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Background: ASC10, an oral double prodrug of the antiviral ribonucleoside analog ASC10-A (also referred to as NHC), is currently
in clinical trials for the treatment of COVID-19. Upon administration, ASC10 undergoes rapid biotransformation into the monopro-
drug molnupiravir, which then swiftly converts to the active metabolite ASC10-A. Alternatively, ASC10 can directly transform into
ASC10-A without forming molnupiravir as an intermediate. This study aimed to describe the population pharmacokinetics (popPK) of
ASC10-A in healthy Chinese subjects and to inform clinical drug development.

Methods: We performed popPK modeling for ASC10-A using data from a Phase I clinical trial involving 57 healthy subjects and
1634 observations. The M3 method was employed to handle data below the quantification limit (BQL), while the Laplacian algorithm
was implemented for popPK modeling. The final model was evaluated through goodness-of-fit (GOF) plots, non-parametric bootstrap
method, and visual predictive check (VPC). The model-based simulations were performed to generate concentration-time profiles for
ASC-10 or NHC across different studies, evaluate the exposure levels of ASC10-A under an 800 mg twice-daily dosing regimen
(consistent with the recommended dose of molnupiravir), and quantify the covariate effects on the pharmacokinetic parameters of
ASCI10-A.

Results: The ASC10-A pharmacokinetics was described using a two-compartment model with first-order elimination and transit
compartment absorption. Food intake and body weight were identified as influential variables on ASC10-A pharmacokinetics. The
simulation results revealed that the ASC10-A exposure decreased with increasing body weight, and participants fasting could result in
a higher peak concentration while retaining a similar exposure to those fed. The ASC10 dosing regimen of 800 mg every 12 hours
could provide desirable exposure associated with clinical response.

Conclusion: This study provides a comprehensive population pharmacokinetic profile of ASC10-A in healthy Chinese volunteers.
These findings support the clinical development and identification of effective regimens for ASC10.
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Introduction

The coronavirus disease 2019 (COVID-19) caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) constitutes an unprecedented global health crisis.' Since its emergence in 2019, the virus has undergone continuous
mutations,” and its variants may compromise the effectiveness of current antiviral therapies or potentially trigger
a resurgence of the pandemic. Although only a limited number of pharmacological agents have been approved for the

management of COVID-19,? as of July 2022 just Namatevir/Ritonavir and Azvudine had received emergency conditional
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approval from China’s National Medical Products Administration.* This underscores the ongoing need for development
of additional therapeutics that target crucial proteins involved in the viral life cycle.”

ASCI10 tablet is a novel therapeutic candidate currently undergoing clinical development for the treatment of COVID-
19.° This drug is an oral prodrug of the antiviral ribonucleoside analogue B-d-n4-hydroxycytidine (ASC10-A, also
referred to as NHC), which has demonstrated potential activity against influenza virus, rhinovirus, and SARS-CoV-2 in
prior studies.” With ongoing viral evolution and emerging SARS-CoV-2 variants, ASC10-A shows promise by inhibiting
multiple strains in Vero E6 cells. Advances in active pharmaceutical ingredient (API) synthesis and formulation have
significantly lowered production costs, enabling rapid scale-up. These features highlight the therapeutic potential of
ASC10 in addressing unmet medical needs. ASC10 undergoes rapid biotransformation to the monoprodrug molnupiravir
upon administration, subsequently converting swiftly to the active metabolite ASC10-A, or directly from ASCI10 to
ASC10-A. The principal antiviral agent ASC10-A present in the plasma enters target organs such as the lung tissue and is
further metabolized into the active triphosphate form, ASC10-A-TP. This active substance can specifically bind to the
RNA-dependent RNA polymerase (RdRp), leading to significant mutations in viral RNA and a reduction in viral
replication, thereby achieving a desirable antiviral effect.® Furthermore, the double prodrug ASC10, formed by adding
a functional group to molnupiravir, exhibits optimized lipophilicity and permeability for rapid esterase-mediated
activation across absorption sites, potentially enhancing active metabolite exposure and therapeutic outcomes.®

