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1. Summary 


1.1 Scope of the sponsor’s submission  


The sponsor submitted clinical and economic evidence related to Virtual Touch 


Quantification (VTq) and the two comparators listed in the scope, liver biopsy 


and Transient Elastography (TE). The sponsor submitted some of the available 


evidence relating to VTq and its comparators, and the EAC identified several 


additional papers within their systematic review, which were either not 


identified or excluded by the sponsor.  


The cost analysis has assessed the impact of the technology (VTq) and 


comparators (TE and liver biopsy) in the patient population as specified by the 


scope. This matches with the cost analysis specified in the final scope, 


although the EAC identified issues related to the model structure and specific 


assumptions used in the model. 


1.2 Summary of clinical evidence submitted by the sponsor 


The EAC reviewed all of the sponsor submitted evidence, including sponsor-


excluded studies. Clinical evidence was provided on the intended intervention 


and both scope-specified comparators. The sponsor provided clinical evidence 


based on 23 studies (a combination of conference abstracts and full 


publications). On further evaluation, the sponsor refined this evidence to 11 


studies for full review, as the other 12 studies ‘did not contain sufficient 


information to complete the inclusion assessment’. Of these 11 sponsor-


included studies, 8 were excluded by the EAC as their patient cohorts 


overlapped with those of the 3 studies subsequently accepted by the EAC.   


1.3 Summary critique of clinical evidence submitted by the 
sponsor  


The EAC considers that the sponsor included some of the relevant evidence 


on VTq and both comparators and considers that the sponsor’s interpretation 


of the available clinical evidence was reasonable and provided a fair 


assessment of the studies submitted. Of the 11 studies provided by the 


sponsor, all fitted the required scope in terms of comparators and outcome 
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measures. The majority of these publications (mainly conference abstracts) 


provided limited study details, such as baseline characteristics of patients (e.g. 


ethnicity) and study design. However, the main problem identified is that many 


of these studies included overlapping patient populations, which is why the 


EAC subsequently rejected many of the sponsor included studies.  


The EAC conducted its own systematic review to ensure that all available 


evidence had been considered. In doing so, five additional studies were 


identified and accepted by the EAC as fitting the scope and not including 


patient populations that overlapped with those of other studies. The EAC also 


performed its own meta-analysis to provide pooled estimates for prevalence, 


correlation, sensitivity and specificity of VTq and TE compared to liver biopsy. 


The results of the meta-analysis also contributed to the subsequent EAC 


economic model. 


1.4 Summary of economic evidence submitted by the sponsor 


The sponsor submitted the results of a search strategy combining terms 


related to the target condition (hepatitis), the intervention (VTq), and/or the 


comparator (TE) and economics. The sponsor found 5 studies related to the 


comparators but none related to the technology. 


Since no economic evidence was available for the VTq technology, the 


sponsor submitted a cost model. The sponsor provided a decision tree model 


using 2013 prices from the National Health Service (NHS) and personal social 


services perspective to estimate the cost for VTq and the comparators. The 


sponsor reported a cost-saving of £10.31 per patient by using VTq compared 


to TE. On the other hand, and in comparison with liver biopsy the sponsor 


reported that VTq leads to a cost-savings of around £599.08 per patient. 


1.5 Summary critique of economic evidence submitted by the 
sponsor  


The EAC reviewed the sponsor’s search strategy and databases included and 


concluded that it could be improved in terms of the span and terms of the 


search. The EAC therefore undertook a new search for economic evidence 
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related to the technology and comparators and did not find any evidence on 


the technology. This substantiated the conclusions reached by the sponsor: 


that, presently, there is no economic evidence available for the technology. 


The EAC considers that the proposed model generally addresses the scope 


issued by NICE, but nonetheless has important issues that need to be 


considered. Particularly, the model structure proposed by the sponsor neither: 


1) reflects the clinical pathways for patients with fibrosis (both the current 


pathways with TE and liver biopsy and the proposed pathway with VTq); nor 2) 


takes into account all relevant costs and outcomes for diagnosing and treating 


liver fibrosis. On this basis, the EAC considered it necessary to remodel the 


sponsor’s approach before any conclusion could be drawn.  


1.6 External Assessment Centre commentary on the robustness of 
evidence submitted by the sponsor 


All of the clinical evidence provided on VTq, TE and liver biopsy was based on 


published evidence, the majority of which took the form of conference 


abstracts. The submitted evidence included a mixture of study designs: 


retrospective/prospective, cross-over, observational and meta-analysis. 


Furthermore, many of the studies contained overlapping patient cohorts, 


therefore, the results could not be synthesised for the majority of the submitted 


evidence. All the submitted evidence used at least one of the comparators, TE 


or liver biopsy, with most studies including both, which is consistent with the 


scope. 


1.7 Summary of any additional work carried out by the External 
Assessment Centre 


The EAC conducted a systematic review of the clinical evidence, identifying 


1131 abstracts. The review included liver diseases, liver fibrosis and cirrhosis, 


and hepatitis key words. The interventions included were VTq, ARFI, 


Fibroscan, TE and liver biopsy. The outcomes included were prognosis, 


predictive value of tests, receiver operating characteristic, adverse event, 


sensitivity, specificity, diagnostic accuracy, antiviral and quality of life. The 


search terms and strategy are presented in appendix 4. The search identified 
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10 studies (Kuroda, et al., 2010, Rizzo, et al., 2011, Chen, et al., 2012, Sporea, 


et al., 2012a, Ye, et al., 2012, Friedrich-Rust, et al., 2013, Friedrich-Rust, et al., 


2014, Liu, et al., 2014, Nishikawa, et al., 2014, Yamada, et al., 2014); of which 


3 had previously been identified by the sponsor as included studies (Sporea, et 


al., 2012a, Friedrich-Rust, et al., 2013, Friedrich-Rust, et al., 2014), and 2 had 


been excluded by the sponsor (Liu, et al., 2014, Yamada, et al., 2014). 


Outcome estimates from these studies were incorporated where possible into a 


meta-analysis to provide pooled estimates for correlation, sensitivity, specificity 


and prevalence for both VTq and TE in comparison to liver biopsy with the 


study populations of hepatitis B, hepatitis C or combined. 


To address the issues related to the model submitted by the sponsor, the EAC 


remodelled the cost of VTq as compared to TE and liver biopsy. A short-term 


decision model based on the meta-analysis performed by the EAC was 


developed. Due to data limitations, the EAC also developed a sequential 


model, similar to the one submitted by the sponsor. In the model constructed 


by the EAC, patients with false negative and false positive results along with 


associated monitoring and/or treatment costs were also included in the 


decision model. The prevalence, sensitivity and specificity values used in the 


revised model were based on the meta-analyses performed by the EAC.  


The revised model confirmed the overall cost conclusions reported by the 


sponsor i.e. the technology (VTq) generates cost savings when compared to 


TE and liver biopsy. The cost savings generated by the VTq strategy compared 


against liver biopsy were much larger than when compared to TE. Sensitivity 


analysis of the key variables also did not alter the cost saving conclusion for 


the technology (VTq) when compared against both comparators. 
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2. Background  


2.1 Overview and critique of sponsor’s description of clinical 
context 


Virtual Touch Quantification (VTq) is a software application used with either the 


Acuson S2000 or the Acuson S3000 (Siemens Healthcare) ultrasound 


scanners to assess the stiffness of liver tissue. In the context of this 


assessment report, this is specifically in relation to liver fibrosis in patients with 


chronic hepatitis B or hepatitis C. Section 3 of the sponsor’s submission 


contains the sponsor’s critique of the clinical context for VTq. The EAC agrees 


with most of the sponsor’s comments in this section, however there were 


several important details which the EAC considered to be absent.  


The definitions of hepatitis and the Metavir score are presented in line with the 


scope. The sponsor describes the current methods of assessing liver fibrosis in 


these patients on page 15 of the submission. The sponsor refers to liver biopsy 


as the current gold standard (although it is acknowledged there are well 


documented limitations with this technique) and discusses the accuracy of 


elastography methods (VTq and TE) in comparison to liver biopsy.  


The sponsor provides an estimate for the prevalence of hepatitis B and 


hepatitis C. The sponsor states ‘The British Liver Trust currently reports the 


number of people in the UK with Hep B as 325,000’ on page 16 of the 


submission. The British Liver Trust reference provided estimates that 1 in 350 


people in the UK have chronic hepatitis B (Foster and Campbell, 2012)[iii]. 


Scaled to a UK population of 64 million (Statistics, 2014), this estimate would 


be equivalent to a figure of approximately 183,000 people in the UK with 


chronic hepatitis B. This figure is similar to estimates of the population size 


from the Department of Health (Health Protection Agency, 2006, Health 


Protection Agency, 2011) and the Foundation for Liver Research (Foundation 


for Liver Research, 2004). The figure of 325,000 comes from a report from the 


Hepatitis B Foundation UK (Pendleton and Wilson-Webb, 2007); however the 


EAC has also been provided with their newer report, published in 2013, which 


provides an estimate of 512,000 people with chronic hepatitis B (Desmond, 
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2013). The sponsor was unable to provide estimates for the proportion of 


patients within these categories who have liver fibrosis, or the distribution of 


Metavir scores within these patients. The EAC searched for this information, 


and is in agreement with the sponsor that this information is not currently 


available.  


The sponsor provides two different estimates for the population of people with 


chronic hepatitis C in the UK: 255,000 and 215,000. The first figure, 255,000, is 


referenced to the British Liver Trust; however, the EAC has found this figure to 


be 400,000 after checking the original source material (Cramp, 2010)[iii]. The 


second figure, 215,000, is referenced to a report from Public Health England, 


and the EAC has been able to verify this figure (Harris, et al., 2013)[iv].  


The EAC considers the populations suggested by the sponsor for the number 


of people with hepatitis B and hepatitis C to be reasonable.  


Within the prevalence section, the sponsor states that ‘injecting drug users 


account for 49% of cases in England’. The reference provided, a report from 


Public Health England, states that “49% of PWID (people who inject drugs) 


tested positive for antibodies to HCV (hepatitis C)” (Harris, et al., 2013). From 


this report, 90.3% of the people who test positive for hepatitis C have “injecting 


drug use” as a risk factor, much higher than the 49% stated.  


The sponsor refers to NICE Clinical Guideline CG165 for the current clinical 


pathway for chronic hepatitis B (National Insitute for Health and Care 


Excellence, 2013). The sponsor presents issues of access to TE and risks 


associated with liver biopsy as current issues affecting clinical practice. The 


EAC has identified no other issues or uncertainties relating to current practice.  


The current clinical pathway presented for chronic hepatitis C is brief and is not 


referenced. Additionally, no issues or uncertainties relating to or deviations 


from current clinical practice are discussed.   


The new clinical pathways presented for chronic hepatitis B and C move the 


request for ultrasound elastography into primary care from secondary care. 
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The EAC considers that the potential algorithms presented are reasonable. 


The new pathways directly replace transient elastography in the current 


pathways with VTq, but the remainder of the pathways do not significantly 


change.  


Expert advisers were approached to provide their comment on the clinical 


pathways presented. One expert adviser responded, stating that in people with 


hepatitis C, their personal experience was that in practice they found that fewer 


patients are now biopsied. It may be more likely to be performed in those who 


are not proceeding to treatment, or in those who have undergone treatment 


which has not been successful. In people with hepatitis B, necro-inflammation 


in the liver is not detected by stiffness measurements, and so other factors 


such as quantitative hepatitis B DNA levels are taken into account. They 


suggested this should be added to the model as these can affect the decision 


on treatment. It is noted that these tests would be added for both TE and VTq.   


The section in the sponsor’s submission on potential changes to the 


organisation and delivery of services relate to the benefits of ultrasound 


elastography over liver biopsy, and the benefits of VTq over TE. The EAC 


agrees with most of the points presented here. The EAC was uncertain about 


the final point (‘Earlier identification of fibrosis in patients with viral hepatitis 


should allow earlier intervention with anti-viral drugs, which can reverse the 


course of early disease’), as it is not clear why VTq should allow earlier 


intervention as compared to TE. However the sponsor clarified that this 


statement was made on the basis that they believed that access to VTq would 


be easier than to TE (or liver biopsy). This is primarily because VTq is an ‘add 


on’ test to an existing procedure.    


These changes to the organisation and delivery of services may allow the NHS 


to disinvest in other tests. The sponsor provides a brief list, which the EAC 


generally agrees with. The final statement discusses the number of patients 


who are ‘no shows’ for liver biopsy, and comments that they have not 


ascertained the actual proportion. The EAC queries what proportion of patients 


who are referred for liver biopsy are ‘no shows’, and whether this is a 
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significant number. Expert advisers were approached for their opinion. The 


responses received were <5%, one in every 30-40 appointments, around 10% 


and 10-15%. Comments were additionally made suggesting that the population 


demographics of the area may affect the level of ‘no shows’. 


The EAC considers the sponsor’s description of the clinical context to be 


appropriate and relevant to the decision problem under consideration. The 


errors and omissions identified within the submission are minor.  


2.2 Overview of sponsor’s description of ongoing studies 


The sponsor states that they have not been made aware of any ongoing 


studies. The EAC performed a search of the clinical trials database using the 


terms ‘ARFI’, ‘VTq’, ‘Virtual Touch tissue quantification’ and ‘Acoustic Radiation 


Force Impulse’ and identified the clinical trials presented in Table 2.1 which it 


considers may be relevant. Studies have been cross-referenced with all 


accepted and rejected studies found within the sponsor’s systematic review 


and the additional systematic review performed by the EAC.  


Table 2.1: Details of the ongoing clinical trials 
Clinical Trials 
Identifier and 
current status 


Title Sponsor and 
Collaborators 


Condition Comparators Brief summary 


NCT01283230 
 
On 
clinicaltrials.gov, 
study claims to 
have been 
completed but no 
papers, 
conference 
posters or 
presentation 
abstracts have 
been identified.  
 


Evaluation of 
Liver 
Fibrosis 
Staging with 
Acoustic 
Radiation 
Force 
Impulse 
Elastography 


Severance 
Hospital and 
Yonsei 
University, 
Seoul, 
Republic of 
Korea 


Chronic liver 
disease 
including 
hepatitis B or 
hepatitis C, 
compared to 
healthy living 
liver and 
kidney donors 


Not stated This is a 
prospective 
observational 
cohort study. The 
aim is to identify 
the normal range 
of ARFI velocity 
and assess the 
best cut off values. 


NCT02044523 
 
This study is 
currently 
recruiting 
participants. 
Estimated primary 
completion date 
of July 2016. 


Nonivasive 
staging of 
liver fibrosis: 
MR vs 
Ultrasound 
(ELF) 


Centre 
Hospitalier 
de 
l’Université 
de Montréal, 
and 
Canadian 
Institutes of 
Health 


hepatitis B, 
hepatitis C, 
Non-Alcoholic 
Fatty Liver 
Disease and 
Non-Alcoholic 
Steatohepatitis 


Liver biopsy This is a case-only 
observational 
cross-sectional 
study. The aim is 
to compare the 
sensitivity of 
Fibroscan, ARFI 
and magnetic 
resonance 
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Clinical Trials 
Identifier and 
current status 


Title Sponsor and 
Collaborators 


Condition Comparators Brief summary 


 Research 
Montreal, 
Canada 


elastography to 
histology results. 
The study will also 
examine diagnostic 
accuracy and 
influence of 
confounding 
factors such as 
iron deposition.  


NCT01781208 
 
This study is 
currently 
recruiting 
participants. 
Estimated primary 
completion date 
of November 
2015. 


Ultrasound 
Based 
Acoustic 
Radiation 
Force 
Impulse, 
Shear Wave 
Velocity 
Imaging in 
Pediatric 
Patients 
Undergoing 
Liver Biopsy 


University of 
Michigan, 
Michigan, 
United 
States 


Liver diseases 
which cause 
liver fibrosis 
and 
inflammation 


Liver biopsy This is a 
safety/efficacy 
study using a 
single group of 
patients. The aim 
is to evaluate the 
usefulness of the 
technique in 
diagnosing 
different liver 
conditions.  


 


2.3 Critique of sponsor’s definition of the decision problem 


Population 


The population is defined in the scope as ‘adults or children with chronic 


hepatitis B or C in whom assessment of liver fibrosis is indicated’.  


All the sponsor’s included studies have either been conducted in adults or do 


not provide the age range of the included patients. The scope includes children 


within its definition of the population.  


Additionally, there were no full papers identified in the sponsor’s systematic 


review which studied a paediatric population. One paper examining the use of 


VTq in paediatric patients has been identified within the EACs systematic 


review; however the final patient population in this paper (i.e. the population 


that undergoes VTq and has a liver biopsy) does not include any patients with 


viral hepatitis (Hanquinet, et al., 2013).  


An additional meta-analysis was identified by the EAC within their systematic 


review (Guo, et al., 2014). This meta-analysis revealed one additional paper 
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with a paediatric population; however viral hepatitis was present in only 5 out of 


the 32 study entrants in the chronic liver disease study group (Noruegas, et al., 


2012).   


There is currently limited information on the use of VTq in children. It is noted, 


however, that one of the clinical trials included in Table 2.1 is being conducted 


in a paediatric population. The estimated primary completion date of this trial is 


November 2015, so additional data for this age group is likely to become 


available within the next two years.  


Intervention 


The technology described in the scope is the Virtual Touch Quantification 


(VTq) software application used with either the Acuson S2000 or S3000 


ultrasound platforms.  


All included studies except one used the Siemens Acuson S2000 ultrasound 


system to perform VTq imaging. The final study (Calvaruso, et al., 2010)[52], 


which was an abstract, did not specify which ultrasound scanner model was 


used. No clinical studies were submitted which provided evidence solely on the 


comparator technologies.  


The sponsor provided 3 EC declarations of conformity. The date of the first CE 


mark for the Acuson S2000 was given as February 2008 in the submission, 


and the sponsor supplied the EC declaration of conformity from March 2008, 


and a second declaration from April 2012. The S3000 declaration of conformity 


is dated November 2012. Both ultrasound devices were classified as Class IIa 


medical devices. The sponsor’s submission states that the Acuson S2000 and 


S3000 platforms are in compliance with ISO13485.  


