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Roadmap

What is Target-NASH?

* Disease severity assessment is important

* How is severity assessed in real world clinical practice?

* Are real world assessments meaningful?
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O Target RWE TARGET-NASH LAUNCHED JUL 2016
Target RWE — Company Overview

WHO IS TARGET RWE? COMPANY HISTORY TARGET RWE SOLUTIONS
Target RWE Is a leading provider Target RWE was founded n 2015 The Real-Warld Evidence
af real-world data, analytics and based on the success of HOWV-TARGET, marketplace is rapidly evalving,
evidence solutions a case study of the Target RWE and TARGET RWE will wark with
phservational study model in partners to custamize a fit-for-
Hepatitis C purpose solution

As the company’s first observational longitudinal
study, TARGET-NASH is launched to produce real-
world data and insights for nonalcoholic
steatohepatitis (NASH).

8 different study cohorts covering liver diseases,
lung diseases, infectious disease and dermatologic
conditions

8 publications, 30+ meeting presentations
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«  >7000 study subjects to date *  Pragmatic Clinical Definitions
*  Cirrhosis

* Patients are enrolled in TARG ET- « Liver biopsy with fibrosis stage = 4, or
i _ * Liver biopsy with fibrosis stage = 3 and at least one
NASH based on a diagnosis of f* |nd|oator,§r o
. . . . WO or more 2* indicators, or
NAFLD by thelr treatl ng prOV|der * VCTE stiffness result 12.5-15.9 kPa and at least one

2* indicator, or
VCTE stiffness result > 16 kPa.

NASH
Biopsy proven NASH or

* Academic and community
* Gl/hepatology/endocrinology

* US and Europe «  Elevated ALT
. * Hepatic steatosis on imaging
¢ POSt'en rO”ment; patlents are * At least one MetS risk factor.
stratified to NAFL, NASH or ° NAFL o
. . Simple steatosis on biopsy or
Cirrhosis +  Not meeting above criteria

*portal hypertension complications

Barritt et al Contemp Clin Trials 2017
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Fibrosis Stage 0 1 2 3 4 Fibrosis Stage 0 1 2 3 4
Mortality Rate Ratio 1.58 2.52 3.48 6.40 Mortality Rate Ratio 1.41 9.57 16.69 42.30
(95% Confidence Interval) (1.19-2.11) (1.853.42) (2.51-483) (4.11-9.95) (95% Confidence Interval) (0.17-11.95) (1.67-54.93) (2.92-95.36) (3.51-510.34)
All cause mortality Liver related mortality

Dulai et al Hepatology 2017
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Non invasive assessment of disease

* Several clinical prediction * Both are reasonable to use.
scores for assessing severity - Comparable AUROC scores
of disease - NFS 0.81, FIB-4 0.82
NAFLD fibrosis score (NFS) * Inexpensive
= 1.675+ (0.037 *age) + * On hand held devices
(0.094*BMI) + (1.13 if DM) . : .
+ (0.09% AST/ALT)- Many others with similar
(0.013*plt) - (0.66*alb) accuracy
* FIB-4 = Ve

nt (10°/1)

Sterling, Hepatol 2006, Angulo, Hepatol 2007, Angulo, Hepatol 2010, Kim, Radiology 2013



Non-invasive imaging
* Vibration Controlled Transient * Controlled Attenuation
Elastography (VCTE) Parameter (CAP)
* Liver stiffness measured in kilopascals * Steatosis measured in dB/m and
and correlated with fibrosis stage, FO-F4 correlated with steatosis grade, SO-
Must know disease etiology to interpret score S3
* AUROC for F3 or higher disease 0.93 in * AUROC score for S1 and greater

NAFLD 0.86

Wong, Hepatol 2010, Karlas, J Hepatol 2017
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Magnetic Resonance Imaging Technology

* MR-Elastography (MRE) for » MR-Proton density fat fraction for
Fibrosis steatosis (MR-PDFF)
2D and 3D MRE have AUROC >0.92 «  MR-PDFF>CAP for fat quantification
* Multiple single center trials show
MRE>VCTE

C-MRI PDFF M-MRI PDFF

Shear Stiffness (kPa) Shear Stiffness (kPa)

No fibrosis Advanced fibrosis

Kim, Radiology 2013, Caussy, Hepatology 2018, Hsu, Clin Gastroenterol Hepatol 2018
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. Adult Target-NASH population  Liver Biopsy ~31%
Clinical prediction scores ~ - Cirrhosis 48%
100%* - NASH 37%

