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PDEg Inhibitors for Sickle Cell Disease

Simulations with a repeated time-to-event (RTTE) model, including a drug effect on the base hazard, showed IMR-687 could substantially

reduce vaso-occlusive crises (VOCs) in subjects with sickle cell disease (SCD) when dosed above 200 mg, daily, for 24 weeks NO-activated sGC IMR-687 inhibits PDE9 leading
converts GTP to cGMP to an increase in cGMP
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I I leading to increased hemoglobin F and decreased white blood cell (WBC) and
I I platelet aggregation, and decreased hemolysis and VOC events [1].
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Figure 5: Pathology of VOCs. Adapted from [3]

Observed Data & Covariates
None 1+ VOC Event 2 VOC Events

The PPK model was de- Results - Validation & Simulations

veloped using data from
Phase la and 2a studies.
The analysis dataset in-

Higher simulated doses approached the estimated EC80, although there was a lot of overlap between the doses due to variabil-
ity in the PK. The IMR-687 effect curve (i.e., the effect on base hazard for VOC vs the Cavg at 24 weeks) demonstrated that higher
8 cluded 112 subjects. doses, greater than the 200 mg QD administered in the Phase 2a study, were likely to achieve greater reductions in VOC events (Figure 1).

VPCs indicate the model was able to closely predict the observed data for the first event. The predictions were not as good (higher
variability and less evenly distributed around observed median) for the second event, due to there being considerably fewer observed
second VOC events (Figure 2).

Covariates considered in-
cluded weight, age, gen-
der, disease state, dose,
food status and formula-

tion (tablet or capsule), DOSE: 100,200 DOSE: 50,100 DOSE: 100 DOSE: 50 DOSE: 0
Placebo (n=30) = 50 mg (n=15) 100 mg (n=12) 50-100 mg (n=21) = 100-200 mg (n=14) . 100-
Figure 2: Pharmacodynamic (PD) dataset consisted of 92 subjects from the Phase 2a study e\o/
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The efficacy endpoint was the reduction of VOC events. VOC events were modeled with a parametric hazard model, where cumulative 8
hazard was subtracted at each observation [4] (RTTE). Dropout rate was not considered as part of the model structure. The PK-ER O
model was used to simulate doses higher than those tested in the Phase 2a study (300, 400 and 600 mg once daily [QD] for 24 weeks) 2 50-
to determine if greater efficacy could be achieved. 3
: J
Simulations 2
For the visual predictive checks (VPCs), 500 simulations were performed in NONMEM® using estimates from the PK-ER model and a % 25-
maximum time of 250 days. Data was summarized by dose cohort and plotted with the observed data. For the effect curve, 200 body 2
weights were sampled with replacement, for each simulated dose cohort, from the analysis dataset. Average concentration (Cavg at 24 x ]
weeks of QD dosing at 200, 300, 400 and 600 mg was calculated using area under the concentration-time curve (AUC)/time and effect 0-

= Cavg /(EC50 + Cavg). : : : - - : : : - - : : : — - : : : :
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Results - PK-ER Model
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The final population PK model was a

one-compartment model with first-order 100+
absorption (Ka) and the following
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Figure 3: PKPD model schematic 77.0% for CL/E V/E and Ka,

respectively. Residual proportional error Figure 6: VPCs of the probability of a first VOC event (top figure) and probability of a second VOC event (bottom figure) over time, by dose cohort

was 40.9% CV.
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