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Bl 425809 is a potent and selective glycine transporter 1 (GlyT1) inhibitor being developed for the treatment of cognitive im-
pairment in Alzheimer disease and schizophrenia. Translational studies evaluated the effects of Bl 425809 on glycine levels
in rat and human cerebrospinal fluid (CSF). Oral administration of Bl 425809 in rats induced a dose-dependent increase of
glycine CSF levels from 30% (0.2 mg/kg, not significant) to 78% (2 mg/kg, P < 0.01), relative to vehicle. Similarly, oral admin-
istration of Bl 425809 in healthy volunteers resulted in a dose-dependent increase in glycine CSF levels at steady state, with

a mean 50% increase at doses as low as 10 mg. The peak plasma concentration (C

plasma than in CSF (¢

max

max) Of Bl 425809 was achieved earlier in

3-5 vs. 5-8 hours, respectively). Generally, Bl 425809 was safe and well tolerated. These data pro-

vide evidence of functional target engagement of GlyT1 by Bl 425809.
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Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THIS
TOPIC?

Schizophrenia and Alzheimer’s disease (AD) are char-
acterized by abnormalities in glutamatergic pathways re-
lated to NMDA receptor hypofunction. Inhibition of GlyT1
on the presynaptic membrane or astrocytes is hypothe-
sized to increase glycine levels within the synapse. The
NMDA receptor function may be enhanced by increasing
levels of its co-agonist, glycine, within the synaptic cleft,
which may lead to improvements in cognitive function.
WHAT QUESTION DID THIS STUDY ADDRESS?

What are the effects of administration of Bl 425809,
a novel GlyT1 inhibitor, on glycine levels in both rat and
human CSF?

Schizophrenia and Alzheimer’s disease (AD) are character-
ized by abnormalities in glutamatergic pathways related to
N-methyl-D-aspartate (NMDA) receptor hypofunction.'?
These abnormalities have been associated with cognitive
impairment in both disorders.> NMDA receptors are acti-
vated by glutamate as well as by glycine, which acts as a
necessary co-agonist at the glycine modulatory site.* The
inhibition of glycine transporter 1 (GlyT1), a transporter
that functions to regulate the synaptic levels of glycine,
may, therefore, improve NMDA receptor hypofunction
by elevating the levels of glycine in the synaptic cleft.*
It is hypothesized that increased NMDA receptor signal-
ing results in an increase in long-term potentiation and

; published online on 23 August 2018.

WHAT DOES THIS STUDY ADD TO OUR
KNOWLEDGE?

A dose-dependent increase of glycine levels in CSF
was demonstrated in both rats and healthy volunteers.
These data provide evidence for functional target en-
gagement for Bl 425809.

HOW MIGHT THIS CHANGE CLINICAL
PHARMACOLOGY OR TRANSLATIONAL SCIENCE?
These data provide evidence for GlyT1 inhibition by
Bl 425809 in the human brain, and, therefore, a potential
therapeutic mechanism for cognitive improvement in AD
and schizophrenia. These findings also support the se-
lection of Bl 425809 dosing regimens for future studies.

synaptic plasticity, which may improve cognitive function
and memory.®

Bl 425809 is a novel potent and selective GlyT1 inhibitor
being developed for the treatment of cognitive impairment
associated with schizophrenia and AD.%’ It has previ-
ously been observed that the half-life value of Bl 425809 is
~40 hours, consistent with attainment of steady state within
8 days after administration.®® The objective of the preclinical
study described here was to characterize the potency and
selectivity of Bl 425809, and its effects on glycine concentra-
tion in rat cerebrospinal fluid (CSF). To translate this preclini-
cal study into humans, Bl 425809 was further evaluated in a
phase | study with healthy volunteers. The objectives of this
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phase | study were threefold: to explore the pharmacokinet-
ics (PKs) of Bl 425809 in CSF and plasma following multiple
dosing over a period of 14 days, to investigate its pharmaco-
dynamics (PDs) by means of measuring glycine levels in CSF,
and to evaluate safety and tolerability of Bl 425809.

