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OBJECTIVES METHODS

Erythrocyte lifespan 1s markedly shortened i end- The transit-compartment model (Model A)>, the piece-wise linear regression (Model
stage renal disease patients, contributing to the B)? and the lifespan indirect response model using delayed differential equations
development of renal anemua'->3. It 1s also the key (Model C)° were used to analyze a set of original data consisting of 57 rHuEPO-
pharmacodynamic  parameter of erythropoiesis naive hemodialyses patients with spontaneously low hematocrit levels receiving
determining the extent of hematocrit changes under epoietin alfa s.c. twice or thrice weekly. The stimulatory effect of ESA was modelled
treatment as well as the time needed to achieve a new with an Emax-function (EMAX and ED.,). Additional pharmacodynamic
stacdy state*. Efficient and useful dosing algorithms parameters 1ncluded the basal erythropoietic rate (BASE) or the basal hematocrit
immperatively have to include this parameter. (HCTg) and the lifespan (LS). Random effects included the between-subject
In the present work, we analyzed the predictive and variability on ED,, BASE or HCTy, respectively, and LS and a proportional or
estimative  performance  of  three  different additive residual error. The analysis was performed with NONMEM VI.2, ICON
pharmacodynamic models applied to real data plc, using self-provided differential equations (ADVAN 6) and first-order
focusing on erythrocyte lifespan distributions. conditional estimation method (FOCE) with interaction. Empirical Bayes Estimates
of the studied parameter were further used for subsequent analysis.

Tab. 1. Summery of estimated model parameters. R E S U LT S

Model A Model B Model C
OFV [Adf] 2215 [ref ] 2305 [+1] 2341 [-1]
Bepax 225 0.26 1.05
oy Qeg)  [E1109] 495 (615%) 135 (81.8%) 21.3(91.2%) All three models adequately described the data as shown 1n (Fig. 2).
Osase (Qgase) [eHct/d] - - 0.331 (17.7%) . . . .. .
o, Qo) [WHCD 240 (12% TS _ The estimated PD parameters and their variability are exposed 1n
S W es PO — (Tab. 1). All models adequately exhibited an inverse correlation
o PeHCl - 166 : between ED;, (indirect measure of resistance to ESA) and the 1itial
. | | hematocrit raise. (Model A) implementing 12 transit compartments
Fig. 1 Kernel density plots of RBC LS distributions Fig. 2. Predicted versus observed plots , , , , :
performed best 1n terms of quality of fit (objective function value,
—— HodelAPRER S, 085 TodelArTRED v 059 OFV) and visual predictive checks (Fig. 3). However, the estimated
< i --- Model B v o - ¥ . .. i i )
- e Model C IR ervthrocvte lifespan showed an unrealistic distribution. centered at
F - " - 2
Ta- MR Ta- o 81.7 days, characterized by a high inter-individual variability of
3 _ S A s 48%. (Model B) yielded a better estimate of the erythrocyte lifespan
- Vodel 5 PRED vS. OBS  Model B: PRED vs. 0BS with a population mean of 65.0 days and an inter-individual

variability of 31%. The minimum and the maximum were 28 and
_ i 125.2 days respectively with 5-95% CI of 59.8 to 70.5 days. (Model
R e e C) performed best i term of estimated lifespans with a mean of

ode G PRED ve0B8 Mol PRED 1. OB 73.6 days and a rather small inter-individual variability of 19% (Fig

| 1). Only(Model C) showed a correlation between the estimated

Pl P e ) R lifespan and the mitial hematocrit (HCT, = -13.32 + 0.151 - LS,

0 50 100 150 200 . B s L7 1'2:0.23, P=00003) as well as with the basal el'YthI'OCYtE? pI'OdllCtiOIl
Estimated REC LS in days oo v rate since the relationship BASE~HCTO/LS 1s given by the model.
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Flg. 3 VPC: Model A VPC: Model B VPC: Model C
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