Building and evaluation of a
Physiologically-Based PharmacoKinetic (PBPK)
model for cetirizine
in adults and lactating women

Disclaimer: The research project leading to these results was conducted as part of the
ConcePTION consortium. This report only reflects the personal views of the stated authors.

The results of this report are only intended for research purpose, and are not intended to be
used in clinical practice.



Glossary

AUC Area Under the Curve

Cave Average concentration

CLre Reuptake clearance (i.e. from milk to blood)

CLsec Secretion clearance (i.e. from blood to milk)

Crnax Maximum (~peak) concentration

DID Daily Infant Dosage (expressed for instance in mg/kg/day)

fu Fraction unbound in plasma

GFR Glomerular Filtration Rate

HBD Hydrogen Bond Donors

v Intravenous administration

LogD7.2 Logarithm of the partition coefficient between an octanol phase and an
aqueous (buffer) phase at pH 7.2

LogD7.4 Logarithm of the partition coefficient between an octanol phase and an
aqueous (buffer) phase at pH 7.4

LogP Logarithm of the partition coefficient between an octanol phase and
(unbuffered) water as aqueous phase. This is the default parameter to express
lipophilicity of a substance.

MD Multiple doses

M/P ratio Milk-to-Plasma ratio

MW Molecular Weight (Da)

PBPK Physiologically-Based PharmacoKinetic [modeling]

pKa Logarithm of the acid dissociation constant

PO Oral administration

PSA Polar Surface Area

RID Relative Infant Dose (%)

SD Single dose
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2. Introduction

Cetirizine (Figure S1) is a second generation H1-antihistaminicum. It is a racemic mixture of
levo- and dextrocetirizine. The recommended dose is 10 mg/day of cetirizine hydrochloride
[1]. Absorption of cetirizine is rapid and estimated to be more than 70 %. Peak concentrations
around 341 ng/mL are achieved within 1 h [1]. The apparent volume of distribution is 0.44
L/kg [drugbank]. Ceitirizine is highly bound to plasma proteins (93 %). Cetirizine is mainly
eliminated unchanged into urine. The half-life is around 5h.
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Figure S1 Chemical Structure of cetirizine

The scope of this report is to:
(a) specify the details and underlying assumptions associated with the building of

physiologically-based pharmacokinetic (PBPK) models for cetirizine in adult healthy
volunteers or patients, and in postpartum women during lactation.

(b) evaluate the predictive performance of these PBPK models. This is achieved by
comparing model-predicted plasma or milk concentrations with corresponding clinical

observations.



3. Methods

The software used for the development of PBPK models presented in this report is tabulated
below:

Software Version
PK-Sim® v9.1
MoBi® v9.1

3.1 Modelling strategy

In the present report, a reference PBPK model was first established for adults (patients as well
as healthy volunteers), and subsequently verified against clinical pharmacokinetic data
reported for cetirizine in the scientific literature.

Relevant information on the anthropometry (height, weight) was gathered from the respective
clinical studies, if reported. Information on physiological parameters (e.g. blood flows, organ
volumes, hematocrit) in adults is available in the PK-Sim® database.

In a second step, a lactation PBPK model was developed, based on the general workflow
described by Dallmann et al. 2018 [2—4].

L Medicine-related parameters H Physiology-related parameters 1

. .

[ PBPK model for "non-lactating" adult individuals ]1
l : Optimization

Evaluation of predictive performance
using observed data

Extend

physiology
for lactation

[ PBPK model for lactating population ]

.

Evaluation of predictive performance
using observed data from lactation

.

[ Calculated infant dose ]

Figure S2 General workflow that was used in the present project to develop and evaluate the lactation PBPK model

Details about input data (physicochemical, in vitro and clinical data) can be found in section
3.2. Details about the structural models and their parameters can be found in section 3.3.



3.1.1. Reference PBPK models

The reference PBPK models were built based on studies with adult volunteers and/or adult
patients, using the reported mean values for age, weight, height, and genetic background as
described in each study protocol. When no information on these parameters could be found, a
healthy male European individual, 30 years of age, with a body weight of 73 kg and a height
of 176 cm was used.

The abundance (including population variability) of plasma proteins and enzymes/transporters
that are integrated into PK-Sim are described in the publicly available 'PK-Sim Ontogeny
Database Version 7.3' (PK-Sim Ontogeny Database Version 7.3).

