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Outline

* Are there differences in NITs guidance around the world?

* Do blood-based NITs perform similarly?
— Ethnicity/Region of the world
— Sex
— Age
* Do blood-based NITs monitor disease progression
similarly?

* Do blood-based NITs predict outcomes similarly?



Outline

Are there differences in NITs guidance around the world?
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Cases From Around the World

Ms. Martinisa 42yo F
with history or T2DM
who presents to
hepatologist in London
with ALT of 76 and
AST 52

Ms. Vasquez is 52 yo
M with history or
T2DM who presents to
hepatologist in Buenos
Aires with ALT of 76
and AST 52

Mr. Wang is a 62 yo M
with history or T2DM
who presents to
hepatologist in Hong
Kong with ALT of 76
and AST 52

Ms. Smith is 49 yo AA
F with history or T2DM
who presents to
hepatologist in
Chicago with ALT of
76 and AST 52

CLDF

Chronic Liver Disease Foundation



AGA 2021

endocrinologists, gastroenterologists and obesity specialists
ould screen for NAFLD with advanced fibrosis

Step 1: Identify patients at risk
2or more metalbollc Type 2 diabetes Steatosis on any imaging modality or elevated
risk factors aminotransferases

Step 2: History & lab tests: Excessive alcohol intake, CBC, liver function tests

Step 3: Non-invasive testing (NIT) for fibrosis22
(FIB-4 is a calculated value* based on age, ASL & platelet count)

FIB-4 <1.3 FIB-4 21.3 to 2.67 FIB-4 >2.67

v

Indeterminate Risk

Step 4: Liver stiffness measurement (LSM)-56.7

LSM <8 kPa LSM 8 to 12 kPa LSM >12 kPa
\ 4 v 4 4 v
Indeterminate Risk
Low Risk Refer to hepatologist for liver High Risk
Repeat NIT in 2—3 years unless biopsy or MR elastography or 9 .
g . e ] Y Refer to hepatologist
clinical circumstances change monitoring with re-eval of risk in 2—
3 years

1. Metabolic risk factors: central obesity, high triglycerides, low HDL cholesterol, hypertension, prediabetes, or insulin resistance. 2. For patients age >65, use FIB-4 <2.0 as the lower cutoff. Higher cutoff does not change. 3.

Other NITs derived from routine laboratories can be used instead of FIB-4. 4. Many online FIB-4 calculators are available such as https://www.mdcalc.com/fibrosis-4-fib-4-index-liver-fibrosis. 5. Ultrasound acceptable if

vibration-controlled transient elastography (VCTE, FibroScan®) is unavailable. Consider referral to hepatologist for patients with hepatic steatosis on ultrasound who are indeterminate or high risk based on FIB-4. 6. LSM values

are for VCTE (FibroScan®). Other techniques such as bidimensional shear wave elastography or point shear wave elastography can also be use used to measure LSM. Proprietary commercially available blood NITs may be ch
considered for patients considered indeterminate or high risk based on FIB-4 or APRI, or where LSM unavailable. 7. Eddowes et al. uses 8.2 and 12.1 kPa as cutoffs for LSM using VCTE. Valdiation of simple (rounded) cutoffs
reported by Papatheodoridi et al.

Adapted from: Kanwal F et al. Gastroenterol. 2021.

Chronic Liver Disease Foundation


https://www.mdcalc.com/fibrosis-4-fib-4-index-liver-fibrosis

EASL 2021

I’ Patients at risk for chronic liver disease \I
I 7 . . —na - 1 1
| 1. Check for liver risk factors (metabolic syndrome, alcohol, 1 . .
o 1 _ Viral hepatitis/other causes of
1 HBV, HCV, familial history) } > chronic liver diseases
& 2. TestALT, AST, GGT, ALP and platelet count ) 1 or
I e ! o :
I : 1 Clinical signs of advanced liver
Metabolic co-factors and/or alcohol only? . . .
1 1 disease/cirrhosis
1 — |
1 Calculate FIB-4 (Age, ALT, AST, platelet) 1
1 1
I <1.30 I 21.30 1
1 Low risk & w Intermediate-high risk ] v _
1 1 ~
No need for referral ( . . Referral to liver 1
| . N <8 kPa 1 ) T
| Lifestyle modifications |« = = - Liver stiffness by 28 kPa Intermediate-igh risk specialist |
. Lowrisk | transient elastography 1
I Re-test in 1-3 years I
| | | \ 4 \ 4 :
1 . _ o ' 1] Patented serum tests Patented serum tests |
\ Primary care/diabetology clinic : ! Not available Available = combine |
DS T
I |
1 v v Discordance "Concordance :
|
[ _ Consider liver biopsy F3-F4 highly likely |
Liver clinic /

