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OBJECTIVES

For more information, contact: 
andrea.dennis@Perspectum.com

• Noninvasive prognostic biomarkers are needed to replace liver 
biopsies as surrogate endpoints in clinical trials for 
nonalcoholic steatohepatitis (NASH).

• Magnetic resonance imaging biomarker corrected T1 (cT1), and 
enhanced liver fibrosis (ELF) test can predict clinical outcomes 
and have been suggested by the LITMUS consortium 
prognostic biomarkers for NASH in the FDA Biomarker 
Qualification Program (BQP). 

AIM: To evaluate the utility of combining cT1 and ELF biomarkers 
to enhance enrichment of at-risk NASH or advanced fibrosis in 
patients with nonalcoholic fatty liver disease (NAFLD).

RESULTS

• A cT1 threshold of 840 ms was optimal for identifying patients 
with at-risk NASH and/or advanced fibrosis with good rule-
out performance (sensitivity = 93%, specificity = 53%). 

• The optimal threshold for ELF was 8.7, with a good rule-in 
performance (specificity = 88%, sensitivity = 82%). 

• The best performing thresholds for a combination of these 
biomarkers were: cT1 ≥ 875 ms and ELF test ≥ 8.7. Reaching 
these thresholds for one or both biomarkers improved the 
identification of patients with at-risk NASH (sensitivity = 93%, 
specificity = 76%, positive predictive value = 87%, and 
negative predictive value = 87%). 

METHODS
• Patients with NAFLD referred for routine liver biopsy at two U.K. 

tertiary centers with available liver cT1, ELF test, and histology 
results, were included in this analysis. 

• Patients with at-risk NASH (NAFLD Activity Score [NAS] ≥ 4 & 
Kleiner-Brunt Fibrosis [F] ≥ 2) and/or advanced fibrosis (F ≥ 3) 
were identified using:

• previously described thresholds for the diagnosis and 
prognosis of liver disease at different stages (cT1 ≥ 800 
or 875 ms; ELF ≥ 7.7, 9.8, or 11.3) 

• the optimal thresholds by Youden’s index in this 
dataset

CONCLUSIONS

• Combining the prognostic biomarkers cT1 and ELF enhanced 
the enrichment of patients with histologically confirmed at-risk 
NASH or advanced fibrosis. 

• The high sensitivity and specificity of cT1 and ELF lead to high 
performance for the combination, suggesting that these 
biomarkers could potentially replace liver biopsy in NASH 
clinical trial enrollment.
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RESULTS

Figure 1: The distribution of true negatives (TN), false positives (FP), 
false negatives (FN), and true positives (TP) for the selected 
thresholds of cT1 and ELF, individually and in combination.

n = 45
Patient characteristics Values

Age, median [IQR] 52 [42–59] years

Sex, female 42%

BMI, median [IQR] 32.3 [29.8–36.9] kg/m2

Type 2 diabetes mellitus 47%

cT1, median [IQR] 872 [840–953] ms

ELF, median [IQR] 8.9 [8.2–9.6]

at-risk NASH 62% 

Table 1. Characteristics of the study population.  


