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Yo-Yo Dieting Predicted to Contribute to
Fibrosis Score Reductions in Untreated
(Placebo) Cohorts

Lisl KM Shoda

° REC Please note: this presentation, including questions from the
audience, is being recorded and may be made available.

1 | NASDAQ: SLP

f)}i{ SlmulatlansPIus
- ices Lixoft



Disclaimer: DILIsym Services are developed and provided as an educational tool based
on assessment of the current scientific and clinical information, and accepted
approaches for drug safety and efficacy. The resultant data, suggestions, and
conclusions (“Guidelines”) should not be considered inclusive of all proper approaches
or methods, and they cannot guarantee any specific outcome, nor establish a standard
of care. These Guidelines are not intended to dictate the treatment of any particular
patient. Patient care and treatment decisions should always be based on the
independent medical judgment of health care providers, given each patient’s individual
clinical circumstances.

DILIsym®, NAFLDsym®, MITOsym®, ADMET Predictor®, GastroPlus®, SimPops®, Cognigen®, MonolixSuite®, 4,
and @ are registered trademarks, and SimCohorts™, IPFsym™, ILDsym™, RENAsym™, CARDIOsym™, GPX™, PKPlus™,
DDDPlus™, MembranePlus™, MedChem Designer™, PBPKPlus™, PDPlus™, IVIVCPlus™, MedChem Studio™, ADMET
Modeler™, and B are trademarks, of Simulations Plus, Inc.
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Non-alcoholic Fatty Liver Disease (NAFLD) /
Non-alcoholic Steatohepatitis (NASH)

° NAF LD/NASH represents 3 Kabarra 2021 I SpectruinofNAFLomu |
spectrum of chronic liver :
disease
. R i MASH NASH with Figure 1 :
* Global prevalence is estimated Actvanced Flbrosis  NAFLD progression.

at ~25% in the adult
population with no approved
drug treatment

— Substantial opportunity to
improve health for many

South America

patients by developing 30.45%

treatments

Younossi 2019
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Histopathological Endpoints in NAFLD/NASH

* Liver biopsy is the definitive
technique for diagnosis and
classification of NAFLD

* NAFLD Activity Score (NAS), a
summary score ranging from 0-8,
developed to grade key features
of steatosis, hepatocellular
ballooning, and lobular
inflammation

* Fibrosis, representing disease S B —

stage, scored separately

; S - -
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Presenter
Presentation Notes
Stage 1: centrilobular fibrosis; Stage 2: centrilobular and periportal fibrosis; Stage 3 bridging fibrosis; Stage 4: cirrhosis


In Clinical Trials, 10-20% of Placebo-Treated
Patients Demonstrate Fibrosis Improvement

. Randomized, placebo-controlled clinical trials with biopsy proven NASH/NAFLD, in which biopsies were collected
to evaluate clinical endpoints

20% - OR: 1.035(0.45, 2.40)
F=0.94 40+
OR: 1.154 (048, 2.75) o0y A "p=0-0002
2 F=075
A 15?“"’ Waar 1 Fosar 2
2 15% 1 o | [152% 301
. AmmA =04
g 14.0% n=15 [o= Joe] g o |
3 =8 12.8% fme € 20
2 0% - s e R
s P
§
B 104 11-9%
E’ 5%
& 0
Placebo OCA 10 mg OCA 25mg
{n=311) (n=312) (n=308)
0
0% n=57 n=117 n=54 n=00 !
ITT population mITT population Proportion of patients w/improvement 21 stage
AND
Improvement in fibrosis by 21 stage no worsening of NASH in the ITT population
AND
Ratziu (2020) no worsening of NASH Younossi (2019)
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What might account for fibrosis improvement
in the placebo-treated groups?

Model Informed Drug Development +

$ Ly . -
X f]&{ SimulationsPlus
ﬂ_;. « Cognigen DILIsym Services Lixoft



NAFLDsym, a QSP Model of NAFLD, is Uniquely
Positioned to Address this Question

Multiple interacting
sub-models, including
» Steatosis
* Lipotoxicity
* Inflammation
* Fibrosis
* Biomarkers
* Weight gain/loss

Provides ability to predict
responses to treatment in
simulated clinical trials

& ',.-)
f FA .| Moar
|

Liver RIS RNS/ROS
" e DL, ¥ I..“"
"-._. via DNL

‘\ Mo/ PMNs

Portal/

é Lobular

Macs

Circulating

TK?\\[

Chylomicron- o - E& lllllll
TG 2 : ;
Activated

Clinical data from literature
used to establish

Portal/ Portal/
.
)[ VLDL-TG ] -
L]

quantitative relationships

m ﬁ Liver DAG _é-[ Liver TG ]—
.
:
.

for underlying biochemistry),

eaved
ALT Cytokeratin
18

v

Lobular Lobule
Macs PMNs
>
-
.
“.
Extracellular
’
Plasma
TNF-a Plasma

TGF-g

Numerous simulated
patients (SimPops) included}
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pathophysiologic and
clinical heterogeneity

7 | NASDAQ: SLP




NAFLDsym Previously Applied to Explore
Disease Progression and Weight Loss

Identification of NASH patient characteristics associated with PIIA-028
Non-Alcoholic Fatty Liver Disease fibrosis response to weight loss using a QSP approach

Fulya Akpinar Singh*, Scott Q Siler?, Grant T Generaux?, Diane M Longo?, Lisl Shoda?, Fulya Akpinar Singh
Christing Battista?, Zackary R Kenz%, Craig Thalhauser, Tarek Leil* QsP and PBPK, Clinical and pr s, Saquibh

Csrane st ulys A S, Ganmat.

