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An Early PK/PD and Dose Predicting Tool

for Antimalarial Drug Development

——

; o=©iStockbﬁﬁé‘.‘coml Ratapa2l, FrankRamspott

MMVSolal is a web-based open access pharmacokinetic (PK)/ pharmacodynamic (PD) application for early
prediction of (1) human PK and (i) estimation of the dose required to deliver a defined reduction In parasitemia or
to guarantee chemoprevention for a defined period. The tool assists teams In Lead Optimization to optimize
compounds, without the need for specialist PK/PD simulation scientists, and reducing the necessity for numerous
mice experiments. The application can be securely accessed at www.MMVSola.org

Input

From the File Input tab, the user inputs in-vitro or mouse experimentally derived

parameters, by uploading a ScienceCloud data-base extract file or a previously

generated MMV Sola Excel report. The user can review and curate this data by excluding

iIndividual records from the input averaging.

The input panel in the Prediction tab organizes all input
parameters into foldable categories and indicates the

S>>

A/

Default values, calculated

from other available inputs

or informed from literature

MMV Sola Predictor File Input Prediction Report
Upload Sci Cloud or MMV Sol : : : : Acti d
Pl melg';;rtﬂ:“:r ? You've uploaded a Science Cloud data file. The Science Cloud individual data are shown in the |eft table ctive compoun
and the average parameter values are shown in the right table (below). The tab Prediction has been TestCmprt
Browse...  MMVSola_MMV533.xlsx populated using the average parameter values, overwriting previous user inputs. You can curate the
Science Cloud data by un-checking records in the raw Science Cloud data, or you can overwrite parameter
- - values from the tab Prediction. You can upload additional MMVSola or Science Cloud files for a multi- Reset compounds
compound comparison. Press the Reset compounds button to delete some or all compounds from the Search:
current session.
science Cloud Average Parameters
Science Cloud Individual Data
ASSAY
REASON ASSAY ASSAY RESULT
TO COMPOUND PARAMETER PARAMETER TYPE TEST
INCLUDE ~ EXCLUDE  ID NAME DESCRIPTION  NAME OP  value  UNIT PARAMETER VALUE  UNIT
H 1 o,
TestCmp1 Mouse Plasma % Bound = 939 % Albumax Binding 20.48 %
Dog Blood to Plasma Ratio
TestCmp1 Mouse Plasma % Bound = 93.16 % Rafio
TestCmp1 Rat Hepatocytes % Bound = 97 54 % aD[liJDE ¢ Blood to Flasma 1.2 Ratio
O outlier TestCmp Rat Hepatocytes % Bound = 4994 % Data ngiuﬂlmd to Plasma 17 Ratio
TestCmp1 Rat Microsomes % Bound = 5701 % averag | N g Blood to Plasma Ratio 1.6 Ratio
TestCmp1 Rat Plasma % Bound = 919 % Dog CL mL/minfkg
Mouse CL 5.7 mL/min'kg
TestCmp1 Hat Plasma % Bound = 91.2 % Rat CL 388 mL/min/kg
TestCmp1 Human Whole blood Ratio = 1.58 none Dog Hep. CLint 09 E[E_i.i?imrmnﬁ
TestCmp1 Human Whole blood Ratio = 1.17 none Lirmin/ 106
: pL/min
TestCmp Mouse Whole blood Ratio = 1.18 none Mouse Hep. CLint 2.3 cells

It Is possible to upload multiple files. Each input file may contain data for multiple test
compounds. At any time, the data for a single “active” compound is displayed in the web

Interface.

Prediction

The Prediction tab summarizes the PK/PD and dose prediction for the selected active compound and allows the user to interactively test changing

the values of any input parameter.

Human Pharmacokinetics:

« PK is a function of Volume of distribution,

Clearance (Vd, CL)?

