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S SOBJECTIVE RESULTSOBJECTIVE RESULTS
T d l l ti h ki ti (PK) d l i t l l b tTo develop a population pharmacokinetic (PK) model in neonatal lambs toTo develop a population pharmacokinetic (PK) model in neonatal lambs to
describe plasma and lung concentrations of a new compound indescribe plasma and lung concentrations of a new compound inp g p
development and determine its impact in viral replication inhibitiondevelopment and determine its impact in viral replication inhibition.p p p

PATIENTS AND METHODSPATIENTS AND METHODSPATIENTS AND METHODS
 Study Design andStudy Design and AnimalAnimal DataData Study Design andStudy Design and AnimalAnimal DataData Study Design and Study Design and Animal Animal DataData
Three groups of five lambs were inoculated with virus and doses of 2 10 and 50Three groups of five lambs were inoculated with virus and doses of 2, 10 and 50g p
mg/kg of compound X were administered respectively Blood samples weremg/kg of compound X were administered, respectively. Blood samples were
collected just before the first dose at 2 hours after the first and the last dose and atcollected just before the first dose, at 2 hours after the first and the last dose and at

f th f24 hours following each dose until 6th day A total of 112 plasma and 11 lung24 hours following each dose until 6 day. A total of 112 plasma and 11 lung
i b i d f h dconcentrations were obtained from the studyconcentrations were obtained from the study.

 Structural PKStructural PK ModelModel Structural PK Structural PK ModelModel

EFFECTABSORPTIONDOSE EFFECTABSORPTIONDOSE

kka

Fi 2 G d f fit l t f th PK d lFigure 2. Goodness of fit plots of the PK model.g p

PLASMAENZYME PLASMAENZYME

k
LUNG

kenz LUNGenz LUNG

Fi  1  S h ti  f th  PK d lFigure 1. Schematic of the PK modelFigure 1. Schematic of the PK model

 PK d t l d ith NONMEM® 7 3 PK data were analyzed with NONMEM® 7.3. PK data were analyzed with NONMEM 7.3.

 The maturation and growth of the liver function was modeled as: The maturation and growth of the liver function was modeled as:g

h W i b d i ht k i th t ti t t t b i thwhere: W is body weight, kmat is the maturation rate constant, b is thewhere: W is body weight, kmat is the maturation rate constant, b is the
ll t i b d i ht t (0 75) d CL d Cl i tallometric body weight exponent (0.75), and CLim and Clma are immaturey g p ( ), im ma

and mature clearence at unit W respectively [1]and mature clearence at unit W respectively.[1]

Figure 3 VPC which displays the 5th 50th and 95th percentiles of the plasma concentrations and the 95%
p y

Figure 3. VPC which displays the 5 , 50 and 95 percentiles of the plasma concentrations, and the 95%
confidence interval for the corresponding model-based predicted percentiles computed from 100 Monte The auto-induction was described with an enzyme turn-over model where confidence interval for the corresponding model-based predicted percentiles computed from 100 Monte The auto-induction was described with an enzyme turn-over model where
Carlo replicates All lung concentrations fell inside the prediction interval boxplot whiskers which displayplasma concentration (C ) increased the enzyme production rate (k ) in a Carlo replicates. All lung concentrations fell inside the prediction interval boxplot whiskers, which display

th th
plasma concentration (Cp) increased the enzyme production rate (kenz) in a
li f hi d th li l ti hi b t th t i d ti the 5th and 95th percentiles of the model prediction intervallinear fashion and α was the linear relationship between the auto-induction the 5 and 95 percentiles of the model prediction interval.linear fashion, and α was the linear relationship between the auto induction
ff t d C [2]effect and Cp.[2]

A) B)
effect and Cp.

A) B)

 Lung PK was described using a general linear distribution model [3] where the Lung PK was described using a general linear distribution model [3] where theg g g
lamb physiological parameters were derived from the literature [4 5]lamb physiological parameters were derived from the literature.[4,5]p y g p

 The drug-effect parameters on viral replication inhibition (EC50 and γ) where The drug-effect parameters on viral replication inhibition (EC50 and γ), where
derived from in vitro experiments

50%
derived from in vitro experiments.

 Model Q alification and Sim lationsModel Q alification and Sim lations EC50

%

 Model Qualification and SimulationsModel Qualification and Simulations EC50 Model Qualification and SimulationsModel Qualification and Simulations
Non parametric bootstrap and VPC were used as validations toolsNon-parametric bootstrap, and VPC were used as validations tools.p p,
Deterministic simulations were conducted to evaluate the effect of dose in theDeterministic simulations were conducted to evaluate the effect of dose in the
concentration-time curve and its impact in viral replication inhibitionconcentration-time curve and its impact in viral replication inhibition.

