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e Chronic Liver Disease: Global and in Estonia

» Benefits of early identification and intervention

N

* Non-invasive tests (NIT’s) as an improvement over biopsy

* Enhanced Liver Fibrosis (ELF™) NIT

N

* Testing algorithms using NIT’s to identify those at higher risk

v
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Chronic liver disease:
An epidemic
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Chronic liver disease (CLD) has many etiologies Healthincore =

Global population ~8 billion

Global NAFLD
~25%

HBV HCV

Viral hepatitis (including
HIV/HCV coinfections)

Py LN

Obesity and associated
metabolic diseases:
NAFLD/NASH (~59% of current
CLD’s)

4 |
Eldas | DE

Alcoholic liver disease

' Primary biliary cholangitis
PBC), autoimmune hepatitis,
hemochromatosis,

Wilson’s disease, other

4
Moon, AM,, et al. Clin Gastroenterol Hepatol 2020;18(12): 2650-66. Restricted © Siemens Healthineers, 2022
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Deaths from liver disease are increasing in Estonia Healthineers -
ea ineers
% change 2000-16 (or nearest year)
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i

State of Health in the EU - Estonia - Country Health Profile 2019

Age-standardised mortality rate per 100 000 population, 2016

@FEE @EU

Smoking 21%

/

23% /

1%

Binge drinking

Obesity

% of adults
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Country (year of data)

Obesity defined as a BMI>30

O Female
H Male

European data
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Age-standardised mortality for all liver diseases
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Nonalcoholic fatty liver disease describes a continuum Healthincere

E B
” 'BMI 230 NAFLD: Non-Alcoholic Fatty Liver Disease
VLN

* NAFL: Non-Alcoholic Fatty Liver Liver-Related Events
* NASH: Non-Alcoholic Steatohepatitis (LRE) include:

Obesity and associated Va I’lce.S
metabolc diseases: | opiedne
otting issues
* Portal hypertension
e Liver failure

* Liver transplant
* Liver Cancer

Fatty Liver * Death
“Steatosis”

Non-alcoholic Fibrosis/

steatohepatitis Cirrhosis
(NASH) |

Fatty Liver Progressive liver damage driven by fibrosis
>5% fat + Inflammation

Ultrasound-based

) Symptoms often after decompensation has occurred
testing detects ~>30% fat

Patients often diagnosed too late!

7
Stal, P. World J Gastroenterol. 2015;21(39):11077-87. https://gi.org/topics/fatty-liver-disease-nafld/ Restricted © Siemens Healthineers, 2022



Obesity and Diabetes significantly increases NAFLD risk Healthineers =

A high % of the population have risk factors

i

Healthy Simple steatosis Cirrhosis ™
(Liver Fat) Fibrosis and disease progression
I Reversible
L partially reversible
I Progression

How to identify the subset at risk
of liver disease progression?

Systolic

mm Hg
Diastolic
mm Hg

START
STOP

y L N

* Obesity impacts ~¥25% of the global population

* Metabolic syndrome is associated with high
prevalence of fatty liver

* ~55~70% of people with diabetes ALSO have fatty liver

Obesity, Diabetes, Metabolic Syndrome
Sanyal AJ, et al. Hepatology. 2019;70(6):1913-1927.

Tsochatzis EA, et al. The Lancet 2014;383:1749-61. 8
Alkouri N, et al. AASLD Digital Liver Meeting Nov. 13-16, 2020. Restricted © Siemens Healthineers, 2022
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2022: Liver Disease is the 2"d leading cause of working life lost Healthineers

in Europe

The EASL-Lancet Liver Commission: protecting the next @N®
generation of Europeans against liver disease complications o
and premature mortality

Tom H Karlsen*, Nick Sheront, Shira Zelber-Sagj, Patrizia Carrieri, Geoffrey Dusheiko, Elisabetta Bugianesif, Rachel Pryket, Sharon J Hutchinson,
Bruno Sangrof, Natasha K Martin, Michele Cecchini, Mae Ashworth Dirac, Annalisa Belloni, Miquel Serra-Burriel, Cyriel Y Ponsioen,

Brittney Sheena, Alienor Lerouge, Marion Devaux, Nick Scott, Margaret Hellard, Henkjan | Verkade, Ekkehard Sturm, Giulio Marchesini,

Hannele Yki-Jdrvinen, Chris D Byrne, Giovanni Targher, Aviad Tur-Sinai, Damon Barrett, Michael Ninburg, Tatjana Reic, Alison Taylor, Tim Rhodes,
CarlaTreloar, Claus Petersen, Christoph Schramm, Robert Flisiak, Marieta Y Simonova, Albert Pares, Philip Johnson, Alessandro Cucchetti,

Isabel Graupera, Christos Lionis, Elisa Pose, Ndria Fabrellas, Ann T Ma, Juan M Mendive, Vincenzo Mazzaferro, Harry Rutter, Helena Cortez-Pinto,
Deirdre Kellyt, Robyn Burton, Jeffrey V Lazarust, Pere Ginést, Maria Butit, Philip N Newsomet#, Patrizia Burra*#, Michael P Manns*£

Executive summary care using multilevel interventions acting on current Lancet2022;399: 61116
Liver diseases have become a major health threat across  barriers. Published Online
Europe, and the face of European hepatology is changing Underlying this transformative shift is the need to December2,2021

https://doi.org/10.1016/

due to the cure of viral hepatitis C and the control of enhance awareness of the preventable and treatable
50140-6736(21)01701-3

chronic viral hepatitis B, the increasingly widespread nature of many liver diseases. Therapeutic nihilism,
; - ; e . i . See Comment pages7and 9
unhealthy use of alcohol, the epidemic of obesity, and =~ which is prevalent in current clinical practice across a |

e b bk

. 2 B

i
Y

<
WD

B). o

Alcoholic liver disease Obesity and associated
metabolic diseases:
Karlsen, TH. Lancet 2022; 399: 61-116 NAFLD/NASH

Pimpin, L. Journal of Hepatology 2018 vol. 69 j 718-735

VLN

“The clinical focus in patients with liver disease is oriented
towards cirrhosis and its complications, whereas early and
reversible disease stages are frequently disregarded and
overlooked.”