* VCTE (Fibroscan) 32% CAP 25% .« NAFL 4%

*  Cirrhosis 32% CAP 23%
* NASH 43% CAP 33%
*  NAFL 19% CAP 16%
* Elastography 4%
*  Cirrhosis 3%
* NASH 6%
*  NAFL 2%

*Data to calculate CPS (FIB-4, NFS, API) are nearly universally available to
TARGET - the extent to which providers use these in clinical practice is
unclear
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Clinical practice is very different from clinical trials

*  We treat patients Patient Determinants for Histologic Diagnosis of Nonalcoholic
differently in clinical Fatty Liver Disease in the Real World: A TARGET-NASH Study

trials than we do in

routine clinical practice - o <

kA PL MASH B A&PLD Corrh o

f Only 33%
. . 0% arK 33%
h IN -
* 1/3 have diagnosis | TARGET g ' " t" ﬂ"‘,':”;‘ir.:.‘;‘;i.

. . . HASH oy 0 enroliment
Confl rmed Wlth ||Ver +  Real-workd longiudenal study Cardiovascular disease (19%) 7% b MASH or cirfiosiy
b|opsy +  Patiants treated in usual diinical practice Comorhid Mental health disgnoses (48%) LT el okl oof bver oy by 144 per 10-paint ris

across the U5, (Wed,a74) Conditions: oo o e “ﬁ}hl R
° P P «  Enrolled August 2016 — March 2019 ' .
B.IaS In WhO we Choose to « fAcademic & comrvunity sites More than 50% ked Fistory of diabetes
b|0psy ﬂ.:&: = 1B years Mo Taasion, of Spmarviasdemin & el | mant
. [T ] 1Ly Qller patients Hamwhie Min 26%
[ ] Older, non_Wh Ite, male m M:-:::: :EM';E;EE:':\ Patieri= with BAFLD crrbomi= 155 ::11 :;:‘F-l'f _.I5"-|:l\.lil|i‘||||‘\:ll\".'lF I.-_-:.:.llliugllll
. . ' ) e dinzada 1o (] man like 10 have @
patients all less likely to 5% Fernale, 75% White 1.67% mars likaly 10 ba depressed haveabiogsy b haw sl gy
H comparsd bo patenis with BAFL ) i
have blopsy BB  Follow-up: af beast 5 years It ranl-word practice, Mokt pasants

E Additions! 2 years of retrosoec e Jn ool FEG prblants wers dingmoned Witk MATY are diagnosed on dimloe! grounds.
. . . amadiced recond dafe colected e o clnoey critain Thett i rridy' b bilaa Bn whe getaa iiver bicgiy
« Significant comorbid

conditions Barritt, et al. Hepatol Commun. 2021 HEPATOLOGY
- Depression CGMMUNICATIOEQE

*  Polypharmacy

Barritt et al Hep Comm 2021



Practical application of liver biopsy ?

Liver biopsm IS the referent standard for

assessing

ASH

How reliable is the application of this
standard in real world practice?

Reviewed how NASH biopsies were
reported in academic and community
centers and assessed agreement with a
centralized pathologist

75-91% concordance between the expert
central pathologist diagnosis and TARGET-

21-40% of biopsy reports missing key descriptors
of NASH disease activity

NASH clinical definition for NASH

Concordance for advanced
fibrosis/cirrhosis was >0.61 (substantial)
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Number of Weighted Kappa
Histological Pathology Reports Statistic Concordance
Characteristic Compared (95% Cl) Interpretation
) 0.364 .
Steatosis 57 Fair
(0.2029, 0.5242)
Lobular -0.081
_ 29 Poor
Inflammation (-0.1847,0.0220)
Portal 0.210 .
: 31 Fair
Inflammation (-0.0376, 0.4580)
Hepatocyte 0.117 .
patocy 26 Slight
Ballooning (-0.0708, 0.3038)
0.575
Fibrosis Stage 69 M r
g (0.4603, 0.6894) oderate
Scoring System
NAFLD Activit 0.237 .
i 38 Fair
Score (0.0591, 0.4150)
Brunt Grade 0.384 .
_ 26 Fair
(Inflammation) (0.1591, 0.6082)
Brunt Stage 0.590
s 69 Moderate
(Fibrosis) (0.4775, 0.7019)

Kim et al APT 2021
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How useful are real world NITs?