Bihorel et al’ and Gouda et al'® have characterized the population pharmacokinetics (popPK) of molnupiravir across
diverse racial populations, with only Bihorel’s cohort including Asians (3.6%). Their popPK models utilized a similar
transit compartmental structure to depict the absorption phase of NHC, while the disposition of NHC was delineated
using one-compartment and two-compartment models, respectively. The influential variables identified in their analyses
predominantly encompassed sex, body size, and food status. Previous findings have revealed that the therapeutic efficacy
of molnupiravir demonstrates a pronounced exposure-dependent relationship. Important exposure metrics, including the
area under the concentration-time curve (AUC) and peak concentration (C,.x), are closely linked to the efficacy and
safety profile of molnupiravir therapy.'' Notably, AUC over 12 hours (AUCy.1,) exhibited a strong correlation with
clinical outcomes and is considered the most suitable parameter for assessing molnupiravir treatment. Previous exposure-
response analyses have established that the optimal dosing regimen for molnupiravir is 800 mg administered every
12 hours, which achieves an NHC exposure level approaching the maximum therapeutic effect.'

Our research team previously conducted and reported the first-in-human phase I clinical trial of ASC10-A,® which
established the pharmacokinetic basis for the current population analysis. The objectives of the current study were to
characterize the population pharmacokinetic profile of ASC10-A, evaluate and quantify the influence of intrinsic factors
and food status on drug exposure, and provide a crucial basis for subsequent clinical trials and pharmacokinetic-
pharmacodynamic research.

Methods
Study Design and Population

The pharmacokinetic data set was derived from a phase I trial conducted in Chinese healthy volunteers from
September 29, 2022, to December 5, 2022 (ClinicalTrials.gov: NCT05523141). This trial is comprised of two parts:
a randomized, double-blind, placebo-controlled study to evaluate the safety, tolerability, and pharmacokinetics of ASC10
tablets (MAD study) and an open-label, crossover design study to evaluate food effect on the pharmacokinetics of ASC10
tablets (FE study). In the MAD study, 45 participants were administered oral doses of ASC10 ranging from 50 to 800 mg
twice daily for five consecutive days and an additional dose in the morning on the sixth day. In the FE study, 12
participants received a single dose of 800 mg ASCI10 either in the fasted or fed state, with at least 7 days between these
two periods to permit washout.®

This trial was conducted in compliance with the principles of Good Clinical Practice and the Declaration of Helsinki.
The study received approval from the local Ethics Committee. Written informed consents were obtained from all
participants before enrollment.
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Blood Sampling and Bioanalysis
Different sampling schedules were adopted in the two parts of this phase I clinical trial. In the first part (the MAD study),
pharmacokinetic blood samples were collected at pre-dose on dayl, 5, and 6, at 0.25, 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 9,
12 hours post-administration of the first dose on day 1, and at 0.25, 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 9, 12, 15, 24, and 48 hours
after administration on day 6. In the second part (the FE study), pharmacokinetic blood samples were collected at pre-
dose, 0.25,0.5, 1, 1.5, 2, 2.5, 3, 4, 6,9, 12, 15, 24, 36, and 48 hours post-dose in the fasted and fed state.

The plasma concentration of ASC10-A was determined using a validated liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS) method in this study. The lower limit of quantification (LLOQ) for ASC10-A concentra-
tion was 10.0 ng/mL.

PopPK Model Development
The pharmacokinetic modeling of ASC10-A concentration dataset was conducted using NONMEM (version 7.4; ICON
Development Solutions, Ellicott City, MD, United States). The R program (version 4.4.0, http://www.r-project.org/) was

used for statistical analysis and graphical output. The selection of a modeling algorithm should account for the proportion
of data below the quantification limit (BQL) in the analytical dataset. When BQL data constitute a minor fraction
(<5-10%)), their influence on parameter estimates in simple models may be negligible, and exclusion (M1 method) may
be justified after assessing model complexity. However, if BQL data represent a substantial proportion (>10%), initial
substitution with half the LLOQ (M5 or M6 method) may be attempted. If this imputation proves insufficient, likelihood-
based approaches (eg, the M3 method) should be implemented to improve parameter estimation accuracy. Among these
strategies, the M3 method demonstrates optimal performance in most scenarios, particularly when BQL proportions
remain below 30%. For datasets with higher BQL proportions, model simplification or alternative approaches may be
necessary to ensure robust parameter estimation.'> '