Lancet Liver Commission:
~75% of patients with fatal cirrhosis were unaware
of their disease until diagnosed in a hospital

9
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Mean healthcare costs for decompensated cirrhosis and HCC Heatthimeore

are substantially higher than for either NASH or cirrhosis

350 000 $300,408
N =696
300 000 M Inpatient M Outpatient M Pharmacy
g > 250000 $181,134
29 N = 15,833
£ & 200000 $147,401
23 N =428
T S 150000
5 2
Q
2 100000 657953 $23,787 $35,715
© <>  spoo0 N=453564 N=468017  N=7,665
© +
Q (%]
<8 , — —
NAFLD/NASH  All NAFLD/NASH Cirrhosis Decompensated HCC Liver transplant
without advanced \ cirrhosis }
liver disease Y
\ End-stage liver diseases }

!

Advanced liver diseases
10

Wong RJ, et al. ) Clin Gastroenterol. 2020 DOI: 10.1097/MCG.0000000000001409 Restricted © Siemens Healthineers, 2022
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Identifying high-risk
patients
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Fibrosis and disease progression/regression Healthincere

Natural history and outcomes

| 4

Not Late!

Identify earlier

12
Elisabetta Bugianesil, Salvatore Petta2*: Poster Restricted © Siemens Healthineers, 2022



Contributors to progression and therapies in development Healthimeere -2
Factors influencing progression and treatment response Therapies in late-stage development

Clinical and phenotypic heterogeneity

13
Elisabetta Bugianesil, Salvatore Petta2*: Poster Restricted © Siemens Healthineers, 2022



Identifying patients at risk: Heatthineore

“Based on a meta-analysis of studies of paired
liver biopsy studies, liver fibrosis progresses in =
patients with NAFL and NASH.”

Fibrosis no NASH
ﬁ

—» Slow progressors
X Repair

Fast progressors

Fatty Liver

NASH ) B How do you identify those
Advanced fibrosis [T E A i S

Cirrhosis???

https://www.niddk.nih.gov/health-information/liver-disease/nafld-nash/definition- 14

facts Accessed Nov. 2019 Restricted © Siemens Healthineers, 2022
Singh S et al. Clinical Gastroenterology and Hepatology 2015;13:643—-654




Staging Indicates Degree of Fibrosis Healthineers -

i ' None Mild to moderate
- 5 ® ) AL
1Pioypa0s imperfect{~70% accOWgMY, Sarries risk, = 7
and has limitecHttility.in large populatigns & FAZ2
\ I\ » T
Non-invasive tes@@r NIT’S I&(imaging, blood
bi k i singly preferred
Slfc)m?r ers)tare mcreassl:g y preterre F1: Zone 3 perisinusoidal fibrosis
| Elflrr:gviy;)enr?inate e age_z i F2: Stage 1 + portal fibrosis
Nshak FOEFETRS, Fa, F5, Fo
METAVIR FO, F1, F2, F3, F4 NS\
\/\Hq*‘\
Batts-Ludwig FO, F1, F2, F3, F4 : &
Scheuer FO, F1, F2, F3, F4 3\\
77 b@&v
Brunt FO,F1, F2, F3, F4 175
Kleiner, Brunt, etal. FO, Fla-c, F2, F3, F4 . 4o : ;
F3: Stage 2 + bridging fibrosis Cirrhosis
p / / (severe)
https://img.freepik.com/free-photo/woman-doctor-medical-gown-gloves-looking-through-microscope-table- . .
indr;ors_1§3305?72200.jpg?w2900 sowe grene P Advanced fibrosis

ar

Theise ND. Mod Pathol 2007;20 Suppl 1:53-14. ] ] ] -
Ferrell, L.. http://labmed.ucsf.edu/uploads/472/227_Ferrell, %20LiverUpdateOnStagingOfFibrosisAndCirrhosis.pdf Restricted © Siemens Healthineers, 2022
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NAFLD progression and regression: A complex biochemistry Healthineers
' Cirrhosis (F4)
NAFLD Nonalcoholic Ad-vanu.ng (Compensated,
Health Fat accumulation steatohepatitis Fibrosis Decompensated)
Y (NASH) (F1,F2, F3)

= = =@y -

Progressive Fibrosis Liver—Related
* Damage and repair driven by biochemical activity Events

* Involves many different proteins " ) :
Fibrinolysis/Repair

http://www.sydneynwgastro.com.au/services/liver-disease/fatty-liver
Wree A, et al. Nat Rev Gastroenterol Hepatol. 2013;10:627-36.
Vernon G, et al. Aliment Pharmacol Ther. 2011;34:274-85.
Schattenberg JM,, et al. Curr Opin Lipidol. 2011;22:479-88.

