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Abstract
Aim: Previously, we reported on the efficacy and safety of guanfacine extended-re-
lease (GXR) in Japanese adults with attention-deficit/hyperactivity disorder (ADHD) 
from a phase 3, double-blind, placebo-controlled, randomized trial. In this explora-
tory post hoc analysis, we assessed the efficacy and/or safety of GXR in the follow-
ing subgroups: ADHD-combined (ADHD-C) and ADHD-predominantly inattentive 
(ADHD-I) subtypes, age (≥31, <31 years), sex (male, female), and body weight (≥50, 
<50 kg).
Methods: The primary efficacy endpoint was change from baseline in the Japanese 
version of the investigator-rated ADHD-Rating Scale-IV (ADHD-RS-IV) with adult 
prompts (total scores) at week 10.
Results: The efficacy analysis population included 200 patients (GXR, 100; placebo, 
100). ADHD-RS-IV total score effect sizes (GXR vs placebo) were similar across all 
subgroups (total population: 0.52, ADHD-C: 0.51, ADHD-I: 0.52, ≥31  years: 0.61, 
<31 years: 0.47, male: 0.50, female: 0.57). There were no major differences in the in-
cidence/types of treatment-emergent adverse events (TEAEs) across the subgroups. 
The incidence of significant TEAEs (34.3%, 10.6%) and TEAEs leading to discontinu-
ation (34.3%, 12.1%) were approximately three times higher in females than males, 
respectively. The incidence of TEAEs in patients weighing <50 kg and ≥50 kg was 
100% and 73.6% during dose optimization and 40% and 24.4% during the mainte-
nance period, respectively.
Conclusion: Findings from this post hoc analysis in adults with ADHD support the 
efficacy and safety of GXR regardless of ADHD subtype, age, or sex and suggest 
that careful monitoring for TEAEs and GXR dose optimization is considered for all 
patients, as needed.
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1  | INTRODUC TION

Attention-deficit/hyperactivity disorder (ADHD) is one of the most 
common developmental disorders to be diagnosed in children and 
adolescents.1 ADHD can also persist into or be newly diagnosed in 
adulthood,1 making it a common disorder in adults, with a prevalence 
of 2.5% to 2.8% globally2,3 and 1.7% in Japan.4 The clinical presenta-
tion of ADHD varies between children and adults, and, as individuals 
mature, there is a decrease in overt hyperactivity symptoms and in-
creases in more subtle symptoms, such as inattention and disorgani-
zation.5-7 This makes it difficult to diagnose ADHD in adults and can 
result in decreased quality of life (QoL) and psychosocial function.8,9

Guanfacine extended-release (GXR) is a selective α2A-adrenergic 
receptor agonist approved for the treatment of ADHD in children, 
adolescents, and in Japan only, in adults.10-12 The overall efficacy 
and safety profiles of GXR in adults with ADHD have been demon-
strated in a phase 3, double-blind, placebo-controlled, randomized 
trial13 and in an open-label extension study14 conducted in Japan. 
In the placebo-controlled trial, dose-optimized GXR (4-6  mg/day) 
significantly reduced ADHD symptoms at week 10 compared with 
placebo and improved QoL.13 In addition, the overall safety profile 
of GXR was consistent with that observed in studies of children and 
adolescents,11,15-18 and the most commonly observed treatment-re-
lated adverse events (AEs; somnolence, thirst, blood pressure de-
crease, postural dizziness, and constipation) were consistent with 
the mechanism of action of GXR.13 In the extension study, no major 
safety concerns were noted following 50 weeks of treatment, and 
adults had significant improvements in ADHD symptoms.14

As management of ADHD is complex, the selection and use 
of medication should be tailored to an individual's needs and re-
sponses.19 Several studies in children and adolescents with ADHD 
suggest that GXR reduces both hyperactivity-impulsivity and in-
attentiveness20 and has consistent effects in those with ADHD-
combined (ADHD-C) or ADHD-predominantly inattentive (ADHD-I) 
subtypes.21 However, there are no studies in adults that have as-
sessed the efficacy or safety of GXR in ADHD subtypes or in sub-
groups of adults by age or sex.

In this study, we performed an exploratory post hoc analysis of 
the previous randomized placebo-controlled trial13 to assess the effi-
cacy and safety of GXR in subgroups of Japanese adults with ADHD.

2  | METHODS

2.1 | Study design

This was a post hoc analysis of a phase 3, multicenter, dose-opti-
mized, randomized, placebo-controlled trial in adults with ADHD 

(Japan Primary Registries Network identifier: JapicCTI-163231: 
https://rctpo​rtal.niph.go.jp/en/). Further details of the study design 
have been described previously.13 The post hoc analysis focuses on 
the double-blind phase of the trial and does not include data captured 
during the open-label extension phase. The study was approved by 
the local ethics committees, was conducted at 71 Japanese cent-
ers from October 2016 to July 2017, and was compliant with the 
Japanese Ethical Guidelines for Clinical Studies and the Declaration 
of Helsinki. All patients provided written informed consent before 
participating in the study.

