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ABSTRACT
Objective: To evaluate lisdexamfetamine dimesylate maintenance 
of efficacy in adults with attention-deficit/hyperactivity disorder 
(ADHD).

Method: Adults (aged 18–55 years) who had ADHD meeting 
DSM-IV-TR criteria, baseline ADHD Rating Scale-IV (ADHD-RS-
IV) with adult prompts total scores of < 22, and Clinical Global 
Impressions-Severity of Illness (CGI-S) ratings of 1, 2, or 3 were 
enrolled. After previously receiving commercially available 
lisdexamfetamine dimesylate (30, 50, or 70 mg/d) for ≥ 6 months 
with acceptable tolerability and maintaining response during a 
3-week open-label phase at a stable lisdexamfetamine dimesylate 
dose, the participants entered a 6-week double-blind randomized 
withdrawal phase on treatment with lisdexamfetamine 
dimesylate (same dose) or placebo. Data were collected from 
April 2009 to July 2010. The primary outcome was the proportion 
of participants having symptom relapse (≥ 50% increase in  
ADHD-RS-IV score and ≥ 2 rating-point increase in CGI-S score).

Results: A total of 116 participants were randomized 
(lisdexamfetamine dimesylate n = 56; placebo n = 60).  
At the randomized withdrawal phase baseline, mean (SD) 
ADHD-RS-IV scores for lisdexamfetamine dimesylate and placebo 
were 10.6 (4.96) and 10.6 (4.82), respectively. At endpoint, 8.9% 
(5/56) of adults taking lisdexamfetamine dimesylate and 75.0% 
(45/60) taking placebo (P < .0001) showed symptom relapse; 
most showed relapse after 1 and 2 weeks of the randomized 
withdrawal phase (4 and 0 adults taking lisdexamfetamine 
dimesylate, 26 and 10 taking placebo, respectively). During the 
randomized withdrawal phase, treatment-emergent adverse 
events were reported in 48.2% and 30.0% of participants in the 
lisdexamfetamine dimesylate and placebo groups, respectively. 
Treatment-emergent adverse events with incidence ≥ 5% in  
the lisdexamfetamine dimesylate and placebo groups were 
headache (14.3% and 5.0%), insomnia (5.4% and 5.0%), and  
upper respiratory tract infection (8.9% and 0%).

Conclusions: In adults with ADHD on medium- to long-
term treatment, lisdexamfetamine dimesylate demonstrated 
maintenance of efficacy vs placebo upon randomized withdrawal. 
A majority of patients given placebo showed symptom relapse by 
2 weeks. The safety profile of lisdexamfetamine dimesylate was 
generally consistent with previous lisdexamfetamine dimesylate 
studies.
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Attention-deficit/hyperactivity disorder (ADHD) 
affects approximately 4.4% of the adult population in 

the United States.1 Symptoms of ADHD in adults lead to 
clinically significant functional impairments that should be 
observable in 2 or more settings, such as in occupational, 
social, and personal or home roles.1–3 For many patients, 
physicians may consider it necessary to provide ongoing 
treatment and support for this chronic disorder.4

Psychostimulants are a mainstay of treatment for adults 
with ADHD.5,6 The prodrug stimulant lisdexamfetamine 
dimesylate is approved for the treatment of ADHD in children 
(6–12 years old), adolescents (13–17 years old), and adults.7 
While short-term efficacy of lisdexamfetamine dimesylate 
and other stimulant formulations has been established for 
adults in numerous, well-controlled clinical trials,8–11 the 
effectiveness of lisdexamfetamine dimesylate for more than 
4 weeks has not been established in a randomized controlled 
trial. To our knowledge, only 2 conventional-design, parallel-
group, longer-term studies of stimulant versus placebo 
treatment of ADHD have been conducted: one 15-month 
trial in children12 and one 24-week trial in adults.13

Barriers to the more widespread conduct of medium- to 
long-term, conventional placebo-controlled studies include 
existing ethical concerns about withholding a known effec-
tive treatment from placebo group participants over time. 
Such analyses could also be complicated by potentially 
high dropout rates. Alternatively, it has been proposed14 
that researchers employ a randomized withdrawal design, 
with symptom relapse as a principal outcome to demon-
strate maintenance-of-treatment effect. The advantage of a 
design constructed with an early-escape endpoint (return of 
symptoms) is that the period of placebo exposure, with the 
potential for significant worsening of ADHD symptoms, is 
relatively short (eg, several weeks), and the return of symp-
toms is quickly identified so that they can be appropriately 
managed by clinicians and the adverse impact on functional 
status limited.

The primary objective was to evaluate maintenance of 
efficacy in adults with ADHD who previously received 
treatment with commercially available lisdexamfetamine 
dimesylate for ≥ 6 months and were randomly assigned 
to double-blind, continued lisdexamfetamine dimesylate 
treatment or placebo after open-label lisdexamfetamine 
dimesylate study medication treatment at a stable dose for 
3 weeks. The proportion of lisdexamfetamine dimesylate– 
versus placebo-group participants showing ADHD symptom 
relapse during the randomized withdrawal phase was the 
primary endpoint of interest.
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While the need for continued treatment of ADHD in adults is acknowledged by  ■
experienced clinicians, efficacy of stimulant treatment has not been systematically 
studied in a well-designed, randomized study beyond 4 to 6 weeks.

In adults with ADHD, discontinuation of lisdexamfetamine dimesylate after at least  ■
6 months of stable treatment resulted in symptom relapse in 75% of participants 
randomized to placebo (lisdexamfetamine dimesylate withdrawal) compared 
with 8.9% of participants randomized to continued lisdexamfetamine dimesylate 
treatment; most of the relapses occurred within the first 2 weeks.

