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Supplementary Methods

Histopathologic evaluation

Steatosis (from 0 to 3), ballooning (from 0 to 2), lobular inflammation (from 0 to 3), fibrosis
(from 0 to 4) and NAFLD activity score (NAS) were scored using the NASH clinical research
network (NASH CRN) scoring system.! NAS score was the sum of steatosis, ballooning and
lobular inflammation grades and ranged from 0 to 8.! NASH was diagnosed using the “fatty
liver: inhibition of progression” (FLIP) definition as the presence of steatosis, hepatocyte

ballooning and lobular inflammation with at least 1 point for each category.>



Supplementary Table 1 — Transparent reporting of a multivariable prediction model for
individual prognosis or diagnosis TRIPOD checklist

Section/Topic Checklist Item Page
Title and abstract
Title 1 DV Identify the study as developing and/or validating a multivariable prediction model, 1
i the target population, and the outcome to be predicted.
Abstract 5 DV Prov;de a summary of -ob‘]ectlves, s‘tudy design, setting, partlclpants, sample size, 7.8
predictors, outcome, statistical analysis, results, and conclusions.
Introduction
Explain the medical context (including whether diagnostic or prognostic) and
3a | D;V | rationale for developing or validating the multivariable prediction model, including 9
Background and L
obicctives references to existing models.
) . Specify the objectives, including whether the study describes the development or
3b | D;V S 9-10
validation of the model or both.
Methods
. Describe the study design or source of data (e.g., randomized trial, cohort, or registry . D: 10
4a bv data), separately for the development and validation data sets, if applicable Vi 13-14, Supp
Source of data ’ ’ i Table 2
s | DV Specify the key study dates, including start of accrual; end of accrual; and, if D: 10
’ applicable, end of follow-up. V: Supp Table 2
5a DV Specify key elements of the study setting (e.g., primary care, secondary care, general D: 10
i population) including number and location of centres. V: Supp Table 2
Participants Sb | D;V | Describe eligibility criteria for participants. \13 llil
Sc D;V | Give details of treatments received, if relevant. Not applicable
. Clearly define the outcome that is predicted by the prediction model, including how . D:11, 13
6a | D;V V: 11, 14, Supp
and when assessed.
Outcome Table 2
6b D;V | Report any actions to blind assessment of the outcome to be predicted. \D, } ;
X Clearly define all predictors used in developing or validating the multivariable D: 11,13
Ta D;V LY. X .
. prediction model, including how and when they were measured. V:13
Predictors - - :
. Report any actions to blind assessment of predictors for the outcome and other D:12
7b D;V X
predictors. V:13
Sample size 8 D;V | Explain how the study size was arrived at. 12
.o . Describe how missing data were handled (e.g., complete-case analysis, single
Missing data o] DV imputation, multiple imputation) with details of any imputation method. 14
10a D | Describe how predictors were handled in the analyses. 14
Specify type of model, all model-building procedures (including any predictor
10b D K X Lo 14
Statistical selection), and method for internal validation.
austica 10c V | For validation, describe how the predictions were calculated. 15
analysis methods - -
. Specify all measures used to assess model performance and, if relevant, to compare
10d | D;V . 15
multiple models.
10e V | Describe any model updating (e.g., recalibration) arising from the validation, if done. Not applicable
Risk groups 11 D;V | Provide details on how risk groups were created, if done. Not applicable
De\_/elo_pment VvS. 12 v F or vglldatlon, identify any.dlfferences from the development data in setting, eligibility Supp Table 3
validation criteria, outcome, and predictors.
Results
Describe the flow of participants through the study, including the number of Fioure 1. Su
13a | D;V | participants with and without the outcome and, if applicable, a summary of the g > SUpp
. . Table 2
follow-up time. A diagram may be helpful.
Particinants Describe the characteristics of the participants (basic demographics, clinical features,
P 13b D;V | available predictors), including the number of participants with missing data for Table 1
predictors and outcome.
For validation, show a comparison with the development data of the distribution of
13c V. . . . Table 1
important variables (demographics, predictors and outcome).
14a D | Specify the number of participants and outcome events in each analysis. Table 1
Model . .. . . Supp Table 4
If done, report the unadjusted association between each candidate predictor and
development 14b D Supp Table 5
outcome.
Supp Table 8
Present the full prediction model to allow predictions for individuals (i.e., all
Model 15a D | regression coefficients, and model intercept or baseline survival at a given time 17
specification point).
15b D | Explain how to the use the prediction model. 17
D: 17-19, Table 2,
Model 16 D;V | Report performance measures (with Cls) for the prediction model Figure 2
performance ’ portp p : V: 18-19, Table 2,
Figure 3
Model-updating 17 v If done, report the results from any model updating (i.e., model specification, model Not applicable

performance).




