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ABSTRACT
Objective: To assess guanfacine extended-release (GXR) efficacy and 
safety in adults with attention-deficit/hyperactivity disorder (ADHD).

Methods: This phase 3, double-blind, placebo-controlled study 
(conducted between October 2016 and July 2017) included Japanese 
patients aged ≥ 18 years with ADHD (DSM-5). Patients received GXR 
(n = 101) or placebo (n = 100) titrated from 2 mg/d to 4–6 mg/d (dose-
optimization; 5 weeks), followed by 4–6 mg/d (dose-maintenance; 5 
weeks), then tapered doses to 2 mg/d (2 weeks). Primary endpoint 
was change from baseline in total score on the Japanese version 
of the ADHD-Rating Scale IV with adult prompts (ADHD-RS-IV) at 
week 10. Other measures were ADHD-RS-IV subscales, Clinical Global 
Impression–Improvement scale (CGI-I) and Patient Global Impression–
Improvement scale (PGI-I) (percentage of patients very much 
improved/much improved), treatment-emergent adverse event (TEAE) 
incidences, and TEAEs leading to discontinuation.

Results: Compared with placebo, there was statistically significantly 
greater improvement in ADHD-RS-IV total score reduction with 
GXR (least squares mean ± SE: GXR vs placebo, –11.55 ± 1.10 vs 
–7.27 ± 1.07; P = .0005; effect size 0.52). There were significantly greater 
improvements in GXR for ADHD-RS-IV inattention (–7.39 ± 0.79 vs 
–4.89 ± 0.76; P = .0032) and hyperactivity-impulsivity (–3.84 ± 0.54 vs 
–2.10 ± 0.52; P = .0021) subscale scores, CGI-I scores (48.1% vs 22.6%; 
P = .0007), and PGI-I scores (25.3% vs 11.8%; P = .0283). More patients 
in the GXR versus the placebo group reported TEAEs (81.2% vs 62.0%) 
and discontinued due to TEAEs (19.8% vs 3.0%). The main TEAEs in 
the GXR group were somnolence, thirst, blood pressure decrease, 
nasopharyngitis, postural dizziness, and constipation; most TEAEs were 
mild to moderate in severity.

Conclusions: In Japanese adults with ADHD, GXR improved ADHD 
symptoms without any major safety concerns.
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Attention-deficit/hyperactivity disorder (ADHD), 
characterized by inattention, hyperactivity, and 

impulsivity, is one of the most common psychiatric 
disorders worldwide. Although childhood ADHD 
often persists through adolescence and into adulthood,1 
a significant proportion of adults with ADHD have 
no childhood history of the disorder.2 Notably, the 
symptom presentation of childhood ADHD often differs 
from that of adult ADHD,3 potentially complicating 
the diagnosis. In childhood ADHD, symptoms of 
hyperactivity predominate, while in adult ADHD, 
symptoms of inattention predominate.1,4,5 Moreover, 
ADHD diagnosed in adulthood is often accompanied by 
psychiatric and/or medical comorbidities.6–9 Significant 
associations have been reported between ADHD and 
anxiety, mood, behavior (including suicidal behavior), 
and substance use disorders, as well as role impairments 
(including days out of role, impaired cognition, and 
social interactions).10–12 For these reasons, ADHD in 
adults is often underdiagnosed and undertreated,10 
leading to lower quality of life,13–15 impaired social16,17 
and professional functioning,18,19 susceptibility to 
addiction20 or mood disorders,21,22 unsafe behaviors,23 
premature accidental death,24 and suicide.25,26

According to Japanese and global estimates, ADHD 
prevalence in adults is 1.7%27 and 1.2%–7.3%,10,28–32 
respectively, and it is estimated that > 1.8 million 
Japanese adults very likely have ADHD.33 In Japan, 
ADHD significantly affects the health status and 
social and occupational functioning of adults with the 
disorder, imposing a substantial burden on patients, 
their family, and society.27 Thus, new treatment options 
are needed in Japan, as only osmotic-release oral 
system methylphenidate and atomoxetine are currently 
approved for adult ADHD.34

Guanfacine extended-release (GXR), a nonstimulant 
selective α2A-adrenergic receptor agonist, enhances 
noradrenergic activity in the dorsolateral-prefrontal 
cortex35 and has been demonstrated to improve ADHD 
symptoms in Japanese and non-Japanese children with 
ADHD.36–40 Although GXR monotherapy is approved for 
the treatment of pediatric ADHD, its efficacy and safety 
have not been investigated in adult ADHD. Therefore, 
it would be beneficial to study the effect of GXR in this 
patient population.

https://rctportal.niph.go.jp/en/


Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2020 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

e2     J Clin Psychiatry 81:3, May/June 2020

Iwanami et al

The objective of this randomized, double-blind, placebo-
controlled trial was to assess the efficacy and safety of 
once-daily oral, dose-optimized GXR monotherapy (4–6 
mg/d) in Japanese adults with ADHD. Specifically, the 
primary objective was to assess the efficacy of GXR on 
ADHD symptoms (assessed by the Japanese version of 
the ADHD-Rating Scale IV with adult prompts [ADHD-
RS-IV]41,42) at week 10 compared with placebo.