N

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; EASL, European Association for the Study of the Liver; F3, advanced (bridging) fibrosis; F4, advanced ch
liver scarring (cirrhosis); FIB-4, fibrosis-4 index; GGT, gamma-glutamyl transferase; HBV, hepatitis B virus; HCV, hepatitis C virus; kPa, kilopascal. Chronic Liver Disease Foundation
EASL. J Hep. 2021. doi:10.1016/j.jhep.2021.05.025.



Latin American Association for the Study of the Liver (ALEH)
Practice Guidance for the Diagnosis and Treatment of NAFLD

NAFLD diagnosis — Initial assessment

First line - fibrosis risk stratification ] .

GOAL: RULE OUT ADVANCED FIBROSIS
¥
FIB-4 <1.3 AND FIB-4 21.3 OR
/ \ NFS <-1.455 NFS 2-1.455
* Assess for diagnosis of +
other CLD Low risk { Intermediate-high risk ]
* Assess for diagnosis of 1
chronic degenerative
diease Second line: referral center - fibrosis risk stratification
S Agess e ovn GOAL: RULE OUT ADVANCED FIBROSIS W h
* Assess and monitor 4 + >
alcohol consumption Transient elastography Transient elastography _,," Assesment failure ',--N’ If available: SWE or MRE :
* Recommend/evaluate <8 Kpa 28 Kpa Netfondaavisaatitose s TRl J
adherence to life-style + 4
\ modifications / [ Low risk ] [ Intermediate-high risk H Consider liver biopsy ]

NAFLD diagnosis — Follow-up assessment

| LOW RISK ) ( INTERMEDIATE RISK (F2) ]
¥ ¥
In FO-F3 patients consider periodic reassessment of liver fibrosis according to risk factors of progression
There is not an agreement for an established interval

.

[ HCC surveillance ]
Assess need for EV screening c w F

Chronic Liver Disease Foundation

Arab et al. Ann Hep. 2020.



The Asian Pacific Association for the Study of the Liver Clinical

Practice Guidelines for the Dlagn03|s and Management of MAFLD

High risk population for MAFLD-related advanced fibrosis ‘
(Obese, T2DM patients, metabolic dysfunction)

¥
/ Hepatic Steatosis in adults
k (Detected either by imaging, blood biomarkers/scores or by liver histology) o
A (
Overweight or obesity Lean/normal weight Type 2 diabetes mellitus : o

(defined as BMI < 25 kg/m’
in Caucasians or

BMI < 23 kg/m’ in Asians)

(defined as BMI 2 25 kg/m®
in Caucasians or

BMI 2 23 kg/m’in Asians)

(According to
imematlonal crimriaj
Presence of 2 two metabolic risk abnormalities:

* Waist circumference =102/88 cm in Caucasian men and women (or = 90/80 cm in Asian
men and women),

# Blood pressure 2130/85 mmHg or specific drug treatment,

® Plasma triglycerides = 150 mg/dL (= 1,70 mmoll) or specific drug treatment,

# Plasma HDL—cholesterol < 40 mg/dL (< 1.0 mmol/L) for men and < 50 mg/dL (< 1.3
mmeol/L) for women or specific drug treatment.

# Prediabetes (i.e,, fasting glucose levels 100 to 125 mg/dL (5.6 to 6,9 mmoliL), or 2-hour

stHoad glucose levels 140 to 199 mg/dL (7.8 to 11.0 mmol) or HbA1c 5.7% to 6.4% (39-

po
47 mmaolimal)).
* Homeoslasis model assessment (HOMA) - insulin resistance score 2 2.5

* Plasma high-sensitivity Creactive protein (hs-CRP) level > 2 mgiL

\ 4 * \ 4
C Presence of MAFLD )
I

CLDF
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Eslam et al. Liver Int. 2020.



