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Non-invasive assessment of liver disease stage
(Laboratory tests)
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(Meta-analysis of Histological Data in Viral Hepatitis) METAVIR i —

Table 4.1 METAVIR hiver-biopsy scoring system

METAVIR FO F1 F2 F3 F4
stage
Definition Mo fibrosis Portal fibrosis Fartal fibrosis Mumerous Cirrhiosis
without septa with septa septa without
cirrhosis

0-2 (mild fibrosis), 3-4 (moderate fibrosis), 5-6 (severe fibrosis/ cirrhosis) :(HAI) 8l culld yasls b Ishak giwwws —
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Healthy liver  Fibrosis = Cirrhosis = Carcinoma
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2D-shear-wave elastography -
Point shear-wave elastography -

Magnetic resonance elastography (MRE) -«
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Bera, C, et al. J. Clin. Med. 2024, 13, 1046. https://doi.org/10.3390/jcm13041046
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‘l Indirect markers I

Simple liver function tests

Aminotransferases (ALT, AST), v-glutamyl transferase (GGT), bilirubin, albumin

Hematologic variables

Platelet count and prothrombin times

Others

Glucose, insulin, apolipoprotein, cholesterol, haptoglobin

Direct markers

Collagen, ECM molecules and

enzymes

Procollagen N-terminal peptide, hyaluronic acid, type IV collagen, laminin, fibronectin, YKL-
40,TIMP-1, TIMP-2, MMP-2, MMP-9

Cytokines

TGFp, TNFa, angiotensin-Il

Proteomic markers

Galectina-3 binding protein (G3BP), microfibril-associated protein 4 (MFAP-4), tropomyosin

Genetic markers

SNP of AZIN1, TLR4, TRPM5, AQP2, STXBPSL

AQP2: aquaporin 2; AZIN1: ornithine decarboxylase antizyme inhibitor; STXBP5L: syntaxin-binding protein 5-like; TLR4: Toll-like

receptor 4; TRPM5: long transient receptor potential channel 5.



.o. »
Wmmo boar” o U
i

, - )
IRl T o ¥ gl “/'/’»

P g 36—

Indexes by routine

lab tests

e APRI

e FIB-4

e AAR

e Bonacini index
e Forns test

e GUCI

e Lok Index

e etc.

S jemd Uy s yad L

Indexes by special lab
tests

e ELF index

e FibroTest

e Fibro index

e FibroSpect Il

e Hepascore

e Fibrometer test
e etc.
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AST Lewvel (ILU/L)

AST (Upper Limit of Normal) (1U/L)

APRI = x 100

Platelet Count (1 f
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Fibrosis-4 score (FIB-4)

Age (years) X  AST Lewvel {U/L)

FIB-4= | clet Count (1071 X \/
ALT (U/L)

ol 005 pixe (2F3) aid ping j9pmud (gl FIB-4 a3ls APRI BOM5-,, ©

— http://www.hepatitisc.uw.edu/page/clinical-calculators/apri
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Table 4.5 Summary sensitivity and specificity for APRI and transient elastography

Table 4.4  Summary sensitivity and specificity for APRI and transient elastography
(FibroScan®) for detectindcirrhosis (F4)

(FibroScan®) for detectingisigniﬁcant fibrosis (fibrosis stage 2F2)

Test Cut-off  Numberof Sensitivity (95% CI)  Specificlty (95% CI) Test Cutoff  Numberof Sensitivity (95% Cl)  Speclficity (95% Cl)
studles studies

APR| -F? 0.3-07 170 72.7% (70.0-75.2%) 65.1% (61.3-68.7%) APRI-F4 08-12 47 57.8% (51.9-63.5%) 75.9% (71.6-79.7%)
APRI-F2 0.5(low) 49 71.7% (67.1-75.8%)|  64.8% (58.6-70.5%) APRI - F4 1 (low) 27 54.3% (47.7-608%) |  76.9% (71.7-81.4%)
APRI-FZ 13-17 45 29.3% (23.0-36.6%) 93.6% (90.8-956%) APRI - F4 18-22 32 28.9% (23.2-35.5%) 89.9% (86.5-92.5%)
APRI-FZ 1.5 (high} 42 28.2% (21.8-35.6%) | 9356% I,’QG.E—GE.E“}E‘,II APRI-F4 2 (high) 3l 28.1% (22.5-34.5%) 90.3% (87.2-92.8%)
Transient 6.0-80kPa 53 75.1% (72.2-77.7%) 79.3% (76.2-02.2%) Transient 110-140 37 82.6% (77.6-86.5%) 89.0% (86.3-91.2%)
elastography elastography kPa

FibroScan® - F2 FibroScan® - F4

g ol (b3 9 (Lol > Lol

17
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Assessment of liver fibrosis by non-invasive tests

Chapter 4. Non-invasive assessment of liver disease stage at baseline and during follow-up

as rtate aminotransferase-to-platelet ratio index) is recommended
as the|preferred non-invasive tesﬂ to assess for the presence of significant

