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Background and Objectives

The combination of histone deacetylase inhibitor (HDACi) and DNA-damaging
agents has demonstrated potential clinical applicability [1, 2] but is hampered by
the development of dose-limiting thrombocytopenia. The ability to anticipate this
haematological toxicity is hence of great value for optimizing future dosing
strategies. The aim of this project was to develop a semi-mechanistic
thrombocytopenia model to describe a new HDACiI in development, co-
administered with doxorubicin (DOXO), and assess the drug-induced apoptosis
effects on circulating platelets.

Methods

Study design and Patient data

“3+3” dose-escalation Phase | clinical trial
8 patients treated over six 4-week cycles

Oral twice-daily administration given 4 hours apart for HDACIi (3 dose levels 60-90-120

mg/m?2/day)

25 mg/m2 IV 15min-infusion administration for doxorubicin

230 HDACI PK samples with a median of 30 per patient (range 21-31)

160 DOXO and its metabolite doxorubicinol (DOXOL) PK samples (20 per patient)
202 platelet measurements with a median of 26.5 per patient (range 6-42)

Results

PK models for HDACi and DOXO/DOXOL
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Fig.3: Visual Predictive checks for the final models describing the PK of HDACI, doxorubicin and
doxorubicinol vs. time. Median (solid line), 10t and 90™ percentiles (dashed lines) of the observed data are
compared to the 95% confidence intervals (shaded areas) for the simulated data’s 10%, 90t percentiles and
median.

PKPD model for thrombocytopenia

An extended myelosuppression model with an Imax and a power models describing
respectively HDACi and doxorubicin acting on the inhibition of proliferative cells by
the drugs were found to best characterize the platelet data.
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Fig.2: Schematic representation of the final PKPD thrombocytopenia model

4 types of data (yellow boxes) were utilized in this model building. An external validation using a 3-cmp
model with 1st order absorption previously developed using internal data was found adequate to describe
HDACI ‘s disposition. A 3-cmp IV infusion model and a 1-cmp model [4] were used respectively, to
characterize the time courses of DOXO and DOXOL. Two metabolic clearance pathways, one direct and
one delayed modeled as a transit compartment were used to relate the parent to the metabolite
observations. A semi-physiologic model [5], incorporating stem cell proliferation inhibition drug effect from
HDACI previously developed from the same structure as the semi-mechanistic myelosuppression model
described by Friberg et al. [6,7], was further refined and the effect of doxorubicin was added. Emax, slope
and power models were tested for both drug effects and an interaction term was estimated.

and PD parameters from the developed PKPD model Fig.7: Simulation of higher HDAci doses

Conclusion

A PKPD model was developed that integrated the PK of HDACi and doxorubicin to
describe their combined effects on the time-course of platelets. The thrombocytopenic
effects were adequately predicted assuming an additive effect between the two drugs
on the proliferative cells. Future refinements of the model and link to efficacy with
tumor data are expected with additional dosing regimens.
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