Comparator(s) 


The comparators listed in the scope are transient elastography (TE) and liver 


biopsy. Table 2.2 lists the comparators and interventions for the studies 


included in the submission.  
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Table 2.2: Summary of study design, interventions and comparator for sponsor 
included clinical evidence. 


EAC reference [sponsor 
reference] 


Population Technology/ 
Intervention 


Comparator(2013) 


Friedrich-Rust et al. (2014)[2] hepatitis C VTq Transient Elastography, 
Liver Biopsy 


Calvaruso et al. (2013)[8] hepatitis C VTq Transient Elastography, 
Liver Biopsy 


Aoki et al. (2013)[11] chronic liver disease VTq Transient Elastography, 
Liver Biopsy 


Atzori et al. (2013)[12] hepatitis B, hepatitis 
C, Other 


VTq Transient Elastography, 
Liver Biopsy 


Sporea et al. (2013d)[14] hepatitis B, hepatitis 
C 


VTq Transient Elastography 


Schneider et al. (2013)[17] hepatitis B, hepatitis 
C 


VTq Transient Elastography, 
Liver Biopsy 


Cassinotto et al. (2013b)[21] hepatitis B, hepatitis 
C, Other 


VTq Transient Elastography, 
Liver Biopsy 


Badea et al. (2013)[22] hepatitis C VTq Transient Elastography, 
Liver Biopsy 


Friedrich-Rust et al. 
(2013)[25] 


hepatitis B VTq Transient Elastography, 
Liver Biopsy 


Sporea et al. (2012a)[26] hepatitis C VTq Transient Elastography, 
Liver Biopsy 


Bota et al. (2012a)[31] hepatitis B, hepatitis 
C, Other 


VTq Transient Elastography, 
Liver Biopsy 


Le et al. (2012)[33] hepatitis B, hepatitis 
C 


VTq Transient Elastography 


Sporea et al. (2012e)[34] hepatitis B, hepatitis 
C 


VTq Transient Elastography, 
Liver Biopsy 


Sporea et al. (2012b)[38] hepatitis C VTq Transient Elastography, 
Liver Biopsy 


Friedrich-Rust et al. 
(2012b)[44] 


mixed VTq Transient Elastography, 
Liver Biopsy 


Karlas et al. (2011)[45] hepatitis C, Other VTq Transient Elastography, 
Liver Biopsy 


Sporea et al. (2011d)[47] hepatitis C VTq Transient Elastography, 
Liver Biopsy 


Calvaruso et al. (2010)[52] hepatitis C VTq Transient Elastography, 
Liver Biopsy 


Sporea et al. (2010d)[55] hepatitis B, hepatitis 
C 


VTq Transient Elastography, 
Liver Biopsy 


Lupsor et al. (2009)[61] hepatitis C VTq Transient Elastography, 
Liver Biopsy 


Lupsor et al. (2010) [57] hepatitis C VTq Liver Biopsy 


Sporea et al. (2011a)[48] hepatitis C VTq Transient Elastography, 
Liver Biopsy 


Bota et al. (2013a)[18] mixed VTq Transient Elastography, 
Liver Biopsy 
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All sponsor-included studies use either one or both of the comparators listed in 


the scope. A full evaluation of the comparators used in the studies is included 


in section 3 of this report.  


Outcomes  


There are eight outcomes described in the final scope. The sponsor identifies 


three of these as secondary outcomes, and notes that the final outcome, 


device related adverse events, was reviewed separately.  


The sponsor notes that the ‘correlation in assessment of stage of liver disease’ 


and ‘correlation in assessment of stage of fibrosis using Metavir score’ are 


equivalent as liver biopsy is the index test.  


The EAC agrees with the sponsor’s opinion that three outcomes (use of anti-


viral drugs, hospital bed usage and length of stay and requirement of liver 


biopsy) are secondary outcomes and are dependent upon the accuracy of 


VTq. A full review of the outcomes can be found in section 3 of the report.  


Cost analysis 


The cost analysis has assessed the impact of the technology (VTq) and 


comparators (TE and liver biopsy) in the patient population as specified by the 


scope. The EAC concludes that the sponsor has appropriately included the 


technology and comparators with regards to the cost analysis. The time 


horizon for the analysis is also sufficient to reflect differences in costs and 


consequences between the technology and comparators. This matches with 


the cost analysis specified in the scope. The EAC identified issues related to: 


1) specific assumptions used in the model; and 2) the model structure. 


Subgroups 


There are no subgroups specified in the final scope.  
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Special considerations, including issues related to equality 


There were no special considerations, including issues related to equality, 


specified in the final scope. The EAC has not identified any further equalities 


issues and the sponsor has not raised any new issues.  
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3. Clinical evidence 


3.1 Critique of the sponsor’s search strategy  


The search strategy provided by the sponsor for VTq was based on: 


 the target population: hepatitis B or hepatitis C 


 the intervention: Acoustic Radiation Force Impulse (VTQ. [sic]) 


using Virtual TouchTM Tissue Quantification (VTq) 


 the comparators: Transient Elastography (Fibroscan) (TE) and 


the Index test (Liver Biopsy). 


 


The sponsor used the same search criteria for both published and unpublished 


studies. Chronological limits were set between 2009 and 2014. The sponsor 


clarified through communication with the EAC (30th June 2014), that this time 


frame was selected as the first studies using VTq were published in 2009. This 


was confirmed by the EAC by cross-checking with the meta-analysis from 


Nierhoff et al. (2013)[viii] and the EAC’s own systematic review (see section 


3.9 below).  


The sponsor’s search identified 70 published studies of which 23 were 


considered relevant by the sponsor and were subjected to full-paper screening. 


The sponsor provided a flowchart of the study review process undertaken. Part 


of this review process included a subsection described as Siemens Clinical 


Abstracts. The EAC requested clarification of the process of obtaining these 


abstracts in correspondence dated 30th June 2014. The sponsor responded 


that the abstracts are ‘collected by Siemens illustrating the use of the 


technology and that we would expect to be a fair appraisal of publications’. 


Siemens Clinical abstracts are abstracts collected up to February 2013 on the 


ARFI technology for advertising purposes. No additional studies were identified 


from searches of clinical trial registries, and the sponsor did not identify any 


unpublished studies. 
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The sponsor included a total of 23 publications in their submission as 


potentially relevant for review. Of the 23 publications, the sponsor states that 


12 are conference abstracts and ‘did not contain sufficient information to 


complete the inclusion assessment’. Of the remaining 11 publications that the 


sponsor did include for further evaluation, 10 were case-control observational 


studies (Lupsor, et al., 2009, Calvaruso, et al., 2010, Sporea, et al., 2010d, 


Karlas, et al., 2011, Sporea, et al., 2011a, Sporea, et al., 2011d, Sporea, et al., 


2012a, Sporea, et al., 2012e, Friedrich-Rust, et al., 2013, Friedrich-Rust, et al., 


2014)[2, 25, 26, 34, 45, 47, 48, 52, 55, 61] and 1 was a meta-analysis 


(Friedrich-Rust, et al., 2012b)[44].  


Although not identified originally through the literature search (or included in 


the selected studies) the sponsor included the results of a further study 


(Yamada, et al., 2014)[xi] in Table B11 of their submission relating to the 


correlation between methods and patient mix.  Correspondence between the 


EAC and the sponsor on 30th June 2014 sought clarification of the 


identification of this paper. The sponsor responded that this study ‘was 


included to flag up the use of the technology in the follow up of patients 


undergoing antiviral therapy. This is to some extent a ‘future use’ but is 


probably something that should be considered.’ Therefore, the EAC has 


included this study as further identified clinical evidence and evaluates it in 


section 3.9. 


The EAC notes that there are minor discrepancies in the description of the 


sponsor’s systematic review methodology, such as incomplete search strategy 


search terms. Clarification was sought from the sponsor (dated 30th June 


2014), who responded with the correct search terminology. The EAC also 


replicated the sponsor’s search strategy and considers that it was lacking 


some important search terminology. Therefore, the EAC conducted a revised 


systematic review with additional search terms related to outcomes (see 


section 3.8) as defined in the scope.  
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3.2 Critique of the sponsor’s study selection 


The sponsor has included both abstracts and full publications in the systematic 


review. The EAC’s literature review identified the full publications that 


correspond to some of the conference abstracts that the sponsor submitted. 


The same authors were identified in several of the included studies and several 


of the studies were identified as containing overlapping patient cohorts. This is 


discussed in further detail in section 3.3.  


It is the EAC’s opinion that the most comprehensive meta-analysis from 


Nierhoff et al. (2013)[viii] should have been included as clinical evidence as 


this included a higher number of studies. The sponsor identified this study in 


their search of DARE, but did not include it within their submission of clinical 


evidence.  


3.3 Included and excluded studies 


Table 3.1 provides a summary of all sponsor included published studies which 


the EAC accepted. Appendix 1 contains the EAC-rejected studies. All key 


findings from these studies are listed accordingly. The sponsor identified 23 


studies, the majority of which are conference abstracts. Later in the 


submission, the sponsor restricts this to 11 accepted papers. However, as the 


sponsor has provided some assessment of all 23 papers, the EAC considered 


it to be prudent to review all of these sponsor-identified papers. 


Sponsor-included studies: 


 The mean age was reported in all studies using patient populations. 


This mean age ranged between 39 and 59 years. In one study by Karlas 


et al. (2011)[45] that included a healthy population as a subgroup the 


mean age was 27.8 years.  


 The majority of the sponsor-submitted studies were conducted in 


European countries (n=15 studies). These included Germany, 


Netherlands, Romania, Italy, United Kingdom, France, and Austria. 
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Studies were also conducted in Japan and Vietnam. However, not all 


studies documented the study country clearly (n=4) (Lupsor, et al., 


2010, Sporea, et al., 2010d, Bota, et al., 2012a, Sporea, et al., 


2012b)[31, 38, 55, 57]) 


 The sample sizes ranged from 93 to 1,203 subjects. 


Appendix 3 provides a summary of all 54 excluded studies. The EAC considers 


that the exclusion of 53 of these papers was appropriate. However, the EAC 


disagrees with the sponsor’s exclusion of the following paper: Liu et 


al.(2014)[1]. In the sponsor’s submission, the reason for excluding Liu et al was 


unclear. The EAC questioned the sponsor about this exclusion and, in 


response, the sponsor stated that the reason for excluding this study was that 


a copy of the paper could not be obtained (correspondence 30th June 2014). 


The sponsor further stated:  


‘I have looked at the paper as part of Section C and there is no reason not to 


include it in section B.  My criticism is that it that they don’t state the depth from 


the liver capsule from where they took their VTq measurements.’ (Anthony 


Stephens, sponsor representative). 


The EAC considers that Liu et al. (2014)[1] should not be excluded as the 


study population (hepatitis B), the index, the comparator, and the reference 


test all fulfil the inclusion criteria. Furthermore, the investigators performed 


validation of the results using a ten-fold cross-validation strategy. Therefore, 


the EAC has included this study as further identified clinical evidence and 


evaluated it in section 3.9. 


In the case of Bota et al. (2013b)[16], the sponsor’s rationale for exclusion is 


unclear. Bota et al. prospectively evaluated a proposed cut-off threshold 


showing very low negative predictive value for VTq. This study fulfils the 


inclusion criteria as listed in Table B1 of the sponsor’s submission however 


outcome measurements are not provided, just measurements of positive 


predictive value and negative predictive value. Therefore the EAC agrees with 


the sponsor’s exclusion of this study. 
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Table 3.1 contains a summary of the key points of the three sponsor-included 


studies, which the EAC also accepts. The key points of the remaining 20 


studies are discussed in appendix 1. The EAC’s decision to reject sponsor-


included studies is summarised below.  


The following are the 11 conference abstracts that did not contain enough 


information for full review at the time of the sponsor’s submission. The tables 


containing the study design, reason for rejection and results can be found in 


appendices 1 and 2. 


 Calvaruso et al. (2013)[8]: Acoustic radiation force impulse is better than 


transient elastography in assessing liver fibrosis in chronic hepatitis C 


using collagen proportionate area as reference. 


 Aoki et al. (2013)[11]: Analysis of risk factors for aiming at early 


detection of hepatocellular carcinoma. 


 Atzori et al. (2013)[12]: Non-invasive assessment of liver fibrosis: 


Acoustic radiation force impulse of the left lobe correlates best with 


ishak histology score. 


 Sporea et al. (2013c)[14]: The feasibility of shear-wave elastographic 


methods for non-invasive assessment of liver fibrosis in chronic viral 


hepatitis patients. 


 Schneider et al. (2013)[17]: Non-invasive assessment of liver fibrosis 


with acoustic radiation force imaging and transient elastography in 


chronic viral hepatitis. 


 Cassinotto et al. (2013b)[21]: Assessment of liver fibrosis with VTQ: 


Comparison with M and XL probes of Fibroscan and FibroTest in 


chronic liver diseases. 


 Badea et al. (2013)[22]: VTQ performance in the noninvasive 


assessment of HCV cirrhosis, compared to transient elastography and 


FIB score. 


 Bota et al. (2012a)[31]: VTQ elastography vs. transient elastography: 


Which one is more influenced by high aminotransferases values. 
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 Le et al. (2012)[33]: Comparison of liver stiffness values by virtual touch 


VTQ and Fibroscan TE in large sample study of 554 cases. 


 Sporea et al. (2012b)[38]: Which elastographic method (transient 


elastography or VTQ) is more useful for liver fibrosis evaluation in 


patients with chronic hepatitis C? An international multicenter study. 


 Lupsor et al. (2009)[57]: Performance of Acoustic Radiation Force 


Impulse imaging in the noninvasive assessment of liver fibrosis in 


comparison to unidimensional transient elastography. 


The sponsor stated that they ‘have not included any studies which were 


obvious duplicates’. They state they expected that the meta-analysis by Bota et 


al. (2013a)[18] was one of the papers which included data which had been 


previously reported.  


Of the 11 sponsor-accepted studies (of which all fit the scope), the EAC 


determined the following 8 studies to have overlapping cohorts and 


subsequently excluded them from further review. The tables containing the 


study design, reason for rejection and results can be found in appendices 1 


and 2. 


 Sporea et al. (2012e)[34]: Comparative study concerning the value of 


Acoustic Radiation Force Impulse elastography (ARFI) in comparison 


with Transient Elastography (TE) for the assessment of liver fibrosis in 


patients with chronic hepatitis B and C. 


 Friedrich-Rust et al. (2012b)[44]: Performance of Acoustic Radiation 


Force Impulse imaging for the staging of liver fibrosis: A pooled meta-


analysis. 


 Karlas et al. (2011)[45]: Acoustic radiation force impulse imaging (VTQ) 


for non-invasive detection of liver fibrosis: Examination standards and 


evaluation of interlobe differences in healthy subjects and chronic liver 


disease. 


 Sporea et al. (2011d)[47]: Is it better to use two elastographic methods 


for liver fibrosis assessment? 
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 Sporea et al. (2011a)[48]: How efficient is acoustic radiation force 


impulse elastography for the evaluation of liver stiffness? 


 Calvaruso et al. (2010)[52]: Comparison of transient elastography (TE) 


and acoustic radiation force impulse (ARFI) for noninvasive staging of 


liver fibrosis in patients with chronic hepatitis C. 


 Sporea et al. (2010d)[55]: Which is the best noninvasive ultrasound 


method for the evaluation of liver fibrosis? 


 Lupsor et al. (2009)[61]: Performance of a new elastographic method 


(ARFI technology) compared to unidimensional transient elastography in 


the noninvasive assessment of chronic hepatitis C. Preliminary results. 
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Table 3.1: Summary of key points from sponsor-included published studies which the EAC accepts 


EAC 
reference 
[sponsor 
reference] 


Study Patient 
population 


Intervention 
and/or 
Comparator 


Country Age/gender Study design  Comments/critique of study  
 


Friedrich-
Rust et al. 
(2014)[2] 


Acoustic radiation force 
impulse-imaging in 
comparison to transient 
elastography for non-
invasive assessment of 
liver fibrosis in chronic 
hepatitis C: A 
prospective international 
multicenter study. 


hepatitis C 
(n=253) 


VTq vs TE, 
LB 


Germany, 
Netherlan
ds, 
Romania 


NA Cross-over; 
International 
multicentre study. 


CIs reported.  
Study aim/hypothesis addressed. 
Abstract. 
Sponsor identified and included. 
EAC accepted. 


Freidrich-
Rust et al. 
(2013)[25] 


Acoustic radiation force 
impulse imaging for non-
invasive assessment of 
liver fibrosis in chronic 
hepatitis B. 


hepatitis B 
(n=114) 
 


VTq vs TE, 
LB 
 
 


Germany, 
Netherlan
ds  


39 years ±12 
Male: 77 (67%) 
 


Prospective, 
cohort, multi-
centre study. 


ROC curves used for comparisons at 
different levels of severity based on 
histology (liver fibrosis). 
Aims addressed. 
CIs calculated. 
Full paper. 
Sponsor identified and included. 
EAC accepted. 


Sporea et al. 
(2012a)[26] 


Acoustic Radiation 
Force Impulse 
Elastography for fibrosis 
evaluation in patients 
with chronic hepatitis C: 
An international 
multicenter study. 


hepatitis C 
(n=914), 
911 valid 
cases. 


VTq vs TE, 
LB 


Japan, 
Romania, 
Germany, 
Italy, 
Austria 


55.7 ± 13.1 
Male n=423 
(46.3%) 
 


Retrospective 
cohort, 
multicentre study. 


Correlation used to assess reliability, 
using Spearman test. 
No CIs. 
Hypothesis was not accurately tested. 
A subgroup of 400 patient with chronic 
Hepatitis C assessed by ARFI and TE. 
Full paper. 
Sponsor identified and included. 
EAC accepted. 
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3.4 Overview of methodologies of all included studies 


The sponsor identified studies all used the same comparator (VTq), but 


with varying study designs and study populations. The EAC considered the 


entire 23 sponsor identified studies that were submitted and reviewed the 


methodologies.  


VTq studies identified by the sponsor (n=23): 


 The studies employed a mixture of designs: 


retrospective/prospective cross-over, observational cohort and 


meta-analysis. There were no RCT studies. The studies were a 


mixture of single or mixed centre studies or meta-analyses.  


