
Diagnostic accuracy and clinical impact of 
MRI-based technologies for patients with non-
alcoholic fatty liver disease: systematic review 
and economic evaluation

Rebecca Bresnahan,1* Rui Duarte,1 James Mahon,2  
Sophie Beale,3 Marty Chaplin,1 Devarshi Bhattacharyya,1 
Rachel Houten,1 Katherine Edwards,1 Sarah Nevitt,1  
Michelle Maden1 and Angela Boland1

1LRiG, Department of Health Data Science, University of Liverpool, Liverpool, UK
2Coldingham Analytical Services, Berwickshire, UK
3Hare Research, North Yorkshire, UK

*Corresponding author rebecca.bresnahan@liverpool.ac.uk

Copyright is retained by Perspectum Ltd for Figures 11 and 12.

Disclosure of interests of authors

Full disclosure of interests: Completed ICMJE forms for all authors, including all related interests, are 
available in the toolkit on the NIHR Journals Library report publication page at https://doi.org/10.3310/
KGJU3398.

Primary conflicts of interest: Rui Duarte is a member of the HTA Commissioning Committee (May 2021 
to May 2025).

Published July 2023
DOI: 10.3310/KGJU3398

Plain language summary
Diagnostic accuracy and clinical impact of MRI-based technologies 
for patients with non-alcoholic fatty liver disease: systematic review 
and economic evaluation
Health Technology Assessment 2023; Vol. 27: No. 10
DOI: 10.3310/KGJU3398

NIHR Journals Library www.journalslibrary.nihr.ac.uk

mailto:rebecca.bresnahan@liverpool.ac.uk
https://doi.org/10.3310/KGJU3398
https://doi.org/10.3310/KGJU3398


ii

NIHR Journals Library www.journalslibrary.nihr.ac.uk

PLAIN LANGUAGE SUMMARY: SYSTEMATIC REVIEW AND ECONOMIC EVALUATION

Plain language summary

Non-alcoholic fatty liver disease includes a range of conditions that are caused by a build-up of fat in 
the liver, and not by alcohol consumption. This build-up of fat can cause inflammation. Persistent 

inflammation can cause scar tissue (fibrosis) to develop. It is important to identify patients with fibrosis 
because severe fibrosis can cause permanent liver damage (cirrhosis), which can lead to liver failure and 
liver cancer.

In the National Health Service, patients with non-alcoholic fatty liver disease undergo tests to determine 
whether they have fibrosis. The test results are not always accurate and multiple tests can give 
conflicting results. Some of the tests may not be suitable for patients who have a very high body mass 
index.

In the National Health Service, a liver biopsy may be offered to patients with inconclusive or conflicting 
test results or to those patients for whom other tests are unsuitable. However, liver biopsy is expensive, 
and is associated with side-effects such as pain and bleeding. Magnetic resonance imaging-based testing 
could be used as an extra test to help clinicians assess non-alcoholic fatty liver disease and identify 
patients who may need a liver biopsy.

We assessed two magnetic resonance imaging-based diagnostic tests, LiverMultiScan and magnetic 
resonance elastography. LiverMultiScan is imaging software that is used alongside magnetic resonance 
imaging to measure markers of liver disease. Magnetic resonance elastography is used in some National 
Health Service centres to assess liver fibrosis; however, magnetic resonance elastography requires more 
equipment than just an magnetic resonance imaging scanner.

We reviewed all studies examining how well LiverMultiScan and magnetic resonance elastography 
assess patients with non-alcoholic fatty liver disease. We also built an economic model to estimate the 
costs and benefits of using LiverMultiScan to identify patients who should be sent for a biopsy. Results 
from the model showed that LiverMultiScan may not provide good value for money to the National 
Health Service.
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