
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) A decision analytic model of the diagnostic pathways for patients 
with suspected non-alcoholic fatty liver disease using non-invasive 
transient elastography and multiparametric magnetic resonance 
imaging 

AUTHORS Blake, Laurence; Duarte, Rui; Cummins, Carole 

 

VERSION 1 - REVIEW 

REVIEWER Eric Yoshida 
Division of Gastroenterology, University of British Columbia, 
Vancouver, BC, Canada 

REVIEW RETURNED 27-Nov-2015 

 

GENERAL COMMENTS This paper is well written but there are significant concerns 
regarding the proposed model's assumptions and generalizability to 
clinicians as well as benefit to patients:  
 
1. The proposed decision analytic model assumes that patients with 
transient elastography (ie. Fibroscan) and MRI scans (ie. liver 
multscan) results that are "positive" will undergo a confirmatory liver 
biopsy. This makes absolutely no clinical sense. The purpose of a 
non-invasive test of fibrosis is to avoid a liver biopsy and both 
patients and clinicians accept the possibility (albeit small) that the 
may be understaging or over staging of the actual fibrosis score. The 
sensitivity and specificity (as indicated by the AUROC) of almost all 
studies utilizing Fibroscan suggests that there is an excellent 
concordance at the higher fibrosis scores including cirrhosis 
although the modality performs less well with early fibrosis. 
Therefore, patients with significant fibrosis that is clinically significant 
(ie. cirrhosis or pre-cirrhosis) as reported by the non-invasive 
modalities most likely have no clinical reason to undergo liver 
biopsy. The basis of the cost analysis of the study is based on the 
number of liver biopsies but in clinical practice, most of the patients 
found to have significant fibrosis, including cirrhosis, by Fibroscan or 
a MRI fibrosis program would not undergo biopsy. It also needs to 
be noted that a biopsy is only of clinical utility if there is a medical 
intervention that would be affected by a biopsy result. This is not the 
case in non-alcoholic fatty liver disease where current treatments, 
aside from non-pharmacologic treatments such as diet, exercise, 
treating co-morbid contributing conditions, are significantly lacking in 
effectiveness.  
 
2. The authors state that the aim of their model is for diagnostic 
staging of patients with non-alcoholic fatty liver disease. In fact, the 
staging is very specific and is for the staging of fibrosis (ie. not the 
degree of inflammation etc).  
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3. The authors do not state how the non-alcoholic fatty liver disease 
in their model will be diagnosed in the first place (ie. by ultrasound, 
by clinical suspicion based on laboratory findings and the absence of 
other causes of liver disease or by liver biopsy, which of course 
would obviate the need for Fibroscan or LiverMultiscan).  
 
4. The population is not very well defined and is based on a previous 
study report. There is variability in the prevalence of non-alcoholic 
fatty liver disease, although in general it is increasing in prevalence 
world wide. The prevalence of non-alcoholic liver disease and its 
fibrosis staging can be expected to vary from community to 
community and this will affect the cost effectiveness finding of the 
model.  
 
5. In the Introduction, the authors state that hepatitis B, hepatitis C, 
alcoholic liver disease etc have similar pathologies to non-alcoholic 
liver disease. Although this is true of alcoholic liver disease and 
some patients with HCV have steatosis on the basis of HCV, there 
are distinct pathologic differences between chronic hepatitis B and 
non-alcoholic fatty liver disease.  
 
6. In the Discussion, the authors state that the mortality from a core 
liver biopsy is 0.2%. This incorrect as 1 in 500 patients do not die as 
a result of a liver biopsy (otherwise nobody should do one except 
under exceptional circumstances). The commonly cited material risk 
of death from a liver biopsy is 1 in 10,000 or 0.01%. The commonly 
cited risk of bleeding is 1 in 1000.  

 

REVIEWER Guglielmo Trovato, MD, Professor of Medicine 
University of Catania School of Medicine  
Catania 

REVIEW RETURNED 22-Dec-2015 

 

GENERAL COMMENTS The main difference of information provided by fibroscan and Rmn - 
particularly regarding fai and fiber content in the liver, should be 
better displayed.  
The actual need - evidence - and the current practice of liver biopsy 
addressed to NAFLD diagnosis should be discussed, particularly 
considering the possible benefits for patients. A comment on the 
relevance of any invasive procedure in NAFLD should be 
addressed, also in the context of Research .  
The conjecture of saving related to no cost for liver biopsy and 
hospitalization - not explicitly presented in this article should be 
compared to the current costs in UK Or elsewhere for biopsy in this 
Nafld subset.  

 

REVIEWER Juna V. Konomi PhD 
Post-Doctoral Fellow  
Emory University  
Atlanta GA  
USA 

REVIEW RETURNED 22-Dec-2015 

 

GENERAL COMMENTS This article introduces a new non-invasive approach to NAFLD 

detection. There is great potential in this article and in the possibility 
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of a test that is not only minimally invasive, but also cost-effective 

and accurate when compared to the gold standard of liver biopsy. 

However, not enough evidence is provided to consider Fibroscan 

and/or LiverMultiScan as the sole tests in the detection of NAFLD. 

The results are based on hypothetical costs and test accuracy is not 

well validated. Furthermore, it is too early to tell if the LiverMultiScan 

is a useful tool in NAFLD detection, since there is only one study 

that reports sensitivity and specificity, there is no validation cohort, 

and the failure rates of the test come directly from the manufacturer. 

It is important to diagnose NAFLD in the early stages where the 

success rate for symptom reversal is high. Are Fibroscan and 

LiverMultiScan sensitive in detecting the early stages of NAFLD? 