[ CI rrh OSIS m ay be d Iagn Osed Time from Cirrhosis Diagnosis to Aﬁ.ﬂnﬁghl?\j:;;eEr::SﬁJj-e?t;iaotrRiEs‘;ent Participants Excluded
on clinical/NIT criteria or by
biopsy

+ Censored

*  How well does an NIT
diagnosis predict events |
compared to biopsy?

* FIB-4 diagnosis of advanced
fibrosis/cirrnosis was equal to : 20 0 a0
biopsy for predicting LACE I o

-

Barritt et al AASLD 2020
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* Patients with NASH are at risk
for MACE and depending on é%h%i‘.’s
fibrosis stage, may also be at
risk for liver events and HCC.

NASH

» Validated a prognostic system, (v "4 [ """" o

derived from previously e g]ﬂ‘éﬁ?ﬁfhﬁ“” o1

described profiles (Nature e 12/ NECROINFLAMMATION

Reviews, 2016), using widely

available measures to predict EIRRHOSIS

Incident outcomes in those

with NAFLD

Rinella et al Nat Rev 2016
Sanyal et al AASLD 2021
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NITs can predict outcome across all NALFD

« Patients stratified into low, ) o ST, ) Framis
i\rlmltTermedlate and high risk based on ) e
S

*  FIB-4/LSM criteria: P b
* Low- Class A was defined by having either 0

a FIB-4 <1.3 or a liver stiffness _ oo s o s
measurement (LSM) <8 kPa by Fibroscan. : ! s * : C Z,jf-_f_j '

* Intermediate- Class B was defined by FIB- .. "= = == .. "0 00
4 1.3-2.6 kPa or LSM 8.1-12.5 kPa. = & = = = il

. Hé h- Class C was defined by FIB-4 >2.6 or oo i et s esees,
L

1.0 q
>12.5 e 0 a————
n L]
oa 08
£ =
£ i
; g
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* There was a significant stepwise - P
Increase in the mortality and incidence -
rate of liver and cardiac events from M| wleE
ClaSS A to B to C (p< OOOO:L for trend) H __ z Lo e = T

.Hiqﬁ 1020 nediste N
ququququququ

MACE = major adverse cardiovascular events; LACE = liver-associated clinical events; HCC = hepatocellular carcinoma

Sanyal et al AASLD 2021
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Table 1: Thresholds and Test Characteristics

Liver biopsy may be for Non-Invasive Tests for Determining Significant Fibrosis
|mpraCt|Ca| for treatment NIT Fibrosis Threshold | Sensitivity | Specificity PPV NPV AUROC
decisions sogears | 22a3 | am | o | am | s
Some NITs have been
studied to identify advanced cogear | 2107 | sex | w6 | sw | s
fibrosis (=F3), there is limited *~~ U e e B

evidence on the ability of

NITs to discriminate -

SlgnlflCa nt ||Ver flbrOS|S (2F2) _ _]EIB-4 ]ac-tba th_reshold 22.4I3 andl(?zlilsil.m_ofcan F)Er:used to potslnt:allylid?ntify
|n real—W0r|d COhortS_ signiticant fibrosis among real-wor patients with an acceptable level or accuracy.

Barritt et al Paris NASH 2021
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The challenge to treat NASH will continue

When there are FDA aI_Pproved P
Interventions for NASH, questions and

challenges will remain NASH
* Are these lifetime drugs?

* Are medications interventions to pause
disease while patients fix lifestyle problems?

Are there adverse liver events?
What is the CV risk/benefit?
What is the cancer risk/reduction?

Clinical trial efficacyvs. real world
effectiveness

NITs will be essential for monitoring NASH
/n routine clinical practice

Barritt, AASLD Postgraduate Course 2018



HUNC

Next steps

MEDICINE

* Expansion in Europe
* Continuing to accrue longitudinal NIT

metrics and LACE/MACE/cancer outcomes
TARGET-NASH disease progression/regression N OV' SC|
working group

NOVISCI ACQUISITION JAN 2021

° Sophlstlcated analyt|C Capabllltles to Target RWE anncunceld the acqui;itien of NoviSci,
Inc., a software analytics and services company
analyze real World data whose innovative technologies enable the
visualization and analysis of health data using
° AcquiSitiOﬂ Of NOViSCi 2021 modern epidemiological methods and sound

scientific principles.

* Use of NITs for post marketing surveillance
of new NASH therapies.
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Thank you!
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@ barritt@med.unc.edu

YW @sidbarritt4 @UNCLiverCenter
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