Discussion

Discuss any limitations of the study (such as non-representative sample, few events

Limitations 18 D;V . .. 21
per predictor, missing data).
For validation, discuss the results with reference to performance in the development
19a v S 20-21
. data, and any other validation data.
Interpretation - - - PPN — o
Give an overall interpretation of the results, considering objectives, limitations,
19 | D;V . . . 20-21
results from similar studies, and other relevant evidence.
Implications 20 D;V | Discuss the potential clinical use of the model and implications for future research. 21-22
Other information
Supplementary Provide information about the availability of supplementary resources, such as study
. ‘ 21| DV 21
information protocol, Web calculator, and data sets.
Funding 22 D;V | Give the source of funding and the role of the funders for the present study. 16




Supplementary Table 2 — External validation cohorts description

French bariatric| USA screening China Hong- | China Wenzhou | French NAFLD Malaysian Turkish NAFLD
surgery cohort cohort Kong NAFLD | NAFLD cohort cohort NAFLD cohort cohort
cohort
Study Funding Unrestricted grant Echosens Grant from the Training funding by  [No funding Research grant from  |Scientific research
description from Echosens and Research grant the High level creative the university of fund from Marmara
p Novo Nordisk Council of Hong- Talents from Malaya university
Kong government Department of public
health in Zhejiang
province
Enrolment dates From 2012/04 to From 2015/08 to From 2003/05 to From 2017/01 to From 2013/06 to From 2012/11 to From 2016/01 to
(first and last 2015/05 2018/07 2017/11 2018/03 2018/06 2015/10 2018/09
inclusion)
Study design Prospective cross- Prospective cross- Prospective cross- Prospective cross- Prospective cross- Prospective cross- Prospective cross-

sectional single centre
study

sectional single centre
study

sectional single centre
study

sectional single centre
study-

sectional single centre
study

sectional single centre
study

sectional single centre
study

PMID if data were
used for publication

NA

NA

PMID-30658987
PMID-28506907
PMID-23032979
PMID-2010754

NA

PMID-29577364

PMID-24548002
PMID-25788185
PMID-25184298

NA

Center description

Bariatric surgery
centre

Tertiary military
medical Centre

Hepatology tertiary
care

Hepatology tertiary
care

Hepatology tertiary
care

Hepatology tertiary
care

Hepatology tertiary
care

Eligibility criteria

Inclusion: Severe
obese patients’
candidate to bariatric
surgery with no
history of liver
disease; liver biopsy
performed during the
surgery; a LSM
performed with VCTE
prior to bariatric
surgery.

Exclusion: current
excessive drinking
(average daily
consumption of >20 g
alcohol/day for
women and > 30 g
alcohol/day for men);
long-term
consumption of

Inclusion/exclusion:
Males and females,
>18 and <80 years of
age without a known
history of NAFLD or
other chronic liver
disease to include
HCV, HBV; alcohol
ingestion greater than
the accepted range for
NAFLD (men >21 per
week, women > 14 per
week) and chronic use
of steatogenic
medications
(amiodarone,
methotrexate, etc)
were considered
exclusionary

Inclusion: age > 18
years; biopsy-proven
NAFLD- Exclusion:
other liver disease;
excessive alcohol
consumption;
secondary fatty liver
(e-g- DILI); history of
liver surgery or liver
transplantation;
history of HCC;
history of malignancy
unless if complete
remission > 5 years

Inclusion: age 18-75
years; BMI <35
kg/m?; US, CT or MRI
imaging showing fatty
liver disease;
abnormal ALT but
below 5 ULN; no
alcohol drinking
history or daily
alcohol intake <20 g
for male and 10 g for
female

Inclusion: LB
scheduled of the
evaluation of NAFLD

Inclusion: NAFLD
patients diagnosed on
US following
exclusion of other
cause of CLD
including alcohol

Inclusion: evidence of
hepatic steatosis on
US; abnormal liver
enzymes or
organomegaly;
absence of secondary
causes of hepatic fat
accumulation (e.g.
significant alcohol
consumption and
previous use of
steatogenic drugs)-
Exclusion: patients
with viral hepatitis,
DILI, autoimmune
hepatitis,
metabolic/genetic liver
disease or low
platelets count (< 100
x 10°/L), history of




hepatotoxic drugs;
viral hepatitis,

malignancy and heart
failure

haemochromatosis
FibroScan device
information Probe used Both M and XL Both M and XL Both M and XL M only Both M and XL M only Both M and XL
Probe selection Automanc probe Automanc probe Bot_h probes on all NA Bot_h probes on all NA Automatlc probe
selection tool selection tool patients patients selection tool
B N=4 N=3 N=2 _
N'u mber of N=2 N=2 Experience >100 N=1 Experience >1000 Experience >200 N=1 .
FibroScan operators . Over 1 year L s . L A Experience >10000
. Novice . VCTE examinations |5 years’ experience VCTE examinations |VCTE examinations L
and experience experience for both VCTE examinations
for all for all for both
Histological Evidence of hepatic
information steatosis on US,

Reason to send a

LSM by VCTE, MRE,
MRI-PDFF or ¢T1

Persistent elevated
transaminase, high
metabolic burden

Persistent elevated
transaminase or

Abnormal liver
function tests,
hyperferritinaemia,
metabolic syndrome,

Persistent ALT or
AST > 40 or reasons
for NASH to be
suspected (e'g-

abnormal liver
enzymes or
organomegaly,
absence of secondary
causes of hepatic fat
accumulation (e'g