It is unclear if the authors work with Perspectum Diagnostics 

(makers of MultiLiverScan). Please clarify the relationship. 

Overall the introduction is well written with the following comments: 

1. Lines 13-19 (page 3), description of Hepatitis B and C 

acquisition- this information is not relevant to the study. 

Although it can lead to liver disease, it distracts the reader. 

Suggest that it be removed. Similarly, lines 38 and 39 (page 

3) - not relevant to study.  

2. State what NHS is.  

3. State what percentage of cases with simple steatosis 

progress to NASH and further to fibrosis (lines 47-48, page 

3). 

Transient elastography sounds like a great test in theory, but seems 

to have too many limitations. Also, it does not appear to be 

appropriate in the early stages of NAFLD.  

1. Are there positive and negative predictive values for this test 

reported in the literature?   

2. In the description for transient elastography, are there any 

other conditions, besides high amount of fat that affect the 

accuracy of Fibroscan?  

3. What is defined as a “failure rate”? How can this test be 

used as preliminary diagnosis when it has such a high 

failure rate? 

4. What is the rate of false positives?  

5. It is a major drawback if the test cannot work in subjects with 

higher BMI, given that one of the characteristics of NAFLD is 

obesity 

LiverMultiScan 

1. This section needs to be expanded and more details should 

be provided on the advantages and disadvantages of the 

test and studies conducted so far.  

2. Are there any other studies that use LiverMultiScan and 

report sensitivity and specificity for the test? One study may 

not be sufficient to use the LiverMultiScan method as a 

validation test for NAFLD. 

3. In regards to the failure rate, is there information from the 

manufacturer on the number of subjects tested and subjects’ 

characteristics? It may be useful to include this information 

in the manuscript. 

4. Is this test accurate only for advanced NAFLD (with 
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presence of fibrosis), or does it also detect the early stages 

of NAFLD characterized by simple steatosis? 

5. How can LiverMultiScan be used as a diagnostic tool when 

Fibroscan has such a high failure rate? This method is not 

fully validated and may not be appropriate to be used as a 

confirmation test. What are the positive and negative 

predictive values for this test?  

Results 

1. Diagnostic Pathway section is confusing to follow. A 

diagram may be helpful in guiding the reader through the 

calculations. 

2. What was the median value used for the “Fibroscan alone” 

analysis?  

3. Is “test failure” the rate of false negatives or false positives 

in this analysis? 

4. There is no previous information on probabilistic sampling. 

Consider having a paragraph in the “Methods” section that 

describes each statistical analysis used. 

5. In the “Threshold and sensitivity analysis” section, 

calculating total amount with LiverMultiScan cost at 616, 

yields a total of 721222, which is not much different than 

721819 (Fibroscan alone). If I understand the calculations 

correctly, I do not believe the difference in price is significant 

enough to say that it is cost-effective in comparison. This 

section needs further clarification. 

6. In “Threshold Analysis”, please state the sensitivity and 

specificity used for Fibroscan (lines 39-40, page 9). 

7. Page 10, line 51, breakeven correct to break-even. 

Discussion 

1. Fix grammar on lines 6-7, page 12. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Eric Yoshida  

Division of Gastroenterology, University of British Columbia, Vancouver, BC, Canada  

 

Please leave your comments for the authors below  

This paper is well written but there are significant concerns regarding the proposed model's 

assumptions and generalizability to clinicians as well as benefit to patients:  

 

1. The proposed decision analytic model assumes that patients with transient elastography (ie. 

Fibroscan) and MRI scans (ie. liver multscan) results that are "positive" will undergo a confirmatory 

liver biopsy. This makes absolutely no clinical sense. The purpose of a non-invasive test of fibrosis is 

to avoid a liver biopsy and both patients and clinicians accept the possibility (albeit small) that the may 

be understaging or over staging of the actual fibrosis score. The sensitivity and specificity (as 

indicated by the AUROC) of almost all studies utilizing Fibroscan suggests that there is an excellent 

concordance at the higher fibrosis scores including cirrhosis although the modality performs less well 

with early fibrosis. Therefore, patients with significant fibrosis that is clinically significant (ie. cirrhosis 

or pre-cirrhosis) as reported by the non-invasive modalities most likely have no clinical reason to 

undergo liver biopsy. The basis of the cost analysis of the study is based on the number of liver 

biopsies but in clinical practice, most of the patients found to have significant fibrosis, including 
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cirrhosis, by Fibroscan or a MRI fibrosis program would not undergo biopsy. It also needs to be noted 

that a biopsy is only of clinical utility if there is a medical intervention that would be affected by a 

biopsy result. This is not the case in non-alcoholic fatty liver disease where current treatments, aside 

from non-pharmacologic treatments such as diet, exercise, treating co-morbid contributing conditions, 

are significantly lacking in effectiveness.  

Response: Based on Figure 1 - pathway 2, patients with transient elastography (ie. Fibroscan) and 

MRI scans (ie. liver multiscan) results that are "positive" will not undergo a confirmatory liver biopsy. 

We agree that there is an excellent concordance at the higher fibrosis scores with Fibroscan but not 

as good for lower fibrosis scores and we account for these aspects in our assumptions. According to 

our clinical advice from liver specialists, a positive result from either test on its own indicates a need 

for confirmatory biopsy. This first pathway where patients with a positive result with Fibroscan would 

have a liver biopsy represents current UK practice. Our population for this model is patients with 

suspected NAFLD for whom fibrosis is suspected and further tests are requested. We agree with the 

reviewer that a liver biopsy may not be beneficial if it doesn’t affect the treatment to be received, 

however patients are still having biopsies and our model addresses the diagnostic pathways, not the 

treatments received based on the diagnosis. This has been acknowledged in the limitations of our 

study.  

