
(or minimal clinically important difference [MCID]), typically
defined as the change in score associated with a patient’s recog-
nition of improvement (Zhang et al. 2005; Hodgkins et al. 2017).
When applied to the ADHD-RS scale (fourth edition), a previous
report determined the MCID to be a 10.2-point change in the total
score, or a 27% decrease from baseline (Zhang et al. 2005).

These standards align well with the present analyses, where we
report a one-level change in CGI-I scores between the ranges of
“no change” to “‘very much improved” to be associated with an
absolute change in ADHD-RS-5 total scores of 10-15 points, or a
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FIG. 3. Link functions for ADHD-RS scores and CGI-S/CGI-I
Levels compared with a previous trial of lisdexamfetamine.
children (blue line) and adolescents (red triangles) are from the
present analysis in pediatric patients treated with SPN-812 or
placebo (using ADHD-RS-5); Children 6-12 years (black dotted
line) are from a previously-published analysis in children treated
with lisdexamfetamine or placebo using ADHD-RS-IV (Goodman
et al. 2010). Shaded bands represent 95% confidence intervals by
age group. For clarity, some points were omitted without changing
the shape of the line: included on (A) and (B) is every second
point; on (C), every sixth point. (A) Baseline ADHD-RS Total
scores and CGI-S levels. (B) ADHD-RS Total score absolute
change from baseline and CGI-I levels at the end of study.
(C) ADHD-RS Total score percent change from baseline and
CGI-I levels at the end of study. ADHD-RS, Attention-Deficit/
Hyperactivity Disorder Rating Scale; CGI, Clinical Global Im-
pressions; CGI-I, CGI-Improvement; CGI-S, CGI-Severity.
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TABLE 3. WEISS FUNCTIONAL IMPAIRMENT RATING SCALE-PARENT VALUES CORRESPONDING TO CLINICAL GLOBAL IMPRESSION
LEVELS DERIVED FROM THE LINK FUNCTION

Patient population CGI-S/CGI-1 N Midpoint Range
Baseline
Overall 4—Moderately ill 522 0.64 0.06-0.90
5—Markedly ill 571 1.21 0.90-1.62
6—Severely ill 149 1.80 1.63-2.45
7—Extremely ill 10 2.57 2.46-2.88
Children 4—Moderately ill 247 0.65 0.14-0.88
5—Markedly ill 351 1.20 0.89-1.61
6—Severely ill 94 1.78 1.62-2.29
7—Extremely ill 8 2.54 2.36-2.88
Adolescents 4—Moderately ill 275 0.62 0.06-0.92
5—Markedly ill 220 1.22 0.94-1.62
6—Severely ill 55 1.83 1.64-2.57
7—Extremely ill 2 2.60 2.57-2.86
Absolute change from baseline
Overall 1—Very much improved 255 —-0.86 —0.60 to —2.46
2—Much improved 303 -0.40 —-0.28 to —-0.60
3—Minimally improved 276 -0.18 —-0.08 to —-0.28
Children 1—Very much improved 130 -0.94 —0.66 to —2.46
2—Much improved 169 -0.46 —-0.32 to -0.65
3—Minimally improved 152 -0.24 -0.12 to -0.32
Adolescents 1—Very much improved 125 -0.81 —-0.52 to —-1.95
2—Much improved 134 -0.32 —-0.20 to -0.52
3—Minimally improved 124 -0.12 —-0.04 to -0.19
Percent change from baseline
Overall 1—Very much improved 255 -69 —58 to —100
2—Much improved 303 —43 —31 to =57
3—Minimally improved 276 =21 —-11 to =30
Children 1—Very much improved 130 =70 —61 to —100
2—Much improved 169 -46 —35 to —60
3—Minimally improved 152 —24 —15to -34
Adolescents 1—Very much improved 125 -68 =52 to —100
2—Much improved 134 =37 —27 to =51
3—Minimally improved 124 =17 -5 to —26

CGI, Clinical Global Impressions; CGI-I, CGI-Improvement; CGI-S, CGI-Severity.

percent change of 25%—-30% (Table 2), a range commonly used in
clinical trials to identify treatment ‘‘responders’” (Spencer et al.
2001; Michelson et al. 2002; Kelsey et al. 2004; Kemner et al.
2005).

