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Abstract
Aims: As an extension of a phase 2/3 study evaluating the efficacy and safety of lis-
dexamfetamine dimesylate (LDX) 30, 50, or 70 mg/d for 4 weeks in Japanese patients 
aged 6-17  years with attention-deficit/hyperactivity disorder (ADHD), this study 
evaluated its long-term safety and efficacy.
Methods: This was a multicenter, open-label study of LDX for 53 weeks. Safety was 
assessed by regular medical examination for treatment-emergent adverse events 
(TEAEs); regular recording of body weight, vital signs, and laboratory test values; 
and completion of dependence questionnaires. Efficacy was assessed using Japanese 
versions of the ADHD-Rating Scale-IV (ADHD-RS-IV) and Conners' 3rd edition 
Parent Rating Scale (Conners 3); plus Clinical Global Impression-Improvement (CGI-
I), Clinical Global Impression-Severity, and Parent Global Assessment (PGA) scales.
Results: Of 132 enrolled patients, 104 completed the trial. Most frequent treatment-
related TEAEs were decreased appetite (73.5%), initial insomnia (39.4%), and weight 
decrease (22.0%). Most TEAEs were mild (82.6% of patients). There were no serious 
or severe TEAEs or deaths. No treatment-related TEAEs were associated with blood 
pressure or pulse rate, and no patient had a QTcF interval >500 ms. Statistically sig-
nificant improvement from baseline to week 53 was observed in the mean ADHD-
Rating Scale-IV total score and mean Conners 3 subscale scores. Most patients 
showed improvement on the CGI-I (78%) and PGA (76.5%) scales.
Conclusions: No significant safety issues were observed with LDX 30, 50, or 70 mg/d 
administered for 1 year in Japanese children and adolescents with ADHD. LDX was 
associated with long-term reductions in ADHD symptoms and severity.
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1  | INTRODUC TION

Attention-deficit/hyperactivity disorder (ADHD) occurs in about 
5%-7% of children globally, although prevalence rates can vary by 
region and/or diagnostic criteria.1,2 Large-scale studies conducted 
in Japan have reported similar rates.3,4 ADHD represents a signifi-
cant burden to patients with regard to educational and vocational 
outcomes and to parents, caregivers, healthcare payors, and society 
as a whole.5

Currently, in Japan, three agents are licensed for treatment of 
ADHD in children. These are stimulant, osmotic-release oral system 
(OROS) methylphenidate; and two nonstimulants, atomoxetine and 
extended-release guanfacine. Pharmacologic treatment of ADHD is 
highly individualized taking into account a child's specific symptoms 
and comorbid conditions.6 As children can vary considerably in terms 
of their ability to respond to or tolerate ADHD medications, a wider 
range of options may be useful to facilitate personalized therapy.

Lisdexamfetamine dimesylate (LDX) is a pharmacologically in-
active prodrug which, after oral administration, is rapidly absorbed 
from the gastrointestinal tract and enzymatically hydrolyzed mainly 
in the blood to release therapeutically active dexamphetamine and 
the amino acid l-lysine.7,8 As conversion of LDX to dexamphetamine 
is gradual, LDX is reported to have a clinical effect duration of up 
to 13  hours.7,9 Slower release of dopamine in the central nervous 
system may translate to less euphoric activity and lower potential 
for abuse.11,12

Lisdexamfetamine dimesylate has demonstrated efficacy in sev-
eral large-scale well-designed studies in pediatric ADHD13 and is 
currently marketed for these indications in numerous countries. In 
long-term open-label safety studies of up to 104 weeks, the toler-
ability profile of LDX (at doses of 30-70 mg/d) was similar to that 
reported in short-term randomized trials and consistent with that of 
other stimulant medications.13 Treatment with LDX for 2 years was 
not associated with any clinically concerning trends in pubertal de-
velopment,14 or with deterioration in cognitive function.15

