Population Pharmacodynamic Model of Bronchodilator
Response to Salbutamol in Wheezy Preschool Children
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Introduction
Background + Data from 99 children ) ) '\\ )
* Short-acting beta2-agonists such as Salbutamol are used to relieve acute were available for =- © © g_\\
symptoms of asthma in clinical settings and to measure airway reactivity during analysis. o~ T
routine lung function testing. % w0 anC o w0 aw oo w0 o6 o s
* Preschool wheezing is a heterogeneous condition characterised by inconsistent * The sigmoid Imax model ¥ . . .
effect of asthma medications [1]: it is not known whether the dose-response to adequately fitted the & _ ! ) k ) )
high dose of salbutamol specific of asthma in adults exists in young children. data with satisfactory £ ° i i \-\_\ i ’\¥
(2
Objectives goodness-of-fit plots. <] | - | | | ey l |
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e We studied for the first time the population dose-response relationship of aR aE SR SR
salbutamol in preschool wheezers using the interrupter resistance (Rint), which is '\\\

an appropriate measurement technique in children [2].
* A simulation study was performed to determine the relevant Salbutamol dose to
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Figure 2: Observations (dots) and

.. ) individual fits with the basic =, . S . 2 . oo | .
admlmster for thIS age group, model (red Iines) in  some 0 400 800 0 400 800 0 400 800 0 400 800
patients

Cumulative dose of Salbutamol (pug)

* Following the covariate analysis, following effects were found:
- Asthma symptom control (LRT, P = 0.03) and Weight (P =0.01) on I __.
- Height (P < 10) on S,

. O . . . .
Study design ~ |« Data Figure 1: Spaghetti plot of => Uncontrolled symptoms and low weight decreased |__ whereas height
. . observed Rint values versus tively infl ds
e Children (3 to 6 vyears) with Salbutamol doses in 99 negatively Intfluenced >,
wheezing episodes in the previous N children available for analysis. Table 1: Population estimated values and relative standard errors (RSE) of for the basic model (without
year were enrolled in a multicenter covariate) and the final model (with covariates).
study. . Basic model (N=99) Final model (N=92)
: : : Lt Parameter
* Each child received successive I+~ [a=Sh m RSE (%) m RSE (%)
. o _—— e .
doses of Salbutamol in 4 groups: i~ N SN ——— - Fixed effects
=_ R | 0.31 5 0.23 11
(0) 1001 400) Mg (O, 200, 400) 18 é - RN . H_lmax ' '
(0, 100, 600) ug (0, 200, 800) pg ‘ - Bweight_llmax - - g-;g 23
* Rint was measured after each dose S ﬁ_____?_ Pasthma—_lmax ) ' '
. . ilmaa———=————— = = WD, (ug) 84.0 24 51.0 30
 Design evaluation was performed © N T
, PEIM3.2 [3] I —— Uy 1.96 27 1.81 28
using & 13- 1S, (kPa/L/s) 1.01 3 1.00 2
S - | | | ) BheioheS - - -1.64 20
. o 0 200 400 600 800 | I
Evaluation criterion Cumulative dose of Salbutamol (ug) hter-patient variability
w | (%) 0.28 16 0.25 10
o . . 0 . . . . . — MaxX
]I;{mt vaI;Jes were expr.esse;i in % 9f the predlcted Rmtpfeol for a given height, defined w_ D. (%) o ™ = =
rom reference equatlon.s or expiratory interrupter reS|s’Fanc§ [4]: 0 v (%) 106 31 0.87 46
Rlntpred (female) ~ -0.1725+7281.0 hEIght' Residual variability
* At each dose, the variation of Rint (in % of Rint ) from baseline Rint,,,, was Coror 0.08 13 0.08 12
calculated as A = (Rint-Rint,_..)*100/Rint
prea * Impact of asthma symptom control on the bronchodilator response
* Different levels of Rint reversibility were defined based on different levels of Rint P ymp P
decrease (in % of Rint,.,): significant reversibility if A > 35% Table 2: Fixed effect of |, and expected Rint decrease S - ’
. . from baseline (4, in % of median predicted Rint) at several .
POPUIatlon anaIyS|s doses, according to symptom control for a patient with o
« Data were analysed by nonlinear mixed effect models with SAEM algorithm [5] in median weight and height —
. . . . DY - |
MONOLIX v4.3, using a sigmoid | .., model: Rint = 5§, (1 — L ax = V+DV) U Dpso= 14.8% 3 -
. : : : >0 Y M_lnax=0.23 Apgo = 20.7% 2 )
A covariate analysis was performed, using forward selection based on likelihood symptoms 9 =
) ) ) : Doo — £7.070 X 3B -
ratio test (LRT), to study the effect of the following factors: age, height, weight, sex, :
: : : : : A =20.0% =
asthma symptom control, treatments with inhaled corticosteroids, leukotriene Totally/partly D50 ’ 5 _
, , , , , controlled W lhax=0.31 AL ,=27.9% I -
antagonists or long acting bronchodilator during last month, allergy, passive smoke ST n o sE ey
oo — .J/0
during pregnancy, current exposure to tobacco smoke and history of ’ S |
hospitalization for acute wheezing. -
Si lati d dicti Figure 3: Distribution of individual maximal o |
Imulation an pre Iction decreases of Rint from baseline (at an - o
e Using the final model, individual Rint values (expressed in % of the predicted Rint infinite dose), according to symptom control. incontrolied totally/partly controlied
for a given height [4]) were simulated for 5000 children at doses from 0 to 800 pg. Symptom control in the prévious month
* We prediCtEd at each dose the proportion of children with different levels of Rint e Predicted proportion of children at each dose for different Ilevels of Rint
reversibility (A =25%, 30%, 35% and 40%). reversibility
Decrease of Rint (in % of predicted Rint): T
. o 25%
Conclusions ] = 0%
m 35%
= 40% = According to simulation, 88.1%
* Interrupter resistance could measure a dose-response curve to Salbutamol in T of children with significant
wheezy preschool children, which was similar to that of older patients. 3 - reversibility at 800 pg would
 These young children require a high dose of Salbutamol to correctly assess airway % already show significant
bronchodilator response (at least 400 pg). ] " reversibility at 400 pg.
* Poor symptom control was associated with reduced bronchodilation. 5Q -
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