
UC Irvine
ICTS Publications

Title
A Randomized, Double-Blind, Placebo-Controlled, Phase II Study of Oral ELND005 (scyllo-
Inositol) in Young Adults with Down Syndrome without Dementia.

Permalink
https://escholarship.org/uc/item/1299n2kb

Journal
Journal of Alzheimer's disease : JAD, 58(2)

ISSN
1875-8908

Authors
Rafii, Michael S
Skotko, Brian G
McDonough, Mary Ellen
et al.

Publication Date
2017

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, 
availalbe at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/1299n2kb
https://escholarship.org/uc/item/1299n2kb#author
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


A Randomized, Double-Blind, Placebo-Controlled, Phase 2 Study 
of Oral ELND005 (scyllo-Inositol) in Young Adults with Down 
Syndrome without Dementia

Michael S. Rafii1,2,*, Brian G. Skotko3,4, Mary Ellen McDonough3, Margaret Pulsifer4,5, 
Casey Evans5, Eric Doran6, Gabriela Muranevici2, Patrick Kesslak7, Susan Abushakra8, and 
Ira T. Lott6 for the ELND005-DS Study Group
1Alzheimer’s Therapeutic Research Institute (ATRI) at University of Southern California

2Department of Neurosciences, University of California, San Diego

3Down Syndrome Program, Division of Medical Genetics, Department of Pediatrics, 
Massachusetts General Hospital, Boston

4Harvard Medical School, Boston

5Psychology Assessment Center, Department of Psychiatry, Massachusetts General Hospital, 
Boston

6Department of Pediatrics, University of California, Irvine

7ACADIA Pharmaceuticals

8Alzheon, Inc

Abstract

Background—ELND005 (scyllo-Inositol; cyclohexane-1,2,3,4,5,6-hexol) has been evaluated as 

a potential disease-modifying treatment for Alzheimer’s disease (AD). Individuals with Down 

syndrome (DS) have an increased risk for developing AD dementia.

Objective—To evaluate the safety and tolerability of ELND005 and to determine its 

pharmacokinetics (PK) and relationship between PK parameters, safety outcome measures, and 

exploratory efficacy outcome measures in young adults with DS without dementia.

Methods—This was a prospective, randomized, double-blind, placebo-controlled, parallel-group, 

three-arm, multicenter Phase 2 study of the safety and pharmacokinetics of ELND005 

administered orally for 4 weeks (ClinicalTrials.gov NCT01791725). Participants who met study 

eligibility criteria were randomly assigned in a 2:1:1 ratio to receive ELND005 at either 250 mg 

twice daily (BID) or 250 mg once daily (QD) or matching placebo for 4 weeks.

Results—There were no apparent treatment group-related trends on cognitive or behavioral 

measures and there were no SAEs and no deaths in the study. Overall, mean changes from baseline 
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in clinical laboratory parameters, vital sign measurements, electrocardiogram (ECG) results, and 

other physical findings were unremarkable. ELND005 accumulation averaged approximately 2-

fold with QD dosing, and 3- to 4-fold with BID dosing.

Conclusion—Overall, treatment of adults with DS with ELND005 at both doses was well 

tolerated, achieved measurable blood levels and demonstrated no safety findings. Further studies 

will be needed to test efficacy.
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INTRODUCTION

Down syndrome (DS), due to trisomy 21, is one of the most common genetic disorders, with 

a prevalence rate of approximately 12.6 per 10,000, or 1 in 792 live births in the United 

States [1]. Persons with DS exhibit a variety of well-characterized physical and behavioral 

conditions during development that persist throughout life including phenotypic features [2, 

3] as well as impaired cognitive function ranging from mild to profound in severity [4, 5]. Of 

particular interest, triplication of chromosome 21 results in life-long overproduction of 

amyloid-β and consistently high levels of brain myo-inositol. Overproduction of amyloid-β 
leads to the early development of AD pathology in DS [6]. Individuals with DS develop the 

same biomarker changes as in sporadic AD [7, 8]. Amyloid-β oligomers are thought to lead 

to neuronal toxicity and synaptic dysfunction even before the appearance of amyloid plaques 

[9]. Another contributory factor to dementia in DS is thought to involve abnormalities in 

myo-inositol metabolism as the serum sodium myo-inositol co-transporter gene is localized 

to chromosome 21 [10]. High levels of brain myo-inositol, in both children and adults with 

DS correlates with the severity of cognitive dysfunction [11, 12]. Elevated myo-inositol 

levels are also thought to be associated with abnormal neuronal signaling mechanisms 

leading to abnormal synaptic activity and cortical network dysfunction [13].

