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Executive Summary

 The DILI-sim Initiative is supporting and guiding the development of
DILIsym® modeling software

A mechanistic, mathematical model that is being constructed to support risk assessment and
decision making

DILIsym® is the intersection between PBPK compound distribution and metabolism,
mechanisms of hepatotoxicity, and patient variability

Input parameters derived from in vitro and hepatocellular assays
Outputs include standard and emerging biomarkers as well as hepatocyte loss
Patient variability (SimPops™) in multiple mechanistic areas included

DILIsym® can be applied to compound risk assessment throughout the

clinical development pipeline

DILIsym® was applied to evaluate the clinical risk associated with a novel large molecule as
part of a past regulatory submission (CPT Pharmacometrics Syst Pharmacol 3: e98. 2014.)

Numerous other applications with potential regulatory impact are in progress

DILI-sim members receive a license to DILIsym® and discounts on modeling

and simulation services offered by the DILIsym® development group

*DILIsym® and MITOsym® are registered trademarks, and SimPops™ is a trademark, of The Hamner Institutes for Health Sciences for computer
modeling software and for consulting services.
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DILIsym®

Outline

[+ Overview of the DILI-sim Initiative ]

e Overview of the DILIsym® Modeling Software

« Example DILIsym® Applications

DILI-sim Initiative "
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The DILI-sim Initiative Is a
Partnership between DILIsym '
o O€IVICES INC. and Pharmaceutical
Companies to Minimize DILI

Overall Goals

DILIsym®

P — Improve patient safety
— Reduce the need for animal

7 DILIsym Services
astellas @ testing

@ — Reduce the costs and time
creme necessary to develop new drugs

() GILEAD -
u - ' \/,/ﬁv Mitsubishi Tanabe Pharma ¢ H IStOI'
Jjanssen )’ DiLIsyme — Officially started in 2011
&% Bristol-Myers Squibb — 16 major pharmaceutical
dCf.jjy companies have participated

i : obbvie — Members have provided

compounds, data, and conducted
experiments to support effort

— Over $5 million total invested in

project
@ . DILI-sim Initiative "
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Goals and Intended Applications of Developing
DILIsym® for the DILI-sim Initiative

Near term goals: Preclinical
« Develop DILIsym® software to better inform
safety decisions within drug development
— Invitro to in vivo
— Preclinical to first-in-human
— Biomarker interpretation

_ First in Human
Long term goal: Clinical Trials

e Use DILIsym® to increase understanding of

idiosyncratic oL % “p
Intenged appllcatlon. | I ;-
« Simulations of hepatotoxicty for humans and o
rodents Phase lI/111 U e
Clinical Trials and
 Invitro, in vivo, and/or clinical data as inputs Post-Market
Surveillance
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DILI-sim Initiative Stage |l (2015-2017)
Wil Focus on Late-Stage Clinical Development

DILI-sim Initiative
Stage | Primary Goals

- | Z5
| 2-100

b]m

< 200

e Dose-related DILI

e Species differences

e Early stage clinical
development (FIH)

Time

B 10
(d)

DILI-sim Initiative
Stage Il Primary Goals

Phase Il/lll Clinical
Trials and

. ° First in Human Post-Market
Preclinical -~ """ Clinical Trials Surveillance
/N ~ ] --"-"‘ ! — ..._H_.

e Less frequent DILI

« Late stage clinical
development
(phase I, I, 1V)

DILI-sim Initiative "
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DILIsym®

Outline

e Overview of the DILI-sim Initiative

[« Overview of the DILIsym® Modeling Software |

« Example DILIsym® Applications
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DILIsym®: 'Middle Out' and Multi-Scale

Mitochondrial dysfunction
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* Multiple species: human,

rat, mouse, and dog
- Population variability

DILIsym® Overview

-‘t

* The three primary acinar
zones of liver represented

» Essential cellular
processes represented to
multiple scales in
interacting sub-models