An early phase I study of LDX revealed no differences between 
Japanese and Caucasian individuals in the safety and tolerability of 
20, 50, and 70 mg doses (data on file, Shionogi). A subsequent phase 
2, 4-week, open-label study in Japanese children and adolescents 
(aged 6-17 years) with ADHD reported efficacy for LDX as early as 
1 week after the start of treatment and a safety profile similar to 
that documented in other worldwide studies (data on file, Shionogi). 
Recently, a placebo-controlled, randomized, double-blind, fixed-dose 
(30, 50, or 70 mg/d), phase 2/3 trial in Japanese pediatric patients 
with ADHD demonstrated marked efficacy for LDX over 4  weeks 
with no major safety or tolerability concerns.16 As an extension of 
the phase 2/3 trial, this open-label study was conducted to evaluate 
the long-term safety of LDX 30, 50, and 70 mg/d in Japanese chil-
dren and adolescents with ADHD.

2  | METHODS

2.1 | Study design

This was a multicenter, open-label, dose-optimized, long-term study of 
LDX comprising a 53-week treatment period and a 1-week follow-up 
period for a total of 18 study visits (Figure 1). The study was conducted 
in accordance with the Ministerial Ordinance on Good Clinical Practice 
(GCP) of the Pharmaceutical Affairs Law of Japan. The study protocol 
was approved by each center's institutional review board. Study partici-
pants were children and adolescents with ADHD who had completed an 
earlier phase 2/3 study of LDX and who wished to continue LDX treat-
ment, plus newly enrolled children and adolescents with ADHD. After 
receiving a thorough description of the study, written informed consent 
was obtained from the parent or legal guardian of all patients. Written 
informed assent was also obtained from patients aged ≥13 years.

From study visit 1, patients began LDX treatment at a dosage of 
30 mg once daily in the morning. During the treatment period, the dos-
age was increased or decreased in 20 mg increments or decrements, 
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within the range 30-70 mg/d, according to the following criteria: The 
dosage was increased if the Clinical Global Impression-Improvement 
(CGI-I) score was “minimally improved” (or less) and in the absence of 
safety concerns; the dosage was decreased if the patient had hyper-
tension, or a pulse rate ≥160 beats/min (age <15 years) or ≥110 beats/
min (age ≥15 years); the dosage was reduced (50 or 70 mg dosing), or 
LDX was discontinued (30 mg dosing) if a safety issue was identified.

Lisdexamfetamine dimesylate safety, the primary objective, was 
evaluated by regular medical examination for adverse events, by regu-
lar recording of bodyweight, blood pressure, electrocardiogram (ECG), 
pulse rate, and laboratory test values, and by completion of depen-
dence questionnaires (D-2-A, D-2-B). LDX efficacy was assessed as 
a secondary objective using Japanese versions of the ADHD-Rating 
Scale-IV (ADHD-RS-IV) and Conners' 3rd edition Parent Rating Scale 
(Conners 3), plus the CGI-I scale, Clinical Global Impression-Severity 
(CGI-S) scale, and Parent Global Assessment (PGA) scale.

2.2 | Study participants

Study participants were male or female children or adolescents 
(aged 6-17 years) meeting Diagnostic and Statistical Manual of Mental 
Disorders, 5th edition, criteria for the principal diagnosis of ADHD.17 To 
be eligible for inclusion, patients had to be functioning at an age-appro-
priate intellectual level, able to swallow capsules, and at least “moder-
ately ill” on the CGI-S scale at the study registration visit. In addition, 
patients were required to have thyroid-stimulating hormone and free 
thyroxine levels within normal ranges. Principal exclusion criteria were 
as follows: serious metabolic disease; serious disorders of the blood or 
bone marrow, heart, kidneys, liver, and lungs; psychiatric comorbidity 
(eg, bipolar disorder, schizophrenia); conduct disorder (excluding op-
positional defiant disorder); current tics; history of seizures; low or high 
bodyweight; hypertension; QTc interval (Fridericia adjusted; QTcF) 
>430 ms; substance use disorder; and pregnancy or lactation.

