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Methods

Figure 1. Ex vivo target engagement. Free target
measured in human CSF (n = 3, mean +/- SD,
AEB6) with increasing concentration of ACI-2.
Predicted range of target engagement in human CSF
post dosing with 15, 50, or 120 mg/kg ACI-2 (trough
concentrations, median (middle solid line) and 80%
prediction interval (shaded area) from 200
simulations with CV=20% to target EC50 for 90% of a
virtual population (15 mg/kg) and EC90 for 50% (50
mg/kg) and 90% of a virtual population (120 mg/kg).

Figure 3. Human CSF
predicted profile of ACI-2 with
median (middle solid line) and
80% prediction interval
(shaded area) from 200
simulations with CV=20% on
human serum PK
parameters. Dotted and
dashed horizontal line
represented ex vivo target
engagement EC50 and
EC90.

Results

Providing a prediction of the efficacious dose needed to treat
patients is a key element to support the developability of a mAb1

and design the initial clinical trial.

This case study presents our approach to provide a human
dose prediction for a mAb which targets an extracellular protein
within the CNS2. It uses target engagement characterization and
leverages the preclinical data from human ex vivo model and
NHP3 in vivo target occupancy studies.

Obtaining both ex vivo and in vivo target occupancy data as 
well as PK profile of the mAb post-injection from serum of the 
preclinical species provided key parameter estimates to 
determine a provisional predicted human dose required to be 
efficacious in clinical trials for CNS indication. The predicted 
dose is within human doses investigated in phase 1 for CNS 
indication. 
This result can be used to inform rational dose regimens in 
future clinical studies. This prediction will be further refined with 
any other relevant PK and PK/PD data from preclinical studies 
and phase 1.

Based on the prolonged exposure data of ACI-2 observed in NHP, 
low clearance of <0.05 mL/h/kg and volume of distribution (~45 
mL/kg) were predicted for humans.
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Target engagement EC90

Defined as the dose needed to maintain CSF concentration > 

target binding of 90% (EC90) during dosing interval at steady-state 

➢ either based on point-estimate 

➢ or for 90% of the simulated population 

Dosing: every 4 weeks (q28days) iv administration

Target engagement

2-compartmental model with 

linear elimination (Monolix 2019R1)

Total and free target levels in 

serum also measured over 8 

weeks in NHP PK study for a 

second mAb, ACI-1, that has 

the same target binding affinity 

as ACI-2, tested at 4 mg/kg and 

40 mg/kg iv (n=4 NHP per 

group). A serum exposure-target 

occupancy relationship was 

established 
(Rstudio 3.6.3, nls package)

human efficacious dose prediction of ACI-2
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inter-individual variability 
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Target engagement studies led to similar results reinforcing 
confidence in the target occupancy quantification. 
• From the ex vivo target engagement assay of ACI-2 in human 

CSF, an EC50 of 130 ng/mL and an EC90 of 1100 ng/mL were 
determined (figure 1). 

• From the in vivo PK study in NHPs with ACI-1, an EC50 of 200 
ng/mL was determined in serum (figure 2). 

• Administering 40 mg/kg iv of ACI-2 in the NHP PK study, a full 
elimination of the free target in serum was observed at a 
concentration of >1000 ng/mL; further EC50 determination was not 
established in absence of suboptimal exposure (not shown).

EC90 obtained from the ex vivo human CSF target engagement was 

used as target value for the prediction of efficacious dose in human. 

Simulations carried out based on point-estimate PK parameters 

resulted in a human dose prediction of 50 mg/kg. The addition of 

20% interindividual variability on PK parameters led to a predicted 

dose of 120 mg/kg to 90% of the simulated population (figure 3).

Figure 2. In vivo target engagement in 
NHP of ACI-1. Free to total target ratios 
versus serum concentration of ACI-1. 
IC50 determined by nonlinear regression 
(Emax model).

1mAb: monoclonal antibody
2CNS: central nervous system

5CV: Coefficient of variation
6AEB: average enzyme per bead

3NHP: non-human primate 
4CSF: cerebrospinal fluid 


	Default Section
	Slide 1: Human dose prediction approach for a therapeutic monoclonal antibody for a CNS indication inferred using preclinical data including target occupancy