 In all the submitted evidence, the studies used the intervention as 


specified in the scope: ‘the Virtual Touch Quantification (VTq) 


software application used with the Siemens Virtual Touch Tissue 


Imaging systems (the Acuson S2000 or S3000 ultrasound 


platforms)’.  


 The studies all used either the comparator TE or Liver Biopsy, with 


most studies including both of these comparators. This is consistent 


with the comparators specified in the scope (described further in 


section 3.6). 


 The studies were performed on both healthy and patient 


populations. Nine studies included patient populations of hepatitis B 


and/or C. The remaining studies consisted of a mixture of study 


subjects with hepatitis B, hepatitis C, chronic liver disease, chronic 


viral hepatitis, non-viral hepatitis, hepatitis C and/or hepatitis B, as 


well as healthy volunteers in some cases. The patient population 


defined in the scope is: ‘adults or children with chronic hepatitis B or 


hepatitis C in whom assessment of liver fibrosis is indicated’. 


Therefore, the EAC considers that all studies included patient 


populations that are specified in the scope. 
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 Several of the studies documented confidence intervals within the 


text. Those that did not report confidence intervals were 


predominantly conference abstracts later rejected by the sponsor. 


Of note, these were not rejected due to lack of reported confidence 


intervals, but due to overlapping patient cohorts (as described in 


section 3.3). 


 The majority of the studies were abstracts and not full publications. 


 Several of the studies also failed to detail adequately baseline 


characteristics of the study populations. Similar to the 


documentation of confidence intervals, this lack of detail featured 


predominately in the conference abstracts. 


3.5 Overview and critique of the sponsor’s critical appraisal  


The sponsor conducted a critical appraisal of only eleven studies that were 


identified in their systematic review and internal searches and 


subsequently accepted by the sponsor. The sponsor states that they only 


assessed studies that: 'were diagnostic test accuracy (DTA) studies and 


the results extracted from these studies were unit of analysis (patient or 


lesion); AUROC value for different states of fibrosis (Metavir) score for F0, 


F1..F4.' 


The critical appraisal of the studies provided limited information on 


potential bias. For all eleven studies, ‘n/a’ was recorded for both ‘minimise 


bias’ and ‘outcome minimise bias’. The sponsor has confirmed that in this 


situation ‘n/a’ has been used to imply not available, rather than not 


applicable. There is no discussion of methods used to minimise bias, or 


whether the reported outcomes contributed to bias minimisation.  


In 8 out of the 11 studies, the identified confounding factors are presented 


as the stages of liver fibrosis (F0-F4). The sponsor did not elaborate in 


what way the liver fibrosis stages were confounding factors. In the 


remaining studies, the sponsor responded ‘yes’ to this question with no 


further details provided as to what the identified confounding factors were. 
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The sponsor stated that the confounding factors were not accounted for in 


6 of the 11 studies, and that the information required to decide whether the 


confounding factors had been suitably accounted for was not present in 3 


studies. Sporea et al. (2012a)[26] reported that they accounted for 


differences between Asian and European populations, although no 


information was provided as to how this was taken into account, and these 


populations were not listed in the box ‘identifying confounding factors’. 


Lupsor et al. (2009)[61] identified a study bias within this box (selection 


bias): ‘uneven distribution of fibrosis stages and overrepresentation of 


patients with severe fibrosis-cirrhosis’.  


3.6 Results 


In Table 3.2, the EAC provides a summary of the outcomes of all sponsor-


identified studies that the EAC also agrees should be included. Appendix 2 


contains the studies, which the EAC has rejected. All of the sponsor-


identified studies were considered by the EAC to contain comparators and 


outcomes that fitted within the scope. 


Of the original 23 sponsor-identified papers, the sponsor stated that ‘12 


were reported as conference abstracts, did not contain sufficient 


information to complete the inclusion assessment’. The sponsor also 


stated that ‘time constraints have prevented us from contacting the authors 


of papers when there was insufficient information for full assessment’. 


Given this, the EAC has reviewed all 23 papers (as detailed in Table 3.1 


and 3.2 and appendices 1 and 2). The EAC agrees with the sponsor’s 


rationale for excluding the 12 conference abstracts from further review in 


the submission. 


The following are the remaining sponsor-accepted studies that the EAC 


includes as they fit the specified scope, provide sufficient information, and 


do not have overlapping cohorts: 


 Friedrich-Rust et al. (2014)[2]: Acoustic radiation force impulse-


imaging in comparison to transient elastography for non-invasive 
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assessment of liver fibrosis in chronic hepatitis C: A prospective 


international multicenter study. 


 Freidrich-Rust et al. (2013)[25]: Acoustic radiation force impulse 


imaging for non-invasive assessment of liver fibrosis in chronic 


hepatitis B. 


 Sporea et al. (2012a)[26]: Acoustic Radiation Force Impulse 


Elastography for fibrosis evaluation in patients with chronic hepatitis 


C: An international multicenter study. 


The EAC also makes the following comments regarding the 3 EAC-


accepted sponsor-identified papers: 


 All 3 papers assess correlation in assessment of stage of liver 


disease and/or fibrosis using Metavir score. Friedrich-Rust et al. 


(2014)[2] found a significant correlation between VTq and TE with 


histological fibrosis stage. Whilst Sporea et al. (2012a)[26] found no 


significant overall correlation; a highly significant correlation was 


found between VTq and liver fibrosis stage (Spearman r=0.65, 


p<0.001). All three papers included the outcome measure of 


correlation in assessment of stage of fibrosis using the Metavir 


score. Statistically significant correlations were found for histological 


fibrosis stages between TE and VTq. 


 All 3 studies assessed liver fibrosis using AUROC.  


o Friedrich-Rust et al. (2014)[2] compared the AUROC values 


of both VTq vs TE (intention to diagnose) and VTq vs TE (per 


protocol). The only significant comparison was VTq vs TE 


(intention to diagnose) F≥2 (p=0.03). 


o Friedrich-Rust et al. (2013)[25] documented sensitivity and 


specificity values using AUROC for fibrosis stage with 


confidence intervals. When comparing VTq to TE, they found 
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no significant difference for either intention to diagnose or per 


protocol between TE and VTq. 


o Sporea et al. (2012a)[26] concluded that TE was significantly 


better than VTq for predicting presence of liver cirrhosis 


(p=0.01) and fibrosis (p=0.01). No significant difference was 


found for predicting severe fibrosis. 


 None of the papers document the following outcome measures (as 


specified in the scope). 


o Correlation in assessment of stage of fibrosis using Metavir 


score. 


o Use of anti-viral drugs. 


o Quality of life measures. 


o Hospital bed usage. 


o Length of stay. 


o Requirement for liver biopsy. 


o Device-related adverse events. 


Table 3.2 presents the outcome measures from the 3 studies accepted by 


the EAC. The outcome measures from the remaining sponsor-included 


studies can be found in appendix 2. 
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Table 3.2: Summary of outcomes from sponsor identified studies which the EAC also accepts. ‘NA’ = not available  
EAC reference 
[sponsor 
reference] 


Study  Subjects 
 


Correlation in 
assessment of stage of 
liver disease and/or 
fibrosis using Metavir 
score 


Sensitivity and specificity (using AUROC) in 
assessment of liver fibrosis 


1) Use of anti-
viral drugs 
2) 
Requirement 
for liver 
biopsy 


Quality of 
life 
measures 


1) Hospital 
bed usage  
2) Length of 
Stay 


Device-
related 
adverse 
events 


Friedrich-Rust 
et al. (2014)[2] 
 
Sponsor 
identified and 
included. 
EAC accepted. 


Acoustic radiation 
force impulse-
imaging in 
comparison to 
transient 
elastography for 
non-invasive 
assessment of liver 
fibrosis in chronic 
hepatitis C: A 
prospective 
international 
multicenter study 


253 patients with 
chronic hepatitis 
C. Prospectively 
assessed for VTq, 
TE and blood 
tests. Liver 
histology was 
staged by a 
central pathologist 
and used as 
reference. 


VTq and TE correlated 
significantly with 
histological fibrosis stage. 
No significant difference 
was found between TE and 
VTq for the diagnosis of F 
≥ 2 (p=0.15), F≥3 (p=0.11) 
and F=4 (p=0.19). 


AUROC (95% CI) of VTq vs TE (intention to 
diagnose n=247): 
F≥1: 0.69 (0.60-0.79) vs 0.76 (0.70-0.83) (p=0.21) 
F≥2: 0.77 (0.71-0.83) vs 0.85 (0.80-0.89) 
(p=0.032) 
F≥3: 0.83 (0.77-0.89) vs 0.88 (0.83- 0.93) (p=0.15) 
F=4: 0.84 (0.77- 0.91) vs 0.89 (0.84-0.95) 
(p=0.18). 
 
AUROC (95% CI) of VTq vs TE (per protocol 
n=182): 
F≥1: 0.75 (0.67-0.83) vs 0.80 (0.72-0.88) (p=0.28) 
F≥2: 0.81 (0.74-0.88) vs 0.85 (0.80-0.91) (p=0.15) 
F≥3: 0.88 (0.82-0.94) vs 0.92 (0.89- 0.97) (p=0.11) 
F=4: 0.89 (0.83- 0.96) vs 0.94 (0.90-0.98) 
(p=0.19). 


NA NA NA NA 


Freidrich-Rust 
et al. (2013)[25] 
Sponsor 
identified and 
included. 
EAC accepted. 


Acoustic radiation 
force impulse 
imaging for non-
invasive 
assessment of liver 
fibrosis in chronic 
hepatitis B. 


114 patients, 
n=92 with valid 
VTq, n=92 used 
for the ITT 
analysis and n=88 
(due to failure of 
four TE) in the per 
protocol analysis. 
Ten valid 
measurements 
performed. 


The Spearman correlation 
coefficient between ARFI 
imaging and TE with the 
histological fibrosis-stage 
was significant with 
correlations of r=0.415 
(p<0,0001) and r=0.556 
(p<0,0001) for VTq & TE 
respectively. 


AUROC (95% CI) for fibrosis stage for ARFI 
(n=114): 
F≥1: 0.66 (0.55- 0.78) 
F≥2: 0.73 (0.61- 0.85) 
F≥2adj: 0.79 (0.67- 0.91) F≥3: 0.94 (0.88-0.997) 
F≥4 0.97 (0.93- 1.00). 
TE (per protocol, n=88): 
F≥1: 0.78 (0.68-0.88) 
F≥2: 0.82 (0.70-0.93) F≥2adj: 0.88 (0.76-0.99) 
F≥3: 0.94 (0.88-0.99) 
F≥4: 0.94 (0.86-1.00). 
ARFI (n=88): 
F≥1: 0.66 (0.55-0.78) 
F≥2: 0.74 (0.60-0.88) 
F≥2adj: 0.80 (0.66-0.94) 
F≥3: 0.92 (0.84-1.00) 
F≥4: 0.98 (0.94-1.00). 
TE (intention to diagnose, n=92): 
F≥1: 0.78 (0.67-0.87) 
F≥2: 0.84 (0.72-0.93) 
F≥2adj: 0.89 (0.78-0.99) 


NA NA NA NA 
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EAC reference 
[sponsor 
reference] 


Study  Subjects 
 


Correlation in 
assessment of stage of 
liver disease and/or 
fibrosis using Metavir 
score 


Sensitivity and specificity (using AUROC) in 
assessment of liver fibrosis 


1) Use of anti-
viral drugs 
2) 
Requirement 
for liver 
biopsy 


Quality of 
life 
measures 


1) Hospital 
bed usage  
2) Length of 
Stay 


Device-
related 
adverse 
events 


F≥3: 0.95 (0.90-1.00) 
F≥4: 0.94 (0.86-1.00). 
ARFI ( n= 92): 
F≥1: 0.67 (0.55-0.77) 
F≥2: 0.76 (0.62-0.89) 
F≥2adj: 0.82 (0.68-0.95) 
F≥3: 0.94 (0.86-1.00) 
F≥4: 0.98 (0.93-1.00). 
ARFI and TE were compared on n=92 patients 
(Intention to diagnose) and on n=88 patients (per 
protocol), no differences were found to be 
significant at the 5% level. 
Further analysis was done for ARFI. On the basis 
of exclusion of F≥2 and diagnosis of  F≥2: 
Cut-off (m/s): 1.03 and 1.39 respectively. 
Sensitivity 91% (75%- 98%) and 50% (32%- 68%). 
Specificity 26% (17%- 36%) and 90% (82%- 96%). 


Sporea et al. 
(2012a)[26] 
Sponsor 
identified and 
included. 
EAC accepted. 


Acoustic  Radiation 
Force Impulse 
Elastography for 
fibrosis evaluation 
in patients with 
chronic hepatitis C: 
An international 
multicenter study. 


hepatitis C n= 914  
VTq vs LB, all 
patients. 
VTq vs TE vs LB, 
a subgroup of 
n=400 patients. 
Ten valid 
measurements. 


AFRI & Liver fibrosis stage: 
highly significant 
correlation (Spearman 
r=0.654, p<0.0001) 
The overall correlation with 
histological fibrosis was not 
significantly different for TE 
in comparison with ARFI. 
 
Correlation of TE & AFRI 
with LB: 
The overall correlation with 
histological fibrosis was 
similar for both methods: 
TE:  r=0.728 (p<0.0001) vs 
ARFI   r=0.689 (p<0.0001). 


AFRI & LB values (Fibrosis stage, cut-off [m/s], 
AUROC, sensitivity, specificity) were: 
F≥1 (>1.19): 0.779; 69.9; 80 
F≥2 (>1.33): 0.792;  69.1; 79.8 
F≥3 (>1.43): 0.829; 74.8;  81.5 
F=4 (>1.55): 0.842; 84.3; 76.3. 
 
TE was better than AFRI: 
for predicting the presence of liver cirrhosis 
(AUROC:  0.932 vs 0.885, p=0.01) and fibrosis 
(AUROC: 0.857 vs 0.772,  p=0.01); while for 
predicting significant and severe fibrosis the two 
elastographic methods had similar values: 
AUROC:  0.818 vs 0.813, (p=0.77) and AUROC: 
0.866 vs 0.862 (p=0.81). 


NA NA NA NA 
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3.7 Description of the adverse events reported by the sponsor 


The sponsor reports no adverse events in the submission. The EAC has repeated 


the sponsor’s systematic review and searched all included and excluded studies 


from the assessment report as well as the studies that the EAC identified in the 


additional systematic review. No adverse events have been identified in the 


literature. Two papers, (Sporea, et al., 2011a)[48] and (Sporea, et al., 2010a)[60], 


contain the claim that the technology is “totally free of adverse events”.  


The sponsor states in the submission that ‘adverse events associated with liver 


biopsy are well described’. The reference provided (Bravo, Sheth and Chopra, 2001) 


presents a comprehensive list of potential adverse events or complications 


associated with a liver biopsy.  


The EAC does not have any concerns related to adverse events with this 


technology. The expert advisers were asked if they had any knowledge of adverse 


events which had occurred previously or could potentially occur in the future. No 


expert adviser responded with any known or potential adverse events related to this 


technology. One expert adviser commented that it should not be used on a 


developing fetus, and that some concerns had been raised over smaller vulnerable 


structures, such as the retina, but so far there is no evidence available to support 


these concerns.  


3.8 Description and critique of evidence synthesis and meta-analysis 


carried out by the sponsor 


The sponsor provided a brief synthesis of evidence in their submission: 


 The submitted clinical evidence lacked information on patient preference or 


adverse events. 


 The sponsor summarised the results of relevant studies by population 


subgroups (hepatitis B, hepatitis C and Other) and comparator tests (TE and 


liver biopsy when applicable). 
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 The sponsor identified two relevant systematic reviews: Bota et al. 


(2013a)[18] and Nierhoff et al. (2013)[viii]. The sponsor describes the 


outcomes of these two meta-analyses. The sponsor notes that Bota et al. did 


not differentiate between patient populations.  


 The sponsor adequately describes how the available evidence was 


synthesised in Table B11 and the reasoning for the subgroup breakdowns. 


 In Table B11, the sponsor documents Metavir scores and patient mix for 11 


studies and summarises the main findings: 


o The sponsor interpreted the differing correlation between varying 


Metavir score and VTq.  


o The sponsor highlighted that not all studies assessed diagnostic and 


prognostic accuracy, or AUROC values.  


o Some studies also did not define their patient population mix 


adequately (i.e. whether hepatitis B or hepatitis C patients) or were 


weighted towards one particular patient population type. 


 In Table B12, the sponsor documents AUROC values for VTq and TE for 13 


studies and summarises the main findings: 


o The sponsor describes the difficulty in assessing mean scores for 


AUROC values, and considers it ‘inappropriate as the data is not 


normally distributed’. 


o The sponsor also notes the difficulty in assessing the results with the 


differing and undefined population groups. 


The sponsor summarises by concluding from the qualitative synthesis of the studies, 


‘VTq and TE are equivalent in terms of the accuracy of the measurements made 


although there is some suggestion that TE may be marginally more accurate in 


identifying early fibrosis F1’. The EAC notes that this is plausible; however, the 


sponsor does not conduct a meta-analysis, which might have provided more weight 
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to this assertion. The EAC does note that the lack of population specification in some 


of the sponsor-identified studies would make this difficult. 


The sponsor provided an interpretation of the clinical evidence. They stated that 'VTq 


can be used in clinical practise as a good diagnostic tool for the diagnosis of 


significant fibrosis (f2) and as an excellent tool for the diagnosis of severe fibrosis 


(f3) and liver cirrhosis (f4).' The sponsor summarised the clinical evidence that they 


provided in their submission. Under ‘strengths’ the sponsor highlighted that the 


studies were 'straightforward, easy to interpret and provided a quantitative answer'. 


Under ‘limitations’, the sponsor listed the issues around mixed populations (Hepatitis 


B and C), the outcome measures, issues around subgroup analysis (i.e. ethnicity), 


unclear fibrosis stages listed and lack of information regarding follow-up. The EAC 


considers that this interpretation of the evidence (in terms of the sponsor submitted 


evidence) is reasonable and provides a fair assessment of the studies strengths and 


limitations. 


