Non invasive tests for NASH
Are we there yet?
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Medical History

2018

* Female 45 years old, caucarisan
* Referred by the bariatric Surgeon for screening of NASH

Past history: Type 2 diabetes, hypertension, sleep apnea syndrome,
severe obesity (BMI 48)

No over comorbidities

No active or past alcohol consumption.



Physical examination

Weight: 128; Height: 1.61 m, BMI: 49.4 kg/m?
Abdominal circumference: 104 cm

No signe of chronic liver disease or excessive alcohol consumption
No hepatomegaly or splenomegaly



Abdominal ultrasound

Grade 2, liver steatosis
Normal pancreas & biliary tree
No ascites

Gastrointestinal endoscopy : no oesophageal varices, no portal
hypertension



Laboratory data

Haemoglobin 14,7 g/dL

o AR e
AEY 150 Lk Glucose 180 mg/dL
el i B Hb A1C 9.2%

Total bilirubin 0.7 mg/dL INR 11

Alkaline 48 U/L

phosphatase

gGT 280 U/L

Total cholesterol 228 mg/dL

Triglyceride 403 mg/dL



Question #1

Which method would you use in you daily clinical
practice to evaluate liver fibrosis in this patient ?

1. FIB4

Fibrotest / FibroMeter / ELF

Fibroscan

ARFI

MRE

o o B~ WD

Liver biopsy



Non Invasive screening of Fibrosis

FIB-4 3.9
Fibrotest 0.6

Fibroscan XL Probe Failure to measure



Fibroscan in severely obese patients
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Fibrosis screening in patients with Liver
disease

Patients with suspected NAFLD*

1%t line: primary healthcare =~ f------------ » | Search for other causes
of liver disease

Rule-out/in advanced fibrosis am picohiol, HEY; HEN)
FIB-4 or NAFLD fibrosis score r
FIB-4 <1.3 FIB-4=1.3
NFS < -1.455 NFS =-1.455
Low risk ntermediate to 2> 2" line: referral center
high risk

| Rule-out/in advanced fibrosis Failure (XL probe)
Transient elastography 3.0%—6.7%

Attempt lifestyle

modifications
and exercise + + Consider MRE, 2D
) SWE, or ARFI
,lf LSM < 8 kPa LSM = 8 kPa according 1o
local availabilit
No further * * i
assessment, Low risk Interm’ed!ate‘ to
repeat evaluation high risk**
at 1 year?

Consider liver
biopsy

Attempt lifestyle modifications
and exercise
Vitamin E / pioglitazone?

L
v v ¥
Consider repeat Eligible for Screen for OV and
evaluation (1 year) therapeutic trial? HCC if cirrhosis
Monitoring with
MRE?

Castera et al. Gastroenterology 2019



Accuracy

Non invasive tests for NAFLD

téatose hépatique

Al

RMN-
spectroscopie

IRM-PDFF

Echographie abdominale
CAP Fibroscan®

Score clinico-biologique

Fibrose hépatique

ShearWave/ARFI

Elastographie transitoire
(Fibroscan®)

Score clinico-biologique

FiB-4, Fibrotest, NFS

Accessibility

Adapted from Loomba R. J Hepatol. 2018 304




Blood fibrosis tests in NAFLD: age is an issue to consider!

634 patients with biopsy-proven NAFLD
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NFS: a good fibrosis test in diabetics?

1693 US diabetics
(code ICD-9 from 09/11 to 11/15)
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Negative
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Intermediate

55.9%

Bl nFs (n=531)
I FiB-4 (n=554)

- APRI(n=555)

Positive

23.1%

8.0%

Degree of Fibrosis

1018 without NASH 0,037*age
> + 0,094*BMI
( 675 probable NASH +1,13%IFG/diabete
(AST or ALT 230 (M) ou 19 (W), 1 + 0:99"AST/ALT
_ other cause, no alcohol) - 0,013*platelets
- 0.66*albumin
/ + 1,675

Joshi, ILC2016-RS-4095
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Comparison of Laboratory Tests,
Ultrasound, or Magnetic Resonance
Elastography to Detect Fibrosis

in Patients With Nonalcoholic Fatty
Liver Disease: A Meta-Analysis

Guanggin Xiao," Sixian Zhu,? Xiao Xiao,” Lunan Yan,* Jiayin Yang,* and Gang Wu'

