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Serological Markers to Assess Liver Fibrosis and Their Roles

Beom Kyung Kim"*?

1Department of Internal Medicine, Yonsei University College of Medicine; 2Institute of Gastroenterology, Yonsei University College of Medicine;
3Yonsei Liver Center, Severance Hospital, Yonsei University Health System, Seoul, Korea

Chronic liver disease is a significant public health issue worldwide, with the degree of liver fibrosis and its progression significantly
influencing the treatment and prognosis. A liver biopsy is the standard diagnostic method, but it is invasive and presents various
issues. Therefore, numerous non-invasive diagnostic methods have been developed. Serum markers are categorized into indirect
markers, which reflect liver damage, inflammation, or functional changes, and direct markers, which measure the components re-
leased into the bloodstream during fibrosis. In addition, various kinds of formulas that combined direct/indirect markers and demo-
graphic variables were developed and validated with encouraging outcomes. Nevertheless, despite their convenience, serum in-
dicators require cautious interpretation because they are affected by a number of factors. More research will be needed to determine
if the clinical course of chronic liver disease under a disease-specific treatment could be monitored appropriately using serological
markers. (Korean J Gastroenterol 2024;84:195-200)
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AAR, AST-to-platelet ratio index (APRI), BARD score,
Fibrosis-4 index (FIB-4), NAFLD fibrosis score (NFS), Forns
index o] Qt}¥® 214 Mo} 2% H< procollagen

III C-terminal propeptide, procollagen III N-terminal

“
olupd o= 7}

Propeptide, matrix metalloproteinase 2, hyaluronic acid,
tissue inhibitor of metalloproteinase 1, YKL-40 1|1
Mac-2 binding protein glycosylation isomer (M2BPGi) 5]
glom X% AR AR Wl AL F= o2t A4 44t
ARE 28oto] A3} |34 0 & enhanced liver fib-
rosis test (ELF®), FibroTest®, ADAPT, FIBC3, NIS4® 12|
NIS2+™ Zo| QlthTable 1)**%%

Table 1. Serological Markers to Predict Fibrosis

T BY 7hed Srpoll Al 7 A AR @4 AR 2F
Lo uwdt Alo]A APRI, FIB-4,
FibroTest7} 71 Wol AGt=Sich Atk 485 7|ex]7}
gt WEe Solkef thao] Apolzh QIARE vy BY 114
R A ofn] gl 1 A3t ZIgke] tfgh APRIS} FIB-42
7}7F 83-90%9t 84-95%9 0, 7HARZe i3t
APRIS} FIB-49] Eo|x X 7+7F 69-93%9} 76% %It 97}
THn=1,798)5 HAFLOE ot e} oA APRIS| 9]u] g
= 71 463t 9 7S A 9J3) area under the curve
(AUC)= Z+ZF 0.79¢} 0.765 Urepgtc
APRI®} FIB-489} &2, FibroTest= A|XE
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(AT 79%, Eo|% 93%)gon, 7HEHZS 93t AUCL
0.87 (V17H% 80%, Eo]= 84%)%ch™ 167 A1T-(n=2494)%
St el EA o) A] FibroTest?] 2Ju] 3l JE b ARt
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Based upon indirect fibrosis markers

AAR AST (IU/L)/ALT (IU/L)

APRI (AST (IU/L)/(ULN))/platelet count (><109/L)><100

BARD score Weighted sum of BMI >28=1 point, AST/ALT ratio >0.8=2 points, T2DM=1

FIB-4 AgexAST (IU/L)/ platelet count (x10°%/L)x +/(ALT (IU/L))

NFS —1.675+0.037 xage (years)+0.094xBMI (kg/m?)+1.13xIFG or T2DM (yes=1, no=0)+0.99xAST/ALT

ratio—0.013xplatelet count (x 109/L)—O.66><albumin (g/dL)

Forns index

7.811-3.131xIn (platelet count)+0.781xIn (GGT)+3.467 xIn(age)—-0.014 xcholesterol

Based upon direct fibrosis markers

ELF® ELF=-7.412+(In(HA)x0.681)+(In(PIlIINP)x0.775)+(In(TIMP1)x0.494)
FibroTest® Patented algorithm combining total bilirubin, GGT, a2-macroglobulin, apolipoprotein A1, and haptoglobin,
corrected for age and gender
ADAPT ADAPT=exp (I0g10 ((agexPRO-C3)/+/(platelet count)))+T2DM
FIBC3 FIBC3=-5.939+(0.053%age)+(0.076xBMI)+(1.614xT2DM) — (0.009xplatelet count)+(0.071xPRO-C3)
NS4 el
Trer
where y=B0 + B1x(miR-34a-5p log [copies/L])+B2x(A2M [g/L])+B3%(YKLAO [ng/mL])+p4x(HbALc [%])
NIS2+ eV
e

where y=B0+B1xlog10(miR-34a-5p [Fold])+p2xlog10(YKL-40 [ng/mL])+p3xsex
(female=0, male=1)+p4xlog10(miR-34a-5p [Fold])xsex (female=0, male=1)

AAR, AST/ALT ratio; AST, aspartate aminotransferase; ALT, alanine aminotransferase; APRI, AST-to-platelet ratio index; ULN, upper limit of normal;
BMI, body mass index; T2DM, type 2 diabetes mellitus; FIB-4, fibrosis-4 index; NFS, nonalcoholic fatty liver disease fibrosis score; IFG, impaired
fasting glucose; GGT, gamma-glutamyl transpeptidase; ELF, enhanced liver fibrosis; HA, hyaluronic acid; PIIINP, N-terminal peptide of pro-collagen
IIl; TIMPZ, tissue inhibitor of metalloproteinase 1; PRO-C3, pro-collagen 3 neoepitope; HbAlc, glycated haemoglobin.
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