METHODS

Preclinical study design and methodology

Animals

Procedures involving animals and their care were conducted
in conformity with institutional and European Union guide-
lines (EEC Council Directive 86/609) and were approved by
the Ethical Committee of the responsible regional council
(Tdbingen).

Adult male Wistar rats (Janvier, Le Genest Saint Isle,
France), weighing 200-220 g at day of arrival, were housed
in groups of four per cage, with a controlled temperature
(22 = 1°C) and a 12-hour light-dark cycle (lights on at 6 aw).
Standard rodent food and tap water were freely available.
The rats were left undisturbed for a minimum of 5 days to
allow them to adjust to a new environment until the begin-
ning of the experiment.

Determination of potency and selectivity

The molecular potency of Bl 425809 for GlyT1 was de-
termined by inhibition of [°H]-glycine uptake in human
SK-N-MC cells and rat primary cortical neurons. Briefly,
the SK-N-MC cells were grown on scintillating Cytostar-
96-well microplates and were incubated for 20 minutes.
The inhibitor was diluted to concentrations between
0.9 and 3000 nM in Hank’s Balanced Salt Solution buf-
fer, containing 5 mM of alanine. The uptake of glycine
was initiated by the addition of 250 nM [°H]-labelled
glycine (0.0125 mCi/mL) and scintillation counting was
started immediately over a period of 57 minutes using
a MicroBeta Trilux scintillation counter. The neurons
used for these experiments were prepared accord-
ing to standard protocols from rat cortex (E18) and had
been differentiated in vitro for 7, 11, or 18 days.9 The
assay was run as described for the SK-N-MC cells with
the exception of using 200 nM [3H]—Iabelled glycine
(0.01 mCi/mL). The mean half maximal inhibitory concen-
tration (IC4,) was calculated from the I1C,, obtained from
each experiment individually; further details on statistical
analysis are given in the respective paragraph below.
Selectivity against GlyT2 was evaluated by inhibition of
H]-glycine uptake in HEK cells overexpressing human
GlyT2 following the same protocol as described above for
the SK-N-MC cells. Selectivity of Bl 425809 against other
off-targets (using receptor binding assays against 102 dif-
ferent targets at 10 uM) was evaluated at MDS Pharma
Services (Taipei, Taiwan).

[3

Collection of CSF from rats and determination of
glycine in CSF

Glycine in CSF was measured using a modified method of
Perry et al'°. Briefly, rats were placed in an experimental
room for 1 hour prior to drug administration. Subsequently,
the rats were administered orally with a single dose of ve-
hicle (0.5% Natrosol, containing 0.01% Tween-80; n = 8),
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0.2 mg/kg (n = 8), 0.6 mg/kg (n = 8), or 2 mg/kg (n = 8) of
Bl 425809, with an application volume of 5 mL/kg body
weight. After 90 minutes, the animals were fixed in a ste-
reotaxic apparatus under anesthesia (with subcutaneous
inactin 0.85 mL/kg plus ketavet 0.75 mL/kg), and directly
thereafter, blood was collected, and CSF was collected
via puncture of the cisterna magna. Plasma samples were
generated from blood, then frozen in individual tubes and
stored at —20°C prior to determination of compound lev-
els. Collected CSF samples (50-100 pl) were frozen in indi-
vidual tubes in liquid nitrogen and stored at —70°C prior to
being used for the determination of glycine and compound
levels. Compound levels were determined by high perfor-
mance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS). Glycine was quantified in CSF according
to the method described by Voehringer et al."

Clinical study design and methodology

Study design

This nonrandomized, open-label, sequential-group,
multiple-dose phase | study was conducted at a single site
in Belgium in 25 healthy male volunteers in accordance
with the International Conference for Harmonization (ICH)
of Technical Requirements for Pharmaceuticals for Human
Use, Good Clinical Practice (GCP), and local legislation in
accordance with the principles of the Declaration of Helsinki
(ClinicalTrials.gov identifier: NCT02362516). The study was
reviewed and approved by the independent ethics commit-
tee at the study center. Subjects provided their written in-
formed consent prior to enrollment in the study.