patient to LB Bariatric surgery above predefined cut- suspicious (_)f elevated LSM by abnorma_l non-invasive significant fibrosis at mgmﬁcanF alcohol
advanced disease, VCTE or CAP tests of liver fibrosis consumption and
offs . . LSM by VCTE, obese .
elevated LSM by (especially LSM) (Fib4, NFS, atient with metabolic [PTEViOUS Use of
VCTE FibroMeter, LSM by ls)yn drome) steatogenic drugs),
VCTE) LSM by VCTE > 6
kPa or rarely patients
with LSM by VCTE <
6 kPa to exclude other
CLD
rcezrétifl (jx?lltllllj le blind rcezrétifl (jxiltllllj le blind Central reading by a  |Routine reading by a |Central reading by a  |Central reading by a  |Central reading by a
LB reading g & single expert single expert single expert single expert single expert

consensus by 2 experts
pathologists

consensus by 2 experts
pathologists

pathologist

pathologist

pathologist

pathologist

pathologist

ALT: alanine transaminase, AST: aspartate aminotransferase, BMI: body mass index, CAP:
tomography, cT1: corrected T1, DILI: drug-induced liver injury, Fib4: fibrosis-4 index, HCC:
MRE: magnetic resonance elastography, MRI: magnetic resonance imaging, MRI-PDFF: MRI proton density fat fraction, NAFLD: non-alcoholic fatty liver disease, NASH:
non-alcoholic steatohepatitis, NFS: NAFLD fibrosis score, PMID: PubMed identifier, ULN: upper limits of normal, US: ultrasound, USA: United States of America, VCTE:

vibration-controlled transient elastography.

controlled attenuation parameter, CLD: chronic liver disease, CT: computed
hepatocellular carcinoma, LB: liver biopsy, LSM: liver stiffness measurement,




Supplementary Table 3 — Potential risk of bias in each external derivation cohort

Potential risk of bias was assessed as follows:
- In patient selection a potential risk of bias is considered if patients are selected for liver biopsy based on the FAST score parameters

which are LSM by VCTE, CAP or AST;
- In LB quality a potential risk of bias for the reference standard is considered when liver biopsy specimens are too small < 15 mm. We
considered that when more than half of the patients had a LB of sufficient size, the risk of bias was low. For wedge liver biopsies we
considered it as unclear since wedge liver biopsy are supposed to be of better quality than needle liver biopsy specimens. Risk of bias was
unclear in the case of reading by a single pathologist and low risk in the case of central double-blind reading;
- In FibroScan examination a risk of bias is considered for LSM by VCTE and CAP measurement if automatic probe selection tool was not
used. The risk of bias was low when both M and XL probes were available and the probe selection was made automatically by the
FibroScan device.

- For the timing, a risk of bias was considered if the median time was greater than two weeks or when there was no information about

timing available. When only a few patients had a time interval greater than two weeks, the risk was categorized as unclear.

Potential bias due to

Patients patients selected for LB
selection based on FibroScan
results or AST
Potential bias in LB
quality
LB quality
Potential bias in LB
reading
Potential bias due to
. robe availabilit
FibroScan P Y
examination

Potential bias due to
probe selection

French
bariatric
surgery cohort

?
(45% have a LB
length > 15mm but
wedge biopsy)

USA screening lg:‘:g‘%ﬁ%‘}% chzlzl::m French Malaysian
cohort cohort NAFLD cohort NAFLD cohort | NAFLD cohort

?
(FibroScan is not
the only criteria,
AST not criteria)

provided)

? ? ? ?
(central reading but | (central reading but | (routine reading by (central reading but
single pathologist) single pathologist) a signle pathologist) single pathologist)

?
(no LB length

(M probe only but
BMI<32)

(M probe only but
BMI <32)

? ?

Turkish
NAFLD cohort

9

(central reading but
single pathologist)




9

Potential bias due to time (a few patients with
interval between time interval > 2
FibroScan and LB weeks)
?
Potential bias due to time (a few patients with
Timin interval between time intorval > 2
g FibroScan and AST )
evaluation
?
Potential bias due to time (a few patients with
interval between LB and time interval > 2
AST evaluation weeks)

M: low risk, ®: high risk, ?: unclear

AST: aspartate aminotransferase, LB: liver biopsy, USA: United States of America, NAFLD: non-alcoholic fatty liver disease.



Supplementary Table 4 — Comparison of model combining AST, ALT or AAR with CAP
and LSM by VCTE

To select the final model parameters, models combining aspartate aminotransferase (AST):
alanine transaminase (ALT) and AST/ALT ratio (AAR) were compared using Akaike
information criterion (AIC) and Bayesian information criterion (BIC). The contribution of each
variable in each model was appraised using the Wald test. The table shows the corresponding
results together with each variable coefficient estimates and 95% confidence intervals.

It can be observed that in each model, both LSM by VCTE and CAP are significant predictors,
based on the Wald test for the logistic regression coefficient. Either AST or ALT are also
significant predictors when combined with LSM by VCTE and CAP. However, the AAR does
not show a significant relationship. The model with the smallest AIC and BIC is the model
combining AST to LSM by VCTE and CAP. This model was therefore selected.

