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Non-invasive tests of liver fibrosis
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EASL algorithm
Primary

AGA algorithm AASLD algorithm
care Identify patients at risk
15 step Patients at risk for metabolic liver disease and/or alcohol > 2 metabolic steatosis or ™ o ; ;
consumption risk factors T2DM ok Clinical suspicion for fatty Liver disease
Excessive alcohol intake, CLD, liver function tests
2"d step Calculate FIB-4

Calculate FIB-4 Calculate FIB-4
v v

¥ v v ¥ v v
FIB-4 < 1.30 FIB-4 > 1.30 FIB-4<1.30 FIB-4 1.3-2.67 FIB-4 >2.67 FIB-4<1.30 FIB-4 1.3-2.67 FIB-4 > 2.67
IntermediatelHigh risk Intermediake risk Intermedi%e risk
A X : Liver stiffness by TE or
3rd gte p o [ Liver stiffness by TE ] [ Liver stiffness by TE ] [ i s Y ]
3
5 T I
v v v v Y v v ¥
—— LSM < 8kPa LSM 2 8 kPa LSM <8 LSM 8-12 LSM 212 LSM <8 LSM 8-12 LSM 212
kPa kPa kPa kPa kPa kPa
ELF<7.7 ELF7.7-9.8 ELF29.8
Patented l l Yy
serum tests Review/perform risk assessment
Consider MRE
Discordance Concordance
ELF<9.8 ELF298
FibroMeter < 0.45 FibroMeter 2 0.45
Fibrotest < 0.48 Fibrotest 2 0.48
A l l v v v v A4 v A 4 v
No need for referral it 3-F4 Low Risk Intermediate Risk High Risk No need for referral
Lifestyle modifications Con;!der ver ; méf;lghw Re-test in 1-3 liver biopsy of refer to Lifestyle modifications fo :‘U" m’::l ot
Re-test in 1-3 years 2 Y years MRE hepatologist Re-test in 1-3 years refer to hepatologis

Canivet, Diagnostics 2022



Summary of guidelines

METABOLIC
RISK FACTORS
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Prognostic accuracy of non-invasive tests in MASLD

1,057 patients with MASLD in four centers (France, Spain, Sweden)
FIB4 and VCTE (liver biopsy in a subgroup, n=594)
Median follow-up: 3.1 years; 62 liver-related events (cirrhosis complication or HCC)
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Summary of guidelines

Think about it ! METABOLIC
RISK FACTORS
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Knowledge of non-invasive liver fibrosis tests (%)
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Canivet, Clin Res Hepatol Gastroenterol 2022



FIB-4
<1.30 (Age<65)
<2.00 (Age265)

N=22 696
(76.4%)

Automatic calculation of FIB4 in private labs

FIB-4
N=29 707 patients

FIB-4

1.30/2.00-2.67

N=4850
(16.3%)

FIB-4
>2.67

\J
N=893
Managed for liver
disease

N=2161
(7.3%)

Y

N=1268
Not managed for any
liver disease

21 French clinical laboratories
(Marseille, France)

December 2018 - May 2019

134 158 patients : routine blood
tests addressed by primary care
physicians

Data for Fib-4 calculation in 29 707
patients

Halfon, PLoS One 2021



Three general medical and
two diabetes clinics in
Hong Kong and Malaysia.

10-20 family doctors,
general medical clinicians,
endocrinologists or

Targeted automatic NITs calculation

1061 patients 18-70 years of age with T2DM
I

’7 Randomisation 1:1 —‘

Control (n=528) Intervention (n=533)
No intervention FIB4 21.30/2.0 and/or APRI >0.5 : pop-up
‘ message during one year encouraging referral

trainees at each clinic. Increased fibrosis scores Increased fibrosis scores
n=131 (24.8%) n=165 (31.0%)
% referral to hepatologists among o o
increased fibrosis scores 3.1% (4/131) 33.3% (55/165)
- Diabetology clinics 8% (3/40) 47% (18/38)
- General mdical clinics 1% (1/91) 29% (37/127)
% of patients confirmed with 0.2% (1/528) 2.1% (11/533)

advanced liver disease

p <0.001

p < 0.001
p < 0.001

p = 0.006

Zhang, Gut 2023



Summary of guidelines

Think about it ! METABOLIC
RISK FACTORS

] Correct interpretation
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Conditions to consider during liver stiffness measurement