RESULTSRESULTSRESULTS
Table 1 Parameter Estimates and Non Parametric Bootstrap Analysis of the PK ModelTable 1. Parameter Estimates and Non-Parametric Bootstrap Analysis of the PK Model.p y

Non Parametric Bootstrap Fi 4 A) D t i i ti i l ti h i th ti f l ( lid li ) d l (d h dOriginal
Non-Parametric Bootstrap Figure 4. A) Deterministic simulations showing the time course of plasma (solid lines) and lung (dashedOriginal (n = 87 replicates out of 100)

g ) g p ( ) g (
lines) concentrations for each dose level of compound X (2 10 25 50 mg/kg) B) Percentage inhibition ofPK Model Parameters Estimates

(n   87 replicates out of 100) lines) concentrations for each dose level of compound X (2,10,25,50 mg/kg). B) Percentage inhibition ofPK Model Parameters Estimates
(RSE %) Mean 95% Confidence

) p ( , , , g g) ) g
lung infection for the plasma (solid lines) and lung (dashed lines) concentrations achieved after 24 hours of(RSE, %) Mean 

(RSE %)
95% Confidence

I t l
lung infection for the plasma (solid lines) and lung (dashed lines) concentrations achieved after 24 hours of

(RSE, %) Interval
g p ( ) g ( )

compound X administrationcompound X administration.
CLim/F  (L/h/kg) 0.224 (20.6) 0.220 (19.4) 0.134 ‒ 0.305

p
C im/ ( / / g) 0 ( 0 6) 0 0 ( 9 ) 0 3 0 305

CONCLUSIONSD l t d CL /F (L/h/kg) 0 402 (22 3) 0 389 (20 0) 0 237 0 541 CONCLUSIONSDrug related CLma/F (L/h/kg) 0.402 (22.3) 0.389 (20.0) 0.237 ‒ 0.541g
Parameters V/F (L) 3 74 (40 1) 3 88 (38 6) 0 944 6 82Parameters V/F (L) 3.74   (40.1) 3.88   (38.6) 0.944 ‒   6.82

 The PK model developed in neonatal lambs properly describes the1  The PK model developed in neonatal lambs, properly describes theka (h-1) 0.143 (24.8) 0.151 (25.2) 0.076 ‒ 0.226
concentration time course in plasma and lungs after accounting for

ka (h ) 0.143 (24.8) 0.151 (25.2) 0.076  0.226
concentration time course in plasma and lungs, after accounting forMaturation

k (h 1) 10 3 4 58 (20 3) 4 40 (19 3) 2 74 6 06 clearance maturation and auto-induction
Maturation

related Parameter
kmat (h-1) × 10-3 4.58   (20.3) 4.40   (19.3) 2.74 ‒ 6.06 clearance maturation and auto induction.related Parameter mat ( ) ( ) ( )

Auto-Induction
( 1) 3

 M d l b d i l ti t th t 25 /k d 95%
Auto Induction
l t d P t

kenz (h-1) × 10-3 8.79 (35.4) 8.95 (33.2) 3.13 ‒ 14.7  Model-based simulations suggest that a 25 mg/kg can produce a 95%related Parameter enz ( ) 8.79   (35.4) 8.95   (33.2) 3.13  14.7 gg g g p %
mean inhibition of viral replication after 6 days post inoculation of theDrug-Effect mean inhibition of viral replication after 6 days post inoculation of theDrug-Effect

O A t i d ti
α (L/mg) 0.094 (28.8) 0.088 (22.1) 0.011 ‒ 0.126 p y p

virus in lambsOn Auto-induction
α (L/mg) 0.094 (28.8) 0.088 (22.1) 0.011  0.126

virus in lambs.
Lung DistributionLung Distribution

k 0 676 (18 8) 0 690 (18 2) 0 443 ‒ 0 936

REFERENCESrelated Parameter
kp 0.676 (18.8) 0.690 (18.2) 0.443  0.936

REFERENCES
CL /F 32 4 (42 7) 33 0 (44 2) 8 41 58 6

REFERENCES
ω CLim/F 32.4   (42.7) 33.0   (44.2) 8.41 ‒ 58.6

Interindividual
im ( ) ( )
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i bilit (CV%)
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variability (CV%)
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Residual variability  plasma 44.5   (8.90) 42.1   (8.50) 26.4 ‒ 57.8
p y

4 Gratama JW Dalinghaus M Meuzelaar JJ et al J Clin Invest 1992; 90: 1745 52y
(CV%) 28 3 (13 1) 22 5 (12 7) 19 6 37 0

4. Gratama JW, Dalinghaus M, Meuzelaar JJ, et al. J Clin Invest. 1992; 90: 1745-52.(CV%)  Lung 28.3   (13.1) 22.5   (12.7) 19.6 ‒ 37.0
g
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