ELND005 (scyllo-Inositol), an endogenous myo-inositol isomer, is a novel compound in 

clinical development that could reduce amyloid toxicity and regulate myo-inositiol levels to 

improve function in patients with DS. In preclinical studies, ELND005 has shown amyloid 

anti-aggregation effects in vitro, protective effects on oligomer-induced neuronal toxicity, 

and positive effects on learning in animal models of AD [14-16]. ELND005 has also shown 

both amyloid and myo-inositol lowering effects in cerebrospinal fluid (CSF) and brain 

respectively in patients with AD [17]. In a previous phase II study of ELND005 in sporadic 

AD [17], there were four treatment arms: placebo or ELND005 (250, 1,000, or 2,000 mg) 

administered orally BID. Based on the 48-week safety review, patients in the 1,000 and 

2,000 mg groups were withdrawn. Specifically, at the higher doses, there was an increased 

risk of respiratory infections. The incidence of withdrawals due to AE was higher in the 

1,000 mg (16.9%) and 2,000 mg (13.2%) groups than in the 250 mg (10.2%) and placebo 

(9.6%) groups. The incidence of SAEs was also higher in the ELND005 groups compared 

with placebo (23.1%, 22.5%, 21.6%, and 13.3%, in the 2,000 mg, 1,000 mg, 250 mg, and 

placebo groups, respectively). The incidence of respiratory tract infections was higher in the 

1,000 mg and 2,000 mg groups than in the placebo and 250 mg groups. Therefore, the 250 
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mg qd and 250 mg bid dose were selected due to their acceptable long-term safety and 

beneficial trends on cognition in mild AD within the general population [17]. In the current 

study, a chest x-ray was performed at screening to evaluate for any potential respiratory 

infections.

In addition, at the 250-mg bid dose of ELND005 in Phase II AD studies, there was an 

approximately 40% reduction in brain myo-inositol levels in participants who underwent 

brain magnetic resonance spectroscopy (MRS) [17]. The phosphoinositol (PI) cascade in 

neurons is an important signaling pathway in response to stimulation by neurotransmitters 

and growth factors. Despite the fact, that neuronal myo-inositol might enhance synaptic 

activity, the compound has not be tested in DS.

The mechanism of action of ELND005 directly affects both β-amyloid clearance and myo-

inositol regulation to improve cognitive function. This study is a 4-week randomized, 

double-blind, placebo-controlled, safety and pharmacokinetic (PK) study of oral ELND005 

in people with DS, ages 18-45, without dementia. Exploratory cognitive assessments were 

also included in this study to evaluate the ability of the people with DS to complete the tests 

and support their utility as cognitive measures in future trials involving people with DS.

There is a dearth of drugs approved for DS, with no consensus on optimal cognitive outcome 

measures for clinical trials. Thus far, the main approach to improving cognitive function in 

people with DS has been to evaluate drugs that have been in clinical trials for the treatment 

of AD. Cholinesterase inhibitors and memantine have not been successful in consistently 

improving cognitive function in either demented or non-demented people with DS [18-22]. 

Other studies of potential therapeutics, such as vitamin E, have not been successful in DS 

[23]. Hoffman La-Roche conducted a phase II trial of the GABAA α5 antagonist, RG1662 

to improve cognition in people with DS (NCT02024789). That study did not meet its 

primary endpoints on improvement in cognition and function. AC Immune has recently 

launched a phase Ib placebo-controlled, multicenter study to evaluate the anti-amyloid-β 
vaccine ACI-24 in 24 adults with DS (NCT02738450). This current study aims to 

understand the safety and tolerability of ELND-005 in adults with DS.

