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Oral (PO) esketamine administration is 
more clinically feasible as antidepressant 
treatment compared to intravenous or 
nasal administration [1,2]

Extensive first-pass 
metabolism of esketamine
presents to be a challenge for 
its clinical development [3]

Aim: Characterize the absorption PK and related variability of PO esketamine in healthy volunteers over 

a therapeutic dose range, by extension of a previously developed IV esketamine popPK model

The available population
pharmacokinetic (popPK) model does 
not cover the therapeutic range and
lacks quantification of variability [4,5] 

Parameter Estimate [RSE%]

F 0.13 [18]

Kt (h-1) 15.0 [54]

KaMax (µg/h) 7205 [35]

Ka50 (µg) 234.9 [35]

IIV F (var) 0.22 [56]

IIV KaMax (var) 0.59 [62]

BOV F (var) 0.05 [20]

Proportional
RUV (CV%)

17.3 [8.0]

• Study designs of future clinical trials with PO esketmine should take saturable kinetics for 

high doses into account. 

• A more semi-mechanistic approach may be required to account for the interlink between 

absorption and metabolism kinetics, especially if metabolites will be studied.

RSE: relative standard error, F: bioavailability, 
Kt: transit rate, KaMax: maximum absorption
rate, Ka50 amount at which 50% of the
maximum absorption rate is reached, IIV: 
inter-individual variability, BOV: between-
occasion variability, RUV: residual
unexplained variability , CV: coefficient of 
variation

Fig. 1: PopPK
model

Fig. 2: Saturable absorption
kinetics
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Fig. 3: Individual F and KaMax

Table 1: PopPK model 
parameters
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Fig. 4: Confidence interval 
visual predictive check for 
low (A.) and high PO (B.). 
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Data

17 healthy
volunteers

0.4 mg/kg IV in 40 min (t: 0 min)

0.2 mg/kg (Low PO) (t:+15 min)

0.45 mg/kg (High PO) (t:+15 min)

Placebo controlled cross-over clinical trial

0.25, 0.75, 1, 1.5, 2, 2.5, 3, 4, 6, 9, 24h 

571 samples, 17.5% <1.00 ng/mL

Model development

Base IV popPK model [6]
• 3 compartments
• Linear elimination

Fix individual parameters
• Clearance
• Distribution volume
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