— Pharmacokinetics

Dosing (IP, 1V, Oral)
Transporter Inhibition
Drug metabolism

GSH depletion

Injury progression
Mitochondrial dysfunction,
toxicity

Bile acid mediated toxicity
Steatosis and lipotoxicity
Cellular energy balance

Hepatocyte apoptosis and
necrosis, and proliferation

Macrophage, LSEC life
cycles

Immune mediators
Caloric intake
Biomarkers

bl

Drug Metabolism and Distribution

{

Lipotoxicity

Unconjugated Reactive
Metabolite

|

Reactive Oxygen Species

|

Intracellular Bile Acids

Mitochondria Dysfunction
and Toxicity

~—
/

|

Hepatocyte Life Cycle

DILIsym® Biomarkers

LY

Innate Immune Response
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* Multiple species: human,
rat, mouse, and dog

- Population variability

* The three primary acinar
zones of liver represented

» Essential cellular
processes represented to
multiple scales in
interacting sub-models

— Pharmacokinetics

— Dosing (IP, IV, Oral)

— Transporter Inhibition

— Drug metabolism

— GSH depletion

— Injury progression

— Mitochondrial dysfunction,
toxicity

— Bile acid mediated toxicity

— Steatosis and lipotoxicity

— Cellular energy balance

— Hepatocyte apoptosis and
necrosis, and proliferation

— Macrophage, LSEC life
cycles

— Immune mediators
— Caloric intake
— Biomarkers

DILIsym® Overview

* Hepatotoxicity exemplars

[ Drug Metabolism and Distribution ] [Unconjugated Reactlve]

Metabolite

| < !
Lipotoxicity ] [Reactive Oxygen Species
[ Mitochondria Dysfunction ]
[ Intracellular Bile Acids and Toxicity
' \b [ Hepatocyte Life Cycle ]

DiLIsym® [ Biomarkers ] [ Innate Immune Response ]

* Compartment-based modeling

— >500 state variables

— ‘Form to function’ connection
— Ordinary differential equations
— Code or GUI functionality

DILI-sim Initiative "

— Reactive metabolite mediated
* Acetaminophen
* Methapyrilene
* Furosemide
» Aflatoxin B1
» Carbon tetrachloride
— Mitochondrial dysfunction
* Etomoxir
* Buprenorphine
» Tolcapone
* Entacapone
e CP-724714
— Bile acid transporter inhibition
* Glibenclamide
e CP-724714
* Bosentan
* Telmisartan
» Tolcapone
* Troglitazone
* Pioglitazone
« AMGO009
— Single, multiple dose protocols
— Single, combination drug
protocols

CONFIDENTIAL 11



Key Areas for DILIsym® Data Inputs and
Simulation Results Comparators

Proposed
Hepatotoxicity Biomarkers
Mechanism

Drug Absorption Drug

and Distribution Metabolism

Drug Metaholism and Distribution

Lipotoxicity

Unconjugated Reactive
Metaholite

Reactive Oxygen Species

Mitochondria Dysfunction
Intracellular Bile Acids and Toxicit

BSEP, NTCP, MRP Ki
OCR, A¥m
ROS/RNS increases

GSH depletion, adduct
formation

ATP depletion
Apoptosis vs necrosis

\P Hepatocyte Life Cycle

DILIsym® Biomarkers Innate Immune Response

CONFIDENTIAL
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MITOsym® Is Designed to Support IVIVE DILI
Predictions and Mechanistic Data Interpretation

MITOsym®: A Mechanistic, Mathematical Model

Of | [MiTOsym_ODE viAm x|

nction [traw,MITOraw,m] = MITOsvm ODE v1A (MITOglob, options2,t input,MITC input)