2.2 | Study population

The study population has been described previously.13 Briefly, pa-
tients were included if they were aged ≥18 years with a diagno-
sis of ADHD (Diagnostic and Statistical Manual of Mental Disorders, 
fifth edition [DSM-5])22 and had a total score  ≥24 as assessed 
by the Japanese version of the ADHD-Rating Scale-IV (ADHD-
RS-IV) with adult prompts and a score  ≥4 on the Clinical Global 
Impression-Severity of Illness (CGI-S) scale. Patients were ex-
cluded if they had a documented diagnosis of moderate or severe 
psychiatric disorder based on the DSM-5 that necessitated treat-
ment or a history of substance use disorder or seizures. Patients 
with a diagnosis of a serious tic disorder or considered at suicide 
risk, as well as patients with a history of cardiovascular disease or 
patients requiring medications affecting blood pressure, were also 
excluded from the study.

2.3 | Treatment protocol

Patients were randomized 1:1 to oral GXR or placebo and treated 
for 5 weeks (dose optimization, forced dose escalation) before a 
5-week maintenance phase, 2-week tapering phase, and 1 week 
of follow-up.13 All patients received a single dose of GXR or pla-
cebo once daily at approximately the same time in the morning 
or afternoon, and a minimum maintenance dose of GXR was set 
at 4 mg/day. By week 3 (Figure 1), patients received a minimum 
dose of GXR of 4  mg/day and from week 4 were allowed to in-
crease their dose in increments of 1 mg weekly (or after at least 
5 days) at the investigator's discretion. The criteria for an increase 
in dose were CGI-S  ≥3 and no safety concerns (defined as sys-
tolic blood pressure [SBP] ≤90 mmHg and a decrease ≥20 mmHg 
from baseline, diastolic blood pressure [DBP] ≤50  mmHg and a 
decrease  ≥15  mmHg from baseline, pulse rate  ≤50 beats per 
minute [bpm] and a decrease  ≥15 bpm from baseline, and newly 
occurring or persistent symptoms related to SBP, DBP, or pulse 
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rate). The mean dose of GXR during the maintenance phase was 
5.07 mg.13

2.4 | Outcome measures

Efficacy outcomes included in this analysis were the Japanese ver-
sion of the investigator-rated ADHD-RS-IV with adult prompts (total 
and subscale scores),16,23 the patient-rated Adult ADHD Quality of 
Life Questionnaire (AAQoL),24,25 and the Behavior Rating Inventory 
of Executive Function-Adult Version (BRIEF-A).26 The primary effi-
cacy endpoint was the least-squares (LS) mean change from baseline 
in ADHD-RS-IV total score at week 10. Safety outcome measures 
included in this analysis were the type and incidence of treatment-
emergent AEs (TEAEs) (Medical Dictionary for Regulatory Activities, 
v19.0) and treatment-related AEs. Significant TEAEs were severe 
TEAEs or TEAEs resulting in study discontinuation that were not se-
rious. Vital signs (including SBP, DBP, and pulse rate) and electrocar-
diogram (ECG) parameters were also measured.

2.5 | Statistical analysis

Because most subgroup analyses were conducted post hoc and 
all subgroups had small sample sizes, comparisons between sub-
groups in this analysis were not designed or powered for sta-
tistical significance. 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 score 
measured (at baseline and after the start of study drug adminis-
tration). Safety analyses were conducted on the safety analysis 
set (SAS), defined as all patients who received ≥1 dose of study 
drug and had ≥1 safety measure. Exploratory subgroup analyses 
were conducted on efficacy and safety outcomes by ADHD sub-
type (ADHD-C and ADHD-I), age (median ≥31 and <31 years), and 
sex (male and female), and for the incidence of TEAEs by body 
weight (≥50 and <50 kg). The ADHD-predominantly hyperactive/
impulsive (ADHD-H) subtype was not analyzed because of the 
small number of patients for this subgroup. For ADHD-RS-IV total 
score, the subgroup analysis by sex was pre-planned and for other 
subgroups was post hoc.

A mixed model for repeated measures (MMRM) method with an 
unstructured covariance matrix was used to assess ADHD-RS-IV 
total score (effect size was calculated at 10 weeks), ADHD-RS-IV 
Inattention and Hyperactivity-Impulsivity subscale scores, AAQoL 
total score and subscores, and BRIEF-A subscale T-scores. Fixed 
effects included treatment group, time point, and treatment group-
by-time point interaction, and covariates included the respective 
baseline values for each measure and ADHD subtype (except for 
the ADHD subtype subgroup analyses). Descriptive statistics were 
used to describe the incidences of TEAEs, treatment-related AEs, 
vital signs, and ECG parameters in the subgroups. Statistical anal-
yses were performed using SAS v9.2 (SAS Institute Inc, Cary, NC, 
USA).

