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INTRODUCTION

* Of the 9 diagnostic criteria for major depressive disorder (MDD),’
“diminished is the

that is clearly cognitive. However, affective symptoms (eg. diminished

energy, sleep disturbances) can also contribute to cognitive

dysfunction.

Cognitive dysfunction can be represented by several types of deficits

involving problem-solving, planning, and information processing.?

- Cognitive deficits can persist in individuals with MDD even atter
remission of depressive symptoms.*

- Persistent can impair daily activiti
or vocational functioning.?

Monoamines play a key role in cognitive processes* and

amphetamines raise monoamine levels, which may be low in
|nd|v|duals with MDD.*

d social

DX), a prodrug of
approved for use in children (26 y), adolescents (1 3-17y), and aduns
with attention deficivhyperactivy disorder (ADHD)

-Ina double-blind, placeb: lled study in
which effect on executive function was the primary endpoint,
LDX augmentation of selective serotonin reuptake inhibitor
(SSRI) monotherapy significantly improved executive function
as measured by a patient-reported rating scale (Behavior Rating
Inventory of Executive Function-Adult Version [BRIEF-A] Self-
Report) in individuals with fully or partially remitted MDD and
persistent executive dysfunction.”

« From the aforementioned study, we report on secondary endpoints.
relating to the effects of LDX augmentation on performance-based
cognitive function.

OBJECTIVE

* To further examine the effects of LDX augmentation of SSRI
monotherapy in individuals with mild MDD and persistent cognitive
dysfunction using data from the objective performance-based CNS
Vital Signs® (CNS Vital Signs, Morrisville, NC) test battery.

METHODS

Study Design

« This double-blind, placebx lled, p P
multicenter study was conducted at 27 US sites.

Participants

« Key inclusion criteria
- Age 18-55 years

- Diagnosis of recurrent, nonpsychotic MDD (Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition, Text Revision
[DSM-IV-TR] criteria) for >2 years before screening

- 8 weeks of SSRI monotherapy before screening

- Asberg ion Rating
<18 at screening and baseline

~ BRIEF-A® Seff-Report Global Executive Composite (GEC) T score
60 at screening and baseline

) total score

suicidality (currently at risk or attempt within 3 y)
- First-degree relative with bipolar | disorder, symptomatic
cardiovascular disease history, or serious cardiac problem
~ Recent history of substance abuse (<6 mo)
Treatment
+ Following a 2-week screening period, eligible participants were
randomized to LDX or matching placebo (1:1 ratio) for 9 weeks of
double-blind augmentation of SSRI monotherapy (Figure 1).
~ During week 1, LDX was given at an initial dosage of 20 mg/d.
- During weeks 2-6, LDX dosage was maintained or increased by 10
mg/d at weekly intervals to optimal dosage (maximum, 70 mg/d).
- During weeks 7-9, optimal dosage was maintained.
« Treatment during follow-up (weeks 10-12) was single-blind placebo
for all participants.

( Figure 1. Study Timeline and Dosing Schedule
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Endpoints

« Change from baseline to week 9/end of study (EOS) on BRIEF-A
Self-Report GEC T score was the primary efficacy endpoint.

« Change from baseline on the CNS Vital Signs battery was a predefined
secondary efficacy endpoint. This battery of 7 tests assesses 10
neurocognitive domains, from which 3 indices were constructed
(Table 1).

‘Table 1. Summary of CNS Vital Signs Tost Battery
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Sustaned attntion 4-part conipuous performance tst

ogrite fxibity  Stroop tot, shifting attetion test

Stifing atention test

Precosingspesd Sy g cong s
Rascion e Stonptest
cove  Bmmetncion St steontes
Fincianindox pescon e Simoptest
Gompec  Procssng oot Synboldot o st
fohaton Gramemony e cotmus pramance st

~ The CNS Vital Signs battery shows validity comparable to that

of similar tests.*

- Individuals take the test on computer; completion time is
approximately 30 minutes.

« Safety and tolerability measures included adverse events (AES), vital
signs, physical examination including weight and body mass index,
laboratory assessments, and electrocardiogram (ECG).

Statistical Analysis

« Analysis of change in BRIEF-A Self-Report GEC T score (primary
endpoint) was conducted in the full-analysis set (FAS: randomized
participants who took >1 study drug dose and had 1 postbaseline
BRIEF-A assessment).

- Analysis of covariance was used for the primary endpoint, with
treatment as a factor and baseline score as a covariate; last
observation carried forward (LOGF) was used to account for
missing data.

