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Screening?

 You must be able to identify patient at risk in
an early phase of the disease of which the
natural history is known

e You must
accurate ¢

e You must
e Successful

nave an acceptable tool to make the
lagnosis

nave a treatment to offer
treatment should offer a benefit

e All this should be cost-effective.

L] 2

1968 Wilson and Jungner criteria
2008 WHO revision and extension.
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Who to screen and
what to screen for?
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All Cause Mortality Liver Related Mortality

Mortality Rate
(per 1,000 PYF)

Mortality Rate
(per 1,000 PYF)

Fibrosis Stage 1 2 3 4 Fibrosis Stage 1 2 3 4

Mortality Rate 17.1 27.9 36.0 45.8 Mortality Rate 0.64 4,28 7.92 23.3
(per 1,000 PYF) (per 1,000 PYF)

Meortality Rate Ratio

e
g
14
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Fibrosis Stage 1 2 3 4 Fibrosis Stage 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% Cenfidence Interval) (1.19.241)  (1.85-342) (251483) (4.11-9.35) TS Contimion: Incrvay) (0.17-11.95) (1.67-54.93) (2.92-95.36) (3.51-510.34)

Dulai et al. Hepatology 2017
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Table 3. Overall FPR by Baseline Fibrosis Stage in Patients With NAFLD, NAFL Alone, and NASH Alone

Final fibrosis

Total stages
of fibrosis
progressed

Person-years
of follow-up
evaluation

FPR
(95% ClI)

Time taken to

progress by 1 stage

©5% Cl)

MNAFLD (11 studies)

Baseline fibrosis
stage

NAFL (6 studies)

Baseline fibrosis
stage

NASH (7 studies)

Baseline fibrosis
stage

2
0(131) 13
1(119) 32
2 (61) 14
3 (34) 10
421 0 0 1
Overall (366)
Stage 0 plus stage 1 fibrosis (250)

0
0@y 52 16
139 6 3
2713y 2
30 0
4 (0) 0
Overall (133)
Stage 0 plus stage 1 fibrosis (120)

4

0 (21)

1 (49)

2 (25)

3 (16)

4(s)

Overall (116)

Stage 0 plus stage 1 fibrosis (70)

-3
0

0
+75
+68

+18
+13
—4
-6
-1
+20
+31

40.7
0
0
904.6
863.9

115.5
396.6
2223

95.8

12.6
8428
5121

0.13 (0.07-0.18)
0.10 (0.04-0.16)

NA

NA

NA

NA
0.12 (0.07-0.16)

0.07 (0.02-0.11)
0.15 (-0.09 to 40)
NA
NA
NA
NA
0.09 (0.04-0.14)

0.14 (0.07-0.21)

0.08 (-0.01 to 0.17)

NA

NA

NA

NA
0.10 (0.03-0.17)

7.7 (5.5-14.8)
10.0 (6.2-25.0)

8.3 (6.2-143)

14.3 (9.1-500)

11.1 (7.1-25.0)

10.0 (5.9-333)

MOTE If the lower limit of the 95% CI for FPR was negative (ie, the lower limit suggested there could be net regression of fibrosis stage), then the time taken to

progress to fibrosis by 1 stage was not calculated.

Singh et al. Clin Gastroenterol Hepatol 2015




Odds Ratio

Odds Ratio

Study or Subgroup log[Odds Ratioc] SE Weight IV, Random, 95% CI IV, Random, 95% CI

Fatal CVD events {only)

Adams 2010 0095 0516 36% 1.10[040, 3.02]

Ekstedt 2015 0438 0170 7.0% 1.55[1.11, 2.16] - Odds Ratio Odds Ratio

Haring 2009 men 0248 0160 71%  0.78[057,1.07] il Study or Subgroup log[Odds Ratic] SE Weight IV, Random, 95% Cl IV, Random, 95% CI

Haring 2003 women 0020 0225 65% 0.98 [063, 152] -1 Fatal CVD events (onl

Jepsen 2003 0741 0078 7.7% 2.10[1.80, 2.45] - (onty)

Lazo 2011 0450 0127  T4% 0.86 [0.67, 1.10] = Ekstedt 2015 1472 0328 18.1% 4.36 [2.29, 8.30] —a—

Zhou 2012 1184 0394 47% 327 [151,7.08] Haring 2009 men 0879 0423  13.3% 2.41[1.05,5.53] ——

Subtotal (95% CI) 44.1%  1.31[0.87,1.97] <> )

Heterogensity: Tau® = 0.26; Chi? = 61.73, df = 8 (P < 0.00001); I> = 00% Haring 2009 women 0.343 0756 94% 1.4110.32,6.21]

Test for overall effect: Z = 1.28 (P = 0.20) Kim 2013 1241 0303 19.7% 3.46[1.91,6.27] —
_ ) Subtotal (95% CI) 56.5% 3.28[2.26, 4.77] ‘

Fatal and non-fatal CVD events (combined endpoint) Heterogenelty: Tau® = 0.00: ChF = 256, df = 3 (P = 0.AT): F = 0%

Emre 2015 0.896 0422 44% 2.45[1.07, 561] —

Pisto 2014 0.875 0.175 7.0% 240 [1 70 339] —— Test for overall effect: Z =6.23 (P < 0.00001)

Targher 2007 0625 0222 65% 1.87[1.21,2.89]

Wong 2015 0105 0135 73% 0.90[0.68, 1.17] - Fatal and non-fatal CVD events (combined endpoint)

Zeb 2016 0350 0178 7.0% 1.42 [1.00, 2.02 —

Subtotal {95% CI) 322% 163 [[1.06, 2.43]] . Emre 2015 08% 0422 133%  245[107.561]

Heterogeneity: Tau® = 0.18; Chi* = 23.41, df =4 (P = 0.0001); F=83% Moon 2015 1442 0710 6.0% 4.23[1.05, 17.04] "

Test for overall effect: Z =224 (P = 0.02) Pisto 2014 0398 0240  242% 1.49[0.93, 2.39] -

