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Prospective randomised controlled trial on model-informed precision dosing 
(MIPD) for ustekinumab and vedolizumab in inflammatory bowel diseases 
(MOVE-IT): A Bayesian framework incorporating uncertainty

■ Background and Objectives

■ Methods

■ Discussion and Conclusions

■ Results

MOVE-IT
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Adedokun et al. Clin Ther (2022)

= Algorithm correctly identified intensification, 
continuation, and de-escalation across all three 
iteratively added serum concentrations

𝐶𝐶𝐶𝐶𝑁𝑁𝑁𝑁 = 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
𝐾𝐾𝑚𝑚 + 𝑉𝑉𝑉𝑉𝑉𝑉 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

Rosario et al. Aliment Pharmacol Ther (2015)

VpVcsc

CL

Vedolizumab
Rosario et al. ECCO Congress Poster (2019)
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Implementation of MIPD in MOVE-IT

Correct MIPD algorithm recommendation verified for all three drug/route and 
exposure categories (27 evaluations).

NLME: Nonlinear mixed-effects
PD: Pharmacodynamic(s)
PK: Pharmacokinetic(s)
PTA: Probability of target attainment
RCT: Randomised controlled trial
SC: Subcutaneous 
UST: Ustekinumab
Vc: Central volume of distribution
Vp: Peripheral volume of distribution
VDZ: Vedolizumab

CLNL: Nonlinear Clearance
Cmin: Minimum serum concentration
EBE: Empircal Bayes Estimate
ηi: individual random effect
IBD: Inflammatory bowel diseases
IV: Intravenous 
Km: Michaelis-Menten constant
mAb: Monocloncal antibody
MAP: Maximum à posteriori 
MIPD: Model-informed precision dosing
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Patients with
inflammatory bowel diseases
(Crohn’s disease, ulcerative colitis)
• ~0.2% prevalence in Europe; increasing[1]

• Shifted treatment approaches to mAb

Ustekinumab and Vedolizumab
~22% dose escalated[2,3] ~35% loose response[4]

Dose escalation common 
despite sparse scientific evidence[5,6]
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• UST SC: 3.1 mg/L

• VDZ IV: 10.4 mg/L

• VDZ SC: 34.3 mg/L

Frimor et al. 21st ECCO (2026)

PK/PD efficacy 
thresholds 

Endoscopic remission during 
maintenance dose

Real-world evaluation on-going[7]
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Uncertainty-informed MIPD 
framework developed

MIPD algorithm verified 
successfully

Integration into interventional 
study arm of MOVE-IT
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NONMEM® R: mrgsolve

MIPD algorithm Stochastic simulations
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Algorithm recommendation:
Longest dosing interval with PTA ≥ 80%

Proportion of simulations calculated achieving 
Cmin above threshold at steady state 

n = 1000

Prior
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NLME model Covariates

Individual observations

Dosing history mAb concentration 
measurements

Evaluation of the MIPD
algorithm recommendation

Under-, adequate, overexposured
• Full patient characteristics
• Three iteratively added serum 

concentrations

→ Virtual scenarios

UST SC VDZ SC VDZ IV

Individual random effect (ηi)
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MAP Bayesian 
estimated EBE (�η𝑖𝑖)

Empirical Bayes Estimates of ηi

p(ηi|yi) ≈ N(�η𝑖𝑖, Ci)
x

Ci = inverse Hessian of log-posterior p(ηi|yi) at �η𝑖𝑖
(ETC matrix of .phi file, NONMEM®)

Clinical practice

Disease controlled?

Dose adjustment at the 
treating physician’s discretion

Yes No

• UST SC: q4-12w
• VDZ IV: q4-12w
• VDZ SC: q1-3w

Dosing schedule 
unchanged or 

prolonged

Dosing schedule 
intensified

• UST SC: q8w 
• VDZ IV: q8w 
• VDZ SC: q2w

Fixed dose
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RCT to evaluate 
improved outcome and
cost-effectiveness 
through MIPD of 
UST and VDZ[7]

Model-informed precision dosing

Incorporation of Laplace-approximated 
posterior uncertainty from MAP Bayesian 
estimation into MOVE-IT MIPD framework

• Rarely implemented in IBD
• Mainly based on MAP-based 

Bayesian estimation: 

… is standard in clinical MIPD

… disregards posterior 
uncertainty, risk of bias[9,10]

Individual random effect (ηi)
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True individual 
posterior, 

p(η|y)

Maximum à posteriori (MAP) derived 
Empirical Bayes Estimate (EBE)[8]

MAP based Bayesian estimation...
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(Clinical database)

Questionnaire, doctor visit, endoscopy

Week
0 4 – 20 24 28 – 44 48

Blood and stool sampling
every 4 weeks and:

Individualised 
dosing schedule 
recommendation

Evaluation of individual mAb exposure 
against PK/PD threshold (probability of 
target attainment (PTA) analysis)
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