Due to the absorption delay noted from the individual drug concentration-time profiles, the characteristics of the
absorption phase were evaluated using the first-order with lag time model (LAG model), zero-order model, and transit
compartment model (TRANSIT model).'” Meanwhile, we prioritized the evaluation of one- and two-compartment
structural models based on published models for NHC. While a more complex three-compartment model could be
considered, the limitations of the current dataset and algorithm support precluded reliable estimation of additional
parameters. For assessment of random-effects, the interindividual variabilities (IIVs) were characterized using the
conventional exponential model to maintain parameter positivity; whereas residual variabilities (RVs) were tested
using additive, proportional, and combined error models, with particular attention to the relationship between predicted
values and residual variability patterns across these models. The base model selection process holistically considered data
characteristics, diagnostic evaluations, and biological plausibility to ensure accurate representation of the pharmacoki-
netic profile and appropriate quantification of variability sources. This involved: (1) preliminary screening based on
concentration-time profiles; (2) goodness-of-fit (GOF) diagnostic plots for model performance assessment; (3) statistical
comparisons for candidate models using the objective function value (OFV) changes and the Akaike information
criterion (AIC) or Bayesian information criterion (BIC) criteria; and (4) parameter precision (RSE% <30%) and
condition number limits (<1000) to prevent overparameterization or model instability.'®

After an appropriate base model was established, subject characteristics including gender, age, ethnicity, weight
(WT), body mass index (BMI), and food status were investigated as potential variables. Pairwise Pearson correlation
analysis was performed prior to covariate screening in order to avoid collinearity among variables incorporated in the
model simultaneously. Then a stepwise approach, including both forward and backward steps, was implemented to assess
the covariate effect on pharmacokinetic parameters. Criterions of a reduction of OFV by more than 3.84 (x* test, P <
0.05) and an increase of OFV by at least 6.63 (x2 test, P < 0.01) were required for retention of significant covariates in the
forward inclusion and backward elimination process, respectively.'® Continuous variables were tested using power
functions (equation 1) after normalization to the population median values, while categorical variables were modeled

using equation 2:
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Where 8y, is the population typical value of the pharmacokinetic parameters, 6., represents the influence of covariates
on the parameters, cov; is the individual covariate value, and covy, is the median covariate value. The “covariate” devotes
the value for a categorical variable, which is generally assigned to 0 and 1 for dichotomous variables (such as gender and
food status).

Model Evaluation

Graphical diagnosis and statistical approaches including GOF plots, non-parametric bootstrap method, and visual
predictive check (VPC) were employed to evaluate the final model. Diagnostic scatter plots of population predictions
(PRED) versus observations (DV), individual predicted values (IPRDE) versus DV, conditional weighted residuals
(CWRES) versus PRED, and CWRES against time were depicted. The PRED-DV and IPRED-DV plots provided
a visual assessment of whether the population or individual predictions adequately describe the central tendency and
dispersion of the modeling data; while CWRES-PRED and CWRES-time plots further evaluate the prediction deviations
to verify the accuracy and applicability of the structural model. The bootstrap procedure entailed random sampling with
replacements (1000 times) from the original data to generate bootstrap data sets. The parameters with 95% confidence
intervals (Cls) estimated by the bootstrap were compared to the final model estimates to assess reliability. Model
robustness was further confirmed by achieving successful parameter estimation in over 80% of cases. For VPC
evaluation, we simulated 1000 datasets using the final model parameters. The VPC graphs were generated for both
continuous observations above the LLOQ and categorized BQL data. Specifically, for continuous observations, the
median and percentile bands (eg, 5th-95th) of both observed and simulated data were calculated across time intervals.
For categorical observations, the proportion of BQL observations at specific time points was computed. Model adequacy
was assessed by verifying whether the observed percentiles fell within the corresponding confidence intervals of the
simulated distributions.