METHODS

Study Design
This phase 3, randomized, double-blind, placebo-

controlled, dose-optimized trial compared GXR with placebo 
in adults with ADHD. The study was registered at Japan 
Primary Registries Network (identifier: JapicCTI-163231; 
https://rctportal.niph.go.jp/en/), approved by the local 
ethics committees, and conducted at 71 Japanese centers 
(October 2016–July 2017) in compliance with the Japanese 
Ethical Guideline for Clinical Studies and the Declaration 
of Helsinki. All patients provided written informed consent 
before participation.

Participants
Adults aged ≥ 18 years currently diagnosed with ADHD 

(Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition [DSM-5])43 who had a total score ≥ 24 on 
the ADHD-RS-IV and a score ≥ 4 on the Clinical Global 
Impression–Severity of Illness scale (CGI-S) were eligible 
for inclusion.

Patients were excluded if they had a diagnosis (based 
on DSM-5) of schizophrenia, bipolar disorder, personality 
disorder, or mental retardation; a documented moderate or 
severe psychiatric disorder (based on DSM-5) necessitating 
treatment (excluding counseling); documented DSM-5–
defined anxiety/depression; a history of DSM-5–defined 
substance use disorder or seizures; or a diagnosis of a serious 
tic disorder (including DSM-5–defined Tourette disorder) 
or if they were considered at suicide risk. Additionally, 
patients with evidence or a history of cardiovascular 
disease (prolonged corrected QT interval [QTc; Fridericia-
adjusted, > 450 msec], orthostatic hypotension, continuous 
bradycardia, abnormal electrocardiogram [ECG] or 
laboratory values at screening) or patients requiring 
medications affecting blood pressure or cardiac rate at or 
after enrollment were excluded.

Randomization
Eligible patients were randomized 1:1 to GXR or placebo. 

Computer-generated randomization codes were maintained 
in a sealed envelope by the study drug assignee. Equal 
randomization to treatment group was ensured by stratifying 
patients by enrollment center (by a stochastic minimization 
method) according to ADHD presentation (based on DSM-5 
codes 314.01 [F90.2], 314.00 [F90.0], and 314.01 [F90.1]) 
and ADHD-RS-IV total score at baseline (< 30 or ≥ 30). The 
cutoff selected was based on the baseline ADHD-RS-IV total 
score for Japanese children with ADHD.36

Blinding
GXR and placebo tablets were indistinguishable from 

each other. Patients, investigators, and all study personnel 
remained blinded to the randomized treatment assignments 
until database lock.

Interventions
Selected GXR doses were based on adolescent studies and 

the assumption that weight-based dosing was not required in 
adults. The 4-mg minimum maintenance dose was selected 
as it was deemed sufficient to achieve an effect in Japanese 
patients ≤ 100 kg.

The study comprised 4 periods: screening (1–4 weeks), 
treatment (optimization [5 weeks], maintenance [5 weeks]), 
tapering (2 weeks), and follow-up (1 week). Patients received 
GXR or placebo once daily as a single dose at approximately 
the same time (either morning or afternoon). Dose titrations 
are described in Figure 1. Safety was assessed during the 
follow-up period (week 13 or the week after treatment 
discontinuation).

Efficacy Outcome Measures
Efficacy outcomes were assessed by the investigator using 

the validated Japanese version of the ADHD-RS-IV42,44 and 
translations of the English-language Conners’ Adult ADHD 
Rating Scale (CAARS),45 CGI-Improvement scale (CGI-I),46 
and CGI-S scale.46 Efficacy outcomes were assessed by the 
patients using the Patient Global Impression–Improvement 
scale (PGI-I),46 Adult ADHD Quality of Life Questionnaire 
(AAQoL),47,48 and Behavior Rating Inventory of Executive 
Function-Adult Version (BRIEF-A).49 The ADHD-RS-IV 
was administered at every visit from screening to week 
10 or discontinuation. The CGI-I, CGI-S, and PGI-I were 
administered at every visit from week 1 to week 10 or 
discontinuation. The CAARS was administered at baseline 
and week 10 (or discontinuation). The AAQoL and BRIEF-A 
were administered at baseline, week 5, and week 10 (or 
discontinuation).