F I G U R E  1   Study design. †Patients randomized to guanfacine extended-release (GXR) or placebo received 2 mg/d as a starting dose for 
the first week. The dose increased by 1 mg each week for the next 2 wk. ‡Patients who received the minimum GXR dose of 4 mg/d from 
week 3 were allowed to increase their dose in increments of 1 mg weekly (or after at least 5 d) from week 4 up to a maximum of 6 mg/d. 
§Treatment was tapered down over 2 wk from week 11 or when patients discontinued before the end of the treatment period. ¶Patients 
underwent 1 wk of follow-up from week 13 or the week after treatment discontinuation
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3  | RESULTS

3.1 | Demographic and baseline clinical 
characteristics

Of the 200 patients in the total population, 50% had ADHD-C, 
48% had ADHD-I, and 2% had ADHD-H (Table 1). Because of the 
small number of patients with ADHD-H, this subtype was not in-
cluded as an individual subgroup in the analysis but patients with 
ADHD-H were included in the age and sex subgroups. The median 
age was 31 years, 65% of patients were male, and 90% had a body 
weight ≥50 kg. The percentage of patients with ADHD-RS-IV total 
scores <30 and ≥30 were 49% and 52%, respectively, 77% of pa-
tients had concurrent disease, and 45% had received drug therapy 
for ADHD previously.

In general, baseline characteristics were similar between the 
subgroups (Table 1). However, a greater proportion of patients in the 
ADHD-C subgroup were male, patients in the ADHD-I and female 
subgroups had lower baseline ADHD symptom severity (ADHD-
RS-IV total score) compared with the other subgroups, and the mean 
body weight of female patients was 11 to 13  kg lower than male 
patients.

3.2 | ADHD-RS-IV total and subscale scores

Significant improvements in ADHD symptoms after 10  weeks of 
treatment with GXR compared with placebo were reported in all 
patient subgroups (Table 2). The magnitude of the effects of GXR 
compared with placebo on ADHD-RS-IV total scores after 10 weeks 
of treatment were consistent between the ADHD-C and ADHD-I 
subgroups and between the age and sex subgroups (Table 2). The 
effect size for GXR compared with placebo was 0.52 for the total 
population, 0.51 and 0.52 for the ADHD-C and ADHD-I subgroups, 
respectively, 0.61 and 0.47 for the  ≥31- and  <31-year subgroups, 
respectively, and 0.50 and 0.57 for the male and female subgroups, 
respectively. Numerically, there were no major differences in the 
change in ADHD-RS-IV total scores from baseline over time be-
tween the ADHD-C and ADHD-I subgroups or between the age and 
sex subgroups (Figure  2). However, no statistical comparisons be-
tween subgroups were conducted.

Although significant improvements in ADHD-RS-IV subscale 
scores for Inattention and for Hyperactivity-Impulsivity with GXR 
compared with placebo were not reported in all patient subgroups, the 
magnitude of the treatment effect was numerically similar between 
each of the subgroups (ADHD subtypes, age, sex) (Table 2). The mean 
difference from placebo across each of the subgroups ranged from 
–2.07 to –3.11 for the ADHD-RS-IV Inattention subscale scores and 
from –0.63 to –2.75 for the ADHD-RS-IV Hyperactivity-Impulsivity 
subscale scores. The mean difference from placebo for the ADHD-
RS-IV Hyperactivity-Impulsivity subscale scores was –0.63 for the 
ADHD-I subgroup and –2.75 for the ADHD-C subgroup, and signifi-
cant improvements after 10 weeks of treatment with GXR compared Su

bg
ro

up
/

ch
ar

ac
te

ris
tic

To
ta

l p
op

ul
at

io
n

N
 =

 2
00

Su
bg

ro
up

s

A
D

H
D

-C
n 

=
 1

00
A

D
H

D
-I

n 
=

 9
6

A
ge

 <
31

 y
n 

=
 9

9
A

ge
 ≥

31
 y

n 
=

 1
01

M
al

e
n 

=
 1

29
Fe

m
al

e
n 

=
 7

1

G
XR

n 
=

 1
00

PB
O

n 
=

 1
00

G
XR

n 
=

 5
1

PB
O

n 
=

 4
9

G
XR

n 
=

 4
7

PB
O

n 
=

 4
9

G
XR

n 
=

 5
3

PB
O

n 
=

 4
6

G
XR

n 
=

 4
7

PB
O

n 
=

 5
4

G
XR

n 
=

 6
6

PB
O

n 
=

 6
3

G
XR

n 
=

 3
4

PB
O

n 
=

 3
7

Ye
s,

 n
 (%

)
43 (4

3.
0)

47 (4
7.