Angulo P, et al. Hepatology. 1999;30:1356-62. 16
Naim, A. et al. J CLIN EXP HEPATOL 2017;7:367-372

Restricted © Siemens Healthineers, 2022



Non-Invasive tests (NIT’s) to assess liver fibrosis include: Heatthimeore

. . Non-Invasive
Invasive, Risk,

Limited number of patients ELF (Direct Markers*)
“Active fibrosis”

Liver biopsy . . Indirect or “surrogate” .
(histopathology) 'T;ga':‘i gzzs(:lncg’v) markers Atellica and ADVIA Centaur
“Damage done” : :

&® FibroScan, ARFI, MRE e.g. inflammation,
Percutaneous tissue sample dysfunction
Examples:
FibroTest
FibroMeter*
FIB-4 Direct score
reported off
analyzer

*Direct markers reflect the
biochemical pathogenesis and
turnover of ECM

*FMV2G includes HA
17

Chin JL et al. Front Pharmacol. 2016; 7: 159. Restricted © Siemens Healthineers, 2022



Progressive fibrosis is driven by ECM deposition

Biomarkers of liver
function: ALT, AST

T cell Kupffer cell
¢
- y ; L ' —_—>
Blomarker§ of . @ ¢ 0 @
fibrogenesis related -
cytokines: TGF-B1, Biomarkers of ECM
CTGF, PDGF, TNF-, is:
R IL6 TGF-1, TNF-0 L6, TGF-p1 anihesuis. .Collagens.
INF-y EGF, IGF TNF-o., IGF gy sopioiemns,
proteoglycansjHyaluronan, ]
itopes i
PIIINPl PINP, PVCP
—
Biomarkers of Fran=y l = f‘k
fibrolytic pathways: . ‘5 oo qﬁ‘“; R - ;
MMPs and TIMPs Quiescent HSC)‘ o jAclivaiion = .=~ Activated HSC
b > =, o . H
~ ECM: ExtraCellular Matrix

MMPs activity
inhibited

\ PR ‘nMps TGF-B1, CTGF, i
TIMP-1,[IMP-3 My, — P . 3 .
MMPs Yhes, Progressive Fibrosis
N Biomarkers of ECM s
degradation: neo-epitopes
including CO3-610, Co6-573,
Co1-764

Fibrinolysis/Repair ECM degradation

SIEMENS .-,
Healthineers "-*

Younossi, ZM. Am J Gastroenterol 2021;116:254-262. https://doi.org/10.14309/ajg.0000000000001054

https://d3i71xaburhd42.cloudfront.net/55b1663767d8f1f73ab07d0ac6fccf28feb8d104/3-Figurel-1.png 18
Restricted © Siemens Healthineers, 2022
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Development of the scar matrix in fibrosis: An active process Healthineers -

ELF: A marker of “active fibrosis”ecm: extra-cellular

Matrix proteins .
ECMs P ) Inferior vena cava

1 B

HA N/
\

Blood sample

PIINP
TIMP-1

Collagens
Laminin
Fibronectin
Proteoglycans

Restricted © Siemens Healthineers, 2022
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Selection of the ELF markers (first publication was in 2004) Healthineers -

GASTROENTEROLOGY 2004:127:1704-1713

CLINICAL—-LIVER, PANCREAS, AND BILIARY TRACT

Serum Markers Detect the Presence of Liver Fibrosis:
A Cohort Study

WILLIAM M. C. ROSENBERG.,* MICHAEL VOELKER." ROBERT THIEL,® MICHAEL BECKA,"
ALASTAIR BURT,! DETLEF SCHUPPAN,Y" STEFAN HUBSCHER,” TANIA ROSKAMS, **
MASSIMO PINZANI* and MICHAEL J. P. ARTHUR* on behalf of the European Liver

Fibrosis Group
- v

® Examined multiple (9) biomarkers run as immunoassays as
potential markers (singly and in an algorithm) in to assess severity of

liver fibrosis

® Compared biomarkers to histology specimens (biopsy) across a range
of CLD

® Three markers ultimately selected for inclusion in a defined algorithm

*The ELF score was originally developed on the Bayer IMMUNO-1 platform. When the ELF test was transferred to the new
Centaur® platform, the algorithm was adjusted by a factor of 10 to reflect whole, positive, numbers and is the ELF™
score currently in use on both Centaur and Atellica platforms. Older literature on ELF reflects the values found using the IMMUNO-1

Note the relative values do not change.

Rosenberg, W et al; Gastroenterology, 2004; 127:17041713

9 Markers Assessed
(singly and in various combinations/algorithms):

Collagen IV
Collagen VI

PIIINP
T, PIINP

MMP2

vmpg - TIMP-

TIMP-1

HA
Tenascin
Lamini

HA
ELF score*

20
Restricted © Siemens Healthineers, 2022



ELF™: A dynamic evaluation of ECM activity Healthineers =

FIBROSIS

TIMP-1 HA PIIINP
(TIMP inhibits MMP’s) o e
[]
Risk of Progression to Cirrhosis and Liver Related Events
Lower Mid Higher
ELF™ Score <9.8 29.8 -<11.3 211.3
Correlated to Correlated to
Histologically Histologically
Staged Staged
Advanced Fibrosis Cirrhosis

Score shown is for the test run on the ADVIA Centaur XP system.
Arpino V, Brock M, Gill SE. The role of TIMPs in regulation of extracellular matrix proteolysis. Matrix Biol 2015;44-46:247-54. 11205858_EN Rev. 01 August 2021 21
Rosenberg WM, Voelker M, Thiel R, et al. Serum markers detect the presence of liver fibrosis: a cohort study. Gastroenterology 2004;127:1704-13. Restricted © Siemens Healthineers, 2022



ELF Test: Three biomarkers of fibrogenesis and measurable by Health ineare

immunoassay

TR R e e e |
(.