 

2. The authors state that the aim of their model is for diagnostic staging of patients with non-alcoholic 

fatty liver disease. In fact, the staging is very specific and is for the staging of fibrosis (ie. not the 

degree of inflammation etc).  

Response: We do state that detection of fibrosis at its early stages is important, however our aim was 

not for diagnostic staging of patients with NAFLD but pathways for diagnosis of NAFLD as stated in 

the abstract and last subsection of the introduction.  

 

3. The authors do not state how the non-alcoholic fatty liver disease in their model will be diagnosed 

in the first place (ie. by ultrasound, by clinical suspicion based on laboratory findings and the absence 

of other causes of liver disease or by liver biopsy, which of course would obviate the need for 

Fibroscan or LiverMultiscan).  

Response: Thank you for pointing this out, we have now added the following to the Methods / Model 

parameters section: “Initial clinical suspicion would be based on laboratory findings and the absence 

of other causes of liver disease.”  

 

4. The population is not very well defined and is based on a previous study report. There is variability 

in the prevalence of non-alcoholic fatty liver disease, although in general it is increasing in prevalence 

world wide. The prevalence of non-alcoholic liver disease and its fibrosis staging can be expected to 

vary from community to community and this will affect the cost effectiveness finding of the model.  

Response: We agree that there is variability in the prevalence of NAFLD. The parameters we chose 

were based on a thorough systematic review recently conducted that considered all published 

evaluations on the prevalence of different stages of liver fibrosis in NAFLD.  

 

5. In the Introduction, the authors state that hepatitis B, hepatitis C, alcoholic liver disease etc have 

similar pathologies to non-alcoholic liver disease. Although this is true of alcoholic liver disease and 

some patients with HCV have steatosis on the basis of HCV, there are distinct pathologic differences 

between chronic hepatitis B and non-alcoholic fatty liver disease.  

Response: Thank you, we have now removed this.  

 

6. In the Discussion, the authors state that the mortality from a core liver biopsy is 0.2%. This 

incorrect as 1 in 500 patients do not die as a result of a liver biopsy (otherwise nobody should do one 

except under exceptional circumstances). The commonly cited material risk of death from a liver 

biopsy is 1 in 10,000 or 0.01%. The commonly cited risk of bleeding is 1 in 1000.  

Response: We have now changed this sentence as follows: “The risk of excessive bleeding is about 1 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010507 on 20 S

eptem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


in 500 to 1 in 1,000 and the risk of death is about 1 in 10,000 to 1 in 12,000. [31]”  

__________________________________________________  

 

Reviewer: 2  

Guglielmo Trovato, MD, Professor of Medicine  

University of Catania School of Medicine  

 

Please leave your comments for the authors below  

The main difference of information provided by fibroscan and Rmn - particularly regarding fai and fiber 

content in the liver, should be better displayed.  

Response: We have now clarified that fibroscan assesses liver stiffness. For multiscan we had 

mentioned that it assesses fat, iron and fibrosis levels in the liver.  

 

The actual need - evidence - and the current practice of liver biopsy addressed to NAFLD diagnosis 

should be discussed, particularly considering the possible benefits for patients. A comment on the 

relevance of any invasive procedure in NAFLD should be addressed, also in the context of Research.  

Response: We agree with the reviewer that a liver biopsy may not be beneficial if it doesn’t affect the 

treatment to be received, however patients are having biopsies and our model addresses the 

diagnostic pathways, not the treatments received based on the diagnosis. Our scope was to evaluate 

the costs associated with current methods for the diagnosis of NAFLD. This has been acknowledged 

in the limitations of our study. However, if current practice changed and pathway 2 in Figure 1 were 

implemented, then a significant reduction in biopsies would be observed as we mention in our 

manuscript.  

 

The conjecture of saving related to no cost for liver biopsy and hospitalization - not explicitly 

presented in this article should be compared to the current costs in UK Or elsewhere for biopsy in this 

Nafld subset.  

Response: Ideally, non-invasive diagnostic tests will remove the need for biopsy in patients with 

NAFLD. This study is an initial analysis of possible diagnostic pathways. We hope in the future, once 

data allows, to estimate the savings to health systems based on elimination of the costs associated 

with liver biopsy and hospitalisation in this NAFLD subset.  

__________________________________________________  

 

Reviewer: 3  

Juna V. Konomi PhD  

Post-Doctoral Fellow  

Emory University  

 

This article introduces a new non-invasive approach to NAFLD detection. There is great potential in 

this article and in the possibility of a test that is not only minimally invasive, but also cost-effective and 

accurate when compared to the gold standard of liver biopsy. However, not enough evidence is 

provided to consider Fibroscan and/or LiverMultiScan as the sole tests in the detection of NAFLD. 

The results are based on hypothetical costs and test accuracy is not well validated. Furthermore, it is 

too early to tell if the LiverMultiScan is a useful tool in NAFLD detection, since there is only one study 

that reports sensitivity and specificity, there is no validation cohort, and the failure rates of the test 

come directly from the manufacturer. It is important to diagnose NAFLD in the early stages where the 

success rate for symptom reversal is high. Are Fibroscan and LiverMultiScan sensitive in detecting 

the early stages of NAFLD?  

Response: LiverMultiScan (but not Fibroscan) is sensitive in detecting the early stages of NAFLD.  

 

It is unclear if the authors work with Perspectum Diagnostics (makers of MultiLiverScan). Please 

clarify the relationship.  
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Response: This manuscript presents independent research funded by a University of Birmingham 

Innovation Voucher awarded to Perspectum Diagnostics (Funding statement). As mentioned in the 

acknowledgements Drs Rajarshi Banerjee, Michael Pavlides, Catherine Kelly and Professor Stefan 

Neubauer from Perspectum Diagnostics provided information regarding LiverMultiscan.  

