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•  Conclusions:
 – A semi-mechanistic model was developed that successfully described the dose-dependent modulation of  
  DAC metabolism when oral DAC is given in combination with E7727 CDA inhibitor 
 – The model was developed using dose escalation data and qualified through standard diagnostics and a   
  VPC of the dose confirmation ASTX727 dose combination
•  Future Development:
 – Further refinement of the model and parameter estimates will include:
   • Integration of dose confirmation data, verification of modeling elements, incorporation of actual      
   dosing/observation times, covariate search, and examination of random and inter-occasion variability
 – Simulations will further guide clinical development and interpret clinical results

CONCLUSIONS AND FUTURE DEVELOPMENT

Figure 8:  Visual Predictive Check of Dose Confirmation a) IV DAC, b) oral DAC and c) oral E7727 
Concentration Profiles Using the Final Dose Escalation PK Model Parameter Estimates

Circles: Observed DC concentrations, Solid Black Line:  Median of the observed concentrations, Dotted Black Lines:  
10th and 90th percentiles of the observed concentrations, Dashed Green Line:  Median of the predicted concentration, 
Shaded Polygon:  Area between the 10th and 90th percentiles of the predicted concentrations, Dashed Grey Line:  Lower 
Limit of Quantification (LLOQ).

• Decitabine (DAC) is an approved treatment of Myelodysplastic Syndromes (MDS) that is rapidly   
 degraded by cytidine deaminase (CDA), resulting in poor and variable oral DAC bioavailability and  
 systemic exposures
• ASTX727 is being investigated as an oral, fixed dose combination (FDC) of a novel potent oral CDA  
 inhibitor, E7727, with  oral DAC for the treatment of patients with MDS or Chronic Myelomonocytic   
 Leukemia (CMML)
 –  Low doses of oral DAC co-administered with E7727 have been shown to produce exposures      
  similar to intravenous (IV) DAC with acceptable inter-patient variability
• Modeling utilized data from Clinical Study ASTX727-01, a Phase 1-2 Pharmacokinetic (PK) Guided   
 Dose Escalation (DE) and  Dose Confirmation (DC) Study of ASTX727
 –  DE consisted of a single arm, PK guided 3+3 design to establish the target dose combination resulting   
  in exposures similar to 20 mg/m2 DAC 1 hour infusion

  • Five 6-subject cohorts, doses of 20:40, 20:60, 20:100, 40:100, and 30:100 mg E7727:DAC, plus a   
   13 subject 30:100 mg DAC:E7727 expansion cohort
 – Dose Confirmation (DC) consisted of a standard 2x2 crossover design to confirm that the ASTX727    
  dose proposed for the DC stage (100:35100 mg DAC:E7727) achieved exposures similar to IV DAC
 – Figure 1 illustrates DE and DC dosing and PK assessment schedules
• Modeling Objectives:  Interpret Clinical PK Outcomes and potentially guide further clinical      
 development through a semi-mechanistic population PK model based on DE data and verified by   
 DC data that characterizes the PK of ASTX727 and the PK enhancement of oral DAC when      
 co-administered to predict
 –  Impact of population characteristics on exposure and efficacy
 –  Additional dose combinations and regimen(s)
 –  Potential effects on formulation changes

Figure 7:  DE E7727 (top) and DAC (bottom) Predicted (line) vs Observed (symbols) Concentrations

Typical DAC and E7727 concentration profiles for subjects in the DE stage are shown in Figure 2.  The 
PK of E7727 remains consistent when dosed with DAC (Fig 3a) and rapidly achieves steady state with 
moderate inter-individual variability (Fig 3a). As seen in Figure 4a, inhibition of CDA by E7727 coadmin-
istered with DAC modulates oral DAC PK, resulting in increased bioavailability, slightly lower Cmax, and 
extended Tmax and elimination.  These steady state effects are quickly reached (Fig. 4b).

•  Semi-mechanistic models describing the inhibition of P450 metabolism when dosed concomitantly with  
 P450 inhibitors1-4 were adapted and modified to describe the following key  elements of DAC       
 metabolism and CDA inhibition by E7727, shown schematically Figure 5:
 - DAC is primarily cleared through metabolism in the liver by CDA
  • Minimal renal clearance; minimal gut metabolism due to DAC primarily being absorbed in stomach
 - Extra-hepatic CDA metabolism has been reported in clinical DAC IV studies
•  Model development and exploration included:
 - PK observations were log-transformed to achieve normal distributions
 - Multi-dose E7727 PK observations from the ASTX727 combination were utilized
 - Sequential and simultaneous fitting techniques
 - Proportional and additive error models
 - Additive and exponential inter-individual variability (IIV)
 - Oral DAC and E7727 classic, inverse Gaussian, and transit absorption models
 - Inter-occasion variability and covariates were not considered at present 
 - Data processing and visualization was performed in R®

 - DE PK model parameters estimated using NONMEM® based on nominal dosing/observation times
 - See Frechen4 and Brown5 for basic system of equations and hepatic subsystem flow rates,  respectively
 - Modeling elements for gut DAC metabolism as described in Frechen4

•  Model Qualification:
 - Standard diagnostics inspected for evidence of systemic lack of fit and to confirm absence of bias
 - Visual predictive checks (VPCs) of the observed DC data compared to simulated results demonstrated the   
  model’s ability to adequately project additional ASTX727 dose combinations