Structural model selection was mainly guided by biological plausibility and by visual
inspection of the predicted concentration time profiles in comparison with observed data. The
generally applied acceptance criterium was less than 2-fold misprediction. Uninformed
parameter values (see below) were estimated using the parameter identification module of PK-
Sim®.

The predictive performance of the models was evaluated by simulating:
- Oral administration of 10 and 20 mg
- Single and multiple oral dose studies

- Fed and fasted state

For some parameters, parameter optimization was performed as described below to obtain
improved concordance between predicted profiles and observed data.

3.1.2. Lactation model

After development of the reference model, the model was exported to MoBi® and a lactation
PBPK model was constructed. To model the passage of cetirizine into human milk, i.e. across
the blood/milk biological barrier, both the secretion (CLsec) and reuptake clearance (CLuie)
values were obtained using the empirical model developed by Koshimichi et al. 2011 [5].

3.2 Data

3.2.1 In vitro / physicochemical data

A literature search was performed to collect available information on physicochemical
properties of cetirizine. The obtained information from literature is summarized in Error!
Reference source not found.. Error! Reference source not found. shows the parameters that
were additionally used for the lactation PBPK model.

Table S1 Physicochemical parameters used as input for the cetirizine PBPK models

Parameter Value Unit Description Source
MW 388.90 g/mol Molecular weight Drugbank
K ég ((‘S;ls(g Logarithm of the acid [1]
Pha | dissociation constant
2.2 (base)




Solubility (pH 7)

101

mg/mL

Aqueous solubility

Drugbank

LogP

1.50

Logio of the partition

coefficient between octanol [6]

and water (~lipophilicity)

Ju

0.07

Fraction unbound in human

plasma

Drugbank

Kidney plasma
clearance —
“plasma
clearance”

0.49

mL/min/kg

Calculated based on apparent

clearance (34.3 mL/min) and [1]

assumed bioavailability of 0.7

Table S2 Physicochemical parameters used as input for the lactation PBPK model of cetirizine

Parameter

Value

Unit

Description

Source

Milk logP?

1.50

Logl0 of the
partition
coefficient
between
octanol and
water

[6]

3.48

LogP of
nonionic
species

MarvinSketch

LogD7.2

0.26

Logio of the
partition
coefficient
between
octanol and
water at pH 7.2

MarvinSketch

LogD74

0.24

Logio of the
partition
coefficient
between
octanol and
water at pH 7.4

MarvinSketch

HBD

1.00

Hydrogen bond
donors

Pubchem

PSA

53.00

A2 Polar surface

arca

Pubchem

#Milk logP is Logio of the partition coefficient between octanol and water and is used as input
for the calculations in the postpartum model (see equations below). In theory, this value is
identical to the logP specified in Table S1. However, in some PBPK models, logP (Table S1)
might be optimized using parameter identication. Therefore, it was chosen to use a separate
parameter (i.e. Milk logP) to represent the logP used as input for the equations in the

postpartum model.

The default equations for free fraction in human milk and logD that were implemented in the
spatial structure building block that was developed for the postpartum women are described
below. Alternatively, these values can be overwritten by values calculated elsewhere (e.g.
MarvinSketch) or determined in vitro.




The free fraction in human milk was calculated with the equations proposed by Atkinson and
Begg [7], as follows:

fu %X 0.448
fu_skimmed milk — (0.0006940'448 + ft?'448)

— —0.88+1.29xlogD7.2
Pk = 101 072

1

Total free fraction in milk = 0.955

fu_skimmed milk

+ 0.045 X Poyig)

Where: fu skimmed milk: binding to proteins in milk; Pmik: partitioning between aqueous and
lipid phase of milk; Total free fraction in milk: ‘total’ free fraction, i.e. accounting for both
protein and lipid binding processes.

LogD values taking into account up to three pka values (as provided in the compound
building block), were calculated as follows:

LogD = LogP + Log1o(logDractor)
With Milk logP (Table S2) as input for logP

LogDsactor = Ky + (K + K3 + Ky) X base! + Ky x baseMax(CTo+CT1;=CTo=CT1)
+ K6 X baseMax (CTy+CT,;—CTy—CTy) + K7 X basemaX(CTz+CT1;—CT2—CT1)
+ K8 X basemaX (CTO+CT1+CT2;—CTO—CTl—CTz)

K, =F, X F, X Fy
K,y=(1—-F)XF,xXF;

K;=F X(1—F,)XF;

Ky, =F XF,x(1—-F;)

Ks = (1—=F)x(1—=F;)XF;