A separate report identified the WFIRS-P MID to be a 0.25
decrease in the total mean score (Hodgkins et al. 2017; Weiss et al.
2018), again consistent with our results where a one-level CGI-I
change from ‘“‘no change” to ‘“‘minimally improved” to ‘“much
improved’”” was associated with an absolute change in median
WFIRS-P total average scores of 0.2-0.28 (Table 3). Unexpectedly,
in our data, the change from ‘“much improved” to ‘“‘very much
improved’” was larger—approximately 0.48—for both children and
adolescents. This nonlinearity validates the use of equipercentile
linking for associating scores on different assessments, as equi-
percentile linking can accurately represent curvilinear relationships
(Shea and Norcini 1995; Kolen and Brennan 2014).

Although there are no standardized descriptions anchoring the 7
points of the CGI scales, some researchers have proposed that a
one-level change on the CGI-S is considered a recognizable change
in illness, and thus the MID for this scale (Zhang et al. 2005).
However, the goal of treatment should be not just a recognizable
change in condition, but a clinically relevant change that indicates
either a significant improvement or normalization of illness/illness
remission, that is, a patient initially evaluated as extremely ill be-

fore treatment and severely ill after treatment may have experi-
enced a measurable change in condition, but likely not a sufficiently
large improvement to justify continuing the same therapy.

More detailed guidelines describing each CGI-I level in terms
of symptoms, functional impairment, or appropriate clinical action
(e.g., at what score should medication be changed, etc.) associate
“minimally improved” with no clinically meaningful reduction of
symptoms and very little change in functioning, whereas the CGI-I
level “much improved’ is described in terms of a significant re-
duction of symptoms and increase in functioning (Kay 1990;
Busner and Targum 2007). By these criteria, a CGI-I assessment of
“much improved” would be the minimum change in illness in-
dicative of clinically meaningful improvement.

The results described in this study and in a prior report (Goodman
et al. 2010) can be used to assess the clinical impact of results from
clinical trials by translating scores on the ADHD-RS into CGI
levels. Taking as an example the first Phase 3 study of SPN-812 used
in this analysis, P301 (Nasser et al. 2020), scores on the ADHD-RS-
5 began to rapidly improve in subjects treated with SPN-812 within
1 week of treatment (absolute CFB SPN-812 =9 points, placebo=6
points). Although this group difference is statistically significant
(p <0.05), according to the present analyses an absolute CFB of 15
or fewer points is associated with minimal improvement on the
CGI-I (Table 2), and as a result is unlikely to represent a satisfactory
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response to therapy. Notably, by week 3, the absolute CFB in SPN-
812-treated subjects improved by 16 points, and further improving
to over 18 points by week 5 (vs. 10 and 12 points, respectively, for
subjects receiving placebo), falling within the range of much im-
proved, and therefore likely to be recognized by patients and/or their
treating physicians as clinically meaningful improvement.

Clinical relevance of response thresholds

In the present analyses, the CGI-I level of much improved,
generally understood to be the minimum level associated with
clinically meaningful improvement, was associated with a score
reduction from baseline of ~55% on the ADHD-RS-5 (Fig. 2C),
and 43% on the WFIRS-P (Fig. 4C). This stands in contrast to many
studies where patients meeting a 25%—30% reduction in baseline
symptom severity, sometimes thought to represent a CGI-I as-
sessment of much improved (Buitelaar et al. 2003), are frequently
categorized as having responded to a given treatment (Spencer et al.
2001; Michelson et al. 2002; Kelsey et al. 2004; Kemner et al.
2005). The present analysis (Fig. 2C) and a previous report
(Goodman et al. 2010) suggest that a 30% reduction in baseline
symptom scores is in fact associated with a minimal improvement
on the CGI-I in children and adolescents (Fig. 3C).

