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Abstract.  Infliximab is an antibody that is approved for 
treatment of the inflammatory bowel diseases Crohn’s 
disease and ulcerative colitis. It is important to predict 
the course of the depletion of Infliximab in the body to 
time the regular infusions that patients get. The base 
model is a two-compartment-model and three parame-
ter identification approaches are compared: identifica-
tion of each infusion period separately, identification of 
each patient separately and identification of all meas-
urement points at once. The best results provides the 
approach to identify the parameters for each infusion 
period separately. Wanting to improve the quality of the 
results, an extended model with continuous parameter 
antibodies to Infliximab (ATI) is considered, but the mean 
error is higher than for the base model. We conclude 
that the presence of antibodies to Infliximab in the body 
carries more weight than the actual number of antibod-
ies. Finally, a model with an additional parameter, num-
ber of previous infusions with Infliximab (PRIORIFX), is 
created. This model could not improve the results of the 
base model. This indicates that the number of previous 
infusions with Infliximab is not significant for the model. 

Introduction
Infliximab

1 Structure of the Models 
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Figure 1: Illustration of the structure of the model. 

1.1 Base model (M1) 

Name Abbre-
viation 

Unit Values 

Dose DOS mg 300-700 
Sex SEX none 0 = male, 1 = female 
Antibodies to 
Infliximab 
status 

ATI none 0 = tested negative 
on antibodies,  
1 = tested positive on 
antibodies 

Weight WGT kg 40-130 
Albumin Level ALB g/dL 3-5 

Table 1: Overview of the parameters of the base model 

1.2 Model with continuous ATI (M2) 

1. Normalising the values onto the interval [0,1] 
2. Linear transformation onto the interval [0.5,1] 
3. Logarithmic transformation onto the interval [0,1] 
4. Exponential transformation onto the interval [0,1] 



  A Bauer  et al.     Compartment Models for Simlation of Infliximab Depletion 

   SNE 24(1) – 4/2014 23 

T N 
1.3 Model with additional parameter (M3) 

2 Parametrisation 

2.1 Data 

2.2 Identification of the constants 

Figure 2: Simulated history of a patient split in its  
infusion periods and measurement points. 

Identification of infusion periods (P1).
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Identification of records of patients (P2).

Identification of all records at once (P3).  

3 Results 

Figure 3: Simulation results of the base model with op-
timised parameters for three different patients 
and corresponding data points. 

3.1 Comparison of the different parameter 
identification approaches 

Infusion periods 
(P1) 

Patients 
(P2) 

All Records at once 
(P3) 

7,16 7,52  8,18 

Table 2: Mean errors of the three parameter  
identification approaches. 

3.2 Model with continuous ATI (M2) 

binary linear on 
[0,1] 

linear on 
[0.5,1] 

logarith-
mic 

exponen-
tial 

7,16 7,86 7,69 7,82 7,92 

Table 3: Mean errors of the models with continuous ATI 
in comparison with the model with binary ATI. 
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3.3 Model with additional parameter (M3) 

Base model M3a M3b 
7,16 7,36 7,27 

Table 4: Mean errors of the models with PRIORIFX in 
comparison with the base model. 

 

4 Conclusion 

Figure 4: Comparison of the errors of the base  
model and model M2 with linear  
transformation onto [0.5, 1] 

Figure 5: Comparison of the errors of the base model 
and model M3b 



A Bauer et al.      Compartment Models for Simlation of Infliximab Depletion 

 26 SNE 24(1) – 4/2014 

TN

Acknowledgement 

 

References 

SNE
Modeling in Biopharmaceutics, 

Pharmacokinetics and Pharmacodynamics:  
Homogeneous and Heterogeneous Approaches

Mathematische Modelle für die klinische For-
schung: enzymatische und pharmakokinetische Prozesse

Eur J Clin Pharmacol

. Proceedings of 
the twenty-second International Electrotechnical and 
Computer Sience Conference


