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m * Severely immunocompromised and liable to infections
)
‘ Main cause of transplant-related death
-
* Different depending on diagnosis, age, clinical conditions,
donor type and source of cells
Chemotherapy . _
ablates immune Debate surrounding the relative methods
system of Busulfan (Bu) and Treosulfan (Treo)
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Objectives

Establish a PKPD model for the treatment Optimise PK sampling

and engraftment effects on neutrophil schedules for therapeutic
counts comparing busulfan and treosulfan  drug monitoring of busulfan

- \/ \/ /Y )

\ \\*\‘ N \\

N

Evaluate the dosing Establish the relationship
schedules of busulfan and between neutropenia and
treosulfan with respect to time overall survival
to HSCT
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Busulfan Treosulfan
c . ( »
/2 children 54 children Great
Ormond
5.1-47.0Kg 3.8-35.8Kg Street
7 months - 18 years 4 months - 17 years Hospital
DIAGNOSIS
Non-Solid tumours 30 18
Non-malignancies 42 36
TRANSPLANT TYPE
Autologous 12 1
Allogeneic 60 53

CONDITIONING GROUPS

Different combinations 8 4
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Neutrophil counts Overall Survival
g — Non-malignant diseases
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Baseline values N
o
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o
Median 3.42 2.49 o
o 0
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‘Busulfan Treosulfan
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Allometric scaling
Maturation function affecting elimination
IOV on CL

2 2 2 2 HSCT f“ {'\ & HSCT
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Busulfan

20 -

!

Allometric scaling
Maturation function affecting elimination*
IOV on CL and V1

* In this case fixed from Clin Cancer Res 2014;20:754-6

1

PM50 \"'tE NI —
1+ (paraw) é | 'f

PMAW - Post-menstrual age in weeks

Prediction Correcterd Concentrations Busulfan [mmoliL]

AGEF =

TIME AFTER DOSE [h]

©UNAV-PSP, 2019, all rights reserved 11



.z Universidad

PKPD Model Development “XI1° de Navarra
PKPD - treatment and engraftment effects || Stem cells infused
E l HSCT
Myeloablation Rebuilding of the
Bu/ Treo immune system
> ®

\

Myeloablation HSCT
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OVERALL MODEL PERFORMANCE
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CLINICALLY RELEVANT METRICS
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SYSTEM PARAMETERS

Estimate (RSE%) | 11V [CV%)]

CircO 0.79 (18.91) 75.90 * Highlly

s * Multiple factors
MT T[] 94.8 (12.04) 2040 * Notinitially at steady state
T 0.11 (13.93) 77.10

* After transplant effect

PKPD Model of Neutropenia in Patients with Myeloma receiving high-dose melphalan for Autologous Stem Cell Transplant

Structural model Final model Bootstrap
v, CV% (% v, CV% (% Estimate v, CV%
Estimate RSE, % shrinkage) Estimate RSE, % shrinkage) median (95% CI) median (95% CI)
BASE (K/pL) 5.69 4.5 351 (11.5) 5.61 4.7 34.4 (59.8) 5.62 (5.17-6.01) 33.9(29.4-39.2)
SLOPE (mL/pg) 11.3 4.4 33.3(124) 7.46 7.4 251 (18.3) 7.48 (6.67-8.99) 24.2 (19.0-29.4)
MTT (hours) 1085 24 10.7 (11.5) a7 25 6.6 (22.7) 96.7 (92.56-101.00) 6.3 (4.3-7.7)
¥ 0.221 23 - 0.218 23 - 0.218 (0.206-0.230) -

Cho YK et al. CPT Pharmacometrics Syst Pharmacol. 2018 Nov;7(11):748-758
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SYSTEM PARAMETERS

. TH.!J'.E' 1 Pharmacokinetic and pharmacodynamic parameters for Bl
Parameter | Estimate (RSE%) | IV [CV%0] 3 _
v