Taken together, these data suggest that the commonly used
threshold of 30%, or the less frequently used, more stringent 40%
threshold (Newcorn et al. 2009; Cutler et al. 2014), may not be
adequately rigorous when assessing clinically meaningful im-
provement and drug efficacy. Future researchers interested in ap-
plying clinically meaningful benchmarks to their studies may
consider selecting a sufficiently large threshold for improvement to
warrant continued treatment; that is, a response reduction closer to
55% on the ADHD-RS-5 would be required to achieve a CGI-I
evaluation of much improved, and closer to 80% to achieve an
evaluation of very much improved. Notably, a 50%—-65% im-
provement on the ADHD-RS-IV was associated with clinically
significant improvement on a measure of functional impairment
(Buitelaar et al. 2009), further validating 50% improvement on the
ADHD-RS as a meaningful response criterion.

Many researchers also assess clinically meaningful change through
symptom normalization or remission, consistent with the twofold
model proposed by Jacobson and Truax (1991), frequently using an
ADHD-RS total score of <18 as a threshold for remission (Steele et al.
2006; Weiss et al. 2018, 2019). The data in the present analyses were
preselected for ADHD-RS-5 scores 228, therefore a normative com-
parison with the CGI-S for these data cannot be made.

However, our data from the WFIRS-P show that a median WFIRS-
P score of 0.64 is associated with the CGI-S level of moderately ill,
defined in part by symptoms causing functional impairment that may
warrant medication (Table 3) (Kay 1990; Busner and Targum 2007).
This score is also the score on the WFIRS-P that had been previously
shown to accurately discriminate pediatric patients with and without
ADHD (Thompson et al. 2017). This suggests that a moderately ill
CGI-S evaluation is likely to be associated with clinically meaning-
ful functional impairment, and suggests that a WFIRS-P score of
<0.65 is a valid threshold for defining functional remission.

Children versus adolescents

Across all six pairs of linkages, the relationship between the
comprehensive assessments and CGI levels were generally
consistent between children and adolescents, as measured by
95% Cls, with the exception of baseline ADHD-RS-5 scores
(Fig. 2A) and WFIRS-P CFB scores (Fig. 4B, C). At baseline,
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children tended to be assessed on symptom severity as more ill
on the CGI-S relative to adolescents with the same ADHD-RS-5
score, a difference that became imperceptible at EOS. This was
not the case when evaluating functional impairment: CGI-S and
WFIRS-P link functions at baseline were similar between chil-
dren and adolescents, despite having different baseline scores
on the WFIRS-P (i.e., children were consistently rated as more
functionally impaired than adolescents). At EOS, children were
evaluated as more improved on the WFIRS-P for each CGI-I
level (Figs. 4B, C), relative to adolescents.

Although the nonoverlapping Cls suggest these age differ-
ences are significant statistically, these differences are minor and
are unlikely to be clinically meaningful. For instance, a CGI-S
assessment of “‘markedly ill”’ was associated with an ADHD-RS-5
value of 47 in children, and 44 in adolescents (Table 2), a difference
which equals 5% of the range of possible scores (1-54).

While the cause of these minor differences between child and
adolescent link functions is unclear, it may reflect the nature of the
assessments and changes in the clinical presentation of ADHD
throughout development, which is well known to change across the
lifespan (Wilens et al. 2002). Symptoms of hyperactivity and im-
pulsivity are common in younger children and fade with develop-
ment and the maturation of white matter microstructure (Francx
etal. 2015), whereas subtler symptoms of inattention tend to persist
into later childhood and adolescence (Biederman et al. 2000;
Franke et al. 2018).

The intuitive, impressionistic nature of the CGI might be more
easily influenced by these easily observed, externalized symptoms
of hyperactivity and impulsivity, providing for an impression of
greater illness in children and opportunity to assess greater im-
provement in functional behavior, versus the more covert nature of
inattention that is characteristic of ADHD in adolescence (Bie-
derman et al. 2000; Franke et al. 2018).