0)
19 (3

7.
3)

25 (5
1.

0)
22 (4

6.
8)

22 (4
4.

9)
19 (3

5.
8)

20 (4
3.

5)
24 (5

1.
1)

27 (5
0.

0)
27 (4

0.
9)

30 (4
7.

6)
16 (4

7.
1)

17 (4
5.

9)

A
bb

re
vi

at
io

ns
: A

D
H

D
, a

tt
en

tio
n-

de
fic

it/
hy

pe
ra

ct
iv

ity
 d

is
or

de
r; 

A
D

H
D

-C
, A

D
H

D
-c

om
bi

ne
d 

su
bt

yp
e;

 A
D

H
D

-H
, A

D
H

D
-p

re
do

m
in

an
tly

 h
yp

er
ac

tiv
e/

im
pu

ls
iv

e 
su

bt
yp

e;
 A

D
H

D
-I

, A
D

H
D

-p
re

do
m

in
an

tly
 

in
at

te
nt

iv
e 

su
bt

yp
e;

 A
D

H
D

-R
S-

IV
, A

D
H

D
-R

at
in

g 
Sc

al
e-

IV
 w

ith
 a

du
lt 

pr
om

pt
s;

 B
L,

 b
as

el
in

e;
 F

A
S,

 fu
ll 

an
al

ys
is

 s
et

; G
XR

, g
ua

nf
ac

in
e 

ex
te

nd
ed

-r
el

ea
se

; P
BO

, p
la

ce
bo

; y
, y

ea
rs

.

TA
B

LE
 1

 
(C

on
tin

ue
d)



     |  31NAYA et al.

TA
B

LE
 2

 
C

ha
ng

e 
in

 A
D

H
D

-R
S-

IV
 to

ta
l a

nd
 s

ub
sc

al
e 

sc
or

es
 fo

r t
he

 to
ta

l p
op

ul
at

io
n 

an
d 

su
bg

ro
up

s 
at

 w
ee

k 
10

 fr
om

 b
as

el
in

e 
(F

A
S)

Va
ria

bl
e

To
ta

l p
op

ul
at

io
n

N
 =

 2
00

Su
bg

ro
up

s

A
D

H
D

-C
n 

=
 1

00
A

D
H

D
-I

n 
=

 9
6

A
ge

 <
31

 y
n 

=
 9

9
A

ge
 ≥

31
 y

n 
=

 1
01

M
al

e
n 

=
 1

29
Fe

m
al

e
n 

=
 7

1

G
XR

n 
=

 1
00

PB
O

n 
=

 1
00

G
XR

n 
=

 5
1

PB
O

n 
=

 4
9

G
XR

n 
=

 4
7

PB
O

n 
=

 4
9

G
XR

n 
=

 5
3

PB
O

n 
=

 4
6

G
XR

n 
=

 4
7

PB
O

n 
=

 5
4

G
XR

n 
=

 6
6

PB
O

n 
=

 6
3

G
XR

n 
=

 3
4

PB
O

n 
=

 3
7

A
D

H
D

-R
S-

IV
 to

ta
l s

co
re

BL
 s

co
re

, m
ea

n
31

.4
5

31
.7

0
34

.7
3

35
.4

9
27

.8
3

27
.9

4
30

.8
3

32
.7

2
32

.1
5

30
.8

3
31

.7
4

32
.2

2
30

.8
8

30
.8

1

C
ha

ng
e 

fr
om

 B
L,

 L
S 

m
ea

n
–1

1.
55

–7
.2

7
–1

3.
56

–8
.5

6
–1

1.
28

–7
.8

5
–1

0.
79

–7
.0

9
–1

2.
45

–7
.2

0
–1

0.
86

–6
.8

8
–1

3.
03

–8
.1

0

D
iff

er
en

ce
 v

s 
PB

O
,

m
ea

n 
(9

5%
 C

I)
–4

.2
8**

*

(–
6.

67
, –

1.
88

)
–5

.0
0*

(–
8.

97
, –

1.
04

)
–3

.4
2*

(–
6.

24
, –

0.
61

)
–3

.7
0*

(–
6.

99
, –

0.
41

)
–5

.2
5**

(–
8.

77
, –

1.
74

)
–3

.9
8**

(–
6.

86
, –

1.
11

)
–4

.9
2*

(–
9.