TABLE 2. Summary Sensitivities, Specificities, PPV, and NPV of APRI, FIB-4, BARD Score, NAFLD Score, FibroScan,

SWE, and MRE at Various Diagnostic Thresholds for Prediction of SF, AF, and Cirrhosis

Summary Summary Summary Summary
No. of Studies Sensitivity, %, Specificity, %, PPV, %, Mean NPV, %, Mean
Cutoff Values (No. of Patients) Mean (Range) Mean (Range) (Range) (Range)

FibroScan XL probe

SF 4.8-8.2 4 (654) 75.8 (57.0-92.0) 64.8 (37.0-90.0) 65.5 (564.0-83.0) 78.8 (72.0-84.0)
AF 5.7-9.3 3 (679 75.3 (67.0-91.0) 74.0 (564.0-90.0) 58.7 (45.0-71.0) 88.7 (84.0-93.0)
Cirrhosis 7.2-16 4 (654) 87.8 (71.0-100) 82.0 (70.0-91.0) 39.8 (31.0-563.0) 97.8 (95.0-100)
SWE
SF 2.67-9.4 2 (233) 85.0 (84.0-86.0) 94.4 (88.9-100) 93.9 (87.8-100) 84.8 (82.5-87.0)
AF 3.02-10.6 3 (429) 89.9 (88.2-91.5) 91.8 (90.0-94.0) 88.2 (83.3-93.1) 93.4 (92.6-94.2)
Cirrhosis 3.36 1 (181) 100 85.6 5b.2 100
MRE
SF 3.4-3.62 3 (384) 73.2 (65.7-87.3) 90.7 (85.0-95.7) 83.2 (76.7-88.4) 86.2 (83.6-88.9)
AF 3.62-4.8 5 (628) 8b.7 (74.5-92.2) 90.8 (86.9-93.3) 71.0 (67.9-74.5) 93.4 (81.0-98.1)
Cirrhosis 4.16-6.7 3 (384) 86.6 (80.0-90.9) 93.4 (91.4-94.5) 53.4 (44.4-58.8) 98.8 (98.1-99.2)



Liver fibrosis and prognosis in NAFLD

Meta-analysis, 5 studies

1 495 patients
17 452 person-years
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Question #1

In selection of candidates for bariatric surgery, are
you performing in screening of fibrosis ?

1. NASH is a contraindicated for bariatric surgery
Cirrhosis is contraindicated for bariatric surgery

Fibosis regression occurs after bariatric surgery

A

Fibrosis is stable after bariatric surgery in 80% of
cases after bariatric surgery

5. Bariatric surgery may be proposed in highly slected
patient with cirrhosis



Cirrhosis and Bariatric surgery:
without selection there is an increased risk

NIS Register (National Inpatients Sample). 1998-2007

* Mortality in patients with compensated cirrhosis (N=3888):
— 0,9% vs 0,3%
— Increased risk of mortality x 2-3

* Mortality in patients with de compensated cirrhosis(N=62):
— 16,3% vs 0,3%
— Increased risk of mortality x 21

Mosko JD et al Clin Gastroenterol Hepatol, 2011



Cirrhosis and Bariatric surgery
highly selected

3) Morbidity: Early post-operative complications (<30 days)

. Cirrhosis No Cirrhosis
Characteristics of the procedure and outcome N = 28 N = 1996 p
Duration of the surgical procedure 202 min 161 min 0.03
Complication rate 25% 11.4% 0.04
Hemorrhage 3.6% 1.2% 0.2
Infection 14.3% 2.3% <0.001
Thrombotic event 0 0.65 1
Rhabdomyolysis 7.1% 1.1% 0.04
Patients with cirrhosis S Les P

surgery after surgery

IMC (kg/m2 )* 49 (45-55) 39 (35-45) <0.001%
Bilirubin (mg/L)* 6 (4-8) 5 (4-8.8) 0.098
PT (%) * 91 (85-98) 88 (81-97) 0.78
ALT (UL 39 (33-60) 24 (16.8-39) <0.0018
AST (IU/L) * 475 (32-70) 26 (22-37.5) 0.003°%
GGT (IUL) * 98 (58-160) 54 (28-77) 0.02°%
Platelets (G/mm?3) * 173 (111-218) 193 (150-250) 0.28
HbA1C (%)* 8 (5.6-9) 5.6 (5.4-6.3) <0.001 %
Fasting glucose (mmol/L) * 8.4 (6.8-11.4) 4.8 (4.5-6.4) <0.001°%