The Asian Pacific Association for the Study of the Liver Clinical

Practice Guidelines for the Dlagn03|s and I\/Ianagement of MAFLD

¥ v
C Presence of MAFLD )
( Risk of advanced fibrosis assessment )
( Hepatic fibrosis biomarkers (FIB-4, NFS, FibroTest, ELF, ADAPT) >
Liver stiffness assessment (SSl, AFRI, VCTE, MRE)
( towrisk D ( Intermediate :nd high risk )
Repeat non-invasive \ [ Specialist referral >
tests at intervals K

of 2-3 years * *

Evidence of liver cirrhosis
Clinical, imaging, biopsy

) Cirrhosis management

Consider liver biopsy
for assessing fibrosis stage
and disease activity

< Therapeutic options

+ - Varices screening and treatment
- HCC surveillance
- Lifestyle modification & exercise - Liver transplantation if indicated
- Metabolic risk management (e.g. dyslipidemia & hypertension) and feasible
k?lnglllazone, Vitamin E

Consider repeat > ( Consider eligibility for > / BMI 2 30?‘:,'"? ?1?1 If;;:n Pi ople) D cw'
r
@

\ mluatlon every 1yea clinical trials bariatric ( ) surg Chronic Liver Disease Foundation

Eslam et al. Liver Int. 2020.



If MAFLD Is the Disease, then What Is
NASH.....MASH? ,,



Noureddin’s Proposal for the Spectrum of MAFLD

MAFL » MASH » MASHw » MASH w
Fibrosis Cirrhosis

CLDF
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Africa?




Outline

Do blood-based NITs perform similarly?
— Ethnicity/Region of the world

— Sex

— Age
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- :
2Epigenetics ?Microbiome

What Might

Affect NITs



Why Would NITs Perform

Differently in Various Patients?

*  Nonobese NAFLD was reported in ~ 40% of the global NAFLD
population.

- Asians tend to develop NAFLD and metabolic complications at a
lower body mass index (BMI), and lean or nonobese NAFLD is more
often described in Asians.

« BMI Is as a component (eg, the NAFLD fibrosis score).

« Liver stiffness measurement by VCTE might be less accurate in
patients with extreme BMI

« Age has been proposed as A factor

- Genetic differences (? role in metabolomics, proteomics and
microbiome as NTIs) CLDF

Chronic Liver Disease Foundation



Assessing NITS Performance From a Large RCT

(Selonsertib) and the Effect of Ethnicity, Age and BMI

» Assessed patients with NASH and F3 and F4

« 3207 patients

— White (1742)

— White Hispanics (539)

— Asians (762)
« 72% of whites and 67% of Asians had advanced fibrosis
» Centrally read biopsy

* FIB-4, NFS, ELD and VCTE

Wong V et al. CGH. 2022.

Chronic Liver Disease Foundation



Sightly lower
Esp F4

Higher in Asian
atF2 (P %
.015), F3 (P <
.001), and F4
(P <.001)

Higher in Asian
than in white
patients at F3
(P=.002) and
F4 (P =.023)