Model Simulation

A set of the model-derived simulations was conducted to assess the 800 mg ql2h dosing regimen, which was derived
from published molnupiravir study, and to explore the covariate effects on the pharmacokinetics of ASC10-A. Initially,
a dosing regimen of 800 mg administered twice daily for five days was simulated for virtual subjects weighing 61.4 kg in
a fasted state, serving as the reference subject for subsequent simulation analysis. The AUC,_;, after five days of dosing
was calculated through trapezoidal integration, and the C,,,, and the trough concentration for each subject were also
computed the minimum concentration (C,,;,). The rationale for the 800 mg ql12h dosage in Chinese population was
evaluated by comparing the exposure of ASC10-A in this study with previous findings on molnupiravir.” Next, the
influences of significant covariates on the exposure parameters (Cax, Crmin and AUCy_1,) of ASC10-A at steady state
were investigated and visualized by box plots. In this step, virtual subjects were categorized into subgroups based on
essential covariates identified in the final model. For each subgroup, the ratio of predicted ASC10-A exposure under
various conditions to that for the reference subjects was computed to assess the clinical significance of the important
covariates. Additionally, simulations were also performed for the 800mg q12h dosing regimen of molnupiravir, generat-
ing the plasma concentration-time profile of NHC and comparing it with that of ASC10-A at the same dose.

Results

Demographics and Data Summary
A total of 57 subjects and 1,634 plasma concentrations of ASC10-A were included in the popPK analysis. The median
age and weight of the participants were 31 (ranged 18 to 44) years and 61.4 (ranged 47.1 to 77.9) kg, respectively. The
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majority of participants were of Han ethnicity, accounting for 55 individuals (96.5%). The demographic characteristics of
the study cohorts are detailed in Table 1.

Overall, among the 1,634 available samples from participants, 370 concentrations were identified as BQL, which
occurred mainly in the low dose group (50 mg - 200 mg) or approximately at the end of the observational period. Given
that the BQL data points account for a relatively high proportion (22.6%) in the entire analytical dataset, we adopted the
likelihood-based M3-method in the modeling process.'* The BQL data was incorporated into the popPK analysis in the
form of categorical observations, and the model parameters were estimated using the Laplacian algorithm.

PopPK Model Development

Initially, visual inspection of individual concentration-time profiles revealed polyphasic disposition characteristics of
ASC10-A. GOF diagnostics and statistical comparisons also confirmed that a two-compartment model provided adequate
data fitting while showing significantly improved performance over a one-compartment structure. However, model
expansion to three compartments led to numerically unstable parameter estimation. We therefore selected the two-
compartment model to characterize the disposition of ASC10-A. The transit compartments were then incorporated into
the model to describe the absorption delay. The absorption model was constructed by manual addition of transit
compartments one by one, and the results revealed that including two transit compartments in the structural model
was optimal. Furthermore, we tested the LAG model and zero-order model, generating simulated concentration-time
curves with pharmacokinetic parameters derived from various models (Figure S1). The results demonstrated that the
absorption profile was best characterized by the TRANSIT model (n = 2), which significantly improved model fit over
the zero-order absorption model (AOFV = 29.37) and the LAG model (AOFV = 104.20). Thus, the selected structural
model was a two-compartment model with first-order elimination and transit compartment absorption (Figure 1), which
was parameterized by apparent clearance (CL), apparent volume of distribution in the central compartment (V¢), inter-
compartment clearance (Q), apparent volume of distribution in the peripheral compartment (Vp), transit rate constant
(KTR), and relative bioavailability (F). Additionally, the IIVs and RV were modeled using exponential functions and
a combined additive and proportional error model, respectively. A combined residual error model was adopted due to the

Table | Demographic Information of Enrolled Participants

Part I: Multiple Ascending Part 2: Food Total
Dose Study Effect Study (n=57)
(n = 45) (n=12)

Age (years)
Mean + SD 311 £7.2 280 +£7.9 30474
Median(Range) 32 (18-44) 26.5 (19-42) 31 (18—44)
Sex [n (%)]
Female 19 (42.2) 5 41.7) 24 (42.1)
Male 26 (57.8) 7 (58.3) 33 (57.9)
Race [n (%)]
Han 43 (95.6) 12 (100.0) 55 (96.5)
Others 2 (44) 0 (0) 2 (3.5)
Height (cm)
Mean + SD 163.8 £ 7.7 165.7 £ 5.5 1642 £ 7.3
Median(Range) 163.2 (148.9-180.1) 166.6 (158.2-174.5) | 165.2 (148.9-180.1)
WT (kg)
Mean + SD 61.5+72 61.8+75 61572
Median(Range) 61.1 (47.1-77.9) 62.1 (50.4-71.2) 61.4 (47.1-77.9)
BMI (kg/m?)
Mean + SD 228+ 1.8 224 +£23 228+ 1.9
Median(Range) 23 (19-25) 22 (19-25) 23 (19-25)

Abbreviations: SD, standard deviation; WT, body weight; BMI, body mass index.
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Figure | Schematic representation of the popPK model for ASCI0-A. A two-compartment model with first-order elimination and transit compartment absorption
adequately described ASC10-A pharmacokinetics.

