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Table S1. Definitions of Variables in the Analysis

Variable Values/Levels Calculation Source Variables (NHANES) Reference(s)
NONINVASIVE LIVER TESTS
APRI Continuous Calculation: (AST / upper limit of normal) / LBXSASSI, LBXPLTSI, RIAGENDR Shah et al (2009)*
platelets Nowicki and Pizzorno
Note: AST ULN 37 male, 31 female (2020)?
Units: AST in U/L, platelets n 10° cells/L
CAP Continuous Calculation: None, as reported (dB/m) LUXCAPM
FAST score Continuous Calculation: LUXCAPM, LUXSMED, LBXSASSI Newsome et al (2020)3
exp[-1.65 + 1.07 x In(LSM) + 2.66*10® x CAP?-
63.3 x AST'] /
[1 +exp(-1.65 + 1.07 x In(LSM) + 2.66*10%*
CAP? - 63.3 x ASTY)]
Units: CAP in dB/m, LSM in kPa
FIB-4 Continuous Calculation: (age x AST) / (platelet x VALT) AGEYR, LBXPLTSI, LBXSASSI, Shah et al (2009)!
Units: age in years, ALT in U/L, AST in U/L, LBXSATSI
platelets in 10° cells/L
LSM Continuous Calculation: None, as reported (kPa) LUXSMED
SAMPLE CHARACTERISTICS
Age Continuous Calculation: None, as reported (note: age 280 is RIDAGEYR
coded as 80, due to censoring in NHANES)
Units: Years
BMI category Lean, overweight, Calculation: Lean if BMI <25, overweight if BMI BMXBMI CDC (2022)%

obese

>25 and <30, obese if BMI >30

CV history (%)

ASCVD Indicator (0/1) Calculation: MCQ160C, MCQ160D, MCQI160E, | See NHANES CDQ
self-reported history of coronary heart disease, heart | MCQ160F, CDQ001-006, documentation for
attack, or stroke CDQO009D, CDQO09E, CDQO09F, definition of angina pectoris
or CDQO009G according to the Rose
self-reported history of angina pectoris or questionnaire
angina pectoris according to the Rose questionnaire

HF Indicator (0/1) Calculation: self-reported history of heart failure MCQ160B

Any CVD Indicator (0/1) Calculation: ASCVD and/or HF Derived from ASCVD and HF

CV risk factors

Current cigarette smoking Indicator (0/1) Calculation: self-report of ever having smoked SMQ020, SMQ040
2100 cigarettes, and currently smoking every day or
some days

Diabetes Indicator (0/1) Calculation: self-report of a participant ever having | DIQO010

been told they had diabetes or borderline diabetes
by a health professional
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Table S1. Definitions of Variables in the Analysis

Variable Values/Levels Calculation Source Variables (NHANES) Reference(s)
Total cholesterol
mg/dL Continuous Calculation: None, as reported LBXTC
High total cholesterol Indicator (0/1) Calculation: Total cholesterol 2200 mg/dL Derived from total cholesterol
HDL-C
mg/dL Continuous Calculation: None, as reported LBDHDD
Low HDL-C Indicator (0/1) Calculation: male <40 mg/dL, female <50 mg/dL | Derived from HDL-C AHA (2021)°
Systolic blood pressure
mmHg Continuous Calculation: Mean of up to 3 measures reported BPXOSY1-3
SBP 2130 mmHg Indicator (0/1) Calculation: Mean SBP 2130 mmHg Derived from SBP AHA (2021)°
SBP >140 mmHg Indicator (0/1) Calculation: Mean SBP >140 mmHg
On medication for SBP Indicator (0/1) Calculation: self-report of a participant ever BPQ020, BPQ0O40A, BPQO50A
having been told they had hypertension, prescribed
medication for hypertension, and currently taking
the medication
Heavy-metal exposure
High arsenic Indicator (0/1) Calculation: arsenic (urine) 235 ug/L URXUAS Keil et al (2011)°
High cadmium Indicator (0/1) Calculation: cadmium (blood) 25 ug/L LBXBCD
High lead Indicator (0/1) Calculation: lead (blood) 230 ug/L LBXBPB
High mercury Indicator (0/1) Calculation: mercury (blood) 215 ug/L LBXTHG
Low selenium Indicator (0/1) Calculation: selenium <120 ug/L LBXBSE Wimmer et al (2014)”
High selenium Indicator (0/1) Calculation: selenium >160 ug/L LBXBSE
Other liver disease Indicator (0/1) Calculation: Reflects evidence/history of excessive | ALQ111, ALQI121, ALQ130, CDC (2019)®