Existing and maintained
recommendation (2015
hepatitis B guidelines)

fibrosis or cirrhosisjamong adults in resource-hmited settings. |ransient
elastography (Flbrogcan“’my'bez'prefembremmvaww&- tin

settings where it is available and cost is not a major constraint.
(strong recommendation, moderate-certainty evidence)

New recommendation
(for non-invasive test
thresholds to establish the
presence of significant
fibrosis (=F2) or cirrhosis
(F4)

Evidence offsignificant fibrosis (=F2) phould be based on an APRI score
of >0.5 pr transient elastography value of >7.0 kPa,* and[cirrhosis (F4)]
should be based on clinical criteria® (or an]APRI score of >Hf|or transient
elastography (FibroScan®) value of >12.5

(adults: strong recommendation, moderate-certainty evidence;
adolescents: strong recommendation, low-certainty evidence)

a These cut-offs apply to FibroScan® - other elastography techniques do not necessarily have the same cut-offs.

b Clinical features of decompensated cirrhosis: portal hypertension (ascites, variceal haemorrhage and hepatic encephalopathy),
coagulopathy, or liver insufficiency (jaundice). Other clinical features of advanced liver disease/cirrhosis may include: hepatomegaly,
splenomegaly, pruritus, fatigue, arthraigia, palmar erythema or cedema.

18
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Age (years) X  AST Level (U/L)

FIB-4 =

Platelet Count (10°/L) X IALT (L) .
i) Ked ¢ Sterling adllzs o

(59 U bridging 9, Jolis Ishak score 4-6) 4 yiv 5o b oo yiwr sl 22+ L pl NPV (Il FIB-4<1.45 O
b i §9pad swyie e AFOL pl PPV 4 /AY Sthg s FIB-4>3.25 ©
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Sterling RK, et. al. Hepatology 2006; 1317-25.
https://www.mdcalc.com/calc/2200/fibrosis-4-fib-4-index-liver-fibrosis 20
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Hepatitis C Rapid Point-of-Care Testing and Laboratory-based Non-invasive Assessment of
Liver Fibrosis among Drug Abusers: An Experience from lran

‘3 - 2 3. &
Mohammad Reza Hedayati-Moghaddam Hosseln Soltanian ! Majid Danace * Sayed Ahmad Vahedl| :

|
Blood Borne Infections Raesearch Cantar, Academic Cantar for Education. Culture & Rasearch (ACECR). Razavi Khorasan Branch, Mashhad

Table 3. Results of Hemamology and Biochaemistry Tests in Dug Users with Active HCW Infection in Mashhad, lran

Test Mean + 5D Min, Max Abnormal Value; Mo, (9] . . . ‘ FI B 4 L‘)‘ °
Blood platelet (/L) 210.5 + 101.6 29, 419 <150; 11 (22.4%) LS 408 ?“'W“’” \ ,.,.,_9 J l.q,..’> ¢ -

PT (s) 12,5 + 1.1 11.0,17.2 >13.0; 11 {23.9%) S = Gy X
INR 1.1+ 0.1 0.9, 1.8 >1.1; 11 (23.9%) R [ A ( > )
ALT (L) 45.7 + 27.6 10, 125 =40 21 (42.9%) '3‘9“4' L.S'o"))" Uls"\“’{d)*m )'3 M ETAVI R = F2

AST (LIL) 35.0(29.0, 46.5) 14, 110 =40; 14 (28.6%) o s . -

ALP (LIL) 178.1 + 50.9 90, 330 =306; 1 (2.0%) 59{ 4.:&) )‘ ).u.u.u L_S'Qt>9) J)‘.B )# 4.’
Total bilirubin (mg/dl) 0.4 (0.2, 0.6) o1,1.2 >1.2; 1 (2.0%)

Alburnin (g/dL) 4.1(3.9,4.2) 3.1, 4.6 <3.6; 5 (10.2%) .

APRI 0.41(0.31, 0.73) 0.12, 4.74 »1.5; 7 (14.3%) Z&/ 5 J.:Lo.,o e XYV/ s —

FIE-4 1.28(0.72,1.94) .43, 15.83 =325 9 (18.4%) 21
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Table 1. Non-invasive serum tests’ performance in detecting fibrosis in patients with chronic hepatitis B.

o2l pf G903l 5l o3l b (G085 5908 (L))