OPERATOR
Experience

PATIENT

Fasting
Measurement site

DEVICE

Fibroscan probe
Reliability




Training with liver stiffness measurement

(c) 120
Pati . " 2
100 ixx 0o e s Sj;';:;up Factors Associated with Unreliable LSM Results
/7
A & 4 Multivariate
80 - O xR O - 5
g N x A . A/;f;’ (,=0.82 Parameter OR 95% CI P
w -
§ 60 | * O;éz’ : o4 Operator experience (<500 versus >500 examinations) 3.3 2.7-4.0 0.0001
E - 079 BMI (>30 kg/m?) 3.1 2.7-3.6 0.0001
w M N Age (=52 years) 1.8 1.6-2.0 0.0001
- 407 o 23 Type 2 diabetes (yes versus no) 1.2 1.0-1.4 0.02
§ . s r,=0.56 Hypertension (yes versus no) 1.2 1.1-1.4 0.003
< 20 +0 —- Female sex 1.2 1.1-1.3 0.004
* +2 Time of examination (first versus others) 1.1 1.0-1.2 0.048
x r,=0.57 ALT (>3 ULN) 0.8 0.7-0.9 0.042
01/ @A * O
1 Valid shots <10, SR <60%, or IQR/LSM >30%.
—20 r,=0.65 n = 12949 examinations.

20 0 20 40 60 80 100 120
Expert LSE success (%)

Boursier, Eur ) Gastroenterol Hepatol 2008; Castera, Hepatology 2010



IQR/M

Fibroscan reliability

Liver stiffness
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Boursier, J Hepatol 2019



Consistency of blood test biomarkers

AST (1U/1)

Urea (mmol/I)

Platelets (G/I) 148
Prothrombin time (%) 81
A2macroglobulin (mg/dl) 322
Haluronate (ug/l) 94

FibroMeter 0.86

Personnal data



Consistency of blood test biomarkers

AST (1U/1)

Urea (mmol/I)
Platelets (G/I)
Prothrombin time (%)

A2macroglobulin (mg/dl)

Haluronate (ug/!)

FibroMeter 0.86 0.80

Personnal data



Consistency of blood test biomarkers

AST (1U/1)

GammagGT (I1U/I)

Urea (mmol/l) Bilirubin (umol/I)

Platelets (G/I) Haptoglobin (g/l)

Prothrombin time (%) ApolipoproteinAl (g/l)

A2macroglobulin (mg/dl) A2macroglobulin (mg/dl)

Haluronate (ug/!) Fibrotest 0.76

FibroMeter 0.86 0.80

Personnal data



Summary of guidelines

Think about it ! METABOLIC
RISK FACTORS

Correct interpretation
FIB4 ]
<130 2130 / _________ >2.67
A 4
[ VCTE / ELF /]
VCTE <8.0 kPa VCTE 8.0 kPa

|
|
|
I
:
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ELF <7.7 ELF >7.7 | Check agreement
l v between methods
Referral
to the hepatologist
Third line FibroMeter, Fibrotest, ELF
specialized test MRE
v v ¢
No referral
to the hepatologist Liver biopsy
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Canivet, Hepatology 2022



EASL diagnostic pathway (2021)

1051 NAFLD patients
wth liver biopsy

[ Fibrotest ] [ FM(!ZG ]

(<230] [<skpa] [<048) [2048) [<04s] (2045

Diagnosis: l FO-2 \ FO-2 \ [ Biopsy ‘ l F3-4 l l Biopsy} [ F3-4 }

100% - T

90% o 62

80% A a5

70% 1 31 142 Same results in the
% e 161 - subroup of 396
2 o 62 patients with ELF

30% 1 e available

20% 1 101 114
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0% A L 18 — . n
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Canivet, Hepatology 2022



Rate of patients referred following the EASL algorithm

230 patients MASLD _
Primary care/
diabetology \ FIB<1.30 FIB421.30

ﬁ VCTE<8kPa ¢ VCTE=8kPa

/
— ELF<9.8 ‘ ELF29.8

15 cirrhosis

15%
3 patients F3

Diagnosis according to EASL algorithm: FO-2 Liver biopsy F3-4
FO-2 18 4 0 0
Patients who underwent 5 5 5

liver biopsy (n) F3 6 /
F4 3 0 1 6
Imaging diagnosis Fa 3 0 0 9

of cirrhosis (n)

Canivet, Hepatology 2022



Camden and Islington NAFLD pathway

FIB-4
1452 patients
v
<1.30 -
10.22 1.30-3.25
387
N L y
LOW risk of |_ <9.5
- v
Low risk 2 F3 :
1177 (81.1%)
Primary Care Management

Patients (n)
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100

50
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M F0-2

= F3-F4

Outside pathway Inside pathway

Srivasta, J Hepatol 2019



Liver fibrosis screening in patients with type 2 diabetes

475 T2DM patients attended annual review

9 excluded as <35 years old

466 Fib-4 score requested via EMR

3 known cirrhosis (excluded)

f v

82 (17.7%) >age-related cut-off* 381 (82.3%) <age-related cut-off*

20 not suitable for Ix (frail/unable
to give consent/known to
gastro/hepatology)

4 died

58 (12.4%) referred for TE (FibroScan)

4 declined/did not attend (6.9%")

1 [ ¥
25(43.1%") LSM >8 kPa 24 (41.4%") LSM 5(8.6%")
=B kPa unsuccessful

13 (22.4%") LSM =15 kPa

4 discharged tolremained in primary care
1 ongoing clinical review
1 died

19 advanced liver di:

1 biopsy-F4 fibrosis

20 (4.5%) advanced liver disease

There was an almost 7-fold
increase in the detection of
advanced liver disease
compared with standard care in
place before the pilot (4.55% vs.