2.3 | Study objectives

The primary study objective was to evaluate the long-term safety of 
LDX 30, 50, and 70 mg/d in Japanese pediatric patients with ADHD. 
Secondary study objectives were to assess the long-term efficacy of 
LDX 30, 50, and 70 mg/d in this population.

2.4 | Study assessments

All adverse events identified from provision of signed informed 
consent to the end of follow-up (visit 18) were investigated, and all 
adverse events reported after the initial dose of study drug were 
considered to be treatment-emergent adverse events (TEAEs). 
After trial commencement, an independent safety evaluation com-
mittee was established for impartial assessment of LDX depend-
ence. Prior to database lock, the committee assessed dependence 

and withdrawal symptoms according to information recorded on 
case record forms including the D-2-A and D-2-B survey results.

A Japanese language translation of the ADHD-RS-IV encompass-
ing 18 items of the DSM-IV-Text Revision was used to assess symp-
toms.18‒21 At each study visit, an investigator evaluated a patient's 
home and classroom behavior by grading each item of the ADHD-
RS-IV on a 4-point scale: “never or rarely” (0 points), “sometimes” 
(1), “often” (2), or “very often” (3). Behavior (over the past 2 weeks at 
visit 1, and from the previous to current visit at all other time points) 
was assessed by interviewing a parent or guardian of each patient.

From visit 1 onwards, parents or guardians used the Japanese 
version 110-item Conners 322,23 to assess ADHD-related symptoms 
on a 4-category scale: “Not true at all. It never (or seldom) happened” 
(0 points); “Just a little true. It happened occasionally” (1); “Pretty 
much true. It happened often (or quite a bit)” (2); or “Very much true. 
It happened very often (very frequently)” (3).

From visit 2 onwards, improvement in a patient's ADHD symptoms 
was assessed using the 7-grade CGI-I (investigators) and PGA (parents 
or guardians) scales: “very much improved,” “much improved,” “min-
imally improved,” “no change,” “minimally worse,” “much worse,” or 
“very much worse.” At baseline and throughout the trial, investigators 
assessed the severity of a patient's ADHD symptoms using the 7-cate-
gory CGI-S scale: “normal, not at all ill,” “borderline ill,” “mildly ill,” “mod-
erately ill,” “markedly ill,” “severely ill,” or “extremely ill.”

2.5 | Statistical analyses

Safety analyses were performed in the safety analysis population, 
which was defined as all enrolled participants except those with major 
GCP noncompliance (eg, informed assent not obtained, attendance 
at a center without Institutional Review Board review); those not re-
ceiving study treatment; or those with no postbaseline safety data. 
Efficacy analyses were performed in the modified intent-to-treat 
(mITT) population, which was defined as all patients except those 
with major GCP noncompliance; those not receiving study treat-
ment; or those with no observations (ie, ADHD-RS-IV total score not 
evaluated at baseline or from the start of study drug dosing to visit 
17). Unless otherwise stated, continuous variables are summarized 
using mean and standard deviation (SD), and qualitative variables are 
described using number and percentage of patients by category. The 
Clopper-Pearson method was used to calculate confidence intervals 
(CIs) of rates. CIs for continuous values were calculated based on the 
t-distribution. Unless otherwise stated, two-sided 95% CIs were cal-
culated. A P value of <.05 indicates statistical significance.

3  | RESULTS

3.1 | Study population

A total of 132 patients were enrolled in the study and received LDX, 
69 of whom had completed the preceding phase 2/3 trial, and 63 of 
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whom were newly enrolled (Figure 2). Overall, 104 patients (78.8%) 
completed the trial. Of the 28 patients (21.2%) who discontinued the 
study, reasons were adverse events (12 patients), request for with-
drawal by patient or guardian (7), inadequate efficacy (4), or “other” 
(5). Sixteen of these patients were continuing from the phase 2/3 
trial, and 12 were newly enrolled; the reasons for discontinuation 
were similar in both groups (Table 1).

Mean treatment compliance was 95.4%, with most patients 
(96.2%) being ≥80% compliant with treatment.