Non-fatal CVD events Subtotal (95% CI) 43.5% 1.94[1.17, 3.21] <o

El Azeem 2013 1238 0164 7.1%  3.45[250,476] - Fleterogenaily: Tau” =0.05; ChF* = 2.59, df =2 (P =0.27), = 23%

Fracanzani 2016 0.688 0.34 5 2% 1499 [1 [}1‘ 392] — Test for overall effect: Z = 2.59 (P = 0.010)

Hamaguchi 2007 1415 048 39%  412[158, 10.74] e —

Moon 2015 1442 0710 24%  42301.0517.04] T Total(95%Cl) 100.0% 2.58 [1.78, 3.75] &

Pickhardt 2014 0104 0358 51% 1.11 [0.55, 2.24] - . . ‘

Subtotal (95% CI) 23.6%  2.52[1.52,4.18] L 2 Heterogeneity: Tau® = 0.09; Chi*=9.77, df = 6 (P = 0.13); I* = 39% Py —— ' PR

Heterogeneity: Tau® = 0.18; Chi* = 10.22, df = 4 (P = 0.04); = 81% Test for overall effect: Z = 5.00 (P < 0.00001) ! ) )

Test for overall effect: Z = 3.58 (P = 0.0003) Test forsu ) N B B L Decreasedrisk  Increased risk

bgroup differences: Chiz= 2,71, df = 1 (P = 0.10), F = 63.1%
Total (95% CI) 100.0% @ 1.64[1.26,2.13] L J
Het ity: Tau® = 0.23; Chi* = 118.34, df = 16 (P < 0.00001); ™ a&a T ; t f
eterogeneity. Tau ' : < X 005 02 1 5 20

Test for overall effect: Z=3.69 (P = 0.0002)
Test for subgroup differences: Chi* = 3.94, df = 2 (P = 0.14), F = 49.2%

Decreased risk Increased risk

Targher et al. ) Hep 2016




NASH is a driver of fibrogenesis

P\ B S i e R
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Change in lobular inflammation score Change in hepatocyte ballooning score and
and fibrosis evolution fibrosis evolution

WFibrosis Improvement  WFibrosis Worsening  \|—>37 mFibrosis Improvement = Fibrosis Worsening  N=237
100

Fisher test, P=0.001 -

80 Fisher test, P=0.04
70

60

50

40
L : hl .
€2 -1 0 21 2 -1 0 1

Change in lobular inflammation score Change in ballooning score

% patients

% patients

Ratziu V, Francque S, Harrison SH, Anstee QM, Bedossa P, Hum DW, et al.Improvement in NASH histological activity
highly correlates with fibrosisregression. Hepatology 2016;64:LB21, Suppl 1.




e Fibrosis is most important predictor of prognosis
— Reflects longstanding disease activity vs. defective repair

 NASH is the driver of disease progression and adverse
outcomes

e Patients to treat?

DLW 2019




Treatment indication

NASH

_|_

Some degree of activity?

(NAS > 4?, A3?)

+

Some degree of fibrosis

F>2
or

F1 + risk factors (NAS > 5, DM2, obesity,...)

In patients who have otherwise been optimised cardiometabolically

os 4
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Sanyal et al. Hepatology 2015

EASL-EASD-EASO practice guideline. J Hep 2016

Chalasani et al. AASLD Practice guidance. Hepatology 2017
Francque et al. Acta Gastroenterol Belg 2018
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. . o JOURNAL OF
Clinical Practice Guidelines °EASL HEPATOLOGY

EASL-EASD-EASO C(linical Practice Guidelines for the management
of non-alcoholic fatty liver disease™

European Association for the Study of the Liver (EASL)*, European Association for the Study
of Diabetes (EASD) and European Association for the Study of Obesity (EASO)

. All individuals with steatosis should be screened for
features of MetS, independent of liver enzymes. All
individuals with persmtently abnormal Iwer enzymes
should be screene : :
main reason for u

(A1) . In persons with NAFLD, screening for diabetes is
mandatory, by fasting or random blood glucose or
«  In subjects with ol HbA1c (A1) and if available by the standardized 75 g
by liver enzymes OGTT in high-risk groups (B1)

routine work-up. li

years, T2DM, Met| . | hatients with T2DM, the presence of NAFLD should
(i.e. NASH with fit : : . .
be looked for irrespective of liver enzyme levels, since

T2DM patients are at high risk of disease progression

o4 221 (I




POSITION STATEMENT

The Belgian Association for Study of the Liver Guidance Document on the
Management of Adult and Paediatric Non-Alcoholic Fatty Liver Disease

S. Francque'”, N. Lanthier’, L. Verbeke*, H. Reynaert’, C. van Steenkiste®’, L. Vonghia'*, W. J. Kwanten'?, J. Weyler'?,
E. Trépo®, D. Cassiman’, F. Smets’, M. Komuta®, A. Driessen, E. Dirinck*", E. Danse®”, B. Op de Beeck", E. van
Creanenbroeck®, Y. Van Nieuwenhove!®, G. Hubens'’, A. Geerts*, C. Moreno®

Guidance statement : The following populations are
at high risk for NAFLD and should be screened by their
general practitioner or the specialists involved: presence
of the metabolic syndrome or its components, patients
with obesity (BMI = 30 kg/m?), patients with DM2 or
patients with a history of ischemic CVD.

Francque et al. Acta Gastroenterol Belg 2018




Take home messages 1

e Case finding recommended in populations at
risk

e |dentifying active NASH with some degree of
fibrosis

oq I

DLW 2019
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Courtesy P. Bedosssa
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How to select patients that
qualify for a liver biopsy?

How to increase pre-test
probability of the biopsy to
diagnose significant lesions?

os 4
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ALT cut-off values

e Male:
— ALT 29-33 U/L
* Female

— ALT 19-25 U/L

ACG Practice Guideline: Evaluation of Abnormal Liver
Chemistries

Paul Y. Kwo, MD, FACG, FAASLD', Stanley M. Cohen, MD, FACG, FAASLD* and Joseph K. Lim, MD, FACG, FAASLD?