The primary endpoint was change from baseline in 
ADHD-RS-IV total score at week 10. Secondary endpoints 
included change from baseline in ADHD-RS-IV subscale, 
CAARS, AAQoL, and BRIEF-A scores at all time points to 
week 10 and last observation (including discontinuation 
for all scores except CAARS, or last evaluation point for 
CAARS). Additionally, illness severity rate (percentage of 

Clinical Points
 ■ Effective treatments for attention-deficit/hyperactivity 

disorder (ADHD) in adults have limitations.
 ■ In adults with ADHD, guanfacine extended-release may be 

a suitable treatment option that offers improvements in 
core ADHD symptoms, clinician- and patient-rated health 
improvements, and some aspects of executive function 
and quality of life, in addition to having a known safety 
profile.

https://rctportal.niph.go.jp/en/
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patients with assessment of normal or borderline mentally 
ill) for the CGI-S and improvement rate (percentage of 
patients very much or much improved) for the CGI-I and 
PGI-I were calculated at all time points to week 10 and last 
observation (including discontinuation).

Safety Outcome Measures
Type and frequency of treatment-emergent adverse 

events (TEAEs; coded using the Medical Dictionary for 
Regulatory Activities, Version 19.0), serious adverse events, 
and vital signs (including pulse rate and systolic/diastolic 
blood pressure) were assessed during the treatment period. 
Body weight, ECG parameters, and clinical laboratory test 
values were recorded at baseline; weeks 5, 10, and 12; or 
discontinuation. Change from baseline to weeks 5, 10, and 
12 in body weight, vital signs, and ECG parameters was 
assessed.

Sample Size
Sample size was calculated using the effect size of the 

change from baseline in ADHD-RS-IV total score for GXR 
compared with placebo as reported in studies of children 
and adolescents with ADHD. Assuming an effect size of 0.50 
for GXR versus placebo, 86 randomized patients per study 
arm would provide ≥ 90% power by a 2-sample t test with 
a 2-sided significance level of .05. Moreover, assuming that 
10% of randomized patients discontinued during treatment, 
the target sample size per study arm was determined to be 
95 patients.

Statistical Analysis
Efficacy analyses were conducted on the full analysis 

set (FAS), defined as all randomized patients who received 
≥ 1 dose of study drug and had ≥ 1 ADHD-RS-IV value (at 
baseline or after study drug administration). Safety analyses 
were conducted on the safety analysis set (SAS), defined as 
all patients who received ≥ 1 dose of the study drug and had 
≥ 1 value for safety endpoints.

Patient background and baseline characteristics were 
summarized for each treatment group with descriptive 
statistics. Homogeneity across treatment groups was assessed 
using the Welch t test for baseline value of ADHD-RS-IV or 
Fisher exact test for other assessments (2-sided significance 
was .15). The primary endpoint was analyzed using a 
mixed model for repeated measures (MMRM) method 
that included treatment group, time point, and interaction 
effect (treatment group and time point) as a fixed effect and 
baseline ADHD-RS-IV total score (< 30, ≥ 30) and ADHD 
presentation as a covariate in the FAS population. The effect 
size at week 10 was calculated using the between-group 
difference obtained by MMRM and the estimates of variance 
at week 10 produced by the model.

Secondary efficacy endpoints were analyzed using the 
same MMRM method with the respective baseline parameter 
as an alternate covariate. CAARS scores were analyzed 
by analysis of covariance (ANCOVA), with missing data 
imputed using last observation carried forward (fixed effect: 
treatment group; covariates: baseline score on the inattention/
memory problem subscale and ADHD presentation). Total 
score and other subscale scores were calculated in the same 
manner. Illness severity and improvement (CGI-S, CGI-I, 
or PGI-I) rates between groups were compared using Fisher 
exact test and 2-sided P values.

For MMRM or ANCOVA, the least squares (LS) mean, 
difference between treatment groups in LS means, and its 
95% CI and P value were calculated; the effect size was also 
calculated for the primary endpoint.

All TEAEs between the first intake of study drug and 
follow-up observation were analyzed. Changes from baseline 
in weight, vital signs, and ECG parameters were presented 
using descriptive statistics. No analyses for multiplicity 
due to multiple endpoints or time points were performed. 
Statistical analyses were performed using SAS v9.2 (2008; 
SAS Institute Inc; Cary, North Carolina). 

RESULTS

Patient Disposition and Demographic  
and Baseline Clinical Characteristics

Of 261 patients screened, 201 were randomized to the 
treatment period (Figure 2). All randomized patients received 
study drug (SAS: GXR, n = 101, placebo, n = 100); however, 1 
patient was excluded from the FAS population owing to no 
observations being recorded (FAS: GXR, n = 100, placebo, 
n = 100). The mean dose of GXR during the maintenance 
phase was 5.07 mg (4 mg, 27 patients; 5 mg, 23 patients; and 
6 mg, 33 patients).