 

Overall the introduction is well written with the following comments:  

1. Lines 13-19 (page 3), description of Hepatitis B and C acquisition- this information is not relevant to 

the study. Although it can lead to liver disease, it distracts the reader. Suggest that it be removed.  

Response: We have now removed this.  

 

Similarly, lines 38 and 39 (page 3) - not relevant to study.  

Response: We consider that this sentence is relevant because it demonstrates that the prevalence of 

NAFLD continues to increase while the prevalence of other liver diseases is now stable.  

 

2. State what NHS is.  

Response: Now clarified - National Health Service.  

 

3. State what percentage of cases with simple steatosis progress to NASH and further to fibrosis 

(lines 47-48, page 3).  

Response: We have now amended this sentence as follows: “However, recent evidence suggests that 

a substantial proportion of patients (28-32%) with simple steatosis progress towards NASH and 

fibrosis within a three to four-year period.”  

 

Transient elastography sounds like a great test in theory, but seems to have too many limitations. 

Also, it does not appear to be appropriate in the early stages of NAFLD.  

1. Are there positive and negative predictive values for this test reported in the literature?  

Response: We used the sensitivity and specificity of fibroscan to predict the outcome of the test for 

our hypothetical cohort (presented in Table 1). Positive and negative predictive values could be 

derived from these figures but are not necessary for our model and would not change the predicted 

results observed.  

 

2. In the description for transient elastography, are there any other conditions, besides high amount of 

fat that affect the accuracy of Fibroscan?  

Response: The figures we present for accuracy of Fibroscan include all contributing factors. High 

amount of fat is the most relevant factor for decrease in accuracy.  

 

3. What is defined as a “failure rate”? How can this test be used as preliminary diagnosis when it has 

such a high failure rate?  

Response: Failure rate is caused by patient characteristics, technical issues with the equipment, or 

operator inexperience (this is mentioned in the results section “Fibroscan and LiverMultiScan failure 

rate”). The use of this test is current practice in the UK due to the lack of a non-invasiveness 

alternative. The high failure rate is the main reason why other options are being explored.  

 

4. What is the rate of false positives?  

Response: Please refer to our response to comment 1.  

 

5. It is a major drawback if the test cannot work in subjects with higher BMI, given that one of the 

characteristics of NAFLD is obesity  

Response: Thank you, that is the point of this study.  

 

LiverMultiScan  

1. This section needs to be expanded and more details should be provided on the advantages and 
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disadvantages of the test and studies conducted so far.  

Response: We have provided a summary of this technology. At the moment we submitted this 

manuscript, only one study had been completed (cited). There is not much information available on 

the advantages and disadvantages besides what was mentioned in the manuscript.  

 

2. Are there any other studies that use LiverMultiScan and report sensitivity and specificity for the 

test? One study may not be sufficient to use the LiverMultiScan method as a validation test for 

NAFLD.  

Response: We agree and more studies are currently underway. This is a hypothetical model that can 

be adjusted on the basis of further findings.  

 

3. In regards to the failure rate, is there information from the manufacturer on the number of subjects 

tested and subjects’ characteristics? It may be useful to include this information in the manuscript.  

Response: Unfortunately we were only provided with the values presented in Table 1. These values 

come from all the patients that have been evaluated with LiverMultiscan but the exact number of 

patients is not available.  

 

4. Is this test accurate only for advanced NAFLD (with presence of fibrosis), or does it also detect the 

early stages of NAFLD characterized by simple steatosis?  

Response: It also detects the early stages of NAFLD. We have now added the following in the 

LiverMultiscan section: “…and demonstrated that LiverMultiscan can quantify hepatic fibrosis, iron, 

and steatosis.[26]”  

 

5. How can LiverMultiScan be used as a diagnostic tool when Fibroscan has such a high failure rate? 

This method is not fully validated and may not be appropriate to be used as a confirmation test. What 

are the positive and negative predictive values for this test?  

Response: This is a hypothetical model comparing the current pathway to other options based on the 

reported accuracy and failure rates.  

 

Results  

1. Diagnostic Pathway section is confusing to follow. A diagram may be helpful in guiding the reader 

through the calculations.  

Response: Figure 1 describes the Diagnostic Pathway and should be used when reading this section 

as mentioned in the text.  

 

2. What was the median value used for the “Fibroscan alone” analysis?  

Response: The median values for sensitivity and specificity of Fibroscan were included in the model 

based on the prevalence of the different stages of fibrosis as a weighted average.  

 

3. Is “test failure” the rate of false negatives or false positives in this analysis?  

Response: ‘Test failures’ refers to the failure of the tests, not incorrect results.  

 

4. There is no previous information on probabilistic sampling. Consider having a paragraph in the 

“Methods” section that describes each statistical analysis used.  

Response: We have now added the following in the methods section: “Probabilistic sensitivity analysis 

was conducted using the sensitivity and specificity of Fibroscan.”  

 

5. In the “Threshold and sensitivity analysis” section, calculating total amount with LiverMultiScan cost 

at 616, yields a total of 721222, which is not much different than 721819 (Fibroscan alone). If I 

understand the calculations correctly, I do not believe the difference in price is significant enough to 

say that it is cost-effective in comparison. This section needs further clarification.  

Response: What we mean is that £616 is the threshold at which there is no difference in costs 
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between the two options.  

 

6. In “Threshold Analysis”, please state the sensitivity and specificity used for Fibroscan (lines 39-40, 

page 9).  