Ke = (1 —=F) XF, x (1 - F3)

K; =1 —=F)XF,x(1-F)
Ke=(1—-F)Xx(1-F)x(1-F)

F1=CT0 != CT NEUTRAL ? 1/(1+10~(CT0*(pKa_0- pH))) : 1
F2=CTI != CT NEUTRAL ? 1/(1+10~(CT1*(pKa_1- pH))): 1
F3=CT2 != CT_NEUTRAL ? 1/(1+10~(CT2*(pKa_2- pH))) : 1

With CT = compound type (-1: acid; +1: base; 0: neutral), and pH = 7.2 or 7.4 respectively
for logD7.2 and logD7.4

The transports that were added in the passive transport building block for ‘transfer to milk’
and ‘transfer from milk’ are based on secretion and reuptake and clearance values, Clsec and
Clre, which were calculated according to the empirical equations proposed by Koshimichi et
al. 2011 [5], as follows:



LogCL,, = 2.793 + 0.179 X LogP — 0.132 X HBD
Log CL,.. =3.367 X Log10(MW) — 0.164 X (LogP — LogD) — 0.015 X PSA — 3.912

3.2.2 Clinical data

Literature searches were performed to collect available data on cetirizine in adults and
postpartum women. The cetirizine reference PBPK model was developed using a clinical study
with pharmacokinetic (PK) blood sampling after oral administration of 20 mg cetirizine [8].
Additionally, 4 clinical trials with an oral administration (10 mg), one of them being with
multiple dose administration, were used for verification [9-11] [12].

The evaluation of the predictive performance of the cetirizine lactation PBPK model was
performed using a study where cetirizine was administered as an oral dose of 10 mg per day
to 3 lactating women [13]. The women were 5 to 6 months postpartum.

Detailed information and data from the studies used for model building, verification, and
lactation model can be found in Supplementary material 1 and 2.

3.2.2.1 Model building
The studies that were used for model building are shown in Table S3 (training data).

Table S3 Summary of studies used for PBPK model building of cetirizine in reference populations

Arm/treatment/information used
for model building
[8] 18 subjects received 20 mg PO
Xu 2011 tablet (single dose)
(8] 18 subjects received 20 mg PO
tablet (single dose)

Study ID Reference

Xu 2011

Table S4 Demographic information

Study ID Reference Number of | Age (year) Weight (kg)
subjects
(female ratio)

Xu 2011 [8] 18 (0) 32.28 £4.73 66.33 +£5.78

3.2.2.2 Model verification
The studies that were used to evaluate the predictive performance of the PBPK model are
shown in Table S5 (verification data).

Table S5 Summary of studies used for model verification of cetirizine PBPK model in reference population

Study ID Reference Arm/treatment/mfo.rmat.lon used
for model verification
El-Say 2016 [9] 6 subjects received 10 mg PO tablet
(single dose)
Korsgren 2007 [10] 8 subjects received 10 mg PO tablet
(multiple dose)




[12] 28 subjects received 10 mg PO
Pharmacology 2009 tablet (single dose)
[12] 28 subjects received 10 mg PO
Pharmacology 2009 tablet (single dose)
[12] 28 subjects received 10 mg PO
Pharmacology 2009 tablet (single dose)
[12] 28 subjects received 10 mg PO
Pharmacology 2009 tablet (single dose) in fed condition
Derakhshandeh 2009 [11] 12 subjects received 10 mg PO
tablet (single dose)
Derakhshandeh 2009 [11] 12 subjects received 10 mg PO
tablet (single dose)

Table S6 Demographic information

Study ID Reference Number of | Age (year) Weight (kg)
subjects
(female ratio)
El-Say 2016 [9] 8(0) 27+1.9 69.5+5.9
Korsgren 2007 | [10] 8(-) - -
Pharmacology [12] 28 (-) - -
2009
Derakhshandeh | [11] 12 (-) 29+23 753+9.5
2009

3.2.2.3 Lactation PBPK model
Table S7 shows the study that was used for the lactation PBPK model.

Table S7 Summary of study used for PBPK model development of cetirizine in lactating women

Study ID Publication Arm/treatm‘en?/mformatu?n us?d for model
building and verification
Wilkerson [13] 3 women (5/6 months postpartum) received PO
2021 10 mg (multiple dose)

3.3 Model Parameters and assumptions

3.3.1 Absorption

Cetirizine is rapidly absorbed, and administered as cetirizine hydrochloride. Therefore, we
calculated the corresponding dose of cetirizine as input for the PBPK model based on the
molecular weight. The in vitro dissolution profile was used for the formulation [14]. The
intestinal permeability was based on the reported caco-2 permeability [15].