Am J Gastroenterology 2016
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How to enrich for patients with high likelihood of
having significant lesions?

Clinical
Characteristics

Serum Markers

Ultrasound/MRI

DLW 2019

o B4

 What are risk factors associated
with presence of NAFLD?

* Which serum markers (if any) can
help distinguish NASH from NAFL?

* Which serum markers are
associated with liver fibrosis?

* Which non-invasive
ultrasound/MRI techniques may be
helpful in identifying patients with
significant lesions?




Clinical Risk Factors Associated with Fatty
Liver Disease

e Presence of multiple features of the metabolic syndrome

— Abdominal obesity: a waist circumference 2102 cm (40 in) in men and = 88 cm (35 inches) in
women.
For Asian Americans, the cutoff values are 290 cm (35 in) in men or 280 cm (32 in) in women.

— Serum triglycerides = 150 mg/dI

— HDL cholesterol <40mg/dl in men and <50mg/dl in women
— Blood pressure of > 130/85

— Fasting blood glucose of > 100 mg/dI

* Presence of type 2 diabetes mellitus (T2DM)

e Persistently elevated aspartate aminotransferase (AST) and alanine aminotransferase
(ALT) levels

* Increasing age

* Increasing BMI

oq 4
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Non-invasive assessments
of clinically significant fatty liver disease
such as NASH and liver fibrosis

e Serum Markers

APRI, FIB-4, AST/ALT ratio
Enhanced liver fibrosis score (ELF)
NAFLD fibrosis score (NFS)
FibroTest® (FibroSure®)

CK-18

HepaScore”®

e Liver ultrasound elastography and imaging methods

] v

Ultrasound Transient Elastography (TE) / Controlled Attenuation Parameter (CAP®)
Magnetic Resonance (MR) Elastography (MRE)
Acoustic radiation ARFI

MR spectroscopy for Proton Density Fat Fraction (PDFF)

DLW 2019




Non-invasive scoring systems

e Fatty Liver Index

— BMI, age, AST,ALT
 NAFLD Fibrosis Score

— Age, BMI, IFG/2DM, AST/ALT, platelets, albumin
e Fib-4

— Age, AST, platelet count, ALT

e Low PPV but

oq I

Bedogni G. et al, BMC Gastroneterol 2006
Angulo P. et al, Gastronetrology 2007
McPherson S. et al, Gastroenterology 2010

DLW 2019 20



Liver stiffness measurement

Results
’ Stiffness (kPa) e !‘
€ .o : Median value of 10 shots A12478 g
3.9 Kilo Pascals bl
e BROWN =
T 07/10103 =

i A 00:02:55

———— T
© IQR * (kPa)
Interval around median
Contains 50% of valid shots O At least 10 shots
- < 25% of median value © Success Rate: 2 60%

DLW 2019 21




'r*l Significant liver disease unlikely. Repeat screening after 2y ‘

Refer for hepatological work-up ‘

| =
?—-{ Intensive lifestyle modifications and re-test after 6m

Prabably NAFLD without significant fibrosis. Confirm with

NFS FiB-4
LR LR
NF5 FlB-4
First screening
LR
IR
IR
NFS FiB-4
LR IR
IR IR
|
NF5 FiB-4
LR LR
IR »

FLI

LR - Confirm with US. Intensive lifestyle modifications and re-

US. Lifestyle modifications and re-test after 1y

Refer for hepatological work-up

test after bm

NAFLD without significant fibrosis. Confirm with US.

NFS FiB-4
LR LR
NFS FiB-4

IR
IR
NFS FlB-4
LR IR

LR - Confirm with US. Intensive lifestyle modifications and re-

Lifestyle modification and re-test after 6m

Refer for hepatological work-up

test after bm




> 35y

First assessment

Steatosis confirmed
by US + CAP

LR > Lifestyle modifications and follow-up

LR *» VCTE * IR

Lifestyle modifications and re-test after 6m
LR

Lifestyle modification and re-test after 6m

—* NFS or FIB-4 * IR *» VCTE * IR «
Liver biopsy

LR 4’| Lifestyle modification and re-test after 3m

VCTE * IR

Liver biopsy

* > 65y and/or diabetes

Cut-off values
Ape =35y
Ape 35-6hy:
Ape 265y

All ages:

the NF5 and FIB-4 are unreliable and an alternative method (e.g. elastometry) should be used to screen for fibrosis
MNF3 LR <-1.455 < IR <0.676 < HR

FIB-4 LR<130<IR <267 <HR
3 LR < 0.120 < IR < 0.676 < HR
FlB-4 LR=<200<IR <267 <HR
FLI LR=<30 < IR <60 <HR




<35y
First assessment

Lifestyle modifications and follow-up

Lifestyle modifications and re-test after bm

Liver biopsy

LR >
Steatosis confirmed R - .
by US £ CAP VCTE i
< 35y
Re-assessment after
lifestyle modifications
LR >
VCTE * IR

Lifestyle modifications and follow-up

Liver biopsy

Cut-off values
Age = 35y:
Age 35-65y:
Age Z 65 y:

Fibroscan® :

the NFS and FIB-4 are unreliable and an alternative method (e.g. elastometry) should be used to screen for fibrosis
NFS LR<-1455<|R <0.676<HR

FIBE-4 LR<130<IR<267<HR

NFS LR<0120< IR <0.676 <HR
FIB-4 LR<200<IR <267 <HR
M-probe LR<79kPa<IR=<9.6kPa<HR
XL-probe LR<7.2kPa<IR<9.3kPa<HR

Francque et al. Acta Gastroenterol Belg 2018




NAFLD’ =

Non-alcoholic fatty liver disease

Mon-Alcoholic Fatty Liver Disease (MAFLD) is the most common liver disease in many
dewvelopad countries. There is a known association with the metabolic syndrome, type 2
diabetes and cardiovascular disease. This web-application is intended to screen for
NAFLD in these pafient groups where there is a higher prevalence of NAFLD.