« MITOsym® is a standalone model
of hepatocyte bioenergetics

— Yang et al. 2015

——— - Mitochondria proton gradient (mV) |

+  MITOsym® can be used to facilitate |= | ™7 "1 = "
predictions of hepatotoxicity based S | e e
on in vitro cellular respiration data {ll -----------------
— Combine with DILIsym® model s I

— Multiple cell types: HepG2, primary
human hepatocytes, primary rat
hepatocytes

1

4 .-: E "‘.
76 N . -,
3: Oligomycin Rotcnonec M|Tosym®
76 ‘.‘ v '..
79 T 3 4
22 M't°:'".'|.‘;“d"a € Mitochondria | ¢ Mitochondria Mitochondrial

3 broduction H+ Gradient ETC Activity Substrate

l""---__..-—-? ‘\.._...-—-'7/

e MITOsym® can be used to develop
and explore hypotheses of the
mechanisms underlying observed
changes in respiration and
glycolysis in hepatocytes

— Comparison with exemplar drugs

2 Hepatocyte
Hepatocyte <—9 Glycolysis \ PYT;‘W*E
ATP

| Hepatocyte
Uﬂ;?zLFt,ion l eogen Glucose 6P
Media Media
B [ Glucose ][ Galactose ]
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Key Areas for DILISym®
Simulation Results Comparators

Proposed
Hepatotoxicity Biomarkers
Mechanism

Drug Absorption Drug

and Distribution Metabolism

Unconjugated Reactive
Metaholite

Drug Metaholism and Distribution

| | 3] BSEP, NTCP, MRP Ki
Lipotoxicity Reactive Oxygen Species OCR, A¥Ym
l ROS/RNS increases

GSH depletion, adduct

Intracellular Bile Acids and Toxicity formation

Mitochondria Dysfunction

\’ l, ATP depletion
' Hepatocyte Life Cycle Apoptosis vs necrosis

DILIsym® Biomarkers Innate Immune Response

CONFIDENTIAL
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Biomarkers of Hepatocellular Function and
Death Are Outputs of DILIsym®

Biomarkers are outputs of model

— Used for validation of DILIsym® model Marker Category

— Used for comparison with clinical and Alanine aminotransferase (ALT)1.2:3:4.5 Necrosis
precllnlcal data Bilirubin (total)12:5 Function/Cholestasis
— Functional, necrotic, and apoptotic Aspartate aminotransferase (AST)!2:34.5 Necrosis
indicators
Prothrombin time 1.2 Function

More biomarkers being added as data

are becoming available High mobility group box protein 1 (HMGB1)1:1°® | Necrosis/Apoptosis

. . Full length cytokeratin-18" Necrosis
— Cleaved cytokeratin-18 is recent il
example Cleaved cytokeratin-18? Apoptosis
— Various forms of HMGBL1 recently added | Sorbitol dehydrogenase (SDH)"* Necrosis
(oxidized, reduced, and acetylated) Arginase-19 Necrosis
Additional DILIsym® model outputs Liver derived mRNA” and miRNAS8 Necrosis
include:
— Fraction of viable hepatocytes
— Liver ATP 1Antoine Xenobiotica 2009; 2Giannini CMAJ 2005; 3Horn Am J Clin Pathol 1999;
. . 40zer J Toxicology 2008; °Hy's Law: Temple R Pharmacoepidemiol Drug Saf 2006;
— Liver glutathlone 60zer Toxicology 2008; "Wetmore Hepatology 2010, ®Murayama Clin Chimica Acta

. . . 2008, 8Yang Tox Sci 2012, °Harrill Clin Pharmacol Ther 2011
— Circulating, liver, and excreted drug and

metabolites
DILI-sim Initiative "
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Range of Hepatotoxic Responses in SimPops™

Due to Variability in Underlying Biochemistry

e SimPops™ are population samples with
variability in hepatotoxic drug responses

o Several parameters are varied to produce

diverse simulated patients

 Response data (e.g., APAP overdose ) are
also used to construct the SimPops™

16 -

[m]

