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Introduction

Aim

Method

We conducted an individual patient data (IPD) meta-analysis to summarise

diagnostic accuracy of Magnetic Resonance Elastography (MRE) in staging 

liver fibrosis and to assess potential confounding factors.

A systematic review of the literature identified studies reporting MRE data in 

biopsy proven NAFLD patients, and data were obtained from the  corresponding 

authors. Pooled diagnostic cutoff value for the various fibrosis stages were 

determined in a two-stage meta-analysis as the primary outcome. Multilevel 

modelling methods were used to analyses potential confounding factors 

influencing diagnostic accuracy of MRE in staging liver fibrosis. 

Conclusions
MRE has excellent diagnostic performance for the diagnosis of significant, 

advanced fibrosis and cirrhosis in patients with NAFLD. Severe activity and 

raised GGT level may affect diagnostic accuracy of MRE in staging early liver 

fibrosis, but anthropometric measures such as BMI, steatosis degree do not.
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Establishing the Cut-offs and 

Confounding factors of Magnetic 

Resonance Elastography for staging 

NAFLD-fibrosis: an IPD meta-analysis

Results4
Eight independent cohorts comprising 821 patients were included in the meta-analysis. Cut-

offs were defined to explore concordance between MRE and histopathology: ≥F2: 3.14 kPa

(AUROC: 0·93; 95%CI: 0·90–0·95); ≥F3: 3.53kPa (AUROC: 0·93; 95%CI: 0·91–0·95); F4: 

4.45 kPa (AUROC: 0·94; 95%CI: 0·92–0·97)(Figure 1). In GLMM analysis, histological 

steatohepatitis with higher inflammatory activity [OR (95% CI) = 3.229 (1.433-7.278), 

P=0.005] and gamma-glutamyl transferase (GGT) concentration [OR (95% CI) = 

1.004(1.001-1.007), P=0.012] were significant confounders in generating overestimated 

staging between MRE and histology, these two variables can inflate liver stiffness 

measurement by MRE in early liver fibrosis stage (F0-1). Steatosis, as measured by MRI-

PDFF, and body mass index (BMI) were not confounders(Table 1). 

1. MRE has excellent diagnostic performance for the 

diagnosis of significant, advanced fibrosis and cirrhosis 

in patients with NAFLD. 

2. We established cut-offs of 2.65kPa, 3.14kPa, 3.53kPa 

and 4.45kPa for any(≥F1), significant(≥F2), 

advanced(≥F3) fibrosis and cirrhosis, respectively.

3. Severe activity NASH and raised GGT level may 

affect diagnostic accuracy of MRE in staging early liver 

fibrosis.

a.  pooled cut-off for any fibrosis(≥F1) 

b.  pooled cut-off for significant fibrosis(≥F2)

c. pooled cut-off for advanced fibrosis(≥F3) 

d.   pooled cut-off for cirrhosis (F4)

Figure 1. a b c d. Pooled cut-offs for the diagnosis of each fibrosis stage in patients with NAFLD

Table 1. GLMM (generalized linear mixed model) explore variables associated with prediction failure

(overestimation and underestimation)

Even though MRE has shown the highest diagnostic accuracy for staging liver 

fibrosis, a discrepancy between fibrosis based on histology and MRE-related

liver stiffness measurement (LSM) sometimes occurs. In addition, there is not a 

generally accepted cut-off value for diagnosing the different stages of fibrosis.
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MMA= Mild-moderate activity;    SA=Severe activity;
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