H30H
HO
@ﬁ ’ T
CH3 :

 GLPGTAGLPGMKGHA |

CHZOH
o HO
CHa

Hyaluronic acid
(HA)

Hyaluronic Acid

Procollagen dl Tissue inhibitor of

amino terminal metalloproteinase 1
i PIIINP

peptide ( ) (TIMP-1)

>9.8
>11.3

Fully Automated: ELF Score
Calculated and Reported
< 60 minutes

In the U.S., the ELF Test is indicated as a prognostic marker in conjunction with other laboratory
findings and clinical assessments in patients with advanced fibrosis (F3 or F4) steatohepatitis (NASH)
to assess the likelihood of progression to cirrhosis and liver-related clinical events. In the U.S., the ELF
Test is not for use in the diagnosis of NASH or for the staging of fibrosis.

22

The products/features mentioned herein are not commercially available in all countries. Their future availability cannot be guaranteed. Restricted © Siemens Healthineers, 2022



ELF values reflect stage using biopsy scoring systems Healthincore =

141
¢ ® Patients with all other etiologies of liver disease
o A A Patients with fatty liver disease
12 e
° ®r=
A ¢ .EA o
e '

10~ ° v 6505 "-“;' .‘: - ELF score >9.8

::&:0‘ i o

nelcha® i

A-g-h W ‘e,

5 By w o
° o

°

A

64

OT T T T T T
0 1 2 3 4

Modified METAVIR fibrosis stage

Fagan KJ, et al. Liver Int. 2015;35:1673-81.

In the U.S., the ELF Test is indicated as a prognostic marker in conjunction with other laboratory findings and clinical assessments in patients with advanced fibrosis (F3 or
F4) steatohepatitis (NASH) to assess the likelihood of progression to cirrhosis and liver-related clinical events. In the U.S., the ELF Test is not for use in the diagnosis of 23

NASH or for the staging of fibrosis. Restricted © Siemens Healthineers, 2022



ELF performs well in a diabetic and older populations

nemor | Open.

&

Performance of the Enhanced Liver Fibrosis Test to Estimate Advanced Fibrosis

Among Patients With Nonalcoholic Fatty Liver Disease

endy, B5; Rebecca Cable, BS:

Zobair M. Younossi, MD, MPH; Sean Felix, BS; Thomas Jeffers, B5: Elena Younossi, BS: . MS; Huong Pham,
D

‘Andrel Racila, BS; Zahra Younoszal, MPH: Brian P. Lam, PA: Pegahi

labi, MD: Lind Henry, Phi

Abstract

E The most important surrog; of,
fatty liver: NAFLD) tage of liver fibrosis. There s
asignificant barier to isk-stratifying patients in clinical practice owing to the need for liver biopsy.

OBJECTIVE To determine the performance of the enhanced liver fibrosis (ELF) test as a noninvasive
test for assessment of iver fibrosis among patients with NAFLD.

Key Points
Questi

adh
nonalcoholic fatty lver
disease (NAFLD)?

Findings This cross-sectional study of

829 patients with NAFLD found that the

DESIGN, SETTING, AND PARTICIPANTS This retrospective cross-

from alarge. ty ! Iiver clinic
from 2001 to 2020. D defined th: % evidence of
other liver disease or lcohol Data from August 2020

through February 2021

INTERVENTION Enhanced liver fibrosis score was calculated.
MAIN OUTCOMES AND MEASURES Advanced fibrosis was identified by liver biopsy or transient
elastography.

(ELF) test can be used to estimate

ity of 62.5% and negative

RESULTS 18829 NAFLD, g 1014.0) years, there were 363
(43.8%) men, 294 patients (35.5%) had type 2 diabetes, (SD) fibrosis-4 (fib-4
was 1.34 (097) p: liver blopsy. among (24.4%) had
irrhosi P transient phy data, lue of 95.0%
(171%) had liver stiffness results of 9.6 kPa or more (ie, advanced fibrosis). Patients with advanced

igr ELS
advanced fibrosis as determined by biopsy (101[13] vs 8.6 [10]: P < 00N or

(10.011]vs 9.0 [0.8]; P < 001). Amongall patients with NAFLD, the area undr the receiver
terstic )for ELFin fibrosis was
0.81(95% C1. 077-0.85) for patients diagnosed by biopsy and 0.79 (95% CI, 0.75-0.82) for those
diagnosed by translent of the ELS among
NAFLD who were aged 65 years or older (AUROC, 0.74; 95% Cl, 0.58-0.87) or had type 2 diabetes
(AUROC, 0.78: 95% C1, 0.71-0.84). The combination of an ELF score of 7.2 or greater with a fib-4
score of 0.74 or greater was associated with a negative predictive value of 95.1% (95% Cl,
91.8%98.4%) and a sensitivity of 92.5% (95% C, 874%-97.5%), which can reliably

patients with increased risk of
nonalcofiolic steatohepatitis who would
require aggressive trestment.

+ supplemental content

advanced fibrosis. An ELF score of 9.8 or greater with a fib-4 score of 2.9 or greater was associated
with a positive predictive value of 95.0% (95% Cl. 85.5%-100%) and a specificity of 99.7% (95% Cl.
991%-100%), which can be used to rule in advanced fibrosis.

lsted at the end o this article.