Adult patients with ADHD may require continued treatment; understanding the  ■
effects of continued treatment and of discontinuation may help clinicians manage 
patient-specific treatment options.

METHOD

Study Design
This double-blind, multicenter (36 sites), placebo- 

controlled, randomized withdrawal study examining the 
safety and efficacy of lisdexamfetamine dimesylate consisted 
of 4 phases (Figure 1). After screening, eligible adults were 
enrolled for baseline assessments (week 0) and an open-label 
treatment phase with the participant’s stable commercial 
treatment dose of lisdexamfetamine dimesylate. At the end 
of the open-label treatment phase (week 3), participants 
entered a 6-week, double-blind randomized withdrawal 
phase and were randomly assigned to receive lisdexamfet-
amine dimesylate (at the participant’s open-label treatment 
phase dose) or placebo, with weekly clinic assessments. Tele-
phone follow-up was conducted 5 to 9 days after the last 
study medication dose to collect safety information.

The study was conducted in accordance with the Declara-
tion of Helsinki and Good Clinical Practice according to the 
International Conference on Harmonization guidelines. The 
study protocol was approved by each center’s institutional 
review board. After complete explanation of the study to 
participants and prior to conducting any study procedures, 
voluntary, signed, written informed consent was obtained. 
The study was conducted from April 2009 to July 2010 and 
was registered at ClinicalTrials.gov (NCT00877487).

Participants
Adults (aged 18–55 years) who 

had ADHD meeting Diagnostic and 
Statistical Manual of Mental Disor-
ders, Fourth Edition, Text Revision 
(DSM-IV-TR) criteria15; baseline 
ADHD Rating Scale-IV (ADHD-
RS-IV) with adult prompts16,17 total 
scores of < 22; and Clinical Global 
Impressions-Severity of Illness 
(CGI-S)18 ratings of 1, 2, or 3 were 
enrolled. Participants were required 
to have received commercially avail-
able lisdexamfetamine dimesylate 
(30, 50, or 70 mg/d) for ≥ 6 months 
with an acceptable safety profile 
and to have a body mass index of 
> 18.5 and ≤ 40.

Individuals were excluded if they 
had a current Axis I or II comorbid 
psychiatric disorder (as determined 
by the Structured Clinical Inter-
view for DSM-IV Disorders19) that 
was uncontrolled with significant 
symptoms or controlled with a 
prohibited medication; current risk 
or history of suicide attempts; con-
current chronic or acute illness or 
disability; history of seizures; cur-
rent diagnosis or history of Tourette 
disorder; current abnormal thyroid 

function or glaucoma; family history of sudden cardiac death 
or ventricular arrhythmias; history of symptomatic cardio-
vascular disease, stroke, structural cardiac abnormalities, 
or moderate-severe hypertension (resting systolic blood 
pressure [SBP] > 139 mm Hg or diastolic blood pressure 
[DBP] > 89 mm Hg); amphetamine hypersensitivity, allergy, 
or intolerance; history (≤ 6 months) of suspected substance 
abuse or dependence disorder; positive urine drug screen 
(except prescribed amphetamine); or current use of other 
agents that have central nervous system effects or affect 
performance.

Efficacy Assessments and Endpoints
Efficacy was assessed at baseline (week 0), then weekly 

during the open-label treatment phase (weeks 1–3) and 
randomized withdrawal phase (weeks 4–9) based on the 
ADHD-RS-IV with adult prompts and the CGI-S. The 
ADHD-RS-IV consists of 18 items, reflecting DSM-IV-TR 
ADHD symptom criteria, scored from 0 (no symptoms) to 
3 (severe symptoms); total scores can range from 0 to 54. 
Items are also grouped into 2 subscales: inattention and 
hyperactivity/impulsivity. The CGI-S is a clinician assess-
ment of symptom severity using a 7-point scale (1 = normal, 
not at all ill to 7 = among the most extremely ill).

The primary efficacy outcome was the proportion of 
participants in the randomized withdrawal phase who 
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Figure 2. Participant Disposition
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met criteria for ADHD symptom relapse, defined as ≥ 50% 
increase in ADHD-RS-IV total score and, concurrently, a 
≥ 2-point increase in CGI-S rating score compared with 
randomized withdrawal phase baseline (week 3). Partici-
pants who at any weekly randomized withdrawal phase visit 
met criteria for ADHD symptom relapse were immediately 
withdrawn from the study. Key secondary efficacy endpoints 
were ADHD-RS-IV scores and CGI-S ratings at each week of 
the open-label treatment and randomized withdrawal phases 
and at endpoint (last randomized withdrawal phase week 
with a valid score).

Safety Assessments
Medical and medication history was collected and labo-

ratory examinations and a 12-lead electrocardiogram were 
performed at screening; physical examination was con-
ducted at screening and the final visit (week 9 or endpoint). 
Weight and vital signs (resting SBP, DBP, and pulse) were 
measured at screening, baseline, and all treatment visits 
(weeks 1–9). During the course of the study, the protocol was 
amended to include the Columbia-Suicide Severity Rating 
Scale (C-SSRS),20 which for all newly enrolled and ongoing 
participants was administered weekly. The C-SSRS, a semi-
structured interview assessment of suicidality, was used for 
ongoing safety monitoring and to determine suitability to 
continue in the study.

Statistical Analysis
Efficacy analyses were performed on the full analysis 

set, defined as all randomized participants who received ≥ 1 
dose of investigational product and had ≥ 1 ADHD-RS-IV 
and CGI-S assessment during the randomized withdrawal 
phase. Safety analyses were performed on the randomized 
safety population, defined as all randomized participants 
who were administered study drug in the randomized with-
drawal phase.