Treatments

Subjects were assigned to four sequential dose groups
(Bl 425809 5, 10, 25, or 50 mg) with six subjects planned
per group. The dose range for this trial was selected based
on the data obtained in the first-in-human single rising
dose trial."? The 10- and 25-mg doses were expected to
reflect a potential human therapeutic dose, the 5-mg dose
was expected to be subtherapeutic, and the 50-mg dose
was expected to be in the supratherapeutic range. Each
subject received the respective dose of Bl 425809, once
daily for 14 consecutive days in the morning. The dose
groups were assessed consecutively in ascending order
of doses, with a time period of at least 7 days between
the first drug administration in the previous dose group
and the first drug administration of the subsequent dose
group. The decision to proceed to the next dose group
was based on the safety and tolerability data of the pre-
ceding groups.

CSF was serially collected through a lumbar catheter
for 14 hours after the first dose and through single lumbar
puncture before the last dose on day 14. On day 1, three
predose samples were taken within 2 hours of catheter
placement at ~30-minute intervals. Subsequent CSF sam-
ples were taken over the course of day 1 at ~1-hour inter-
vals. Plasma samples were collected over the course of day
1 at ~1-hour intervals, at 24-hour intervals on days 2-4, and
at 48-hour intervals on days 6-12. On day 14, plasma sam-
ples were collected over the course of the day at ~1-hour
intervals.
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Subjects

Subjects included in this study were healthy male volun-
teers, between the ages of 18 and 55 years, with a body
mass index (BMI) of 18.5-29.9 kg/mz. Subjects were
deemed healthy according to the investigator’s assess-
ment, which was based on a complete medical history,
including a physical examination, visual tests (fundos-
copy) and vital signs (blood pressure and pulse rate),
12-lead electrocardiogram (ECG), and clinical laboratory
tests.

Subjects were excluded if they showed evidence of a con-
comitant disease upon examination or there were abnormal
findings from the medical examination, vital signs assess-
ment, ECG, or laboratory tests, deemed clinically relevant
by the investigator. Other exclusion criteria included: gas-
trointestinal (Gl); hepatic, renal; respiratory; cardiovascular;
metabolic; immunological; or hormonal disorders; diseases
of the central nervous system (CNS); other neurological
disorders or psychiatric disorders; history of relevant ortho-
static hypotension; fainting spells or blackouts; chronic or
relevant acute infections; and a history of relevant allergy/
hypersensitivity.

Additionally, criteria for removal of individual subjects in-
cluded: an adverse event (AE) or clinically significant labo-
ratory change or abnormality that warranted discontinuation
of treatment, as judged by the investigator; withdrawal of
consent; and suicidal behavior or suicidal ideation.

Study end points

Pharmacokinetics

The primary PK end points, which were determined for
Bl 425809 after the first dose, included: area under the
concentration-time curve (AUC) of the analyte in plasma
and CSF over the time interval from 0-14 hours (AUC,_,,)
and the maximum measured concentration of the analyte
in plasma and CSF (C,,)- The primary PK end point, be-
fore the last dose, was the concentration of the analyte in
plasma and CSF at the time point 312 hours (Cj;,,), meaning
312 hours after the first administration of Bl 425809, which
corresponds to the hypothesized concentration at steady
state. Concentrations of Bl 425809 in plasma and CSF were
determined by a validated HPLC-MS/MS method (Covance,
Salt Lake City, UT). Noncompartmental analysis of plasma
concentration-time data was performed using Phoenix
WinNonlin (professional Network version 5.2, Pharsight
Corporation, Cary, NC).