MATERIALS AND METHODS

Participants

This study was approved by the human subjects review committees of the University of 

California at San Diego, Massachusetts General Hospital and the University of California at 

Irvine. Treatment groups were similar with regard to demographic and baseline 

characteristics (Table 1). All procedures involving experiments on human subjects were 

carried out in accord with the Helsinki Declaration of 1975. All participants signed informed 

consent in person, with the participation of a legally authorized representative. The overall 

mean age was 27.6 years (SD = 6.49 years), and the majority (90.9%) of participants were 

Caucasian. The modified intent to treat (mITT) analysis set included a total of 22 

participants, 14 males and 8 females; 1 additional participant did not complete the study and 

was included only in the safety analysis (Figure 1). Both the placebo and the ELND005 - 

QD groups had an equal number of males and females, but there were more males (nine 
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(75.0%) participants) than females (three (25.0%) participants) in the ELND005 - BID 

group. Overall, participants had a mean IQ score of 54.3 (median: 52.0). The mean IQ score 

in the ELND005 - QD group (63.3) was higher than in the ELND005 – BID (50.6) or 

placebo (55.8) group. Participants were exposed to study drug for a mean of 27.7 days 

(median: 29 days). Mean and median exposure to ELND005 in the BID group were 29.3 and 

29.0 days, respectively, and in the QD group were 23.0 and 28.0 days, respectively; mean 

and median exposure to placebo were 28.3 and 29.0 days, respectively.

Study Procedures

Data was collected from participants from September 2013 to June 2014. The Screening/

Baseline Period was up to 2 weeks in duration when participants underwent standard clinical 

tests for eligibility. Participants were assessed using the Kaufman Brief Intelligence Test – 

Second Edition (KBIT-II) and the Columbia-Suicide Severity Rating Scale (C-SSRS), in 

order to determine suitability for study and then underwent poster-anterior and lateral chest 

X-rays, ECG, and brain magnetic resonance imaging (MRI) at screening. Chest X-rays were 

included in the protocol as the incidence of respiratory tract infections was higher in the 

1,000 mg and 2,000 mg groups than in the placebo and 250 mg groups in the prior AD study 

[17]. All efficacy instruments were administered to obtain baseline scores, and blood 

samples were obtained for baseline ELND005 plasma concentrations.

Participants who met study eligibility criteria were randomly assigned in a 2:1:1 ratio to 

receive ELND005 250 mg twice daily (BID), or ELND005 250 mg once daily (QD), or 

matching placebo for 4 weeks. The first dose of study drug was administered at the Baseline 

visit (Day 1). See Table 2 for schedule of events.

During the 4-week Treatment Period, scheduled visits occurred on Days 14 and 28, and at 

the Early Termination (ET) visit, if applicable. Telephone contact/visits were conducted on 

Days 7 and 21. Concomitant medication review, Adverse Events assessment, and C-SSRS 

suicidality assessment were conducted at every participant visit or telephone contact; PK 

blood draws and additional safety assessments were performed on Days 14 and 28. 

Exploratory Efficacy instruments were administered on the Day 28 (or ET) visit.

Cognitive, Functional and Behavioral Efficacy Instruments

• The Rapid Assessment for Developmental Disabilities – Second Edition 

(RADD-2) test was developed from the low-difficulty items from published 

intelligence tests [24] for evaluation of individuals with intellectual disabilities 

and developmental disabilities.

• The Cognitive Drug Research (CDR) System is a computerized platform for 

testing cognition, including memory and attention that can be completed in 

approximately 20 minutes and is validated in 60 languages [25],[26].

• The Block Design subtest of the Wechsler Adult Intelligence Scale IV (WAIS-

IV) [27].

• The Vineland Adaptive Behavior Scales, Second Edition (VABS-II) assessment 

tool is in the form of an interview-based questionnaire of functioning [28].
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• The Neuropsychiatric Inventory (NPI) [29] is a behavioral measure that assesses 

psychopathology in dementia patients.

A Safety Follow-Up visit was scheduled at 4 weeks after study completion or 

discontinuation of study drug for any reason; participants were evaluated for suicidality and 

a PK blood sample was collected.

Blood Collection

Peripheral venous blood samples were collected; assays for the concentration of ELND005 

in plasma samples were performed at inVentiv Health Clinical Lab, Inc. (Princeton, NJ) and 

determined by a validated gas chromatography/tandem mass spectrometry (GC-MS/MS) 

method. The assay ranges were 0.4 to 80 μg/mL in plasma.