model model model
LSM by VCTE + CAP | LSM by VCTE + CAP+ | LSM by VCTE + CAP
y y y
+ AST ALT + AAR
Bsm ™~ 7-13 (3-67-11-1) x 10° Bsm™ 854 (5-07-12-4) x 10° Bsm™ 7-50 (4-07-11+4) x 10°
LSM by VCTE p=2.0x 10% p=8 x 10° p=8x 10°
Coefficient = Q. . . -3 = Q. . . -3 = Q. . . 3
e;;i;;laéels CAP Bear 9 ;5: (14.1885-1105_40)74 10 Bear” 8 12 S) .4(1)%-1103 1x 10 Bear” 8 6po: (6%18)(6-1103_46)x 10
gnd °CD AST Bast™ 3:19 (1-98-4-55)x 102
=2x10° - -
variable e
importance ALT _ BALT: 9:66 (355-16 1) X 103 -
(Wald test) p=0-0028
Baar™ 4°58 (-2:89-12-2) x 10°!
AAR - - p=0-23
AIC 408-4 431-1 4395
BIC 423-8 446-5 454-9

AAR: AST/ALT ratio, AIC: Akaike information criterion, ALT: alanine transaminase, AST: aspartate
aminotransferase, BIC: Bayesian information criterion, CAP: controlled attenuation parameter, LSM: liver
stiffness measurement, VCTE: vibration-controlled transient elastography-



Supplementary Table 5 — Comparison of all possible nested models

The model with the final parameters combining LSM by VCTE, CAP and AST was compared to all possible nested model using the likelihood

ratio test. AIC and BIC are provided for each model.

The likelihood ratio test was used for comparing the goodness of fit of two nested models. The null hypothesis (HO) of the test was that the more
parsimonious model provided as good a fit as the model with the most parameters.

The table shows that the full model combining LSM by VCTE, CAP and AST is significantly better from each nested sub-model. In addition, it

has the lowest AIC and BIC values.

Model Model model model model model model
LSM by VCTE + LSM by VCTE + LSM by VCTE + CAP+AST LSM by VCTE CAP AST
CAP + AST CAP AST
Likelihood p=1x10°% p=7x 10° p=1x 10° p=2x 10710 p=8 x 10714 p=7x 10!
ratio test
AIC 408-4 438-9 4223 4257 449-0 464-8 451-2
BIC 423-8 450-5 4339 4373 456-8 4725 4589

AIC: Akaike information criterion, AST: aspartate aminotransferase, BIC: Bayesian information criterion,
measurement, VCTE: vibration-controlled transient elastography

CAP: controlled attenuation parameter, LSM: liver stiffness

10




Supplementary Table 6 — FAST cut-offs in the derivation cohort for a sensitivity > 0-90
and a specificity > 0-90 and associated diagnostic performance, for the identification of
patients with NASH+NAS>4+F>2

When using the dual-cut-off approach, a set of two cut-offs were determined to rule in or rule
out patients. The lower cut-off (rule-out cut-off) corresponded to a cut-off for sensitivity > 0.90.
The higher cut-off (rule-in cut-off) corresponded to a cut-off for specificity > 0.90.

The table provides the two cut-offs for a sensitivity > 0.90 and a specificity > 0.90 and their
associated diagnostic performance in terms of sensitivity, specificity, positive and negative
predictive values and positive and negative likelihood ratios.

Cut-off for Se>0-90

Cut-off for Sp>0-90

FAST score cut-off 0-35 0-67

Se (95%CI) Se = 0-90 (0-85-0-94) Se = 0-48 (0-41-0-56)
TP/(TP+FN) 157/(157+17) 84/(84+90)

Sp (95%CTI) Sp =0-53 (0-45-0-60) Sp = 0-90 (0-85-0-94)
TN/(TN+FP) 93/(93+83) 159/(159+17)

PPV (95% CI) PPV =065 (0-58-0-77) PPV =0-83 (0-75-0-87)
TP/(TP+FP) 157/(157+83) 84/(84+17)

NPV (95% CI) NPV = 0-85 (0-77-0-88) NPV = 0-64 (0-56-0-76)
TN/(TN+FN) 93/(93+17) 159/(159+90)

LR+ (95% CI) LR+ =191 (1-62-2-25) LR+ =5-00 (3-10-8-06)
LR- (95% CI) LR-=0-18 (0-12-0-30) LR- = 0-57 (0-49-0-67)

CI: confidence interval, FN: number of false negative, FP: number of false positive, LR-: negative likelihood ratio,
LR+: positive likelihood ratio, NPV: negative predictive value, PPV: positive predictive value, Se: sensitivity, Sp:
specificity, TN: number of true negative, TP: number of true positive.

11



Supplementary Table 7 — Performance comparison of the FAST score with FIB-4 and NFS using the dual-cut-off approach (0-35 and 0-67
for FAST, 1:30 and 3-25 for FIB-4 and -1:-455 and 0:676 for NFS), in the derivation and external validation cohorts

FAST performance for the diagnostic of NASH+NAS>4+F>2 were compared to FIB-4 and NFS in terms of AUROC and when using the dual-cut-
off approach. Cut-offs used were cut-offs for the derivation cohort for FAST and published cut-offs for FIB-4 and NFS.>*

For each lower (rule-out) cut-off, corresponding specificity, negative predictive value and negative likelihood ratio were computed. For each higher
(rule-in) cut-off, corresponding sensitivity, positive predictive value and positive likelihood ratio were computed. The proportion in-between the

rule-in and rule-out cut-offs (grey zone) was also computed. AUROC comparison was performed using the Delong test.

Of note the cases where both sensitivity and positive predictive value were equal to zero corresponded to cases where only false positive patients
were found above the specified threshold. The cases where the sensitivity was equal to zero and the positive predictive value was equal to NaN
(not a number) corresponded to the case where all score values were below the specified threshold.