alcohol consumption, hepatitis B, or hepatitis C.
Excessive alcohol consumption was defined as
mean drinks per day >2 for men and >1 for women
(aligning with the CDC), among participants who
had ever consumed alcohol (ALQ111) and reported
drinking alcohol in the past 12 months (ALQ121).
Hepatitis B and C were defined by self-report of a
participant ever having been told they had either
condition by a health professional.

HEQO010, HEQ030
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Table S1. Definitions of Variables in the Analysis

Variable Values/Levels Calculation Source Variables (NHANES) Reference(s)
Race/ethnicity Asian, Black, Mexican | Calculation: RIDRETH3
American, Other Mexican if RIDRETH3=1, Other Hispanic if
Hispanic, White, RIDRETH3=2, White if RIDRETH3=3, Black if
Other (incl. mixed) RIDRETH3=4, Asian if RIDRETH3=6, Other if
RIDRETH3=7
Sex Female, male Calculation: male if RIAGENDR=1, female if RIAGENDR

RIAGENDR=2, NA otherwise

Abbreviations: ALT, alanine transaminase; APRI, AST-to-Platelet Ratio Index; ASCVD, atherosclerotic cardiovascular disease; AST, aspartate transaminase; BMI, body mass index; CAP, controlled attenuation parameter;
CDC, Centers for Disease Control and Prevention; CV, cardiovascular; CVD, cardiovascular disease; FAST, FibroScan + AST; FIB-4, Fibrosis-4 index; HDL-c, high-density lipoprotein cholesterol; HE, heart failure; LSM,
liver stiffness measurement; SBP, systolic blood pressure; ULN, upper limit of normal.
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Table S2. Distributions of NASH Prevalence vs LSM

LSM FAST FAST FAST FAST FIB-4 FIB-4 FIB-4 FIB-4 APRI APRI APRI
>0.35 >0.48 >0.57 >0.67 >0.90 >1.30 >1.59 >2.67 >0.50 >0.70 >1.50
(n=315) (n=177) (n=118) (n=70) (n=976) (n=474) (n=275) (n=42) (n=133) (n=46) (n=9)