3.9 Additional work carried out by the External Assessment Centre in 


relation to clinical evidence  


The EAC had the following concerns regarding the effectiveness of the sponsor’s 


study selection:  


 Although the search terms and time limits used by the sponsor are 


representative of the technology, a large proportion of the published 


studies are using overlapping cohorts. 


 Identifying which studies are using independent groups of patients is 


challenging. This was noted in the sponsor’s submission and during 


the clinical evidence submission discussion teleconference held on the 


30th June 2014.  


 The EAC decided that this should be addressed by conducting an 


additional systematic review to ensure that all available evidence had 


been considered.  


Table 3.3 lists the revised EAC systematic review search terms. The search strategy 


used is presented in appendix 4. 
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Table 3.3: Selection criteria used to identify relevant published studies. 
Inclusion criteria 


Population Adults or children with chronic hepatitis B or C in whom 
assessment of liver fibrosis is indicated. 


Intervention The Virtual Touch Quantification (VTq) software application used 
with the Siemens Virtual Touch Tissue Imaging systems (the 
Acuson S2000 or S3000 ultrasound platforms) 


Outcomes Correlation in assessment of stage of liver disease 
Sensitivity and specificity (using AUROC) in assessment of liver 
fibrosis 
Correlation in assessment of stage of fibrosis using Metavir score 
Use of anti-viral drugs 
Quality of life measures 
Hospital bed usage and length of stay 
Requirement for liver biopsy 
Device-related adverse events 


Study design Diagnostic accuracy studies 


Language restrictions  English language only 


 Foreign language papers with English abstracts could be 
included 


Search dates 2009 – Current 


Exclusion criteria 


Population Mixed patient cohort, use of a fibrosis score other than Metavir, 
overlapping cohorts with other identified populations  


Study design Case studies, editorials, letters, reviews 


Interventions No restriction 


A total of 49 studies were selected for full paper review, of which 39 were rejected for 


reasons detailed in Appendix 5. Of the 10 studies that the EAC’s systematic review 


identified as relevant in terms of the scope, 3 were also identified in the sponsor’s 


own systematic review: Friedrich-Rust et al. (2014)[2], Friedrich-Rust et al. 


(2013)[25] and Sporea et al. (2012a)[26]. The findings of the remaining 7 EAC-


accepted papers and an overview of each study are presented below in Table 3.4.  


It is noted here that 2 of the studies, (Liu, et al., 2014) and (Yamada, et al., 2014), 


were previously identified by the sponsor, but were not included in their final 


selection. Figure 3.1 shows a PRISMA flow diagram including both the sponsor’s 


and the EAC’s search strategy.   
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Figure 3.1: PRISMA flow diagram showing the sponsor’s search (dotted box) and the EAC search results 
  


Titles and abstracts 


identified from bibliographic 


databases and screened for 


potential relevance = 70


Siemens Clinical Abstracts 


02/2013  = 88 


Excluded at title and 


abstract screening = 47


Potentially relevant 


publications = 23


Could not be obtained = 0


Potentially relevant 


publications obtained as full 


text = 23


Authors contacted for 


further information = 0


Conference abstracts 


included after screening = 0  


Total number of studies 


included in the review  = 11


Included by 


EAC after 


exclusion by 


sponsor 


n=2 


Sponsor 


EAC 


Excluded by EAC due 


to overlapping cohorts 


n=8 


Included by EAC 


in their review 


n=3 


Titles and abstracts identified 


from databases and screened for 


relevance 


n=1131 


Potentially relevant publications 


obtained as full text 


n=49 


Total number of studies 


included in the review 


n=10 


Total number of 


studies not previously 


identified by sponsor 


n=5 


Number of articles 


excluded, reasons 


in appendix 5 


n=39 
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Table 3.4: Summary of key points from additional accepted EAC systematic review studies (n=7). 
EAC 
reference  


Study Patient 
population 


Intervention 
and/or 
Comparator 


Country Age/gender Study design Outcomes 


Chen et al. 
(2012) 


Effects of 
patient 
factors on 
noninvasive 
liver stiffness 
measurement 
using 
acoustic 
radiation 
force impulse 
elastography 
in patients 
with chronic 
hepatitis C. 


Patients with 
hepatitis C 
(n=127). 


VTq, liver 
biopsy 
 
 


Taiwan/China Mean age 
51.6 years. 


Male/female 
= 51/58. 


Prospective, observational, 
operator-blind study, liver biopsy 
within one hour of ARFI 
measurements (Acuson S2000). 
No follow up. 
 


Spearman's rank cc = 
0.696 (p<0.001). 
AUROCs (CI) were: F1 
vs. F2-F4 = 0.847 
(0.779-0.914), F1-2 vs. 
F3-4 = 0.902(0.835-
0.97), F1-3 vs. F4 = 
0.831(0.723-0.939). 


Kuroda et al. 
(2010) 


Non-invasive 
evaluation of 
liver fibrosis 
using 
acoustic 
radiation 
force impulse 
imaging in 
chronic 
hepatitis 
patients with 
hepatitis C 
virus 
infection. 


N=30 patients 
with hepatitis 
C, n=30 
patients with 
liver cirrhosis, 
and n=10 
healthy 
subjects 
(controls) 


VTq, 
biochemical 
tests, liver 
biopsy 
 
 


Japan Mean age 
(SD) 65.5 
(6.5) years 


Male/female 
= 13/17 


Prospective, diagnostic accuracy 
study 
Biochemical tests performed on 
the same day as ARFI 
measurements. Timing of liver 
biopsy unclear.  


Mean shear wave 
velocity values: 
F0-1: 1.09±0.22m/s 
F2: 1.24±0.52m/s 
F3: 1.61±0.79m/s 
F4: 2.35±1.11m/s 
 
Diagnosis of liver 
cirrhosis using ARFI:  
AUROC: 0.930 (no CI). 
The most appropriate 
cut off value for shear 
wave velocity values 
was 1.59 (sensitivity 
95%, specificity 83%) 
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EAC 
reference  


Study Patient 
population 


Intervention 
and/or 
Comparator 


Country Age/gender Study design Outcomes 


Liu et al. 
(2014)[1] 


Optimal 
linear 
combination 
of ARFI, 
transient 
elastography 
and APRI for 
the 
assessment 
of fibrosis in 
chronic 
hepatitis B. 


Patients with 
hepatitis B 
(n=95) and 16 
healthy 
volunteers. 


VTq, liver 
biopsy, TE. 
 


China Patients 
with 
hepatitis B 
(mean age 
40.8 years, 
range 21-
62), healthy 
volunteers 
(mean age 
3 years, 
range 24-
67). 


Male/female 
= 81/30. 


Prospective, Diagnostic accuracy, 
ARFI measurement with Siemens 
Acuson S2000 within one day of 
liver biopsy. No follow up. 
 


AUROCs, ARFI F≥2 
0.91 (p=0.27), F4: 0.96 
(p=0.04), TE F≥2: 0.87 
(p=0.04), F4: 0.96 
(p=0.13). 
 


Nishikawa et 
al. (2014) 


Factors 
correlating 
with acoustic 
radiation 
force impulse 
elastography 
in chronic 
hepatitis C. 


Patients with 
hepatitis C 
(n=108). 


VTq, liver 
biopsy. 


 


Japan Mean age 
59.5 years 
(range 49.0-
66.0). 


Male/female 
= 56/52. 


Prospective diagnostic accuracy, 
ARFI measurement with Siemens 
Acuson S2000 within one week of 
liver biopsy. Patients' underwent 
a liver biopsy before starting 
treatment with interferon. No 
follow up. 


Shear velocity value 
was significantly 
correlated with fibrosis 
stage r=0.732 
(p<0.0001). AUROC: 
F1: 0.81, F2: 0.9, F3: 
0.86, F4: 0.88. 
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EAC 
reference  


Study Patient 
population 


Intervention 
and/or 
Comparator 


Country Age/gender Study design Outcomes 


Rizzo et al. 
(2011) 


Comparison 
of Transient 
Elastography 
and Acoustic 
Radiation 
Force 
Impulse for 
Non-Invasive 
Staging of 
Liver Fibrosis 
in Patients 
With Chronic 
Hepatitis C. 


Patients with 
hepatitis C 
(n=139). 


VTq, liver 
biopsy, TE. 
 


Italy Mean age 
55.0 years. 


Male/female 
= 83/56. 


Prospective, diagnostic accuracy, 
percutaneous liver biopsy and 
ARFI/TE measurements (Acuson 
S2000) within 6 months. No 
follow up. 
 


ARFI AUROCs (CI) 
were: F>2 = 0.86 (0.79-
0.91), F>3 = 0.94 (0.89-
0.97), F>4 = 0.89 (0.83-
0.94).  TE AUROCs (CI) 
were: F>2 = 0.78 (0.70-
0.85), F>3 = 0.83 (0.75-
0.89), F>4 = 0.80 (0.72-
0.86). 


Yamada et 
al. (2014)[xi] 


Significance 
of liver 
stiffness 
measurement 
by acoustic 
radiation 
force impulse 
(ARFI) 
among 
hepatitis C 
patients. 


Patients with 
hepatitis C 
(n=124). 


VTq. 
peg-IFN plus 
ribavirin 
combination 
therapy 
Liver fibrosis 
assessed 
histologically 
by liver 
biopsy, 
Response to 
treatment 
measured with 
serum 
hepatitis C 
RNA levels 
and ARFI. 


Japan Mean age 
57.0 years. 


Male/female 
= 56/94. 


Diagnostic accuracy and 
Prediction of response to 
treatment, Prospective status not 
clear, ARFI measurement 
(Acuson S2000) was performed 
within one week preceding 
liver biopsy. 
 Follow up was at weeks 4, 12, 
24, 36, 48, end of treatment and 
week 24 after the treatment for 
genotype 1. 
 For genotype 2 
follow-up was at weeks 4, 12, 24, 
and week 24 after the treatment. 


The shear velocity value 
increased with the 
progression of the 
histological fibrosis 
stage, as assessed 
using the Metavir 
scoring system and a 
significant correlation 
was found between the 
two variables (Pearson 
product–moment 
correlation coefficient = 
0.764 (p<0.001). The 
AUROCs were F≥2 
(0.890), F≥3 (0.943),  
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EAC 
reference  


Study Patient 
population 


Intervention 
and/or 
Comparator 


Country Age/gender Study design Outcomes 


Ye et al. 
(2012) 


Liver and 
Spleen 
Stiffness 
Measured 
by Acoustic 
Radiation 
Force 
Impulse 
Elastography 
for 
Noninvasive 
Assessment 
of Liver 
Fibrosis and 
Esophageal 
Varices 
in patients 
with chronic 
hepatitis B. 


Patients with 
hepatitis B 
n=204) and 
n=60 healthy 
volunteers, 
Only 66 out of 
204 patients 
underwent liver 
biopsy for 
comparison 
with ARFI. 


VTq, 
ultrasound 
guided liver 
biopsy. 
 


China Patients 
with 
hepatitis B 
(mean age 
35.5 years, 
range 19-
63), healthy 
volunteers 
(mean age 
30 years, 
range 20-
54). 


Male/female 
= 158/106 


Prospective diagnostic accuracy, 
ARFI measurement with Siemens 
Acuson S2000 within three days 
of liver biopsy. No follow up. 
 


Spearman's rank cc = 
0.87 (p<0.001). 
AUROCs (CI) were: F0-
2 vs. F3 = 0.99, F0-2 
vs. F4 = 0.97. 
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Two of the included studies examined the diagnostic accuracy of VTq in 


patients with hepatitis B (Ye, et al., 2012, Liu, et al., 2014)[1], and five studies 


did so in patients with hepatitis C (Kuroda, et al., 2010, Rizzo, et al., 2011, 


Chen, et al., 2012, Nishikawa, et al., 2014, Yamada, et al., 2014)[xi]. All the 


identified studies used Acuson S2000 for the ARFI measurements. Rizzo et 


al. and Liu et al. investigated both comparators (liver biopsy and TE) and the 


remaining 5 studies compared ARFI measurements only with the gold 


standard of liver biopsy.  


Yamada et al. (2014)[xi] investigated both the diagnostic accuracy of ARFI 


and its ability to predict response to therapy with antiviral treatment. The 


n=124 patients with chronic hepatitis C enrolled in this study consisted of 


n=94 with hepatitis C genotype 1 and n=40 with moderate fibrosis (Metavir 


fibrosis score F2). Of these patients, n=61 received pegylated interferon (peg-


IFN) plus ribavirin combination therapy, and the treatment responses were 


assessed. The shear velocity value measured by ARFI could not predict the 


treatment response for patients with hepatitis C genotype 2 but showed some 


benefit for patients with genotype 1. 


In the study by Nishikawa et al. (2014), ARFI elastography was performed in 


n=108 consecutive patients with hepatitis C who underwent liver biopsy. The 


results showed that ARFI correlated significantly with liver fibrosis stage in all 


patients. Additionally, ARFI correlated significantly with body mass index 


(BMI), γ-glutamyltranspeptidase (GTP) and hyaluronic acid blood levels in 


fibrosis stages F0-1, F2 and F3-4 respectively. ARFI measurements did not 


correlate with inflammation. 


Contrary to the findings of Nishikawa et al. (2014), the study by Chen et 


al.(2012) found that although there was a statistically significant correlation 


(r=0.70, p<0.001) (with all AUROCs values above 0.83) between ARFI and 


liver biopsy, the degree of concurrent hepatic necro-inflammatory activity 


significantly affected the measurements of liver fibrosis using ARFI.  
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Both Liu et al. (2014)[1] and Ye et al. (2012) investigated the diagnostic 


accuracy of ARFI in patients with hepatitis B and healthy volunteers. In Ye et 


al., among the n=204 patients, only n=66 underwent liver biopsy while in Liu 


et al. all n=95 patients underwent liver biopsy. In Liu et al., both ARFI and TE 


had similar AUROCs values for both the intermediate (F2) and advanced (F4) 


fibrosis stages. In Ye et al., ARFI liver stiffness measurements showed good 


correlation with the fibrosis stage (p = 0.87, p<0.001), and a high diagnostic 


accuracy between early/intermediate and advanced fibrosis stages (F0-2 vs. 


F3 = 0.99, F0-2 vs. F4 = 0.97).  


In the study by Rizzo et al. (2011), ARFI imaging was found to be 


reproducible and accurate for staging of both intermediate (>F2) and 


advanced (F3-F4) liver fibrosis in a cohort of n=139 consecutive patients with 


hepatitis C. The AUROC results for these stages were comparable with the 


performance of TE.  


 


Meta-analysis 


The included studies were reviewed and population outcome data were 


extracted (Tables 3.5 and 3.6). Where actual frequencies were not reported in 


fully in the papers they were calculated using available study summary data 


(sensitivity, specificity, totals). Random effects meta analyses were used to 


calculate all pooled proportions for correlation, sensitivity, specificity, and 


prevalence. Prior to analysis the proportions were transformed using the logit 


function (log[p/(1-p)]) as in most cases they were either close to 0 or close to 


100% and so skewed.  For positive skewness (log[p/(1-p)]) was used and 


(log[(1-p)/p]) for negative skewness. For sets of proportions that had a wide 


range, ie some high and some low values, no transformation was used prior 


to pooling. Numerator values of ‘0’ (only in specificity) were replaced with ‘0.5’ 


to permit pooling. Results of meta analyses were back-transformed to the 


natural scale as appropriate to give estimated pooled proportions and 95% 


confidence intervals. All analyses were conducted using Stata v11.0. The 


‘metan’ procedure was used for the random effects meta analyses. 
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Pooled values were calculated for each study population (i.e. hepatitis B, 


hepatitis C and combined) and then for the liver fibrosis comparator (i.e. VTq 


and TE) to liver biopsy for all liver fibrosis stages (where available). In cases 


where only a single study was available, the appropriate proportion and 95% 


confidence interval were calculated. All pooled values to be used for 


economic modelling (Table 3.7) are given to two decimal places to preserve 


precision.  In all, nine outcome estimates were calculated with 95% 


confidence intervals for prevalence, sensitivity and specificity (Table 3.7). Six 


further estimates are given using single study data.  


Correlation values were pooled for nine studies (Table 3.8). Most papers had 


reported Spearman’s rank correlation (rho), but Yamada, et al., 2014 used 


Pearson’s correlation coefficient (r). In order to provide a pooled correlation 


for the Spearman’s rho, the large sample approximation for the variance of 


rho was calculated as 1/(N-1); where N is the total number of subjects from 


whom the correlation was calculated. Since it is not possible to pool values of 


rho and r, Yamada’s value was considered for meta-analysis as a Spearman’s 


rho coefficient. Sensitivity analysis without Yamada’s study made virtually no 


difference to pooled estimates and so the pooled values including Yamada 


are reported. 95% confident intervals are only provided where the number of 


values to be combined is sufficient to give a stable estimate.  


