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Aims

 Assess the diagnostic performance of non-
invasive fibrosis tests in a population of 
patients with NAFLD

 Define cut-off values for:
– FibroMeter V
– FibroMeter NAFLD
– FibroMeter VCTE



Methods

 Prospective recruitment from 4 UK sites between 
March 2014 and May 2015

 Standard of care liver biopsy for known or 
suspected NAFLD

 Histology assessed by 2 expert liver pathologists
 FibroScan and blood sampling within the 2 

weeks prior to biopsy
– FibroMeter, NAFLD fibrosis score (NFS), 

AST/ALT ratio, BARD, AST/platelet ratio index 
(APRI), Fibrosis-4 (Fib-4)



FibroMeter
FibroMeter V FibroMeter NAFLD FibroMeter VCTE

age, gender age, weight age, gender

Platelets Platelets Platelets

Alpha-2-
macroglobulin

AST Alpha-2-
macroglobulin

ALT ALT AST

Urea Ferritin Prothrombin ratio

Prothrombin ratio Glucose gGT

gGT Liver stiffness

AST



123 Patients with 
suspected 

NAFLD recruited

103 Patients 
included in final 

analysis

6 Liver biopsies inadequate 
for fibrosis assessment

14 Patients with missing 
blood results



Baseline Demographics
Male 58 (56%) n (%)

Age (years) 56 (21) Median (IQR)

BMI (Kg/m2) 31.2 (8.7) Median (IQR)

Type 2 diabetes 51 (50%) n (%)

Hypertension 48 (47%) n (%)

Hypercholesterolaemia 56 (54%) n (%)

Consume alcohol 32 (31%) n (%)

Alcohol intake 
(UK units/week) 7 (8.8) Median (IQR)



Characteristics of the Histology

Kleiner
Fibrosis 
Stage

n % Total NAS 
Score

n %

F0 22 21% 0-2 28 27%
F1 27 26% 3-4 35 34%
F2 21 20% 5-6 37 36%
F3 25 24% 7-8 3 3%
F4 8 8%

Median (IQR) length of biopsies 22 (7) mm
NASH (FLIP algorithm) 54 (52%)
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FibroScan and FibroMeter
significantly associated with fibrosis
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FibroScan FibroMeter V

*  p < 0.05 **  p < 0.01 ***  p < 0.001 

***
***

***



FibroScan and FibroMeter
significantly associated with fibrosis

FibroMeter NAFLD FibroMeter VCTE

*  p < 0.05 **  p < 0.01 ***  p < 0.001 
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To diagnose ≥F2 fibrosis
Test AUROC 95% CI

FM VCTE 0.81 0.72-0.89

FM NAFLD 0.79 0.70-0.88

FM V 0.78 0.69-0.87

FibroScan 0.77 0.68-0.86

Fib-4 0.77 0.67-0.86

APRI 0.74 0.65-0.84

NFS 0.71 0.61-0.81

AST/ALT ratio 0.64 0.53-0.74

BARD 0.64 0.54-0.74



To diagnose ≥F3 fibrosis
Test AUROC 95% CI

FM VCTE 0.90 0.84-0.96

FM V 0.87 0.80-0.94

FM NAFLD 0.85 0.77-0.93

Fib-4 0.85 0.78-0.93

FibroScan 0.82 0.74-0.90

NFS 0.78 0.68-0.87

APRI 0.77 0.67-0.87

AST/ALT ratio 0.72 0.61-0.83

BARD 0.69 0.58-0.80



To diagnose F4 fibrosis
Test AUROC 95% CI

FM VCTE 0.96 0.91-1

FibroScan 0.94 0.89-1

FM V 0.94 0.88-1

FM NAFLD 0.90 0.83-0.97

Fib-4 0.89 0.80-0.98

APRI 0.86 0.77-0.95

NFS 0.85 0.73-0.97

AST/ALT ratio 0.73 0.49-0.96

BARD 0.69 0.51-0.86



Published cut off values have high 
negative predictive value for the 
exclusion of advanced (≥F3) fibrosis

Cut off value NPV PPV
NFS -1.445 0.93 0.51

0.676 0.72 0.62
Fib-4 1.3 0.91 0.61

3.25 0.72 0.78
AST/ALT ratio 0.8 0.91 0.61

1 0.75 0.57
FibroScan 9.6 0.87 0.63

BARD 2 0.83 0.40
APRI 1 0.72 0.62



Cut off values for ≥F3 fibrosis 
defined for FibroMeter

Test Cut off 
value

NPV PPV

FibroMeter
VCTE

0.54 0.94 0.73

FibroMeter V 0.58 0.92 0.68

FibroMeter
NAFLD

0.42 0.92 0.64



Conclusion

 Of the assessed non-invasive tests, 
FibroMeter VTCE has the greatest diagnostic 
performance for all stages of fibrosis

 Simple blood biomarkers have excellent NPV 
for the exclusion of advanced fibrosis

 Newly defined cutoff values for FibroMeter
show equivalent NPV to existing tests with 
improvement in PPV
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Questions?
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