Whether the results reported in this study will extend to an
adult population remain to be tested, although data from a trial of
lisdexamfetamine (Goodman et al. 2010) suggest they are likely to be
similar to those reported here in children and adolescents. A similar
Phase 3 clinical trial evaluating the efficacy of SPN-812 in adults
18-65 years has recently been completed (NCT04016779).

Limitations

Our results should be interpreted in the context of some limita-
tions. These are post-hoc analyses and were not prespecified for
these trials. When assessing percent CFB, because few participants
experienced extreme levels of worsening, associations between
scales in this region cannot be reliably interpreted, as indicated by
the much wider Cls in the corresponding sections of Figures 2—4.
Our inclusion criteria required an ADHD-RS-5 score of >28 and a
CGI-S score of 24, further limiting the reliability in these ranges.
Use of these criteria likely explains the abrupt changes in slopes in
the bottom left quadrants of the figures.

These data are also from children and adolescents diagnosed with
ADHD and do not include any healthy subjects, therefore preclud-
ing any conclusions about linking assessments within the normative
ranges at baseline. While these analyses provide benchmarks for a
evaluating a response to treatment relative to baseline per the CGI-I,
they do not provide such benchmarks for the CGI-S at endpoint, thus
precluding any conclusions about which ADHD-RS-5 or WFIRS-P
scores are associated with remission after treatment. Although an
ADHD-RS-5 score <18 and a WFIRS-P score of <0.65 are com-
monly used as thresholds of symptomatic and functional remission,



224

respectively (Cutler et al. 2014; Weiss et al. 2018), whether these
scores are associated with a CGI-S evaluation of 1 (normal, not at all
ill) using these data was not evaluated.

Finally, the utility of these results depends on a shared under-
standing of which CGI-I benchmarks and descriptors constitute
clinically meaningful change (to this end, a comprehensive frame-
work is described in Busner and Targum 2007). In the absence of
such a consensus, thresholds for improvement (or a lack thereof) can
be somewhat arbitrary. Regardless of how these assessments may be
used in the treatment of ADHD, clinicians should strive to consider
the clinical impact on patients beyond simply quantifying the degree
of change in a patient’s condition or their baseline severity.

Conclusions

Clinical studies of ADHD typically use ratings of symptoms and
impairments to evaluate participants. These measures may be un-
familiar to physicians or impractical for them to use during regular
clinical treatment. Clinicians seeking to understand how much im-
provement scores on the ADHD-RS-5 or WFIRS-P are associated
with clinically relevant treatment outcomes can use the present
analyses as guidelines to inform treatment decisions. These analyses
in children, and those of a previous report (Goodman et al. 2010),
and adolescents with ADHD show that a CGI-I “minimally im-
proved” evaluation is associated with ~30% and 20% improve-
ment on the ADHD-RS-5 and WFIRS-P, respectively, while a CGI-1
“much improved” evaluation is associated with ~55% and 40%
improvement on the ADHD-RS-5 and WEFIRS-P, respectively.
These analyses help place baseline and post-treatment changes in
ADHD-RS-5 and WFIRS-P scores in a clinical context, provide
practical benchmarks for the interpretation of these scores, and may
inform future understanding of the clinical relevance of these scales.

Clinical Significance

Clinical trials in psychiatry frequently report results from
lengthy, comprehensive assessments. However, the potential
treatment implications of these results and how they translate into
clinical practice remain unclear. Conversely, the CGI-I scale is a
brief (i.e., 2 minutes), intuitive scale commonly used to assess the
clinical impact of a given treatment, using ratings of much im-
proved or very much improved (i.e., CGI-I scores of 1 or 2), un-
derstood to represent a clinically meaningful improvement in a
patient’s condition. The present post-hoc analyses provide clini-
cally meaningful benchmarks for the interpretation of scores on the
ADHD-RS-5 and WFIRS-P, comprehensive measures of ADHD
symptoms and functional impairment, respectively, into clinically
meaningful CGI levels. These results may be useful for physi-
cians seeking to understand a treatment’s potential impact on their
ADHD patients or for researchers looking to define their study
results within a clinically relevant context.
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