Primary and secondary efficacy endpoints were summa-
rized for each week by treatment group. The primary efficacy 
analysis was performed using a 2-sided χ2 test on combined 

active doses of lisdexamfetamine dimesylate and placebo. 
Participants who withdrew and did not provide endpoint 
efficacy data were classified as treatment failures in the 
primary efficacy analysis. Two participants who withdrew 
without providing efficacy data were counted as relapsers 
at endpoint only. There were no statistical comparisons 
between treatment groups at each week of the randomized 
withdrawal phase. Symptom relapse that occurred at early 
termination was mapped to the week following the partici-
pant’s last nominal visit.

Statistical analysis of change in ADHD-RS-IV score from 
baseline of the randomized withdrawal phase to endpoint 
was performed using an analysis of covariance model, with 
treatment group (all active lisdexamfetamine dimesylate 
doses or placebo) as a factor and corresponding baseline 
score as a covariate. Least squares (LS) mean difference 
(lisdexamfetamine dimesylate vs placebo) and 95% confi-
dence interval (CI) were calculated; a negative difference 
in LS mean indicates a positive effect of lisdexamfetamine 
dimesylate over placebo. ADHD-RS-IV total score change 
was compared between the 2 treatment groups based on 
a t test and a Cochran Mantel-Haenszel test, respectively. 
Treatment-emergent adverse events (TEAEs), weight, and 
vital signs were determined separately for the open-label 
treatment phase and randomized withdrawal phase. For 
weight and vital signs at endpoint, the following potentially 
clinically important criteria were applied: weight, increase or 
decrease from baseline ≥ 7%; DBP: ≥ 90 mm Hg; SBP: ≥ 140 
mm Hg; pulse: ≥ 100 bpm, and ≥ 100 bpm on 2 consecutive 
occasions.

RESULTS

Participant Disposition
As illustrated in Figure 2, 7 of 123 enrolled participants dis-

continued the study during the open-label treatment phase. 
For the 116 participants randomized in the randomized with-
drawal phase, 56 received double-blind lisdexamfetamine 
dimesylate (6, 23, and 27 participants received lisdexam-
fetamine dimesylate 30, 50, and 70 mg/d, respectively) and 
60 received placebo. During the randomized withdrawal 
phase, 53 (45.7%) of 116 participants discontinued the study; 
1 (0.9%) participant receiving placebo due to adverse events, 
1 (0.9%) participant receiving placebo due to nonadherence, 
and 1 (0.9%) participant receiving lisdexamfetamine dimes-
ylate due to “other” causes; 50 (43.1%) due to meeting relapse 
criteria as detailed in the Efficacy section.

Participant Baseline Demographics  
and Clinical Characteristics

Table 1 summarizes baseline demographics and clinical 
characteristics for participants in the open-label treatment 
phase and randomized withdrawal phase. Across dose and 
treatment groups, age, sex, race, and ethnicity were similarly 
distributed. More women than men participated in the study, 
and most participants were white and non-Hispanic. At 
baseline of the open-label treatment phase and randomized 
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Table 1. Baseline Demographics and Clinical Characteristics of Participants in Open-Label and Randomized Withdrawal Phases

Characteristic

Open-Label Phase Randomized Withdrawal Phase
30 mg/d  
(n = 14)

50 mg/d  
(n = 49)

70 mg/d  
(n = 59)

Overall  
(n = 122)

Lisdexamfetamine 
Dimesylate (n = 56)

Placebo  
(n = 60)

Overall  
(n = 116)

Age, mean (SD), y 34.1 (13.29) 34.7 (11.74) 36.4 (10.22) 35.4 (11.16) 36.5 (10.95) 35.1 (11.39) 35.8 (11.15)
Sex, n (%)

Male 5 (35.7) 21 (42.9) 28 (47.5) 54 (44.3) 24 (42.9) 26 (43.3) 50 (43.1)
Female 9 (64.3) 28 (57.1) 31 (52.5) 68 (55.7) 32 (57.1) 34 (56.7) 66 (56.9)

Race, n (%)
White 12 (85.7) 45 (91.8) 54 (91.5) 111 (91.0) 50 (89.3) 56 (93.3) 106 (91.4)
All others 2 (14.3) 4 (8.2) 5 (8.5) 11 (9.0) 6 (10.7) 4 (6.7) 10 (8.6)

Ethnicity, n (%)
Hispanic 1 (7.1) 7 (14.3) 1 (1.7) 9 (7.4) 7 (12.5) 2 (3.3) 9 (7.8)
Not Hispanic 13 (92.9) 42 (85.7) 58 (98.3) 113 (92.6) 49 (87.5) 58 (96.7) 107 (92.2)

Height, mean (SD), cm 167.8 (10.93) 169.5 (9.23) 172.8 (10.38) 170.9 (10.10) 169.9 (10.12) 171.5 (10.25) 170.7 (10.18)
Weight, mean (SD), kg 77.6 (24.04) 71.6 (15.67) 79.4 (18.58) 76.1 (18.41) 75.4 (16.81) 76.5 (19.66) 76.0 (18.27)
Baselinea ADHD-RS-IV with adult 

prompts total score, mean (SD)
10.9 (4.67) 11.6 (4.80) 10.9 (5.26) 11.2 (4.98) 10.6 (4.96) 10.6 (4.82) 10.6 (4.87)

Baselinea CGI-S rating, mean (SD) 2.2 (0.70) 2.1 (0.71) 2.1 (0.83) 2.1 (0.76) 2.1 (0.80) 2.2 (0.78) 2.1 (0.79)
aBaseline scores for the open-label phase are at study baseline (week 0); baseline scores for the randomized withdrawal phase are at randomization 

baseline (week 3).
Abbreviations: ADHD-RS-IV = ADHD Rating Scale IV, CGI-S = Clinical Global Impressions-Severity of Illness scale.

withdrawal phase, ADHD-RS-IV total scores and CGI-S  
ratings indicated a low level of ADHD symptom severity, 
with nearly all participants rated as “not at all,” “borderline,” 
or “mildly” ill.