SIEMENS .-,
Healthineers "-*

* NAFLD patients enrolled in a real-world hepatology practice

* ELF performed well in NAFLD patients including those with
diabetes and >65 years

Table 2. Accuracy of Estimating Advanced Fibrosis With ELF Score

Performance in predicting advanced fibrosis, % (95% CI)®

Among patients with liver biopsy Among patients with TE

All patients Patients with type 2
{n = 463) diabetes (n = 161)

All patients Patients with type 2

Score cutoff value {(n =462) diabetes (n = 177)

Patients with advanced
fibrosis, No. (%)

113 (24.4) 73 (45.3) 79(17.1) 535 (3L.1)

AUROC curve (95%Cl)  0.81 (0.77-0.85) 0.78 (0.71-0.84) 0.79 (0.75-0.82) 0.80 (0.73-0.86)

Diabetic Diabetic

Biopsy vs. Imaging vs.
ELF ELF
All patients All patients

JAMA Network Open. 2021;4(9):e2123923.doi:10.1001/jamanetworkopen.2021.23923

In the U.S., the ELF Test is indicated as a prognostic marker in conjunction with other laboratory findings and clinical assessments in patients with advanced fibrosis (F3 or
F4) steatohepatitis (NASH) to assess the likelihood of progression to cirrhosis and liver-related clinical events. In the U.S., the ELF Test is not for use in the diagnosis of 24

NASH or for the staging of fibrosis.

Restricted © Siemens Healthineers, 2022



ELF performs well in multiple CLD etiologies (2021 meta-analysis) jeaitrincers

lepatolog
doi:10.1111/gh. 15482

META ANALYSIS AND SYSTEMATIC REVIEW
Systematic review: Accuracy of the enhanced liver fibrosis test
for diagnosing advanced liver fibrosis and cirrhosis

Chetarya Sharma,* { Sara Cococcia,*' @ Nicola Ellis,* Julie Parkes® and William Rosenberg® @

*Institute for Liver and Digestive Health, University Collage Londan, Division of Madicine and Royal Free London NHS Foundation Trust, London,

Department of Public Health and Mecical Statistics, Facuy of Medicine, Uriversity of Southampton, Southampton, UK, "First Department of intarnal
Wiedicng, San Matieo Hospital Foundation, Unwarsity of Pava, Pavia, liaky

Kay worils Abstract
Diagnostic accuracy, enhanced liver fiosis (]
test, liver biopsy, liver fibrosis. Background and Aims: The rising incidence of chronic liver disease (CLD) has increased
the need for early recognition. This systematic review assesses the diagnostic accuracy of
Acceptad for publication 22 February 2021 the enhanced liver fibrosis (ELF) test in cases of advanced fibrosis and cirrhosis due to

‘multiple etiologies in at-risk populations.
Carrespondence Methods: Studies evaluating the ELF accuracy in identifying advanced fibrosis or

William Rosenberg, Instituta for Liver and cimhosis, defined as METAVIR stage F > 3 and F = 4 or equivalent, in patients with
Digestiva Health, Division of Medicine, non-alcoholic fatty liver disease (NAFLD), alcohol liver discase (ALD), or viral hepatitis

University College Londan, Royal Free Campus,
Rowiand Hil Street, Hampstead, Londan, NW3
PF UK

Email: w.0senberg@uct ac.uk

Declaration of canflict af interast: VIR has
received sponsarship from Gilead Sciances to
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boards for Gilead Sciences. WMR is an inventor
of the ELF test and has recewvod speaker's faes
from Siemens Healthineers

Author contribution: C. 5. performed the
research. C. S, §, C., and N. E. coliected and
analyzed the data €. 5., S. C., and N. E
designed the research study and wiote the
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final citical ravision for important intellectual
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version of this manuscript.
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Background

Target condition. Chronic liver discasc
cause of death globally, with liver-related d

were included. Liver biopsy was used as the reference standard. Medline and Embase
databases were searched. The QUADAS-2 tool was used as a framework to assess risk
of bias and applicability. The arca under the receiver operaior curve (AUROC) was
extracted as a summary measure of diagnostic ccuracy.

Results: Thirty-six studies were included: 11 hepatitis C, 4 hepatiiis B, 9 NAFLD, 2 ALD,
and 10 mixed. The ELF fest showed good diagnostic performance in detecting advanced
fibrosis in patients with viral hepatitis (AUROC 0.69 to 0.98) and excellent performance
in NAFLD (AUROC 0.78 to 0.97) and ALD (AUROC from 0.92 to 0.94). There is also
evidence of good diagnostic performance for detecting cirrhosis in patients with viral
hepatitis (AUROC 0.63 to 0.99), good performance in NAFLD (AUROC 0.85 to 0.92),
and excellent performance in paticnts with ALD (AUROC 0.93 10 0.94).