White

Hispanic vs
Mon-Hispanic White and Asian White vs Asian  non-Hispanic
Hispanic (n = 539) (n=1734) All white (n = 2281) Asian (n = 762) (N = 3043) P value P value
MNAFLD fibrosis ~0.21 (=1.23 to 0.69) 0.26 (-0.72 to 1.15) 0.18 (~0.86 o 1.09) ~0.15 (=1.04 to 0.76) 0.1 (=0.92 to 0.98) < .0001 = 0001
sCore
FO ~1.04 (-2.28to —0.4) -1.12(-152t —029] -1.07(-1.8B6t0 —029)] -1.87 (-262t —0.93) | -1.22 (-2.11 tn —0.45) 129 1201
F1 ~1.05 (-2.08to 0.29) =071 (-1.65 to 0.09) ~0.75 (-=1.82 to 0.09) ~099 (223 to -0.33) | —0.88 (-2.01 t0 0.02) 0532 2632
F2 ~073 (=177 t0 0.23) -047 (-1.7 to 0.39) 061 (=173 10 0.3) ~0.88 (-1.79 to =0.1) 073 (=1.74 to 0.26) 5721 357
F3 ~D44 (-1.18to 0.34) —0.06 (—1to 077 ~0.11 (-1.04 to 0.69) ~0.3 (-1 to 0.43) ~0.18 (—1.01 to 0.6) 0521 0337
F4 0.7 (-0.13 to 1.69) 0.72 (-0.16 to 1.61) 0.72 (-0.15 to 1.63) 0.57 (-0.3 to 1.3) 0.68 (—0.18 to 1.53) 07 T7BB3
1.58 (1.03-2.44) 1.84 (1.23-2.78) 1.78 (1.19-2.69) 211 (1.33-3.31) 1.85 (1.22-2.86) < .DDDA < D001
FO 1.03 (0.82-1.34) 1(0.75-1.34) 1.02 (0.8-1.34) 0.97 (0.68-1.47) 1.01 (0.77-1.36) B4BT 3447
F1 1.05 (0.8-1.49) 1.18 (0.85-1.56) 1.12 (0.82-1.56) 1.25 (0.8-1.89) 1.18 (0.82-1.53) 2873 2666
F2 1.24 (0.82-1.73) 1.31 (0.96-1.94) 1.29 (0.94-1.87) 1.46 (1.11-1.99) 1.37 (0.99-1.91) 0151 0983
F3 1.66 (1.22-2.35) 1.65 (1.23-2.41) 1.65 (1.23-2.41) 2.26 (1.47-3.08) 1.76 (1.29-2.61) < D001 8003
F4 254 (1.82-3.83) 2.41 (1.73-3.61) 2.43 (1.75-3.66) 347 (2.07-4.42) 255 (1.8-3.84) < D001 1955
9.92 (9.07-10.8) 10.11 (9.36-10.88) 10.07 (9.3-10.86) 1013 (2.36-10.89) 10.08 (3.32-10.87) 1306 0037
FO 8.07 (8.39-9.51) 8.95 (B.32-9.45) 6.99 (8.37-9.5) B.91 (8.35-9.34) B.97 (B.37-9.48) 5805 5725
F1 823 (B.77-9.62) 9.14 (B.68-9.79) 8.15 (B.7-9.73) 9.18 (8.76-9.83) 8.16 (B.72-9.75) T2B4 7307
F2 9.35 (B.7-9.85) 9.5 (8.84-10.15) 9.49 (B.86-10.11) 9.6 (8.94~10.18) 9.51 (8.89-10.13) 1422 0588
F3 10.05 (9.62-10.63) 9.93 (9.33-10.53) 9.97 (9.36-10.56) 10.18 (8.57-10.84) 10.02 (8.42-10.63) 00z2 J227
F4 10.8 (10.17-11.41) 106 (10-11.3) 10.64 (10.04-11.34) 10,72 (10.21-11.68) 10.66 (10.07-11.38) 0234 0361

Wong V et al. CGH. 2022.
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Fibrosis Stage

i
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Wong V et al. CGH. 2022.

Total Whites

White Hispanic  White Mon-Hispanic Aslan
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ELF Score
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Changes by Ethnicity, Any?

Table 3. Performance of Noninvasive Tests in Diagnosing Advanced Fibrosis (F3-F4) in White and Asian Patients (2-cutoff Model)