Blood samples were also collected at Baseline (Visit 2) and Day 28 End-of-Study (EOS) for 

ELND005 plasma levels. Samples were collected before dosing (time 0), and at 1.5 (±0.5), 3 

(±0.5), and 4.5 (±0.5) hours after dosing. In addition, participants were encouraged to 

provide optional blood samples at 6 (±1) and 8 (±1) hours after dosing. At Day 14, one 

blood sample was collected, either before or after the first dose of study drug.

Neuroimaging

Brain MRI scans were performed at screening and included fluid-attenuated-inversion-

recovery (FLAIR) and gradient echo sequences for the assessment of potential amyloid-

related imaging abnormalities (ARIAs). All MRI scans were sent to a blinded central MRI 

processing and reading center for analysis, central safety review documented presence or 

absence of cerebral vasogenic edema (or ARIA-E) and incident microhemorrhages (or 

ARIA-H) [30].

Statistical Analysis

Approximately 24 participants were planned to be randomly assigned in a 2:1:1 ratio to 

ELND005 250 mg BID (12 participants), ELND005 250 mg QD (6 participants), or placebo 

(6 participants), respectively. Sample size was not determined based on statistical powering 

for efficacy endpoints and was considered acceptable for this type of safety and PK study. 

All study endpoints were summarized by treatment group using descriptive statistics. 

Categorical results (e.g., gender, race) were reported using frequency and percent. 

Continuous variables (e.g., age, weight) were reported using the number of participants, 

mean, SD, median, minimum, and maximum. Due to the small size of the study, only 

descriptive summary analyses were performed. No formal statistical testing was conducted, 

and therefore, no p-values reported. Because no statistical analyses were performed, there 

were no adjustments for covariates.

RESULTS

A total of 23 participants were randomly assigned and received treatment: 12 participants, 

ELND005 - BID; 5 participants, ELND005 - QD; and 6 participants, placebo. Participants 

were enrolled at 3 study sites in the United States. Of the 23 participants randomized, 22 

(95.7%) completed the study per the protocol. One participant (4.3% overall; ELND005 - 
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QD group) discontinued the study after a single dose of drug for the primary reason of 

“withdrawal by participant.” There were no major protocol deviations reported in this study.

Treatment Compliance

Overall, mean dosing compliance was 93.7% (SD = 20.31%). Mean (SD) dosing compliance 

was higher in the placebo (97.3% (1.75%)) and ELND005 - BID (98.0% (10.53%)) groups 

than in the ELND005 - QD group (79.0% (40.19%)), although the latter group also had 

more inter-participant variability in compliance rate than the other two groups. One 

participant in the ELND005 - QD group discontinued the study after a single dose of study 

drug, for the primary reason of “withdrawal by participant.”

Safety Evaluation

Twenty-three participants were exposed to study drug for a mean of 27.7 days (median, 29 

days). Mean exposure to ELND005 in the BID group was 29.3 days, QD group 23.0 days, 

and placebo 28.3 days. All participants enrolled in the treatment arms received at least one 

dose of study drug and were included in analyses. ELND005 was well tolerated with no 

newly identified safety risks. Treatment-emergent AEs (TEAE) were experienced by more 

participants in the treatment groups than in the placebo group: five (41.7%) participants in 

the ELND005 250 mg BID group, two (40.0%) participants in the ELND005 250 mg QD 

group, and no participants in the placebo group (Table 3).

All reported preferred terms were experienced by no more than a single participant in a 

given treatment group (Table 4). Of the total 12 TEAEs that were reported, 7 (58%) resolved 

(after 1 to 29 days; median duration 5 days) and 4 (33%) were ongoing at the end of the 

study; outcome was not reported for 1 TEAE. All TEAEs were mild in intensity. One 

participant in the study experienced TEAEs considered related to study drug. A mild TEAE 

of oral disorder and a mild TEAE of resting tremor were both assessed as possibly related to 

study drug. No action was taken as a result of either event. The event of oral disorder 

resolved after a duration of 29 days, and the event of resting tremor resolved after a duration 

of 3 days. All reported AEs were experienced by no more than a single participant in a given 

treatment group.