30
, –

0.
55

)

A
D

H
D

-R
S-

IV
 In

at
te

nt
io

n 
su

bs
ca

le
 s

co
re

BL
 s

co
re

, m
ea

n
21

.2
4

21
.8

8
21

.4
3

22
.4

3
21

.4
9

21
.8

4
21

.4
2

22
.2

4
21

.0
4

21
.5

7
21

.0
3

22
.0

0
21

.6
5

21
.6

8

C
ha

ng
e 

fr
om

 B
L,

 L
S 

m
ea

n
–7

.3
9

–4
.8

9
–7

.7
2

–5
.4

5
–8

.0
5

–5
.2

3
–7

.4
9

–5
.4

1
–7

.4
4

–4
.5

3
–6

.4
1

–4
.2

9
–8

.8
9

–5
.7

8

D
iff

er
en

ce
 v

s 
PB

O
,

m
ea

n 
(9

5%
 C

I)
–2

.5
1**

(–
4.

16
, –

0.
85

)
–2

.2
8

(–
4.

66
, 0

.1
1)

–2
.8

1*

(–
5.

22
, –

0.
41

)
–2

.0
7

(–
4.

40
, 0

.2
6)

–2
.9

2*

(–
5.

35
, –

0.
49

)
–2

.1
2*

(–
4.

11
, –

0.
13

)
–3

.1
1*

(–
6.

13
, –

0.
09

)

A
D

H
D

-R
S-

IV
 H

yp
er

ac
tiv

ity
-I

m
pu

ls
iv

ity
 s

ub
sc

al
e 

sc
or

e

BL
 s

co
re

, m
ea

n
10

.2
1

9.
82

13
.2

9
13

.0
6

6.
34

6.
10

9.
42

10
.4

8
11

.1
1

9.
26

10
.7

1
10

.2
2

9.
24

9.
14

C
ha

ng
e 

fr
om

 B
L,

 L
S 

m
ea

n
–3

.8
4

–2
.1

0
–6

.4
6

–3
.7

1
–3

.1
6

–2
.5

3
–3

.1
9

–1
.8

4
–4

.4
1

–2
.2

9
–3

.5
3

–1
.7

8
–3

.9
9

–2
.2

7

D
iff

er
en

ce
 v

s 
PB

O
,

m
ea

n 
(9

5%
 C

I)
–1

.7
4**

(–
2.

84
, –

0.
64

)
–2

.7
5**

(–
4.

62
, –

0.
88

)
–0

.6
3

(–
1.

61
, 0

.3
4)

–1
.3

5
(–

2.
91

, 0
.2

1)
–2

.1
2**

(–
3.

71
, –

0.
53

)
–1

.7
4**

(–
2.

95
, –

0.
53

)
–1

.7
1

(–
3.

98
, 0

.5
6)

A
bb

re
vi

at
io

ns
: A

D
H

D
, a

tt
en

tio
n-

de
fic

it/
hy

pe
ra

ct
iv

ity
 d

is
or

de
r; 

A
D

H
D

-C
, A

D
H

D
-c

om
bi

ne
d 

su
bt

yp
e;

 A
D

H
D

-I
, A

D
H

D
-p

re
do

m
in

an
tly

 in
at

te
nt

iv
e 

su
bt

yp
e;

 A
D

H
D

-R
S-

IV
, A

D
H

D
-R

at
in

g 
Sc

al
e-

IV
 w

ith
 a

du
lt 

pr
om

pt
s;

 B
L,

 b
as

el
in

e;
 C

I, 
co

nf
id

en
ce

 in
te

rv
al

; F
A

S,
 fu

ll 
an

al
ys

is
 s

et
; G

XR
, g

ua
nf

ac
in

e 
ex

te
nd

ed
-r

el
ea

se
; L

S,
 le

as
t-

sq
ua

re
s;

 P
BO

, p
la

ce
bo

; y
, y

ea
rs

.
M

ix
ed

 m
od

el
 fo

r r
ep

ea
te

d 
m

ea
su

re
s:

*P
 <

 .0
5 

vs
 p

la
ce

bo
. 

**
P 

<
 .0

1 
vs

 p
la

ce
bo

. 
**

*P
 <

 .0
01

 v
s 

pl
ac

eb
o.

 



32  |     NAYA et al.

with placebo were reported for ADHD-RS-IV Inattention subscale 
scores in the ADHD-I subgroup and for Hyperactivity-Impulsivity sub-
scale scores in the ADHD-C subgroup (Table 2).

3.3 | Quality of life and executive functioning

Significant differences in the effect of treatment with GXR compared 
with placebo at 10  weeks from baseline were observed for AAQoL 

total scores in the ADHD-I subgroup and for life productivity in the 
ADHD-I, ≥31 years, and male subgroups (Table 3). However, most dif-
ferences compared with placebo were within the 95% confidence in-
tervals across the subgroups (Table 3). Similarly, significant differences 
in several BRIEF-A subscale T-scores following 10 weeks of treatment 
with GXR compared with placebo were observed in the ADHD-C and 
ADHD-I subgroups, and in the ≥31-year, male, and female subgroups 
(Table 3), but all mean differences compared with placebo were within 
the 95% confidence intervals across each of the subgroups.