Efficacy
Primary endpoint. At randomized withdrawal phase 

endpoint, significantly fewer participants showed symptom 
relapse with lisdexamfetamine dimesylate (5 participants; 
8.9%) versus placebo (45 participants; 75.0%) (P < .0001) 
(Figure 3A and 3B). Most participants who met criteria for 
symptom relapse in either treatment group did so within 
the first 2 weeks of double-blind randomized withdrawal 
phase treatment (Figure 3A); thereafter, a plateau near 
the cumulative total proportion at endpoint was observed 
(Figure 3B). Median time to treatment failure was not 
estimable for the lisdexamfetamine dimesylate treatment 
group due to the small number of treatment failures and 
was 14 days in the placebo group. Summary statistics of the 
time to symptom relapse in the randomized withdrawal 
phase showed a median of 42.0 days for participants taking  
lisdexamfetamine dimesylate and 13.0 days for those taking 
placebo.

Key secondary endpoints. At baseline, ADHD-RS-IV 
scores were similar for participants in the lisdexamfetamine 
dimesylate and placebo groups (Table 1). Overall, mean (SD) 
increase in ADHD-RS-IV symptom scores was significantly 
lower in participants taking lisdexamfetamine dimesylate 
versus placebo (P < .0001), with LS mean (SE) change from 
baseline of the randomized withdrawal phase to endpoint 
of 1.6 (1.39) with lisdexamfetamine dimesylate versus 16.8 
(1.35) with placebo. LS mean (95% CI) difference (lisdex-
amfetamine dimesylate vs placebo) in adjusted change from 
baseline of the randomized withdrawal phase was −15.2 
(−19.1 to −11.4), indicating a positive effect of continued 
lisdexamfetamine dimesylate treatment compared with pla-
cebo. Additionally, endpoint ADHD-RS-IV scores ranged 
from 10 to 50 for participants who met relapse criteria.

Safety
Adverse events. During the open-label treatment phase, 

9 (7.4%) of 122 participants reported pretreatment adverse 
events, and 25 (20.5%) of 122 reported TEAEs. No deaths 
or serious adverse events (SAEs) were reported during the 
open-label treatment phase; all adverse events and TEAEs 
were mild or moderate in severity. One participant (0.8%) 
taking lisdexamfetamine dimesylate 70 mg/d discontinued 
due to a TEAE (lack of efficacy). Common TEAEs (reported 
in ≥ 2% of participants) during the open-label treatment 
phase (Table 2) were upper respiratory tract infection (2.5%) 
and headache (2.5%).

During the randomized withdrawal phase, 27 (48.2%) of 
56 participants receiving lisdexamfetamine dimesylate and 
18 (30.0%) of 60 participants receiving placebo reported 
TEAEs; common TEAEs are shown in Table 2. One (1.7%) 
of 60 participants receiving placebo reported posttreatment 
adverse events. No deaths were reported, and all adverse 
events and TEAEs were mild or moderate in intensity. One 
SAE was reported during the randomized withdrawal phase 
in a male aged 18 years who was randomly assigned to 
placebo (dose in the open-label treatment phase: lisdexam-
fetamine dimesylate 70 mg/d). In this participant, suicidal 
ideation occurred 14 days after randomized treatment was 
commenced. After a family dispute, he threatened self-harm; 
he was then hospitalized with discontinuation of study 
medication. No previous history of suicidal thoughts was 
reported. The investigator considered this event mild and 
unrelated to study medication. From weekly clinic C-SSRS 
assessments, no suicidal ideations or behaviors were identi-
fied in any other participants.

Weight and vital signs. Mean weight remained stable 
throughout the study. During the open-label lisdexamfet-
amine dimesylate treatment phase, mean (SD) change from 
baseline to week 3 ranged from −0.3 (1.24) kg to 0.0 (1.06) 
kg across dose groups. During the randomized withdrawal 
phase, mean (SD) change from baseline to endpoint was −0.1 
(1.73) kg for lisdexamfetamine dimesylate and 0.9 (2.02) kg 
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Figure 3. Proportion of Participantsa Randomized to 
Lisdexamfetamine Dimesylate or Placebo Meeting Criteria for 
Symptom Relapse During the Randomized Withdrawal Phase

*P < .0001 lisdexamfetamine dimesylate vs placebo.
aWeekly proportions based on number relapsing out of total number of 

participants with data at that week in each group.
bNumber of participants relapsing at each week in each treatment group.
cWeeks after randomized withdrawal, weeks 1–6, are analogous to weeks 4–9 of 

the overall study scheme.
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Table 2. Common (≥ 2%) Treatment-Emergent Adverse 
Events (TEAEs) During the Open-Label and Randomized 
Withdrawal Phases (randomized safety population), n (%)

Adverse Eventa

Open-Label Phase—
Lisdexamfetamine 

Dimesylate,  
All Doses (n = 122)

Randomized  
Withdrawal Phase

Lisdexamfetamine 
Dimesylate,  

All Doses (n = 56)
Placebo 
(n = 60)

Any TEAE 25 (20.5) 27 (48.2) 18 (30.0)
Fatigue 1 (0.8) 2 (3.6) 1 (1.7)
Headache 3 (2.5) 8 (14.3) 3 (5.0)
Increased appetite 0 1 (1.8) 2  (3.3)
Insomnia 2 (1.6) 3 (5.4) 3 (5.0)
Joint sprain 1 (0.8) 2 (3.6) 0
Upper respiratory  

tract infection
3 (2.5) 5 (8.9) 0

aPreferred term, Medical Dictionary for Regulatory Activities (MedDRA), 
Version 11.1.

for placebo groups. At endpoint, 1 participant (lisdex-
amfetamine dimesylate 50 mg/d during randomized 
withdrawal phase) met potentially clinically important 
criteria for weight decrease ≥ 7%, and 1 participant 
(placebo during the randomized withdrawal phase) 
met criteria for weight increase ≥ 7%. 