Cirrhosis and Bariatric surgery

Cirrhosis

No Cirrhosis

P
Survival (median follow-up 5 y)* 95.5 2 0.04 % 98.9£0.01% 0.32
Patients with cirrhosis Sl 1 year p
surgery after surgery
IMC (kg/m? )* 49 (45-55) 39 (35-49) <0.001°
Bilirubin (mg/L)* 6 (4-8) 5 (4-8.8) 0.09 3
PT (%) * 91 (85-98) 88 (81-97) 073
ALT (IU/L) * 39 (33-60) 24 (16.8-39) <0.001°
AST (IU/L) * 47.5 (32-70) 26 (22-37.5) 0.003°
GGT (IU/L) * 98 (58-160) 54 (28-77) 0.02°3
Platelets (G/mm3) * 173 (111-218) 193 (150-250) 0.2°
HbA1c (%) * 8 (5.6-9) 5.6 (5.4-6.3) <0.001 3
Fasting glucose (mmol/L) * 8.4 (6.8-11.4) 4.8 (4.5-6.4) <0.001 3




Liver biopsy

Fibrosis grade 2
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Liver biopsy
Glycogenated nuclei Hepatocyte ballooning grade 2
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Patients & Methods

Flow Chart
Baseline 1 year 5 years
190 patients 175 patients 118 patients
With NASH With NASH With NASH
Lille | v % |
. . - 14 patients waiting for 1 year evaluation i | - 57 patients waiting for 1 year evaluation
Ba rlatrIC - 1 patient that did not perfom surgery
cohort 5
Since 1994- 190 patients
2017 With NASH

119 patients
with NASH

65 patients
with NASH

100 %

v
Excluded patients from analysis: . . . .
8 for other existing etiology than NASH [ Patients with NASH expected at each time point.
- 1VHB . . . . . .
-6 OH [ Patients with Liver biopsy at each time point.
- 1 tamoxifentherapy
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Patients & Methods

Flow Chart
Baseline 1 year 5 years
190 patients 175 patients 118 patients
With NASH With NASH With NASH
Lille - v | v
. . - 14 patients waiting for 1 year evaluation i | - 57 patients waiting for 1 year evaluation
Ba rlatrIC - 1 patient that did not perfom surgery |
cohort | | |
Since 1994- 190 patients 119 patients 65 patients
2017 With NASH with NASH with NASH

57 Patients without 1 year liver biopsy:
- 2 death (septic shock after surgery)

- 6 lost of follow-up

- 37 patients refused liver biopsy

- 12 patients for miscellaneous reasons

3 pregnancies

2 gastrointestinal bleeding

2 anti-platelet treatment

2 forgotten

1 cancer

2 surgical complications requiring material ablation

AASLD
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fow Chart Patients & Methods

Baseline 1 year 5 years

190 patients 175 patients 118 patients
With NASH With NASH With NASH
Lille v v
. . - 14 patients waiting for 1 year evaluation i | - 57 patients waiting for 1 year evaluation
Ba rlatrIC - 1 patient that did not perfom surgery |
cohort 5 | 5
Since 1994- 190 patients 119 patients 65 patients
2017 With NASH with NASH with NASH

68 %

4

47 patients without liver biopsy:
2 Heart disease : (1 Congestive heart failure, 1 myocardial infarction)
2 cancer: 2 Breast cancer
3 Hospitalization for abdominoplasty
Contradiction to liver biopsy : 3 anticoagulation therapy
1 Psychiatric disorder: Depression
1 hip prosthesis infection
2 forgotten
5 lost of follow up
- 28 patients refused
7 patients with liver biopsy scheduled.
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Results
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Evolution of glucose metabolism parameters after surgery ps -gg
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Results

Evolution of liver histological features after surgery: NASH and Fibrosis

Evolution of NASH*
| P<0.001 . hs ,
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Results
Evolution after surgery: Histology, NASH and Fibrosis

Fibrosis baseline 1year p lyear 5years p
Fibrosis Brunt score 2[1-3] 1[0-2.5] 0.005 1[0-2.5] 0([0-1] 0.002

_ p=0005 ___~ p=0002
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