F I G U R E  2   Change from baseline in ADHD-Rating Scale-IV (ADHD-RS-IV) with adult prompts total score. Data are the least-squares 
mean (standard error of the mean) change from baseline for patients in the following subgroups: (A) ADHD-C, (B) ADHD-I, (C) <31 years, (D) 
≥31 years, (E) male, and (F) female. Mixed model for repeated measures: *P < .05 compared with placebo. Abbreviations: ADHD, attention-
deficit/hyperactivity disorder; ADHD-C, ADHD-combined subtype; ADHD-I, ADHD-inattentive subtype; GXR, guanfacine extended-
release
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3.4 | Safety measures

There were no major differences during the treatment period in 
the incidence of TEAEs or types of TEAEs across the ADHD sub-
type, age, and sex subgroups (Table  4). For placebo-treated pa-
tients, 62.0% of all patients had at least 1 TEAE and the percentage 
of TEAEs ranged from 56.5% to 66.7% across the subgroups. For 
GXR-treated patients, the percentage of patients who had at least 
1 TEAE was 81.2% for all patients; the percentages were 83.0% and 
78.8% for the ADHD-I and ADHD-C subgroups, respectively; 91.5% 
and 72.2% for the ≥31- and <31-year subgroups, respectively; and 
97.1% and 72.7% for the female and male subgroups, respectively. 
The percentages of patients with significant TEAEs (34.3%, 10.6%) 
and TEAEs leading to discontinuation (34.3%, 12.1%) were approxi-
mately three times higher in the female subgroup than in the male 
subgroup, respectively (Table 4). In general, the types of treatment-
related TEAEs reported by  ≥10% of GXR-treated patients in the 
subgroups were similar (Figure 3). However, approximately 40% of 
patients reported somnolence in the ADHD-C, ≥31-year, and female 
subgroups, and the percentages of patients with blood pressure de-
crease (37.1%, 12.1%, respectively) and postural dizziness (25.7%, 
9.1%, respectively) were approximately three times higher in the fe-
male subgroup than the male subgroup.

Overall, mean differences in the change from baseline over the 
treatment period in vital signs and ECG parameters between GXR-
treated patients and placebo were consistent across each of the 
subgroups (Table  5). All values were within the normal range and 
reflected the mechanism of action of GXR (Table 5).

During the dose optimization and maintenance periods, the per-
centage of patients with at least 1 TEAE appeared to be higher in 
patients of lower body weight (<50 kg weight subgroup) than those 
of higher body weight (≥50 kg subgroup) in both GXR- and place-
bo-treated patients (Table S1). During dose optimization, all (100%, 
10 of 10) GXR-treated patients and 66.7% (8 of 12 patients) of pla-
cebo-treated patients in the <50 kg subgroup had at least 1 TEAE 
and 73.6% (67 of 91 patients) of GXR-treated patients and 44.3% 
(39 of 88 patients) of placebo-treated patients had at least 1 TEAE in 
the ≥50 kg subgroup (Table S1). The incidence of TEAEs was lower 
during the dose maintenance period than during the dose optimiza-
tion period (Table S1). During the dose maintenance period, 40.0% 
(2 of 5 patients) of GXR-treated patients and 36.4% (4 of 11 patients) 
of placebo-treated patients had at least 1 TEAE in the <50 kg sub-
group, and 24.4% (19 of 78 patients) of GXR-treated patients and 
27.4% (23 of 84 patients) of placebo-treated patients had at least 1 
TEAE in the ≥50 kg subgroup (Table S1).

4  | DISCUSSION

Findings from this exploratory post hoc analysis in adults with ADHD 
support the efficacy of GXR regardless of ADHD subtype, age, or 
sex. Significant improvements in all core symptoms of ADHD were 
evident following 10 weeks of treatment and there were no major M
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differences in safety between the patient subgroups. Consistent 
with the total population,13 these improvements in symptoms were, 
in general, associated with numerical improvements in patient-rated 
QoL (AAQoL) and executive functioning (BRIEF-A). However, the 
lack of significant differences in GXR-treated patients compared 
with placebo for patient-rated QoL measures was likely a reflection 
of the smaller sample sizes in this subgroup analysis compared with 
the total population.