Conclusion: This systematic review supports the use of the ELF test across a range of CLD
as a possible altemative 10 liver biopsy in selected cases.

including variceal bleeding, ascites, and hepatocellular carcinoma.
Many patients with CLD present when it is too late to prevent
(CLD) is a leading  these complications, and they can anly b ameliorated. There is
caths increasing in  a need for tests to detect the presence of fibrosis before it causes

England compared with other major killers.' The commonest  imreversible damage, to stratify which patients might benefit from
causes of CLD are alcohol, obesity, and viral hepatitis. CLD can  specialist care, and to target surveillance for complications.*

lead to liver fibrosis characterized by increased synthesis and Liver biopsy is the reference test for assessing liver fibrosis, but
aliered deposition of eximcellular matrix. Fibrosis is usually silent  its accuracy is limited by sampling ermor and inter-observer and
until cirrhosis leads to of portal i b variation.™ ly. it is invasive and can
1788 Journsi of Gastrosnrersiogy and Heparciogy 38 (2021) 1788-1802
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AUROC 0.69 to 0.98

AUROC 0.78 to 0.97

AUROC from 0.92
to 0.94

Sharma et al. Journal of Gastroenterology and Hepatology 36 (2021) 1788-1802

In the U.S., the ELF Test is indicated as a prognostic marker in conjunction with other laboratory findings and clinical assessments in patients with advanced fibrosis (F3
or F4) steatohepatitis (NASH) to assess the likelihood of progression to cirrhosis and liver-related clinical events. In the U.S., the ELF Test is not for use in the diagnosis of 25
NASH or for the staging of fibrosis. Restricted © Siemens Healthineers, 2022



SIEMENS .-,
Healthineers "-*

Restricted © Siemens Healthineers, 2022




Fibrosis not NASH linked to poor outcomes (biopsy data) Heatthineere

“In a longitudinal study of patients with NAFLD, fibrosis stage,
but no other histologic features of steatohepatitis, were
independently associated with long-term overall

m mortality, liver transplantation, and liver-related events.”

Survival free of liver transplantation
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Follow-up (years)

Angulo P et al. Gastroenterology. 2015 August ; 149(2): 389-397.e10. 27
doi:10.1053/j.gastro.2015.04.043. Restricted © Siemens Healthineers, 2022



Liver fibrosis and mortality Healthineers -

Mortility in NAFLD
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Roeb, E. Ann Transl Med 2021;9(8):726 | http://dx.doi.org/10.21037/atm-20-3760 Restricted © Siemens Healthineers, 2022
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ELF™as a
prognostic marker
of disease
progression
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ELF is prognostic: Supporting risk assessment

<7.7 (none to
mild fibrosis)

1.0 —
7.70-9.79
0.8 - (moderate fibrosis)
| 9.8-11.29 (severe
2 fibrosis)
>
50.6 -
(%]
()
=
K
20.4 -
3 ) S
>11.3 (cirrhosis)
0.2
0.0 : : , . .
0.00 2.00 4.00 6.00 8.00 10.00

Time to event (years)

Day J, et al. JALM, 2019;3(5):815-26
In the U.S., the cutoffs for prognostic use are 9.8 and 11.3
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Risk % Cox proportaional
hazard ratio adjusted
for age and sex

Liver-related
outcomes, 5
years

<7.7

7.70-9.79

9.8-11.29

211.3

1.1 1.0
4.1 3.5
23.6 21.0
56.8 71.0
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ELF can help determine risk of liver-related events in patients
with NASH and compensated cirrhosis

0.4 —
ELF at baseline

0.3

0.2

Cumulative probability of
liver related events (%)

0.0 1 I I I I I
0 2 4 6 8 10 12

Time (months)

Are VS, et al. Clin Gastro Hepatol. 2021;19:1292-3 e3.

ELF>11.3

ELF 9.8-11.2

ELF <9.8

ELF score

>11.3
9.8-11.2
<9.8

Absolute
risk

32.7
16.9
10.5

Likelihood
ratio

1.88
0.79
0.46
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Hazard
ratio

4.81
1.46
1.00
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ELF in a primary care setting: Risk-stratification supports Heatthimeore

appropriate referral to a hepatology specialist

Specialist care

NAFLD

>Kleiner F3

3,012 patients > 18 yrs Step 1: FIB-4 Step 2: ELF

Performance 2 years
. 4—
evaluation

Fibrosis determination
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Srivastava A, et al. J Hepatol. 2019;Apr 6:50168-8278(19)30227-2. doi: 10.1016/j.jhep.2019.03.033 Restricted © Siemens Healthineers, 2022



Outcomes summary Heatthimeore

0 .
FIBA+ELF stratified most FIBA+ELF identified a higher rates 81% reduction in
patients to low risk of fibrosis and cirrhosis unnecessary referrals
90,0 35
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Srivastava A, et al. J Hepatol. 2019;Apr 6:50168-8278(19)30227-2. doi: 10.1016/j.jhep.2019.03.033 Restricted © Siemens Healthineers, 2022
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Non-Invasive Testing (NIT’s) as an alternative to liver biopsy Heolthimoare

(published 2021)

Open

“As an invasive tool for staging the severity of
underlying liver disease, liver biopsy has no effective
role in population-based screening.”

Role of Noninvasive Tests in Clinical Gastroenterology
Practices to Identify Patients With Nonalcoholic
Steatohepatitis at High Risk of Adverse Outcomes: Expert
Panel Recommendations

Zabair M. Younossi, MD, MPH!, Mazen Noureddin, MD?, David Bernstein, MD?, Paul Kwo, MD*, Mark Russo, MD®, ”N ITs fO r "VGI" f'l bl"OSiS are attractive a Ite rnatives fO r
Mitchell L. Shiffman, MD®, Ziad Younes, MD’ and Manal Abdelmalek, MD, MPH#® . . . . . ”
disease risk stratification in NASH
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Nonalcoholic fatty liver disease (NAFLD) is generally considered a silent and potentially reversible condition. The
subtype of NAFLD that can be classified as nonalcoholic steatohepatitis (NASH) can progress to advanced fibrosis and
cirrhosis. Because of the metabolic nature of the pathogenic mechanism underlying NAFLD and NASH, it is often
accompanied by common comorbidities such as obesity, insulin resistance, and type 2 diabetes mellitus. The increase in
the prevalence of these comorbidities has resulted in a parallel increase in the prevalence of NAFLD and NASH, globally,
nationally, and even in children. In recent years, it has been identified that the stage of fibrosis is the most important
predictor of liver outcomes; therefore, identifying patients with NAFLD and NASH with more advanced stages of fibrosis
can be essential for optimal management. Several noninvasive tools for diagnosing and staging NAFLD and NASH are

“The most important step at this time is for clinicians to use NITs through an algorithm to risk stratify and identify
patients with NASH who are at highest risk of adverse clinical outcomes.”

