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This study was aimed to propose a novel dosing schedule of docetaxel based on o;-acid glycoprotein (AGP) as an in-
dex. For this purpose, we performed Monte Carlo simulation using a population pharmacokinetic/pharmacodynamic
(PPK/PPD) model, which we previously developed to estimate the ANC Nadir distribution after docetaxel administra-
tion. AGP values, which were incorporated in PPK/PPD, were sampled from normal distributions (S.D. 44, range
from 19 to 259), as various mean levels of 125, 150, 175 and 200 (mg/dl) . Monte Carlo simulation was conducted using
docetaxel doses of 40, 50 and 60 (mg/m2) for each AGP distribution. Simulation was performed 200 times, and distri-
butions of ANC Nadir median were obtained from simulations. We accepted a dose when 20 percentile of the distribu-
tion of ANC Nadir median was greater than 500 (counts/ul) , in order to avoid the grade 4 neutropenia. From the results
of simulations, 40, 50, 60 and 60 doses (mg/m?) were recommended for 125, 150, 175, and 200 AGP mean (mg/dl)
respectively. Secondly, to evaluate this dosing schedule, we adopted these recommended doses to 16 patients whose ANC
Nadir observed is lesser than 500, and simulated the ANC Nadir. The number of patients whose simulated time below
ANC=500 was higher than 6 days decreased from 8 to 2, implying that this dosing schedule might be effective to avoid
neutropenia induced by docetaxel. In conclusion, we proposed a novel dosing schedule of docetaxel using AGP as an in-
dex, which might be effective to avoid neutropenia induced by docetaxel.

Key words——docetaxel; dose schedule; «j-acid glycoprotein; Monte Carlo simulation; pharmacokinetic/phar-
macodynamic
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Fig. 1. The PK/PD Model Describing Docetaxel-induced
Myelosuppression
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Fig. 2. A Flow Chart of Monte Carlo Simulation Procedure
for Predicting the PK/PD of Docetaxel
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Table 1. Distribution of Covariates and Population PK/PD Parameters Used in the Simulation
Parameter and Characteristic Value Mean (range) S.D. %
Covariates
Albumin (g/dl) 3.68(1.3-4.6) 0.464
a;-Acid glycoprotein (mg/dl) 108 (19-259) 44
Absolute neutrophil counts before treatment (counts per ul) 4170(1020-15700) 1880
Body surface area (m?2) 1.54(1.17-1.99) 0.16
HEP1 91
HEP2 5
HEP3 4
Population PK model
CL (1/h)
0, 29.3
0, (Body surface area) 1.11
05 (Albumin) 2
0, (oy-Acid glycoprotein) 0.251
0s 0.776
0s 0.623
01 (D 7.75
0o2 (1/h) 5.46
0y, (1) 8.69
003 (1/h) 19
v () 660
we (CV, %) 31
wy (CV, %) 19
wegs (CV, %) 31
wys (CV, %) 38
o (CV, %) 29
Population PD model
Onrr (h) 113
Oszope 17.9
Oy 0.196
Orur (h) 35.5
Op0 (per ul) 5190
0,2 —1.38
wyrr (CV, %) 11.1
wscope (CV, %) 68.2
wpo (CV, %) 110
o (CV, %) 29.1
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%.

In (A()) =—4.9440.368+1n () —0.0745
+Cumulative AUC
+0.00891- AGP +0.938-disease site
(4)

Z Z T, Cumulative AUC IZ&# 591 7)1 D
AUC (ug - h/1) D& EF, disease site 135 5 ¥ & i
BROGEN 2 n i EOBET 1, TRLSMTO0
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S 7=7=%, disease site DEIZDWTIX, HAICP
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Fig. 3. ANC Values versus AGP Mean Values Predicted by
Monte Carlo Simulation Based on the PPK/PPD Model

Each point represents the 20 percentile of 200 ANC Nadir medians ob-
tained from the present simulations. Dotted line represents ANC=500.

Table 2. Recommended Dose of Docetaxel Based on Various
AGP Values

Range of AGP (mg/dl) Recommended dose (mg/m?)

<150 40
<175 50
>175 60

SEEA 125 £ 150 D E FIHREROBMENVLETH
HIENRBEINZ. £IT, IN5D AGP iz
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g 27201, HEREG RN OEHER G &% A
LEGED 1 FAEGREFGR L. Table 41220
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AGP IZBWTHRRGERVEERGEDEL S
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ZTHIFEERERERDREOBINIEZ 570 EHEER
N7z,

% =
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Table 3. Predicted ANC Nadir for Patients Administered with Respective Recommended Doses
Patient AGP Actual dose Observed ANC Nadir Recommended dose Predicted ANC Nadir
No. (mg/dl) (mg) (counts/ul) (mg) (counts/ul)
49 83 70 375 48 651
50 82 82 197 54 364
75 80 86 358 58 501
76 79 110 83 74 236
79 62 98 481 65 729
83 64 70 219 56 326
89 51 86 52 57 168
119 78 89 228 59 328
123 57 89 197 59 371
165 52 85 208 58 400
167 64 99 192 66 370
170 58 86 319 63 586
171 88 58 253 59 246
177 119 95 494 65 843
193 78 94 340 63 609
210 111 48 482 64 309

Table 4. Calculated 1-year Survival for Patients Who Received the Standard Dose or Recommended Dose of Docetaxel

Standard dose

Recommended dose

AGP
(mg/dl) Dose Cumulative AUC 1-year survival Dose Cumulative AUC 1-year survival
(mg/m?) (mg*h/1) (%) (mg/m?) (mg*h/1) (%)
125 60 7.05 38.4 40 4.72 38.2
150 60 7.41 30.3 50 6.18 30.2
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Fig. 4. Observed Docetaxel Concentration versus Predicted
Docetaxel Concentration
(a) From population mean parameters of the model. The solid line
represents the unit line. (b) From a Bayesian post hoc analysis of the
model.” The solid line represents the unit line.
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Fig. 5. Observed ANC versus Predicted ANC

(a) From population mean parameters of the final model.® The solid
line represents the unit line. (b) From a Bayesian post hoc analysis of the fi-
nal model.® The solid line represents the unit line.
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