Additional end points of interest, after the first dose, in-
cluded, among others: C__ ratio of Bl 425809 in CSF com-
pared with plasma and the time from dosing to maximum
measured concentration of the analyte in plasma and CSF

(tm ax) )

Pharmacodynamics

All PD end points, except for time to maximum glycine con-
centration and area under the biomarker effect vs. time curve
ratio from time point 0 hours to 14 hours (AUEC ;i _4,),
were expressed as percent change from baseline in glycine
in CSF. The PD end points determined for glycine, after the
first dose, included: time to maximum glycine concentration

(t.a); Maximum increase in glycine from baseline (£ ,,);
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increase in glycine from baseline at the time point 14 hours
(E,,); and the ratio between the area under the biomarker
effect vs. time curve on treatment from time point 0 hours
to 14 hours (AUEC,, ;o) @nd the baseline area under the
biomarker effect versus time curve from time point 0 hours
to 14 hours (AUEC, . ; AUEC ;i _1,)- The PD end point be-
fore the last Bl 425809 dose was the increase in glycine
from baseline 312 hours after the first dose (E;,,). Glycine
concentrations in CSF were determined by a validated
HPLC-MS/MS method (Boehringer Ingelheim International
GmbH, Drug Metabolism and Pharmacokinetics, Biberach,
Germany). The assay used is an absolute quantitative assay
for exploratory biomarkers using the Marfey’s derivative of
glycine as analyte.”

Safety

Safety and tolerability of Bl 425809 was assessed by qual-
ifying and quantifying the number of subjects with drug-
related AEs.

Statistical analysis

Preclinical

The IC,, values were calculated using a nonlinear fit log (in-
hibitor) vs. response (four parameter analysis). Comparisons
between vehicle and compound-treated groups of animals
were performed by one-way analysis of variance (ANOVA)
followed by the Dunnett’s post hoc analysis.

Clinical

The relationship between the exposures of Bl 425809 in
CSF compared with plasma on day 1 was explored descrip-
tively using a mixed model. Dose proportionality of the pri-
mary end points of Bl 425809 in plasma and CSF (AUC_,,,
Cax and C,,,) was explored using a power model; a
95% confidence interval (Cl) was computed for the slope.
Attainment of steady state was assessed using the trough
plasma concentrations of Bl 425809 between days 2 and
14 and the concentrations taken 24 hours after the last
dose for each dose level. Pairwise comparisons of concen-
trations were performed using two-sided 95% Cls. Safety
data were analyzed using descriptive statistics. All statis-
tical analyses were performed using SAS (current version
9.4, SAS Institute, Cary, NC).

RESULTS
Preclinical
The IC,, of Bl 425809 was determined to be 5.2 + 1.2 nM
in rat primary neurons (Figure 1) and 5.0 nM in human
SK-N-MC cells. In addition, no activity of Bl 425809 against
the related glycine transporter, GlyT2, was demonstrated
nor against other off-targets (IC5, > 10 pM; data not shown).
As shown in Figure 2, single oral administration of
Bl 425809 induced a dose-dependent increase of glycine
CSF levels. Increases of glycine reached on average 30%
at the dose of 0.2 mg/kg (not significant), 61% at 0.6 mg/kg
(P < 0.05), and 78% at 2 mg/kg (P < 0.01), relative to vehicle.
At the time point of plasma/CSF sampling, average plasma
exposure levels of Bl 425809 were 79, 217, and 723 nM at
0.2, 0.6, and 2 mg/kg, respectively. The CSF to plasma ratio
was 2% for all dose groups.
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Figure 1 Inhibition of [®H]-glycine uptake* through GIyT1 by
Bl 425809 in rat primary cortical neurons. div X, differentiated for
X days; GlyT1, glycine transporter 1; IC4,, half maximal inhibitory
value. *The velocity of glycine uptake into primary neurons kept
for 7, 11, or 18 days in culture (div 7, 11, or 18) is depicted as
function of the logarithmic concentration of Bl 425809 in the
culture media.
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Figure 2 Effects of BI 425809 on glycine levels in the rat
cerebrospinal fluid (CSF). Data are expressed as mean + SEM of
eight animals per group; *P < 0.05, **P < 0.01 as compared with
vehicle, Dunnett’s post hoc analyses.

