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Progression of NAFLD according to liver biopsy
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Progression of fibrosis in a population-based study

58,927 Korean adults with NAFLD (US) and low fibrosis 131 FO NAFLD patients with paired LB

score, median follow-up 4.8 yrs
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Risk factors of fibrosis progression
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Type of drinkers
Subgroup Nondrinkers Light drinkers Moderate drinkers P for trend P for interaction
Age 0.075
<b0 years (n = 54,646) reference 0.91 (0.83-1.00) 1.20 (1.09-1.32) <0.001
>50 years (n = 4,281) reference 1.12 (0.96-1.31) 1.32 (1.11-1.56) 0.067
Sex 0.987
Woman (n=10,582) reference 1.06 (0.89-1.26) 1.32 (0.92-1.90) 0.942
Man (n = 48,345) reference 1.06 (0.97-1.17) 1.29 (1.17-1.41) <0.001
BMI 0.514
<25 kg/m? (n = 23,324) reference 1.07 (0.95-1.21) 1.35 (1.19-1.53) <0.001
>25 kg/m? (n = 35,600) reference 1.06 (0.95-1.18) 1.25 (1.12-1.39) 0.001
Current smoker 0.756
No (n=37.954) reference 1.04 (0.94-1.14) 1.28 (1.15-1.42) <0.001
Yes (n=18,948) reference 1.12 (0.94-1.32) 1.35 (1.15-1.58) <0.001
Diabetes 0.440
No (n = 56,344) reference 1.07 (0.98-1.16) 1.30 (1.19-1.42) <0.001
Yes (n=2,583) reference 1.03 (0.77-1.39) 1.08 (0.81-1.45) 0.953

Chang Y et al, Hepatology 2019



NAFLD and mortality in population-based studies

Ref. Study characteristics Years of NAFLD  Study outcomes Increased mortality
follow-up  diagnosis
Calori et al®™, Community based-cohort, n = 15.0 FLI index All-cause and
2011 2074 (Cremona study) cause- specific yes
mortality
Jepsen et al™, Population-based cohort, n = 16.0 us All-cause and yes
2003 1804 with hospital diagnosis of cause- specific
NAFLD (Danish national registry mortality
of patients)
Lazo et al™) Population-based cohort, n = 14.5 US All-cause and no
2011 11371 (NHANES-1I) cause-specific
mortality
Stepanova et al® Population-based cohort, n = 14.2 US All-cause and no
2012 11613 (NHANES-II) cause-specific
mortality
Zhou et al'®™, 2012 Community-based cohort study, 4.0 US All-cause and yeS
n = 3543 adult men and women CVD mortality
Younossi et al'™, Population-based cohort, n = 1448 14.2 US All-cause and
2013 with NAFLD (NHANES-IIT) cause- specific yes
mortality
Haring et al® Population-based cohort, n = 4160 7.2 USandliver All-cause and ye S
2009 German subjects (Study of Health enzymes  CVD mortality
in Pomerania)
Kim et al'®, Population-based cohort, n = 1154 145 US and All-cause and
2013 NHANES-II advanced  cause- specific .
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All cause mortality is related to fibrosis stage in biopsy-
proven NAFLD patients: metaanalysis

All cause mortality NAFLD stage O vs stage 1 All cause mortality NAFLD stage O vs stage 2

Study Relative Events, Events, Study Relanve EVors, Events,
= Risk (95% CI) Treatment Control " Risk (95% Cl)y Treatment  Control
; |
| Angulo (2015) — 1.84 (1.34,2.53) 36/85 741322
Angulo (2015) —— 1.30 (0.94,1.79)  42/141 74/322 .
I ) Hagstrom (20170iLil) —_— 1.16 (0.84. 1.62) 50/149 47/163
Hagstrom (2017i,iiiii) 0.96 (0.70, 1.31) 71/256 47/163 -
1to (2019) + 4.77 (0.20, 114.16) 1738 0/61
Ito (2019) 4.43 (0.23, 84.28) 3/97 os81 :
Leung (2017) - 0.47 (0.02, 9.58) 0532 27
Leung (2017) 0.71 (0.10, 4.91) 27109 2177 ;
Peleg (2018) 2.66 (0.17,42.58) 5/28 orfe
Peleg (2018) 0.56 (0.03.9.74) 3/87 o6
Sebastiani (2015) 313 (0.13,72.99) 1722 023
Seko (2015 0.76 (0.07. 8.30 1/89 2136
< ) ( : Seko (2015) 3.02(0.44.20.84) 2M45 2n3e
Y 1 (201117, 14/64 10/55
ernessiC ) 1.20 (058, 2.49) Younossi (2011/17) 1.69 (0.76, 3.78) 8/26 10/55
Sebastiani (2015 0553 or23
iani (2015) (Excluded) Overall (-squared = 0.0%. P — .550) 1.50 (1.20. 1.86) 103/425 135/843
Overall (I-squared =0.0%, P =.794) 1.12 (0.91, 1.38) 136/896 135/843
T T
25 8
T
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All cause mortality NAFLD stage 0 vs stage 3 All cause mortality NAFLD stage 0 vs stage 4