About NAFLD - About noninvasive scores and NAFLD -

Start the test >

We use cookies to make your browsing experience easier on this website. Learn more.

= m www.antwerpnafldguide.com
L : 25




NAFLD’ —

The recommendations provided in this web-application are based on current guidelines and
literature concerning noninvasive scoring for Non-Alcohalic Fafty Liver Disease.

These recommendations are non-binding and the interpretation of these results remain the
rasponsibility of the treating physician.

Patient records:

ID Number  gg 11.72-242 98 Age Sex ® Male Female

Length (cm) 187 Welght (kg) 86 Walst (cm)

X Dilabetes X IGT Ischemic cardlovascular disease

Blood pressure systolic (mmHg) 187 Blood pressure dlastollc (mmHg)

X Antl hypertensiva Therapy to treat low HDL-C Triglycerides lowering therapy
Type of screening 1st screening

Is there a recent blood analyses? (max 3 months old) Yes

Next »

www.antwerpnafldguide.com




NAFLD” N

o Thi spcommendations providsd in s wet- appication i Eassd on cuert guidednas and
Meiure concniing nonifrasive scomg 1or Non-Akobot Fally Lver Drsease
aim mon-hinding Tasa Rsuts ramain the
nesponstity of the Inesting physicin

Risk profile:

Patient records: Patient risk profile: patient has elevated liver enzymes, the metabolic syndrome, cbesity, diabetes

mellitus.
10 NumBer  g8.11,72-
Length fcml 107

» Dinbetes  x IGT Inshemie ¢

Blood presaure Ic (mmHgl 187

Theragy to treat fow HDL'G  Triglyeeride Score:

131 soreaning

Fatty liver index NAFLD Fibrosis score
A nnalyses? (mox 3 ma

83 1.05

Blood analysis:

Date blood snalyses ([OommAyyyyd 01012017

Thrambocytes (10 /L) Interpretation of the scores:

AEL PRI AL [ Steatosis is likely to be present, but there is an indetarminate risk for NASH (¢ significant fibrosis)

Glucooe {mg)

Risk profile: Recommendation:

Patient riek profile:

patient has the metabalic syndrome, diabetas mellitus We recommend to council the patient on life style medification {healthy diet, exercise and avold the use

of alcohol). We suggest to repeat the screening after 1 year. Please provide after 1 year a new bloed
analysis (including: ALT, AST, yGT, AL platelet count, albumin, triglycerides, HOL, LDL, Total
Cholesterol, Total bilirubin, Glucoss, Insulin and HbAlc) and re-scraen using the 1-year re-scraen option
from the scroll-bar.

Result:

Tha Fatty Liver Index is kow, suggesting that there is no moderate to

savers slealoss (mild slaatosis is nol excluded). Fibrosss scores ara,

howeves, sugastive for signiicant fibrosis. Prasence of NAFLD is
pogsible, other liver diseasss howsver nead 10 ba ruled oul

Print/Save as PDF &
Accommendation;
Ratensl 1o 8 hapatologis! i@ rscommendead. You can rafer o your koeal
hepatalogist or make an appontment at this LA Farty Liver Clin

www.antwerpnafldguide.com
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Risk profile:
Patiant risk profile: patient has elevated liver enzymes, the metabolic syndrome, obesity, diabetes

mellitus.

Score:
Fatty liver index NAFLD Fibrosis score

99 3.541

Interpretation of the scores:

There is a high likelihood for the presence of significant NASH (+ significant fibrosis).

Recommendation:

Referral to a hepatologist is recommended. Anternatively you can click on the link to make an
appointment at the University Hospital of Antwerp (by clicking on the link a work-up will be scheduled
and sent to the patient; work-up consists of a blood analysis and an ultrasound with elastography).

Restart 9 Print/Save as PDF &




Testing for non-alcoholic fatty liver disease

The term "Mon-alcohelic fatty liver disease” (MAFLD) encompasses a spectrum of pathologic conditions, ranging
from non-alcoholic fatty liver (NAFL to steatohepatitis (MASH), fibrosis, and cirrhosis. This flow diagram offers a
pragmatic approach to the diagnosis and monitoring of NAFLD in asymptomatic adult patients.

Recommended
amounts are less than

A Abnormal Alcohol consumption 14 units. for beth men
liver function within recormmended and women, spread
tests amounts over a week, with

2-3 alcohol-free
days every week

History and

) . ‘r Red flags: Consider admission Drug-induced liver injury
examination \ or urgent referral o Consider referral to hepatalogy if patient
Consider alternative diagnoses Si pE— (T has a history of drug exposure, such as:

ch as effects of medication, '
infection, crnutitional Encephalopathy J Sepsis
problems. Evidence of dsordered coting ) Hzematemess

ALT or ALP very high (5x upper limit of normal) 4.4"diethylaminoethoxyhexesterol
Persistently low albumin or platelets § Rapid deterioration Chlorogquine Corticosteroids

Non-invasive liver screen (NILS) o Refer to Hepatology if NILS Consider non-hepatic
Liver tests yield positive results for: causes for raised ALT:
[ L . Blood tests . .
ultrasound e
High fermritin and transferrin saturation _ ooliac diseasoe
Undertaking a liver biopsy is a risky, potentially - — . = g
painful procedure, Mon-invasive techniques can be Autoimmune liver screen (Primary biliary cholangitis) Muscle diseases, such as
used to assess the presence of both he patic Low alpha 1 anti-trypsin protein polymyositis, heavy exarcise

steatosis and fibrosis,

Byrne et al. BMJ 2018
DLW 2019 29



Dominant ALP abnormality Dominant ALT abnormality

Consider cirrhosis if:
Albumnin persistently low
Spleen size increased
Platelets low  INR high
Bilirubin high

+
Refer to general
surgery if gallbladder ‘ Referto
or bile duct stones hepatology
detected on imaging

Rapidly growing
adalescents have ~ #  Ultrasound confirms presence

upto 2foldincrease of hepstic steatosis

Dominant bilirubin abnarmality

Normal ALT, ALP,
INR, and albumin

Consider Gilbert's
syndrome if.

mp  Referto hepatology

haemolysis i
Unconjugated
bilirubin high

* Anaemia

If hepatic steatosis is detected
asan incidental finding.

it is important to follow the flow
diagram, including undertaking
non-aicoholic liver screen (NILS)

Byrne et al. BMJ 2018

Investigate severity of liver fibrosis
Although biopsy is the most accurate way of staging fibro:

is usually reserved for patients who

are most likely to have substantial fibrosis or where there is diagnostic uncertainty. If available, the
enhanced Liver Fibrasis test (ELF)is preferred by NICE guidelines in the UK. If itis not available, use
another non invasive test as recommended by European and American guidelines.