1
10’ O o

Bilirubin (mg/dl)

m] g E B o g E

10 15 20 25 30 35 40 50 60
APAP dose (g)

Davis 1976

Simulation Results and
Clinical Data

(i3

] Measured data

O Simulation results

DILI-sim Initiative "

Variables Used to Construct the
SimPops™ Population Sample

Body weight

Baseline GSH

GSH precursor transport (V

max)

RM creation of RNS-ROS (V

max)

RNS-ROS effect on ATP (V.

max)

NRF adaptation (V

max)

Hepatocyte proliferation rate

Necrotic flux effect on propagation (K )

CONFIDENTIAL
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Modeling Approach and Simulation Design
for Predicting Patient Variability

 Numerous simulated patients are generated, consistent with
range of observed response data

 These simulated patients are aggregated to form a SimPops™

« SimPops™ are subsequently used to predict responses to a Novel predictions of
. hepatotoxicity that
different compound pincorpora}[/e
variability
o HUMANS
18 . —
__16 - ° - T4
341 But L B
£12 - L £ 10
£ 10 - g e g £
Ko 8 - S
% 6 - : o =
) o
4 -
21 i i Ak : Treat
o [ 4o 80888808 2700 [ Measured data SImPops
10 15 20 25 30 35 40 50 60 _ _ with
APAP dose (g) O Simulation results Compound X
Davis 1976

Simulation Results and

Clinical Data CONFIDENTIAL 17
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Examples of DILIsym® Applications involving
Bile Acid Transporter Inhibition

4 )
IVIVE

J Pharmacokinet Phar 39(5):
527-541. 2012.

\. J

Rank compounds
by risk
Toxicol Lett 226(2):

163-172. 2014.

\. J
4 )

Preclinical biomarker
study design

\.

Preclinical

In vitro

in Vivo

Single
Ascending
Dose

Phase II/H/1V

Clinical

D|L|—S|m |n|t|atlve ‘ '

4 )
DILI Dose
Response
Estimation

\_ %

Clinical biomarker
analysis

CPT Pharmacometrics Syst

Pharmacol 3: e98. 2014.

\. J

Predicting variability

In response

J Pharmacol Exp Ther
342(2): 529-540. 2012.
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Systems Pharmacology Modeling Predicts
Delayed Presentation and Species Differences in
Bile Acid—Mediated Troglitazone Hepatotoxicity

K Yang!, JL Woodhead?, PB Watkins!-2, BA Howell> and KLR Brouwer!>?

CLINICAL PHARMACOLOGY & THERAPEUTICS | VOLUME 96 NUMBER 5 | NOVEMBER 2014

DILI-sim Initiative "
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Scientists at the FDA Authored a Positive

Commentary on the DILIsym® Troglitazone Work

f

PERSPECTIVES

tantially reassure  5ee ARTICLE page 589

weoomne Application of Systems
to apply this model for prediction =" r ==l Pharmacology to Explore

of hepato-thicity that has not been | " === Mechanisms of Hepatotoxicity
clinically observed.” '

J Shon' and DR Abernethy!

The=views:

opiniors of the 5 Advances in systems biology have allowed the development of
P'C"s "?"duﬂ':"""'._"d:;ﬂ a highly characterized systems pharmacology model to study
Cefmrse. hanisms of drug-induced hepatotoxicity. In this issue of
COMELICT OF INTEREST - Yang et al. describe a model, DILIsym, used to characterize

The awthor declared mo conifSct of mtrvest.