Small mean changes in blood pressure and pulse rate 
from baseline to week 3 in the open-label treatment 
phase and at endpoint in the randomized withdrawal 
phase were seen for both lisdexamfetamine dimesylate 
(across dose groups) and placebo groups. During the 
open-label phase, mean (SD) change in SBP and DBP 
ranged from 0.0 (7.11) mm Hg to 1.2 (8.64) mm Hg 
and 0.8 (5.73) mm Hg to 1.6 (5.55) mm Hg, respec-
tively. During the randomized withdrawal phase, for 
lisdexamfetamine dimesylate and placebo groups, 
respectively, mean (SD) change in SBP was −1.9 (8.70) 
mm Hg and 0.2 (8.73) mm Hg and in DBP was −0.5 
(6.58) mm Hg and 0.9 (5.99) mm Hg. At endpoint, 1 
participant treated with placebo had elevated SBP ≥ 140 
mm Hg and DBP ≥ 90 mm Hg, and another participant 
treated with placebo had elevated SBP ≥ 140 mm Hg at 
endpoint. Two participants taking lisdexamfetamine 
dimesylate had DBP ≥ 90 mm Hg at endpoint. During 
the open-label phase, mean (SD) changes in pulse rate 
ranged from 0.2 (9.77) bpm to 8.6 (8.53) bpm. During 
the randomized withdrawal phase, mean (SD) change 
in pulse rate was −0.4 (8.97) bpm and −2.6 (10.46) 
bpm for the lisdexamfetamine dimesylate and placebo 
groups, respectively. At endpoint, 2 participants, both 
taking lisdexamfetamine dimesylate, had elevated pulse 
rate ≥ 100 bpm, 1 of these at 2 consecutive visits.

DISCUSSION

Among adults receiving commercially available 
lisdexamfetamine dimesylate for ≥ 6 months with 
adequate therapeutic response at study entry, lisdex-
amfetamine dimesylate efficacy was maintained in 
those randomly assigned to continued active treatment, 
compared with those randomly assigned to placebo. In 

the group receiving continued lisdexamfetamine dimesylate, 
< 9% of participants met criteria for ADHD symptom relapse 
versus 75% of those receiving placebo. Most participants who 
experienced relapse of ADHD symptoms met criteria within 
the first 2 weeks of the randomized withdrawal phase.

These efficacy findings for lisdexamfetamine dimesylate 
versus placebo in the reduction of ADHD symptoms and 
global illness severity are in line with previous short-term 
and medium- to long-term studies in adults with ADHD. In 
a 4-week, randomized, placebo-controlled study,11 lisdex-
amfetamine dimesylate treatment given at the same doses of 
30, 50, and 70 mg/d as used in the current trial resulted in 
significant decreases from the first week of treatment versus 
placebo.

The implemented randomized withdrawal study 
design has been recommended as a viable alternative14 to 
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medium- to long-term placebo-controlled trials to provide 
data on maintenance of efficacy of medium- to long-term 
treatment versus a placebo condition. This design has been 
used with some success to examine medium- to long-term 
efficacy with medication to treat ADHD, including atomoxe-
tine21 and various methylphenidate preparations.22,23 The 
randomized withdrawal design has also been used to assess 
medium- to long-term efficacy in treating other neuropsych-
iatric disorders such as major depressive disorder24,25 and 
acute mania.26 These studies share common design features 
with the current study including (1) an initial open-label 
treatment period to allow stabilization and assessment of 
therapeutic response, (2) objective assessments to identify 
responders eligible for entry into the randomized phase, and 
(3) defined objective and subjective criteria for assessing 
maintenance of efficacy versus relapse of symptoms. In the 
current trial, the open-label treatment phase prospectively 
confirmed treatment regimen and response to lisdexam-
fetamine dimesylate.

Despite the recognized advantages, this design approach 
can be challenging to implement. Recruitment for studies 
using this design appears to be difficult and time-consuming. 
This is most likely related to the need to identify participants 
who are currently adherent with medium- to long-term 
treatment and are responding well, yet who are willing to 
be potentially randomly assigned to placebo. In the trial 
described by Biederman et al,23 approximately 90% of par-
ticipants dropped out or were excluded prior to entering the 
randomized withdrawal phase, limiting interpretability of 
the final results. The current moderate-sized study with 36 
sites enrolling patients required over 15 months to complete. 
Use of the randomized withdrawal phase design also pre-
sented challenges to cross-study effect size comparisons; any 
resulting effect sizes would not be comparable with effect 
sizes derived from conventional studies.

TEAEs, weight assessments, and vital signs in the current 
study were generally in line with results of previous studies 
of lisdexamfetamine dimesylate in adults11,27,28 and consis-
tent with findings for other long-acting psychostimulant 
medications.8,10,29 The incidence of TEAEs in this study was 
generally lower than in other lisdexamfetamine dimesylate 
studies; this was not unexpected given the entry criterion 
of ≥ 6 months’ stable treatment with lisdexamfetamine 
dimesylate.