Figure 1. Study Design

aDiscontinuation before week 3 (4-mg dose).
bPatients underwent a forced dose titration and received a minimum dose 

of GXR 4 mg/d starting from week 3 of the treatment period. From week 
4, 1-mg dose increases were permitted weekly (or after at least 5 days) at 
the investigator’s discretion using the criteria of no safety concerns and 
CGI-S scores maintained at ≥ 3. Safety concerns were defined as either SBP 
≤ 90 mm Hg and a decrease of ≥ 20 mm Hg from baseline, DBP ≤ 50 mm 
Hg and a decrease of ≥ 15 mm Hg from baseline, pulse rate ≤ 50 bpm and 
a decrease of ≥ 15 bpm from baseline, and newly occurring and persistent 
symptoms related to any of the aforementioned criteria.

cTapering period beginning from week 11 or when patients discontinued 
before the end of the treatment period. 

dWeek 13 or the week after treatment discontinuation.
Abbreviations: bpm = beats per minute, CGI-S = Clinical Global Impression–

Severity of Illness scale, DBP = diastolic blood pressure, GXR = guanfacine 
extended-release, SBP = systolic blood pressure.

to
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Demographic and baseline clinical characteristics were 
generally balanced between treatment groups (Table 1). 
About two-thirds of patients were male (66% vs 63% for 
GXR vs placebo, respectively); the mean age was 31.1 vs 
33.8 years, respectively. However, there was an imbalance 
in age distribution between the groups. More patients were 
aged < 30 years (47% vs 39%) and fewer were aged ≥ 40 years 
(17% vs 27%) in the GXR group compared with the placebo 
group. About half of the patients in each treatment group 
had combined presentation, and nearly half in each group 
had predominantly inattentive presentation (combined, 
51% vs 49%; predominantly inattentive, 47% vs 49%). At 
baseline, the mean ADHD-RS-IV total score was similar 
between treatment groups (31.5 vs 31.7, respectively, for 
GXR vs placebo).

Efficacy Measures
There was a significant improvement in ADHD 

symptoms in patients treated with GXR. At week 10, the LS 
mean ± SE change from baseline in ADHD-RS-IV total score 
was significantly greater with GXR (–11.55 ± 1.10) than with 
placebo (–7.27 ± 1.07); (LS mean difference –4.28; 95% CI, 
–6.67 to –1.88, P = .0005) (Table 2). This corresponded to 
an effect size of 0.52 at week 10. The greater decrease in 
ADHD-RS-IV total score with GXR occurred early and was 

Table 1. Patient Demographics and Baseline Characteristics 
(Full Analysis Set)a

Characteristic
GXR

(n = 100)
Placebo
(n = 100)

Male 66 (66.0) 63 (63.0)
Age 

Mean ± SD, y 31.1 ± 8.1 33.8 ± 10.2
< 30 y 47 (47.0) 39 (39.0)
30 to < 40 y 36 (36.0) 34 (34.0)
≥ 40 y 17 (17.0) 27 (27.0)

Previous disease recorded in medical history 45 (45.0) 50 (50.0)
Prior ADHD medicationb 43 (43.0) 47 (47.0)

Atomoxetine 22 (22.0) 26 (26.0)
Methylphenidate 22 (22.0) 25 (25.0)
Other 3 (3.0) 0 (0.0)

ADHD presentation
Combined presentation 51 (51.0) 49 (49.0)
Predominantly inattentive presentation 47 (47.0) 49 (49.0)
Predominantly hyperactive-impulsive 

presentation
2 (2.0) 2 (2.0)

Baseline ADHD-RS-IV total score
Mean ± SD 31.5 ± 5.9 31.7 ± 6.8
< 30 49 (49.0) 48 (48.0)
≥ 30 51 (51.0) 52 (52.0)

aValues shown as n (%) unless otherwise noted.
bPatients might have more than 1 prior ADHD medication.
Abbreviations: ADHD = attention-deficit/hyperactivity disorder, 

ADHD-RS-IV = ADHD-Rating Scale IV with adult prompts, 
GXR = guanfacine extended-release.

Figure 2. Patient Disposition

aOne patient was excluded from the FAS owing to no observations being recorded.
Abbreviations: FAS = full analysis set, GXR = guanfacine extended-release.

Excluded (n = 60)
Not meeting inclusion criteria (n = 55)
Withdrawal by participant (n = 4)
Other (n = 1)

Randomized and received allocated intervention (n = 201)

Discontinued treatment period (n = 7) 
Adverse event (n = 3)

Assessed for eligibility (N = 261)

Placebo (n = 100)
FAS: n = 100
Safety: n = 100

GXR (n =101)
FASa: n = 100
Safety: n = 101

Completed treatment period (n = 93)

Entered into tapering period (n = 94)

Discontinued tapering period (n = 0)

Completed tapering period (n = 94)

Completed treatment period (n = 79)

Entered into tapering period (n = 88)

Discontinued treatment period (n = 22)
Adverse event (n = 20)

Completed tapering period (n = 86)

Discontinued tapering period (n = 2) 
Adverse event (n = 1) 
Withdrawal by participant (n = 1)
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Table 2. Key Efficacy Endpoints