Response: The lower and upper 95% confidence intervals for sensitivity and specificity used for 

Fibroscan are presented in Table 1.  

 

7. Page 10, line 51, breakeven correct to break-even.  

Response: Thank you, corrected.  

 

Discussion  

1. Fix grammar on lines 6-7, page 12.  

Response: This has now been checked by a native English speaker. 

VERSION 2 – REVIEW 

REVIEWER Ivana Mikolasevic 
UHC Rijeka, Croatia 

REVIEW RETURNED 05-May-2016 

 

GENERAL COMMENTS The manuscript is interesanting and of clinical relevance.   

 

REVIEWER Pietro VAJRO 
Department of Medicine and Surgery, University of Salerno, 
Baronissi (Sa), Italy 

REVIEW RETURNED 12-Jun-2016 

 

GENERAL COMMENTS MS.: A decision analytic model of the diagnostic pathways for 
patients with suspected non-alcoholic fatty liver disease using non-
invasive transient elastography and multiparametric magnetic 
resonance.  
 
Authors start from the consideration that NAFLD is a very common 
disease and that evaluation of liver disease progression by an 
invasive and costly imperfect reference standard such as liver 
biopsy is not preferred by patients and payers’ perspective. By 
modelling a hypothetical cohort of 1000 patients with suspected 
NAFLD, Laurence Blake and coworkers therefore evaluated the 
advantages of the inclusion of multi-parametric magnetic resonance 
(LiverMultiScan, LMS) as an adjunct to / as replacement of 
traditional Fibroscan, in the diagnostic pathway of NAFLD.  
Modelling methodology and Decision analytic model of diagnostic 
pathways are based on the need of performing liver biopsy to all pts 
with positive tests or failure tests  
The results of their analysis suggest that the use of LMS, although 
increases screening costs, reduces the number of liver biopsies 
required (it is predicted to more than halve the number of biopsies 
required). This would translate into better pts’ quality of life & cost 
savings for the UK NHS.  
 
REVIEWER  
 
The MS is well written. Overall, however, there are:  
A. several “clinical reality” and economical aspects that deserve 
attention and consideration into their costs evaluation. At least in the 
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DISCUSSION SECTION as a STUDY LIMITATION  
B. SEVERAL UPDATED PARAMOUNT REFERENCES MISSING  
 
Specific items:  
 
1. Nowadays there is no efficacious pharmacological therapy for 
NAFLD /NASH (± fibrosis and eventually cirrhosis) but lifestyle 
changes with loss of weight obtained by means of diet+ physical 
activity and/or bariatric surgery. As underlined in Gastroenterol 
Hepatol (N Y). 2014;10:219-27, measures aimed at promoting 
weight loss, a healthier lifestyle, and optimization of metabolic risk 
factors remain the cornerstone of management of NAFLD. 
Therapeutic agents that are presently considered the most 
promising in NAFLD are effective in less than 50% of patients. 
Among patients with biopsy-proven NASH, treatment with 
pharmacologic agents should be considered; however, the role of 
specific agents in NASH still needs further study.  
2. OLT for NASH as an indication may present NASH recurrence if 
point 1 is not achieved  
3. If point 1 will be the major treatment option for both conditions, 
discussions about the indications for biopsy-based differential 
diagnosis, risk of the intervention and the possible financial 
implications are fundamental. In this context, if the resources 
needed are weighed up against the clinical relevance of the findings 
in terms of treatment decision making, it appears much questionable 
whether liver biopsies should be performed on a large scale to 
differentiate steatosis from NASH.  
4. The Gastroenterology 2016 review on the advantages and 
limitations of biopsy analysis and noninvasive tests as diagnostic 
and prognostic tools for patients with NAFLD, with discussion of 
techniques to improve dynamic histopathology assessment, and 
emerging blood and imaging biomarkers of fibrogenesis, should be 
quoted (Bedossa P, Patel K. Gastroenterology. 2016: 150:1811-22. 
Epub 2016 Mar 19.  
5. However, despite the fact that no drug has been approved for the 
indication of NASH, and guidelines recommend that 
pharmacological treatment should be reserved for those with biopsy-
proven NASH, particularly those with significant fibrosis, in reality, 
treatment initiation is often solely based on clinical judgement 
without biopsy. On this regard the recent survey by Rinella et al 
confirms that less than 25% of the participating specialists 
performed liver biopsies for the diagnosis for NASH when indicated, 
leaving NASH under-diagnosed even in gastroenterology and 
hepatology clinics. Thus, while the guidelines are clear and evidence 
based, the clinical reality remains for us serious and thoughtful 
(Rinella ME,et al. Practice patterns in NAFLD and NASH: real life 
differs from published guidelines. Therap Adv Gastroenterol. 
2016;9:4-12).  
6. The most recent EASL/EASD/EASO joint comprehensive joint 
evidence-based Clinical Practice Guidelines for the management of 
NAFLD (J Hepatol. 2016;64:1388-402 - Epub 2016 Apr 7) include 
updated guidelines, clinical reality and health economic aspects. 
This reference should be included.  
7. Diagnostic efforts for a patient with suspected NAFLD/NASH or 
NAFLD/NASH progression should include first of all the exclusion of 
Wilson disease, Autoimmune hepatitis, and HCV which have their 
own efficacious, specific and most often lifesaving medical 
therapies.  
8. Other rarer (individually rare but frequent as a group) causes of 
hepatic steatosis unresponsive to lifestyle changes should be 
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screened as well (LAL D, UREA cycle DEF , HFI, ..) for possible 
therapy. 

