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 THE PB-PK MODELING APPROACH                    LEARN AND CONFIRM APPROACH 

A PHYSIOLOGICALLY-BASED PHARMACOKINETIC (PB-PK) MODEL TO EXPLORE 
ALX-0171 PK IN INFANTS FOLLOWING INHALATION 
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A multistep learn and confirm process, incorporating observed data from several 
studies (in vitro and in vivo) and from several species, has been established. 
L. B. Sheiner. Clin. Pharmacol. Ther., 1997. 
 

Step 1: PBPK IV models in rats and dogs. Hydrodynamic molecule radius 
and Glomerular Filtration Rate (GFR) were estimated by fitting  the 
experimental concentrations. 

Step 2: Pulmonary delivery model in rats. The alveolar permeability (4.58E-9 cm/min) and the 
fraction of dose deposited in the alveolar absorption space (0.37%)  were fitted  to match the 
experimental plasma concentration-time profiles following pulmonary administration in rats. 

Step 3: Scaling to humans. Refined model: hydrodynamic radius: 2.46 nm; renal clearance: 5% of 
GFR and additional plasma clearance process. 
 

Step 4, 5: Scaling to children by adjusting the anatomical and physiological 
parameters, the clearance processes and the absorption process. Scaling for 
diseased children mainly involved a decrease in dose deposited as estimated by 
the MPPD tool. 

experimental vs. simulated plasma 
concentration-time profiles of ALX-0171 for 
single IV dose in rats. 

experimental vs. simulated plasma 
concentration-time profiles of ALX-0171 for 
multiple dosing IV in dogs (ascending dose). 

experimental vs. model predicted plasma 
concentration-time profiles of ALX-0171 following 
pulmonary administration in rats. 

A PB-PK model of ALX-0171 in adult humans for pulmonary administration was 
established based on pre-clinical as well as clinical data. This model was scaled 
to infants with RSV infection to simulate the systemic and local PK of ALX-0171 
in patients aged 0-2 years. 
 
PB-PK population simulations for predefined pediatric age groups were 
performed to estimate a dose that would reach or exceed the predefined 
alveolar target concentration for 95% of the individuals. 
 

 RESULTS: FROM IN VITRO DATA TO INFANTS 

  CONCLUSIONS 

  

 

 

experimental vs. simulated plasma concentration-time profiles of ALX-0171 following 
inhalation in adults. 
The dose fraction deposited in ELF and the alveolar permeability were fitted individually. 

individual experimental plasma concentration-time profiles  and 
cumulative fraction of dose excreted in urine vs. simulation 
results of the refined human IV model 

individual experimental plasma and ELF concentration-time 
profiles of ALX-0171 vs. population simulation for the second 
clinical study multiple dose pulmonary application.  

Population simulations for the pre-defined age groups to estimate the 
dose to reach a predefined ELF target concentration for 95% of the 
individuals.  

DEVICE 

RESPIRATORY SYSTEM 
MPPD: Multiple-Path 
Particle Dosimetry Model(1)  
 

Regional deposition depends on: 

ÅLung morphology (age specific) 

ÅParticle properties                      
(size and density) 

ÅBreathing pattern              
όŦǊŜǉǳŜƴŎȅΣ ǾƻƭǳƳŜΣΧύ 

 
(1) MPPD V2.11, Applied Research Associates (ARA), Inc.  

SYSTEMIC CIRCULATION+EXCRETION 

PB-PK model (PK-Sim®)  

The extension of the model structure compared to a 
standard PK-Sim® model is marked by the alveolar lining fluid 
(ALF) reported also as Epithelia Lining Fluid (ELF).  
 

Willmann, S., et al., J. Pharmacokinet. Pharmacodyn., 2007. 
Willmann, S., et al., Expert. Opin. Drug Metab. Toxicol., 2005.  
Willmann, S., et al., Biosilico, 2003.  
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 INTRODUCTION 

 ALX-0171 is a Nanobody® (therapeutic protein based on the smallest functional fragments of 
naturally occurring heavy-chain antibodies, see fig below) targeting the F-protein of the Respiratory 
Syncytial Virus (RSV). ALX-0171 is being developed for treatment of RSV infection. 
 
RSV infection is a recurrent cause of human respiratory tract infections during the winter months 
and can lead to severe lower respiratory infections such as pneumonia and bronchiolitis, especially 
in very young children.   
 
ALX-0171  is composed of 3 heavy chain variable region (VHH) domains and due to this trivalent 
interaction has an avid binding to RSV and potently inhibits viral replication. It is delivered directly to 
the lungs through a mesh nebulizer, allowing to achieve a fast onset of action and high concentration 
at infection site. 

Objectives: The primary goal was to estimate a dose resulting in a target concentration, derived 
from in vitro assays and supported by pre-clinical studies, that potently inhibits viral replication 
in the alveolar space of RSV infected infants. 
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experimental vs. simulated concentration-time 
profiles of ALX-0171 in the ELF compartment 
following pulmonary administration in rats. 