Endpoint
Baseline,

Mean (SD)
Change From

Baseline, LS Mean (SE)
Difference vs Placebo

LS Mean (95% CI) P Value
Primary Endpoint
ADHD-RS-IV total scoresa

GXR 31.45 (5.92) −11.55 (1.10) −4.28 (–6.67 to –1.88) .0005
Placebo 31.70 (6.83) −7.27 (1.07)

Secondary Endpoints
ADHD-RS-IV inattention subscale scoreb

GXR 21.24 (3.42) −7.39 (0.79) −2.51 (–4.16 to –0.85) .0032
Placebo 21.88 (3.53) −4.89 (0.76)

ADHD-RS-IV hyperactivity-impulsivity subscale scoreb

GXR 10.21 (5.60) −3.84 (0.54) −1.74 (–2.84 to –0.64) .0021
Placebo 9.82 (5.84) −2.10 (0.52)

CAARS scoresc

DSM-IV Total ADHD Symptoms
GXR 29.82 (6.41) −7.35 (1.35) −3.11 (–5.15 to –1.08) .0029
Placebo 30.19 (8.19) −4.24 (1.35)

DSM-IV Inattentive Symptoms
GXR 19.98 (3.83) −4.85 (0.96) −1.89 (–3.31 to –0.47) .0092
Placebo 20.75 (4.23) −2.96 (0.94)

DSM-IV Hyperactive/Impulsive Symptoms
GXR 9.84 (5.17) −2.21 (0.63) −1.18 (–2.09 to –0.26) .0118
Placebo 9.44 (6.00) −1.04 (0.62)

AAQoLd

Total score
GXR 46.09 (16.44) 6.09 (2.43) 3.74 (–0.30 to 7.77) .0691
Placebo 42.14 (12.66) 2.35 (2.41)

Life productivity
GXR 47.50 (18.61) 9.85 (2.94) 6.78 (1.86 to 11.71) .0072
Placebo 41.93 (16.91) 3.07 (2.90)

Psychological health
GXR 46.38 (24.17) 1.43 (3.41) 2.42 (–3.31 to 8.15) .4056
Placebo 43.29 (19.94) −0.99 (3.37)

Life outlook
GXR 44.03 (16.94) 2.29 (2.31) 0.32 (–3.57 to 4.22) .8696
Placebo 40.20 (15.21) 1.97 (2.27)

Relationships
GXR 45.55 (23.49) 7.68 (3.20) 4.48 (–0.79 to 9.76) .0954
Placebo 43.95 (18.79) 3.20 (3.15)

BRIEF-A T-scoreb

Inhibit
GXR 57.02 (11.17) −6.70 (1.40) −2.91 (–5.30 to –0.52) .0173
Placebo 60.30 (11.57) −3.79 (1.41)

Shift
GXR 67.38 (12.29) −4.17 (1.72) −1.33 (–4.34 to 1.68) .3850
Placebo 72.33 (11.31) −2.84 (1.70)

Emotional Control
GXR 57.77 (10.48) −2.00 (1.33) −1.57 (–3.79 to 0.66) .1667
Placebo 59.48 (10.12) −0.43 (1.32)

Self-Monitor
GXR 60.58 (15.22) −5.82 (1.84) −1.80 (–4.93 to 1.33) .2584
Placebo 64.54 (12.82) −4.02 (1.82)

Behavioral Regulation Index
GXR 62.14 (11.70) −5.42 (1.50) −2.17 (–4.72 to 0.38) .0949
Placebo 66.03 (11.02) −3.26 (1.50)

Initiate
GXR 66.62 (13.07) −6.98 (1.74) −3.32 (–6.49 to –0.14) .0406
Placebo 72.68 (10.39) −3.66 (1.71)

Working Memory
GXR 73.79 (13.14) −7.39 (1.78) −2.92 (–6.19 to 0.34) .0791
Placebo 78.74 (9.94) −4.47 (1.73)

Plan/Organize
GXR 69.76 (12.97) −8.06 (1.74) −3.76 (–6.85 to –0.67) .0174
Placebo 74.81 (11.15) −4.30 (1.72)

Task Monitor
GXR 71.40 (12.42) −7.55 (1.90) −2.59 (–5.92 to 0.74) .1259
Placebo 75.78 (12.01) −4.95 (1.88)

Organization of Materials
GXR 63.94 (9.70) −7.23 (1.36) −2.38 (–4.88 to 0.13) .0632
Placebo 69.17 (8.67) −4.86 (1.33)

 (continued)
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Table 2 (continued).