Clinical
Study population
Of the 25 subjects who entered the trial, 22 (88.0%) com-
pleted the planned observation time according to the proto-
col. Two subjects (8.0%) discontinued due to AEs (moderate
headache, nausea, vomiting (5-mg dose group), and mod-
erate procedural headache (10-mg dose group)). These AEs
were of moderate intensity and were not considered drug-
related by the investigator. One subject (4.0%) in the 10-mg
dose group withdrew consent for further participation due
to personal circumstances.

The treated subjects comprised 24 white and 1 Asian
healthy male volunteers. The median (minimum, maximum)
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age was 46 years (20 and 56 years) and the mean (SD) BMI
was 25.3 (2.8) kg/m?. The demographic characteristics of
the subjects are summarized in Table S1.

Pharmacokinetics

The PK parameters in plasma and CSF are summarized
in Table 1. Plasma concentrations of Bl 425809 increased
dose-dependently over the dose range tested. After
reaching C_ .., plasma concentrations of Bl 425809 de-
creased in a biphasic manner (Figure S$1). Following dos-
ing, Bl 425809 was absorbed in plasma with median t__ .
values of 3-5 hours in all dose groups. Steady state was
achieved by day 6. In CSF, the maximum concentrations
were observed in a median t_, range of 5-8 hours. Upon
reaching the maximum concentration of Bl 425809 in CSF,
the concentration remained relatively constant until the last
sampling time point (14 hours postdose; Figure 3).

There was no apparent difference in the dose-normalized
parameters in CSF between the dose groups, indicating a
dose-proportional increase in the exposure to Bl 425809.
In all dose groups, multiple dosing led to accumulation of
B1425809 in plasma and CSF. A high correlation (Spearman’s
correlation coefficient of 0.97) between CSF and plasma
trough concentration at steady state (C,,,) of Bl 425809
was observed when all treatment groups were pooled
(Figure S2); similar results were observed for AUC,_,, and
Chax- Concentrations of Bl 425809 in CSF were markedly
lower than in plasma. However, the CSF to plasma ratio
was constant over time ranging from 7% to 9% over all
dose groups.

Pharmacodynamics

Following single oral doses of Bl 425809, CSF glycine lev-
els increased continuously and slowly in all but one dose
group (25 mg) and reached their maximum at 6-10 hours
(Table 2). The 25-mg dose group revealed a zig zag pattern
(Figure 4a). The increase in glycine after single doses of
Bl 425809 was dose-dependent from 5-25 mg as indicated
by the AUEC ;i 444 and E_,, values (Table 2), whereas the
increase for the 50-mg dose group did not clearly differ
from the 25-mg dose group.

After multiple dosing of Bl 425809, steady state mean
trough glycine CSF concentrations (E,, ) increased with in-
creasing doses from 1% (5 mg) to 123% (50 mg) compared
with baseline (Table 2 and Figure 4b). At steady state, there
was a moderate correlation (Spearman’s correlation coef-
ficient of 0.66) between glycine change from baseline and
Bl 425809 concentration in CSF (Figure S3).

Safety

Of the 25 subjects treated, 22 (88.0%) reported at least
one treatment-emergent AE. There was no apparent dose-
dependency in terms of the frequency of observed AEs, with
AEs most frequently reported by subjects in the 25-mg dose
group (Table 3). The most frequently reported AEs were pro-
cedural headache (16 subjects; 64.0%) followed by back pain
(8 subjects; 32.0%) related to the lumbar catheter placement,
and reported in a similar frequency across all dose groups.
Overall, the frequency of drug-related AEs was low; one sub-
ject (4.0%) in the 25-mg dose group experienced mild nausea,

619

www.cts-journal.com



PK/PD of Bl 425809
Rosenbrock et al.