Overall, mean changes from baseline in clinical laboratory parameters, vital sign 

measurements, ECG results, chest x-rays, and other physical findings were transient and 

unremarkable. There were no apparent treatment group-related trends. One participant 

(ELND005 - BID group) was reported to have a TEAE associated with vital sign 

measurements (bradycardia) and one participant (ELND005 - QD group) experienced a 

TEAE of abnormal ECG. Both events were assessed as unrelated to study drug. One 

participant discontinued the study after a single dose of ELND005 due to a mild TEAE of 

anger, which was unrelated to study drug. There were no SAEs and no deaths in the study. 

There were no safety signals noted in laboratory tests, ECGs or chest X-rays for the duration 

of the study.

Rafii et al. Page 6

J Alzheimers Dis. Author manuscript; available in PMC 2018 January 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Pharmacokinetic and Pharmacodynamic Assessment

Plasma levels were calculated based on peripheral venous blood samples that were collected 

from indwelling catheters or by direct venipuncture into collection tubes. Baseline (Visit 2) 

and Day 28 (EOS) blood samples for ELND005 plasma levels were collected before dosing 

(time 0), and at 1.5 (±0.5), 3 (±0.5), and 4.5 (±0.5) hours after dosing. In addition, patients 

were encouraged to provide blood samples at 6 (±1) and 8 (±1) hours after dosing. At Day 

14, one blood sample was collected (either before or after the first dose of study drug on Day 

14).

On the first day of dosing with ELND005 (Baseline Visit; “Day 0”), the plasma 

concentration profile of the ELND005 - QD group (N=5) and the BID group (N=12) 

overlapped, and both increased gradually during the first few hours after dosing. Mean 

maximum (peak) serum concentration (Cmax) was 1.68 to 2.61 μg/mL, and mean Time to 

maximum (peak) serum concentration (Tmax) was 2.7 to 3.2 hours post-dose on Day 0 

(Figure 2). Volume of distribution (VoD) was calculated to be 69.36 L. The area under the 

concentration versus time curve (AUCtau) was 17.58 μg hr/ml.

By Day 14, mean ELND005 plasma concentration in the BID group was approximately 40% 

higher than in the QD group, and at Day 28, the plasma concentration profiles of the two 

treatment groups were clearly separated from each other. Mean Cmax was 4.48 and 6.33 

mg/mL, and mean Tmax was 6.6 and 2.5 hours post-dose, for the QD and BID groups, 

respectively, on Day 28. Apparent steady state was reached by week 4. ELND005 

accumulation averaged approximately 2-fold with QD dosing, and 3- to 4-fold with BID 

dosing (Figure 2).

At the Day 56 Safety Follow-up Visit (4 weeks after last dose of study drug), the average 

plasma concentrations of ELND005 had significantly decreased and were near the lower 

limit of quantitation (<2X LLOQ) in both ELND005 treatment groups. Concentration-time 

profiles of ELND005 at apparent terminal phase could not be reasonably characterized due 

to limited samples at the later time points of each regimen.

Exploratory Efficacy Results

All efficacy analyses were performed on the mITT Set (total of 22 participants). WAIS 

Block design scores, VABS-II, RADD-2 and CDR scores were similar across the treatment 

arms and placebo (Table 5). RADD-2 scores were similar across the treatment arms and 

placebo. Mean (SD) change from baseline to Week 4 was higher in the ELND005 - QD (6.3 

(4.6)) group than the ELND005 - BID (0.4 (4.3)) or placebo (0.7 (2.3)) group. Overall, there 

was wide variability in CDR scores across groups; this is not unexpected, given the small 

number of participants per group.

Total NPI score at baseline was higher in the ELND005 - BID group (mean (SD) 8.6 (14.7)) 

than either the ELND005 - QD group (1.8 (1.5)) or the placebo group (2.2 (3.1)). At Week 4, 

the scores were more similar across all groups (mean (SD) 2.3 (3.6), placebo group; 2.4 

(3.4), ELND005 - BID group; and 4.5 (5.2), ELND005 - QD group), noting that the score 

decreased in the BID group but increased in the QD group (Table 6). The most common 

neuropsychiatric symptoms at baseline were agitation/aggression (8/18 participants), 
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aberrant motor behavior (5/18), and disinhibition (4/18). Participants with baseline 

neuropsychiatric symptoms in the NPI assessment showed a numerical trend favoring the 

250-mg BID dose. Among the subset of participants who had non-zero scores on the NPI at 

baseline (i.e., participants with neuropsychiatric symptoms at baseline), there was a decrease 

in NPI total scores (i.e., improvement) at Week 4 in the ELND005 - BID group in 7 of 8 

participants (Table 6). In comparison, only 1 of 3 participants in the placebo group, and 0 of 

4 participants in the ELND005 - QD group, had an improved NPI total score at Week 4.