Figure 1: Study ASTX727-01 a) Dose Esalation and b) Does Confirmation Dosing and PK Sampling Schedules
b)

Figure 5: Semi-Mechanistic Population PK Model Development Schematic

Figure 2: Typical DAC and E7727 con-
centration profiles for subjects given a) 
30:100 mg DAC:E7727 and b) 40:100 
mg DAC:E7727 ASTX727 doses (see 
legend below panels for color and line 
types)

Figure 4: DAC concentration profile 
comparisons for subjects in the 30:100 
mg DAC:E7737 Cohort for a) DAC given 
alone (green) versus first ASTX727 dose 
(red) and b) ASTX727 first (red) versus 
fourth (blue) dose

Figure 3: E7727 concentration profile 
comparisons for subjects in the 30:100 
mg DAC:E7737 Cohort for a) E7727 
given alone (green) versus first 
ASTX727 dose (red) and b) ASTX727 
first (red) versus fourth (blue) dose

• A systematic search found that optimal model structure and parameter estimates (Table 1) were    
 achieved with:
 - Transit6 compartment oral DAC and E7727 absorption models
 - Gut DAC metabolism elements excluded for parsimonious modeling
 - Exponential IIV and proportional plus additive error models
 - Simultaneous fit of all DAC DE data using separate E7727 model parameter estimates
 - Model performance likely improved by incorporating covariates and actual dosing/observation times
• Standard diagnostic plots of observed vs. predicted log-transformed E7727 and  DAC dose      
 escalation concentrations, Figures 6 and 7, demonstrates that the model is capable of predicting    
 concentrations over the range of dose combinations
• VPCs of the observed DC observations compared to simulated results, Figure 8, demonstrated the   
 model’s ability to adequately project additional ASTX727 dose combinations.
• Further model development, usage of actual event times, and incorporation of DC data will address   
 over-parameterization, variability and slight over-prediction of E7727 accumulation 

Table 1:  Final Dose Escalation Semi-Mechanistic Population PK Model Parameter Estimates

Schematic pharmacokinetic interaction model of DAC (top) and E7727 (bottom).  VC,DAC and VC,E7727 are DAC and E7727 central compartment volumes, VP1,DAC and 
VP1,E7727 are DAC and E7727 peripheral compartment volumes, VH and VPV are liver and portal vein volumes, respectively, in Liters. QP1,DAC, QP1,E7727, QH, QHA, and QPV 
are DAC and E7727 peripheral compartment, and liver, hepatic artery, and portal vein flow rates, respectively, in L/hr.  CLE7727, CLH,DAC, and CLEH,DAC are E7727 
clearance, DAC hepatic and extra-hepatic clearance due to CDA metabolism, respectively.  CE7727,VC and CE7727,H are E7727 concentrations (ng/mL) in the central and 
liver compartments, respectively.  Kinh,E7727 is the inhibition constant of E7727 for CDA inhibition.  Fraction unbound and blood:plasma partitioning were fixed based on 
studies to 0.99/0.65 and 1/1 DAC/E7727, respectively. 

Figs. 6 and 7 are color coordinated; D:E = DAC:E7727;  time scales condensed for plotting purposes only.Figure 6:  Dose Escalation Final E7727 (left column) and DAC (right column) PK Model Observed 
Concentrations (top row) and Conditional Weighted Residuals (bottom row) vs Predicted Concentrations 

E7727 DE Model Parameter Estimates
Parameter Estimate (%RSE) IIV (%RSE)

KA,E7727 (h-1) 0.31 (10.3) 0.058 (24.1)

NTRE7727 (--) 1.68 (37.2) 0.18 (42.7)

MTTE7727 (h-1) 0.59 (43.1) 0.27 (51.8)

VC,E7727 (L) 47.5 (40.6) 0.26 (51.3)

QP1,E7727 (L/h) 23.7 (46.7) 0.21 (46.3)

VP1,E7727 (L) 116 (34.5) 0.28 (52.6)

CLE7727 (L/h) 0.32 (32.2) 0.52 (107.2)

KInh,E7727 (ng/mL) 11.8 (25.9) 0.19 (43.7)

Additive RV 0.014 --

DAC DE Model Parameter Estimates
Parameter Estimate (%RSE) IIV (%RSE)

KA,DAC (h-1) 2.32 (36.4) 0.19 (44.8)

NTRDAC (--) 3.87 (12.9) 0.09 (31.8)

MTTDAC (h-1) 0.35 (22.9) 0.084 (27.9)

VC,DAC (L) 74.8 (21.1) 0.097 (29.7)

QP1,E7727 (L/h) 25.7 (15.7) --

VP1,DAC (L) 59.7 (29.2) --

CLEH,DAC (L/h) 157 (13.1) 0.03 (17.4)

CLH,DAC (L/h) 647 (69.8) 0.51 (71.4)

Proportional RV 0.012 --

Additive RV 0.059 --

SEMI-MECHANISTIC POPULATION PK MODEL DEVELOPMENT

FINAL DOSE ESCALATION SEMI-MECHANISTIC POPULATION PK MODEL

KA, NTR, and MTT are transit compartment absorption constant, number of transit compartments, mean transit time, 
respectively; other parameters are defined in Figure 5. RV is the residual variability, RSE is the relative standard error.

Red lines are LOESS smooth trend lines.
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