Derivation cohort French bariatric] USA screening | China Hong-Kong | China Wenzhou | French NAFLD Malaysian Turkish NAFLD | Pooled external
surgery cohort cohort NAFLD cohort NAFLD cohort cohort NAFLD cohort cohort patients cohort
n 339 75 233 83 104 182 175 129 981
Prevalence of | (0,339 (500) 12/75 (16%) 28/233 (12%) 36/83 (43%) 9/104 (9%) 78182 (43%) | 351175 20%) | 747129 (57%) | 272/981 (28%)
NASH+NAS>4+F>2
0-94 (0-89- 0-86 (0-80- 0-84 (0-73- 0-80 (0-73- 0-85 (0-78- 0-74 (0-65- 0-85 (0-82-
o, . I5_0)- . 76-0-
AUROC (95% CI) 0-80 (0-75-0-84) 0-99) 092) 0-85 (0-76-0-93) 0-95) 0-86) 0-91) 0-82) 0-87)
Se (at FAST Se=0-49 Se=0-67 Se=0-25 Se=0-58 Se=0-44 Se=0-45 Se=0-60 Se=0-49 Se=0-49
score=0-67) (82/168) (8/12) (7/28) (21/36) (4/9) (35/78) (21735) (36/74) (132/272)
Sp (at FAST Sp=0-52 Sp=0-76 Sp=0-85 Sp=0-55 Sp=0-56 Sp=0-56 Sp=0-54 Sp=0-35 Sp=0-64
score=0-35) (89/171) (48/63) (174/205) (26/47) (53/95) (58/104) (75/140) (19/55) (453/709)
PPV (at FAST PPV=0-83 PPV=0-67 PPV=0-78 PPV=0-81 PPV=0-33 PPV=0-76 PPV=0-54 PPV=0-78 PPV=0-69
FAST score=0-67) (82/99) (8/12) (7/9) (21/26) (4/12) (35/46) (21/39) (36/46) (132/190)
NPV (at FAST NPV=0-84 NPV=1-00 NPV=0-95 NPV=0-93 NPV=0-98 NPV=0-87 NPV=0-97 NPV=0-73 NPV=0-94
score=0-35) (89/106) (48/48) (174/184) (26/28) (53/54) (58/67) (75/77) (19/26) (453/484)
LR+ (at FAST
score=0-67) LR+=4-91 LR+=10-50 LR+=25-62 LR+=5-48 LR+=5-28 LR+=4-24 LR+=4-67 LR+=2-68 LR+=5-93
LR- (at FAST LR-=0-19 LR-=0-00 LR-=0-42 LR-=0-10 LR-=0-20 LR-=0-21 LR-=0-11 LR-=0-27 LR-=0-18
score=0-35)

12



Grey zone (FAST

between 0-35and | 131/339 (39%) 15/75 20%) | 39/233 (17%) 29/83 (35%) 37/104 36%) | 69182 38%) | 58/175(33%) | 57129 44%) | 304/981 (31%)
0-67)
N 0-82 (0-70- 070 (0-60- NN 0-58 (0-33- 063 (0-55- 0-80 (0-71- 075 (0-67- 0-74 (0-70-
FIB-4 AUROC | 070 (0-65-0-76) e ot 076 (0-65-0-87) 0:83) 071) ooy A A
AUROC
comparison vs p=0-0019 p=0-054 p=0-00011 p=0-16 p=0-013 p=0-00016 p=0-29 p=0-79 p=2x 10”
FAST
Se=0-00 (0/12) | Se=0-00 (0/28) Se=0-09 (7/78) | Se=0-03 (1/35) | se=0-08 (6/74) Se=0-07
Se (at FIB-4=3-25) | Se=0-08 (14/168) $p0-02 $p0-76 Se=0-11(4/36) | Se=0-00 (0/9) Sp0-53 Sp0-83 $p0-76 (18272)
Sp (at FIB-4=1-30) | Sp=0-75 (129/171) B3/63) (55/205) Sp=0-70 (33/47) | Sp=0-81 (77/95) 5104 (L16/140) 2153) Sp=0-76
(536/709)
PPV (at FIB-4=3-25) | PPV=0-88 (14/16) | PPV=NaN PPV=NaN PPV=0-80 (4/5) | PPV=0-00 (0/2) PPZ’;&' 88 PPE‘%‘ 2 PP?;él)' 00 Pl()l\;gs‘zz
NPV (at FIB- NPV=0-65 NPV=0-89 NPV=0-91 NPV=0-77 NPV=0-93 . " /¢ /-
4=1-30) (129/197) (58/65) (155/170) (33/43) (77/83) NPV=0-65 NPV=0-92 NPV=0-57 NPV=0-83
(55/84) (116/126) (42/74) (536/645)
LR+ (at FIB-4=3-25) LR+=7-12 LR+=NaN LR+=NaN LR+=5-22 LR+=0-00 LR+=9-33 LR+=1-33 LR+=Inf LR+=6-70
LR- (at FIB-4=1-30) LR-=0-54 LR=0-63 LR=0-71 LR-=0-40 LR-=0-82 LR-=0-70 LR-=0-34 LR-=0-57 LR-=0-53
Grey zone (FIB-4
between 1-30 and |  126/339 (37%) 10/75 (13%) | 63/233 27%) 35/83 (42%) 19/104 (18%) | 907182 49%) | 45175 26%) | 49/129 38%) | 311/981 (32%)
325)
0-62 (0-41- 0-67 (0-57- 0-53 (0-25- 0-66 (0-58- 0-77 (0-68- 0-67 (0-57- 0-68 (0-65-
o, . .63.0- . .50-0)-
AUROC (95% CI) |  0-69 (0-63-0-75) 052) e 0-62 (0-50-0-74) 0.81) 074) 056 076) 072)
AUROC
comparison vs p=0-0021 p=0-0016 p=0-00088 p=0-0022 p=0-016 p=0-0031 p=0-16 p=0-26 p=2x 10"
FAST
N N Se=0-31 N Se=0-14 Se=0-19
Se (at NFS=0-676) | Se=0-17 (29/168) Se‘so i?)(;s/ 12) ] Se SO iggsézg) Se=0-17(6/36) | Se=0-00 (0/9) (24/78) Se SO 2(6)_(726/35) (10/74) (51272)
Sp (at NFS=-1-455) | Sp=0-53 (90/171) (12’2 63 (71’7 1205) Sp=0-43 (20/47) | Sp=0-85 (81/95) Sp=0-33 (]187 /140) Sp=0-53 Sp=0-52
(34/104) (29/55) (370/709)
NFS
PPV (at NFS=0-676) | PPV=0-69 29142) | PPV 0:36 PPVZO19 | ppv=086 (6/7) | PPv=0-00(0r1) | PRV 062 PPV=0:30 PPV=0-83 PPV=0:30
NPV (at NFSer NPV0.60 @nt) (5127) NPV-0.60 NPV0.03 (89/143) 2/4) (10/12) (51/101)
1-455) G013D) NPV=0-88 NPV=0-93 2029) B8 NPV=0-81 NPV=0-89 NPV=0-58 NPV=0-85
(22/25) (77/83) (34/42) (107/120) (29/50) (370/436)
R S 7O LR+=2-27 LR+=3-00 LR+=1-66 LR+=7-83 LR+=0-00 LR+=2-13 LR+=4-00 LR+=3-72 LR+=2-66
-@ 1-455) LR-=0-46 LR-=0-72 LR-=0-57 LR-=0-59 LR-=0-78 LR-=0-31 LR-=0-49 LR-=0-54 LR-=0-46
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Grey zone (NFS
between
-1-455 and 0-676)