Table 3.5: Summary of studies for meta-analysis 
References Study 


Population 
F=0 F=1 F=2 F=3 F=4 Total population 


Sporea et al. (2012a)[26] C 61 241 202 187 223 914 


Friedrich-Rust et al. (2013)[25] B 29 41 13 6 3 92 


Friedrich-Rust et al. (2014)[2] C Not available 


Yamada et al. (2014)[xi] C 0 84 14 14 12 124 


Nishikawa et al. (2014) C 14 17 32 31 14 108 


Chen et al. (2012) C 0 46 40 23 18 127 


Rizzo et al. (2011) C 13 39 33 24 30 139 


Kuroda et al. (2010) C Not available 


Ye et al. (2012) B Not available 


Liu et al. (2014)[1] B 16 26 16 21 29 108 
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Table 3.6: Summary of outcome data for meta-analysis 
References Study 


Populatio
n 


Comparat
or to Liver 
Biopsy 


Correlation test and r 
value 


Liver 
Fibrosis per 
stage 


Sensitivity
%  


Specificity
% 


Sporea et al 
(2012) (26) 


C VTq 
 


Spearman r=0.65 (p 
<0.001) 


F≥1 69.9 80 


F≥2 69.1 79.8 


F≥3 74.8 81.5 


F=4 84.3 76.3 


Freidrich-Rust 
et al (2013) 
(25) 


B VTq Spearman r=0.42 
(p<0.001) 


F≥2 50 90 


TE Spearman r=0.56 
(p<0.001) 


Not 
available 


Not 
available 


Not 
available 


Friedrich-Rust 
et al. (2014) 
(2) 


C VTq Not available Not 
available 


Not 
available 


Not 
available 


Yamada et al. 
(2014) 


C 
 


VTq 
 


Pearson r=0.76 
(p<0.001) 


F≥2 92.5 76.2 


F≥3 84.6 87.8 


Nishikawa et 
al. (2014) 


C 
 


VTq 
 


Spearman r=0.73 
(p<0.001) 


F≥1 69.1 85.7 


F≥2 81.8 87.1 


F≥3 88.9 82.5 


F=4 85.7 86.2 


Chen et al. 
(2012) 


C 
 


VTq 
 


Spearman r=0.70 
(p<0.001) 


F≥2 74.1 87 


F≥3 90.2 89.5 


F=4 88.9 79.8 


Rizzo et al. 
(2011) 


C 
 
 


VTq 
 


Not available F≥2 81 70 


F≥3 91 86 


F=4 83 86 


TE 
 


Not available F≥2 71 71 


F≥3 77 85 


F=4 70 82 


Kuroda et al. 
(2010) 


C VTq Spearman r=0.98 
(p=0.002) 


Not 
available 


Not 
available 


Not 
available 


Ye et al. 
(2012) 


B VTq Spearman r=0.87 
(p<0.001) 


Not 
available 


Not 
available 


Not 
available 


Liu et al. 
(2014) 


B 
 
 


VTq 
 


Spearman r=0.85 
(p<0.001) 


F≥2 83.95 83.05 


F=4 93.1 76.83 


TE 
 


Spearman r=0.81 
(p<0.001) 


F≥2 81.8 71.24 


F=4 88.1 86.67 
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Table 3.7: Pooled estimates with 95% confidence interval for prevalence, sensitivity and specificity 


Study 
Population 


Comparator to 
Liver Biopsy 


Liver 
Fibrosis 
per stage 


No. of 
studies 


Prevalence Sensitivity% (95% CI) Specificity% (95% CI) 


B VTq F≥2 2 0.43 (0.06-0.79) 70.02 (31.59-92.19) 87.01 (78.69-92.40) 


F=4 1 0.27 (0.19-0.36) 93.1 (77.23-99.15) 76.83 (66.40-85.90) 


TE F≥2 1 0.61 (0.51-0.70) 81.8 (70.39-90.24) 71.24 (55.42-84.28) 


F=4 1 0.27 (0.19-0.36) 88.1 (72.65-97.81) 86.67 (77.95-93.76) 


C VTq F≥1 2 0.91 (0.83-0.95) 69.82 (66.82-72.66) 80.95 (70.44-88.34) 


F≥2 5 0.60 (0.48-0.71) 78.47 (70.04-85.03) 78.96 (73.49-83.55) 


F≥3 5 0.40 (0.32-0.484 85.76 (75.94-91.99) 84.36 (80.69-87.45) 


F=4 4 0.23 (0.18-0.29) 84.48 (79.78-88.24) 81.45 (75.43-86.27) 


TE F≥2 1 0.63 (0.54-0.71)  71.0 (60.57-80.46) 71.0 (56.92-82.87) 


F≥3 1 0.39 (0.31-0.47) 77.0 (64.40-80.46)  85.0 (75.27-91.60) 


F=4 1 0.22 (0.15-0.29) 70.0 (50.60-85.27) 82.0 (73.09-88.42) 


B and C VTq F≥2 7 0.55 (0.42-0.67) 77.01 (68.88-83.52) 81.07 (75.83-85.39) 


F=4 5 0.23 (0.18-0.29) 85.03 (80.59-88.60) 80.44 (75.57-84.54) 


TE F≥2 2 0.62 (0.53-0.70) 76.16 (63.89-85.22) 71.11 (61.17-79.36) 


F=4 2 0.23 (00.14-0.36) 79.43 (55.69-92.22) 83.82 (77.81-88.45) 


*Each subgroup classified as separate study 
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The meta-analysis provided estimates with 95% CIs for prevalence, sensitivity 


and specificity (Table 3.7). In all, nine pooled outcome estimates were 


calculated with 95% confidence intervals. Prevalence of significant fibrosis 


(F≥2) for both hepatitis B and C was lower with VTq (0.55) than TE (0.62), 


however, the techniques had similar scores for cirrhosis (F=4): VTq: 0.23 and 


TE: 0.23 respectively. 


The results for specificity by all subgroups ranged from 71% to 87%, while for 


sensitivity the values ranged slightly more widely, from 70% to 93%. The 


range of values for both sensitivity and specificity were similar for both study 


populations of hepatitis B and hepatitis C. When comparing significant fibrosis 


(F≥2) for both hepatitis B and C, VTq had slightly higher values for both 


sensitivity and specificity (77% and 81%) than for TE (76% and 71%). Values 


of sensitivity were higher than specificity for cirrhosis (F=4) in the combined 


study population for VTq (85% and 80%), whilst the opposite was found for 


TE (79% and 84%). However, the values were similar for both VTq and TE. 


 


Table 3.8: Pooled estimates correlation 


Study Population Comparator to Liver 
Biopsy 


Number of studies Pooled correlation
* 


B VTq 2 0.63  


TE 2 0.69 


C VTq 4  0.68 


TE Not available Not available 


B and C VTq 7  0.68 (0.58-0.78) 


TE 2 0.69 


*95% confidence interval is only provided where the numbers of studies allow a stable estimate 


The meta-analysis of correlation coefficients for VTq and TE gave pooled 


estimates ranging from 0.63 to 0.69 (Table 3.8). The combined study 


population correlation coefficients for VTq and TE were similar (0.68 and 0.69 


respectively). 
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3.10 Conclusions on the clinical evidence 


The EAC considers that the systematic review was comprehensive; however 


many of the studies included by the sponsor had overlapping cohorts. These 


should have been excluded from the review. From the initial 11 studies that 


the sponsor included, the EAC agrees with the inclusion of 3 studies; 2 with a 


population of people with hepatitis C, and 1 with a population of people with 


hepatitis B. All studies included the expected intervention and one or both of 


the comparators listed in the scope. Many studies were excluded as the 


population included was mixed or included groups which were not specified in 


the scope. This reduced the available evidence submitted by the sponsor 


substantially. 


The evidence provided did not cover all of the outcomes listed in the scope, 


but the EAC agrees with the sponsor that several of the listed outcomes were 


secondary outcomes. These secondary outcomes have not been investigated 


specifically in any of the clinical studies. 


The EAC considered that the sponsor’s interpretation of the available 


evidence was reasonable, and provided a fair assessment of the strengths 


and weaknesses.  


As the sponsor had not performed their own meta-analysis, and to ensure that 


all available evidence had been identified, the EAC repeated the systematic 


review and performed a meta-analysis. The EAC’s systematic review 


identified 10 studies, which included the 3 identified by the sponsor, 2 that had 


been previously excluded by the sponsor, and 5 additional studies.   


The meta-analysis of the comparators (VTq and TE) to liver biopsy was 


carried out by the EAC to fill the gaps in the evidence base by providing 


additional pooled outcome estimates with 95% confidence intervals. The 


pooled estimates of prevalence, sensitivity and specificity were the 


parameters required for the economic modelling and pooled estimates for 


correlation were also provided. The meta-analysis provided pooled estimates 
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for the various study populations (hepatitis B, hepatitis C or combined study 


populations) and for liver fibrosis stage. Not all liver fibrosis stages were able 


to be included in the meta-analysis, however, pooled estimates were available 


for all F≥2 and F=4 subgroups.  


As expected, prevalence rates generally decreased with increasing liver 


fibrosis stage. Overall prevalence for both VTq and TE (combined study 


populations) had similar rates for cirrhosis (F=4) (0.23 vs. 0.23), and a lower 


prevalence for significant fibrosis (F≥2) for VTq when compared to TE (0.55 


vs. 0.62). Pooled estimates (combined study populations) for correlation were 


similar for VTq and TE, whilst the pooled estimates for sensitivity for 


significant fibrosis (F≥2) and cirrhosis (F=4) were higher for VTq in 


comparison to TE. Specificity values for significant fibrosis (F≥2) were notably 


higher for VTq than TE (81% vs. 71%), but were closer for cirrhosis (F=4) (80 


vs. 84%).  


The EAC notes that caution must be observed when interpreting the results 


from the meta-analysis as no adjustment is made for confounding variables 


such as patient characteristics (other than hepatitis type), research design 


and research settings (such as country). This is due to the lack of detailed 


information available in the studies accepted and included in the meta-


analysis by the EAC. This limitation is discussed further in section 7. 


 


 


 







  49 of 123 
External Assessment Centre report: Virtual Touch Quantification to diagnose and monitor liver 
fibrosis. 
Date: August 2014 


 


4 Economic evidence 


4.2 Published economic evidence 


Critique of the sponsor’s search strategy 


The sponsor submitted a search strategy designed to retrieve relevant health 


economics studies from published and unpublished literature. The following 


databases were searched: Medline (PubMed), EMBASE, Cochrane Database 


of Systematic Reviews (CDSR), Database of Abstracts of Reviews of Effects 


(DARE) and Health Technology Assessment (HTA) database. The search 


combined terms related to the target condition (hepatitis), the intervention 


(VTq, referred to by the sponsor as ARFI), and/or the comparator (TE, 


referred to as Fibroscan) and economics. Health technology assessments 


which looked at the cost of TE and/or liver biopsy in the assessment of 


fibrosis from any aetiology were also viewed as suitable source material. The 


date span of the search was from 2009 to 2014, since the sponsor determined 


that the first papers on VTq were published in 2009.   


In total, 61 publications (title and abstracts) were reviewed for further full text 


retrieval and assessment. Based on defined inclusion and exclusion criteria, 9 


papers plus one Centre for Evidence-based Purchasing economic report on 


ultrasound elastography were retrieved for full text assessment. The sponsor 


selected five studies (Stamuli, Kruger and Hutton, 2009, Stevenson, et al., 


2012, Canavan, et al., 2013, Steadman, et al., 2013, Whitty, et al., 2014) 


related to comparators for final review.  


The EAC reviewed the sponsor’s search strategy and databases included and 


concluded that it could be improved in three ways. Firstly, the date span of the 


search could be extended to confirm that no older publications were missed, 


and to substantiate the sponsor’s claim that the first papers on VTq were 


published in 2009. Secondly, the search terms could be more comprehensive. 


More specifically, search terms on the technology ‘virtual touch tissue 


quantification’ could have been included. Finally, whilst the sponsor has 


included the HTA databases, the EAC considered that the NHS Economic 
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Evaluation Database (NHS EED) and Econlit databases should also have 


been included.   


Given these issues, the EAC undertook a new search for economic evidence 


related to the technology and comparators. The databases included were 


Medline & Medline(R) In-Process & Other Non-Indexed Citations, Embase, 


ECONLIT, NHS EED and HTA databases and the search covered the time 


period 2000 to 2014. The detailed search strategies are included in Appendix 


6.  


Critique of the sponsor’s study selection 


The sponsor selected studies using the following inclusion criteria based on 


the scope: population (liver fibrosis), interventions (ARFI using VTq and/or 


liver biopsy and/or TE), outcomes (cost of intervention), study design 


(economic analysis), language restrictions (English abstracts), and search 


dates (2009 to 2014). The exclusion criteria used were: population (undefined 


liver disease), interventions (other tests), outcomes (cost comparisons not 


provided), study design (reviews, editorials, opinion pieces, case reports; 


studies reporting only technical aspects of the test; studies with <10 


participants) and language restrictions (English abstract unavailable). The 


EAC reviewed the inclusion and exclusion criteria and determined that they 


were appropriate, except for the date of the search which could have been 


extended. The EAC used 2000 to 2014 as the span of search in its revised 


search strategy.  


Included and excluded studies 


Using appropriate inclusion and exclusion criteria, the sponsor found no 


published evidence related to the technology from the search. The sponsor 


found five studies (Stamuli, Kruger and Hutton, 2009, Stevenson, et al., 2012, 


Canavan, et al., 2013, Steadman, et al., 2013, Whitty, et al., 2014) related to 


the comparators (TE and liver biopsy) after final review. Quality assessments 


were also provided for these studies. Although the EAC considers that the 


included studies related to the comparators are not directly relevant to this 
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evaluation, they could nevertheless be used as a good source of evidence for 


modelling purposes. 


The EAC in its search found no economic evidence related to the technology, 


confirming the conclusion by the sponsor that there is no published evidence 


related to the technology. The EAC found papers related to the comparators 


(TE and liver biopsy) only. The sponsor’s inclusion of papers related to the 


comparators covered most of the published evidence. The EAC found one 


additional paper (Carlson, et al., 2009) related to the comparators, which 


could be added to the sources of evidence for modelling purposes. 


Overview of methodologies of all included economic studies 


Not applicable as the sponsor has not included any economic studies related 


to the technology. 


Overview and critique of the sponsor’s critical appraisal for each study 


Not applicable as the sponsor has not included any economic studies related 


to the technology.  


Does the sponsor’s review of economic evidence draw conclusions 
from the data available?  


Not applicable as the sponsor has not included any economic studies related 


to the technology. The EAC also did not find any evidence on the technology, 


substantiating the conclusions reached by the sponsor that no economic 


evidence is available for the technology.  


4.3 De novo cost analysis 


Since no economic evidence was available for the VTq technology, the 


sponsor submitted a cost model. This is a short-term cost model evaluating: 


1) the technology, i.e. VTq and, if needed, liver biopsy, against two 


comparator strategies: 2) TE and, if needed, liver biopsy; and 3) liver biopsy 


only.  
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The EAC considers that the proposed model generally addresses the scope 


issued by NICE, but nonetheless, has important issues that need to be 


addressed. Particularly, the model structure proposed by the sponsor neither: 


1) reflects the clinical pathways for patients with fibrosis (both the current 


pathways with TE and liver biopsy and the proposed pathway with VTq); nor 


2) takes into account all relevant costs and outcomes for diagnosing and 


treating liver fibrosis. On this basis, the EAC considered it necessary to 


remodel the sponsor’s approach before any conclusion could be drawn. The 


following sections provide some insight into the key issues to be addressed.   


 


Patients 


The patient group used in the cost analysis included patients suffering from 


chronic hepatitis B or hepatitis C in whom assessment of liver fibrosis was 


indicated. This was aligned with the population defined in the scope. 


 


Technology 


The technology included by the sponsor for the cost analysis was VTq.  


 


Comparator(s) 


The comparators considered were TE and liver biopsy. Two strategies have 


been considered as comparators: 1) a combined strategy, i.e. TE and – if 


needed –liver biopsy; and 2) a stand-alone strategy, i.e. liver biopsy only. 


 


Model structure 


The sponsor provided a decision tree model using 2013 prices from the NHS 


and personal social services perspective to estimate the cost for VTq and the 


comparators. Although not clear in the model (see figure 4.1) the EAC 


believes that VTq was assumed to be a direct replacement of TE in the 
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combined strategy whilst liver biopsy was regarded as the reference test for 


liver fibrosis (i.e. it has 100% accuracy). The EAC agreed with this 


assumption. 


The sponsor’s modelling approach seems to be based on a 2009 economic 


report from the Centre for Evidence-based Purchasing (Stamuli, Kruger and 


Hutton, 2009). However, this report does not seem to include the distribution 


of different stages of liver fibrosis stage (i.e. F1 to F4 using Metavir Score) 


(Stamuli, Kruger and Hutton, 2009). Therefore, the model proposed by 


Stamuli et al. (2009) would not be appropriate to fully capture the decision 


problem stated in the scope issued by NICE. In order to mitigate this issue, 


the sponsor has proposed a revised model using a sequential distribution of 


liver fibrosis stage (according to Metavir score). This is achieved by 


sequentially separating the overall prevalence of liver fibrosis in three stage 


groups: i) equal or greater than F2 (≥F2); ii) F3 or F4; and iii) F4. The 


modelling was developed using two parameters: 1) estimated prevalence of 


liver fibrosis for different stages; and 2) the sensitivity/specificity of each 


strategy (i.e. VTq and the comparators - TE and liver biopsy) at different liver 


fibrosis stages. Based on the above mentioned parameters, all patients were 


categorised as: i) true positive; ii) true negative; iii) false positive; or iv) false 


negative (see figure 4.1). 


As illustrated in figure 4.1, no treatment or ongoing monitoring has been 


allowed for in patients with ≥F2 and F3/F4 liver fibrosis stage (i.e. upper 


branches containing the true positive and false negative arms in  chance 


nodes 2 and 3, as highlighted in figure 4.1). In chance node 4, i.e. F4 liver 


fibrosis patients, all true positive patients received antiviral treatment whilst 


false negative patients received a biopsy. Similarly all true negative patients 


have been considered to receive a biopsy. The EAC does not understand this 


rationale and furthermore did not find any evidence that this assumption was 


indeed included in the economic model. Finally, all false positive F4 patients 


have also received antiviral treatment, consistent with clinical practice. 
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Figure 4.1: Model structure  


 


The EAC agrees with this rationale. However the EAC also considers that the 


model proposed by the sponsor fails to address relevant costs and outcomes, 


such as: 


 Ongoing costs of fibrosis monitoring and treatment as stated in the 


scope issued by NICE. The sponsor’s model has failed to recognise all 


relevant costs incurred by the health system in the monitoring and 


particularly the treatment of liver fibrosis. In fact, apart from patients 


with severe liver fibrosis (Metavir score F4), no monitoring or treatment 


costs were included. Therefore, the model implicitly considered that 


there was no added value in the diagnosis (and potential treatment) of 


stage F1-F3 liver fibrosis. The EAC disagrees with this approach, 


which does not reflect current clinical practice. The opposite is true, 


particularly for patients with F3 liver fibrosis as they might benefit from 


treatment strategies. 


 No additional costs were considered for patients misclassified as 


negative patients (i.e. false negatives or patients with liver fibrosis 


misclassified as patients without liver fibrosis). The sponsor has stated 


that misclassified patients will re-enter the model as ‘new’ patients. 