Younossi, ZM. Am J Gastroenterol 2021;116:254-262. 35
https://doi.org/10.14309/ajg.0000000000001054 Restricted © Siemens Healthineers, 2022



Accessible testing is essential Healthineers -

How to interpret?

' ™
Imaging has more What
limited access ’ testing

Blood testing offers high volume testing

2

) ||

Front-line testing for fibrosis
or a 2-step approach?

Increasingly available

36
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EASL-EASD EASO Clinical Practice Guidelines: Heatthineore
Screening for ELF in Type 2 Diabetes mellitus

Diabetologia (2016) 59:1141-1144
DOL 10.1007/500125-016-3910-y

COMMENTARY
EASL-EASD-EASO Clinical Practice Guidelines

for the management of non-alcoholic fatty liver disease: L.
is universal screening appropriate? Age <59 years Age >59 years incidental

abnormal LFTs

4 b

Liver steatosis test, e.g. fatty liver index or ultrasound if clinically indicated

v v

Christopher D. Byrne ' « Giovanni Targher®

Authors recommend that clinicians use

Liver fibrosis test, e.g. Fatty liver index <60 ) ) )
ELF Test s lbE el e ELF as a front-line test help identify those
A A negative with clinically significant liver fibrosis
ELF Test ELF Test
<10.51 210.51
v \ 4
Repeat test at Specialist referral:
intervals, e.g. treatment, consider
2 years further investigations

(e.g. HCC/varices
surveillance) and long-
term monitoring

37
Byrne CD, et al. Diabetologia 2016;59:1141-4. Restricted © Siemens Healthineers, 2022



NICE algorithm: diagnosis of fibrosis in adults, children, Healthimcers =

and young people

Non-alcoholic fatty liver disease

Assessment and management

Diagnosed with NAFLD (Fatty Liver)

NICE guideline NG49 l

Methods, evidence and recommendations

July 2016 Use ELF Test to test for advanced fibrosis (F = 3)

<10.51 210.51

v v

Do not diagnose with advanced Diagnose with advanced
fibrosis (F<2) fibrosis (2F3)

l

Retest
Adults: every 3 years Refer to a relevant
Children and young people: every 2 years specialist in hepatology

NICE guideline NG49. National Institute of Health and Care Excellence; 2016. 38
Nobili V, et al. Gastroenterology 2009;136(1):160-167. Restricted © Siemens Healthineers, 2022



British Society of Gastroenterology Guidelines:

NAFLD Fibrosis Algorithm

(2-5 years depending on
clinical risk)
v

v
FIB-4*
<1.30 1.30t03.25

|

ELF Test
<9.5 OR
Low risk of advanced fibrosis <+—— OR D EE— ARFI
l <7.8 kPa elastography

Manage in Primary Care /FIBROSCAN

* Assess cardiovascular risk

—> * QRISK2 and consider statin
* Diabetes/alcohol/hypertension
* Weight loss

*A higher low-end FIB-4 cut-off of <2.0 should be used for patients aged over 65 years.
Newsome PN, et al. Gut 2018;67:6-19.

Calculate FIB-4 or NAFLD fibrosis score

——, + NAFLD suggested by ulrasound ando negtive ver scren

Determine risk of advanced fibrosis

>3.25

>9.5
OR
>7.8 kPa
or invalid scan

OPEN ACCESS
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Guidelines on the management of abnormal liver
blood tests

Philip N Newsome,"? Rob Cramb,' Suzanne M Davison,? John F Dillon,*
Mark Foulerton,” Edmund M Godfrey,® Richard Hall,” Ulrike Harrower,®

Mark Hudson,”'® Andrew Langford,"" Anne Mackie,® Robert Mitchell-Thain, "
Karen Sennett,”™ Nicholas C Sheron,'® Julia Verne,® Martine Walmsley,'®
Andrew Yeoman'’

— > High risk of advanced fibrosis

l

Refer to Hepatology Clinic

For assessment of liver disease

For management of advanced fibrosis
Screening and treatment of portal
hypertension

HCC screening and management

39
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Just Published....