DISCUSSION

This study enrolled a total of 23 participants with DS, 18 to 45 years of age (inclusive) 

without dementia, to receive either ELND005 or placebo. Overall, treatment with ELND005 

was well tolerated with no newly identified safety risks for ELND005. All TEAEs were 

experienced by participants in the ELND005 treatment groups and none in the placebo 

group. All reported TEAEs were experienced by no more than a single participant in a given 

treatment group. All TEAEs were mild. One participant discontinued the study due to a mild 

TEAE of anger, which was deemed unrelated to study drug. There were no SAEs and no 

deaths in the study. There were no apparent treatment group-related trends. One participant 

(ELND005 - BID group) experienced a TEAE associated with vital sign measurements 

(bradycardia) and 1 participant (ELND005 - QD group) experienced a TEAE of abnormal 

ECG. Both events were assessed as unrelated to study drug. The incidence of AEs was 

greater in the treatment groups as compared to the placebo group. However, the sample size 

is too small to draw any clear conclusions regarding this observation. There is no clear 

pattern of the nature of AEs associated with drug treatment and no AEs were attributed to 

study drug exposure.

Steady state levels of ELND005 in plasma were achieved by Week 4. ELND005 

accumulation averaged approximately 2-fold with QD dosing, and 3- to 4-fold with BID 

dosing. The plasma concentration profiles of the ELND005 - QD group and the BID group 

overlapped during the first day of dosing and both increased gradually during the first few 

hours after dosing. However, by the Day 14 visit, mean ELND005 plasma concentration in 

the BID group was notably higher than in the QD group; and, at Day 28, the plasma 

concentration profiles of the two treatment groups were clearly separated from each other. In 

a prior phase I study of ELD005 in the general population of healthy adults, concentrations 

in plasma appeared to reach steady state by Day 5 (Liang et al, 2013). Prior PK studies of 

ELND005 in the general (non-DS) population demonstrated that after initial oral 

administration, ELND005 in plasma was rapidly absorbed reaching the maximum 

concentrations at 3.8 hours post-dose and apparent steady state by day 5 [31].

A dose-response effect was not observed in any of the exploratory efficacy assessments, nor 

was it expected given the four week duration of drug exposure. PK modeling of data from 

previous dose-range findings studies indicated that a dose of 250 mg QD was likely to be 

below the therapeutic range of the compound. An important aspect of this study was to 

better understand the utility of exploratory cognitive assessments in clinical trial participants 

with DS. In this regard, we found that all participants were able to successfully complete 

these assessments in a clinical trial setting. Within the functional outcomes, the total VABS-
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II score increased from baseline to Week 4 in the ELND005 - BID group but decreased in 

the ELND005 - QD and placebo groups.

The most common neuropsychiatric behavioral symptoms (NPI subscores) at baseline were 

agitation/aggression, aberrant motor behavior, and disinhibition. There were no apparent 

treatment-related findings in the behavioral outcomes of the NPI total scores when the 

overall treatment groups were compared. However, among the subset of participants who 

had non-zero scores on the NPI at baseline (i.e., participants with neuropsychiatric 

symptoms), there was a trend of a decrease in NPI scores (i.e. improvement) at the 250-mg 

BID dose. This data should be interpreted with caution since the NPI has not yet been 

validated in DS. Indeed, there is a great need for validation studies of cognitive and 

functional outcome measures for AD in DS. Specifically, cognitive outcome measures 

warrant development of lower floors, in order to be appropriate for individuals with DS who 

may be lower cognitive functioning at baseline. Lower floors allow clinical trials to be 

applicable to a broader range of individuals with DS.