The EAC considered that this assumption is not appropriate and is 


potentially misleading, particularly for false negative patients with F3 
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and F4 liver fibrosis. In fact, disease misdiagnosis holds a real cost 


(e.g. need to repeat exams, inpatient treatment, A&E attendance 


related to ongoing symptoms). 


 Although specified in the economic submission, no mortality 


associated with liver biopsy seemed to be modelled. The sponsor 


presented an additional £7 unit cost for liver biopsy due to treatment 


costs associated with major adverse event (death) but no ‘mortality 


arm’ was included in the model. As the 2014 PbR tariff was used to 


cost a liver biopsy, the extra £7 unit cost was assumed to have been 


included in the PBR tariff. Although no probability of death was 


included, the EAC believes that this issue is unlikely to have any 


impact on the evaluation since this major adverse event is very 


uncommon (1/10,000) in a liver biopsy test. However for 


completeness, the EAC recommends including mortality in the model.  


As a consequence of these concerns, the EAC considered it necessary to 


revise the model proposed by the sponsor (see section 4.5 for further details). 


The revised model should include: 1) a revised overall model structure that 


better depicts clinical practice; 2) an additional cost for diagnosis and 


treatment of F3-F4 liver fibrosis patients initially misclassified as negative (i.e. 


false negative); 3) a cost for ongoing monitoring of all F1-F2 liver fibrosis 


patients; and 4) a new branch including mortality associated with liver biopsy.  


The cost analysis presented by the sponsor is based on a 1,000 patient 


cohort. This is not aligned with NICE’s cost-consequence methodology which 


relies on a cost per patient approach.  


 


 


Clinical parameters and variables 


No specific time horizon for the cost model has been presented by the 


sponsor. In line with the sponsor’s submission, the EAC believes that most of 
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the costs and outcomes are likely to be realised in the short-term. In some 


cases, such as for F4 positive patients, antiviral therapy can last up to 48 


weeks. With this in mind, the EAC considered that the short-term decision tree 


model should present a one-year time horizon.   


The sponsor’s model was based on two key clinical variables: 1) overall 


prevalence of liver fibrosis and its distribution for different stages; and 2) 


accuracy levels of VTq and TE to diagnose liver fibrosis. These two variables 


determine the positive predictive value (PPV) and negative predictive value 


(NPV) of each diagnostic tool. The sponsor’s model then takes a sequential 


approach (i.e. starts with the initial overall prevalence of liver fibrosis which is 


then subsequently divided between different stages of severity). Positive and 


negative findings are divided using sensitivity and specificity. The EAC 


generally agreed with this approach. 


The overall prevalence of liver fibrosis and, quite importantly, its distribution 


across liver fibrosis stages seems to be difficult to estimate. The sponsor 


presented some clinical estimates based on expert advice. One expert 


adviser estimated the overall prevalence of liver fibrosis equal to or higher 


than F2 to be around 15% (the EAC deduces that the sponsor and the clinical 


expert were referring to 15% of the total cohort of patients with chronic 


hepatitis B and C in whom liver fibrosis was indicated). The sponsor also 


provided a literature reference for a F4 liver fibrosis prevalence of 35% 


(Stevenson, et al., 2012). However, this reference refers to a study based on 


a population with liver fibrosis with suspected alcohol-related disease and 


therefore not aligned with the scope. To minimise these shortcomings, the 


EAC contacted NICE’s clinical experts. Three expert advisers said that they 


did not know the prevalence rates and one expert adviser (a hepatologist) 


expressed the opinion that it is difficult to find any reliable UK data. 


Sensitivity and specificity values for TE were retrieved by the sponsor from a 


meta-analysis by Steadman et al. (2013). The median value is assumed as 


the base case in the diagnosis of three groups of patients: i) ≥ F2; ii) F3 or F4; 
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and iii) F4. The 25th and 75th percentile values were used for the best and 


worst case scenarios respectively for sensitivity analysis. 


VTq’s sensitivity and specificity for different stages of liver fibrosis were 


estimated from different published studies, i.e. not from a meta-analysis. 


Essentially, the sponsor seems to have listed the different sensitivity and 


specificity values for different fibrosis stages and to have estimated the 


median and 25th and 75th percentile. The EAC considered this methodology 


as lacking the necessary robustness for the purpose of the present cost 


analysis. For this reason, the EAC performed a meta-analysis focussing on 


VTq and TE sensitivity and specificity for different liver fibrosis stages.  


Liver biopsy was assumed to have perfect (i.e. 100%) sensitivity and 


specificity, as it is the reference test for diagnosing liver fibrosis. The EAC 


agreed with this assumption.  


 


Resource identification, measurement and valuation 


All direct costs related to performing a VTq assessment, a TE exam or a liver 


biopsy were considered by the sponsor in the next section ‘Technology and 


comparators’ costs’. 


The result of initial assessment with VTq or TE or liver biopsy can be that the 


patients either: 1) have liver fibrosis (positive patients); or 2) do not have liver 


fibrosis (negative patients).  


In the first group, i.e. the positive patients, a proportion of patients are true 


positive and the remaining false positive (note: this is not applicable to liver 


biopsy which was assumed to have 100% sensitivity and specificity). The 


sponsor assumed that all patients with F4 liver fibrosis (using Metavir score) 


will receive antiviral therapy. This is aligned with the proposed clinical 


pathway. This means that both false and true positive patients will receive 


treatment. The EAC does not understand the sponsor’s underlying basis for 


the proposed base case of £10,000 for the treatment of F4 positive patients 
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(present in the Microsoft Excel file containing the economic model proposed 


by the sponsor). On the other hand, all non-F4 liver fibrosis patients (i.e. 


patients with F1 to F3 liver fibrosis) were not considered to have additional 


monitoring or treatment. The EAC believes that this does not reflect clinical 


practice as these patients, particularly the F3 liver fibrosis patients, are likely 


to receive treatment. The F1 and F2 liver fibrosis patients are likely to enter a 


‘watchful waiting’ strategy with regular monitoring of the disease progression. 


In the second group, i.e. negative patients, no treatment or monitoring costs 


were considered. This was appropriate for the true negative patients but 


inappropriate for the false negatives who may go on to incur costs associated 


with their symptoms. The EAC disagrees with the sponsor’s assumption that 


these patients will re-enter the model as ‘new’ patients. Due to such issues, 


the EAC considers it relevant to add monitoring and treatment costs to the 


model, particularly for misdiagnosed patients with more severe liver fibrosis 


(F3 and F4 according to Metavir score). 


 


Technology and comparators costs 


The sponsor has undertaken and presented a bottom-up approach for costing 


the technology (VTq; £15.02 per scan) and one of the comparators (TE; 


£25.33 per scan), as there are no specific tariffs that accurately reflect 


differences in resource use. The EAC agrees with this for the reasons detailed 


below. 


With regards to TE, the sponsor has presented two options that the EAC 


considers appropriate: 1) a bottom-up costing approach presented in the 2009 


CEP report (Stamuli, Kruger and Hutton, 2009), suggesting a £18.68 


(corrected for inflation £22.91 in 2014) TE unit cost; and 2) a revised bottom-


up approach presented by the sponsor, with a unit cost of £25.33. There was 


a marginal difference between the two estimates (around 10%), mainly due to 


variation in the annual patient throughput considered (5,000 patients in the 


CEP report and 2,500 in the sponsor submission). Taking into consideration 
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such minimal variation, the EAC accepts the TE unit cost proposed by the 


sponsor and submitted this parameter to sensitivity analyses in the revised 


model developed by the EAC. 


The unit cost per VTq exam has been estimated by a bottom-up approach. 


The sponsor has presented a unit cost based on: 1) capital costs (Acuson 


S2000 US System £59,700 and VTq Software £4,415 excluding VAT); 2) 


annual maintenance costs (yr 2 of £2,246); 3) staffing costs (exam to be 


performed by a Band 7 Radiographer); and 4) departmental overheads 


assuming a 4 square meter space to use the Acuson S2000 US System. The 


EAC agrees with the sponsor’s rationale but pursued a different approach to 


double check staffing costs. Assuming: 1) a 10 minute appointment length to 


perform a VTq scan; and 2) that the scan is performed by a hospital 


radiographer at a rate of £37 per hour (Curtis, 2013), the EAC estimated a 


£6.17 staffing cost per patient, and an overall cost consistent with the cost 


presented by the sponsor (£15.02). However, to estimate annual capital costs 


for VTq and TE, the sponsor divided the total capital cost by equipment 


lifetime. This approach has limitation in economic costing, since opportunity 


cost is not taken into account. The standard method to estimate annual cost is 


to use the ‘annuity method’ as described in standard textbooks (Drummond, 


et al., 2005). The test cost thus required re-estimation using the annuity 


method. Similarly to testing of the TE unit cost, the VTq unit cost was 


submitted to sensitivity analyses in the revised model developed by the EAC. 


The biopsy unit cost (£615 per liver biopsy) was estimated from the 2013-14 


payment by results (PbR) tariff, assuming a mix of different procedures with 


varying tariffs (£535 or £973 according to the sponsor). Potential costs 


associated with liver biopsy complications are assumed to be included in the 


tariffs mentioned. The EAC agrees that it is reasonable to use reimbursement 


tariffs to estimate the unit cost per liver biopsy, but recommends using the 


appropriate NHS reference codes (Department of Health, 2013) to estimate 


the cost of liver biopsy. The sponsor failed to explain the exact mix of 
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procedures assumed in order to estimate an overall £615 unit cost per liver 


biopsy.  


 


Sensitivity analysis 


The sponsor performed several deterministic one-way and multi-way 


sensitivity analyses, varying: 1) the prevalence of liver fibrosis; 2) VTq’s 


diagnostic accuracy; 3) specific costs (e.g. unit cost per VTq exam); and 4) 


biopsy utilisation after initial diagnostic ultrasound. In the sensitivity analysis 


the best, worst and likely (i.e. base-case scenario) were considered. The EAC 


considered this approach reasonable. Nevertheless, the EAC found it 


particularly hard to understand the different prevalence estimates for different 


liver fibrosis stages and other approaches used by the sponsor (i.e. difficult to 


match the Microsoft Excel file containing the economic model with the 


economic submission). Below, and in section 4.3 of the present document, the 


EAC addressed the issues found in the sensitivity analysis sections (i.e. 


sections 9.4. and 9.5.6. to 9.5.9. of the sponsor’s submission). The revised 


model developed by the EAC also included other variables in the sensitivity 


analyses (see section 4.5 for further detail).  


No specific consideration was given to the scenarios with and without a 


compatible Siemens ultrasound machine as requested in the scope.  This 


means that the impact of ownership of an existing Acuson S2000 or Acuson 


S3000 system was not estimated. The EAC believes that this could have an  


impact on cost-savings per patient. The EAC modelled this scenario by 


revising the unit cost per VTq exam to include and exclude the  Acuson 


machine cost.  


In summary, the EAC believes that the sponsor has included most of the 


relevant parameters, although no proper rationale for all the sensitivity 


analyses intervals has been provided (e.g. variation of prevalence per liver 


fibrosis stage, considering 20% of patients receive biopsy – compared to the 


100% base-case scenario). 
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4.4 Results of de novo cost analysis 


Base-case analysis results 


The sponsor has claimed that the results are expressed as cost per patient. 


The EAC disagrees given that – as highlighted in section 4.2 under the 


heading ‘Resource identification, measurement and valuation’ – not all 


relevant costs have been considered.  


The sponsor has reported a cost saving per patient of £10.31 for VTq 


compared to TE (see Table C12 in page 122). On the other hand, in 


comparison with the biopsy the sponsor has reported that the utilisation of 


VTq might lead to a cost-savings of around £599.08 per patient (see Table 


C12 in page 122). 


 


Sensitivity analysis results 


Overall prevalence of liver fibrosis has been varied from the 15% in the base-


case scenario to a range 15%-45% in the one-way deterministic sensitivity 


analysis (according to Table C10.1 in page 118 of the economic submission). 


The EAC did not find the results derived from the one-way sensitivity analysis 


in the sponsor’s submission. In fact, the results presented under section 9.5.6 


(page 124 of the submission) seem to relate to the multi-way sensitivity 


analyses (as per Table C10.2 1 in page 118) and not the intended one-way 


sensitivity analysis (as per Table C10.1 in page 118). In summary, the EAC 


believes that: 1) the one-way sensitivity analysis results are not presented in 


the report; and 2) the results from the multi-way sensitivity analysis are 


presented under section 9.5.6 (page 124) and not section  9.5.7 (page 128) 


as intended. 


 A further multi-way sensitivity analysis was also performed using liver 


disease prevalence of 10%-30%, as well as varying prevalence for different 


liver fibrosis stages. The EAC believes that this variation in overall prevalence 
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(presented in Table C10.2 on page 118) and in the prevalence of different 


fibrosis stages (no values have been presented by the sponsor in the 


economic submission) lacks  a robust rationale ). Increasing overall 


prevalence of liver fibrosis from 10% to 30% generated a moderate 15% 


reduction in the cost-savings per patient, decreasing from £527 to £447. 


VTq’s sensitivity and specificity were also varied for each liver fibrosis stage 


group according to the 25th and 75th percentile gathered from literature 


review. However, as stated above, these figures – as opposed to the ones 


related to one of the comparators (TE) - were not retrieved using a robust 


methodological approach, i.e. a meta-analysis. Varying the sensitivity and 


specificity from the best-case scenario (i.e. 25th percentile) to the worst-case 


scenario (i.e. 75th percentile) at liver fibrosis prevalence level of 15% (see 


Table C15b in page 126) produces a modest 6% reduction in the cost per 


patient, decreasing from £507 to £476 (as highlighted in Table C16a in page 


128). 


The sponsor has also included in the multi-way sensitivity analysis a variation 


of the biopsy utilisation rate in the comparison biopsy-only strategy, 


decreasing it from the 100% base-case scenario to just 20%. The EAC did not 


find this variable in Table C10.2 (on page 118) and could not understand the 


rationale behind the 20% assumption. This parameter has a huge impact on 


the cost-saving, decreasing it from £527 to just over £15 (assuming a 15% 


overall prevalence) (see Table C16b in page 129). In addition, combined with 


other variations (e.g. decrease in VTq accuracy levels or increase in liver 


fibrosis prevalence) the VTq strategy might be even be more expensive. 


Although the sponsor has stated that it is included in the economic 


submission, the EAC found little evidence regarding sensitivity analysis 


around cost parameters, particularly the unit cost of VTq (as no results from 


the one-way sensitivity analysis were found in section 9.5.6., page 124). 


Actually, cost-wise the only variation found was in the multi-way sensitivity 


analyses presented in Table C16c (page 130) where the sponsor has 


explored a decrease in the liver biopsy utilisation rate combined with a 
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decrease in the cost of antiviral treatment (i.e. treatment of F4 false positive 


and true positive patients). As mentioned earlier, the results illustrated in 


Table C16b and C16c both lack evidence as no rationale was presented by 


the sponsor (i.e. there is no mention of these analyses in section 9.4.2 and 


Table C10.2 on page 118). 


The EAC advises caution in the interpretation of the results as missing costs 


and outcomes in the sponsor’s model might also change the findings 


presented (see section 4.5 of this document for further detail). 


 


Subgroup analysis 


No subgroup analysis was required or performed. 


 


Model validation 


The sponsor’s model has been based on (Stamuli, Kruger and Hutton, 2009) 


and revised to address the final scope issued by NICE. The EAC believes the 


model presents internal validity. In fact, the electronic version of the model 


proposed (the Microsoft Excel file) seems to be accurately defined despite 


some variables - particularly in the multi-way sensitivity analysis - lacking 


proper rationale/justification in the economic submission.  


The sponsor has acknowledged that the TE and VTq accuracy levels are 


equivalent and therefore any variation in the cost-consequence will result from 


the difference in the unit cost of the techniques. The EAC understands this 


rationale, but opted to revise the sponsor’s model to clearly accommodate the 


issues identified. 


4.5 Interpretation of economic evidence 


The sponsor has not included any economic studies related to the technology, 


and the EAC confirmed that no economic evidence is available. Economic 


evidence is available only for the comparators (TE and liver biopsy), but in the 
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view of the EAC, these pieces of evidence are not relevant to this 


assessment. Since economic evidence for the technology is not available, the 


sponsor has submitted a de novo cost model. The sponsor’s cost model 


shows a cost-savings per patient of £10.31 by using VTq compared to TE, 


and in comparison with liver biopsy the sponsor has shown a cost-saving of 


around £599.08 per patient. The EAC believes that the submitted model has 


not taken account of all relevant costs and outcomes for diagnosing and 


treating liver fibrosis. On this basis, the EAC considers it necessary to 


remodel the sponsor’s approach before any conclusion can be drawn. 


4.6 Additional work undertaken by the External Assessment 
Centre in relation to economic evidence 


Given the issues related to the model submitted by the sponsor, the EAC 


remodelled the cost of VTq as compared to TE and liver biopsy. A short-term 


decision model based on the results of the meta-analysis performed by the 


EAC was constructed. One of the limitations of the meta-analysis was that 


prevalence, sensitivity and specificity were available only for patients with liver 


fibrosis; i) F≥2 and F=4 for combined Hepatitis B and Hepatitis C; and ii) for 


F≥3 only in the Hepatitis C population. Ideally, the cost model should have 


been modelled using prevalence, sensitivity and specificity for the different 


fibrosis stages separately. This would have helped develop a much more 


robust model.  


Due to data limitations, the EAC also developed a sequential model, with a 


similar rationale to that proposed by the sponsor. In the model constructed by 


the EAC, the misdiagnoses (i.e. false negatives and false positives) were also 


included as arms in the decision model. The prevalence, sensitivity and 


specificity used in the revised model were based on the meta-analysis 


performed by the EAC.  


The expected cost per patient is presented in the results. The NICE scope 


requested scenarios considered in the model to include settings where there 


is a compatible Siemens ultrasound machine and those without. The base 


case model includes the capital costs related to purchasing a new compatible 
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Siemens ultrasound machine. Results of a scenario where a compatible 


Siemens ultrasound machine (with cost for Acuson machine excluded) is 


already available are also presented.   


