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MECHANISM

Cognitive impairment associated with schizophrenia (CIAS)
predicts poor functional outcomes, but currently no approved
pharmacological treatments are available1,2

N-methyl-D-aspartate (NMDA) receptor hypofunction is
implicated in CIAS3
Inhibitors of glycine transporter 1 (GlyT1) may increase
synaptic levels of glycine, which is an obligatory co-agonist
at NMDA receptors, and therefore represent a promising
treatment strategy for CIAS3
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Phase
S

Screening

R

Randomization

R

BI 425809 2 mg once daily

(n=85)

BI 425809 5 mg once daily

(n=84)

BI 425809 10 mg once daily

(n=85)

BI 425809 25 mg once daily

(n=85)

Placebo once daily

(n=170)

Screening

87.2%

A multiple comparison procedure and modeling (MCPMod)
approach with mixed effects model repeated measures (MMRM)
was used for the primary efficacy endpoint of cognition, allowing
for assessment of PoC as well as evaluation of the target dose(s)
of BI 425809 through dose–response modeling
The MCPMod combined with MMRM approach compared a wide
range of potential dose-response relationships via optimal test
contrasts while maintaining full control of the overall family-wise
type I error rate (one-sided α=0.05). This provides better model
flexibility for dose-estimation and is a more powerful test for PoC
compared with conventional pairwise comparison procedures

ANALYSIS

Age, years, mean (SD)

Follow-up
Week 16

Week 12

Male or Female

DSM-5 diagnosis
of schizophrenia

STUDY ENDPOINTS
1

2
18–50 years
of age

Clinically
stable on
standard of care

Sigmoid Emax

Logistic

Primary endpoint
• Change from baseline in Measurement and
Treatment Research to Improve Cognition
in Schizophrenia (MATRICS) Consensus
Cognitive Battery (MCCB) overall
composite T-score at Week 12

Secondary endpoint
• Change from baseline in the Schizophrenia
Cognition Rating Scale (SCoRS) interviewer
assessed total score at Week 12

Further endpoint
• Change from baseline in the MCCB neurocognitive composite T-score at Week 12

10 mg
N=85

25 mg
N=85

Placebo
N=170

Total
N=509

36.5 (8.5)

37.5 (7.9)

37.9 (6.8)

36.2 (7.8)

37.2 (7.7)

37.1 (7.7)

18-40 years

51 (60.0)

53 (63.1)

50 (58.8)

57 (67.1)

100 (58.8)

311 (61.1)

41-50 years

34 (40.0)

31 (36.9)

35 (41.2)

28 (32.9)

70 (41.2)

198 (38.9)

Male, n (%)

51 (60.0)

57 (67.9)

61 (71.8)

50 (58.8)

110 (64.7)

329 (64.6)

Time since first diagnosis,
years, mean (SD)

11.6 (7.6)

12.7 (8.0)

13.7 (7.7)

11.0 (8.4)

12.0 (7.6)

12.1 (7.8)

Baseline MCCB overall
composite T-score, mean (SD)

30.0 (13.8)

32.8 (12.0)

31.8 (12.8)

30.2 (13.2)

32.3 (13.6)

31.5 (13.2)

Baseline MCCB neurocognitive
T-score, mean (SD)

31.8 (14.0)

34.4 (11.7)

33.5 (12.1)

31.9 (12.6)

34.2 (13.3)

33.3 (12.9)

PoC was established

Betamod

as 5/6 dose–response models
were statistically significant
for the primary endpoint
The null hypothesis was therefore
rejected in favor of a statistically
significant benefit of BI 425809
over placebo (Table 2)
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Assumptions

The best-fitting model(s) out of the six
predefined models can be refitted to the data
The target doses are determined
based on minimal clinically important
differences and safety information

Greater improvements were also achieved
for adjusted mean change from baseline in
MCCB neurocognitive composite T-score
with BI 425809 10 and 25 mg vs placebo

adjusted
mean
difference
vs placebo

95%
confidence
interval (CI)

1.98
1.73

0.43, 3.53
0.18, 3.28

25 mg

No assumptions needed

2.5571

0.015

20.73

20% of maximum effect achieved at 2 mg

2.7531

0.009

16.06

2.9827

0.004

8.83

2.7658

0.009

6.85

1.2420

0.228

10 mg
25 mg

2

3

1.88
1.77

0.41, 3.35
0.29, 3.24

2
1
0
-1
-2
Week 6

Baseline
Treatment Group:

BI 425809 2mg QD

BI 425809 5mg QD

b

QD, daily
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95%
confidence
interval (CI)
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Disclosures

1

adjusted
mean
difference
vs placebo

Figure 2. Adjusted mean difference in change from baseline in MCCB overall composite
T-score for each dose and visit compared with placebo

-

Critical value for t-Stat: 2.062, alpha = 0.050, one-sided. Predicted dose corresponded to a 1.7-point change vs placebo in terms of the MCCB overall composite t-score change from baseline to Week 12.
Beta model was not statistically significant