3.3.2 Distribution
An important parameter influencing the distribution of a compound is lipophilicity. The logPz
was used as input for lipophilicity [6]. The tissue partition coefficients (Kp) calculation was

according to ‘Rodgers and Rowland’ and the cellular permeability calculation was ‘PK-Sim
Standard’.
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3.3.3 Metabolism and excretion

The final model applies renal elimination as kidney plasma clearance. The implemented plasma
clearance was based on the reported total clearance, and the assumed bioavailability (F = 0.7)
[1]. The clearance was further optimized via parameter identification based on observed data

[8].

3.3.4 Secretion to milk

To model the transfer process of amoxicillin into human milk, both the secretion (CLsec) and
reuptake clearance (CL:) were calculated using the empirical equations developed by
Koshimichi ez al. 2011 (see Error! Reference source not found.) [4].

First, in MoBi®, a spatial structure for the postpartum women was constructed, similar to the
workflow from Dallmann et al. 2018 [2]. Here, breasts were added as a compartment. In
addition, the human milk was connected to the plasma subcompartment of the breasts. The
human milk volume was specified as 0.5 L to represent the structure of Koshimichi et al. 2011,
and a geometric standard deviation of 1.16 was assumed in the population. The free fraction in
human milk, and logD values were implemented as the equations described previously. The
transfer between plasma and milk was defined as two kinetic processes (transfer to milk and
transfer from milk) under passive transports (see below). Next, the simulation was combined
with the postpartum population from Job et al. 2021 in PK-Sim to account for the postpartum

physiology [3].
Kinetics

Transfer to milk
dNmilk

P Cplasma X f; X CLg,,

where Cplasma is the concentration in plasma (in breast compartment), fu is the free fraction
in plasma and CLsec is the secretion clearance.

Transfer from milk

dNplasma )
T = Cmilk X fu X CLy,

where Cmilk is the concentration in human milk, fu is the total free fraction in human milk
(protein and lipid) and CL: is the reuptake clearance.

The median simulated plasma and human milk concentration-time profiles can be used to
calculate the M/P ratio as follows:

AUCmilk

M/P ratio =
AUCplasma

3.3.5 Automated parameter optimization
The following table depicts the results of the final parameter optimization according to the
different clinical studies.

11



a) Xu et al. (2011) 20 mg PO [8]

Model parameter Optimized value Unit
Kidney - Plasma clearance 0.33 mL/min/kg

3.4. Infant dosage calculation

Infant dosage via human milk was then calculated based on the predicted (average and
maximal) steady-state cetirizine concentration in human milk, as well as the daily milk intake
volume. The daily infant dosage was then compared to the maternal dosage, resulting in the
relative infant dose (RID).

. . L
Daily infant dosage = Caverage * 150 k;lday

) ] _ mL
Daily infant dosage = C,qy * 150 kg day

Infant dosage 100

Relative infant dose (RID) = %

Maternal dosage

4. Results

Both the reference and postpartum PBPK model of cetirizine was developed and verified with
clinical PK data.

The models were evaluated covering studies including in particular:
- Single and multiple doses
- Oral dose range from 10 up to 20 mg
- Fed and fasted state
- Paired milk/plasma data

The model describes the elimination of cetirizine renally via kidney plasma clearance.
Moreover, secretion and reuptake to human milk were described by CLsec and ClLte.

The next sections show:
- The final model parameters for the building blocks: section 4.1
- The overall predictive performance: section 4.2
- The simulated versus observed concentration-time profiles for the clinical studies used
for model building and for model verification: section 4.3

4.1 Final input parameters
The compound values of the final postpartum PBPK model for cetirizine are illustrated below.

12



Physicochemical parameters

Parameter Value Unit Source
MW 388.90 g/mol Drugbank
2.90 (acid)
pKa 8.00 (base) - [1]
2.2 (base)
Solubility 101.00 mg/mL Drugbank
Lipophilicity 1.50 - [6]
Ju 0.07 - Drugbank
Small molecule (Y/N) Yes -
Plasma protein binding Albumin
partner
Calculation methods
Name Value
Tissue partition coefficients Rodgers and Rowland