ELF test available

Liver biopsy

Upper gastrointestinal
endoscopy

Lifestyle advice

Patients with NAFLD can benefit from
making heathier lifestyle choices. Offer
education and advice irespective of
whether referral is needed or not.

Control can
risk factors

with increased severity
Weight loss and
physical activity
Especially if the patient
is overweight or obese

DLW 2019

metabolic

NAFLD may present with or without
these commonly co-existing
itions. These are associated
ity of NAFLD
and increased risk of liver fibrosis

No ELF test available

Check non-invasive markers of hepatic fibrosis which
can rule out presence of advanced fibrosis, such as:

Second-line tests for hepatic fibrosis, such as:

Othar imag
techniqy

Positive
Abnormal test results, highly
suggestive of advanced
fibrosis or cirrthosis

Negative
Test results do not suggest
advanced fibrosis or
cirrhosis

Repeat non-invasive
liver fibrosis test
every 2-3 years

Cardiovascular risk assessment

Offer annual monitoring for patients
being treated for diabetes, hypertansion
or with statins to decrease CVID risk

Patients with biopsy-proven NASH
sider pioglitazone or vitamin E

after consultation with specialists,

if not contraindicated.

30



Non-invasive diagnosis of fibrotic NASH

Diagnosis of fibrotic

and AST <35 IU/L and/ or AST 235 IU/L NASH

J

| WACK3 | * MACK-3

f} AST + HOMA + CK-18

<0.134 | \ 0.135 - 0.549 \ >0.550 \ AUROC = 0.85
@ @ e Algorithm
3 - 93.2% well classification
. . rey zone ibrotic

Boursier, Francque et al. Aliment Pharmacol Ther 2018

’ No metabolic syndrome ‘ Metabolic syndrome
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ALGORITHM TO IDENTIFY PATIENTS WITH A SAF ACTIVITY SCORE > 2 IN TYPE 2 DIABETIC PATIENTS
WITH NON-ALCOHOLIC FATTY LIVER DISEASE (NAFLD) - DEVELOPMENT IN A LARGE PROSPECTIVE

MULTICENTER UK STUDY

P.l. EDDORVES', ML ALLISON?, E. TSOCHATASY, O M. ANSTEE', D. SHERIDAN®, LN. GUHA®, LF. COBBOLDT, V. PARADIS®, P. BEDOSSA", PuN. NEWSOME'

an alporithen was devised with
the 3 optimally determmined parameaters:

« ALT normalized by
the upper limits of
miormal [ULM])

=

Perameters celoulated:
- &FR [soreen foifere rofe ) 1-PPY
[Propartion of “improperty”™ soeened/biopsied patienis]
- MCR [missed ooses rote]: 1-5e
[Prosportion of initial target patisnt whio wowldn't have besn “hiopsed™]
- 5IR [screenimg improvemend rote ) [N-Mueyd /' Niae ™ 100
[Proportion of “sayed™ LB in oomparison iff =l patent would have underaent LE]

DLW 2019

Step #1
ALT/ULN
=0.71

step2 I
CAP =270

| n A

N Total = 176
N Total, ,, = 30

SFR = 49%%

MICR = 0%

SIR = 0%

Se=1 /5=l
PPV=.51  NPV=NA

After #1:

N=135
M Total,,,, = 85

SR =37%

MCR =6%

SR =-23%
Se=l B/ Sp=il 42
PPVE0LET S NPV=DE8
After Steps #1-2:
N=123

N Total,, =81

SFR=34%

MCR = 10%

SIR = -30%

Se=1 50/ Sp=1 51
PRYHLGE / NPVS0LES

After Steps #1-2-3:
N=113

| NTotal,,, =77

SFR=32%

MCR = 14%

SIR = -36%
Se=01.85 / 5p=0 58
PRY068 / NPV=0L7E

Newsome et al. ILC 2018
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Risk Assessment Algorithm — Focus on Liver Biopsy

Confirmation of NAFLD

Risk stratification for liver related outcomes

High-risk profile
* AST=ALT
= Platelets <150k

= Non-invasive fibrosis
estimation:**

- FIB4 =2.67
- APRI »1.5
- NF5 =0.675
* Fibroscan ® =11 kPa *

Rinella M and Sanyal A. Nat Rev Gastroenterol Hepatol 2016

DLW 2019




Risk Assessment Algorithm — Focus on Liver Biopsy

Suspected NAFLD
Features of the Metabolic Syndrome, radiclogical evidence of steatosis and/or abnomal liver
biochemistry, raised FLI, altemative diagnoses excluded.

v

Calculate NAFLD Fibrosis Score |

v ¥

Age «65: NFS <1455
Age =65: NFS <0.12

Lowrisk . High risk
(NPV 93.97%) (PPV 90%)

More than
-1.455/0.12 to 0.676 0.676

—

Refer to Secondary Care

] .