620

Table 1 Summary of Bl 425809 pharmacokinetic parameters in plasma and CSF

Geometric mean (% gCV), unless otherwise stated

Bl 425809 5 mg (n = 6) BI 425809 10 mg (n = 6) Bl 425809 25 mg (n = 8) Bl 425809 50 mg (n = 5)
Plasma
AUC,_,,, "M 421 (17.6) 829 (18.9) 1,840 (24.2) 3,300 (29.3)
Coras "M 42.3 (23.2) 85.6 (19.5) 176.0 (22.6)° 328.0 (37.5)
Cyyp M 66.7 (40.9)° 107.0 (48.2)° 266.0 (38.4) 445.0 (50.3)
toae N2 5.0 (2.0-8.0) 4.5 (2.0-5.0) 3.0 (3.0-10.0)¢ 5.0 (3.1-12.0)
CSF
AUC,_,,, nM 29.9 (15.4) 59.8 (19.3) 124.0 (27.2)° 260.0 (29.1)
Craxr TM 2.9 (21.3) 5.6 (17.5) 12.2 (26.4)¢ 25.0 (37.5)
Cy1p TM 5.6 (51.8)° 9.7 (41.9)° 21.7 (33.2)° 42.4 (36.7)
toa N2 8.0 (3.0-10.0) 5.5 (5.0-6.0) 6.1 (4.0-8.1)¢ 8.1 (6.0-12.0)

aMedian (minimum-maximum); °n =5;°n=4; 9 =7;°n = 6.

AUC,_,,, area under the concentration-time curve of Bl 425809 in plasma and CSF over the time interval from 0 to 14 hour; C,,,, concentration of Bl 425809
in plasma and CSF at the time point 312 hour; C_ ., maximum measured concentration of Bl 425809 in plasma and CSF after first dose; CSF, cerebrospinal
fluid; gCV, geometric coefficient of variation; t time from first dosing to maximum measured concentration of Bl 425809 in plasma and CSF.
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Figure 3 Geometric mean concentration-time profiles of Bl 425809 in cerebrospinal fluid (CSF), after single and multiple dosing
in healthy male subjects. The dashed line in the figure represents the half maximal inhibitory concentration (IC,;) value of glycine
transporter 1 (GlyT1).

Table 2 Pharmacodynamic parameters of glycine in CSF

PD parameter N Bl4258095mg N Bl42580910mg N Bl 425809 25 mg N Bl 425809 50 mg
Ratio of AUEC o_ype %° 6 16.0 (17.4) 6 37.0 (12.1) 6 53.0 (30.5) 5 47.0 (35.3)

E oo % 6 35.3 (26.4) 6 62.3 (15.3) 8 136 (107) 5 91.9 (89.9)

e NP 6 6.5 (2.0-14.0) 6 10.0 (6.0-14.0) 8 6.2 (3.1-10.7) 5 8.1 (6.0-14.1)

Ey % 6 18.0 (32.1) 6 39.8 (14.5) 6 60.9 (60.7) 5 50.6 (33.8)

Eqpp % 4 117 (24.3) 4 57.0 (48.3) 6 37.9 (45.8) 5 123 (52.5)

All values are mean (SD) unless otherwise stated. AUEC i (_4, ratio between AUEC, ;... (@rea under the biomarker effect vs. time curve on treatment dur-
ing the given interval) and AUEC, . (baseline area under the biomarker effect vs. time curve during the given interval); CSF, cerebrospinal fluid; E,,, effect of
glycine at the time point 14 hours after the first dose; Ej,,, effect of glycine at the time point 312 hours before the last dose is given; £, , maximum effect of
glycine after the first dose; t ., time from dosing to maximum measured concentration of Bl 425809; PD, pharmacodynamic.