0.67%) )

Overall, 45.5% of patients with
advanced disease in this study
had a normal ALT

Mansour, J Hep Reports 2021



Primary care, endocrinologists, gastroenterologists, and obesity
specialists should screen for NAFLD with advanced fibrosis

Step 1: Identify patients at risk

teatosis on any
metabﬁlﬁ:rr?;irfz ctors? Type 2 diabetes imaging modality or
elevated aminotransferases|

Flux of patients in the US

Step 2: History and laboratory tests:
Excessive alcohol intake, CBC, liver function tests

Step 3: Non-invasive testing (NIT) for fibrosis2?
(FIB-4 is a calculated value® based on age, AST, ALT & platelet count)

FIB-4 <1.3 FIB-4 1.3 to 2.67 FIB-4 > 2.67

v

INDETERMINATE
RISK

Step 4: Liver stiffness measurement (LSM)56.7

LSM < 8 kPa LSM8to 12kPa | LSM=>12kPa

v v I

INDETERMINATE
RISK
LOW RISK :
Repeat NIT in 2-3 Refer to hepatologist HIGH RISK

for liver biopsy or
MR elastography or
monitoring with re-eval
of risk in 2-3 years

years unless clinical Refer to hepatologist

circumstances change

Estimation from NHANES 2017-2018

AGA pathway EASL pathway

4.6 millions 2.8 millions Referrals

14.5 millions VCTE

1.2 millions VCTE >12 kPa
- Missed VCTE

2.4 millions >12 kPa

Kanwal, Gastroenterology 2021; Udompap, Hepatology 2023



il U.S. FOOD & DRUG
ADMINISTRATION

+— Home / News & Events / FDA Newsroom / Press Announcements / FDAApproves First Treatment for Patients with Liver Scaming Due to Fatty Liver Disease

FDA NEWS RELEASE

FDA Approves First Treatment for
Patients with Liver Scarring Due to Fatty
Liver Disease

f Share | X Post | in Linkedin Email & Print

“Today, the U.S. Food and Drug Administration approved Rezdiffra
(resmetirom) for the treatment of adults with noncirrhotic non-
alcoholic steatohepatitis (NASH) with moderate to advanced
liver scarring (fibrosis), to be used along with diet and exercise.”



Non-invasive diagnosis of fibrotic NASH

Fibrotic NASH: NASH + NAS 24 + F 22

Blood tests ‘ Elastography-based scores J
AST AST HbAlc, AST AST
Hbalc HOMA A2macroglobulin VCTE (kPa) MRE (kPa)
HDL cholesterol CK18 YKL-40, mir-34a CAP (dB/m) MRI-PDFF (%)
AUROC AUROC AUROC AUROC AUROC
0.83 0.80-0.92 0.76 -0.83 0.74-0.95 0.86—-0.93

Tavaglione, Clincal Gastroenterol Hepatol 2022; Boursier, Aliment Pharmacol Ther 2018; Harrison, Lancet Gastroenterol 2020; Newsome, Lancet Gastroenterol 2020; Noureddin, J Hepatol 2021



Agreement

MEFIB algorithm

Validation in 314 NAFLD
patients (Japan)

FIB4<1.6
and MRE <3.3 kPa

[ FB4 |
([ MRE |
Agreement
FIB4 21.6
Disagreement et MRE >3.3 kPa
v
Grey zone

FO-1

77

23 6 Spe 94%

F2-4

13

52 143 Se 94%

NPV 86%

Tamaki, Hepatology 2022



Diagnostic non-invasif de cirrhose

Probabilité de cirrhose
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Boursier, Nature Communications 2023



Conclusion

Many NITs are now available for the evaluation of liver fibrosis in clinical
practice.

All guidelines are alighed on how to use them (sequence, thresholds) for the
diagnosis of advanced liver fibrosis.

NITs should be correctly performed and interpreted at each step of the
diagnostic algorithms, to ensure a robust and correct diagnosis.

Efforts should now be made to improve the diagnosis of moderate fibrosis, as
a treatment is now approved for these patients.
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