Endpoint
Baseline,

Mean (SD)
Change From

Baseline, LS Mean (SE)
Difference vs Placebo

LS Mean (95% CI) P Value
Metacognition Index

GXR 71.96 (12.36) −8.55 (1.69) −3.04 (–6.11 to 0.03) .0519
Placebo 78.04 (10.28) −5.51 (1.67)

GEC Index
GXR 69.16 (12.35) −7.93 (1.66) −3.06 (–5.99 to –0.14) .0404
Placebo 74.66 (10.38) −4.87 (1.65)

aMMRM analysis from full analysis set. At baseline, GXR (n = 100) and placebo (n = 100); at week 10, GXR (n = 79) and placebo (n = 93).
bMMRM analysis from full analysis set. At baseline, GXR (n = 100) and placebo (n = 100); at week 10 or discontinuation, GXR (n = 79) and 

placebo (n = 93).
cANCOVA analysis from full analysis set. At baseline, GXR (n = 100) and placebo (n = 100); at week 10 or last evaluation point, GXR 

(n = 96) and placebo (n = 98).
dMMRM analysis from full analysis set. At baseline, GXR (n = 100) and placebo (n = 100); at week 10 or discontinuation, GXR (n = 79) and 

placebo (n = 92).
Abbreviations: AAQoL = Adult ADHD Quality of Life Questionnaire; ADHD = attention-deficit/hyperactivity disorder; 

ADHD-RS-IV = ADHD-Rating Scale IV with adult prompts; ANCOVA = analysis of covariance; BRIEF-A = Behavior Rating Inventory of 
Executive Function-Adult Version; CAARS = Conners’ Adult ADHD Rating Scale; DSM-IV = Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition; GEC = Global Executive Composite; GXR = guanfacine extended-release; LS = least squares; MMRM = mixed 
model for repeated measures.

sustained from weeks 4–10 of the treatment period (P < .005; 
Supplementary Figure 1). Regarding the ADHD-RS-IV 
subscale scores, treatment with GXR significantly improved 
symptoms of inattention and hyperactivity-impulsivity 
(P < .005; Table 2). These effects were sustained from week 4 
(inattention) or week 5 (hyperactivity-impulsivity) to week 
10 of the treatment period (P < .05, Supplementary Figure 1).

The benefits of GXR were further supported by assessments 
using the CAARS. Treatment with GXR significantly reduced 
all CAARS subscale scores (DSM-IV Total ADHD Symptoms, 
DSM-IV Inattentive Symptoms, and DSM-IV Hyperactive/
Impulsive Symptoms) at week 10 (P < .05; Table 2).

At week 10, the improvement rate was significantly greater 
for GXR compared with placebo for CGI-I scores (48.1% 
vs 22.6%, P = .0007) and PGI-I scores (25.3% vs 11.8%, 
P = .0283). The improvements were statistically significant 
for CGI-I scores between weeks 4 and 10 and for PGI-I 
scores at weeks 6, 10, and last observation (data not shown). 
In contrast, the illness severity rate (per CGI-S scores) was 
similar at week 10 (3.8% vs 4.3%, P = 1.0000) and at all time 
points for GXR and placebo.

Some, but not all, aspects of patient-reported quality 
of life and executive functioning improved with GXR 
treatment. Compared with placebo, GXR increased the 
AAQoL total score and all subscale scores at week 10 (Table 
2). Differences between treatment groups were significant 
for life productivity subscale scores (P = .0072; Table 2). 
Compared with placebo, GXR decreased (improved) all 
BRIEF-A subscale T-scores at week 10 (Table 2). Differences 
between treatment groups were significant for the Inhibit, 
Initiate, Plan/Organize, and Global Executive Composite 
Index subscales (P < .05; Table 2).

Safety Measures
Over the 12 weeks of treatment, the overall incidences 

of TEAEs, drug-related TEAEs, and TEAEs leading to 
discontinuation were higher for GXR compared with 
placebo (Table 3), and most events were mild or moderate. 
One serious TEAE (suicide attempt occurring during the 

dose-optimization period, with recovery after 5 days, 
unrelated to the study drug), and no deaths were reported. 
The most common TEAEs with an incidence ≥ 10% in either 
group were somnolence, thirst, blood pressure decrease, 
nasopharyngitis, postural dizziness, and constipation; except 
for nasopharyngitis, most of these TEAEs were considered to 
be related to the study drug. Regarding somnolence events, 
many of them occurred within the first week of the treatment 
period; most were mild and resolved during treatment. More 
patients receiving GXR compared with placebo discontinued 
treatment owing to TEAEs (19.8% vs 3.0%; Table 3). The 
main TEAEs resulting in discontinuation from the GXR 
group were blood pressure decrease and somnolence; all of 
these events occurred during the dose-optimization period.