Blomarkers Components Formula Benelits Limitations Cost False Positivity Thresholds
Simpie <0,5 (FO-1) and
APRI AST [(AST (IU/LY{AST Upper Limit of Normal in IU/LN(Platelets Namadion Limited accuracy to for Lo Age, immune »>1.5 (F2-4)
platelets in 109/L)] x 100 < significant fibrosis {hrombocytopenia, <1(F0-3)
Accessible
»2 (14)
foe Simple Immune
AST [age (years) x AST (UL))[platelel count (109/L) x VALT - Limited accuracy for X <1.45 (F0-2) and
£ Platelets aum) b advanced fibrosis Low; Meombocylopen. 355 (i)
Accessible age.
ALT
>0.58 for
Haemolysis, Gilbert's
Alpha-2macrogiobukn disease, ST
Apolpoprotein A1 Includes indirect biomarkers cholestasis, immune >0.74 for
FibroTest Haptogiobin Patented Accessible that can be Influenced by High thrombocylopenia, :
cirrhosis
GGT olher causes of inflammation Inflammation,
Bilirubin age, e::;gfe. non- o sreriic il
9 offs for CHB
Foms  Age, GOT, cholesterol,  =7.811 - 3.131 x In platelet + 0781 xIn GGT + 3647 xIn __ "P'e TIOMUOcYIGHeTNG, .02 20 k)
e and platetets age - 0,014 x cholesterol biomarkers Needs more validation Low inflammation, significant
' Accessible age, non-fasting fibrosis
Haemolysis, Gibert’s
S, disease,
- PP = exp (3.148 ¢ 0.167 x BMI + 0,088 x bilirubin[uM] Simple Cholosthsis. knmude: ‘50,15 mleoil
Hui Score SMI, BRI, ot 210X SUURIN == 0.010* PGt 1ML = biomarkers Needs more validation Low  thrombocylopenia significant
and platelets exp(3.148 + 0.167 x BMI + 0,088 x bilirubin[pM] - 0.151 x K pe . 9
albuminjg/T] - 0.019  platelet{109/1) Accessible inflammation, fibrosis
' age, exercise, non-
fasting

Bera, C, et al. J.

Clin. Med. 2024;13:1046. https://doi.org/10.3390/jcm13041046
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Table 3 | Non-Invaslve fibrosis tests evaluated In population-based studles

Test Variables Advantages Umitations Cut-off tested Recommended screening scenario
APRI AST, platalets Non-patented Highrateof falze-positives OS5 torula First ine In peimary care or
wWidely svailable Lower accuracy than TE outadvanced  screening programmes torule
P fibrosis out fibrosls
ow cost
High applicability
FiB-4 AST, ALT, aga, Much studied Highrateof false-positives  13torulzout  Recommended as first Une by most
platelets Non-patented Lower sccuracy than TE advanced International guidedines on rafarral
fibrosis® pathways
Widely available
AT Frstlinein mttmrybwe grsueenlng
High applicability programmes to rule out fibrosls
NFS AST, ALT, aga, BMI, Non-patented Highrateof false-pesitives  -1.455torule  Firstline In peimary care or dizbatas
T2DM, platelets, Widaly available Cznnot be reportad in outadvanced  clinicstorule out fibrosks
albumn Low cost laboratory systems fibrosis
Might not be applicable to
ALD and cther aeticlogies
Lowes accuracy than TE
LRS AST, ALT, 3ga, Developed and Recently published Four risk First ine In peimary care or
GGT, cholesterol, validated In Requires validzticn outside  Qroups: screening programmes to pradict
platelets, sax, low-prevalenca Eurcpe <3,5-88, risk of 10-year iver-relzted mortality
glucose cohorts 9-1485, 215 and hospitalizations
ELF HA, PIIINF, TIMP1 Diractly reflacts liver High cost 9.6tonule Second lin2 In primary care or
fibrosis Patantad outadvanced screening programmas to confirm
Low rate of Falsa-positives in fibrosis fibrosts
false-positives extrahepatic fibrotic
FDA/EMA-spproved conditions
High applicability

ALD. dlcchoivelatad Uver dmesss; ALT, slanine aminctransferase; AFRE, AST to pistelet ratio Indax; AST, aspanatc sminctransiarase; ELF, enhancaed Uver fibeosis; FIB-£, Hoross 4, GGT,
v-glutamy! trarsfarase; HA, hyatoronic aoid; LRS, Uvar Risk Score; 875, NAFLD Flbrosis Score; FOINF. amino-zanminal propeptida of type ill ccllagen; 72DM, type 2 disbetes mellitus: 1=,
trarskent clastogranhy; TIMPL, metalloproteinsse Inftbtor 1; VCTE, vibration-conteollad TE. %none mudy a cut-cif >2.0 F age z£5 yaars was proposed, but the use of tha age-ad)asted on-cff dd
nct improwva classificstion In populstion-basad sudies='~™,

Thiele M, et al. Nat Rev Gastroenterol Hepatol. 2024;21:517-527. https://doi.org/10.1038/s41575-024-00907-23
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Combining Methods Increases Diagnostic Accuracy

Castera et al .2005

Biomarkers

B F012 versus F34
1

Liver stiffness
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https://www.mdcalc.com/calc/3094/ast-platelet-ratio-index-apri

https://www.mdcalc.com/calc/2200/fibrosis-4-fib-4-index-liver-fibrosis

https://www.msdmanuals.com/professional/multimedia/clinical-calculator/cirrhosis-probability-in-hepatitis-c
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