Abbreviations: KTR, transfer rate constant between transfer compartments; CL, apparent clearance; Q, inter-compartment clearance; V¢ and Vg volume of distribution in
the central and peripheral compartments, respectively.

substantial proportion of BQL data (>20%) and wide concentration range in the dataset, as neither purely additive nor
proportional error models alone could adequately characterize the variability across both low and high concentrations.
Implementation of alternative error models may compromise parameter estimation accuracy or lead to estimation failure.

In the covariate screening process, a significant difference in the absorption rate between subjects in the fasted and fed
states was found. The inclusion of the impact of food status on KTR resulted in 213.47 drop of OFV. Then the
incorporation of allometric model using WT best accounted for the effect of body size on V¢ (AOFV = 16.08) and
CL (AOFV = 16.21). Employing BMI instead of body weight did not offer meaningful benefits to the model fit.
Additionally, no effect of gender, age, or ethnicity was noted in the covariate analysis. Parameter estimates for the final
model are presented in Table 2. The typical values for central CL and V¢ were 79.9 L/h and 139 L, respectively, with an
estimated KTR of 7.02 1/h for the absorption phase.

Table 2 Parameter Estimates and Bootstrap Results of the Final Model

Parameters Final Model Bootstrap Bias® (%)

Estimate | RSE (%) | Median Estimate | 2.5 Percentile | 97.5*" Percentile

CL (L/h) 797 29 79.54 75.28 84.39 —0.21
Ve(L) 139 3.1 138.77 130.94 147.90 —0.17
Q (L/h) 1.24 9.3 1.24 1.03 1.51 0.14
Ve (L) 31.6 1.3 31.51 25.36 40.73 —0.30
KTR (1/h) 7.02 19.5 6.93 4.87 10.25 —1.31
F I FIX - - - - -

OcLwr 0.903 21.2 0.89 0.45 1.25 —-1.16
OvewT I FIX - - - - -

Ok TR-food 0.474 16.8 0.48 0.34 0.65 1.36

Interindividual variability

OcL 17.1 10.6 16.81 12.67 20.27 —-1.70
Oy 10.3 222 10.16 4.42 14.36 —-1.36
OKTR 319 9.5 31.61 25.18 37.60 —0.91

Residual error (proportional and additive)

Gprop 0.41 52 0.41 0.37 0.45 -0.86
Gadd (ng/ml) 2.3 FIX - - - - -

Notes: *Bias = (median estimate from bootstrap analysis — estimate from the final model)/estimate from the final model.

Abbreviations: RSE, relative standard error; CL, apparent clearance; V¢, apparent volume of distribution in the central compartment; Q, inter-
compartment clearance; Vp apparent volume of distribution in the peripheral compartment; KTR, transit rate constant; F, relative bioavailability; 0, the
covariate effects on parameters; ®, square root of interindividual variance for parameters; Gpropr residual variability of proportional error; 6,44, residual
variability of additive error.
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Model Evaluation