Percentage of % (95% Cl)
patients with
F3-F4 AUROG (95% CI) Cutoff Sensitivity ~ Specificity PPV NPV Gray zone®  Accuracy
White Hispanic patients
NAFLD fibrosis score (n = 372) 66 0.73 (§.68-0.78) <—1.455 to =0.676 90 (86-94) 90 (84-95) 83 (75-89) 55 (50-60) 90 (87-93)
FIB-4 (n = 528) 58 0.81 (§.78-0.85 <13 to =267 81 (76-85) 97 (94-99 78 (73-83) 42 (37-46) 88 (84-90)
ELF (n = 539) 58 0.83 (§.79-0.86) <98to =113 78 (73-83) 99 (97-100) 77 (72-82) 41 (37-45) 87 (84-90)
Liver stiffness measurement 76 0.87 (§.62-0.92) <99to =114 kPa B84 (78-89) 75 (62-86) 59 47-71) 5(2-8) 82 (76-87)
(n = 238
White non-Hispanic patients
NAFLD fibrosis score (n = 1348) 86 0.72 {0.68-0.76) <-1455t0 >0.676 B9 (87-91) 85(79-90) 97 (96-98) [s6k062) |49 88 (87-90)
FIB-4 (n = 16897) 77 0.76 (0.73-0.78) <13 to 2267 81(78-83) 9O1(8894 97(96-098) |58fp462) |45 ) 83 (81-85)
ELF (n = 1720) 77 0.77 (0.75-0.8) <08to>11.3 71(69-74) o7 (9599  09(28-99) [ s0M7-54) |47 77 (75-79)
Liver stiffness measurement 89 0.76 (0.72-0.81) <99to >114 kPa B84(82-87) 65(55-74) 95(93-97) | 33 p7-40) 8 §-10) 82 (B0-84)
(n = 1006)
All white patients
NAFLD fibrosis score (n = 1725) a2 0.73 (0.7-0.76) <—1.455 to =0.676 B9 (87-91) BT (83-91) 97 (96-98) 65 B0-69) 50 ) B89 (87-90)
FIB-4 (n = 2233) 73 0.78 (0.76-0.8) <13 to =267 B1 (79-83) a3 (91-95 97 (96-98) 64 |51-68) 44 f2-47) 84 (83-86)
ELF (n = 2267) 72 0.79 (0.77-0.81) <898to =113 73 (T0-75) 98 (9699 99 (98-99) 58 p5-61) 46 ) 80 (78-81)
Liver stiffness measurement ar 0.8 (0.76-0.84 <99to =114 kPa 84 (82-86) 68 (61-75 95 (93-96) 40 pB4-46) 8 1] 82 (80-84)
(n = 1247)
Asian patients
NAFLD fibrosis score (n = 586) 78 0.75 (0.7-0.8) <-1455t0 >0676 88 (85-91) 92 (86-96) 908(96-99) 68 (61-75) 54 (50-58) 89 (86-91)
FIB-4 {n = 735) 69 0.8 (0.76-0.83) <13 to 2267 B8 (85-00) 00(85-93  95(92-97) 77 (71-82)  40(37-44) 88 (86-91)
ELF (n = 748) 68 0.81 (0.77-0.84) <98to =113 76(72-80) 96(33-98  08(96-99) 66 (B0-70) 44 (40-47) 83 (B0-85)
Liver stiffness measurement 76 0.83 (0.78-0.87) <99to>114kPa 83 (78-87) 78(68-85  02(88-95  58(50-67) 10(7-13) 81 (77-85)
(n = 431)

Wong V et al. CGH. 2022.



Does BMI Change Things by Ethnicity?

Table 4. Performance of Noninvasive Tests in Diagnosing Advanced Fibrosis

(F3-F4) in White and Asian Patients by BMI (2-cutoff Model)

Percentage of % (95% ClI)
patients with
F3-F4 AUROC (95% CI) Cutoff Sensitivity Specificity PPV NPV Gray zone”™  Accuracy
White patients, BMI <30 kg/m?
NAFLD fibrosis score 1 076 (0.71-0.81) <—1.455 to >0676 80 (76-84) 99 (93-100) 100 (98-100) 55 (46-63) 58 (53-62) B84 (80-87)
(n = 428)
FIB-4 (n = 429) 81 .75 (0.69-0.8) <1.3 to =2.67 82 (78-86) 87 (78-93) 96 (93-98) 54 (45-63) 44 (39-49) 83 (79-87)
ELF (n = 436) 80 .80 (0.75-0.85) <98 to >11.3 70 (65-75) 100 (96-100) 100 (98-100) _.45.(38-53) 48 (43-53) 76 (72-80)
Liver stiffness SRO=ONO=000) e 78 (56-93) 97 (94-99) ﬁ 6-38) 12 (8-16) 78 (73-83)
measurement
(n = 263)
White patients, BMI =30 kg/m®
NAFLD fibrosis score 2 0.73 (0.69-0.76) <—1.455 to >0676 92 (90-94) 83 (78-88) 96 (95-97) 70 (64-75) 48 (45-50) 91 (89-92)
n=
FIB-4 (n = 1300) 82 .78 (0.75-0.81) <1.3 to =267 80 (77-82) 94 (90-97) 98 (97-99) 50 (45-55) 46 (44-49) 82 (80-84)
ELF (n = 1310) 82 0.8 (0.76-0.83) <08 to >11.3 73 (70-76) 97 (95-99) 99 (98-100) _.45.040-49) 49 (46-52) 78 (75-80)
Liver stiffness > e e YT 61 (48-73) 97 (85-98) ) 6(5-8) 84 (81-86)
measurement
(n = 846)
Asian patients, BMI <30 kg/m?
NAFLD fibrosis score 8 0.75 (0.69-0.81) <—1.455 to =0676 87 (83-91) 93 (85-97) 98 (95-99) 68 (58-76) 57 (51-62) 89 (85-92)
Tr=27%]
FIB-4 [n = 377) 78 0.75 (0.69-0.81) <13 to =267 93 (89-95) 77 (67-86) 93 (90-96) 74 (B4-83) 37 (32-42) 89 (86-92)
ELF (n = 381) 77 .78 (0.72-0.83) <9810 =113 78 (73-83) 97 (90-99) 99 (96-100)  puBELA8-64) 49 (44-54) 82 (78-86)
Liver stiffness DS amtns) nDeins 79 (59-92) 96 (32-99) ] 10 (7-15) 80 (74-85)
measurement
(n = 220)
Asian patients, BMI =30 kg/m?
NAFLD fibrosis score 9 0.75 (0.68-0.83) <—1.455 to 0676 90 (84-94) 91 (78-97) 97 (93-99) 70 (57-82) 50 (43-56) 90 (85-94)
=210
FIB-4 (n = 210) 79 =0.75 (0.68-0.83) <13 to =267 78 (71-84) 93 (81-99) 98 (94-100) 53 (42-65) 45 (38-52) 81 (75-86)
ELF (n = 211) 79 0.78 (0.71-0.86) <08 to =113 71 (64-78) 93 (81-99) 98 (93-99) 46 (35-57) 44 (37-51) 76 (69-81)
Liver stiffness B5u{ono: = 86 (64-97) 97 (32-99) ) 10 (6-17) 85 (78-91)
measurement
(n=137)