166/339 (49%)

39/75 (52%)

123/233 (53%)

47/83 (57%)

16/104 (15%)

101/182 (55%)

51/175 (29%)

67/129 (52%)

444/981 (45%)

AUROC: area under the receiver operating curve, CI: confidence interval, F: fibrosis stage, FIB-4: fibrosis-4 index, LR-: negative likelihood ratio, LR+: positive likelihood
ratio, NAFLD: non-alcoholic fatty liver disease, NaN: not a number, NAS: NAFLD activity score, NASH: non-alcoholic steatohepatitis, NFS: NAFLD fibrosis score, NPV:
negative predictive value, PPV: positive predictive value, Se: sensitivity, Sp: specificity, USA: United States of America.
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Supplementary Table 8 — Comparison of diagnostic performance of the FAST score and the score combining LSM by VCTE, CAP, AST

and DM or HTN

Extra models combining LSM by VCTE, CAP and AST with DM or HTN were constructed. No parameter selection was performed since the parameters for the FAST score

were combined with either DM or HTN. Each score was developed the same way as the FAST score, in the same derivation cohort.

The AUROC of each score (the FAST score, the score combining LSM by VCTE, CAP, AST and DM and the score combining LSM by VCTE, CAP, AST and HTN) were
appraised in each cohort (the derivation cohort and all external validation cohort). Area under the receiver operating curve comparison was performed using the Delong test.

China

e Fr(.md.l USA Hong- China French Malaysian Turkish Pooled
Derivation bariatric . Wenzhou external
screening Kong NAFLD NAFLD NAFLD .
cohort surgery NAFLD patients
cohort NAFLD cohort cohort cohort
cohort cohort cohort
cohort
N 339 75 233 83 104 182 175 129 981
Prevalence of NASH+NAS>4-+F>2 168/339 (50%) 12/75 (16%) 28/233 (12%) 36/83 (43%) 9/104 (9%) 78/182 (43%) 35/175 (20%) 74/129 (57%) 2(7222@31
AUROC (95% CI) for FAST score
0-80 (0-76-0-85 0-95 (0-91-0-99 0-86 (0-80-0-93 0-85 (0-76-0-93 0-84(0-73-0-95 0-80 (0-73-0-86 0-85 (0-78-0-91 0-74 (0-65-0-82 0-85(0-83-0-87
(LSM by VCTE + CAP + AST) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
AUROC (95% CI) for the score
0-83 (0-79-0-87 0-93 (0-89-0-98 0-86 (0-79-0-93 0-83 (0-74-0-92 0-83 (0-70-0-95 0-79 (0-73-0-86 0-86 (0-80-0-92 0-73 (0-65-0-82 0-85 (0-82-0-87
LSM by VCTE + CAP + AST + DM ¢ ) ¢ ) ¢ ) ¢ ) ¢ ) ¢ ) ¢ ) ¢ ) ¢ )
AUROC comparison vs FAST p=0-051 p=0-30 p=0-62 p=0-39 p=0-68 p=0-76 p=0-32 p=0-86 p=0-92
AUROC (95% CI) for the score
LSM by VCTE + CAP+AST + 0-81(0-77-0-86) | 0-95(0-91-0-99) | 0-85(0-78-0-92) | 0-82(0-72:0-91) | 0-83(0-71-0-94) - 0-85(0-79-092) | 0-75(0-67-0-84) | 0-86(0-84-0-89)
HTN
AUROC comparison vs FAST p=0-21 p=0-70 p=0-20 p=0-0062 p=0-18 - p=0-36 p=0-18 p=0-43