Model Structure 


The revised model sequentially modelled F≥2, F≥3 and F=4 for VTq, TE and 


liver biopsy use in adults or children with chronic hepatitis B or C in whom 


assessment of liver fibrosis is indicated. Prevalence, sensitivity and specificity 


for each stage in the sequence, calculated separately for VTq, TE and liver 


biopsy, were used to develop the model structure. At each stage in the 


sequence true positives, false negatives, true negatives and false positives 


were included. The model structure is built on several important assumptions: 


1) Patients with liver fibrosis and negative results (i.e. false negative) are likely 


to return for diagnosis within a year (as clinical symptoms will persist) and will 


be diagnosed as true positives with an additional test. Therefore, with 


reference to the model, patients with initial (false) negative findings were 


subsequently modelled as (true) positive for liver fibrosis; 


2) False positives might be assigned to different fibrosis stages  and were 


included as misclassified fibrosis in the revised model; 


3) Liver biopsy is considered to have perfect sensitivity and specificity values 


(100 %) as it is the gold standard reference against which the non-invasive 


testing strategies were developed; 


4) Liver fibrosis disease progression was reported in literature to be slow 


(Carlson, et al., 2009). Furthermore, a NICE appointed hepatologist expert 


adviser also stated that for HCV, the progression from F0 at infection to F4 


cirrhosis takes 20-30 years, but not all progress at this rate. For HBV, 


variability was greater depending upon host factors, progression through 


virological life cycles, age at infection etc. As such, the time to progression 


can be between 5 years and 50 years or more. This implied to the EAC that; 


1) no clinical impact results from the potential treatment delay due to an initial 
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misdiagnosis (only applies to the VTq and TE models); and 2) long-term 


modelling of disease progression in this evaluation was not required.  


The model structure for VTq, TE and liver biopsy is presented in figure 4.2. 


The time horizon for the model was 1 year. The EAC considers this time 


horizon as sufficiently long to reflect any differences in costs and 


consequences between the technologies being compared.  
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Figure 4.2 – Model Structure 
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Assumptions  


The assumptions on probabilities and costings used in the models are 


presented in Table 4.1. 


Probabilities for liver fibrosis prevalence and VTq and TE sensitivity and 


specificity for different liver fibrosis stages (Metavir score F≥2, F≥3 and F=4) 


were taken from the EAC’s meta-analysis (Table 3.7). Key considerations with 


regard to these key parameters are as follows: 


 Prevalence for different stages of fibrosis obtained from the meta-


analysis was different for VTq and TE. This might be due to patient 


selection in the included studies.  In order to make the cost modelling 


comparable between VTq, TE and liver biopsy, the combined hepatitis 


B and hepatitis C prevalence rates for different liver fibrosis stages in 


the VTq model were also used for TE and liver biopsy models;  


 Prevalence rates, sensitivity and specificity in the combined groups 


(i.e. hepatitis B and hepatitis C) were available only for specific liver 


fibrosis stages (Metavir score F≥2 and F=4). However, prevalence 


rate, sensitivity and specificity for F≥3 were available for hepatitis C. 


This was assumed to be applicable to both groups and was used in 


the model. This probability was subjected to sensitivity analysis due to 


its uncertainty;  


 Sensitivity and specificity for liver biopsy were assumed to be 100%, 


since liver biopsy is the gold standard reference test; 


 The model assumed that patients with liver fibrosis score F≥2 have 


fibrosis and that those with lower scores have no significant fibrosis;  


 In the sequential model, all false negatives for F≥2 were assumed to 


re-present within 1 year due to persisting symptoms and were 


assumed to be detected as true positives with an additional test. 
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Hence, false negatives for F≥2 were given two tests and were 


modelled as true positives. This means that monitoring and treatment 


costs – particularly for patients with liver fibrosis F3 and F4 - were 


considered, even if the initial test exhibited (false) negative findings;   


 Some patients without significant liver fibrosis (i.e. ‘no significant 


fibrosis (F<2) arm in the VTq/TE model)would have initial positive 


findings  which would misclassify them as either F2, F3 or F4. The 


distribution of these patients across the stages was unknown. It was 


therefore necessary to arbitrarily assume that the majority of the 


misclassified cases would be F2 (i.e. the least severe liver fibrosis 


stage). This assumption was subjected to sensitivity analysis;  


 For those patients identified with  significant fibrosis (Metavir score 


F≥2) who should go on to be classified as F=2, a portion will be 


misclassified as either F3 or F4. Again, the distribution of the 


misclassification across F3 and F4 was  unknown and therefore had to 


be  chosen arbitrarily. The distribution was subjected to sensitivity 


analysis; and  


 A mortality risk of 0.003 was assumed for liver biopsy, based on 


literature (Canavan, et al., 2013). No additional cost of mortality was 


included since it is assumed that it would have been included in the 


test cost. 


Cost estimates were based on the sponsor’s submission and literature. The 


assumptions on costs used in the model are as follows:   


 Although the bottom-up approach used by the sponsor to estimate the 


unit costs of VTq and TE tests was considered reasonable by the 


EAC, the EAC made minor changes to the estimation. To estimate 


annual capital costs for VTq and TE, the sponsor divided the capital 


cost by its life years. This approach has limitation in economic costing, 


since opportunity cost is not taken into account. The standard method 
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to estimate annual cost is to use the ‘annuity method’ as described in 


standard textbooks (Drummond, et al., 2005). A discount rate of 3% 


was used to estimate the annual cost. This re-estimation marginally 


changed the test unit cost for VTq (£15.24) and TE (£25.90). These 


values were considered in the model.   


 The liver biopsy unit cost (£615 per liver biopsy exam) was estimated 


from the 2013-14 payment by results (PbR) tariff by the sponsor. The 


EAC checked the appropriate tariff in the NHS reference cost 


(Weighted average of NHS reference tariff codes GB04D (Minor 


Endoscopic or Percutaneous, Hepatobiliary or Pancreatic Procedures, 


19 years and over) and GB04E (Minor Endoscopic or Percutaneous, 


Hepatobiliary or Pancreatic Procedures, 18 years and under) and 


estimated it to be £622 (Department of Health, 2013). This value was 


incorporated in the model.  


 All patients categorised as F3 or F4 (either due to false positive or true 


positive findings) were assumed to undergo antiviral therapy. Since 


the EAC did not find any therapy cost evidence available for fibrosis 


stage F3 and F4, some assumptions were used. The NICE technology 


appraisal - Peginterferon alfa and ribavirin for the treatment of chronic 


hepatitis C (TA200)’(National Insitute for Health and Clinical 


Excellence, 2010) reported the costs of antiviral therapy for 12 weeks 


and 24 weeks. The antiviral therapy required for patients with F3 and 


F4 liver fibrosis were assumed to be equivalent to 12 and 24 weeks 


course of treatment, respectively. The NICE guidance reported the 


therapy cost according to genotypes which was averaged and inflated 


to 2013 prices. The estimated cost used in the model was £2,808 


(patients with F3 liver fibrosis) and £5,680 (patients with F4 liver 


fibrosis). As there was uncertainty around this cost estimate, a 


sensitivity analysis was performed.  


 The cost for each arm of the decision model was based on costing 


assumptions presented in Table 4.2.  
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Sensitivity Analysis 


As there was uncertainty surrounding some of the key variables used in the 


cost model, deterministic sensitivity analysis was performed to check the 


robustness of cost savings estimated for VTq against TE and liver biopsy. The 


variables varied in the sensitivity analysis were: 


 Prevalence, sensitivity and specificity for VTq and TE were varied to a 


low and high level. The range used in the sensitivity analysis was 


based on the confidence intervals reported in the meta-analysis 


performed by the EAC (Table 3.7); 


 The false positive misclassification distribution (Metavir score F=2 and 


F=3) was varied to a low proportion of 60% and a high proportion of 


90%. This range was arbitrarily chosen;  


 The unit cost of the VTq test used in the base-case scenario assumes 


that a compatible Siemens ultrasound machine with the VTq software 


needs to be purchased. In an alternative scenario, where a compatible 


Siemens ultrasound machine is already available, the unit cost of the 


VTq test is £11.98 (with cost for Acuson machine excluded). Sensitivity 


analysis using £11.98 as a low test cost and a high test cost equal to 


that of the TE test (£25.90) has been considered;   


 The unit cost of the TE test has been estimated by the sponsor 


assuming that it is used for 5 half-day sessions per week (2,500 


patients annually). Due to uncertainty in this estimate, sensitivity 


analysis using the cost of TE used for 2 sessions (1,000 patients 


annually) per week (£42.06) and 8 sessions (4,000 patients annually) 


per week (£16.19) were also considered;   


 The antiviral therapy cost for F3 and F4 were subjected to a 20% and 


50% variation. This range was arbitrarily chosen.  
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Table 4.1: Probabilities and costs 


 


 


 


 


F≥2 F≥3* F=4 F≥2 F≥3* F=4 F≥2 F≥3* F=4


Prevalence^ 0.55 0.40 0.23 0.55 0.40 0.23 0.55 0.40 0.23


Sequential Prevalence 0.55 0.73 0.57 0.55 0.73 0.57 0.55 0.73 0.57


FP Misclassification Distribution (F≥2)" 0.75 0.15 0.10 0.75 0.15 0.10


FP Misclassification Distribution (F≥3)" 0.75 0.25 0.75 0.25


Sensitivity 77.01 85.76 85.03 76.16 77.00 79.43 100 100 100


True Positive(TP) 0.42 0.34 0.20 0.42 0.31 0.18 0.55 0.40 0.23


False Negative(FN) 0.13 0.06 0.03 0.13 0.09 0.05 0.00 0.00 0.00


Arm Probability(TP) 0.77 0.86 0.85 0.76 0.77 0.79 1.00 1.00 1.00


Arm Probability(FN) 0.23 0.14 0.15 0.24 0.23 0.21 0.00 0.00 0.00


Specificity 81.07 84.36 80.44 71.11 85.00 83.82 100 100 100


True Negative(TN) 0.37 0.50 0.62 0.32 0.51 0.65 0.45 0.60 0.77


False Positive(FP) 0.09 0.09 0.15 0.13 0.09 0.12 0.00 0.00 0.00


Arm Probability(TN) 0.81 0.84 0.80 0.71 0.85 0.84 1.00 1.00 1.00


Arm Probability(FP) 0.19 0.16 0.20 0.29 0.15 0.16 0.00 0.00 0.00


Mortality$


Test Cost(£)¬


Antiviral treatment Cost(£) 0 2,808      5,680          0 2,808£    5,680£    0 2,808£ 5,680£    


Antiviral treatment Cost Estimation 


12 Wks 24 Wks


2508 5139


2867 5734


2,688£       5,436£     


2,808£       5,680£     


Assumptions


* Assumption based on meta-analysis of VTq(HCV) studies


$ Canavan et al 2013


1 National Institute for Health and Care Excellence (2010). NICE TA200. Peginterferon alfa and ribavirin for the treatment of chronic hepatitis 


C available at http://www.nice.org.uk/Guidance/TA200/Costing   accessed on 17July 2014


Assumption


AVT treatment for F3(12 weeks) and F4(24 weeks) 


^ Prevalence used for modelling  VTq, TE and LB are from meta-analysis of VTq studies 


¬  Source: Vtq and TE test cost(Sponsor's submission).  LB test cost(Weighted average of NHS reference tariff codes GB04D(Minor Endoscopic 


or Percutaneous, Hepatobiliary or Pancreatic Procedures, 19 years and over) and  GB04E(Minor Endoscopic or Percutaneous, Hepatobiliary or 


Pancreatic Procedures, 18 years and under))


HCV Genotype 1,4,5 & 6 (Course of therapy)1


Average cost(2010)


Average cost (2013)- Inflated with HCHS index


HCV Genotype 2 & 3(Course of therapy)1


"Distributions are for individual stages(F2, F3 & F4)


62225.915.24


VTq TE LB¬


0.003₋ ₋
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Table 4.2: Cost assumptions  


  


F≥2 F≥3 F=4 Cost Justification


True Positive True Positive True Positive AVT4+ Test TP for F4 would receive  AVT4 + Test


True Positive True Positive False Negative AVT4 + Test FN for F4 would receive only AVT4 + Test


True Positive True Positive True Negative AVT3 + Test TN for F4 would receive only AVT3 + Test


True Positive True Positive False Positive AVT3+ Test FP for F4, would receive  AVT3 + Test


True Positive False Negative True Positive AVT4+ Test TP for F4 would receive  AVT4 + Test


True Positive False Negative False Negative AVT4 + Test FN for F4 would receive only AVT4 + Test


True Positive False Negative True Negative AVT3 + Test TN for F4 would receive only AVT3 + Test


True Positive False Negative False Positive AVT3+ Test FP for F4, would receive  AVT3 + Test


True Positive True Negative Test TN forF≥3 would receive only theTest


True Positive False Positive Misclassfied Fibrosis(F=3) AVT3+ Test Misclassfied Fibrosis(F3), would receive  AVT3+ Test


True Positive False Positive Misclassfied Fibrosis(F=4) AVT4 + Test Misclassfied Fibrosis(F4), would receive  AVT4+ Test


False Negative a True Positive True Positive AVT4+ 2Test TP for F4 would receive  AVT4 + 2 Tests


False Negative a True Positive False Negative AVT4 + 2Test FN for F4 would receive only AVT4+ 2 Tests


False Negative a True Positive True Negative AVT3 + 2Test TN for F4 would receive only AVT3 + 2 Tests


False Negative a True Positive False Positive AVT3+ 2Test FP for F4, would receive  AVT3 + 2 Tests


False Negative a False Negative True Positive AVT4+ 2Test TP for F4 would receive  AVT4 + 2 Tests


False Negative a False Negative False Negative AVT4 + 2Test FN for F4 would receive only AVT4+ 2 Tests


False Negative a False Negative True Negative AVT3 + 2Test TN for F4 would receive only AVT3 + 2 Tests


False Negative a False Negative False Positive AVT3+ 2Test FP for F4, would receive  AVT3 + 2 Tests


False Negative a True Negative 2Test TN forF≥3 would receive only 2 Tests


False Negative a False Positive Misclassfied Fibrosis(F=3) AVT3 + 2Test Misclassfied Fibrosis(F3), would receive  AVT3+ Test


False Negative a False Positive Misclassfied Fibrosis(F=4) AVT4 + 2Test Misclassfied Fibrosis(F4), would receive  AVT4+ Test


True Negative Test TN forF≥2 would receive only Test


False Positive Misclassfied Fibrosis(F=2) Test Misclassfied Fibrosis(F2), would receive only Test


False Positive Misclassfied Fibrosis(F=3) AVT3 + Test Misclassfied Fibrosis(F3), would receive  AVT3+ Test


False Positive Misclassfied Fibrosis(F=4) AVT4 + Test Misclassfied Fibrosis(F4), would receive  AVT4+ Test


True Positive True Positive True Positive AVT4 + Test TP for F4 would receive  AVT4 + Test


True Positive True Positive True Negative AVT3 + Test TN for F4 would receive only AVT3 + Test


True Positive True Negative Test TN forF≥3 would receive only the Test


True Negative Test TN forF≥2 would receive only Test


a. False negative will be diagnosed as true positives within 1 year, with an additional test. 


VTq and Transient Elastography 


Liver Biopsy
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Results 


Base-case estimate  


The expected costs per patient for VTq and the comparators in a scenario 


where a compatible Siemens ultrasound machine is required to be purchased 


with the VTq software are presented in table 4.3. When compared against TE, 


the VTq strategy generates a cost savings of £53. On the other hand, when 


compared against liver biopsy, the VTq strategy generates cost savings of 


£434.  


 
Table 4.3: Expected cost and savings of technology and comparators (without 
compatible Siemens ultrasound machine)  


 


In a scenario where a compatible Siemens ultrasound machine is already 


available (with cost for Acuson machine excluded), the expected costs of VTq 


and the comparators are presented in Table 4.4. There is only a small change 


(£4) in costing savings for VTq against TE (£57) and liver biopsy (£438) when 


compared to a scenario without a compatible Siemens ultrasound machine. In 


both scenarios, VTq provides cost savings against the comparator, 


particularly when compared against liver biopsy.  


 
Table 4.4: Expected cost and savings of technology and comparators (with 
compatible Siemens ultrasound machine) 


 


Expected Cost(Base-case)


Vtq £1,971


Transient Elastography(TE) £2,025


Liver Biopsy(LB) £2,405


Vtq Cost Savings against  TE £53


Vtq Cost Savings against  LB £434


Expected Cost(Base-case)


Vtq £1,968


Transient Elastography(TE) £2,025


Liver Biopsy(LB) £2,405


Vtq Cost Savings against  TE £57


Vtq Cost Savings against  LB £438
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Sensitivity Analysis 


In the deterministic sensitivity analysis, a number of variables with uncertainty 


were varied. The variables included in the sensitivity analysis included: i) 


prevalence; ii) sensitivity and specificity for VTq and TE; iii) false positive 


misclassification distribution (F=2 and F=3); iv) unit cost of VTq and TE tests; 


and v) antiviral therapy cost for F3 and F4. The results are presented in Table 


4.5-4.12. 