 

REVIEWER David J Lomas 
University of Cambridge, UK 

REVIEW RETURNED 22-Jun-2016 

 

GENERAL COMMENTS A well written paper developing a model comparing two approaches 
for the non-invasive assessment of NAFLD. Whilst the analysis and 
modelling appear sound I have several concerns regarding the 
paper.  
 
The use of tradenames for both “Fibroscan” and “Liver Multiscan” – 
ideally these should be replaced by the generic names transient 
elastography and multi-parametric MRI.  
 
The introduction and discussion fail to mention alternative non-
invasive techniques – of which the most obviously ignored is MR 
based elastography which is increasingly widely used and for which 
there is reasonable evidence that this outperforms transient 
elastography and has a lower failure rate. A comparison involving 
MRE would seem more appropriate and useful in this clinical setting.  
 
The aims outline development of a “decision analytic model” which is 
then developed but the emphasis in the discussion is primarily on 
the cost analysis.  
 
The assumptions on the performance of Liver Multiscan and its 
failure rate are based on a single study using 7 healthy volunteers 
and 79 patients with only limited repeatability data based on 10 
healthy volunteers. Data for both US and MR based elastography is 
available based on thousands of examinations and there is an 
obvious concern that a first paper for a new technique may not 
reflect the true performance when tested in larger patient cohorts at 
other centres. In this regard this type of analysis could be 
considered premature and likely to be unrealistically optimistic.  
 
The authors acknowledge these limitations and do provide a 
threshold analysis for failure rate but this remains based on an 
optimistic view of the new technique and there is less emphasis on 
an analysis of the effect of altering the diagnostic performance 
thresholds.  
 
That the research was commissioned by the company developing 
the technique has been acknowledged.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 4  

Ivana Mikolasevic  

UHC Rijeka, Croatia  

 

The manuscript is interesting and of clinical relevance.  

 

__________________________________________________________  

Reviewer: 5  
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Pietro VAJRO  

Department of Medicine and Surgery, University of Salerno, Baronissi (Sa), Italy  

 

I would be pleased to write a Commentary on this article, should it be accepted for publication.  

 

Please leave your comments for the authors below  

MS.: A decision analytic model of the diagnostic pathways for patients with suspected non-alcoholic 

fatty liver disease using non-invasive transient elastography and multiparametric magnetic resonance.  

 

Authors start from the consideration that NAFLD is a very common disease and that evaluation of 

liver disease progression by an invasive and costly imperfect reference standard such as liver biopsy 

is not preferred by patients and payers’ perspective. By modelling a hypothetical cohort of 1000 

patients with suspected NAFLD, Laurence Blake and coworkers therefore evaluated the advantages 

of the inclusion of multi-parametric magnetic resonance (LiverMultiScan, LMS) as an adjunct to / as 

replacement of traditional Fibroscan, in the diagnostic pathway of NAFLD.  

Modelling methodology and Decision analytic model of diagnostic pathways are based on the need of 

performing liver biopsy to all pts with positive tests or failure tests  

The results of their analysis suggest that the use of LMS, although increases screening costs, 

reduces the number of liver biopsies required (it is predicted to more than halve the number of 

biopsies required). This would translate into better pts’ quality of life & cost savings for the UK NHS.  

 

REVIEWER  

The MS is well written. Overall, however, there are:  

A. several “clinical reality” and economical aspects that deserve attention and consideration into their 

costs evaluation. At least in the DISCUSSION SECTION as a STUDY LIMITATION  

Response: We agree that this is an important point. We have acknowledged the limitations of this 

study and stated that this is a “baseline” model. We have also mentioned in our “diagnostic pathway 

section” the following: “In practice these pathways, and the decision whether to take a liver biopsy at 

any stage, may vary between individual patients depending on other indications or clinical opinion”. In 

the discussion section we have now acknowledged that a limitation of our model was assuming that 

all patients would follow the diagnostic pathway modelled and mentioned the Rinella et al 2016 study 

results.  

 

B. SEVERAL UPDATED PARAMOUNT REFERENCES MISSING  

Response: We have now updated the reference list with additional relevant references.  

 

Specific items:  

1. Nowadays there is no efficacious pharmacological therapy for NAFLD /NASH (± fibrosis and 

eventually cirrhosis) but lifestyle changes with loss of weight obtained by means of diet+ physical 

activity and/or bariatric surgery. As underlined in Gastroenterol Hepatol (N Y). 2014;10:219-27, 

measures aimed at promoting weight loss, a healthier lifestyle, and optimization of metabolic risk 

factors remain the cornerstone of management of NAFLD. Therapeutic agents that are presently 

considered the most promising in NAFLD are effective in less than 50% of patients. Among patients 

with biopsy-proven NASH, treatment with pharmacologic agents should be considered; however, the 

role of specific agents in NASH still needs further study.  

Response: We agree with the reviewer; however therapy and management of NAFLD/NASH is 

outside the scope of the current work investigating diagnosis only. Lifestyle changes and the 

importance of making these changes are discussed in the introduction section. We have now 

referenced the newly published EASL–EASD–EASO Clinical Practice Guidelines.  

 

2. OLT for NASH as an indication may present NASH recurrence if point 1 is not achieved  

Response: We agree, however this is outside the scope of this work.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010507 on 20 S

eptem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

3. If point 1 will be the major treatment option for both conditions, discussions about the indications for 

biopsy-based differential diagnosis, risk of the intervention and the possible financial implications are 

fundamental. In this context, if the resources needed are weighed up against the clinical relevance of 

the findings in terms of treatment decision making, it appears much questionable whether liver 

biopsies should be performed on a large scale to differentiate steatosis from NASH.  