3.2 | Patient demographics

Baseline characteristics of the study population are shown in Table 2. 
The population was majority male (84.1%), and mean age (±SD) was 
10.5 (±2.9) years. Approximately three-quarters of patients (72.7%) 
were aged <13  years. Most patients had ADHD of the combined 
(58.3%) or predominantly inattentive (38.6%) subtype. The mean 
baseline ADHD-RS-IV total score was 34.7 (±8.1). Most patients 
(73.5%) had an ADHD-RS-IV total score <40 at baseline.

3.3 | Safety

The mean duration of treatment was 324  days, and 104 patients 
(78.8%) received LDX for ≥52  weeks. The final LDX dosage was 
30 mg/d (22.0% of patients), 50 mg/d (37.9%), or 70 mg/d (40.2%).

In the safety population (n = 132), 12 patients (9.1%) had 18 TEAEs 
that led to treatment discontinuation. These were as follows: decreased 
appetite (6 events), initial insomnia (2), weight decrease (2), insomnia (1), 
circadian rhythm sleep disorder (1), somnolence (1), nausea (1), vomiting 
(1), increased heart rate (1), QT prolongation (1), and decreased blood 
pressure (1). Of these events, four episodes of decreased appetite, two 
of initial insomnia, and one each of vomiting, somnolence, nausea, and 
insomnia were classified as moderate; all other events were mild in in-
tensity. All patients who discontinued LDX due to TEAEs recovered or 
the adverse event resolved. Except for decreased appetite (2 events) 
and insomnia (1), no other TEAE required treatment with medication. 
No death, serious TEAE, or severe TEAE was reported during the study.

Of 130 patients in the safety population who experienced 
TEAEs, 112 (84.8%) recovered, six (4.5%) were recovering at the 
time of last assessment, and 12 (9.1%) had not yet achieved resolu-
tion. Unresolved TEAEs were weight decrease (6 events), initial in-
somnia (3), anemia (1), decreased appetite (1), tachycardia (1), dental 
caries (1), acne (1), atopic dermatitis (1), prurigo (1), maculopapular 
rash (1), osteochondrosis (1), menorrhagia (1), irregular menstruation 
(1), and skin abrasion (1). In the majority of patients (119/132 pa-
tients; 90.2%), TEAEs occurred during the first 9 weeks of LDX ad-
ministration. The most frequent treatment-related TEAEs reported 
within this time frame were decreased appetite (87 events), initial 
insomnia (45), weight decrease (14), influenza (1), and headache (11).

Treatment-emergent adverse events with an incidence of ≥5% 
are summarized in Table 3. Events of nasopharyngitis, influenza, 

contusion, and gastroenteritis were considered unrelated to study 
drug. Most TEAEs were classified as mild (82.6% of patients) or mod-
erate (15.9%) in intensity. Moderate TEAEs with an incidence of >1% 
were decreased appetite (7.6% of patients), initial insomnia (2.3%), 
influenza (1.5%), and insomnia (1.5%).

From baseline to last observation, mean increases of 1.58 mm Hg 
for systolic blood pressure, 3.72 mm Hg for diastolic blood pressure, 
and 8.95 beats/min for pulse rate were recorded in the safety popu-
lation. TEAEs related to blood pressure or pulse rate included tachy-
cardia (7 patients), increased heart rate (5), palpitations (3), postural 
hypotension (2), increased blood pressure (2), hypertension (1), and 
decreased blood pressure (1). One event each of decreased blood 
pressure and increased heart rate led to study drug discontinuation, 
but both events resolved without any specific intervention. There 
was a mean change of −5.06 ms in the QTcF interval from baseline 
to last observation in the safety population. Nine patients had a 
QTcF interval of >430 ms at any time point, but only one of these 
patients discontinued study treatment; no patient had a QTcF inter-
val >500 ms at any time point.