M Bristol Myers Squibb

* 8t Myers S, Princeton, 1, USR: DALISYN Servoes, Inc., Researeh Triargle Pt NG
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What if patient behavior (particularly diet)
in the placebo group is influenced by being
in the clinical trial?
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Periodic Weight Cycling in Response to Changing
Diet/Activity is Known as Yo-Yo Dieting

* Intentional weight loss followed by
unintentional weight regain is a relatively
common occurrence

* Although this weight cycling has been
associated with morbid health conditions
and increasing mortality, recent analyses
and data argue against purely adverse
effects (Smith 2018, Mehta 2014)

* Hypothesis: In a clinical trial,
unintentional weight loss may occur in
anticipation of upcoming regular clinic
visits, followed by unintentional weight
gain after the visit

Di Garmanio (2018)

",nn & 22 X m SimulationsPlus
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Simulated Yo-Yo Dieting in Otherwise
Untreated SimCohorts

SimCohorts represent inter-patient variability

Baseline characteristics of N=90 SimCohorts

Body weight Liver fat Plasma ALT F2 Fibrosis F3 Fibrosis
(kg) (%) (U/L) (%) (%)

89.1+194 50+12 2 35/90 (39) 55/90 (61)

Simulation plan:
To 52 weeks
Diet-induced al Diet-induced
1% weight loss 1% weight gain

K
n’nn 2 E‘ ' SimulationsPlus
Model Informed Drug Development +

n.n )
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Simulations Predict Yo-Yo Dieting Can Reduce
Fibrosis Scores Similar to Clinical Reports

Predicted Histologic Reductions

e Successive cycles of mild (1%) Fibrosis NAS
weight loss and weight gain are reduction | reduction
predicted to persistently reduce
fibrosis scores in ~10% of subjects

>1 stage 22 points
(%) (%)

13 6 4

* By contrast, the NAFLD activity 26 10 0
score (NAS) reflecting histologic

39 12 0

measures of steatosis, lobular
inflammation, and ballooning, is 52 10 0
predicted to be largely unchanged

. — (.Y - -
,nn & 2 '6Y3 SimulationsPlus
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Predicted Dynamic Changes in Body Weight
Confirm Yo-Yo Dieting in SimCohorts

* Mean body weight Relative Change Absolute Value
oscillates by ~1% every 1o 120
. & @ 110
4 weeks by design B o 2
Lo o~~~ :‘;”O 2
* Absolute body weight I s« g
Is) [aa]
measurements ? 0% 60
. 0 4 8 12 16 20 24 28 32 36 40 44 48 52 0 4 8 12 16 20 24 28 32 36 40 44 48 52
demonstrate mild Time (weeks) Time (weeks)

oscillations that would
likely be clinically
undetectable

. T - -
n’nn & E‘ N f]_ﬂ’ SimulationsPlus
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Predicted Changes in Liver Fat and ALT lllustrate
Dynamic Changes That Mirror Weight Change

Relative Change Absolute Value

Liver fat and ALT
oscillate on similar
time scales as diet
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Absolute changes are

relatively minor but Time {weeks) Time {weeks)
might be detected 10%
depending on timing of gf’ % S
measurement 5 o 2
a o e
Time (weeks) Time (weeks)
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Predicted Changes in Liver Collagen lllustrate
Different Dynamics for Fibrotic Response

* Changes in fibrosis reflect Relative Change
slower dynamics than 1%
those related to steatosis
or lipotoxicity

[
R

Liver collagen change
n o
x xR
_%
| E————
——
]
—_—t

|

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time (weeks)

* Absolute changes are
modest

= 0%

*  Fibrosis scores reflect
amount and location of
collagen in the hepatic
acinus

K
* Rl
Model Informed Drug Development +
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Clinical Endpoints are Differentially Affected by
Fast vs. Slow Dynamics

% patients with 22 point % patients with 21 point
NAS score reduction fibrosis score reduction
. . 25% 20%
* Measurement timing ¢ %5
c 20% &5
. *'6_ o w > 15%
more likely affects N B 1% oR:
. <D S 0 10%
endpoints governed 290 ER:
. 25 2 o 5%
by fast dynamics 28 s |‘| ||| 5% | | HH
E 0% i | 1 || | |” 1 &L :% 0% III|
0 3 6 9 12 1518 21 24 27 30 33 36 39 42 45 48 51 0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51
Time (weeks) Time (weeks)
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Conclusions

* Yo-yo dieting could contribute to relatively high placebo cohort fibrosis
response rates in NASH clinical trials

* Reductions in fibrosis score are due to the slow rate of change of collagen
relative to steatosis and lipotoxicity

* Change in fibrosis manifests over time with continued yo-yo dieting

* Depending on timing of measurement, changes in liver fat and plasma ALT
may be detectable in patients undergoing yo-yo dieting

4 1 . > ‘.‘ - -
r J’nn 2 E‘ 6Y3' SimulationsPlus
Model Informed Drug Development + Cognigen DLlsym Services Lixoft
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