#The mean of the three glycine CSF pre-dose levels was taken as a baseline value for the calculation of the AUEC ¢ (14 Parameter up to the last sampling
point; Pmedian (minimum-maximum).
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Figure 4 (a) Arithmetic mean effect-time profiles of glycine (% change from baseline) in cerebrospinal fluid (CSF) after single and
arithmetic mean E,,, (% change from baseline) after multiple oral administrations of 5-50 mg Bl 425809 to healthy male subjects.
E,,,, effect of glycine at the time point 312 hours before the last dose is given. (b) Percentage change from baseline in individual and
mean E,,, of glycine in CSF after multiple dosing of Bl 425809. The dotted line represents a 50% increase from baseline in CSF glycine
concentration. E,,,, effect of glycine at the time point 312 hours before the last dose is given.

abdominal pain, and upper abdominal pain. These AEs were
of mild intensity and spontaneously resolved. There were no
protocol-specified AEs of special interest, deaths, or other
serious AEs reported on-treatment.

DISCUSSION

The preclinical study presented here evaluated the potency
and selectivity of the novel GlyT1 inhibitor Bl 425809, and
its effects on glycine concentration in rat CSF following a
single systemic administration. To translate this preclinical
study into humans, the clinical study presented here as-
sessed the PK of Bl 425809 in CSF and plasma, investigated
its PD by measuring glycine levels in CSF, and evaluated
the safety and tolerability of Bl 425809 following multiple
oral doses. The results from the clinical study suggest that
Bl 425809 had a favorable PK profile and was generally well

tolerated with no dose-dependent relationship in the occur-
rence of AEs. Thus, functional target engagement of GlyT1
by Bl 425809 was demonstrated preclinically in rats and in
humans by a dose-dependent increase of glycine levels in
CSF.

In rats, single oral administration of Bl 425809 resulted in
a dose-dependent increase in glycine CSF levels demon-
strating functional target engagement of GlyT1 in the brain.
This shows that glycine levels in CSF can be used to assess
GlyT1 inhibition centrally, thereby supporting the use of CSF
glycine analysis for confirming central target engagement in
humans.

The clinical PK data from the present study show that mul-
tiple dosing led to an accumulation of Bl 425809 in plasma
and CSF (across all dose groups). The IC, value of GlyT1
(5.0 nM) in CSF was reached with the Bl 425809 5 mg dose
at steady state. A Spearman’s correlation coefficient of 0.97
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Table 3 Overall summary of subjects with treatment-emergent AEs in >5% subjects in any one system organ class

Bl 425809 5 mg Bl 425809 10 mg Bl 42580925 mg Bl 425809 50 mg Total on-treatment

Preferred term, n (%) (n=6) (n=6) (n=8) (n=5) (n = 25)

Total with AEs? 5(83.3) 5(83.3) 8(100.0) 4 (80.0) 22 (88.0)
Procedural headache 4 (66.7) 4 (66.7) (62.5) 3(60.0) 16 (64.0)
Back pain 3 (50.0) 0 (50.0) 1(20.0) 8 (32.0)
Nausea 1(16.7) 2 (33.3) (25.0) 0 5(20.0)
Vomiting 1(16.7) 1(16.7) (25.0) 0 4 (16.0)
Neck pain 0 1(16.7) (12.5) 1(20.0) 3 (12.0)
Fatigue 0 0 (12.5) 1(20.0) 2 (8.0
Dizziness 0 1(16.7) (12.5) 0 2 (8.0)
Muscle spasms 1(16.7) 0 0 1(4.0)
Paraesthesia 1(16.7) 0 0 1(4.0)
Somnolence 1(16.7) 0 0 1(4.0)
Catheter site pain 1(16.7) 0 0 1(4.0)
Wound 0 1(16.7) 0 1(4.0)
Gingivitis 0 1(16.7 0 1(4.0)
Procedural pain 0 0 (12.5) 0 1(4.0)
Abdominal pain 0 0 (12.5) 0 1(4.0)
Upper abdominal pain 0 0 (12.5) 0 1(4.0)
Diarrhea 0 0 (12.5) 0 1(4.0)
Dry mouth 0 0 (12.5) 0 1(4.0)
Musculoskeletal 0 0 (12.5) 0 1(4.0)

stiffness

Tension headache 0 1(12.5) 0 1(4.0)
Nasopharyngitis 0 0 1(20.0) 1(4.0)

AEs, adverse events.
2A subject could have reported more than one AE.

indicated a strong correlation between the CSF and plasma
trough concentrations at steady state (C,,,) of Bl 425809.
Therefore, for future studies, CSF exposure of Bl 425809 can
be predicted by measuring Bl 425809 plasma concentration.