Quality standards for the management of non-alcoholic fatty
liver disease (NAFLD): consensus recommendations from the
British Association for the Study of the Liver and British
Society of Gastroenterology NAFLD Special Interest Group

Stuart McPherson, Matthew ] Armstrong, Jeremy F Cobbold, Lynsey Corless, Quentin M Anstee, Richard | Aspinall, Stephen T Barclay,

Paul N Brennan, Tessa M Cacciottolo, Robert D Goldin, Kate Hallsworth, Vanessa Hebditch, Kathryn Jack, Helen Jarvis, Jill Johnson, Wenhao Li,
Dina Mansour, Mary McCallum, Ashis Mukhopadhya, Richard Parker, Valerie Ross, lan A Rowe, Ankur Srivastava, Prarthana Thiagarajan,
Alexandra | Thompson, Jeremy Tomlinson, Emmanuel A Tsochatzis, Andrew Yeoman, William Alazawi

Non-alcoholic fatty liver disease (NAFLD) is common, affecting approximately 25% of the general population. The
evidence base for the investigation and management of NAFLD is large and growing, but there is currently little
practical guidance to support development of services and delivery of care. To address this, we produced a series of
evidence-based quality standard recommendations for the management of NAFLD, with the aim of improving
patient care. A multidisciplinary group of experts from the British Association for the Study of the Liver and British
Society of Gastroenterology NAFLD Special Interest Group produced the recommendations, which cover:

“Proactive assessment for the presence of liver fibrosis

in patients at risk can permit earlier identification of
significant liver disease...”

McPherson, S. Lancet Gastroenterol Hepatol
2022 https://doi.org/10.1016/
$2468-1253(22)00061-9
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Identify NAFLD

« Consider NAFLD fibrosis in people with:

« Overweight or obesity

« Type 2 diabetes

» Metabolic syndrome
« Investigate abnormal liver blood tests
« Assess for liver fibrosis in people with:

« Steatosis on imaging

» Abnormal liver blood tests

= Suspected NAFLD

v

High risk of advanced
fibrosis

Assess for liver fibrosis
« FIB-4 score or
« NAFLD fibrosis score

Low risk of advanced
fibrosis

v

Indeterminate risk of advanced fibrosis

+

Second:-line fibrosis test
(primary or secondary care®)
» Transient elastography or

« ELF

|

4

Indeterminate risk of advanced fibrosis
after second-line test

T

An ELF value of 9.5 for Specialist referral is suggested but authors

note the “optimum care pathway” is still in development

40
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Just published: Guidance for the U.S.

Endocrine Practice 28 (2022) 528562

Contents lists available at ScienceDirect paldl
Endocrine
Practice™

AACE.O Endocrine Practice v

journal homepage: www.endocrinepractice.org

Clinical Practice Guidelines

American Association of Clinical Endocrinology Clinical Practice )
Guideline for the Diagnosis and Management of Nonalcoholic Fatty Liver [

Disease in Primary Care and Endocrinology Clinical Settings
Co-Sponsored by the American Association for the Study of Liver Diseases (AASLD)

Kenneth Cusi, MD, FACE, FACP, Co-Chair ", Scott Isaacs, MD, FACE, FACP, Co-Chair ?,
Diana Barb, MD, ECNU >, Rita Basu, MD “, Sonia Caprio, MD °,

W. Timothy Garvey, MD, MACE °, Sangeeta Kashyap, MD 7,

Jeffrey 1. Mechanick, MD, ECNU, MACE, FACP, FACN ®, Marialena Mouzaki, MD, MSc °,
Karl Nadolsky, DO, FACE, DABOM '°, Mary E. Rinella, MD, AASLD Representative ',
Miriam B. Vos, MD, MSPH '2, Zobair Younossi, MD, AASLD Representative

The preferred noninvasive initial test is the FIB-4

Indeterminate FIB-4 (between 1.3 and 2.67)
test with:

ELF™ blood test or imaging for liver stiffness

Cusi, K. et al. Endocrine Practice 28 (2022) 528e562
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Focus is on testing in Primary Care or Endocrinology
for Specialist referral

Cirrhosis Prevention in NAFL

High-risk groups
for NAFLD

Fibrosis Risk Stratification

FIB-4 Index
FIB-4:<1.3 FIB-4:>2.67

FIB-4:1.3-2.67

Prediabetes

Obesity
and/or
22 cardiometabolic

Cirrhosis risk
risk factors

higher if:
Steatosis Order second test = TDE
(on imaging) (or prediabetes)

& Liver Stiffness Measurement (LSM) + Age>50
+ ASTor ALT b EI t h + Higher BM\
YEHSLAETRRIY, (40 ke/m?)
ot « More metabolic
ELF Blood Test risk factors
+ Genetic factors
(i.e., PNLPA3)

« Managed by primary care team, endocrinologist, other
« Focus care on obesity management
& CVD prevention

« Referral to liver specialist for additional proprietary
biomarkers or imaging (MRE, cT1, other)
« Multidisciplinary team to prevent cirrhosis and CVD

41
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Education of both Labs and Clinicians is essential Heolthimoare

Education on fibrosis testing

High-risk groups
for NAFLD

Prediabetes
or

T2D

Obesity
and/or
22 cardiometabolic
risk factors

Steatosis
(on imaging)
or

A AST or ALT

Prevention of
Cirrhosis

Fibrosis Risk Stratification

Lab professionals Clinical Doctors

42
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The ELF™ Test: A paradigm shift in at-risk patient management Heatthineore

* Biopsy staging indicates only “damage >9.8 A call to action

done”
211.3 Urgency!!

e ELF reflects active fibrosis

~N

I’m concerned about this liver fibrosis test
result. We need to address this urgently as
few treatment options if you progress.

J

43
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* NAFLD and other CLD is a silent epidemic with diagnosis occurring
too late in many patients

 Using the ELF™ Test to assess prognostic risk in those with advanced
fibrosis (F3 or F4) can act as an early alert system for intervention

\

N

* ELF™ indicates “active fibrosis” and risk of progression to cirrhosis
and liver-related events

N

* ELF™is found in multiple Guidelines including NAFLD and Diabetes

44
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Siemens Healthineers welcomes your questions
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