- Statistical significance was 2-sided P<0.05.

« GNS Vital Signs data (secondary endpoints) were assessed in the FAS:
- Median standardized index and domain scores at week 9/E0S

between groups were compared using Wilcoxon rank sum tests.

- Mean standardized index scores at baseline, as well as change
from baseline at week 9/EOS, are presented descriptively.

* Safoty and toleratiily wero assossed i the safty.analyss set
randomized participants who took >1 dose of study

‘Shire Development LLC, Wayne, PA;

« Mean BRIEF-A Self-Report GEC T score was <60 in the LDX
group at week 6 and week 9/EOS but not in the placebo group
(Figure 3, inset).

had >1 safety assessment); data are presented descriptively.

RESULTS

and D«
+ The enrolled population comprised 143 participants (placebo,
LDX, n=74).
- Al were included in the FAS and saf lysis set.

- 119 participants completed 9 weeks of treatment (placebo, n=
LDX, n=60); Figure 2 shows the participant disposition.
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CNS Vital Signs (Secondary Endpoint)

Index Assessments

« At week 9/EOS, there were no significant treatment differences in
the median index scores.

* From baseline to week 9/EOS, median standardized scores for CNS
Vital Signs indices generally increased, with the magnitude generally
being more pronounced with LDX (Figure 4)

(Figure 5. Median CNS Vital Signs Domain Standardized Scnres)
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Domain Assessments

« Atweek 9/EOS, there were no significant treatment differences in
median domain scores.

« From baseline to week 9/EOS, median standardized scores for CNS
Vital Signs domains generally increased with LDX; in contrast, scores
for complex attention and memory (verbal, visual, and composite)
tended to decrease with placebo (Figure 5).
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« Most participants were white (86.7%) and female (69.2%); mean =
SD age was 40.7:10.23 years.
BRIEF-A Self-Report GEC T Score (Primary Endpoint)
« Least squares (LS) mean = SE BRIEF-A Seif-Report GEC T scores
decreased during double-blind augmentation (Figure 3).
~ Atweek 9/EOS, the LS mean (95% Ci) treatment difference favored
LDX (-8.0 [-12.7 to ~3.3], P=0.0009).

* Mean = SD baseline index scores for placebo and LDX groups were:
neurocognitive, 96.5+12.81 and 92.7x15.46, respectively (increased
by 2.5x13.74 and 11.5+17.14, respectively, at week 9/EOS); executive
function, 94.817.47 and 93.4217.97 (increased by 6.0+14.43 and
11.0+14.80 at week 9/EOS); complex information speed processing,
98.913.12 and 97.4214.87 (increased by 3.7+9.02 and 8.710.13
at week 9/EOS).

« TEAESs leading to discontinuation included headache with placebo
(n=1) and 1 case each of loss of consciousness, depression, rash,
and suicidal ideation in the LDX group (n=4).

« There were no remarkable changes in vital signs, physical
examinations, laboratory values, or ECG assessments with either
treatment (Table 3).

Table 3. Vital Signs Changes From Baseline at Week 9/EOS, Safety-Analysis Set

‘Systolc biood pressurs, mimblg s 10e03 @ 12940
Diastodc bood pressure, mmHg s 08776 & 2270
Puiseate, boatsiminuts ERe) @ a0
gt kg S 088157 & 2aea
[ s 0208 s s

CONCLUSIONS

* Standardized CNS Vital Signs index and domain scores did

not inp: ip: receiving LDX

with those iving placebo.

There were trends for LDX to demonstrate benefit on

lual domains compared to placebo, but none were
statlstlcally significant.

— These findings are partially consistent with those reported
for BRIEF-A Self-Report GEC T score (prlmary endp int),”
which that LDX

cognitive dysfunction in individuals with fully or partially
remitted MDD and persistent cognitive dysfunction.

* The safety profile of LDX was consistent with prior LDX

ADHD studies and long-acting stimulant use.'*'"

Study limitations

- The study was not powered to assess changes on the
cognitive performance measures assessed by the CNS
Vital Signs test battery; further work should explore this
area of research with larger sample sizes.

- Future research should further elucidate which aspects of
cognitive function are impaired in MDD and which of the
many objective test batteries that are currently available
are most appropriate to assess these processes.

.

ideation) occurred during double-blind treatment.
- 1 serious AE (pelvic inflammatory disease) occurred during the
single-blind phase (follow-up period; participant receiving placebo).
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