Mean change in bodyweight from baseline to the last evaluation 
point in the safety population was −0.72 (±3.44) kg. Mild “bodyweight 
decreased” events were recorded in 29 patients (22.0%) and were as-
sessed as TEAEs. Two of these patients discontinued study treatment, 
and the TEAE resolved without additional measures. Higher final LDX 
dosages did not lead to greater bodyweight changes: Mean body-
weight changes with LDX 30, 50, and 70 mg final doses were −0.81 kg 
(n = 29), −1.46 kg (n = 50), and +0.02 kg (n = 53), respectively. The 
mean height change from baseline to last observation in the safety 
population was an increase of 3.43 (±2.36) cm. Mean height increases 
with LDX 30, 50, and 70 mg final doses were 2.57 cm (n = 29), 3.48 cm 
(n = 50), and 3.85 cm (n = 53), respectively.

There were no substantial changes in laboratory parameters 
during the treatment period.

After reviewing data for all patients, the independent safety 
evaluation committee found no suspected cases of drug depen-
dence development or withdrawal symptoms.

A total of 28 events of special situations were reported in 20 
patients, including 17 medication errors in 14 patients, nine events 
of misuse in eight patients, and two overdoses in two patients. All 
medication errors were violations of the up-down titration criteria, 
while most instances of misuse resulted from dose omissions. There 
were no safety concerns in patients with violations of the up-down 
titration criteria, or in patients with dose omissions; all patients, ex-
cept for two with reported misuse, continued the study. Two pa-
tients with reported overdose took two LDX 70 mg capsules on the 
same day by mistake; no adverse events occurred, and the patients 
continued the study.

3.4 | Efficacy

The time course of mean change from baseline in the ADHD-RS-IV 
total score is shown in Figure 3A. At week 53, mean improvement 
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was −20.05 (95% CI: −22.02, −18.07); the corresponding value at last 
observation was −17.93 (95% CI: −19.75, −16.11). At all time points 
from week 1 to week 53 and last observation, the upper limit of the 
95% CI for mean change vs baseline in the ADHD-RS-IV total score 
was below zero, indicating statistical significance (P <  .05). Similar 
findings were noted for the ADHD-RS-IV inattention subscale score 

(mean changes −11.57 [week 53], and −10.33 [last observation]; 
Figure 3B) and for the ADHD-RS-IV hyperactivity-impulsivity sub-
scale score (mean changes −8.48 [week 53], and −7.60 [last observa-
tion]; Figure 3C).

All Conners 3 subscale scores were significantly improved 
(P < .05) from baseline at each evaluation time point. Mean changes 

F I G U R E  2   Patient disposition

TA B L E  1   Patient dispositiona

 

Continuing ptsb

New ptsc 
(n = 63) All pts (n = 132)

LDX 30 mg 
(n = 18)

LDX 50 mg 
(n = 16)

LDX 70 mg 
(n = 16) Placebo (n = 19)

Completed 12 (66.7) 14 (87.5) 14 (87.5) 13 (68.4) 51 (81.0) 104 (78.8)

Discontinued 6 (33.3) 2 (12.5) 2 (12.5) 6 (31.6) 12 (19.0) 28 (21.2)

Reasons for discontinuation

Ineligible 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Lost to follow-up 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Withdrawal by patient or 
representative

2 (11.1) 0 (0.0) 0 (0.0) 1 (5.3) 4 (6.3) 7 (5.3)

Adverse events 3 (16.7) 0 (0.0) 2 (12.5) 2 (10.5) 5 (7.9) 12 (9.1)

Lack of efficacy 0 (0.0) 1 (6.3) 0 (0.0) 1 (5.3) 2 (3.2) 4 (3.0)

Other 1 (5.6) 1 (6.3) 0 (0.0) 2 (10.5) 1 (1.6) 5 (3.8)

Abbreviations: LDX, lisdexamfetamine; pts, patients.
aData shown are n (%) of pts. 
bPts from previous phase 2/3 study of LDX. 
cPts newly enrolled for the current study. 
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(95% CIs) from baseline to last observation in the inattention, hy-
peractivity-impulsivity, conduct disorder, oppositional defiant disor-
der, and inattention plus hyperactivity-impulsivity subscale scores 
were −6.19 (−7.47, −4.90), −7.36 (−8.75, −5.96), −1.38 (−2.08, −0.68), 
−2.59 (−3.55, −1.63), and −13.55 (−15.91, −11.18), respectively. 
Improvement was most marked in the Conners 3 inattention plus 
hyperactivity-impulsivity subscale (Table 4).