Wong V et al. CGH. 2022.



Does Age Change Things by Ethnicity?

Table 5. Performance of Noninvasive Tests in Diagnosing Advanced Fibrosis (F3-F4) in White and Asian Patients by Age (2-cutoff Model)

Percentage of % (95% CI)
patients with
F3-F4 AUROC (95% CI) Cutoff Sensitivity Specificity PPV NPV Gray zone®  Accuracy
White patients, age <40 years
NAFLD fibrosis score 69 0.7 (0.57-0.82) <—1.455 to >0.676 96 (80-100) 48 ([32-64) 34 (23-46) 66 (54-77)
FIB-4 {n = 105) 53 0.71 (0.61-0.81) <13 to >2.67 100 (82-100) 57 (46-68) 18 (11-27) 65 (55-74)
ELF (n = 111) 51 0.75 (0.66-0.84) <98 to >11.3 100 (85-100) 61 (50-72) 23 (16-32) 69 (60-78)
Liver stiffness 78 0.71 (0.55-0.86) <99 to =11.4 kPa 89 (74-97) 47 (21-73) 6 (1-16) 76 (63-87)
measurement
(n = 51)
White patients, age 40-64 years)
G i | 81 0.74 (0.7-0.77) <-1455t0 >0.676 89 (86-90) 98 (96-99) 65 (50-70) 52 (49-55) 89 (87-91)
n =
FIB-4 n = 1637) 72 0.77 (0.75-0.8) <13 to >2.67 79 (77-81) 97 (96-98) 64 (BO-67) 45 (43-47) 83 (81-85)
ELF (n = 1655) 72 0.79 (0.76-0.81) <8810 >11.3 71 (89-74) 99 (88-100) 58 (54-61) 45 (43-48) 79 (77-81)
Liver stiffness 86 0.82 (0.78-0.86) <89 to>11.4kPa  85(82-87) 95 (93-96) 44 (37-51) 8 (6-10) 83 (80-85)
measurement
(n =923
patients, age =65 years
NAFLD fibrosis score 86 0.68 (0.6-0.75) <—1.455 to =0.676 96 (94-98) 69 65-81) 95 (92-97) 75 (60-86) 47 (42-52) 92 (89-95)
n
FIB-4 {n = 491) 80 0.78 (0.73-0.83) <13 to >2.67 92 (89-94) 88 §9-93) 97 (94-98) 73 (64-80) 48 (44-53) 91 (88-93)
ELF (n = 501) 80 0.77 (0.72-0.82) <98 to >11.3 81 (77-85) 06 )] 99 (97-100) 57 (49-64) 53 (49-58) B84 (81-87)
Liver stiffness 92 0.72 (0.62-0.83) <99 to >11.4 kPa 83 (77-87) 78) 96 (92-98) 21 (12-34) 7 4-11) 81 (75-85)
measurement
(n = 273)
Asian patients, age <40 years
| 59 0.83 (0.69-0.97) < —1.455 to >0.676 93 (66-100) 60 (39-79) 28 (15-45) 72 (55-85)
n =
FIB-4 (n = 64] 38 0.76 (0.64-0.88) <1.3 to >2.67 100 (69-100) 74 (60-85) 19 (10-30) 78 (66-87)
ELF (n = 36 0.76 (0.64-0.88) <88 to >11.3 100 (74-100) 78 (64-88) 23 (13-35) 82 (70-90)
Liver slrﬂm@ 51 0.82 (0.68-0.96) <89 to >11.4 kPa 74 (52-90) 92 (52-100) 17 (7-34) 80 (63-92)
measurement
(n=35)
Asian patients, age 40-64 yeary
NAFLD fibrosis score 79 0.76 (0.71-0.82) <—1.455 to >0.676 87 (82-90) 99 (96-100) 66 (57-74) 58 (63-63) 89 (85-92)
FIB-4 (n = 489) 68 0.8 (0.76-0.84) <13 to =2.67 87 (83-91) 97 (94-99) 77 (71-83) 45 (41-50) 89 (86-92) ch
ELF (n = 500) &7 0.8 (0.76-0.84) <98 to >11.3 74 (69-78) 97 (94-99) 64 (57-T0) 43 (3847) 81 (77-84)