0-1 - - - - - - - - - - -

1-2 - - - - - - - - - - -
2-3 - - - - 1.8% 2.8% 3.8% - 5.9% - -
3-4 0.6% 0.3% - - 9.0% 9.8% 8.9% 9.5% 1.9% 3.0% -
4-5 2.7% 0.8% 0.9% - 20.5% 19.3% 17.8% 8.9% 9.0% 7.7% -
5-6 11.2% 8.6% 2.0% - 16.6% 15.6% 17.0% 15.9% 16.3% 10.9% -
6-7 12.3% 8.8% 7.1% 6.3% 18.0% 18.8% 17.6% 14.0% 13.6% 15.7% -
7-8 9.2% 7.3% 7.4% 5.6% 8.3% 6.0% 5.1% 2.2% 9.5% 1.1% -
8-9 12.5% 8.5% 5.5% 3.7% 5.8% 5.8% 7.1% 5.3% 8.7% 6.8% 34.5%
9-10 6.4% 4.0% 4.4% 0.5% 4.5% 2.6% 1.9% 3.2% 0.7% 1.0% 8.9%
10-11 7.5% 8.5% 9.8% 5.1% 2.7% 3.6% 4.2% 1.1% 6.1% 5.5% -
11-12 2.5% 3.5% 1.2% 0.8% 1.8% 2.0% 2.9% 8.4% 0.8% 1.3% -
12-13 4.4% 5.4% 7.7% 12.0% 1.7% 2.6% 3.1% 11.0% 8.0% 15.6% -
13-14 3.8% 5.9% 6.4% 3.0% 1.8% 2.3% 3.0% - 6.1% 10.6% -
14-15 1.7% 2.8% 2.8% 1.3% 1.6% 0.7% 1.3% 3.1% 1.5% 3.4% 15.8%
15-16 4.4% 5.3% 7.6% 10.0% 1.5% 2.0% 2.3% 5.2% 4.0% 9.7% 27.6%
16-17 1.4% 2.2% 3.2% 4.4% 0.4% - - - - - -
17-18 1.3% 2.0% 2.9% 2.9% 0.6% 1.1% 1.8% 7.3% 1.9% 0.7% 6.4%
18-19 2.2% 2.7% 3.6% 3.7% 0.4% 0.7% - - - - -
19-20 0.3% 0.4% 0.6% 1.0% 0.1% 0.2% - - 0.7% - -
20-21 0.1% 0.2% 0.3% - 0.2% 0.4% 0.7% - - - -
21-22 0.2% 0.3% 0.4% - 0.1% 0.2% 0.1% - - - -
22-23 1.2% 1.9% 0.4% 0.7% 0.7% 1.0% 0.4% - - - -
23-24 2.1% 2.2% 0.8% 1.3% 0.8% 0.9% - - 0.8% 2.4% -
24-25 1.8% 2.9% 3.9% 5.9% 0.3% 0.2% 0.4% 1.1% 0.8% 1.2% -
25-26 0.1% 0.2% 0.2% 0.4% 0.0% 0.1% 0.2% 1.3% 0.3% 0.7% 6.8%
26-27 0.1% 0.1% 0.2% 0.3% 0.0% 0.1% 0.1% 1.0% 0.2% - -
27-28 0.3% 0.5% 0.7% 1.2% 0.1% - - - - - -
28-29 0.2% 0.3% 0.4% 0.7% - - - - - - -
29-30 0.1% 0.1% - - - - - - - - -
30-31 0.1% 0.2% - - - - - - - - -
31-32 2.2% 3.6% 5.1% 8.3% - - - - 0.6% 1.8% -
32-33 0.1% 0.2% 0.3% 0.6% 0.1% - - - - - -
33-34 1.1% 1.7% 2.3% 3.7% 0.4% 0.8% - - - - -
34-35 - - - - - - - - - - -
35-36 0.5% 0.9% 1.2% - - - - - - - -
36-37 0.0% 0.1% 0.1% 0.1% 0.0% - - - - - -
37-38 - - - - - - - - - - -
38-39 - - - - - - - - - - -
39-40 0.1% - - - - - - - - - -
40-41 - - - - - - - - - - -
41-42 - - - - - - - - - - -
42-43 - - - - - - - - - - -
43-44 0.4% - - - - - - - - - -
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Table S2. Distributions of NASH Prevalence vs LSM

LSM FAST FAST FAST FAST FIB-4 FIB-4 FIB-4 FIB-4 APRI APRI APRI
>0.35 >0.48 >0.57 >0.67 >0.90 >1.30 >1.59 >2.67 >0.50 >0.70 >1.50
(n=315) (n=177) (n=118) (n=70) (n=976) (n=474) (n=275) (n=42) (n=133) (n=46) (n=9)