Transient Elastography (Fibroscan) |

)

v ¥

M probe < 7.9k Pa
XL probe < 7.2k Pa

M probe 7.9 - 9.6 kPa M probe = 9.6 kPa
XL probe 7.2 -9.3 kPa XL probe = 9.3 kPa

Advanced [F34]
Fibrosis Excluded
(NPV 89.97%)

Advanced [F34]
Indeterminate Fibrosis Likely
(PPV 71-72%)
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Manage in Primary Care,
Lifestyle Advice,
Address CVD Risks,
Recalculate NFS 3-5 years.

o B4

Cirrhosis
F4

Lifestyle Advice,
Address CVD Risks,
NAFLD Directed Therapy

Lifestyle Advice,
Address CVD Risks,
NAFLD Directed Therapy,
HCC & Variceal Surveillance

DLW 2019
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Clinical phenotypes & associated
NASH/fibrosis risk

Age >50, Hispanic, DM, obesity, HTN,
FS kPa >8.5, AST >40, AST/ALT ratio 21,

High NFS >0.676, FIB-4 >2.67
likelihood of

NASH and fibrosis

Age >40, well-controlled DM,

obesity, HTN, FS kPa >7.0,
AST >20

o Age <40, non-DM,
Low likelihood non-obese, FS kPa <7,
of NASH and fibrosis AST <20, NFS <-1.455,

FIB-4 <1.30

Konerman et al. J Hepatol 2018; 68(2): 362-375.




Take home messages 2

* Pre-screening strategies

— with a combination of clinical, biochemical and
Imaging parameters

* |ncreases
— pre-test probability of having the desired criteria

 Mainly because of their high NPV
e Several strategies possible

— Choose one based on local availablility of
techniques and own experience

oq I
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NAFLD

Normal Liver NAFL NASH Cirrhosis Outcomes

slow track

fast track HCC

Decompensated
Cirrhosis

Type 2 Diabetes

Haas, Francque & Staels. Ann Rev Physiol, submitted
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Type 2 diabetes NAFLD CV and renal

mellitus disease

Adipose tissue

&

oy

= :i m Adapted from Francque et al, ) Hep 2016




HEALTHY LIVER

STEATOSIS
25% of the general population
70% in diabetic and obese patients

Liver-related|

~ . mortality

INCREASE

NAFLD

NASH

+ 12% of the adult US population _
70% in diabetic & obese patients = 50 years

- ALL-CAUSE MORTALITY
- CARDIOVASCULAR DISEASES & MORTALITY
(LEADING CAUSE OF DEATH) /
- MALIGNANCY /
- TYPE 2 DIABETES
NECRO

INFLAMMATION

INCREASE

CIRRHOSIS

Vanni et al, Dig Liv Dis 2010
Targher et al, NEJM 2010

Ekstedt et al, Hepatology 2006
Anstee et al, Nature Reviews 2013
Ballestri et al, WJG 2014
Yki-Jarvinen, Lancet 2014




A

Elafibranor 80mg
Elafibranor 120mg
Obeticholic Acid
Liraglutide
Vitamin E
Pioglitazone 30mg

Pioglitazone 45mg

Resolution of NASH
(treatment difference vs. placebo)

| 1

50 6

Bril & Cusi. Diabetes Care 2017

Erasmus Liver Day 2018 40




F Fibrosis
(treatment difference vs. placebo)

Elafibranor 80mg

Not reported
Elafibranor 120mg

Obeticholic Acid

Liraglutide

Vitamin E |

Pioglitazone 30mg

Pioglitazone 45mg *

-10 08 06 04 02 00 0.2
Change in Fibrosis Stage

Bril & Cusi. Diabetes Care 2017
Erasmus Liver Day 2018 41




The LEAN 1 year trial of liraglutide:
Histological improvement

¥ Placebo (n=23)
® Liraglutide (n=23)

e
=
]
—
c
lE
=
m
o

Resolution of Ballooning Inflammation \  Better Worse )
NASH

Fibrosis

Armstrong MJ, et al. Lancei. 2076;387:679-90

L =J m Erasmus Liver Day 2018




f#* REGENERATE

Positive Results From REGENERATE:
A Phase 3 International, Randomized,
Placebo-Controlled Study Evaluating
Obeticholic Acid Treatment for NASH

Zobair M. Younossi, Vlad Ratziu, Rohit Loomba, Mary Rinella, Quentin M.
Anstee, Zachary Goodman, Pierre Bedossa, Andreas Geier, Susanne
Beckebaum, Philip Newsome, David Sheridan, James Trotter, Whitfield
Knapple, Eric Lawitz, Kris Kowdley, Aldo Montano-Loza, Jerome Boursier,
Philippe Mathurin, Elisabetta Bugianesi, Giuseppe Mazzella, Antonio Olveira,
Helena Cortez-Pinto, Isabel Graupera, David Orr, Lise Lotte Gluud, Jean-
Francois Dufour, David Shapiro, Jason Campagna, Luna Zaru, Leigh
MacConell, Reshma Shringarpure, Stephen Harrison, Arun J. Sanyal
on behalf of the REGENERATE Study Investigators

Younossi Z, et al. Presented at EASL, 2019; Vienna, Austria. Oral (G5-06). Intercept l




REGENERATE Study Design

Placebo(QD)

Target-2400 patients

Randomization1:1:1 | | OCA 10 mg (QD)

OCA 25 mg (QD)

o)

O

0
Biopsies A

Event driven

r Month 18 Interim Analysis k.

Primary Endpoints

[ FibrosisIimprovementby 21 Stage ] [ NASH Resolution ]

with No Worsening of NASH with No Worsening of Fibrosis

Study success was defined as achievement of one of these two primary endpoints

The interim analysis was conducted after 931 randomized patients with stage 2 or 3 liver fibrosis had or would have reached their actual/planned
Maonth 18 wisit (ITT population).

EOS analysis of clinical outcomes to confirm clinical benefit.
EOS, end of study; ITT, intent to treat; PBO, placebo; QD, once a day.
Younossi Z, et al. Presented at EASL, 2019; Vienna, Austria. Oral (GS-06).