Response: Thank you for this valid point, but it is outside of our scope as we are looking at the 

efficiency of diagnostic pathways which may include the potential to reduce liver biopsy. We have not 

looked at implications of subsequent treatments and have acknowledged this as a limitation of our 

study.  

 

4. The Gastroenterology 2016 review on the advantages and limitations of biopsy analysis and 

noninvasive tests as diagnostic and prognostic tools for patients with NAFLD, with discussion of 

techniques to improve dynamic histopathology assessment, and emerging blood and imaging 

biomarkers of fibrogenesis, should be quoted (Bedossa P, Patel K. Gastroenterology. 2016: 

150:1811-22. Epub 2016 Mar 19.  

Response: Thank you for the suggestion. We have now quoted this review.  

 

5. However, despite the fact that no drug has been approved for the indication of NASH, and 

guidelines recommend that pharmacological treatment should be reserved for those with biopsy-

proven NASH, particularly those with significant fibrosis, in reality, treatment initiation is often solely 

based on clinical judgement without biopsy. On this regard the recent survey by Rinella et al confirms 

that less than 25% of the participating specialists performed liver biopsies for the diagnosis for NASH 

when indicated, leaving NASH under-diagnosed even in gastroenterology and hepatology clinics. 

Thus, while the guidelines are clear and evidence based, the clinical reality remains for us serious 

and thoughtful (Rinella ME,et al. Practice patterns in NAFLD and NASH: real life differs from 

published guidelines. Therap Adv Gastroenterol. 2016;9:4-12).  

Response: We have now quoted Rinella et al 2016. A health economic model however should be 

based on best practice.  

 

6. The most recent EASL/EASD/EASO joint comprehensive joint evidence-based Clinical Practice 

Guidelines for the management of NAFLD (J Hepatol. 2016;64:1388-402 - Epub 2016 Apr 7) include 

updated guidelines, clinical reality and health economic aspects. This reference should be included.  

Response: Thank you, we have now included this reference.  

 

7. Diagnostic efforts for a patient with suspected NAFLD/NASH or NAFLD/NASH progression should 

include first of all the exclusion of Wilson disease, Autoimmune hepatitis, and HCV which have their 

own efficacious, specific and most often lifesaving medical therapies.  

Response: This is covered in the “Model parameters” section where we state: “Initial clinical suspicion 

would be based on laboratory findings and the absence of other causes of liver disease.” Therefore, it 

is presumed that these patients are already excluded from our cohort.  

 

8. Other rarer (individually rare but frequent as a group) causes of hepatic steatosis unresponsive to 

lifestyle changes should be screened as well (LAL D, UREA cycle DEF , HFI, ..) for possible therapy.  

Response: As above.  

 

__________________________________________________________  

Reviewer: 6  

David J Lomas  

University of Cambridge, UK  

 

A well written paper developing a model comparing two approaches for the non-invasive assessment 
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of NAFLD. Whilst the analysis and modelling appear sound I have several concerns regarding the 

paper.  

 

The use of tradenames for both “Fibroscan” and “Liver Multiscan” – ideally these should be replaced 

by the generic names transient elastography and multi-parametric MRI.  

Response: The trade names have now been replaced by generic names across the manuscript.  

 

The introduction and discussion fail to mention alternative non-invasive techniques – of which the 

most obviously ignored is MR based elastography which is increasingly widely used and for which 

there is reasonable evidence that this outperforms transient elastography and has a lower failure rate. 

A comparison involving MRE would seem more appropriate and useful in this clinical setting.  

Response: The pathways were developed following clinical advice on current clinical practice and a 

sentence has now been added for clarification purposes. We understand that there are alternative 

non-invasive techniques but in this instance, however, the purpose of the current study was to 

evaluate the implementation of multi-parametric MRI in clinical practice and not MRE. We have now 

mentioned MRE in the discussion section as an alternative non-invasive technique as follows: ‘Other 

non-invasive techniques are emerging such as MR elastography, which uses a vibration source to 

generate low frequency mechanical waves in tissue.[31-33] The wave information is processed 

allowing the quantitative assessment of the mechanical properties of tissue. The purpose of the 

current study was to evaluate the inclusion of multiparametric MRI in current diagnostic pathways for 

patients presenting with suspected NAFLD. MR elastography may be a valuable addition to currently 

used techniques and should be evaluated in further studies.’  

 

The aims outline development of a “decision analytic model” which is then developed but the 

emphasis in the discussion is primarily on the cost analysis.  

Response: We looked at cost and expected diagnostic outcome. Cost is the main driver of the 

decision and is what is highlighted, but diagnostic accuracy is reported and detailed for each pathway. 

We have now added a sentence to the discussion section: ‘A small drop in predicted diagnostic 

accuracy is predicted, but this is inevitable because some biopsies are avoided, and these are 

presumed, for our model, to be 100% accurate.’ We have now also added the following sentence to 

the aims for clarification: ‘Such a model could indicate the potential value of investment in further 

research and inform the design of such research.’  

 

The assumptions on the performance of Liver Multiscan and its failure rate are based on a single 

study using 7 healthy volunteers and 79 patients with only limited repeatability data based on 10 

healthy volunteers. Data for both US and MR based elastography is available based on thousands of 

examinations and there is an obvious concern that a first paper for a new technique may not reflect 

the true performance when tested in larger patient cohorts at other centres. In this regard this type of 

analysis could be considered premature and likely to be unrealistically optimistic.  

Response: We agree that there is limited evidence available and state that ‘further clinical evidence is 

required to confirm if the use of multiparametric MRI as an adjunct or replacement of transient 

elastography can result in cost savings for the NHS.’ We have now also mentioned in the discussion 

the following: ‘The current study presents a preliminary decision analytic model which can be adapted 

and developed as more evidence becomes available.’ Additionally we have now mentioned in the 

Conclusion section that ‘Current results suggest investment in evidence generation would have 

value.’  