Table 3. Treatment-Emergent Adverse Eventsa

Variable
GXR

(n = 101)
Placebo
(n = 100)

Treatment-emergent adverse events 82 (81.2) 62 (62.0)
Related 72 (71.3) 19 (19.0)
Mildb 53 (52.5) 53 (53.0)
Moderateb 27 (26.7) 9 (9.0)
Severeb 2 (2.0) 0
Leading to withdrawal from the study 20 (19.8) 3 (3.0)

Serious adverse events 1 (1.0) 0
Death 0 0
Treatment-emergent adverse events occurring in 

≥ 5% in either treatment group
Somnolence 35 (34.7) 8 (8.0)
Thirst 22 (21.8) 0
Blood pressure decrease 21 (20.8) 2 (2.0)
Nasopharyngitis 19 (18.8) 24 (24.0)
Postural dizziness 15 (14.9) 1 (1.0)
Constipation 11 (10.9) 1 (1.0)
Dizziness 8 (7.9) 0
Bradycardia 8 (7.9) 0
Insomnia 5 (5.0) 0
Orthostatic hypotension 5 (5.0) 0
Nausea 5 (5.0) 4 (4.0)
Headache 3 (3.0) 5 (5.0)
Influenza 2 (2.0) 5 (5.0)

aValues are shown as n (%).
bFor patients experiencing the same coded event more than once, the 

severest category was reported.
Abbreviation: GXR = guanfacine extended-release.
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Table 4. Change From Baseline in Body Weight and 
Cardiovascular Parameters at Weeks 10 and 12

Parameter
Baseline

Mean (SD)

Change From Baseline
Mean (SD)

Week 10 Week 12
Body weight, kg

GXR 65.10 (13.37) 0.59 (1.81) 0.19 (1.99)
Placebo 66.05 (15.06) 0.97 (1.64) 0.94 (1.70)

Pulse rate, bpm
GXR 74.86 (9.80) −8.64 (12.22) −1.32 (9.73)
Placebo 76.06 (10.00) −1.81 (9.71) −2.12 (9.63)

Systolic BP, mm Hg
GXR 116.21 (12.13) −10.31 (11.69) 0.76 (11.48)
Placebo 114.67 (14.30) −0.21 (7.61) −0.41 (10.59)

Diastolic BP, mm Hg
GXR 73.24 (10.74) −8.21 (10.30) 0.72 (9.00)
Placebo 73.44 (11.07) −0.48 (7.02) −1.67 (7.85)

ECG parameters
Heart rate, bpm

GXR 67.93 (9.28) −8.81 (10.83) −3.49 (10.49)
Placebo 68.44 (9.40) −2.45 (9.25) −2.80 (8.36)

RR interval, msec
GXR 898.97 (118.99) 140.10 (165.44) 51.66 (140.26)
Placebo 891.61 (118.60) 31.63 (117.36) 36.82 (103.33)

PR interval, msec
GXR 151.59 (19.25) 1.57 (13.46) −1.68 (10.21)
Placebo 152.17 (21.19) 0.76 (7.30) −0.73 (9.82)

QRS interval, msec
GXR 99.70 (13.80) −0.60 (5.83) −0.92 (5.77)
Placebo 99.03 (10.65) 0.46 (3.93) −0.56 (3.95)

QT interval, msec
GXR 391.02 (23.24) 21.41 (27.11) 10.77 (21.00)
Placebo 391.48 (29.08) 3.84 (22.25) 4.77 (18.65)

QTcB, msec
GXR 414.11 (19.25) −7.39 (16.40) 0.13 (15.88)
Placebo 415.90 (19.85) −3.28 (13.49) −3.52 (15.27)

QTcF, msec
GXR 406.08 (16.25) 2.37 (12.62) 3.75 (10.13)
Placebo 407.39 (19.83) −0.73 (11.64) −0.63 (12.11)

Abbreviations: BP = blood pressure, bpm = beats per minute, 
ECG = electrocardiogram, GXR = guanfacine extended-release, QTcB = QT 
interval corrected by the Bazett formula, QTcF = QT interval corrected by 
the Fridericia formula.

Changes from baseline in blood pressure, pulse rate, 
and some ECG parameters may have been affected by the 
pharmacologic effects of GXR, an α2A-adrenergic receptor 
agonist. Compared with placebo, pulse/heart rate, blood 
pressure, and QTc corrected by the Bazett formula were 
decreased with GXR at week 10 and mostly returned to 
baseline levels by week 12. Compared with placebo, QT 
and RR intervals increased with GXR at week 10 and 
mostly returned to baseline levels by week 12 (Table 4). 
Additionally, slight changes from baseline in QTc corrected 
by the Fridericia formula were observed for GXR at weeks 
10 and 12. At last observation, 2 patients receiving GXR had 
abnormal ECG readings (sinus bradycardia, QT-prolonged), 
which were both reported as TEAEs.

DISCUSSION

This randomized placebo-controlled trial is the first 
to demonstrate the efficacy and safety of dose-optimized 
monotherapy with GXR in adults with ADHD. The 
superiority of GXR compared with placebo was demonstrated 
for ADHD symptoms as measured by the ADHD-RS-IV 

and CAARS. Furthermore, the improvement in ADHD 
symptoms was associated with physician- and patient-rated 
clinical improvement (CGI-I and PGI-I) as well as patient-
rated quality of life (life productivity on the AAQoL) and 
executive functioning (some BRIEF-A subscales). The 
most commonly observed TEAEs were mild to moderate 
in severity and consistent with the known safety profile 
of GXR. The favorable benefit-risk profile of GXR in the 
treatment of ADHD was established in pediatric patients, 
and these results support its profile in adult patients.