= 4 ASCF

FD iﬁff'ce of f”"’“” D omeyCismss i o mststont with preclinical data for this drug.
armaco ogy biock- amle for L-type Ca™* cuvent G A

10fice of Jinecal Pharmacology, Office of Trarsdational ScSoncas, Contar for Dinsg Evasuation and Resaarch,
1P Fowod| amvd Dirueg Administration, Sikver Sprirg, Maryiand, LS8 Correspondanca: D8 Abarmatiy (Damadl.
Bbermatirerida hhs gowv

oot VO 0SS Cipl 0 4147

WOLUME 56 MIUMESH 5 | NOWEMERS X074 | we WU Nastuns Coime oot

. DILI-sim Initiative "
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Troglitazone (TGZ) HOWOOVNH

6

Troglitazone

» First in thiazolidinedione class; PPARYy agonist

- Reduces hepatic and peripheral insulin resistance
- Approved for the treatment of type Il diabetes

» Hepatotoxicity
- Hepatotoxicity was not detected in preclinical studies
- 2% of patients developed ALT elevations >3X ULN in
clinical trials
- Withdrawn from the market due to idiosyncratic hepatotoxicity

DILI-sim Initiative .'

CONFIDENTIAL 21




Mechanisms of DILI: Transport Protein-
Mediated Bile Acid-Drug Interaction

Blood flow >
Hepatotoxicity m
(OSTa/B) N\

Y,

A

N
. —rer =

(OATP)
BSEP (Bile Salt Export Pump); . /\
NTCP (Sodium-Taurocholate Cotransporting Polypeptide); Bile
MRP (Multidrug Resistance—Associated Protein); Acids

_J

TGZ: troglitazone
TS: troglitazone sulfate

OST (Organic Solute Transporter)

DILI-sim Initiative
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Bile Acid Transport Inhibition Alone Predicted
TGZ Hepatotoxicity in Human SimPops™

Serum ALT

10000 A 200 mg
® 400 mg

¢ 600 mg

1000 F cmcmccccccccc e e e e 30X ULN

100

Maximum Serum ALT (U/L)

0 100 200 300

Individual ID

Simulated DILI responses in human SimPop™ (n=331) administered

200, 400, or 600 mg/day TGZ for 6 months m

Simulation Results

CONFIDENTIAL 23
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Bile Acid Transport Inhibition Alone Predicted
TGZ Hepatotoxicity in Human SimPops™

Clinical
Trials
TGZ TGZ TGZ TGZ

Serum ALT

10000

200 mg 400 mg
(n=331) (n=331)

600 mg @ 200-600 mg
(n=331) (n=2510)

1000

Maximum Serum ALT (U/L)

ALT > 3X ULN (%)° [VE] 3.0 1.9

100 ALT > 5X ULN (%)" [ 1.8 1.7
0.3 1.8 3.6 0.9

. 0 0.6 0.9 0.2
0 100 200 300 Bili > 2X (%) 0.3 1.8 3.6 N/A
Individual ID N/A N/A N/A 0.08

Hy’s law (%) 0.3 1.8 3.6 N/A

17 individuals with ALT>3X . o
*ULN = 34 in the clinical trials
in simulation of 600 mg TGZ N/A, not available

Simulated DILI responses in human SimPop™ (n=331) administered
200, 400, or 600 mg/day TGZ for 6 months Watkins and Whitcomb 1998; Yang 2014

CONFIDENTIAL 24
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Species Difference in TGZ Hepatotoxicity
Predicted

Serum ALT Serum ALT
A 200 mg ® 5 mgikg
710000 ® 400 mg — 10000 ® 25 mglkyg
2 ¢ 600 mg é
- -
— -1
< < 1000
£ £
v o
(%) 99}
£ e 100
> ]
E £
< P
© @
s = 10
0 100 200 300 0 50 100 150 200
Individual ID Individual ID
Simulated DILI responses in human SimPops™ Simulated DILI responses in rat SimPops™
(n=331) administered 200, 400, or 600 (n=192) administered 5 or 25 mg/kg/day TGZ
mg/day TGZ for 6 months for 6 months

Yang et al. CPT

Simulation Results CONFIDENTIAL 25
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Inhibition Data for Multiple Bile Acid
Transporters Provides More Reliable Prediction

Hepatotoxicity MRP3/4

(OSTa/B)

NTCP
(OATP)

Bile \@ TGZ: troglitazone
Acids .