Cellular permeabilities

PK-Sim Standard

AMDE-related parameters

Parameter Value Unit Source
Intestinal 1.14E-6 cm/min [15]
permeability
Kidney plasma 0.33 mL/min/kg Parameter
clearance identification
Formulation-related parameters
Type: Table
110
100
90
=80
3\? 70
% 60
g 50
H
(8} 0
20
10
0
4 b 8 10 12 14 16 18 20 22 24 26 28 30
Time [min]

In vitro dissolution profile of cetirizine




Physicochemical and physiological parameters relevant to the lactation model

Parameter Value Unit Source
Milk log P 3.48 Log units MarvinSketch
HBD 1.00 - Pubchem
PSA 53.00 A? Pubchem
CLsec 0.05 L/min Default
CLre 0.03 L/min Default
fu skimmed milk® 0.89 - Default
Pmilk® 0.29 - Default
Total free fraction in 0.92 Default
milk® )
logD7.2 0.26 Log units MarvinSketch
logD7.4 0.24 Log units MarvinSketch

binding to proteins in milk; ° partitioning between aqueous and lipid phase of milk; ° total
free fraction, accounting for both protein and lipid binding

4.2 Diagnostic plots

The geometric mean fold errors (GMFE) on AUC and Cmax were 1.06 and 1.10 for the model
building dataset, and 1.08 and 1.07 for the model verification dataset.

The following shows the predictive performance graph for Cmax and AUC of cetirizine for the
PBPK model performance of all data used.

Predicted over observed ratio values of all data listed in section 3.2.2 are presented below.
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Cetirizine (PK-Sim)

AUC
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1.5+
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1.0+

0.5+

0.0
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Model:

@ Building @ Verification

Figure S3 Predicted over observed ratio profile

Table S8 Ratio between the predicted and observed pharmacokinetic parameters of cetirizine in different dosing regimens

for model building
Cmax Cmax
Study ID/ Dose/ AUCobs | AUCpred | Fold . | Fold
* % obs pre:
Reference Route (mg*h/L) | (mg*h/L) | error (mg/L) | (mg/L) error
20 mg PO 6.39 5.96 0.93 0.63 0.62 0.98
Xu 2011 SD (1)
20 mg PO 6.26 5.96 0.95 0.74 0.62 0.84
Xu 2011 SD (2)
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Table S9 Ratio between the predicted and observed pharmacokinetic parameters of cetirizine in different dosing regimens
used for model verification

Study ID/ Dose/ AUCobs AUCpred | Fold CO::X (;:;ZX Fold
Reference Route (mg*h/L) | (mg*h/L) | error (me/L) | (mg/L) error
Pharmacology | 10 mg PO 2.45 243 0.99 0.24 0.27 1.13
2009 SD (1)
Pharmacology | 10 mg PO 2.73 2.43 0.89 0.25 0.27 1.08
2009 SD (2)
Pharmacology | 10 mg PO 2.41 2.39 0.99 0.18 0.19 1.06
2009 SD fed
Pharmacology | 10 mg PO 2.37 2.43 1.03 0.24 0.27 1.13
2009 SD (3)
Derakhshandeh | 10 mg PO 2.03 2.33 1.15 0.25 0.27 1.08
2009 SD (1)
Derakhshandeh | 10 mg PO 2.03 233 1.15 0.26 0.27 1.04
2009 SD (2)
El-Say 2016 10 rggPO 2.36 2.59 1.10 0.29 0.28 0.97
Korsgren 2007 10 1r\n/f;;)PO 2.27 2.50 1.10 0.29 0.29 1.00

4.3 Concentration-time profiles
Simulated versus observed concentration-time profiles of all data listed in section 3.2.2 are
presented below. The original.pksim5 are provided in Supplemented material 3.

4.3.1 Model building
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Figure S4 Predicted (Pred) versus observed (Obs) concentration-time profile after administration of 20 mg PO SD reference
(8l
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Figure S5 Predicted (Pred) versus observed (Obs) concentration-time profile after administration of 20 mg PO SD test [8]

4.3.2 Model verification
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Figure S6 Pedicted (Pred) versus observed (Obs) concentration-time profile after administration of 10 mg PO SD [9]
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Figure S7 Pedicted (Pred) versus observed (Obs) concentration-time profile after administration of 10 mg PO SD [12]
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Figure S8 Pedicted (Pred) versus observed (Obs) concentration-time profile after administration of 10 mg PO SD fed [12]
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Figure S9 Pedicted (Pred) versus observed (Obs) concentration-time profile after administration of 10 mg PO SD ODT [12]
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Figure S10 Pedicted (Pred) versus observed (Obs) concentration-time profile after administration of 10 mg PO SD Zyrtecset
[11]
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Figure S11 Pedicted (Pred) versus observed (Obs) concentration-time profile after administration of 10 mg PO SD test [11]
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Figure S12 Pedicted (Pred) versus observed (Obs) concentration-time profile after administration of 10 mg/day PO SD [10]
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4.3.3 Lactation PBPK model

A sample size of 1000 individuals, three months postpartum, was used in each simulation of
the virtual lactation population.