The GOF plots (Figure 2) indicated adequate model fit, with both individual and population predictions aligning well with
observations. In addition, most CWRES values fell within the acceptable range of —3 to 3. According to the standard outlier
detection criterion (absolute CWRES > 6),"® no concentration data were identified as outliers or excluded from the final dataset in
this analysis. Of the1000 bootstrap runs, 904 (90.4%) achieved successful minimization, with the resulting parameter estimates
summarized in Table 2. The median values obtained from the bootstrap analysis closely agreed with the final model estimates,
demonstrating minimal bias and thus confirming the robustness of the model. Furthermore, a graph consisting of two panels was
utilized to present the VPC results for both continuous and categorical observations (Figure 3).%° In the upper and lower panels of
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Figure 2 Goodness-of-fit plots for the final model of ASCI10-A. Blue circles are observed concentrations, black lines are reference lines, and red lines are locally weighted
regression lines.
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Figure 3 Visual predictive check of the final model. In the upper panel, the open circles represent the observed data; the solid and dashed red lines represent the 5th, 50th,
and 95th percentiles of observed data; the shaded area represent the 95% confidence intervals of the 5-95% simulated percentiles; the gray horizontal line is the lower limit
of quantification (LLOQ) for ASC-10 (10.0 ng/mL). In the lower panel, the open circles show the fraction of observations below the LLOQ, and the shaded area is the 95%
predicted intervals of simulations below the LLOQ.

the VPC plots, the percentile lines for the observations and the proportion of BQL data at each time point were superimposed with
the corresponding 95% prediction intervals, suggesting satisfactory predictive performance of the final model.

Simulation Analysis

To elucidate the differences in the absorption profiles of NHC as presented in Bihorel’s study’ and ASC10-A in our
study, we depicted the steady-state concentration-time curves using simulated data derived from the final models
(Figure 4). The results indicated that the peak concentration and exposure of ASC10-A in this study were lower than
those of NHC in Bihorel’s work, while the time to reach peak concentration for ASC10-A (1.35 h) occurred earlier than
that for NHC (1.55 h).

We then evaluated ASC10-A exposure following five days of molnupiravir’s recommended regimen (800 mg bid) in
virtual patients weighing 61.4 kg. The geometric mean values for C,,x and AUC over 120-132 hours (AUCy,) in these
simulated patients were 3374.13 ng/mL and 10139.12 h*ng/mL, respectively.

Finally, we assessed covariate effects by comparing steady-state exposure parameters across body weight quartiles
and food status categories in the simulated subjects (Figure 5). A decreasing trend in ASC10-A exposure relative to
elevating patient weight was evident. The change in AUCg, C.x, and C,, at steady state for subjects weighing
47.1-77.9 kg compared to the reference subjects (WT = 61.4 kg) was —20.10 to 26.77%, —20.46 to 28.57%, and —23.21
to 41.35%, respectively. Moreover, C,,x in the postprandial group was 24.02% lower than in the fasting group. However,
the difference in AUCy, of ASC10-A between the two groups was minimal.
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Figure 4 Comparison of the absorption profiles of ASC10-A and NHC. The red line and blue line are the concentration-time curves for ASC10-A and NHC, respectively.
The corresponding shaded area represents the variability of concentration predictions generated by the final model.
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Discussion
The present study reported the popPK characteristics of ASC10-A, an active metabolite of ASC10, in healthy Chinese
subjects for the first time. We developed a transit compartment absorption and two-compartmental disposition model with
first order elimination to describe the ASC10-A pharmacokinetic profile and identify statistically significant covariate
effects on pharmacokinetic parameters.

