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NASH Pathophysiology and Disease Progression

ü Fibrosis stage predicts clinical outcome
ü Need for non-invasive biomarkers to assess liver fibrosis and monitor fibrosis changes
ü Are there biomarkers to monitor the complicated pathophysiology?



SomaScan

Proteomics

Biopsy diagnosis of NASH

NASH F0 n=13

NASH F1 n=19

NASH F2 n=36

NASH F3 n=23

NASH F4 n=22

Retrospective Study to Explore Serum Biomarkers 
Associated With Fibrosis Stages in NASH

Virginia Commonwealth University (VCU) 

NASH Cross-sectional Cohort

N=113

Serum 

sample 

collection



SomaScanProteomic Platform for Biomarker Discovery

ïSOMAmer® reagents are Slow Off-Rate Modified Aptamer molecules that bind to proteins with 
high affinity and specificity 

ï{ha!ǎŎŀƴϰ ŀǎǎŀȅis highly sensitive and simultaneously measures >1,000 proteins from a 
single sample (100ul)
ïWide dynamic range
ïMedian CV<5%

ïThe measurement is semi-quantitative, reported as Mean Fluorescent Intensity (MFI)

From Somologic



Proteins Measured by SomaScanPlatform

6From Somologic



Patient Characteristics for SomaScanProteomics
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Fibrosis Stage 0

(N=13)

Fibrosis Stage 1

(N=19)

Fibrosis Stage 2

(N=36)

Fibrosis Stage 3

(N=23)

Fibrosis Stage 4

(N=22)

P value

Male, n (%) 5 (38) 8 (42) 11 (30) 6 (26) 3 (14) 0.310

Age, median 

(Q1, Q3), years

44 

(38, 57)

52 

(45, 58)

56 

(51, 61)

60 

(50 , 62)

58 

(51, 65)

0.009

BMI, median

(Q1, Q3; n), kg/m2
36.8 

(32.2, 41.4; 2)

34.1 

(33.8, 36.5; 7)

32.6 

(28.9, 36.2; 8)

31.5 

(28.4, 31.9; 5)

31.9 

(29.2, 33.9; 5)

0.497

T2DM, n/N (%) 2/11 (18) 6/15 (40) 15/34 (44) 10/18 (56) 11/17 (65) 0.150

NAS, median (Q1, Q3) 4 (3, 5) 4 (4, 4) 3.5 (3, 5) 4 (3.5, 5) 4 (3, 4.8) 0.675

ALT, median 

(Q1, Q3; n), U/L

65 

(36, 90; 12)

60 

(45, 77; 16)

47 

(39, 79; 33)

74 

(45, 106; 18)

46 

(39, 52; 19)

0.196

AST, median 

(Q1, Q3; n), U/L

39 

(30, 45; 12)

47 

(37, 56; 16)

40 

(29, 53; 33)

60 

(41, 76; 18)

42 

(39, 58; 19)

0.080

PRO-C3, median

(Q1, Q3;n), ng/ml

13

(12, 15;13)

14

(13, 19;18)

14

(10, 19;36)

30

(14, 44;23)

21

(15, 33;22)

0.001

Platelet count, median

(Q1, Q3; n), x109 /L

230

(241, 279; 7)

220

(248, 290; 16)

272 

(205, 321; 22)

199

(173, 278; 16)

177 

(152, 210; 9)

0.021

Chi-square test for sex, diabetes, Kruskal-Wallis test for other parameters



SomaScanData Analysis to Identify Biomarkers 
Associated with Fibrosis Stages
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ÅR-based LIMMA tool for differential protein 
expression analysis 

ÅAdjusted for age and gender
ÅBenjamini-Hochberg (BH) false discovery rate (FDR) 

threshold of 1%

üF3-4 vs F0-2:
ü93 proteins had җнр% difference
üпт ǇǊƻǘŜƛƴǎ ƘŀŘ җпл҈ ŘƛŦŦŜǊŜƴŎŜ

üF2-4 vs F0-1: 1 Protein (C7) is higher in F2-4 vs F0-1
üF1 vs F0; F4 vs F3, F1-4 vs F0: No protein



Confirmation of Differentially Expressed Serum Proteins 
Using LuminexMultiplex Immunoassay
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üSomascanplatform is a reliable method for biomarker discovery
Luo et al, AASLD



Serum Biomarkers Reflect Diverse Mechanistic Pathways 
Associated With Advanced Fibrosis in NASH

ÅExtracellular Matrix Remodeling
ÅLumican,TIMP1, Laminin, Tenascin C

ÅInnate and Adaptive immune response
ÅCollectin-11, IL18BP, C7;  sCD163, TNF sR-II, {!tҨΣ VCAM-1

ÅAngiogenesis
ÅTHBS-2, angiopoietin-2, soluble angiopoietin-1 receptor

ÅCell stress, injury and apoptosis
ÅGDF15, Fas

ÅFibrogenesis/TGF̡ pathways
ÅGAL3BP, LTBP4, TGFBI, FAP

ÅHormonal pathway
ÅIGF-мҨ, LDC.tоҨΣ IGFBP1, IGFBP2, IGFBP7, IGF-I sR; 
ÅSHGB(Sex hormone binding globulin)
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Lower IGF-1 and Potentially Lower IGF-1 Activity 
in NASH Patients with Advanced Fibrosis



Machine-Learning Model to Discriminate Fibrosis Stages 
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ÅElastic-Net machine learning approach which learns a parsimonious generalized linear model to 
predict an outcome of interest

ÅThe generalizability of the model was assessed using repeated runs of 5-fold cross-validation

SAP
Fibrinogen
olfactomedin
SHBG

LTBP4, IGF1, 
VCAM1, IL1SRI , IL18BPa, 
TSP2, Collectin-11, 
SHBG, TCCR, LIFsR, 
FBLN3, PLXB2.

F0-1 vs F2-4 F3-4 vs F0-2

Specificity
Specificity


