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•
Extensive

progress
has

been
m

ade
in

identifying
m

echanism
s

for
dose-dependent

drug-induced
liver

injury
(D

ILI)
and

in
developing

screening
assays

to
reduce

its
incidence.H

ow
ever,

idiosyncratic
D

ILI
(iD

ILI),
or

rare,
often

severe,
adverse

reactions
thatare

notobviously
dose-dependent,rem

ain
poorly

predicted
and

extrem
ely

costly,
both

for
patient

health
and

for
drug

developm
entcom

panies.

•
Som

e
iD

ILIevents
are

thoughtto
be

im
m

une-m
ediated,based

on
delayed

onset
and

rapid
re-injury

after
resum

ing
drug.

Im
m

une
involvem

ent
has

been
further

supported
by

the
identification

ofH
LA

risk
alleles

forsom
e

drugs.

•
D

ILIsym
®

softw
are

applies
a

quantitative
system

s
toxicology

(Q
ST)approach

to
the

understanding
ofdose-dependentD

ILI.It
integrates

in
vitro

m
echanistic

toxicity
data,

in
vivo

dynam
ic

drug
disposition,

know
n

biochem
istry,

and
patient

characteristics
to

predictthe
hepatotoxic

potentialofnew
drug

candidates.
Sim

ulations
can

also
provide

a
m

echanistic
rationale

to
accountforliversignals

observed
in

the
clinic.[1]

•
W

e
now

seek
to

expand
the

scope
of

D
ILIsym

to
reconcile

clinicaldata
im

plicating
the

im
m

une
response

w
ith

m
echanistic

data
characterizing

liver-specific
C

D
8+

T
cellresponses.

•
Incorporation

of
C

D
8+

T
cell

m
ediated

hepatocyte
death

in
D

ILIsym
is

designed
to

synthesize
available

data
into

a
quantitative

fram
ew

ork
for

hypothesis
testing,

further
experim

ental
design,

and
to

increase
know

ledge
of

the
preclinical/clinicalpotentialto

m
itigate

the
occurrence

ofiD
ILI.
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•
D

eveloped
a

m
echanistic

m
odel

(depicted
below

)
of

w
ell-

characterized
C

D
8+

T
cellresponses

to
hepatocyte-expressed

ovalbum
in

(O
VA)[2],linked

antigen
presenting

hepatocytes
to

T
cell

activation,
and

dynam
ically

represented
cytotoxic

T
cell

antigen
clearance

through
hepatocyte

loss.

•
Begun

exam
ination

of
m

odel
predictions

and
analysis

w
ith

am
odiaquine

adm
inistration

in
order

to
reproduce

C
D

8+
T

cell
m

ediated
D

ILIin
a

m
ouse

m
odel[3].

•
The

m
echanistic

m
odelprovides

the
groundw

ork
forquantitative

insightinto
the

role
ofantigen

and
otherkey

regulators
on

T
cell-m

ediated
liverinjury.These

findings
setthe

stage
forfurthersystem

atic
investigation

ofim
m

une-m
ediated

D
ILI.

•
C

ontinued
refinem

entofthe
m

odelresponse
tim

ing,extent,and
inter-individualvariability

ofT
cell-m

ediated
iD

ILIis
ongoing.This

is
necessary

to
better

describe
im

m
une

response
to

am
odiaquine

(and
potentially

additionalantigens)and
to

enhance
the

accuracy
ofprospective

predictions.
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M
echanistic M

odeling of T C
ell A
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Experim

ental
m

odels
of

C
D

8+
T

cell
responses

to
liver-expressed

antigens
have

identified
antigen

load
as

a
key

regulatorofthe
response

[2,4].


Atlow
erantigen

levels
effectorC

D
8+

T
cells

clearantigen
w

ith
related

higherALT
release.


At

higher
antigen

levels
effector

C
D

8+
T

cells
are

unable
to

clear
antigen

and
assum

e
an

exhausted
phenotype

w
ith

corresponding
low

erALT
release.

Sim
ulated

plasm
a

profiles
in

the
baseline

m
ouse

treated
w

ith
am

odiaquine.Am
odiaquine

parent
sim

ulation
and

data
[5]

(left)
and

m
ajor

m
etabolite

desethylam
odiaquine

(right).
M

odel
w

ill
inform

drug
exposure

in
the

liverand
corresponding

antigen
levels

seen
by

T
cells.

D
ata from

 [2]

Sim
ulated

high
antigen

is
not

cleared,
(by

design)
leading

to
generation

of
exhausted

C
D

8+
T

cells
and

less
ALT

release.

Exhausted
T

cells
are

dom
inantin

high
(but

notlow
)antigen

scenario
(by

design).

Sim
ulations

of
hepatocyte

death
profile

(left)
w

hich
results

from
fitting

a
direct

apoptosis
m

echanism
to

ALT
data

[3]
(right).

Sim
ulations

indicate
potential

ALT
release

tim
eline

and
generalhepatocyte

loss
profile

w
hich

m
atch

response
to

am
odiaquine

exposure.

Sim
ulated

C
D

8+
T

cells
in

the
low

antigen
scenario

induce
m

ore
hepatocyte

apoptosis
and

ALT
release

consistentw
ith

m
ouse

data
(by

design).

D
ata from

 [2]

Sim
ulated

C
D

8+
T

cells
expand

in
both

high
and

low
antigen

scenarios
consistent

w
ith

m
ouse

data
(by

design).
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