Chronic Liver Disease Foundation

Wong V et al. CGH. 2022.



Does Age Change Things by Ethnicity? Cont

Percentage of % (95% CI)
patients with
F3—F4 AUROC (95% Cl) Cutoff Sensitivity Specificity PPV NPV Gray zone” Accuracy
Liver stiffness 75 0.85 (0.78-0.9) <89to>114kPa B2 (76-87) 82 (71-80) 93 (8S-96) 60 (48-65) 10(7-14) B2 (77-86)

MEAS LInem &nt

., B3 0.68 (0.570.79) <—1.4551t0 >0.676 98 (93-100) 96 (91-99) 88 (69-97) 52 (43-60) 95 (90-98)
{n = 155)
FIB-4 {n = 182) 81 0.64 (0.54-0.74) «<1.3 to =2.67 97 (92-99) 91 (B5-95) 79 (58-93) 35 (28-42) B9 (B4-93)
ELF (n = 183) 81 0.76 (0.67-0.84) <98 to >11.3 86 (B0-92) 98 (95-100) B2 (47-75) 54 (47-62) B8 (B2-92)
Liver stiffness 87 0.78 (0.68-0.89) <99 to >11.4 kPa 82 (73-20) a5 (B2-99) 38 (20-59) B(3-14) 81 (72-B8)
measunement
{n = 105)

CLDF

Chronic Liver Disease Foundation

Wong V et al. CGH. 2022.



Summary

» Sensitivities and specificities of the tests were
reasonable when the original published cutoffs were
applied to other ethnicities

* Currently available noninvasive tests can be used in
Asians and white Hispanics without further calibration or
adjustment of cutoffs

- However, the sensitivities of NFS, FIB-4, and ELF were
low In both white and Asian patients younger than
40 years

Chronic Liver Disease Foundation

Wong V et al. CGH. 2022.



Performance of NITs in African Americans vs White
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Marella et. Clin Trans Gastro & Hep. 2020.
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Performance of NITs in African Americans vs White

Sensitivity Specificity PPV NPV

Nonbariatric surgery group

APRI = 1.5 15 (8-22) 95 (92-97) 46 (28-62) 78 (74-82)

NFS > 0.675 60 (50-69) 79(74-83) 47 (38-56b) 86 (82-90)

FIB-4 score > 2.67 31 (22-40) 96 (94-98) 71 (58-84) 82 (78-86)
Nonbariatric surgery Group—~AA

APRI = 1.5 40 (0-82) 87 (78-96) ED—JIQ) 94 (87-100)

NFS = 0.675 40 (0-83) 78(67-89) 14 (0-37) 93 (86-100)

FIB-4 score > 2.67 20 (0-55) 96 (91-100) 33 (0-87) 93 (86-100)
Nonbariatric surgery group—White

APRI =15 13 (7-20) 96 (94-98) 54 (B4-74) 76[71-80)

NFS > 0.675 51 (61-71) 79(74-84) 50 (42-59) 85 (81-89)

FIB-4 score > 2.67 32 (23-41) 96 (94-98) 74 (61-87) 80 (76-84)
Bariatric surgery group

CLDF

Chronic Liver Disease Foundation

Marella et. Clin Trans Gastro & Hep. 2020.