This post hoc analysis showed that the efficacy and safety of 
GXR across each of the subgroups was consistent with those of 
the primary analysis in adults,13 with previous studies of GXR in 
Japanese and non-Japanese children and adolescents,11,15-18 and 
with pooled analyses of non-Japanese children and adolescents 
with ADHD-C and ADHD-I subtypes.20,21 After 10 weeks of treat-
ment, the ADHD-RS-IV total score effect sizes for GXR- versus 
placebo-treated patients across each of the subgroups were com-
parable to those of the total population, and the magnitude of the 
treatment effect on the change in ADHD-RS-IV subscale scores 
for Inattention and Hyperactivity-Impulsivity subscale scores was 
similar in each of the subgroups. Although a smaller improvement 
in ADHD-RS-IV Hyperactivity-Impulsivity subscale scores was ob-
served in the ADHD-I subgroup, this is most likely because of the 
low level of hyperactive-impulsive symptoms at baseline in patients 
with ADHD-I. The differences in ADHD-RS-IV scores compared 
with placebo were statistically significant for the Inattention sub-
scale in patients with ADHD-I and for the Hyperactivity-Impulsivity 
subscale in patients with ADHD-C, providing further support for 
the benefit of GXR in both ADHD subtypes. In addition, the ADHD-
RS-IV total score effect sizes for the ADHD-C (0.51) and ADHD-I 
(0.52) subtypes in this study of adults were consistent with the ef-
fect sizes calculated from a pooled analysis of children and ado-
lescents with ADHD-C (0.64) and ADHD-I (0.50, 0.52) who were 
treated with GXR.20

Analysis of the primary population for this trial13 showed that 
the types of TEAEs during treatment with GXR in adults are similar 
to those in children and adolescents.11,15-18 Although the incidence 
of TEAEs is higher among adults than in children and adolescents, 
the most frequently reported TEAEs related to GXR across all 
groups are somnolence, thirst, decreased blood pressure, pos-
tural dizziness, and constipation. Thirst has been reported more 
frequently in Japanese adults13,14 than in Japanese children and 
adolescents,16,17 but this finding is similar to findings in non-Japa-
nese adults27,28 and is not thought to be clinically relevant. In the 
primary population for this trial, the incidence of TEAEs with GXR 
was higher than placebo and the discontinuations owing to TEAEs 
in GXR-treated patients during dose optimization were most likely 
to have been related to the forced dose titration. Similar to the 
findings in children and adolescents,11,15-18 most discontinuations 
were because of blood pressure decrease or somnolence, but 
these TEAEs were transitory and occurred during the first week 
of titration.13 In this post hoc analysis, female patients appeared 
to report a higher incidence of TEAEs, including decreased blood 
pressure and postural dizziness, than male patients, which may be 
because of the known physiological differences between males 
and females that can affect response to treatment, related side 
effects, and the pharmacokinetics of many medications.29 In ad-
dition, female patients had mean body weight of 58 kg, which was 
11 to 13 kg lower compared with men. Hence, it is possible that 
the higher incidence of TEAEs in female patients may have been 
related to the forced dose titration and minimum maintenance 
dose of 4 mg/day GXR. The selected doses for GXR in adults in 
this study were based on studies in children and adolescents and 
assumed that weight-based dosing for adults was not required. 
Despite this, the subgroup analysis by weight showed that the in-
cidence of TEAEs in GXR-treated patients may have been higher in 
those who were <50 kg than in those who were ≥50 kg. However, 

F I G U R E  3   Summary of the most 
common treatment-related treatment-
emergent adverse events (TEAEs) 
by subgroup in patients treated 
with guanfacine extended-release. 
Data are reported for TEAEs with an 
incidence ≥10% in at least one subgroup. 
Abbreviations: ADHD, attention-deficit/
hyperactivity disorder; ADHD-C, ADHD-
combined subtype; ADHD-I, ADHD-
predominantly inattentive subtype; BP, 
blood pressure; y, years
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TA B L E  5   Vital signs and electrocardiogram parameters for each subgroup for guanfacine extended-release compared with placebo (SAS)