Model A: First, the transfer of cetirizine was predicted using the LogP value of 1.50, and the

default values for logD based on the equations implemented in the spatial structure building
block as described above.
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Figure S14 Pedicted (Pred) versus observed (Obs) concentration-time profile after administration of 10 mg MD [13]

A dosing regimen of PO 10 daily was assumed to calculate the milk transfer of cetirizine.

Dosing interval: 24 h Plasma Milk
Cmax (mg/L) 0.32 0.32
AUC (mg*h/L) 2.74 3.35
Cave (mg/L) 0.11 0.14

M/P ratio =1.22

Model B: Alternatively, the logD values were overwritten with the values obtained from
MarvinSketch (see section 4.2).
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A dosing regimen of PO 10 daily was assumed to calculate the milk transfer of cetirizine.

Dosing interval: 24 h Plasma Milk
Cmax (mg/L) 0.33 0.16
AUC (mg*h/L) 2.74 1.57
Cave (mg/L) 0.11 0.07

M/P ratio = 0.57

Model C: Finally, the LogP value as well as the LogD values were overwritten with the values
obtained from MarvinSketch (see section 4.2).
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Figure S16 Pedicted (Pred) versus observed (Obs) concentration-time profile after administration of 10 mg MD [13]

A dosing regimen of PO 10 daily was assumed to calculate the milk transfer of cetirizine.

Dosing interval: 24 h Plasma Milk
Cmax (mg/L) 0.33 0.04
AUC (mg*h/L) 2.74 0.33
Cave (mg/L) 0.11 0.01

M/P ratio=10.12

Option C was selected as final PBPK model for lactation for amoxicillin. The M/P ratio was
0.12.

4.4 Estimated Pediatric exposure

A maternal dosing regimen of 10 mg cetirizine hydrochloride (= 8.42 mg cetirizine), every 24
h was used to calculate the infant exposure. The daily infant dosage and relative infant dose
(RID) for 3 months old infants were calculated using a milk intake of 150 mL/kg/day. The
daily infant dosage was 0.002 mg/kg/day (RID: 1.24 %) or 0.01 mg/kg/day (RID: 3.62 %)

based on the average steady-state concentration and maximum concentration in human milk,
respectively.
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5. Discussion

First, the reference PBPK model was developed and evaluated. Evaluation of the predictive
performance showed that the reference PBPK model for cetirizine was able to capture the
pharmacokinetic behavior of the medicines in healthy volunteers and/or patients.

Next, the PBPK model was extended to a lactation PBPK model. The PBPK model results in
an overprediction of the human milk concentrations.

Alternatively, the LogP and LogD values used in the calculation of the milk parameters were
overwritten with the LogP and LogD values obtained from MarvinSketch, which was also
used to calculate LogD parameters by Koshimichi ef al. 2011. The PBPK model results in a
reasonable prediction of the human milk concentrations, with most datapoints within the 5-
95 percentile of the population prediction.

An observed M/P ratio could not be found in literature. Therefore, the M/P ratio was
calculated using the observed steady-state AUC in human milk (0.50 mg*h/L), and the
observed plasma concentration in non-lactating patients receiving the same dosing regimen
(2.50 mg*h/L). The resulting M/P ratio was 0.2, which is similar to the predicted M/P ratio
(0.12).

The calculated infant dosage of cetirizine via breastfeeding was very low, especially when
compared to the maternal daily dosage.

6. Conclusions

The herein presented PBPK model adequately describes the PK of cetirizine in adults,
including breastfeeding women. In particular, it applies renal clearance. The PBPK model was
able to reasonably predict the human milk concentrations of cetirizine (M/P ratio: 0.12). The
daily infant dosage was 0.002 mg/kg/day (RID: 1.24 %) or 0.01 mg/kg/day (RID: 3.62 %)
based on the average steady-state concentration and maximum concentration in human milk,
respectively.
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