Study Relative Events, Events, Study Relative Events, Events,
Lo Risk (95% Cl) Treatment  Control L2 Risk (95% C1) Treatment  Control
Angulo (2015) 222 (1,59, 3.09) 27/53 747322 Angulo (2015) el 3.38 (246, 4 65) 14/18 741322
Hagsts 2017 —— 2.43 (167,353 14120 47163
Hagstrom (2017ii,iii) 1.91(1.37,2.67) 32/58 47163 agstrom ( ( )
Ito (2019) 34.44 (1.79, 661 .25) 2/ 0r61
Ito (2019) 7.21(0.35. 146.46) 2/42 0/61
Leung (2017) 1.64 (0.24, 11.24) 247 277
Leung (2017) - 0.43 (0.02, 8.80) 0/35 2777
Peleg (2018) > 6.61 (0.44, 99.88) an7 /6
Peleg (2018) 3.06 (0.18,51.74) 3Ns 06 .
Sebastiani (2015) — - 11.48(0.67, 19607) 522 0/23
Sebastiani (2015) 5.79 (0.31. 106.71) 3/28 0/23 '
Seko (2015) : 13.60 (246, 75.04) 315 2/136
Seko (2015) 0.98 (0.05. 19.83) or27 21136 .
Younossi (2011/17) .- 325 (168, 629) 123/22 1055
Younessi (2011/17) 2.43(1.26,4.6 19/43 10/55 :
¢ ? Overell (l-squered = 27.0%. P = .213) 342 (263, 446) 61/169 135/843
Overall (I-squared = 0.0%, P = .877) 2.13 (1.70,2.67) 86/301 135/843 i
1
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Fibrosis markers are predictive of mortality in
NAFLD population-based studies

11,154 participants (NHANES), 34% NAFLD (US)

APRI* FIB-4*
HR (95% CI) P Value HR (95% CI) P Value

Mortality from all causes

Low score Reference Reference

Intermediate score 1.32 (0.78-2.23) 0.294 1.46 (1.16-1.82) 0.002

High score 1.85 (1.02-3.37) 0.044 1.66 (0.98-2.82) 0.060
CvD

Low score Reference Reference

Intermediate score 0.97 (0.40-2.34) 0.937 1.75 (1.26-2.43) 0.001

High score 2.53 (1.33-4.83) 0.006 2.68 (1.44-4.99) 0.003
Liver disease

Low score Reference Reference

Intermediate score 6.08 (0.77-48.21) 0.086 0.68 (0.11-4.05) 0.667

High score 3.01 (0.20-45.62) 0.420 1.32 (0.12-14.80) 0.821
Malignancy

Low score Reference Reference

Intermediate score 2.33 (0.91-5.96) 0.076 0.89 (0.49-1.63) 0.705

High score 2.31 (0.35-15.10) 0.374 0.96 (0.19-4.82) 0.962
Diabetes

Low score Reference Reference

Intermediate score 0.41 (0.12-1.46) 0.166 0.98 (0.57-1.68) 0.945

High score 29.36 (10.05-85.74) <0.001 2.89 (0.33-25.35) 0.330
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Questions

 The risk of clinical outcomes and death in real life

NAFLD subjects according to the large CONSTANCES
cohort.

« The incidence rates of outcomes in real life vs liver-

biopsed NAFLD patients according to the stage of
fibrosis :

CONSTANCES vs NASH CRN
n=137,206 n=1773
VWL
3:{3 LL’ cohorte
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The Constances cohort

CONSTANCES was designed as a sample representative for age, gender and socioeconomic
status of French adult population aged 18-69. Restricted to salaried workers (85% of French
population, 50 M people). More than 200,000 subjects were included since 2012
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Flow Chart

199 341
Constances subjects on Dec 31, 2019

( 30 038: excluded

. 6 213 non-consent for data
extraction in SNDS
. 23 825 not found in the SNDS

>

169 303
Constances subjects with SNDS data
available on Dec 31, 2019

5 964 excluded:

e 4 844 other liver diseases
23 with overlapping HBV,
HCV hazardous alcohol use

e 1097 withdrawn consent

N /

163 339 included
8 439 with FLI not calculable

1311 with HBV

\ 4

o 669 with HCV
[ 137 206 with FLI calculable ] 15 714 with hazardous alcohol use

111 453 without

25 753 with
chronic liver NAFLD (FLI =60)
: . diseases risk factors
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General characteristics of NAFLD subjects