Parameter Estimate i-shrinkage
Circo 0.79 (18.91) 75.90 Pa——
CL (L/h) 69.9 (4.7 49 (27.9) 38
*x* v ( TG (15 3 5 g
MTT [h]*  94.8 (12.04) 35.41
(75 (L/h) 48.5(7.%) Ne Ma
* ( ) Vs (L) 1350 (9.7 45027.7) 3l
y 0'11 13'93 77'10 2 (L/h) 108 {105y Ne Ma
* Af | ff Vs (L) 190 (15.5) 134 (21.8) a2
After transp ant eftect Additive error (ng/mL) 0410 (366) Na Ma
TABLE 1 Proportional error (%) W2RT)  Na Ma
. . . . . Pharmacodynamics
Population pharmacodynamic parameter estimates corresponding to the reference model for neutropenia ) o ) )
. Circy (cells = 10°/L) 496 (4.0 421 (153 33
(Friberg et al., 2002) -
MTT (h} 107 (3.8) 22 i46.4) 29
BDOtStI‘ap (n = 500) Cleapen (ol oo 04T & 5 [ el N Lil
Parameters Estimate Shrinkage (%) i 0161 (59  Ne Na
Median 2.5-97.5th Percentiles Additive error D278 (47%) Na Ma
fcells = 10°/L)
Proportional error (%) 201 (9.0 Ma Ma
- 9
CHCD (x 10°71) 4.70 4.65 3.9-54 Parameters are listed together with the coefficient of varation
MTT (d) 4.81 4.75 3.9-6.0 [CW(%)] in parenthesis. CL, total plasma clearance; Vi, volume of
931{,]39 (ml/ng) 1.49 1.51 0.6-3.2 distribution in the central compartment: Vs and Vi, volume of dis-
E 4 02 3.96 21-11.2 iribution in the peripheral compartments; &4 and (5. Intercompart-
: . . mental clearances; Circg, basal ANC; MTT, maturation mean transit
Y 0.14 0.14 0.08-0.2 tume; 7, feedback parameter; IPV, inter-patient variability expressed

as CV (%) Ne. not estimated: Na. not apolicable
Soto E et al. Cancer Chemother
Pharmacol. 2010 Sep;66(4):785-95

Mangas-Sanjuan et al. J Pharmacol Exp Ther. 2015 Jul;354(1):55-64
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Summary PKPD Model

First time, to our knowledge, that the HSCT effect is introduced in a
neutropenia model in children

* Different value at baseline and at steady state

nt [-108]

w

Neutrophil coul

* Transplant effect :

10 [} 10 20 30 40

- Enhancing Proliferation - T et ot e
- Enhancing Feedback

- Decreasing MTT Alemtuzumab
 Alemtuzumab effect

—

Kitr O Ktr @ Ktr Ktr

/’ — Kcirc
Edrug

Same transplant effect regardless type of
©UNAV-PSP, 2019, all rights reserved transplant

- Decreasing MTT ol

* Drug effect
- Eliminating cells
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Clinical Applications
PKPD MODEL
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Evaluation of the dosing schedules
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Evaluation of the dosing schedules
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Evaluation of the dosing schedules
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@ Optimization of the PK sampling schedules

Protocol sample times

Time (h)

Software used: PopED

*Foraccia, Hooker, Vicini and Ruggeri 2004
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@ Optimization of the PK sampling schedules

Protocol sample times

Time (h)

Software used: PopED

*Foraccia, Hooker, Vicini and Ruggeri 2004
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@ Optimization of the PK sampling schedules
N, ¢
\\

Busulfan concentration [mmole/L]

Time [hours]
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@

eReal B eEst

Bias =
Real
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CL (L/h)

Parameter estimation
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o
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S
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Neutropenia and overall survival

[
- [

AUC stratification > 141 [10%ells-days/L ] <141 [lﬂgcells-days/ﬂew
Malignancies
1.001
%‘0_?5-
.E 0.25 P=0.013 i
? HR =0.26 (0.09 — 0.81) i
0.001 . | I I
0 1 : 3

Time [years]
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Neutropenia and overall survival
Time [days]

AUC stratification > 141 [10°%cells-days/L] <141 [10°cells-days/L]
Non-Malignancies

=" P=0.31
Sozs1 HR =0.10 (0.01 — 1.25)

3 rl | > 3
Time [years]
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Conclusions

Differences between patients with

New e malignant and non-malignant

are proposed diseases are found

o
- i

PKPD model developed predicts e Different sampling

neutrophil reconstitution schedules are found to
trajectories after HSCT be more informative
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Useful tool to improve the

clinical management of
children receiving HSCT
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