Intercept l Medical Education Purposes Only




Study Eligibility Criteria

KEY INCLUSION CRITERIA KEY EXCLUSION CRITERIA

= Biopsy-confirmed NASH = Evidence of other chronic liver disease

- Fibrosis stage 2 or 3 (NASH CRN) . Histolo_g_ic p_resence of cirrhosis
= Total bilirubin >1.5 mg/dL

— Exploratory cohort with fibrosis stage 1 and = ALT =210 x ULN
concomitantrisk factors*® = HbA1c >9 5%

= NAFLD activity score (NAS) 24 = Significant alcohol consumption**

All biopsies were read centrally and Month 18 biopsy slides were pair-read
ensuring that pathologists were blinded to both treatment assignment and biopsy

A= LLN.
hs within 1 year befo ning.
hemaoglobin; NAFLD, nonalcohalic fatty

Medical Educafion Purposes Only




Fibrosis Improvement by 21 Stage with No Worsening of NASH
Primary Endpoint: ITT Population, N=931

*p=0.0002

0
ol
c
@
:'E
o
3‘9'

Placebo OCA 10 mg OCA 25 mg
(n=311) (n=312) (n=308)

Primary endpoint definition: fibrosis improvement by 21 stage (NASH CRM) with no worsening of NASH (defined as no worsening of hepatocellular

imary endpoints evaluated in the Maonth 18 interim analysis.
'sis plan agreed with the FDA. All other p values are nominal.
ral (GS-06).

Medical Educafion Purposes Only




Fibrosis Improvement by 21 Stage with No Worsening of NASH
Primary Endpoint: Per Protocol Population, N=668

p<0.0001

)
e
c
@
2
©
o
=S

Placebo OCA 10 mg OCA 25 mg
(n=224) (n=226) (n=218)
nt by 21 stage (NASH CRN) with no worsening of NASH (defined as no worsening of hepatocellular

from the [TT population who completed 215 months of treatment and had a Month 18/EOT biopsy.
tely preceding the biopsy. and did not have any major protocol deviation.

Oral (GS-06).

fedical Education Purposes Only




Fibrosis Improvement by 22 Stages
Per Protocol Population

2
=
le
® 10
o
X

Placebo OCA 10 mg OCA 25 mg
(n=224) (n=226) (n=218)

ominal.
opulation (M=668).
t al. Presented at EASL, 2013; Vienna, Austria. Oral (GS-06).

Medical Educafion Purposes Only




Regression or Progression of Fibrosis by 21 Stage
Per Protocol Population*

WorsenedFibrosis || Improved Fibrosis

OCA 25 mg
(n=213)

OCA 10 mg
(n=223)

Placebo
(n=220)

0 10
% Patients

“Per ol population with available fibrosis stage data at Month 18/EOT (n=656).
You . etal. Presented at EASL, 2019; Vienna, Austria. Oral (GS-06)

Inlercept l Medical Educafion Purposes Only




Fibrosis Improvement by 21 Stage with No Worsening of NASH
Subgroup Analyses: Per Protocol Population

Fibrosis Stage 2

25 mg (n=101) 1.87(1.08, 3.24)

10 mg (n=91) 1.73(0.97, 3.07)
Fibrosis Stage 3

25 mg (n=117) 2.36(1.32,4.20)

10 mg (n=135) 1.56 (0.84, 2.88)
NAS 26

25 mg (n=144) 2.45(1.52, 3.95)

10 mg (n=152) 1.76(1.06, 2.92)
NAS <6

25 mg (n=74) 1.55(0.74, 3.24)

10 mg (n=74) 1.36(0.61, 3.04)
Type 2 Diabetes

25 mg (n=119) 2.22(1.14,4.35)

10 mg (n=121) 2.07(1.05,4.11)
No Type2 Diabetes

25 mg (n=99) 2.10(1.28, 3.44)

10 mg (n=105) 1.32(0.76, 2.28)

0.5 1

 FavorsPlacebo || FavorsOCA

Per protocol population (N=668). P values are nominal.
Younossi Z, et al. Presented at EASL, 2019; Vienna, Austria. Oral (35-06).

Inlen:ept l Medical Education Purposes Only




NASH Resolution with No Worsening of Fibrosis
Additional Primary Endpoint: ITT Population, N=931

0N
il
c
IE
®
o
=S

Placebo OCA 10 mg OCA 25 mg
(n=311) (n=312) (n=308)

ent of one of the two primary endpoints evaluated in the Month 18 interim analysis.
2019; Vienna, Austria. Oral (GS-06).
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Resolution of Definite NASH with No Worsening of Fibrosis
Overall Pathologist Assessment: ITT Population*

)
-
C
2
® 20
o
ES

Placebo OCA 10 mg OCA 25 mg
(n=311) (n=312) (n=308)

sment of “no steatohepatitis™; and (i) no increase in fibrosis stage from

Medical Educafion Purposes Only




Improvement in NAS 22 with No Worsening of Fibrosis and NAS
Parameters 21: Per Protocol Population

Improvement by >1 Point

Improvement in NAS by =2 Points Hepatocellular Lobular
with No Worsening of Fibrosis Ballooning Inflammation Steatosis

70
=(

0=0.004

60 R — G p=0.0008
p=0.19

A p=0.19

40

% Patients

30

20

[] Placebo (n=224) [l OCA 10 mg (n=226) [l OCA 25 mg (n=218)

Pvalues are nominal.
population (N=668).
. etal. Presented at EASL, 2019; Vienna, Austria. Oral (G5-06).