AUROC: area under the receiver operating curve, CAP: controlled attenuation parameter, CI: confidence interval, DM: diabetes mellitus, HTN: hypertension, LSM: liver
stiffness measurement, NAFLD: non-alcoholic fatty liver disease, VCTE: vibration-controlled transient elastography, USA: United States of America.
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Supplementary Table 9 — FAST cut-offs for a sensitivity > 0-90 and a specificity > 0-90

and associated diagnostic performance,

NASH+NAS>4+F>3

Cut-off for Se>0-90

Cut-off for Sp>0-90

FAST score Cut-off 0-38 0-76

Se (95%CI) Se =0-91 (0-84-0-95) Se = 0-42 (0-32-0-52)
TP/(TP+FN) 98/(98+10) 45/(45+63)

Sp (95%CI) Sp=0-47 (0-41-0-54) Sp =0-92 (0-88-0-95)
TN/(TN+FP) 114/(114+128) 223/(223+19)

PPV (95% CI) PPV = 0-43 (0-37-0-62) PPV = 0-70 (0-60-0-78)
TP/(TP+FP) 98/(98+128) 45/(45+19)

NPV (95% CI) NPV'=0-92 (0-86-0-94) NPV = 0-78 (0-70-0-86)
TN/(TN+FN) 114/(114+10) (223/(223+63)

LR+ (95% CI) LR+ = 1-72 (1-50-1-96) LR+ =531 (3-26-8:63)
LR- (95% CI) LR- =0-20 (0-11-0-36) LR- =063 (0-54-0-75)

for the identification of patients with

CI: confidence interval, FN: number of false negative, FP: number of false positive, LR-: negative likelihood ratio,
LR+: positive likelihood ratio, NPV: negative predictive value, PPV: positive predictive value, Se: sensitivity, Sp:

specificity, TN: number of true negative, TP: number of true positive.

16



Supplementary Table 10: Diagnostic performance of the FAST score for the diagnostic of

NASH+NAS>4+F>3 in the derivation and external validation cohorts
Performance using dual cut-off
AUROC Prevalence of (cut-offs from derivation cohort)
95% n
CI) NASH+NAS>4+F>3 rule-out rule-in
grey zone
zone
FAST<0-38 FAST: 0-38- | FAST>0-76
0-76 n=64/350
n=158/350 (18%)
ivati 79 (0. (45%) Sp=0-92
Derivation 0 709‘ 2(33)74_ 350 108/350 (31%) (223/242)
cohort Se=0-42
(45/108)
PPV=0-70
(45/64)
FAST: 0-38- | FAST>0-76
n=69/110 (63%) 0-76 n=10/110
French Se=1-00 (10/10) n=31/110 (9%)
o 0L (0. (28%) Sp=0-96
bariatric 0-94(0-89 110 10/110 (9%) (96/100)
surgery 0-99) Se=0-60
cohort (6/10)
PPV=0-60
(6/10)
FAST<0-38 FAST: 0-38- | FAST>0-76
n=200/242 0-76 n=3/242
n=39/242 (1%)
USA 0-88 (0-79- Se=0-60 (6/10) (16%) Sp=1-00
screening 0-98) 242 10/242 (4%) Sp=0-83 (231/232)
cohort (193/232) Se=0-20
NPV=0-98 (2/10)
(193/197) PPV=0-67
(2/3)
FAST<0-38 FAST: 0-38- | FAST>0-76
n=30/83 (36%) 0-76 n=11/83
China Hong- Se=0-92/24/26) n=42/83 (13%)
. Sp=0-47 (51%) Sp=0-95
Kong 0 83_(()2)71' 83 26/83 (31%) 27/57) (54/57)
NAFLD NPV=0-93 Se=0-31
cohort (27/29) (8/26)
PPV=0-73
(8/11)
FAST<0-38 FAST: 0-38- | FAST>0-76
n=59/104 (57%) 0-76 n=3/104
China Se=1-00 (3/3) n=42/104 (3%)
Wenzhou 0-88 (0-78- Sp=0-57 (40%) Sp=0-97
NAFLD 0.59) 104 3/104 (3%) (58/101) (98/101)
NPV=1-00 Se=0-00
cohort (58/58) (0/3)
PPV=0-00
(0/3)
FAST<0-38 FAST: 0-38- | FAST>0-76
n=75/182 (41%) 0-76 n=27/182
Se=0-92 (45/49) n=80/182 (15%)
French 0-83 (0-77- Sp=0-51 (44%) Sp=0-94
NAFLD 0-89) 182 (68/133) (125/133)
cohort NPV=0-94 Se=0-39
(68/72) (19/49)
PPV=0-70
(19/27)
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FAST<0-38 FAST: 0-38- | FAST>0-76
n=81/176 (46%) 0-76 n=23/176
) Se=0-88 (23/26) n=72/176 (13%)
Malaysian 083 (075 Sp=0-52 (41%) Sp=0-93
NAFLD 0o | 176 26/176 (15%) (78/50) (139/150)
cohort NPV=0-96 Se=0-46
(78/81) (12/26)