4445 - - - - - - - - - - -

45-46 - - - - - - - - - - -

46-47 0.3% 0.1% 0.2% 0.3% 0.1% 0.1% 0.1% - - - -

47-48 - - - - - - - - - - -

48-49 - - - - - - - - - - -

49-50 0.9% 1.5% 2.1% 3.4% - - - - - - -

50-51 - - - - - - - - - - -

5152 — - - - - - - - - - -

5253 - - - - - - - - - - -

5354 - - - - - - - - - - -

5455 - - - - - - - - - - -

5556 — - - - - - - - - - -

5657 - - - - - - - - - - -

57-58 0.1% 0.2% 0.3% 0.5% 0.0% 0.1% 0.2% 1.5% 0.3% 0.9% -

5859 - - - - - - - - - - -

5960  — _ - - - _ - - - - -

60-61 0.4% 0.6% 0.9% 1.4% - - - - - _ —

6162 - - - - - - - - - - -

6263 - - - - - - - - - - -

63-64 - - - - - - - - - - -

64-65 0.4% 0.6% 0.9% 1.4% - - — — - — —

65-66 0.8% 1.3% 1.8% 2.9% - — - - - - -

66-67 - - - - - - - - - - -

6768 - - - - - - - - - - -

68-69 - - - - - - - - - - -

69-70 0.2% 0.3% 0.3% 0.5% 0.1% - - - 0.3% - -

7071 - - - - - - - - - - -

7172 - - - - - - - - - - -

7273 - - - - - - - - - - -

73-74 0.7% 1.1% 1.6% 2.6% - - - - - — -

74-75 0.1% 0.1% 0.2% 0.3% - - - - - - -

>75 1.0% 1.5% 1.9% 3.1% 0.0% 0.1% 2.1%
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SCENARIO ANALYSIS DEFINITIONS
MAESTRO-NASH eligibility criteria

Scenarios based on the MAESTRO-NASH eligibility criteria were informed by the algorithm depicted in Loomba et al. (2022),” as replicated
below.

In the NHANES 2017-March 2020 cycle, MRI-PDFF and liver biopsy were not conducted. Consequently, the following screening steps were
modeled:

Step 1: Evidence of >3 risk factors of significant fibrosis, including:

*  Age>50 years

*  BMI>30 kg/m2

e AST >20 U/L or AST/ALT =1

*  Diabetes (self-report of being told by a healthcare professional that one had diabetes or “borderline” diabetes)

e  Dyslipidemia (total cholesterol 2200 mg/dL, triglycerides 2150 mg/dL, LDL-C 2130 mg/dL, or low HDL-C defined as <50 mg/dL for
women and <40 mg/dL for men)

*  Hypertension (systolic blood pressure 2130 mmHg or diastolic blood pressure 285 mmHg)

. Metabolic syndrome (=3 of: HbAlc >5.7% and/or treatment for high blood glucose, waist circumference >35 inches for women and >40
inches for men, hypertension and/or treatment for high blood pressure, triglycerides >150 mg/dL or treatment for high cholesterol, low

HDL-C)
Step 2: Steatosis reflected by controlled attenuation parameter (CAP) 2280 dB/m, from VCTE
Step 3: Liver stiffness measure (LSM) 28.5 kPa, from VCTE

In addition to the steps above, three scenarios were modeled varying access to care, reflective of individuals who might be diagnosed with NASH
in practice. These included:

. Scenario A: No restriction on access to care
e Scenario B: Initial restriction to individuals with =1 healthcare visits in last year (NHANES variable HUQ051)

*  Scenario C: Initial restriction to individuals with 21 healthcare visits in last year NHANES variable HUQO051) and no evidence of other
liver disease (excessive alcohol consumption, hepatitis B, or hepatitis C)

MAESTRO-NASH Study Design:
Randomized, Double-Blind, Placebo-Controlled Serial Liver Biopsy Study

Sy Placebo |
E
o MRL-PDFF §
a Liver Biopsy § 100 mg Resmetirom
A LDL-C
AA
D1 W16 w24 ws2 Month 54
Primary Outcome

Endpoints Endpoint

HATIO A ks rces
’ 23

»  Age >50 years

Liver Biopsy
Body mass index >30 kg/m? Metabolic NAS 24
> Elevated liver enzymes Risk Factors All NAS
(AST >20 U/L, AST/ALT 21) Components
> Type 2 diabetes FibroScan F2-F3,
> Nypertension kPa 28.5 F1B, or F1A/C
Dyslipidemia CAP 2280 With
Metabolic Synd t PRO-C3 214
> etabolic Syndrome components
(obesity, insulin resistance) Medical (OR Historic
> Historical FibroScan >8.5 kPa, restery Biopsy)
CAP >280 dB/M (ldeally 300) Screening porodigm led to ~80% of screening biopsies showing at-risk NASH (F2-F& NAS 23)
of which 65-70% met oll eligibility criteria
ALT, slanise aminotransferase. AST, aspartate ammotransierae, CAP, controlied attensation parameter; LOL-C. low density lipopreten cholesterol MRILPOEE magnetc resonance wmaging -pretor density fat fraction
NAFLD, nonalcoholic fatty Iver dacase. NAS, NAFLD sctvity scare, NASH, ronaicoholic steatohepattis, PRO-C3. N-terminal type il collagen propeptide
ChnicalTrials gov (NCTOI900429). hign //cine altrals gov/ct2/show/NCTOII00429. Accensed 17 October 2022

Source: Replicated from Loomba et al (2022).°
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AACE (2022) Screening Algorithm

'The scenario based on the AACE (2022) “Cirrhosis Prevention in NAFLD” screening algorithm was informed by the process described in Cusi et
al (2022),' as replicated below.