In this study, the ASC10-A clearance in the central compartment was estimated to be 1.30 L/h-kg, which is
marginally greater than the NHC clearance reported by Bihorel et al, (0.88 L/h-kg)’ and Gouda et al, (1.07 L/h-kg)."”
Both the racial differences in pharmacokinetics and the variations in sample size may explain such discrepancies. While
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the present study focused on Chinese population, Bihorel et al recruited a multiracial population with white participants
predominating (66.7%), and Gouda et al exclusively studied an Egyptian cohort. Racial differences may influence drug
clearance through multiple mechanisms, primarily including genetic polymorphisms, pathophysiological variations (eg,
body weight and fat distribution), and environmental factors (eg, diet and concomitant medications), with genetic
polymorphisms in drug-metabolizing enzymes and transporters playing a particularly crucial role.”' ?* As a structural
analog of Molnupiravir, ASC10 is likely to be metabolized into its active form via esterases and amidases in the liver and
intestines. Genetic variations in enzymes such as human carboxylesterase 1 (CES1), including the G143E variant
(rs71647871), could significantly alter metabolic activity, as observed with drugs like oseltamivir and clopidogrel.**
Future multicenter clinical trials evaluating the potential impact of racial differences on ASC10 pharmacokinetics would
provide critical insights for global drug development and clinical dosing optimization. Regarding the absorption phase,
we evaluated the fit of three common absorption models to the ASC10-A data, yielding results consistent with earlier
research. When considering physiological plausibility and model performance, the transit compartment model emerged
as the most appropriate one for illustrating the absorption delay in our study.!” While the transit compartment absorption
model was also employed in the studies by Bihorel et al and Gouda et al, our study incorporated a notably reduced
number of NHC transit compartments (n=2) in contrast to their reported values (n=7.8 and 6). Other absorption
parameters for ASC10-A also differed from previously reported NHC values. As illustrated in Figure 4, ASC10-A
showed a marginally faster absorption and elimination than NHC, resulting in correspondingly lower systemic exposure
and plasma concentrations. Nevertheless, ASC10-A exposure under the proposed dosing schedule remained within
clinically comparable range. The observed differences may partially support the notion that ASC10’s dual-pathway
metabolism, combined with improved lipophilicity and permeability, contributes to its superior absorption profile.®
Notably, the NHC concentration-time curve in Figure 4 exhibits a wider shaded area compared to ASC10. This
presumably originates from the study’s homogeneous data source (exclusively healthy subjects), which reduced varia-
bility in the estimated pharmacokinetic parameters and narrowed the simulated range of drug concentration variations in
our model.

Since the data of this study were obtained from a relatively homogeneous group, only a limited number of variables
were available for covariate analysis. Body weight, as the most common indicator of body size, was incorporated into the
final model using an allometric scaling approach.”> Two previous NHC studies similarly characterized the body weight
effect on NHC clearance using allometric scaling, where the scaling factor quantitatively reflected the magnitude of
clearance variation with body weight.”'® Simulation analyses revealed that body weight exerted a moderate effect on
ASCI10-A systemic exposure within the studied weight range, suggesting weight-based dose adjustment may be
unnecessary. However, substantial evidence supports body weight as a critical covariate requiring dose stratification in
some circumstances. A notable example comes from a popPK study of nirmatrelvir in COVID-19 patients, which
demonstrated increased clearance and reduced exposure with higher body weights, necessitating individualized dosing
for both underweight (<50 kg) and obese (>100 kg) patients.”® These findings underscore the importance of collecting
additional patient data for future popPK analysis to better quantify the pharmacokinetic impact of body weight on
ASC10-A and establish evidence-based dosing strategies for special populations. Moreover, our study revealed that food
intake significantly reduced the drug absorption rate without affecting its oral bioavailability. Although postprandial
administration of ASC10 resulted in a decrease in the peak concentration and a delay in the time to peak concentration
(Tiax), the overall plasma exposure of ASC10-A remained unaffected by dietary conditions. Given the clinically
insignificant influence of food on drug exposure, dose modification in relation to meals is unwarranted.

Additionally, the simulation results indicated that the 800 mg q12h dosing regimen for ASC10-A achieved steady-
state exposure levels comparable to those reported for NHC in previous studies.”'® This finding could offer valuable
insights for dose selection in Phase III clinical trials.”” Nevertheless, this study has several limitations that warrant
consideration. The homogeneous cohort of healthy participants may not adequately represent real-world populations with
comorbidities or the target disease, potentially underestimating the II'Vs in pharmacokinetic parameters. The limited
sample size may also reduce statistical power for detecting clinically relevant covariate effects. Furthermore, the lack of
ethnic diversity may restrict the generalizability of findings, particularly for drugs metabolized through polymorphic
pathways where population genetic differences may significantly influence pharmacokinetic profiles. Finally, inherent
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model assumptions might introduce additional bias. These limitations highlight the need for broader validation in diverse
populations.

Conclusion

In conclusion, we performed a popPK analysis of ASC10-A using phase I clinical trial data. The developed two-
compartment model, incorporating linear first-order elimination and transit compartment absorption, adequately char-
acterized pharmacokinetic profile of ASC10-A. While body weight and food status were identified as statistically
significant covariates, their clinical relevance necessitates further prospective evaluation. Model-based simulations
supported dose selection rationale for subsequent phase III trials. Furthermore, this popPK model provides
a quantitative framework for future exposure-response analyses when integrated with efficacy or safety data from
later-phase clinical studies.
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