The CGI-I rate (ie, the proportion of patients “much improved” or 
“very much improved” at each assessment point) increased gradually 
from week 1 (36.4%) to week 5 (76.2%), then stabilized at around 
75%. The CGI-I rate (95% CI) was 86.5% (95% CI: 78.4%, 92.4%) 
at week 53 and 78.0% (95% CI: 70.0%, 84.8%) at last observation. 
Similar findings were evident for the PGA. The proportion of pa-
tients who were “much improved” or “very much improved” at each 
assessment point increased gradually from week 1 (34.8%) to week 
5 (73.8%), then stabilized at around 70%. The PGA improvement rate 
was 86.5% (95% CI: 78.4%, 92.4%) at week 53 and 76.5% (95% CI: 
68.4%, 83.5%) at last observation. At baseline, 1 patient (0.8%) had a 
CGI-S rating of “normal, not at all ill” or “borderline ill”; this increased 
to 37 patients (28.0%) at last observation.

4  | DISCUSSION

This multicenter, open-label, dose-optimized, long-term study 
indicated that LDX offers a safe and effective therapeutic alter-
native for treatment of Japanese children and adolescents with 
ADHD. Consistent with findings in other long-term (up to 2 years) 
studies of LDX in non-Japanese children and adolescents with 
ADHD,24,25 we observed a low discontinuation rate (9.1%) of LDX 
due to TEAEs despite nearly 80% of patients having been titrated 
to optimized final doses of 50 or 70 mg/d. TEAEs were predomi-
nantly mild and, similar to that observed in other long-term stud-
ies, occurred mainly during the first several weeks of treatment 
(within 9  weeks in 90.2% of patients), suggesting that patients 
accustomize to LDX with continued use. The most frequent treat-
ment-related TEAEs of decreased appetite, initial insomnia, and 
weight decrease are expected with the stimulant class of ADHD 
medication and are consistent with the safety profile of LDX re-
ported in other long-term studies.24,25 There were no TEAEs re-
lated to height, no treatment-related TEAEs associated with blood 
pressure or pulse rate, and no patient had a QTcF interval >500 ms 

Characteristic
Continuing pts 
(n = 69)

Newly enrolled pts 
(n = 63)

Total pts 
(n = 132)

Male gender, n (%) 58 (84.1) 53 (84.1) 111 (84.1)

Age, y; mean (SD) 9.9 (2.7) 11.1 (3.0) 10.5 (2.9)

Height, cm; mean (SD)a 137.5 (15.4) 144.8 (17.6) 141.0 (16.8)

Bodyweight, kg; mean (SD)a 35.1 (12.6) 41.1 (15.4) 38.0 (14.3)

Previous medical conditions; n (% 
pts)a

14 (20.3) 21 (33.3) 35 (26.5)

Concurrent medical conditions; n 
(% pts)a

53 (76.8) 48 (76.2) 101 (76.5)

Previous drug treatment; n (% pts)a 22 (31.9) 28 (44.4) 50 (37.9)

ADHD subtype; n (% pts)

Combined 45 (65.2) 32 (50.8) 77 (58.3)

Predominantly inattentive 22 (31.9) 29 (46.0) 51 (38.6)

Predominantly 
hyperactive-impulsive

2 (2.9) 2 (3.2) 4 (3.0)

ADHD-RS-IV total score <40 at 
baseline; n (% pts)a

44 (63.8) 53 (84.1) 97 (73.5)

ADHD-RS-IV total score ≥40 at 
baseline; n (% pts)a

25 (36.2) 10 (15.9) 35 (26.5)

Baseline ADHD-RS-IV total score; 
mean (SD)a

37.8 (7.0) 31.3 (8.0) 34.7 (8.1)

Baseline ADHD-RS-IV inattention 
subscale score; mean (SD)a

22.3 (4.0) 20.3 (3.7) 21.3 (4.0)

Baseline ADHD-RS-IV hyperac-
tivity-impulsivity subscale score; 
mean (SD)a

15.5 (6.3) 11.1 (6.1) 13.4 (6.6)

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ADHD-RS-IV, ADHD-Rating 
Scale-IV; pts, patients; SD, standard deviation.
aValues from an antecedent phase 2/3 study15 were used for continuing pts, and values measured 
in the current study were used for newly enrolled pts. 