Medical Educafion Purposes Only
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Changes in Liver Biochemistry Over Time
Per Protocol Population

ALT(UL) AST(UL) O Placebo (n-224)
=& OCA 10 mg (n=226)
2 OCA 25 mg (n=218)

6 9 12 15
Month Month

GGT(U/L) ALP (U/L)

\‘{"_-"]r"-__']\

o
@
=

m

b

=

ol population (M=
ard error,
Z, etal Presented at EASL, 2019;Vienna, Austria. Oral (GS

I al Education Purposes Only




Changes in Lipid Parameters Over Time
Safety Population, N=1968

- Placebo (n=657)
-4 OCA 10 mg (n=653)
LDLc (mg/dL) HDLc (mg/dL) ¥ OCA 25 mg (n=658)

LLN (F)

LLN (M)

9 12 15 9 12
Month Month

Total Cholesterol (mg/dL) Triglycerides (mg/dL)

9 12 15
Month

opulation defined as all randomi ients wi age 1, fibrosis who received at least 1 dose of study treatment.
ensity lipoprotein cholestero
“ounossiZ, et al. Presented at EASL, 2019, Vienna, Austria. Oral
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Most Frequent Treatment-Emergent Adverse Events
Safety Population: Events Occurring in 210% of Patients in Any Treatment Group

Pruritus (all pooled terms) 123 ( 183 (28) 336 (51)
LDL increased 47 (T) 109 (17) 115 {17)
Nausea 77 (12) 2 (11) 83 (13)
Fatigue 88 (13) 78 (12) 71(11)
Constipation 36 (5) 65 (10) 70 (11)
Abdominal pain 62 (9) 66 (10) 67 (10)
Diarrhea 79 (12) 44 (7) 49 (7)

Most frequent TEAEs were mostly mild to moderate in severity
and consistent with the known profile of OCA

Data are prE:E:EntPn:l in |:||J| rwa ing order of occurrence in the OCA 25 mg group. All data are based on investigator-reported events.
I}

Younossi Z, et aI Pres Hntnd at EASL, 2019; Vienna, Austria. Oral (GS-06).
In[en:ept l Medical Educafion Purposes Only




Additional Safety and Tolerability Information
Safety Population

Pruritus
= Incidence was highest in the first 3 months and decreased thereafter
= |n patients on OCA 25 mg reporting pruritus, 93% of events were mild to moderate

= 9% of patients on OCA 25 mg discontinued due to pruritus: more than half of these were
protocol mandated and overall discontinuation rates were similar across the treatment arms

Hepatobiliary

Hepatic TEAEs were balanced across treatment groups (Placebo, 13%; OCA 10 mg, 13%;
OCA 25 mg, 11%)

Hepatic SAEs were rare (<1% in all treatment groups): more occurred in the OCA 25 mg
group with no pattern attributable to OCA (based on eDISH and case review)

Incidence of cholelithiasis or cholecystitis AEs* was low (Placebo, <1%; OCA 10 mg, 1%);

OCA 25 mg, 3%)

Cardiovascular

= |ncidence of CV** SAEs was low and balanced across groups (Placebo, 2%; OCA 10 mg,
1%; OCA 25 mg, 2%)

g-Induced Seriou ity SMQ, standardized MedDRA queries.
Sk, 2019;Vienna, Austria. Ora -

Medical Educafion Purposes Only
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+ MNEFA uptake "I' "l’ Lipoprotein uptake TNFa IL-1

DCA—M/_ ! ' \, . | ,L_i-,-/' +— Cenivriviroc

Aramchol —» - _/ _// #+— B 1467335
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ThFa Retinoic achd
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Emricasan * il {__}*" — _ Elafibfonor
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Stellate cells
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MEFRA
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FGF2 14 BMS386036 | e
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Pioglitazone —» Adipose _ FGF10 4 NGM282
Lanifibranor —= tissue s

Inflammatory cytokines
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LPS - f
Inflammatory cytokines b

] “— (OCA
"
Liraglutide

Haas, Francque & Staels. Ann Rev Physiol 2016

Gut & microbiome Francque & Vonghia. Advances in Therapy 2019




Take home messages 3

 NAFLD/NASH is part of a multisystemic
disease

— Complex multidirectional interactions

— Need for multidisciplinary approach
 Therapy

— Optimisation of co-morbid conditions

— Drugs with proven efficacy but not licensed

— OCA first topline Phase 3 results

— Large pipeline

oq I
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Y 15t International NASH Day

1'-‘1 INTERNATIOMNAL .lune 12’ 2018
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https://www.international-nash-day.com  https://www.the-nash-education-program.com
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MORNING CONFERENCE

JUNE 12™ 2019

THE 9:00 - 13:00

NASH " e e
Hilton E?‘? usse|s Grand Place,
1 #
Carrefour de I'Europe 3,

! IPROGRAM
ENFIT INITIATIN




®=® / Home - NASH

& | @ nash.preprod-site.fr
i Apps [ Art for the Fish Bowl
» THE
INASH

PROGRAM

WHAT IS
NASH?

NASH is the most severe form
of non-alcoholic fatty liver
disease, and is a growing concern
in the medical community because
of its potential consequences for
patients and its high prevalence in
the population

F= Constant Crisis Links = New Business

HOME ABOUT WHATIS NASH?

[

ACTIONS
FROM THE FUND

The NASH Education Program
drives educational actions targeted
towards patients and physicians, in

order to spread awareness about
MNASH, a little-known yet widespread
disease which too often leads to
severe and life threatening
complications

E5 New folder =5 New folder [

OUR WORK

JUNE 12™ 2018: 157
INTERNATIONAL NASH
DAY!

Together with our partners, we are
launching the 1* International NASH
Day to raise awareness in the
general population about this silent
pathology, often described as the
looming public health threat of
the 21 century

G Image result for vide... [ Slack | Clyde Group ) Tick

NEWS & MEDIA GETINVOLVED =

EVERYONE
PLAYS A ROLE

The initiative is open to all key
stakeholders in the NASH space as
well as healthcare players who
are committed to improving NASH
awareness, and as such NASH
patient care

r

» [ Other Bookmarks

NASH

PROGRAM
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JTHE

NASH

et NASH:
®

Een handleiding
voor patienten
en hun families

J

NIET-ALCOHOLISCHE
STEATOHEPATITIS (NASH)
BETER BEGRIJPEN
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Take home messages 4

* Increase disease awareness

— Patients
— GPs

— Diabetologists, cardiologists, obesity physicians...

— Gastroenterologists/hepatologists...
 Educational material and websites available
* International NASH Day and other initiatives

oq I

DLW 2019
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International NASH Day
NASH DAY June 12
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