TS: troglitazone sulfate

BSEP inhibition

MRP4 inhibition Yes Yes No Yes

NTCP inhibition Yes Yes Yes No
ALT > 3X 3.6% (12/331) 0% (0/331) 0.3% (1/331) 5.1% (17/331)
Bilirubin > 2X 0.6% (2/331) 0% (0/331) 0% (0/331) 1.2% (4/331)
Death 0.3% (1/331) 0% (0/331) 0% (0/331) 0.3% (1/331)

Simulation | — 1V: 600mg/day troglitazone for 1 month

Simulation Results CONFIDENTIAL
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TGZ Project Outcomes

* Incidence and delayed presentation of TGZ hepatotoxicity was
predicted in humans by TGZ-mediated bile acid transport inhibition

alone

 Mechanistic modeling incorporating species-specific bile acid and
TGZ disposition correctly predicted species differences in TGZ
hepatotoxicity

» Analysis of TGZ SimPops™ results identified susceptibility factors
for TGZ hepatotoxicity

CONFIDENTIAL 27
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Examples of DILIsym® Applications

4 )
IVIVE

J Pharmacokinet Phar 39(5):
527-541. 2012.

\. J

Rank compounds
by risk

Toxicol Lett 226(2):
163-172. 2014.

\. J
4 )

Preclinical biomarker
study design

\ J

Preclinical

in vitro

in Vivo

Single
Ascending
Dose

Phase II/1II/IV

Clinical

9 DiLI-sim Initiative "

4 )
DILI Dose
Response
Estimation

\. /

Clinical biomarker
analysis

CPT Pharmacometrics Syst
Pharmacol 3: €98. 2014.

A )
Predicting variability
In response
J Pharmacol Exp Ther

342(2): 529-540. 2012.

\. /
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The Kinetics of Liver Enzyme Profiles are
Critical for Assessment of Injury

Fastonset,  Fastonset, ;
fast transport Slow transport

\ A 3
1000 — ) Slow onset, S 15%
S/ N, fasttransport ]

- \ A5\ 5 12% 9%
= 800 {| :\/ :
=2 3 ; Slow onset, % 9% BN Ak
S \‘ Q. . (1]
= 600 ,“slow transport o g —
2 E
° o 3%
£ 400 g .
‘_; 8 0% - T T T 1
§ 200 E Fast, Fast Fast,Slow  Slow, Fast  Slow, Slow
m ----------- - -

: - ALT Profiles (Injury Onset Rate, ALT Transport Rate)

0 48 96 144 192 240 288 336
Time (h)

« Various ALT profiles shown with different kinetics, same peak
 Rapid rises and early peaks in ALT lead to less predicted hepatocyte loss

» The detailed time course of liver enzymes is important

CONFIDENTIAL 29
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Entolimod (Cleveland BiolLabs)
Project Objectives

 Entolimod (single dose) reduces radiation mortality by 40%

— Satisfies FDA's animal rule for efficacy

e Clinical Concern
— ALT/AST elevations observed in human safety study

— Continued development threatened

* Primary Objective

— Use DILIsym® to infer the amount of hepatocyte necrosis necessary
to achieve the ALT profiles observed after Entolimod

Howell, B. A., et al. (2014). A Mechanistic Model of Drug-Induced Liver Injury Aids the Interpretation of Elevated
Liver Transaminase Levels in a Phase | Clinical Trial. CPT Pharmacometrics Syst Pharmacol 3: e98.