TA B L E  2   Baseline characteristics of 
the study population
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at any time point. There were no suspected cases of drug depend-
ence development. Improvements from baseline were observed in 
all efficacy measures which included the ADHD-RS-IV, Conners 3, 
CGI-I, CGI-S, and PGA scales.

The favorable long-term safety and efficacy we observed with 
LDX in Japanese patients with ADHD concur with results of sim-
ilar long-term studies in non-Japanese populations. For instance, 
among 272 children aged 6-12  years with ADHD in the United 
States (US), no clinically meaningful changes were observed in 
blood pressure or ECG parameters with LDX 30-70  mg/d, and 
the mean ADHD-RS total score was significantly improved (−27.2 
points; P < .0001). Most common TEAEs were decreased appetite, 
headache, weight decrease, and insomnia.24 Likewise, in a study 
of 269 US adolescents with ADHD treated with LDX, no clinically 
meaningful changes were observed in vital signs or ECG parame-
ters, and the mean ADHD-RS-IV total score was significantly im-
proved (−26.2 points; P < .001). Most common TEAEs were upper 
respiratory infection, decreased appetite, headache, and weight 
decrease.25 Finally, a phase IV study from Europe which evaluated 
open-label, dose-optimized LDX 30-70 mg/d over 2 years in 314 
children aged 6-17  years reported no new safety signals across 
an extensive range of assessments, and a mean improvement of 
−25.8 points (P < .001) in the ADHD-RS-IV total score. Most com-
mon TEAEs considered related to study drug were decreased ap-
petite, weight decrease, and insomnia.26

Much contention exists as to whether stimulants influence 
growth in prepubertal children.27,28 A follow-up of the Multimodal 
Treatment Study in the United States reported a small (1.29  cm) 

adult height decrement associated with extended use of stimulant 
medication in patients with ADHD relative to controls.29 However, 
other longitudinal studies have not identified any links between 
stimulant treatment in ADHD and the magnitude of peak height ve-
locity or final adult height.27,28 In our study, mean height increased 
by 3.43  cm during the study period. In the absence of a control 
group, further investigation is warranted to confirm the impact of 
long-term LDX treatment on growth in Japanese children and ado-
lescents with ADHD.

In the current study, the independent safety evaluation com-
mittee found no suggestion of development of drug dependence. 
Studies in non-Japanese populations have also reported low rates 
of nonmedical use of prescription stimulants. For instance, in 
almost 150  000 assessments from the US National Addictions 
Vigilance Intervention and Prevention Program system, previous 
30 day nonmedical use of prescription stimulants (1.3%) was sig-
nificantly less than that of prescription opioids (19.8%) or seda-
tives (10.6%).30 Among stimulants, nonmedical use of LDX and 
OROS methylphenidate appeared to be considerably lower than 
that of short-acting and long-acting mixed amphetamine salts, 
and of short-acting methylphenidate. The principal source of di-
version was family or friends, and the main route of administra-
tion was oral. A smaller-scale survey (n = 10 000) reported similar 
findings.31

Our study demonstrated that LDX in the indicated dosage range 
of 30-70  mg/d significantly reduced the mean ADHD-RS-IV total 
score and ADHD-RS-IV inattention and hyperactivity-impulsivity 
subscale scores from baseline over 53 weeks in Japanese children 
and adolescents aged 6-17 years with ADHD; reductions were ev-
ident as early as 1 week after treatment start and were maintained 
throughout the trial. All Conners 3 subscale scores (particularly in-
attention plus hyperactivity-impulsivity subscale scores) were sig-
nificantly reduced from baseline at each evaluation time point and, 
at last observation, more than three-quarters of patients were ei-
ther  "much improved"  or “very much improved” on the CGI-I and 
PGA scales.