Overallsample ~ Non-NAFLD (FLI  /“ NAFLD (FLI 260) \

N=137206 <60) N=111453 N=25753
Age (years), mean [SD] 46.8 [13.3] 45.6 [13.2] 52.4 [11.8]
Male sex, n (%) 62223 (45.4) 46895 (41.4) 15328 (66.9)
Obesity (BMI 230kg/m?), 16628 (12.1) 3341 (3.0) 13287 (58.0)
n (%)
HBP, n (%) 14485 (10.6) 8370 (7.6) 6115 (27.3)
Waist circumference (cm), 84.7 [12.9] 80.8 [9.5] 103.9 [9.5]
mean [SD]
Diabetes, n (%) 6419 (5.3) 2473 (2.2) 3946 (15.6)
Hypercholesterolemia, n (%) 10094 (11.5) 5991 (5.4) 4103 (18.5)
ALT>N, n (%) 15410 (11.3) 7404 (6.5) 8006 (35.0)
GGT>N, n (%) 13790 (10.1) 6232 (5.5) Q558 (33.0) /
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Outcomes: ICD-10, median FU 3.62 yrs

NAFLD subjects
n=25753

Hepatic event 682
HCC 122
Liver transplantation 18
Cardiovascular event 2050
Chronic kidney disease 471
Extra hepatic malignancy 1954
Death 1166
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Clinical outcomes according to NAFLD

Hepatic events Cardiovascular event
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All cause death according to NALFD

All cause death

== Non NAFLD == NAFLD

3.0%- p < 0.0001

Cumulative incidence
of overall mortality

Time in years
Number at risk

110680 76258 38322 9008

24515 17768 9001 2049
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Incidence rate and risk of clinical outcomes

Incidence rate per 1000 person-yr Hazard ratio (95%Cl)*
NAFLD (FLI 260) Non-NAFLD (FLI<60) NAFLD vs non NAFLD

n=25,753 n= 111,453 HR (95%Cl) P
Hepatic events 4,51 1.59 2.63 (1.96-2.87) <0.001
Cardiovascular diseases 45.67 13.30 2.33 (1.20-2.78) <0.001
Extra-hepatic malignancies 15.34 10.55 1.09 (0.90-1.23) NS
Chronic kidney disease 5.39 1.65 1.89 (1.48-2.40) <0.001
Death 4,91 2.38 1.43 (1.25-1.65) <0.001

*Adjusted for age, sex, geographic origin, level of education, diabetes, metabolic syndrome, alcohol consumption, smoking, soda intake, coffee
intake, and sports practice, cholesterol and ALT
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Clinical outcomes according to fibrosis in NAFLD subjects
(Forns Index)

Hepatic events »~— = N\

= NAFLD with mild fibrosis == NAFLD with intermediate fibrosis == NAFLD with advanced fibrosis
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All cause death according to fibrosis in NAFLD subjects

== NAFLD with mild fibrosis == NAFLD with intermediate fibrosis == NAFLD with advanced fibrosis
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Incidence rate and risk of clinical outcomes
according to fibrosis in NAFLD subjects

Incidence rate per 1000 person-yr Hazard Ratio (95%ClI)*
NAFLD and NAFLD and NAFLD and mild Advanced fibrosis vs Intermediate fibrosis vs
advanced fibrosis intermediate fibrosis fibrosis No/mild fibrosis no/mild fibrosis
n=535 n=10638 n=13297 HR (95%Cl) P HR(95%Cl) P
Hepatic events 71.91 4.17 3.46 8.61(5.04-14.7) <0.001 1.11(0.77-1.61) NS
Cardiovascular 85.1 66.86 15.30 2.38 (1.92-3.08) 0.012 1.01 (0.83-1.24) NS
diseases
Extra-hepatic 37.88 22.23 9.27 1.88 (1.16-3.06) 0.011 1.19 (0.92-1.55) NS
malignancies
Chronic kidney 28.51 6.81 3.33 2.80 (1.66-4.71) <0.001 1.01(0.73-1.33) NS
disease
Death 22.28 5.76 3.56 2.97 (1.94-4.56) <0.001 1.06 (0.82-1.38) NS

*Adjusted for sex, geographic origin, level of education, diabetes, metabolic syndrome, waist circumference, alcohol consumption, smoking,
soda intake, coffee intake, and sports practice, TGs and ALT
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Incidence rates (per 100 person-yr) according to

fibrosis in NAFLD subjects

Incidence rate per 100 person-yr

NAFLD and NAFLD and NAFLD and mild
advanced fibrosis intermediate fibrosis fibrosis
n=535 n=10638 n=13297
Hepatic events 7.2 0.4 0.3
Cardiovascular 85 6.6 15
diseases
Extra-hepatic 38 929 0.9
malignancies
Cihrom;: kidney 28 07 0.3
Death 2.2 0.6 0.4
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Clinical outcomes and death in biopsy proven NAFLD subjects
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Variable

Death from any cause

Liver-related events
Variceal bleeding
Ascites
Encephalopathy

Any hepatic decompen-
sation eventy

Hepatocellular carcinoma

Cardiac and vascular events§
Cardiovascular disease
Cerebrovascular disease
Hypertension

Renal function

eGFR <60 ml/min/
1.73 m?