In the NHANES 2017-March 2020 cycle, the ELF blood test was not conducted. Consequently, the following screening steps were modeled:

Step 1: Evidence of 1 of:
e Prediabetes or diabetes (self-report of being told by a healthcare professional that one had diabetes, “borderline” diabetes, or prediabetes)

e Obesity (BMI >30 kg/m2) and/or >2 cardiometabolic risk factors (HbAlc >5.7% and/or treatment for high blood glucose, waist
circumference >35 inches for women and >40 inches for men, hypertension and/or treatment for high blood pressure, triglycerides >150 mg/

dL or treatment for high cholesterol, HDL-C <50 mg/dL for women and <40 mg/dL for men)
e Steatosis on imaging (CAP 2288 dB/m) and/or elevated aminotransferases (ALT >30 U/L or AST >30 U/L)
Step 2: FIB-4 >1.30
Step 3: FIB-4 >2.67 or LSM 8.0 kPa

Cirrhosis Prevention in NAFLD

High-risk groups
for NAFLD

Fibrosis Risk Stratification
FIB-4 Index
FIB-4:>2.67

FIB-4:1.3 - 2.67

Prediabetes

FIB-4: 1.3

22 cardiometabolic | Cirrhosis risk
risk factors higher if:

Steatosis Order second test - T2D .
(on Imaging) (or prediabetes)

Liver Stiffness Measurement (LSM)
+ AST or ALT by E|astosraphy

ar
ELF Blood Test

« Managed by primary care team, endocrinologist, other + Referral to liver specialist for additional proprietary
« Focus care on obesity management biomarkers orimaging (MRE, cT1, other)
& CVD prevention » Multidisciplinary team to prevent cirrhosis and CVD

Abbresiations: ALT = Alanine aminatransferase, AST = Aspartate aminotransferase, ¢T1 = Liver multiscan, CVD = Cardiovascular cisease, ELF = Enhanoet liver fibrosis tesr™,
FIB-4 = Fibrosis~4 index kPa = Kilopascals, LSM = Liver stiffness measurement MRE= Magnetic resonance elastography. T2D = Type 2 ciabetes mellitus o
COPYREHT & 20 AACE | RAAY NOT BE REPRODUCED IN ANY FOI A THOUT EXPRESS WRITTEN PERAMLSEN FOOM AACE. bitpe/doi ong 0 10 apme 3000 (R0 m

Source: Replicated from Cusi et al (2022)."°
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CHECKLIST FOR REPORTING OF SURVEY STUDIES (CROSS)

Section/Topic

Item Item Description

Reported on Page No.

Title and abstract

Title and abstract

la State the word “survey” along with a commonly used term in title or abstract to
introduce the study’s design.

32

1b Provide an informative summary in the abstract, covering background,
objectives, methods, findings/results, interpretation/discussion, and
conclusions.

32

Introduction

Background

2 Provide a background about the rationale of study, what has been previously
done, and why this survey is needed.

32-33

Purpose/aim

3 Identify specific purposes, aims, goals, or objectives of the study.

33

Methods

Study design

4 Specify the study design in the methods section with a commonly used term
(eg, cross-sectional or longitudinal).

33

5a Describe the questionnaire (eg, number of sections, number of questions,
number and names of instruments used).

NHANES documentation

Data collection
methods

5b Describe all questionnaire instruments that were used in the survey to measure
particular concepts. Report target population, reported validity and reliability
information, scoring/classification procedure, and reference links (if any).

NHANES documentation

5¢ Provide information on pretesting of the questionnaire, if performed (in
the article or in an online supplement). Report the method of pretesting,
number of times questionnaire was pre-tested, number and demographics of
participants used for pretesting, and the level of similarity of demographics
between pre-testing participants and sample population.

NHANES documentation

5d Questionnaire if possible, should be fully provided (in the article, or as
appendices or as an online supplement).

NHANES documentation

Sample characteristics

6a Describe the study population (ie, background, locations, eligibility criteria for
participant inclusion in survey, exclusion criteria).