Study limitations include the open-label design, modest sam-
ple size, comparatively limited observation period of 53  weeks, 
and “mixed” population of patients either continuing from a pre-
vious phase 2/3 trial (52.3%) or newly enrolled (47.7%). Ideally, all 
patients would have been newly enrolled, and hence without po-
tentially confounding conditioning from previous clinical study ex-
perience. Notwithstanding, our study provides important evidence 
of the safety and efficacy of LDX in Japanese pediatric patients with 
ADHD. Additional studies, or pharmacovigilance assessments, would 
be appropriate in this population to confirm that LDX lacks major po-
tential to cause growth retardation or adverse cardiovascular effects 
(eg, QTcF prolongation),32 or to be linked with abuse liability. Further 
studies specifically in Japanese patients with ADHD would also be 
useful to clearly define the overall place in therapy of LDX.

Our study highlighted the absence of significant safety concerns 
associated with long-term administration of LDX 30, 50, or 70 mg/d 
in Japanese children and adolescents (aged 6-17 years) with ADHD. 

TA B L E  3   Treatment-emergent adverse events with an incidence 
of ≥5%a

Preferred term

All LDX 
dosages 
(n = 132)

Patients with any TEAE 130 (98.5)

Decreased appetite 97 (73.5)

Initial insomnia 52 (39.4)

Nasopharyngitis 50 (37.9)

Weight decrease 29 (22.0)

Influenza 19 (14.4)

Headache 17 (12.9)

Abdominal pain 11 (8.3)

Diarrhea 10 (7.6)

Gastroenteritis 10 (7.6)

Constipation 9 (6.8)

Contusion 9 (6.8)

Stomatitis 8 (6.1)

Nausea 7 (5.3)

Tachycardia 7 (5.3)

Abbreviations: LDX, lisdexamfetamine; TEAEs, treatment-emergent 
adverse events.
aNumber (%) of patients from the safety population with TEAEs. 
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F I G U R E  3   Changes from baseline 
in ADHD-RS-IV scores (mean ± 95% 
confidence intervals). A, Total score; 
B, Inattention subscale score; C, 
Hyperactivity-impulsivity subscale score. 
Data tabulated beneath the figures are 
study week number, then numbers of 
patients (pts) at each time point, and then 
mean decrease from baseline in ADHD-
RS-IV total score with lisdexamfetamine 
(LDX)
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The efficacy results confirmed that treatment with LDX at these 
dosages for 1  year was associated with sustained reductions in 
ADHD symptoms and severity.

The prevalence of ADHD in Japan has been estimated at 7.7% 
in children aged 4-12  years living in the greater Tokyo area.4 
However, only three medicines are approved in Japan for treat-
ment of ADHD: OROS methylphenidate, atomoxetine, and extend-
ed-release guanfacine. Alternative options are needed for patients 
who may not respond adequately to these medications in order 
to reduce the burden of disease. The major clinical significance 
of this multicenter, open-label, dose-optimized study is that it 
demonstrates that LDX has favorable long-term safety and toler-
ability profiles in Japanese children and adolescents with ADHD. 
No significant safety issues were associated with administration of 
LDX 30, 50, or 70 mg/d for more than 1 year, and these treatment 
schedules led to long-term reductions in ADHD symptoms and se-
verity. The results signify that LDX may be a valuable therapeutic 
alternative to enhance ADHD management in Japanese children 
and adolescents.
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Time point (wk) Number of pts
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mean (SD)

Mean change from 
baseline (SD) 95% CI
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Week 25 113 21.43 (11.59) −13.37 (12.42) −15.69, −11.06
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TA B L E  4   Changes from baseline to last 
observation in Conners 3 inattention plus 
hyperactivity-impulsivity subscale scores
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