Findings of this study should be considered in light of 
several methodological limitations and factors. Exclusion 
of participants with active cardiovascular conditions or 
other unstable medical or psychiatric conditions may limit 
extrapolation of findings to the general clinical popula-
tion. The study population comprised mainly white, young 
adults, potentially limiting generalizing results to other 
ethnic groups and older adults. Interestingly, unlike many 
recent clinical trials of long-acting pharmacotherapy agents 
in adults with ADHD, which enroll more men than women 
(ranging from 50.0% to 69.7%),8,10,11,27,29–34 most partici-
pants in this study were female. The greater proportion of 
women raises the possibility that women are more likely to 

acknowledge the need to be more adherent with, and more 
responsive to, medium- to long-term care, making them 
more likely to be recruited into this type of study design. 
Because only responders to medium- to long-term lisdexam-
fetamine dimesylate treatment were included, the magnitude 
of therapeutic response maintenance may be accentuated 
and the limited occurrence of adverse events and other safety 
concerns may be minimized, compared with a nonselected 
population.

CONCLUSIONS

This randomized withdrawal study demonstrates the 
maintenance of lisdexamfetamine dimesylate efficacy in 
adults treated for a minimum of 6 months. Most participants 
treated with placebo and a small proportion of those treated 
with lisdexamfetamine dimesylate during the randomized 
withdrawal phase experienced ADHD symptom relapse 
within 2 weeks of beginning randomized treatment. These 
study findings suggest the need for practicing clinicians and 
their patients to be aware of the importance of maintain-
ing lisdexamfetamine dimesylate medication adherence for 
both optimizing clinical response and decreasing the risks of 
ADHD symptom relapse. In this study, the safety profile was 
generally consistent with previous lisdexamfetamine dimes-
ylate studies and with that of long-acting psychostimulants 
used in the treatment of ADHD. No new clinically relevant 
safety signals were associated with abrupt discontinuation of 
lisdexamfetamine dimesylate. 
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(Vyvanse), methylphenidate (Focalin, Daytrana, and others).
Author affiliations: Bayou City Research, Houston, Texas (Dr Brams); 
Duke University Medical Center, Durham, North Carolina, and the 
University of North Carolina at Chapel Hill (Dr Weisler); Division of 
Child and Adolescent Psychiatry, University Hospitals Case Medical 
Center, Cleveland, Ohio (Dr Findling); and Shire Development LLC, 
Wayne, Pennsylvania (Drs Gasior, Ferreira-Cornwell, and Squires and  
Mr Hamdani).
Author contributions: The content of this manuscript, the ultimate 
interpretation, and the decision to submit it for publication in the  
Journal of Clinical Psychiatry were made by the authors independently.
Potential conflicts of interest: Dr Brams has been a speaker for 
Cephalon, Eli Lilly, McNeil, Novartis, Pfizer, Shire, and Wyeth. Dr 
Weisler has been a consultant to Abbott, Agency for Toxic Substances 
and Disease Registry, AstraZeneca, Biovail, Bristol-Myers Squibb, Centers 
for Disease Control and Prevention, Cephalon, Corcept, Eli Lilly, Forest, 
GlaxoSmithKline, Johnson & Johnson, Medscape Advisory Board, 
National Institute of Mental Health, Organon, Otsuka America, Pfizer, 
Pharmacia, Sanofi, Sanofi-Synthelabo, Shire, Solvay, Sunovion, Transcept, 
TransTech, Validus, and Wyeth; has been on the speakers bureaus of 
Abbott, AstraZeneca, Biovail, Bristol-Myers Squibb, Burroughs Wellcome, 
Cephalon, Ciba Geigy, Eli Lilly, Forest, GlaxoSmithKline, Janssen, 
Johnson & Johnson, Novartis, Organon, Pfizer, Sanofi, Sanofi-Synthelabo, 
Shire, Solvay, Sunovion, Validus, and Wyeth; received research support 
from Abbott, AstraZeneca, Biovail, Bristol-Myers Squibb, Burroughs 
Wellcome, CeNeRx, Cephalon, Ciba Geigy, CoMentis, Dainippon 
Sumitomo America, Eisai, Eli Lilly, Forest, GlaxoSmithKline, Janssen, 
Johnson & Johnson, Lundbeck, McNeil, Medicinova, Merck, National 
Institute of Mental Health, Neurochem, New River, Novartis, Organon, 
Pfizer, Pharmacia, Repligen, Saegis, Sandoz, Sanofi, Sanofi-Synthelabo, 
Schwabe/Ingenix, Sepracor, Shire, Sunovion, Synaptic, Takeda, TAP, 
Theravance, Transcept, UCB Pharma, Vela, and Wyeth; and has held  
or holds stock in Bristol-Myers Squibb, Cortex, Merck, and Pfizer.  
Dr Findling has, in the past 12 months, received research support  
from AstraZeneca, Bristol-Myers Squibb, Forest, GlaxoSmithKline, 



© COPYRIGHT 2012 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2012 PHYSICIANS POSTGRADUATE PRESS, INC.