Parameter

Total 
population
N = 201

Subgroup

ADHD-C
n = 101

ADHD-I
n = 96

Age <31 y
n = 100

Age ≥31 y
n = 101

Male
n = 129

Female
n = 72

SBP, mmHg

Mean value at week 10 GXR 107.07 107.72 105.96 105.01 109.41 111.09 97.29

PBO 114.78 115.58 114.40 111.79 117.13 117.03 111.05

Mean difference vs PBOa  –10.10 –8.57 –11.62 –10.08 –10.23 –8.58 –13.76

DBP, mmHg

Mean value at week 10 GXR 65.79 66.08 64.94 63.44 68.46 67.76 61.01

PBO 73.35 72.83 74.39 69.77 76.17 73.73 72.72

Mean difference vs PBOa  –7.73 –5.35 –10.59 –6.64 –8.79 –7.22 –9.27

Pulse rate, beats/min

Mean value at week 10 GXR 66.18 67.48 64.68 65.42 67.05 66.49 65.42

PBO 74.51 73.43 75.58 75.74 73.54 74.81 74.02

Mean difference vs PBOa  –6.83 –6.61 –6.13 –5.85 –7.57 –5.79 –8.88

Heart rate, bpm

Mean value at week 10 GXR 58.9 59.9 57.6 57.6 60.3 58.6 59.6

PBO 66.2 65.9 66.3 65.8 66.5 65.8 66.9

Mean difference vs PBOa  –6.4 –5.31 –6.65 –6.08 –6.26 –5.31 –8.08

RR interval, msec

Mean value at week 10 GXR 1041.5 1020.0 1070.2 1069.8 1009.5 1046.2 1030.2

PBO 919.5 923.6 919.8 924.8 915.4 925.2 910.3

Mean difference vs PBOa  108.47 84.24 124.49 118.25 93.19 96.12 128.16

PR interval, msec

Mean value at week 10 GXR 153.6 157.9 148.9 148.9 159.1 155.9 148.2

PBO 154.1 153.8 155.3 151.3 156.3 153.3 155.4

Mean difference vs PBOa  0.81 3.66 –2.07 1.36 0.80 1.24 –0.16

QRS interval, msec

Mean value at week 10 GXR 99.7 99.4 100.0 99.5 99.9 102.8 92.1

PBO 99.2 99.7 98.3 101.8 97.1 102.1 94.3

Mean difference vs PBOa  –1.06 –0.64 –1.72 –0.84 –1.20 –2.08 1.09

QT interval, msec

Mean value at week 10 GXR 412.2 406.8 418.4 417.2 406.5 407.9 422.7

PBO 395.1 392.6 398.9 387.1 401.4 388.3 406.3

Mean difference vs PBOa  17.57 16.05 17.28 17.59 16.74 15.88 20.49

QTcB interval, msec

Mean value at week 10 GXR 405.8 404.3 406.8 405.6 406.0 400.6 418.3

PBO 413.2 409.9 417.0 403.6 420.8 404.8 427.2

Mean difference vs PBOa  –4.11 –1.17 –6.95 –5.60 –2.34 –2.68 –6.56

QTcF interval, msec

Mean value at week 10 GXR 407.7 405.0 410.4 409.2 406.1 402.9 419.6

PBO 407.0 403.9 410.7 398.0 414.1 399.2 419.9

Mean difference vs PBOa  3.10 4.69 0.96 1.93 4.18 3.39 2.62

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ADHD-C, ADHD-combined subtype; ADHD-I, ADHD-predominantly inattentive 
subtype; bpm, beats per minute; DBP, diastolic blood pressure; GXR, guanfacine extended-release; PBO, placebo; QTcB, QT interval corrected by 
Bazett's formula; QTcF, QT interval corrected by Fridericia's formula; SAS, safety analysis set; SBP, systolic blood pressure; y, years.
aMean difference vs PBO for the change from baseline over the treatment period. 
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because of the post hoc nature of the analyses and the small sam-
ple size of the subgroups, it is not possible to conclude that the 
safety profile of GXR in adults is truly influenced by patient sex 
and weight.

The main limitations of this study were the post hoc nature of the 
analyses and the small sample sizes of the subgroups, such that for-
mal statistical comparisons between subgroups were not conducted. 
In addition, the subgrouping may have contributed to bias in patient 
background demographics and, because the characteristics of the 
subgroups were restricted by the eligibility criteria in the primary 
study, may not reflect subgroups of patients in real-world clinical 
practice or in populations outside Japan.

In conclusion, the efficacy and safety of GXR in the subgroups in 
this analysis were shown to be consistent with previous studies of GXR 
in adults. This analysis provides clinically practical information on the 
efficacy and safety of GXR for treatment of adults who have hyperac-
tive-impulsive and/or inattentive ADHD symptoms, and subgroups of 
adults categorized by sex, age, and weight. In clinical practice, patient 
and physician awareness of the potential for adverse effects is rec-
ommended, and careful monitoring for TEAEs and dose optimization, 
particularly at the start of administration, is considered for all patients.
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JapicCTI-163232, registered 04/21/2016.

DATA AVAIL ABILIT Y S TATEMENT
The data for this study are not available in a public repository because 
Shionogi takes suitable measures to protect personal information and 
the sponsor's intellectual property. The nature of the information 
protected will be tailored to the specific request. Researchers can 
request access to detailed information about Shionogi's clinical trials, 
including trial protocols and individual patient data, through the por-
tal site: https://clini​calst​udyda​tareq​uest.com/. Sharable information 
includes data about Shionogi's clinical trials conducted in patients 
in Japan. The information will become sharable after the medicinal 
products for which the trials are performed have been approved in 
Japan. Note that all documents will be provided in Japanese language 
only as they have been prepared in Japanese.
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SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.
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