This study was focused on safety and pharmacokinetics of ELND005 in young adults with 

DS; our findings indicate the treatment with ELND005 was well tolerated and no safety 

findings to suggest any newly identified safety risks. The study was not powered to prove 

differences between treatment groups. A dose-response effect was not observed in any of the 

exploratory efficacy assessments, nor was it expected. Although limited in sample size, this 

small study may provide support for future longitudinal studies in this population. Study 

limitations include short duration of treatment, small number of participants and potential 

practice effects on exploratory cognitive measures. Nonetheless, PK blood sample were 

reliably obtained in this population and all participants were able to complete the relatively 

complex study procedures.
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Figure 1. Participant Flow
Abbreviations: BID = twice daily, mITT = modified intent to treat, QD = once daily
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Figure 2. Mean (SD) Plasma Concentration of ELND005 (μg/mL) versus Time
Plasma levels were calculated based on peripheral venous blood samples that were collected 

from indwelling catheters or by direct venipuncture into collection tubes. Baseline (Visit 2) 

and Day 28 (EOS) blood samples for ELND005 plasma levels were collected before dosing 

(time 0), and at 1.5 (±0.5), 3 (±0.5), and 4.5 (±0.5) hours after dosing. In addition, patients 

were encouraged to provide blood samples at 6 (±1) and 8 (±1) hours after dosing. At Day 

14, one blood sample was collected (either before or after the first dose of study drug on Day 

14).
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Table 1

Demographic and Baseline Characteristics (mITT Set)

Placebo
(n = 6)

ELND005 250 mg BID
(n = 12)

ELND005 250 mg QDa

(n = 4)
Total

N = 22a

Gender (n (%))

 Male 3 (50.0) 9 (75.0) 2 (50.0) 14 (63.6)

 Female 3 (50.0) 3 (25.0) 2 (50.0) 8 (36.4)

Race (n (%))

 Asian 0 1 (8.3) 0 1 (4.5)

 Black or African American 0 1 (8.3) 0 1 (4.5)

 White 6 (100) 10 (83.3) 4 (100) 20 (90.9)

Ethnicity (n (%))

 Hispanic or Latino 1 (16.7) 1 (8.3) 0 2 (9.1)

 Not Hispanic or Latino 5 (83.3) 11 (91.7) 4 (100) 20 (90.9)

Age (Years)

 Mean (SD) 30.0 (5.93) 26.3 (7.43) 27.8 (4.03) 27.6 (6.49)

 Median 32.0 25.0 29.0 28.0

 Minimum, Maximum 19, 35 18, 40 22, 31 18, 40

IQ (K-BIT)Score

 Mean (SD) 55.8 (6.65) 50.6 (13.81) 63.3 (19.62) 54.3 (13.75)

 Median 54.0 46.0 66.5 52.0

 Minimum, Maximum 48, 68 40, 79 40, 80 40, 80

Abbreviations: BID = twice daily; IQ = intelligence quotient; mITT = modified intent to treat; QD = once daily.to treat; QD = once daily.

The mITT Set does not include 1 participant, who was randomized to the ELND005 – QD group, but did not complete the study. This participant 
was an 18-year-old female with an IQ score of 67.
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Table 3

Overview of Adverse Events

Placebo
(n = 6)
n (%)

ELND005 250 mg BID
(n = 12)
n (%)

ELND005 250 mg QD
(n = 5)
n (%)

Participants with

 Any TEAE 0 5 (41.7) 2 (40.0)

 Any drug-related TEAE 0 1 (8.3) 0

 Serious AEs 0 0 0

 Serious drug-related AEs 0 0 0

Participants withdrawn due to an AE

 TEAE 0 0 1 (20.0)

 Drug-related TEAE 0 0 0

TEAEs by maximum intensity

 Mild 0 5 (41.7) 2 (40.0)

 Moderate 0 0 0

 Severe 0 0 0

 Life threatening 0 0 0

 Fatal 0 0 0

 Total 0 5 (41.7) 2 (40.0)

Drug-related TEAEs by maximum intensity

 Mild 0 1 (8.3) 0

 Moderate 0 0 0

 Severe 0 0 0

 Life threatening 0 0 0

 Fatal 0 0 0

 Total 0 1 (8.3) 0

Deaths 0 0 0

Abbreviations: AE = adverse event; BID = twice daily; QD = once daily; TEAE = treatment-emergent adverse event.