Lisdexamfetamine Dimesylate in Adults With ADHD

983J Clin Psychiatry 73:7, July 2012

Johnson & Johnson, Eli Lilly, Merck, Otsuka, Pfizer, Rhodes 
Pharmaceuticals, Shire, Supernus, and Wyeth; served as a consultant to 
Alexza, Bristol-Myers Squibb, Forest, GlaxoSmithKline, KemPharm, Lilly, 
Lundbeck, Merck, Novartis, Noven, Otsuka, Pfizer, Schering-Plough, 
Seaside Therapeutics, Sepracor, Shire, Sunovion, Supernus, Transcept, 
and Wyeth; and served as a speaker for Shire. Drs Gasior and Ferreira-
Cornwell and Mr Hamdani are employees of and hold stock and/or stock 
options in Shire. Dr Squires is an employee of Shire and holds stock  
and/or options in Shire, Johnson & Johnson, and Pfizer.
Funding/support: Clinical research was funded by the sponsor, Shire 
Development LLC, Wayne, Pennsylvania. 
Role of sponsor: The sponsor was involved in the design, collection, 
analysis, interpretation, and fact-checking of information.
Previous presentation: These data were previously presented at the 164th 
Annual Meeting of the American Psychiatric Association; May 14–18, 
2011; Honolulu, Hawaii.
Acknowledgment: Under the direction of the authors, Karen Dougherty, 
PhD, and Michael Pucci, PhD, employees of Scientific Communications 
and Information (SCI), provided writing assistance for this publication. 
Editorial assistance in formatting, proofreading, copyediting, and fact-
checking was also provided by SCI. Shire Development LLC provided 
funding to SCI for support in writing and editing this manuscript. Brian 
Scheckner, PharmD, and Thomas Babcock, DO, from Shire Development 
LLC, and Joyce Zinsenheim, MD, as a consultant to Shire Development 
LLC, also reviewed and edited the manuscript for scientific accuracy.

REFERENCES

 1. Kessler RC, Adler L, Barkley R, et al. The prevalence and correlates of 
adult ADHD in the United States: results from the National Comorbidity 
Survey Replication. Am J Psychiatry. 2006;163(4):716–723. doi:10.1176/appi.ajp.163.4.716 PubMed

 2. Biederman J, Petty CR, Fried R, et al. Educational and occupational 
underattainment in adults with attention-deficit/hyperactivity disorder:  
a controlled study. J Clin Psychiatry. 2008;69(8):1217–1222. doi:10.4088/JCP.v69n0803 PubMed

 3. Biederman J, Faraone SV, Spencer TJ, et al. Functional impairments in 
adults with self-reports of diagnosed ADHD: a controlled study of 1001 
adults in the community. J Clin Psychiatry. 2006;67(4):524–540. doi:10.4088/JCP.v67n0403 PubMed

 4. Gibbins C, Weiss M. Clinical recommendations in current practice 
guidelines for diagnosis and treatment of ADHD in adults. Curr 
Psychiatry Rep. 2007;9(5):420–426. doi:10.1007/s11920-007-0055-1 PubMed

 5. Atkinson M, Hollis C. NICE guideline: attention deficit hyperactivity 
disorder. Arch Dis Child Educ Pract Ed. 2010;95(1):24–27. doi:10.1136/adc.2009.175943 PubMed

 6. Canadian ADHD Resource Alliance. Canadian ADHD Practice 
Guidelines. 3rd ed. http://www.caddra.ca/cms4/pdfs/
caddraGuidelines2011.pdf. Updated October 2011. Accessed May 18, 
2012.

 7. Vyvanse [package insert]. Wayne, PA: Shire US Inc; 2011.
 8. Weisler RH, Biederman J, Spencer TJ, et al; SLI381308 Study Group. 

Mixed amphetamine salts extended-release in the treatment of adult 
ADHD: a randomized, controlled trial. CNS Spectr. 2006;11(8): 
625–639. PubMed 

 9. Adler LA, Zimmerman B, Starr HL, et al. Efficacy and safety of OROS 
methylphenidate in adults with attention-deficit/hyperactivity disorder:  
a randomized, placebo-controlled, double-blind, parallel group, dose-
escalation study. J Clin Psychopharmacol. 2009;29(3):239–247. doi:10.1097/JCP.0b013e3181a390ce PubMed 

10. Spencer TJ, Adler LA, McGough JJ, et al; Adult ADHD Research Group. 
Efficacy and safety of dexmethylphenidate extended-release capsules in 
adults with attention-deficit/hyperactivity disorder. Biol Psychiatry. 
2007;61(12):1380–1387. doi:10.1016/j.biopsych.2006.07.032 PubMed 

11. Adler LA, Goodman DW, Kollins SH, et al; 303 Study Group.  
Double-blind, placebo-controlled study of the efficacy and safety  
of lisdexamfetamine dimesylate in adults with attention-deficit/
hyperactivity disorder. J Clin Psychiatry. 2008;69(9):1364–1373. doi:10.4088/JCP.v69n0903 PubMed 

12. Gillberg C, Melander H, von Knorring A-L, et al. Long-term stimulant 
treatment of children with attention-deficit hyperactivity disorder 
symptoms: a randomized, double-blind, placebo-controlled trial.  
Arch Gen Psychiatry. 1997;54(9):857–864. doi:10.1001/archpsyc.1997.01830210105014 PubMed 

13. Rösler M, Fischer R, Ammer R, et al. A randomised, placebo-controlled, 
24-week, study of low-dose extended-release methylphenidate in adults 
with attention-deficit/hyperactivity disorder. Eur Arch Psychiatry Clin 
Neurosci. 2009;259(2):120–129. doi:10.1007/s00406-008-0845-4 PubMed 

14. Committee for Medicinal Products for Human Use. Guideline on the 
Clinical Investigation of Medicinal Products for the Treatment of 

Attention Deficit Hyperactivity Disorder (ADHD). http://www.ema.
europa.eu/docs/en_GB/document_library/Scientific_guideline/2010/08/
WC500095686.pdf. Updated October 2010. Accessed May 18, 2012.

15. American Psychiatric Association. Attention-deficit and disruptive 
behavior disorders. Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition, Text Revision. Washington, DC: American Psychiatric 
Association; 2000:85–93.