Decrease in eGFR of
>40%

Other new coexisting events

Nonhepatic cancer

0.57

0.07
0.24
0.37
0.46

0.11

0.83

0.40

7.76

2.53

1.21

0.82

Total

no. at risk

47/1773

6/1757
19/1747
30/1757
37/1745

9/1761
63/1667
32/1745

202/695

185/1660

97/1761

58/1582

Stage F4, Cirrhosis

Stage F3, Bridging Fibrosis

Stage FO to F2, No, Mild,
or Moderate Fibrosis

rate per 100 no. of events/| rate per 100 no. of events/ rate per 100 no. of events/
person-yr

rate per 100 no. of events/

person-yr no. at risk person-yr no. at risk person-yr no. at risk
1.76 13/167 0.89 16/369 0.32 18/1237
0.70 5/163 0.06 1/362 0.00 0/1232
1.20 8/155 0.52 9/363 0.04 2/1229
2.39 16/161 0.75 13/364 0.02 1/1232
2.69 17/153 0.99 17/362 0.05 3/1230
0.14 1/165 0.34 6/364 0.04 2/1232
0.81 5/144 0.93 15/340 0.80 43/1183
0.99 7/163 0.46 8/363 0.30 17/1219
14.49 18/45 12.17 49/122 6.50 135/528
4.49 27/153 2.97 46/337 2.17 112/1170
2.98 20/164 131 23/368 0.97 54/1229
1.00 6/141 1.03 15/313 0.73 37/1128

Sanyal A et al, NEJM 2021



Incidence rates (per 100 person-yr) according to
fibrosis in NAFLD subjects

Incidence rate per 100 person-yr

NAFLD and NAFLD and NAFLD and mild
advanced fibrosis intermediate fibrosis fibrosis
n=535 n=10638 n=13297
Hepatic events 7.2 0.4 0.3
Cardiovascular 85 6.6 15
diseases
Extra-hepatic 38 929 0.9
malignancies
C_hromc kidney 28 07 0.3
disease \ )
Death 2.2 0.6 0.4
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Clinical outcomes and death in biopsy proven NAFLD subjects
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Variable

Death from any cause

Liver-related events
Variceal bleeding
Ascites
Encephalopathy

Any hepatic decompen-
sation eventy

Hepatocellular carcinoma

Cardiac and vascular events§
Cardiovascular disease
Cerebrovascular disease
Hypertension

Renal function

eGFR <60 ml/min/
1.73 m?

Decrease in eGFR of
>40%

Other new coexisting events

Nonhepatic cancer

person-yr

0.57

0.07
0.24
0.37
0.46

0.11

0.83

0.40

7.76

2.53

1.21

0.82

Total

no. at risk

47/1773

6/1757
19/1747
30/1757
37/1745

9/1761
63/1667
32/1745

202/695

185/1660

97/1761

58/1582

Stage F4, Cirrhosis

person-yr no. at risk
1.76 13/167
0.70 5/163
1.20 8/155
239 16/161
2.69 17/153
0.14 1/165
0.81 5/144
0.99 7/163
14.49 18/45
4.49 27/153
2.98 20/164
1.00 6/141

person-yr

0.89

0.06
0.52
0.75
0.99

0.34

0.93

0.46

12.17

2.97

131

1.03

Stage F3, Bridging Fibrosis

rate per 100 no. of events/ rate per 100 no. of events/ rate per 100  no. of events/
no. at risk

16/369

1/362
9/363
13/364
17/362

6/364
15/340
8/363

49/122

46/337

23/368

15/313

0.32

0.00
0.04
0.02
0.05

0.04

0.80

0.30

6.50

2.17

0.97

0.73

Stage FO to F2, No, Mild,
or Moderate Fibrosis

rate per 100 no. of events/
person-yr

no. at risk

18/1237

0/1232
2/1229
1/1232
3/1230

2/1232

43/1183
17/1219
135/528

112/1170

54/1229

37/1128
Sanyal A et al, NEJM 2021



Conclusions

> In the real world CONSTANCES cohort, rates of liver
complications, cardiovascular disease, chronic kidney
disease and all-cause death are increased in NAFLD
subjects, independent of usual risk factors.

» At constant baseline fibrosis grade, rates of clinical
outcomes and death are similar between real world and
liver-biopsed NAFLD patients.

» CONSTANCES may provide data that could be used to
estimate clinical and economic burden of NAFLD in
France and to define target populations for screening.
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