Microbiome
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Genetic Risk

Scores

1448 cases/8,444 controls) in this
multi- ethnic cohort study.

Of the 30 GWAS SNPs, 20 (67%)
were replicated (P < 0.05) in the
pooled multi- ethnic population.

The highest percentage of
replication was seen in Latinos
(43%), followed by Japanese
Americans (37%), Whites (17%),
and Native Hawaiians and African
Americans (£10%)

PNPLA3, HSD17B13 , TM6SF2
GATAD2A, GCKR, SUGP1,
MBOAT7, TRIB1, SAMM50, and
ERLIN1- CHUK- CWF19L1
gene cluster, were replicated in at
least two ethnic groups

Wang J, Noureddin...Setiawan et al. Hep Comm.

PNPLAZ rs3T4T207 -
ra738409 -
rs738408 -
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PNPLAZ rs2896019-
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CHUK rs1TGGB35T -
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CWF18L1 rs17729876 -
CWF18L1 517668255 -
CWF19L1 rs127B4396 -
CPN1 rs11587390 -

cPN1 rs10883437

TRIBZ rs2954021 -
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Genetic Risk Scores

An 11- SNP weighted GRS was associated with N Ronioe Ametion ratine
NAFLD risk in the multi-ethnic population as S
. . &
well as in each ethnic group (OR ranged from 8,
1.30 in African Americans to 1.52 in Latinos). 2 :
e et Ref | Aef
The GRS—- NAFLD association was stronger for §0_ - '
NAFLD with cirrhosis (OR = 1.67; 95% CI = e S N S St S . S ¢
1.46- 1.92) compared to NAFLD without NCase 158 230 35 704 142 173 212 311 41 38 67 15
CirrhOSiS (OR — 137 95% CI — 128_ 146) N Controls 2111 2111 2111 211 534 533 533 534 387 387 386 387
(Pheterogeneity = 0.003) White Hawallan At
5"
z
R
2
%1 Ret 1 Ref 7 Ref
§0. - . , -
e ¢ o ¢ ¢ ¢ o ¢ o &
N Case 2 4 42 67 21 13 20 40 13 18 19 25

) ) NControls 8 8 85 85 478 478 4TT 478 628 628 627 628
Wang J, Noureddin...Setiawan et al. Hep Comm. 2021.



Outline

Do blood-based NITs monitor disease progression
similarly?

CLDF

Chronic Liver Disease Foundation



Progression of NAFLD-Associated Fibrosis

In a Large Cohort of Patients With Type 2 Diabetes

* 50,695 diabetics with NAFLD

» Median follow-up of 84.4 months

— 25.8% transitioned from no advanced fibrosis to advanced
fibrosis (progression)

— 6.4% transitioned from advanced fibrosis to no advanced
fibrosis (regression)

— Rest remained stable

CLDF

Chronic Liver Disease Foundation

Noureddin, Alkhouri. Dig Dis Sci. 2020.



Progression of NAFLD-Associated Fibrosis

In a Large Cohort of Patients With Type 2 Diabetes

* Factors associated with transition to advanced fibrosis

— Female sex

— older age at first evaluation

— African-Americans

— Obesity, chronic kidney disease, or coronary artery disease.
— Use of insulin increased the risk of progression

— Use of oral hypoglycemic agents, angiotensin 2 receptor
blockers, and fibrates was associated with reduced risk

CLDF

Chronic Liver Disease Foundation

Noureddin, Alkhouri. Dig Dis Sci. 2020.



Progression of NAFLD-Associated Fibrosis

In a Large Cohort of Patients With Type 2 Diabetes
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Progression of NAFLD-Associated Fibrosis

In a Large Cohort of Patients With Type 2 Diabetes
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Outline

Do blood-based NITs predict outcomes similarly?
CLDF

Chronic Liver Disease Foundation



Association of NITS With Adverse Clinical In

Patients With Advanced Fibrosis Due to NASH

A 100% B 100%
 No data on ethnicity, sex or other \\\—H_
parameters of disparities v
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Younossi et al. Gastroenterology. 2021. 0% months o% months
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Conclusions

« Overall data suggest that wet biomarkers differ minimally
In patients from various ethnicities

* Some consistency in international guidelines
* NITs could differ by Age: More data

* No clear data on the performance of wet biomarkers in
women vs men

* More data is needed on NITs and disparities in terms of
disease monitoring and predicting hard outcomes  ciLoF