Currently, GXR is approved for the treatment of 
children with ADHD in 36 countries, including Japan. 
In contrast to all other ADHD medications,50 our study 
expands the current evidence for GXR as a treatment for 
ADHD in pediatric patients and demonstrates that GXR 
was equally efficacious in adult and pediatric patients.51 
Similar to findings observed in the pediatric population, 
dose-optimized GXR improved multiple facets of ADHD in 
adults. Additionally, the effect size by ADHD-RS-IV total 
score in our study (0.52) was similar to the mean effect size 
observed in studies with pediatric patients (0.43–0.86)51 and 
adult patients receiving nonstimulants (0.51)51 and was lower 
than that observed in studies with adult patients receiving 
stimulants (0.89).52 Given the multidimensional impact 
of ADHD on an adult’s daily life, the observed benefits on 
not only ADHD symptoms but also general health status, 
life productivity, and some executive functioning subscale 
scores are an important finding. However, not all differences 
in BRIEF-A scores between GXR and placebo groups were 
statistically significant, potentially because the study was not 
sufficiently powered to verify these endpoints. Additional 
studies are needed to further investigate the effects of GXR 
on patient-reported executive function.

Although the incidence of TEAEs and the discontinuation 
rate due to TEAEs in this study were higher than those 
in most pediatric studies with GXR,36–40 the severity and 
absence of major safety concerns were consistent with the 
known safety profile of GXR in Japanese and non-Japanese 
children with ADHD.36–40 The higher incidence of thirst 
events in this study (21.8%) compared with that in previous 
Japanese pediatric studies (< 3% in the 0.12-mg/kg group 
in the double-blind study36 and < 2% in the long-term 
extension study37) was noted. Discontinuations in the GXR 
group during the dose-optimization period were mainly due 
to blood pressure decrease or somnolence and may have 
been related to the forced dose titration during this period 
(Figure 1). Guanfacine is a selective α2A-adrenergic receptor 
agonist, and its pharmacologic action may cause somnolence 
and blood pressure reductions. Consistent with previous 
reports in children and adolescents,39,53 most sedative 
effects were transitory and mostly occurred during the first 
week of treatment (optimization period), the severity of 
somnolence was mild to moderate, and no tolerability issues 
were identified. Furthermore, the ADHD-RS-IV inattention 
subscale scores improved significantly in the GXR group 
compared with the placebo group despite the increased 
incidence of somnolence. This finding would suggest that 
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of patients with psychiatric or cardiovascular comorbidities, 
the imbalance in age distribution, the relatively large 
proportion of men, and possible lack of generalizability of the 
study to non-Japanese populations. Long-term prospective 
studies in a real-life clinical setting and in different races are 
required to confirm the efficacy and safety profile of GXR 
in adult ADHD treatment.

In conclusion, in Japanese adults with ADHD, 10 weeks 
of monotherapy with GXR improved core symptoms, 
physician- and patient-rated clinical impression, and some 
aspects of executive function and quality of life and reflected 
the known safety profile of GXR. Additional investigation of 
GXR in adults with ADHD may be needed to further support 
the benefits observed in this study.

the increased incidence in sedation-related adverse events 
did not lead to increased functional impairment. Similarly, 
although systolic and diastolic blood pressure reductions 
were observed, the severity was mild to moderate and there 
were no issues with tolerability. Therefore, monitoring of 
TEAEs at initiation and dose increases of GXR may be 
recommended in clinical practice.

Strengths of the study include its randomized, double-
blind, placebo-controlled design and the inclusion of 
multiple physician- and patient-specific rating instruments. 
Additionally, the flexible-dosing regimen allowed for 
individualization of the treatment dose and the potential 
balancing of side effects with efficacy benefits. Limitations of 
the study include the short duration of treatment, exclusion 
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Supplementary Figure 1. Change From Baseline in ADHD-RS-IV With Adult Prompts 

Total Scores (A), Inattention Subscale Scores (B), and Hyperactivity-Impulsivity 

Subscale Scores (C) 

Data are from MMRM analyses in the full analysis set. 

*Difference vs placebo (LS mean [95% CI] and P value) is presented only at time points 

where the difference was statistically significant (P < .05). 

Abbreviations: ADHD-RS-IV = Attention-Deficit/Hyperactivity Disorder-Rating Scale IV; CI = 

confidence interval; GXR = guanfacine extended-release; LS = least squares; MMRM = 

mixed model for repeated measures; SD = standard deviation; SE = standard error. 
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