DILI-sim Initiative "
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Baseline Human Simulations Indicate
Minimal Hepatocyte Loss with Entolimod

« ALT clinical data

— Mostly minor elevations
— Few higher elevations

e Focused on max, 95th
percentile, and median
ALT levels

« Simulations agree with
ALT clinical data by
design

 Minimal hepatocyte
inferred from ALT
profiles

Clinical Data and
Simulation Results

-
v
o
—
v
£
Q
o
e
C
o
Q
XL
—
o
-
c
Q
o
S
Q
(=

100% -

80% -

0% -

3.5%

- g
- A
-
T T 1

Max
Volunteer

O

@
DILI-sim Initiative ’

ALT (IU/L)

1200 -
1000 - O

N =100
800 -

95t %%
@

=
=)
=]

200 -

Time (days)

1.1% 0.3%

*Colored dots show
correspondence between

95th_ Median ALT profiles and hepatocyte
Percentile Volunteer loss predictions
Volunteer O
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Minimal Range of Hepatocyte Loss Predicted for
Entolimod Using Population Sample

« Various levels of 6% 1 ﬂ
necrosis simulated 5% 4 _ o o

for population
sample

» Max observed ALT

(1001-1100 U/L)

4% o

3% o

Predicted Hepatocyte loss (%)

corresponds with 2% - :
. 1

2.6-4.6% predicted I
0 T 1

hepatocyte loss* 1% !

« DILIsym® simulation 0% ———— T
results were '@6 @Q 'b@ ;.:.@ c,'ﬁ @ Qc: Qp o}ﬁﬁ QQQ "9@
submitted to the FDA N Q'» & LY 6" ,3» A WY ,\;\'

) Y W G AV O OO
in support of the 97 W8 Ny

safety of Entolimod Observed Peak ALT range (IU/L)

*Predictions only valid for time courses similar to those observed with Entolimod

Simulation Results CONFIDENTIAL 32
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Regenerative Hepatocyte Proliferation
Predicted to be Complete 2-9 Weeks after
Entolimod Dosing

* Population sample
included variability in
hepatocyte proliferation

« Hepatocyte restoration
complete within ~2-9
weeks after onset of injury
(median human prediction
- 3 weeks)

T T T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11
Time (weeks)

DILI-sim Initiative "
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Project Summary

Analyses indicate that volunteers with ALT elevations following
Entolimod administration likely incurred hepatocyte losses of <5%

The liver should have completely recovered in 2-9 weeks

Literature review and modeling heparin-induced ALT profiles support
the conclusion that the potential hepatocyte loss occurring in the
Entolimod clinical trial did not represent a serious health threat

DILIsym® simulation results were submitted to the FDA in support of
the safety of Entolimod

CONFIDENTIAL
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Estim ated Liver Loss (%)

Current DILIsym® Projects are Focused on

Quantifying the Probability of Serious Liver Injury

80

70 9

60

50 9

40 =

309

209

10

based on the ALT Kinetics and Peak Values

HY'S Law / / . .
Jeeee Peak ALT Range (U/L) Likelihood of Hy's Law (%)
- 1-300 0
301 - 600 0
— 100" (upper) 601 - 900 0
BTN 901 - 1,200 0
— 50" 1,201 — 1,500 2.0
mm st 1,501 — 1,800 33
— th
: : : : 0 : (Io'w e r') | 1,801 — 2,100 1
RN S S SIS 2,101 - 2,400 31
[\ [2°) © [+ o 1%} ‘? ~
A A A A A 2,401 — 2,700 57
QQN n?'\/ <o$l O?N f\,QN %QN Q)QN 2,701 - 3,000 81
et e vooow
3,001 - 5,100 >90

Observed Peak ALT Range (U/L)

ALT time course kinetics specific to a given compound and clinical study are analyzed

Information regarding the extent of hepatocyte loss required for seriously compromised
liver function already incorporated into DILIsym® is used to estimate the probability of
serious liver injury having occurred at each ALT level for a given kinetic profile

This information helps decision makers understand how close or far their cases may

Simulation Results

have been to serious liver injury, and risk/benefit can be assessed

DILI-sim Initiative "
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