16. DuPaul GJ, Power TJ, Anastopoulos AD, et al. ADHD Rating Scale-IV: 
Checklists, Norms, and Clinical Interpretation. New York, NY: Guilford 
Press; 1998.

17. Adler L, Cohen J. Diagnosis and evaluation of adults with attention-
deficit/hyperactivity disorder. Psychiatr Clin North Am. 2004;27(2): 
187–201. doi:10.1016/j.psc.2003.12.003 PubMed 

18. Guy W. Clinical global impressions. ECDEU Assessment Manual for 
Psychopharmacology. Rockville, MD: US Department of Health, 
Education, and Welfare; Public Health Service, Alcohol, Drug Abuse and 
Mental Health Administration, NIMH Psychopharmacology Research 
Branch; 1976:218–222.

19. First MB, Spitzer RL, Gibbon M, et al. Structured Clinical Interview for 
DSM-IV Axis I Disorders. New York, NY: Biometrics Research, Columbia 
University; 2008.

20. Posner K, Brent D, Lucas C, et al. Columbia-Suicide Severity Rating Scale. 
http://www.maps.org/mdma/mt1_docs/c-ssrs1-14-09-baseline.pdf. 
Updated January 14, 2009. Accessed May 21, 2012. 

21. Michelson D, Buitelaar JK, Danckaerts M, et al. Relapse prevention in 
pediatric patients with ADHD treated with atomoxetine: a randomized, 
double-blind, placebo-controlled study. J Am Acad Child Adolesc 
Psychiatry. 2004;43(7):896–904. doi:10.1097/01.chi.0000125089.35109.81 PubMed 

22. Nolan EE, Gadow KD, Sprafkin J. Stimulant medication withdrawal 
during long-term therapy in children with comorbid attention-deficit 
hyperactivity disorder and chronic multiple tic disorder. Pediatrics. 
1999;103(4 pt 1):730–737. PubMed 

23. Biederman J, Mick E, Surman C, et al. A randomized, 3-phase, 34-week, 
double-blind, long-term efficacy study of osmotic-release oral system-
methylphenidate in adults with attention-deficit/hyperactivity disorder. 
J Clin Psychopharmacol. 2010;30(5):549–553. doi:10.1097/JCP.0b013e3181ee84a7 PubMed 

24. Liebowitz M, Lam RW, Lepola U, et al. Efficacy and tolerability of 
extended release quetiapine fumarate monotherapy as maintenance 
treatment of major depressive disorder: a randomized, placebo-controlled 
trial. Depress Anxiety. 2010;27(10):964–976. doi:10.1002/da.20740 PubMed 

25. Kamijima K, Burt T, Cohen G, et al. A placebo-controlled, randomized 
withdrawal study of sertraline for major depressive disorder in Japan.  
Int Clin Psychopharmacol. 2006;21(1):1–9. doi:10.1097/01.yic.0000182118.57510.d1 PubMed 

26. Kafantaris V, Coletti DJ, Dicker R, et al. Lithium treatment of acute mania 
in adolescents: a placebo-controlled discontinuation study. J Am Acad 
Child Adolesc Psychiatry. 2004;43(8):984–993. doi:10.1097/01.chi.0000129223.89433.74 PubMed 

27. Weisler R, Young J, Mattingly G, et al; 304 Study Group. Long-term safety 
and effectiveness of lisdexamfetamine dimesylate in adults with attention-
deficit/ hyperactivity disorder. CNS Spectr. 2009;14(10):573–585. PubMed 

28. Wigal T, Brams M, Gasior M, et al. 316 Study Group. Randomized, 
double-blind, placebo-controlled, crossover study of the efficacy and 
safety of lisdexamfetamine dimesylate in adults with attention-deficit/
hyperactivity disorder: novel findings using the adult workplace 
environment design. Behav Brain Funct. 2010;6:34. doi:10.1186/1744-9081-6-34 PubMed 

29. Biederman J, Mick E, Surman C, et al. A randomized, placebo-controlled 
trial of OROS methylphenidate in adults with attention-deficit/
hyperactivity disorder. Biol Psychiatry. 2006;59(9):829–835. doi:10.1016/j.biopsych.2005.09.011 PubMed 

30. Medori R, Ramos-Quiroga JA, Casas M, et al. A randomized, placebo-
controlled trial of three fixed dosages of prolonged-release OROS 
methylphenidate in adults with attention-deficit/hyperactivity disorder. 
Biol Psychiatry. 2008;63(10):981–989. doi:10.1016/j.biopsych.2007.11.008 PubMed 

31. Adler LA, Spencer T, McGough JJ, et al. Long-term effectiveness and 
safety of dexmethylphenidate extended-release capsules in adult ADHD. 
J Atten Disord. 2009;12(5):449–459. doi:10.1177/1087054708320397 PubMed 

32. Michelson D, Adler L, Spencer T, et al. Atomoxetine in adults with 
ADHD: two randomized, placebo-controlled studies. Biol Psychiatry. 
2003;53(2):112–120. doi:10.1016/S0006-3223(02)01671-2 PubMed 

33. Adler LA, Spencer T, Brown TE, et al. Once-daily atomoxetine for adult 
attention-deficit/hyperactivity disorder: a 6-month, double-blind trial. 
J Clin Psychopharmacol. 2009;29(1):44–50. doi:10.1097/JCP.0b013e318192e4a0 PubMed 

34. Adler L, Dietrich A, Reimherr FW, et al. Safety and tolerability of once 
versus twice daily atomoxetine in adults with ADHD. Ann Clin Psychiatry. 
2006;18(2):107–113. doi:10.1080/10401230600614603 PubMed 


	Table of Contents