NHANES documentation

6b Describe the sampling techniques used (eg, single stage or multistage sampling,
simple random sampling, stratified sampling, cluster sampling, convenience
sampling). Specify the locations of sample participants whenever clustered
sampling was applied.

NHANES documentation

6¢ Provide information on sample size, along with details of sample size
calculation.

35, 36, and Figure 1

6d Describe how representative the sample is of the study population (or target
population if possible), particularly for population-based surveys.

35,37

Survey administration

7a Provide information on modes of questionnaire administration, including the
type and number of contacts, the location where the survey was conducted (eg,
outpatient room or by use of online tools, such as SurveyMonkey).

NHANES documentation

7b Provide information of survey’s time frame, such as periods of recruitment,
exposure, and follow-up days.

NHANES documentation

7c Provide information on the entry process:
—>For non-web-based surveys, provide approaches to minimize human error in
data entry.
—>For web-based surveys, provide approaches to prevent “multiple
participation” of participants.

NHANES documentation

Study preparation

8 Describe any preparation process before conducting the survey (eg,
interviewers’ training process, advertising the survey).

NHANES documentation

Ethical considerations

9a Provide information on ethical approval for the survey if obtained, including
informed consent, institutional review board [IRB] approval, Helsinki
declaration, and good clinical practice [GCP] declaration (as appropriate).

34

9b Provide information about survey anonymity and confidentiality and describe
what mechanisms were used to protect unauthorized access.

NHANES documentation

Statistical analysis

10a Describe statistical methods and analytical approach. Report the statistical

software that was used for data analysis.

34, 35, and Figure 1
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Section/Topic Item Item Description Reported on Page No.
10b Report any modification of variables used in the analysis, along with reference ~ Table S1
(if available).
10c Report details about how missing data was handled. Include rate of missing 35, 37, 40
items, missing data mechanism (ie, missing completely at random [MCAR],
missing at random [MAR] or missing not at random [MNAR]) and methods
used to deal with missing data (eg, multiple imputation).
10d State how non-response error was addressed. 34-35, 37, 40
10e For longitudinal surveys, state how loss to follow-up was addressed. N/A
10f Indicate whether any methods such as weighting of items or propensity scores 35, 37

have been used to adjust for non-representativeness of the sample.

10g Describe any sensitivity analysis conducted. 34-35 and Table 2
Results
11a Report numbers of individuals at each stage of the study. Consider using a flow  Figure 1
diagram, if possible.
11b Provide reasons for non-participation at each stage, if possible. 34-35 and Figure 1
Respondent - -
characteristics 11c Report response rate, present the definition of response rate or the formula NHANES documentation
used to calculate response rate.
11d Provide information to define how unique visitors are determined. Report N/A
number of unique visitors along with relevant proportions (eg, view
proportion, participation proportion, completion proportion).
Descriptive 12 Provide characteristics of study participants, as well as information on potential 35, 37,
results confounders and assessed outcomes. and Table 1
13a Give unadjusted estimates and, if applicable, confounder-adjusted estimates Tables 1-2
along with 95% confidence intervals and p values.
13b For multivariable analysis, provide information on the model building process, N/A
Main findings model fit statistics, and model assumptions (as appropriate).
13¢ Provide details about any sensitivity analysis performed. If there are 35, 37, 40, and Table 2
considerable amount of missing data, report sensitivity analyses comparing the
results of complete cases with that of the imputed dataset (if possible).
Discussion
14 Discuss the limitations of the study, considering sources of potential biases 40
Limitations and imprecisions, such as non-representativeness of sample, study design,
important uncontrolled confounders.
. 15 Give a cautious overall interpretation of results, based on potential biases and 37, 40
Interpretations . -
imprecisions and suggest areas for future research.
Generalizability 16 Discuss the external validity of the results. 37, 40

Other sections

17 State whether any funding organization has had any roles in the survey’s

Role of funding source .. . .
design, implementation, and analysis.

Reported online

Conflict of interest 18 Declare any potential conflict of interest.

Reported online

19 Provide names of organizations/persons that are acknowledged along with their

Acknowledgments -
contribution to the research.

Reported online

Source: Sharma et al (2021).!!
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