PPV=0-52
(12/23)

FAST<0-38 FAST: 0-38- | FAST>0-76

n=31/129 (24%) 0-76 n=28/129
) Se=0-89 (40/45) n=70/129 (22%)
Turkish 0-73 (0-64- Sp=0-29 (54%) Sp=0-89
NAFLD 0-83) 129 45/129 (35%) (24/84) (75/84)
cohort NPV=0-83 Se=0-42
(24/29) (19/45)

PPV=0-68
(19/28)

FAST<0-38 FAST: 0-38- | FAST>0-76

n=545/1026 0-76 n=105/1026
Pooled (53%) n=376/1026 (10%)
PN Se=0-89 (37%) Sp=0-95

external 0-86 (0-83- | 456 169/1026 (16%) (151/169) (818/857)
patients 0-89) Sp=0-60 Se=0-39
cohort (517/857) (66/169)
NPV=0-97 PPV=0-63

(517/535) (66/105)

AUROC: area under the receiver operating curve, NALFD: non-alcoholic fatty liver disease, NASH: non-alcoholic
fatty liver disease: NAS: NAFLD activity score, NPV: negative predictive value, PPV: positive predictive value,
Se: sensitivity, Sp: specificity, USA: United States of America.
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Supplementary Table 11: Comparison of FAST score, FAST score individual parameters
and histological parameters between correctly classified and misclassified patients in the
rule-out and rule-in zones

Rule-out zone Rule-in zone
(FAST<0.35) (FAST>0.67)
False negative True negative P value False positive True positive P value
n 18 95 - 17 84 —
FAST score 0:29 (0-16-0-30) | 0-19 (0-12-0-30) 0-18 0-78 (0-73-0-85) | 0-80 (0-72-0-89) 0-28
LSM by VCTE 62 (4:6-11-3) 61 (4-8-8-0) 0-45 18-8 (12-5-23-1) | 17:6 (11-8-26-3) 0-72
CAP 334 (294-340 312 (275-342) 0-45 369 (318-400) 370 (348-394) 0-81
AST 24-0 (22-0-28-8) | 24:0(20-0-30-5) 0-92 43-0 (36:0-59-0) | 55-5(44:0-70-0) 0-12
Fibrosis stage 2x 10" 8x 107
0 0/18 (0%) 39/95 (41%) 2117 (12%) 0/84 (0%)
1 0/18 (0%) 43/95 (45%) 717 (41%) 0/84 (0%)
2 10 /18 (56%) 6/95 (6%) 2/17 (12%) 23/84 (27%)
3 7/18 (39%) 6/95 (6%) 417 (24%) 42/84 (50%)

4 1/18 (6%) 1/95 (1%) 2/17 (12%) 19/84 (23%)
Ballooning grade 2x 107 1x10?
0 0/18 (0%) 48/95 (51%) 7/17 (41%) 0/84 (0%)

1 8/18 (44%) 40/95 (42%) 9/17 (53%) 25/84 (30%)

2 10/18 (56%) 7/95 (1%) 1/17 (6%) 59/84 (70%)

Lobular inflammation 1x 107 33x10*
0 0/18 (0%) 50/95 (53%) 3/17 (18%) 0/84 (0%)

1 14/18 (78%) 45/95 (47%) 14/17 (82%) 57/84 (68%)

2 3/18 (17%) 0/95 (0%) 0/17 (0%) 25/84 (30%)

3 1/18 (6%) 0/95 (0%) 0/17 (0%) 2/84 (2%)

Steatosis grade 0-022 5.0x 10*

0 0/18 (0%) 16/95 (17%)
1 4/18 (22%) 40/95 (42%) 8/17 (47%) 6/84 (7%)
2 10 (56%) 26/95 (27%) 3/17 (18%) 29/84 (35%)
3 4 (22%) 13/95 (14%) 6/17 (35%) 49/84 (58%)
NAS>4 5x10° 1x10°
No 0/18 (0%) 72/95 (76%) 10/17 (59%) 0/84 (0%)
Yes 18/18 (100%) 23/95 (24%) 7 (41%) 84/84 (100%)
NASH 2x 107 1x107
No 0/18 (0%) 67/95 (69%) 8/17 (47%) 0/84 (0%)
Yes 18/18 (100%) 28/95 (31%) 9/17 (53%) 84/84 (100%)

Distribution is expressed as median (interquartile range: quartile 1- quartile 3) or figure (percentage). AST:
aspartate aminotransferase, CAP: controlled attenuation parameter, FAST score: Fibroscan AST score, LSM: liver
stiffness measurement, NAFLD: non-alcoholic fatty liver disease, NASH: non-alcoholic steatohepatitis, NAS:
NAFLD activity score, VCTE: vibration-controlled transient elastography.
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Supplementary Figure 1. Boxplot of FAST score in the derivation cohort versus (A)
fibrosis stage, (B) steatosis grade, (C) lobular inflammation grade, (D) ballooning grade.
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