 

The authors acknowledge these limitations and do provide a threshold analysis for failure rate but this 

remains based on an optimistic view of the new technique and there is less emphasis on an analysis 

of the effect of altering the diagnostic performance thresholds.  

Response: We have conducted comprehensive sensitivity analyses and probabilistic sensitivity 

analysis based on the distributions for diagnostic performance and failure rate. We have not taken 
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any a priori view of the technique either optimistically or otherwise and acknowledge the need for 

further evidence generation.  

 

That the research was commissioned by the company developing the technique has been 

acknowledged. 

VERSION 3 – REVIEW 

REVIEWER Prof. Pietro VAJRO 
Dept of Medicine, Surgery and Dentistry "Scuola Medica 
Salernitana" University of Salerno 

REVIEW RETURNED 21-Aug-2016 

 

GENERAL COMMENTS Most of the suggestions given by this Reviewer have been correctly 
integrated into the revised MS which appears now clearly much 
improved.  
 
Regarding specifically issues # 1+2+3 +7+8 however this Reviewer 
disagrees with the Authors’ clear-cut related responses since he 
strongly deems that therapy and management aspects of 
NAFLD/NASH should in any case be within the collateral scopes of 
their current -even preliminary- work [investigating diagnosis only].  
 
Diagnostic value of liver biopsy and/or other old or novel 
tests/techniques […it is predicted to reduce the number of liver 
biopsies required by about 66%...] in fact is primarily and tightly 
interfaced with the capacity of guiding the therapeutic decisions, 
which at present unfortunately are still very much limited.  
This should be strongly kept in mind when one decides to conceive 
a new diagnostic model with very expensive tools and aims to 
“correctly” calculate related costs. Practically speaking, updated 
guidelines, clinical reality and health economic aspects go together 
and one should acknowledge that knowing exactly [with invasive or 
not invasive tools] the amount of fibrosis in the fatty liver of an obese 
person with suspected NAFLD may be even USELESS if this 
remains without clinical repercussions. Clinical reality and 
economical aspects deserve attention and consideration into any 
virtuous costs evaluation process if one wants that her/his clinical 
research not remain a sterile assay.  
 
If this type of reasoning is really outside the scope of the Authors 
[who might only desire to care looking at the likely efficiency of a 
diagnostic pathways which may include the potential to reduce 2 out 
of 3 liver biopsy procedures], this Referee intensely believes that 
such specific aspect represents something more than a simply 
acknowledgeable “limitation” of their study. 

 

VERSION 3 – AUTHOR RESPONSE 

Reviewer Name  

Prof. Pietro VAJRO  

 

Institution and Country  

Dept of Medicine, Surgery and Dentistry "Scuola Medica Salernitana" University of Salerno  

 

Please state any competing interests or state ‘None declared’:  
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None declared  

 

Please leave your comments for the authors below  

Most of the suggestions given by this Reviewer have been correctly integrated into the revised MS 

which appears now clearly much improved.  

 

Regarding specifically issues # 1+2+3 +7+8 however this Reviewer disagrees with the Authors’ clear-

cut related responses since he strongly deems that therapy and management aspects of 

NAFLD/NASH should in any case be within the collateral scopes of their current -even preliminary- 

work [investigating diagnosis only].  

 

Diagnostic value of liver biopsy and/or other old or novel tests/techniques […it is predicted to reduce 

the number of liver biopsies required by about 66%...] in fact is primarily and tightly interfaced with the 

capacity of guiding the therapeutic decisions, which at present unfortunately are still very much 

limited.  

This should be strongly kept in mind when one decides to conceive a new diagnostic model with very 

expensive tools and aims to “correctly” calculate related costs. Practically speaking, updated 

guidelines, clinical reality and health economic aspects go together and one should acknowledge that 

knowing exactly [with invasive or not invasive tools] the amount of fibrosis in the fatty liver of an obese 

person with suspected NAFLD may be even USELESS if this remains without clinical repercussions. 

Clinical reality and economical aspects deserve attention and consideration into any virtuous costs 

evaluation process if one wants that her/his clinical research not remain a sterile assay.  

 

If this type of reasoning is really outside the scope of the Authors [who might only desire to care 

looking at the likely efficiency of a diagnostic pathways which may include the potential to reduce 2 

out of 3 liver biopsy procedures], this Referee intensely believes that such specific aspect represents 

something more than a simply acknowledgeable “limitation” of their study.  

 

Response: As we mentioned in our previous responses, we agree with the reviewer and recognise 

that these are important points. The value of a diagnosis is linked to the management strategy 

adopted but the value of the diagnosis is a separate question from the one our study attempts to 

address. The current diagnostic pathway model is for patients with suspected NAFLD for whom a 

diagnosis is necessary and would be carried out, although we recognise the lack of current 

therapeutic options. The current value of analysing methods of diagnosis is to evaluate the ability of 

avoiding harms and reducing costs. As we state in page 14: ‘The current decision analytic model aims 

to compare only the diagnostic pathways for patients presenting with suspected NAFLD. It does not 

consider the consequences of any diagnosis, either correct or incorrect, or failures to diagnose, with 

subsequent short and long-term disease progression and associated treatment outcomes.’ Moreover, 

we also state that ‘A more comprehensive model could be developed to consider the longer-term 

progression of liver disease in individuals combined with the treatment outcomes associated with the 

diagnoses. This would need considerably more evidence, and the HTA was unable to identify robust 

cost and quality-adjusted life year estimates or data on treatment effectiveness to inform such a 

model.[28]’ 
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