 MMVSola

predicts
concentration-time profile based on:

the

human

- aone-compartment in-vivo model

- In-vitro to

hepatocyte and/or microsome intrinsic clearance
(CLint) data (the assay with best IVIVC, 4 Is

selected)

- well-stirred liver model with full in-vitro and in-vivo

binding correction
- Volume of

Vd

SS,u

distribution

In the animal species
- defined single or multiple doses

Report

The Report tab allows to customize the generation of
a report. This is a multi-sheet Excel document
providing details on the predictions as well as
coloured tables comparing the predictions for
multiple candidate antimalarial drugs. An MMV Sola
Excel report can be uploaded as input file.

Implementation

MMVSolal was developed in a collaboration between MMV and IntiQuan AG, using the R-packages
MMVshiny®, IQRtools®, and MMVmalaria®>. MMVshiny orchestrates the high-level user interface, the

In-vivo extrapolation (IVIVE) from

(Vdss,u) and
absorbed estimated from animal data,
- U Vdss,u(m’r’d)
- any known underprediction of clearance observed

001

Comopund-specific Average
experimental values from
ScienceCloud database

extract

Values entered manually by
the user overwriting other
Inputs

Predicted Plasma Exposure & Parasite Dynamics for TestCmpl

Simuwlated Dose: 103mg. Refarence Weight: 55kg. Clearance Predichion Method:
Huwman Hepatocytes with IVIVE Correchion
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Comparative Executive Summary
MMVSola Predictor File Input Prediction Report Pharmacokinetic Predictions
Select compound Select sheets et —
omn | EEL ==
‘ﬁid Pla::: c::: :l Dose 1oo:E Ing/m 4"
Deselect all in-vitro Based Effica cy Predictions
Tuggl co .ﬁiz::::::::cl;arameter Unit TE“C;%::]; Testcir%:g;'
 bropictc bose |ms
Comparative PK Prediction Report
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specification of input parameters, and rule-based imputation of default values for missing inputs.
IQRtools and MMVmalaria are the backbone of MMV’s PK/PD modeling and simulation framework.
These packages are available under open-source licenses®®.
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Human Pharmacodynamics:

MVSola Predictor File Input ~ Prediction

source and acceptable range for each input parameter.

Report

Compound

TestCmp_1 @

Simulation parameters
Chemical properties
PKin vivo

H R M D
Fraction 1 i
Absorbed (0 - 1)
Plasma Binding g4 (1 © 91 &¢f
[%]

Blood to Plasma 1 58 @ 171
Ratio

[mLfmin/kg]

Plasma Vss 243

[Likg]

Renal Plasma i ]
Clearance 0
(mLfmin/kg)

@

@
Plasma CL 388 @ 57

@

(i

PK in heps
PK in mics
PD in vitro

TCGLS 3D7 72h
IC50 [nM]

. Log10 in-vitro
Hill Slope PRR / 43h

@ @ )
30 612 325

Albumax Binding PRR Lag Time
[%] [hr]
@ Li]
50.5 0

Parasite counts are computed dynamically using
parasite growth and death kinetics and free drug

concentrations, which are changing over time, using a

direct E

max

PD model.? Parasite death depends on free

drug concentrations via a sigmoid function with E,,,

(maximum kill rate), EC, (half-E, .,

and Hill slope.

E

max

drug concentration)

IS measured In vitro using a standardized

parasite reduction ratio (PRR) assay
EC., and Hill slope can be determined in-vitro from
a 72h TCGLS 3D7 assay (ICgy), or In-vivo from

modelled mouse data

MPC (max parasiticidal concentration) is calculated

from EC., and Hill.

Dose is calculated for defined PD endpoints (for a

55Kg adult):

12-log,, kill (treatment, i.e. TCP1-TPP1)*
t > MIC for 28d (prophylaxis, i.e. TCP1-TPP2)*
Predictions for single or multiple dose are possible.

= Conclusions

MMVSola represents a significant
advancement in the field of antimalarial
drug development. Its ability to provide
actionable insights early In the
development process makes it an
iInvaluable resource for researchers and
pharmaceutical companies. By leveraging
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preclinical data in an efficient way,
MMVSola contributes to the global effort
to combat malaria.
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https://github.com/MMVverse
https://iqrtools.intiquan.com/

	Slide 1