Note: A participant with more than one event in the same category is counted only once in that category. A participant may appear in multiple 
categories. TEAEs from the same category are counted as reported and may appear multiple times in any category.
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Table 4

Summary of Treatment-Emergent Adverse Events by Preferred Term

Adverse Event Preferred Term

Placebo
(n = 6)
n (%)

ELND005 250 mg BID
(n = 12)
n (%)

ELND005 250 mg QD
(n = 5)
n (%)

TEAE Outcome
(Duration)

Participants with at least one TEAE 0 5 (41.7) 2 (40.0)

Bradycardia 0 1 (8.3) 0 (unknown)

Diarrhoea 0 1 (8.3) 0 Resolved (1 day)

Oral disorder 0 1 (8.3) 0 Resolved (29 days)

Pseudofolliculitis barbae 0 1 (8.3) 0 Ongoing

Resting tremor 0 1 (8.3) 0 Resolved (3 days)

Restless legs syndrome 0 1 (8.3) 0 Ongoing

Seasonal allergy 0 1 (8.3) 0 2 episodes, both resolved (5 days, 7 
days)

Catheter site pain 0 0 1 (20.0)a Resolved (5 days)

Muscle strain 0 0 1 (20.0) Ongoing

Electrocardiogram abnormal 0 0 1 (20.0) Ongoing

Anger 0 0 1 (20.0)a Resolved (1 day)

Abbreviations: BID = twice daily; QD = once daily; TEAE = treatment-emergent adverse event.

Note: A participant with more than one event in the same category is counted only once in that category. A participant may appear in multiple 
categories.

a
These 2 events were reported by participant (001-007) who withdrew from the study on Day 7.
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Table 5a

Summary of the Block Design (WAIS-IV) Total Score (mITT Population)

Score Placebo
(N=6)

ELND005 250 mg BID
(N=12)

ELND005 250 mg QD
(N=4)

Baseline

 Mean (SD) 14.7 (6.0) 15.6 (11.8) 19.0 (17.9)

 Median 16.0 11.0 13.0

 Range 8.0–24.0 0.0–37.0 6.0–44.0

Week 4

 Mean (SD) 14.7 (5.5) 16.5 (10.4) 21.3 (20.8)

 Median 14.0 20.0 14.0

 Range 8.0–24.0 0.0 – 29.0 6.0–51.0

Week 4 CFB

 Mean (SD) 0.0 (4.4) 0.9 (6.8) 2.3 (11.1)

 Median 0.0 0.0 3.5

 Range −8.0-4.0 −13.0 – 16.0 −12.0 – 14.0

CFB = Change from baseline, SD= Standard Deviation
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Table 5b

Summary of the VABS-II Total Score (mITT Population)

VABS-II Score Placebo
(N=6)

ELND005 250 mg BID
(N=12)

ELND005 250 mg QD
(N=4)

Baseline

 Mean (SD) 682.3 (60.9) 660.5 (49.1) 690.0 (31.8)

 Median 687.0 666.0 691.0

 Range 597.0–775.0 550.0–736.0 652.0–726.0

Week 4

 Mean (SD) 674.3 (48.9) 672.6 (53.7) 683.3 (32.0)

 Median 689.5 659.5 681.5

 Range 594.0–716.0 565.0–749.0 650.0–720.0

Week 4 CFB

 Mean (SD) −8.0 (26.0) 12.1 (31.2) −6.8 (32.7)

 Median 0.5 12.5 3.0

 Range −59.0 – 13.0 −25.0–82.0 −53–20.0
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Table 5c

Summary of the RADD-2 Total Score (mITT Population)

RADD Total Score (calculated) Placebo
(N=6)

ELND005 250 mg BID
(N=12)

ELND005 250 mg QD
(N=4)

Baseline

 Mean (SD) 62.2 (9.8) 58.7 (10.2) 58.0 (15.6)

 Median 66.5 61.5 63.0

 Range 49.0–73.0 43.0–70.0 36.0–70.0

Week 4

 Mean (SD) 62.8 (10.3) 59.1 (11.5) 64.3 (13.5)

 Median 65.0 62.5 70.5

 Range 49.0–75.0 35.0–72.0 44.0–72.0

Week 4 CFB

 Mean (SD) 0.7 (2.3) 0.4 (4.3) 6.3 (4.6)

 Median 0.5 1.0 5.5

 Range –3.0–4.0 −8.0–8.0 2.0–12.0
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