The MCPMod approach was advantageous
compared with a pairwise comparison as it
required fewer patients to achieve statistical
power and allowed simultaneous PoC and
dose–response modeling to be achieved

25

For change from baseline in SCoRS
interviewer-rated total score at
Week 12, no dose–response model
reached statistical significance, and
there was no significant
improvement in adjusted mean
change from baseline compared
with placebo in any treatment group

c

The target doses identified utilizing the
MCPMod approach in this study will
assist with dose selection for future
Phase III clinical trials, while also
taking safety data into consideration

20

Adjusted mean change from baseline at Week 12 (MMRM)

95% confidence band for predicted shape (MCPMod)

CONCLUSIONS
This study established PoC for the treatment
of CIAS in patients with schizophrenia using
a MCPMod approach combined with MMRM,
based on change from baseline in MCCB overall
composite T-score at Week 12

15
Dose, mg

Pairwise comparisons showed greater improvement
in adjusted mean change from baseline in MCCB
overall composite T-score at Week 12 with BI 425809
10 and 25 mg compared with placebo (Figure 2)

Linear in log

a

10

in change from baseline
in MCCB neurocognitive
composite T-score, with the
same 5 statistically significant
dose–response models

Emax

Beta modelc

5

0

MCCB NEUROCOGNITIVE
T-SCORE AT WEEK 12

22.15

75% of maximum effect achieved at 2 mg
87.5% of maximum effect achieved at 5 mg
25% of maximum effect achieved at 25 mg
Maximum effect achieved at 10 mg
Scalar parameter = 26

B

FURTHER ENDPOINT

Predicted dose (mg)b

10% of maximum effect achieved at 5 mg
50% of maximum effect achieved at 10 mg

1

SCoRS TOTAL SCORE
AT WEEK 12

0.015

Logistic

2

SECONDARY ENDPOINT

p-value

75% of maximum effect achieved at 10 mg

25

3

MCCB OVERALL COMPOSITE
T-SCORE AT WEEK 12

2.5522

25% of maximum effect achieved at 5 mg

20

4

PRIMARY ENDPOINT

t-statistica

Sigmoid Emax

15

5

Consistent results
were shown

No assumptions needed

Linear

and Emax models

AIC, Akaike information criterion; CI, confidence interval

Table 2. MCPMod analysis of change from baseline in MCCB overall composite t-score at Week 12
Model

10

Dose, mg

10 mg

Therefore, rejecting the null hypothesis
of a flat-dose response relationship
over 12 weeks for the primary endpoint
(mean change from baseline in
MCCB overall composite T-score)

linear in log

10–25 mg doses were associated with predicted effect sizes
of 1–2 points improvement in MCCB overall composite
T-score change from baseline at Week 12 vs placebo

sigmoid Emax & logistic models

5

Predicted shape (MCPMod)

MCPMOD: PROOF OF CONCEPT

In the linear

composite
T-score

Figure 1. Best-fitting dose-response curve (linear in log model) based on AIC from the MCPMod analysis for
(A) MCCB overall composite T-score and (B) MCCB neurocognitive T-score

A

The six different predefined dose-response models include:
Emax

5 mg
N=84

SD, standard deviation

Proof of concept is etablished if
at least one model is significant

METHODS
KEY INCLUSION CRITERIA

primary endpoint
• Several plausible dose–response models were simultaneously compared to identify the best-fitting
model(s), while maintaining full control of the overall family-wise type I error rate (one-sided
α=0.05) using optimal contrasts

Linear in log

composite
T-score

2 mg
N=85

based on the 5 refitted dose–response models,
for an effect size of approximately 0.3

The treatment effect
tended to reach a plateau
at 10 mg in the

for the MCCB
MCCB NEUROOVERALL
& COGNITIVE

BI 425809

DATA ANALYSES:
Multiple Comparison Procedure and Modeling

Linear

(444 of 509 randomized and treated patients)

were the target dose ranges predicted

6.85–22.15 mg

The linear in log model was the
best-fitting dose–response
model at Week 12 (Figure 1)

completed the 12-week treatment period

Table 1. Baseline patient characteristics

• A MCPMod combined with MMRM approach was used for PoC and dose finding purposes for the

4

MCPMOD: TARGET DOSE SELECTION

BASELINE PATIENT CHARACTERISTICS

Parallelgroup

Treatment groups were well balanced in terms of baseline characteristics and baseline efficacy variables (Table 1)

Treatment
Day 1

This proof-of-concept (PoC) and dose-finding trial evaluated
efficacy and safety of the novel GlyT1 inhibitor BI 425809 as
add-on to standard of care in adult patients with schizophrenia

OBJECTIVE

Placebocontrolled
Randomised
set

S

Day –28

3

Doubleblind

Randomized

Change from baseline in
MCCB neurocognitive composite
T-score (95% CI)

2

UNMET NEED

Change from baseline in
MCCB overall composite
T-score (95% CI)

1

RESULTS

STUDY DESIGN

Difference in MCCB
overall composite score (95% CI)

INTRODUCTION

BI 425809 10mg QD

Week 12 (EOT)
BI 425809 25mg QD