Steady state dosing of Bl 425809 (once daily) led to an
overall dose-dependent increase in glycine CSF levels. In the
5-mg dose group, a mean increase of 1.2% from baseline in
CSF glycine levels was observed. However, in the 10-mg, 25-
mg, and 50-mg dose groups, mean increases of 57%, 38%,
and, 123%, respectively, in CSF glycine levels were reported.
Taken together, these data clearly demonstrate central func-
tional target engagement by Bl 425809 in humans. However,
it should be noted that mean exposure of the 25-mg dose
group was influenced by two subjects for which CSF glycine
exposure was unchanged in comparison to baseline. Both
subjects showed a relatively high glycine increase after the
first dose. This may be due to the high intra-individual vari-
ability in the observed CSF glycine levels or due to a lack
of response to Bl 425809 treatment. It should be taken into
consideration that this steady state assessment was based
on a single measurement, and it can, therefore, be difficult
to distinguish between an outlying observation and a lack of
response.

Due to the high intra-individual variability in CSF glycine
levels and the low number of subjects in each dose group,
it was difficult to establish a quantitative dose-response re-
lationship. In line with this, the PK/PD correlation was mod-
erate (Spearman’s correlation coefficient of 0.66) between
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glycine change from baseline and Bl 425809 concentration
in CSF. Although human CSF BI 425809 exposure at the
5-mg dose was already in the range of IC, for in vitro GlyT1
inhibition, there was no obvious effect on CSF glycine levels
at this dose level.

In this study, one subject reported drug-related AEs of
mild nausea, abdominal pain, and upper abdominal pain
reported in the 25-mg dose group. The most frequently re-
ported AE was procedural headache (16 subjects; 64.0%),
which was reported in a similar frequency across all dose
groups. Overall, there were no relevant dose group differ-
ences in the frequency of subjects reporting AEs. The AEs
reported were in general agreement with recent reports on
GlyT1 inhibitors.'*'® Generally, Bl 425809 was well toler-
ated, with no indication of safety concerns in a healthy male
population.

The presented clinical study has several limitations; the
sample size was small and the study population consisted
of male subjects only. The safety evaluation may be limited
as the most frequently reported AEs in this trial, such as
procedural headache and back pain, are likely due to the
lumbar puncture or lumbar catheter placement rather than
as a result of treatment, per se. Additionally, the observed
high variability in CSF glycine levels, which is in line with
data from the preclinical study described here (Figure 2)
and a previous study with the GlyT1 inhibitor bitopertin in
humans,” limits the quantitative analysis and interpretation
of the data.



CONCLUSIONS

The preclinical data show that Bl 425809 is a potent and
selective GlyT1 inhibitor and that systemic administration
of Bl 425809 leads to a dose-dependent increase in glycine
levels in rat CSF demonstrating indirect functional target
engagement. This shows that glycine levels in CSF can be
used to assess GlyT1 inhibition centrally.

The clinical data show that Bl 425809 demonstrated a
clear dose-dependent increase in CSF exposure and a linear
CSF/plasma correlation over dose levels, enabling predic-
tion of CSF exposure from plasma levels. Consistent with
the preclinical data, glycine increase at 25 mg was as high
as for 10 mg in healthy males, indicating indirect functional
target engagement for Bl 425809.

Multiple oral doses of Bl 425809 ranging from 5 to 50 mg
for 14 days were generally well tolerated in healthy volunteers.

These data will aid in the selection of Bl 425809 dosing
regimens for future studies.
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