 
Table 4.5: Sensitivity Analysis - Prevalence 


 


 


 


 


 


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


Prevalence(F≥2) 0.55 0.42 0.67


Vtq £1,971 £1,925 £2,018


Transient Elastography(TE) £2,025 £1,993 £2,056


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £69 £39


Vtq Cost Savings against  LB £434 £481 £388


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


Prevalence(F≥3) 0.40 0.32 0.49


Vtq £1,971 £1,796 £2,158


Transient Elastography(TE) £2,025 £1,848 £2,214


Liver Biopsy(LB) £2,405 £2,188 £2,637


Vtq Cost Savings against  TE £53 £52 £55


Vtq Cost Savings against  LB £434 £392 £479


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


Prevalence(F=4) 0.23 0.18 0.29


Vtq £1,971 £1,825 £2,144


Transient Elastography(TE) £2,025 £1,879 £2,198


Liver Biopsy(LB) £2,405 £2,260 £2,578


Vtq Cost Savings against  TE £53 £53 £53


Vtq Cost Savings against  LB £434 £435 £434
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Table 4.6: Sensitivity Analysis-FP misclassification distribution 


 


Table 4.7: Sensitivity Analysis- VTq sensitivity 


 


 


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


FP Misclassification Distribution (F=2) 0.75 0.60 0.90


Vtq £1,971 £2,020 £1,920


Transient Elastography(TE) £2,025 £2,099 £1,947


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £79 £27


Vtq Cost Savings against  LB £434 £386 £485


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


FP Misclassification Distribution (F=3) 0.75 0.60 0.90


Vtq £1,971 £1,981 £1,961


Transient Elastography(TE) £2,025 £2,034 £2,015


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £53 £54


Vtq Cost Savings against  LB £434 £424 £444


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


VTq Sensitivity (F≥2) 77.01 68.88 83.52


Vtq £1,971 £1,972 £1,971


Transient Elastography(TE) £2,025 £2,025 £2,025


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £53 £54


Vtq Cost Savings against  LB £434 £433 £435


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


VTq Sensitivity (F≥3) 85.76 75.94 91.99


Vtq £1,971 £1,971 £1,971


Transient Elastography(TE) £2,025 £2,025 £2,025


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £53 £53


Vtq Cost Savings against  LB £434 £434 £434


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


VTq Sensitivity (F=4) 85.03 80.59 88.60


Vtq £1,971 £1,971 £1,971


Transient Elastography(TE) £2,025 £2,025 £2,025


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £53 £53


Vtq Cost Savings against  LB £434 £434 £434
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Table 4.8: Sensitivity Analysis- VTq specificity 


 


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


VTq Specificity (F≥2) 81.07 75.83 85.39


Vtq £1,971 £1,995 £1,952


Transient Elastography(TE) £2,025 £2,025 £2,025


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £30 £73


Vtq Cost Savings against  LB £434 £411 £453


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


VTq Specificity  (F≥3) 84.36 80.69 87.45


Vtq £1,971 £1,990 £1,955


Transient Elastography(TE) £2,025 £2,025 £2,025


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £35 £69


Vtq Cost Savings against  LB £434 £415 £450


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


VTq Specificity  (F=4) 80.44 75.57 84.54


Vtq £1,971 £1,971 £1,971


Transient Elastography(TE) £2,025 £2,025 £2,025


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £53 £53


Vtq Cost Savings against  LB £434 £434 £434
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Table 4.9: Sensitivity Analysis- TE sensitivity 


 


Table 4.10: Sensitivity Analysis- TE specificity 


 


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


TE Sensitivity (F≥2) 76.16 63.89 85.22


Vtq £1,971 £1,971 £1,971


Transient Elastography(TE) £2,025 £2,026 £2,023


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £55 £52


Vtq Cost Savings against  LB £434 £434 £434


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


TE Sensitivity (F≥3) 77.00 64.40 80.46


Vtq £1,971 £1,971 £1,971


Transient Elastography(TE) £2,025 £2,025 £2,025


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £53 £53


Vtq Cost Savings against  LB £434 £434 £434


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


TE Sensitivity (F=4) 79.43 55.69 92.22


Vtq £1,971 £1,971 £1,971


Transient Elastography(TE) £2,025 £2,025 £2,025


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £53 £53


Vtq Cost Savings against  LB £434 £434 £434


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


TE Specificity (F≥2) 71.11 61.17 79.36


Vtq £1,971 £1,971 £1,971


Transient Elastography(TE) £2,025 £2,069 £1,988


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £98 £17


Vtq Cost Savings against  LB £434 £434 £434


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


TE Specificity  (F≥3)  85.00 75.27 91.60


Vtq £1,971 £1,971 £1,971


Transient Elastography(TE) £2,025 £2,075 £1,991


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £103 £20


Vtq Cost Savings against  LB £434 £434 £434


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


TE Specificity  (F=4) 83.82 77.81 88.45


Vtq £1,971 £1,971 £1,971


Transient Elastography(TE) £2,025 £2,025 £2,025


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £53 £53


Vtq Cost Savings against  LB £434 £434 £434
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Table 4.11: Sensitivity Analysis- Test cost 


 


 


 


 


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


VTq test cost 15.24 11.98 25.9


Vtq £1,971 £1,968 £1,983


Transient Elastography(TE) £2,025 £2,025 £2,025


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £57 £41


Vtq Cost Savings against  LB £434 £438 £422


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


TE test cost 25.9 16.19 42.06


Vtq £1,971 £1,971 £1,971


Transient Elastography(TE) £2,025 £2,014 £2,043


Liver Biopsy(LB) £2,405 £2,405 £2,405


Vtq Cost Savings against  TE £53 £42 £72


Vtq Cost Savings against  LB £434 £434 £434
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Table 4.12: Sensitivity Analysis- Antiviral treatment cost 


 


Sensitivity analysis results show that none of the variables alter the 


conclusion that VTq is cost-saving compared to TE and to liver biopsy. Only a 


few variables showed changes in expected cost per patient, therefore 


impacting the potential cost savings. These variables include: i) liver fibrosis 


overall prevalence (Metavir score F≥2); ii) false positive misclassification 


distribution (Metavir score F=2); iii) VTq and TE specificity for liver fibrosis 


stages F≥2 and F≥3; iv) VTq and TE test unit cost; and v) antiviral treatment 


costs, which were considered as the important cost drivers of the model.  


 


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


Antiviral treatment cost  (F=3)   (20% Change) 2,808 2,246 3,370                               


Vtq £1,971 £1,858 £2,084


Transient Elastography(TE) £2,025 £1,908 £2,141


Liver Biopsy(LB) £2,405 £2,309 £2,501


Vtq Cost Savings against  TE £53 £50 £57


Vtq Cost Savings against  LB £434 £451 £417


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


Antiviral treatment cost  (F=4) (20% Change) 5,680 4,544 6,816                               


Vtq £1,971 £1,693 £2,249


Transient Elastography(TE) £2,025 £1,742 £2,307


Liver Biopsy(LB) £2,405 £2,145 £2,666


Vtq Cost Savings against  TE £53 £49 £58


Vtq Cost Savings against  LB £434 £451 £417


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


Antiviral treatment cost  (F=3)   (50% Change) 2,808 1,404 4,212                               


Vtq £1,971 £1,689 £2,254


Transient Elastography(TE) £2,025 £1,734 £2,316


Liver Biopsy(LB) £2,405 £2,166 £2,645


Vtq Cost Savings against  TE £53 £45 £62


Vtq Cost Savings against  LB £434 £477 £391


Expected Cost(Base-case) Expected Cost(Low) Expected Cost(High) 


Antiviral treatment cost  (F=4) (50% Change) 5,680 2,840 8,520                               


Vtq £1,971 £1,277 £2,666


Transient Elastography(TE) £2,025 £1,318 £2,731


Liver Biopsy(LB) £2,405 £1,753 £3,057


Vtq Cost Savings against  TE £53 £41 £66


Vtq Cost Savings against  LB £434 £477 £391
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Limitations 


Data in the studies included in the meta-analysis presented limitations for 


modelling purposes. Ideally, the cost model should have had prevalence, 


sensitivity and specificity for the different liver fibrosis stages presented 


separately. This would have helped develop a much more robust model. Due 


to data limitations, the EAC had to develop a sequential model, similar to the 


one submitted by the sponsor, addressing some of the issues with the 


sponsor’s submission.  


Due to further non-availability of combined data for hepatitis C and hepatitis B, 


the results for liver fibrosis F≥3 were taken from hepatitis C studies and 


applied to the cost model. The test unit costs were based on a bottom-up 


approach undertaken by the sponsor and based on assumptions, resulting in 


uncertainty. However, this issue was minimised as a sensitivity analysis of the 


test unit costs was undertaken and found no significant influence on the cost 


savings achieved by the technology.   


4.7 Conclusions on the economic evidence 


The EAC did not find any published evidence on the technology, 


substantiating the conclusion reached by the sponsor that no economic 


evidence is available for the technology. There are studies available for TE 


compared to liver biopsy, which show cost savings for TE. The EAC agreed 


with the modelling approach adopted by the sponsor but concluded that the 


model could be improved to address issues related to specific assumptions 


used in the model and the model structure. The EAC sequentially remodelled 


the costs for the technology and comparators using prevalence, sensitivity, 


specificity, test costs and antiviral treatment cost. The EAC found that the 


technology (VTq) offers cost savings when compared to TE and liver biopsy. 


The cost saving against liver biopsy was much larger than when compared to 


TE. Sensitivity analysis of the key variables also did not alter the cost saving 


conclusion of the technology (VTq).  
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Impact on the cost difference between the technology and comparator 
of additional clinical and economic analyses undertaken by the External 
Assessment Centre 


Due to the changes made by the EAC in the model structure and 


assumptions, the cost savings of the technology and comparators were 


different to those submitted by the sponsor. The sponsor reported a cost 


savings of £10.31 per patient for VTq compared to TE and £599 per patient 


when compared to liver biopsy. The EAC estimated per patient savings of £53 


for VTq compared to TE and £434 compared to liver biopsy, resulting in a 


difference of £ 42.69 for TE and £165 when compared to liver biopsy. While 


the differing estimates may lead to differing budgetary impacts, both the 


sponsor’s and EAC’s model reach the same overall conclusion, that VTq is a 


cost saving option compared to TE and liver biopsy.    
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5 Conclusions 


The sponsor submitted clinical evidence on VTq and the comparators liver 


biopsy and transient elastogaphy (TE) as identified in the scope. The EAC 


performed a new systematic review and meta-analysis, identifying several 


papers which the EAC consider should have been included, and provided 


additional pooled estimates for prevalence, correlation, sensitivity and 


specificity of VTq and TE in comparison to liver biopsy for hepatitis B, 


hepatitis C and combined  patient populations. The EAC considered that the 


sponsor’s interpretation of the available evidence was reasonable, and 


provided a fair assessment of the strengths and weaknesses of the device.  


The EAC also performed a new search and agrees with the sponsor that there 


is no published economic evidence. With the results and probabilities from the 


meta-analysis, the EAC revised the cost models with some changes in the 


assumptions. The revised sequential model addressing issues related to the 


sponsor’s de novo model showed that VTq generates cost savings compared 


to TE and liver biopsy. Costs of the technology and comparators are driven by 


prevalence (F≥2), false positive misclassification distribution (F=2), VTq and 


TE specificity for F≥2 and F≥3, VTq and TE test cost and antiviral treatment 


costs.  


6 Implications for research 


Expert advisers were approached for their opinions on the applicability of the 


research conducted in other European countries or in Asian countries to the 


UK population, and whether there were differences in the technique between 


different ethnic groups. The EAC received three responses. The first expert 


adviser commented that obesity, which may be less prevalent in some Asian 


countries, can cause the VTq technique to have a higher level of failures and 


may cause the results to be more variable. Another expert adviser remarked 


that the German and Romanian studies may not be applicable to a UK 


population as the UK population with hepatitis B and hepatitis C is a 


worldwide, rather than a European, population. The final expert advisor 


commented that they consider that the study populations would be applicable 
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to the UK as long as they are corrected for age, BMI and other factors. These 


are factors highlighted earlier in this report that could not be accounted for in 


the EAC’s meta-analysis using the current available clinical evidence and are 


applicable to TE as well as VTq. In light of this, the EAC believes that a study 


using a UK population to compare VTq, TE and liver biopsy would be 


beneficial, appropriately allowing for such confounding factors, potentially 


through suitable sub-group analysis.  
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Appendix 1: Rejected studies from Table 3.1 


EAC 
Reference 
[sponsor 
reference] 


Study Patient 
populatio
n 


Intervention 
and/or 
Comparator 


Country Age/gender Study design  Comments/critique of study  
 


Calvaruso et 
al. (2013)[8] 


Acoustic radiation force 
impulse is better than 
transient elastography in 
assessing liver fibrosis 
in chronic hepatitis C 
using collagen 
proportionate area as 
reference. 


hepatitis 
C (n=93) 


VTq vs TE, LB Italy NA Cross-over single 
centre study. 


CIs reported.  
Not clear if study aims addressed. 
Abstract. 
Excluded by sponsor as abstract. 
EAC rejected as different reference 
test to scope. 


Aoki et al. 
(2013)[11] 


Analysis of risk factors 
for aiming at early 
detection of 
hepatocellular 
carcinoma. 


Chronic 
Liver 
Disease  
(n= 
1,203) 


VTq vs TE, LB Japan Mean age 59.3,  
Male n=593 


Cohort single 
centre study. 


No CIs reported. 
Study aims not addressed. 
Abstract. 
Excluded by sponsor as abstract. 
EAC rejected as unidentified study 
population. 


Atzori et al. 
(2013)[12] 


Non-invasive 
assessment of liver 
fibrosis: Acoustic 
radiatiation force 
impulse of the left lobe 
correlates best with 
ishak histology score. 


hepatitis 
B (n=11), 
hepatitis 
C (n=27), 
Other 
(n=17) 


VTq vs TE, LB United 
Kingdom 


NA Cross-over single 
centre study. 


No CIs reported. 
Study aim/hypothesis addressed. 
Abstract 
Excluded by sponsor as abstract. 
EAC rejected as mixed study 
population. 


Sporea et al. 
(2013d)[14] 


The feasibility of shear-
wave elastographic 
methods for non-
invasive assessment of 
liver fibrosis in chronic 
viral hepatitis patients. 


hepatitis 
B (n=67), 
hepatitis 
C (n=99) 


VTq vs TE Romania NA Cross-over single 
centre study. 


No CIs reported. 
Study aim/hypothesis addressed. 
Abstract. 
Excluded by sponsor as abstract. 
EAC rejected on study design. 
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EAC 
Reference 
[sponsor 
reference] 


Study Patient 
populatio
n 


Intervention 
and/or 
Comparator 


Country Age/gender Study design  Comments/critique of study  
 


Schneider et 
al. (2013)[17] 


Non-invasive 
assessment of liver 
fibrosis with acoustic 
radiation force imaging 
and transient 
elastography in chronic 
viral hepatitis 


hepatitis 
B (n =65), 
hepatitis 
C (n = 83) 


VTq vs TE, LB Germany NA Cross-over single 
centre study. 


No CIs reported. 
Study aim/hypothesis addressed. 
Abstract. 
Excluded by sponsor as abstract. 
EAC rejected for overlapping cohorts 
with other included references. 


Cassinotto et 
al. 
(2013b)[21] 


Assessment of liver 
fibrosis with VTQ: 
Comparison with M and 
XL probes of Fibroscan 
and FibroTest in chronic 
liver diseases. 


hepatitis 
B, 
hepatitis 
C, Other 
(n=185) 


VTq vs TE, LB France NA Cross-over single 
centre study. 


No CIs reported. 
Study aim/hypothesis addressed. 
Abstract. 
Excluded by sponsor as abstract. 
EAC rejected as population has 
mixed liver disease. 


Badea et al. 
(2013)[22] 


VTQ performance in the 
noninvasive assessment 
of HCV cirrhosis, 
compared to transient 
elastography and FIB 
score. 


hepatitis 
C (n=200) 


VTq vs TE Romania NA Cross-over single 
centre study. 


No CIs reported. 
Study aim/hypothesis addressed. 
Abstract. 
Excluded by sponsor as abstract. 
EAC rejected for overlapping cohorts 
with other included references. 
 


Bota et al. 
(2012a)[31] 


VTQ elastography vs. 
transient elastography: 
Which one is more 
influenced by high 
aminotransferases 
values. 


Total 
n=512. 
chronic 
hepatitis 
C n=357, 
chronic 
hepatitis 
B n=82, 
Other 


VTq vs TE, LB  Five 
countries 
in Europe 
and Asia. 
No further 
details 
available. 


51.8 ±14.4. No 
gender 
information. 


Retrospective 
cohort, 
multicentre study. 


Correlation between histology (liver 
fibrosis) and each of VTq and TE. 
No CIs. 
Aims do not fully match analysis. 
Abstract. 
Excluded by sponsor as abstract. 
EAC rejected as population has 
mixed liver disease. 
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EAC 
Reference 
[sponsor 
reference] 


Study Patient 
populatio
n 


Intervention 
and/or 
Comparator 


Country Age/gender Study design  Comments/critique of study  
 


n=73. 


Le et al. 
(2012)[33] 


Comparison of liver 
stiffness values by 
virtual touch VTQ and 
fibroscan TE in large 
sample study of 554 
cases. 


Total 
n=554 
chronic 
viral 
hepatitis 
n=366)  


VTq vs TE  
 


Vietnam 44±13 years 
Males n=353. 
Females n=201. 


Retrospective 
cohort, single 
centre study. 


No diagnostic tests, but correlation and 
agreement (kappa) used. 
CIs reported. 
Hypothesis not directly addressed. 
Prediction used but not described as 
such anywhere. 
Abstract. 
Excluded by sponsor as abstract. 
EAC rejected as liver biopsy is not 
used as reference test. 


Sporea et al. 
(2012e)[34] 


Comparative Study 
Concerning the Value of 
Acoustic Radiation 
Force Impulse 
Elastography (VTQ) in 
Comparison with 
Transient Elastography 
(TE) for the Assessment 
of Liver Fibrosis in 
Patients with Chronic 
Hepatitis B and C. 


hepatitis 
B (n=53), 
Hepatitis 
C (n=107) 
Included 
in the 
study:  
hepatitis 
B (n=50), 
hepatitis 
C (n=96) 


VTq vs TE, LB  
 


Romania Hep B: 39.5 ± 
13.8 years 
Hep C: 51.4± 9 
years 


Retrospective 
cohort single 
center study. 


Correlation of liver stiffness (histologic 
fibrosis), with VTq and with TE for 
Hepatitis C and Hepatitis B patients, 
were compared. 
Normality of data not known. 
Hypothesis was addressed. 
No CIs. 
Full publication. 
Sponsor identified and included. 
EAC rejected as study has 
overlapping cohorts with another 
reference. 


Sporea et al. 
(2012b)[38] 


Which elastographic 
method (transient 
elastography or VTQ) is 
more useful for liver 
fibrosis evaluation in 
patients with chronic 


hepatitis 
C (n=377) 


VTq vs TE, LB  
 


Four 
countries. 
No further 
informatio
n. 


54 years±13.2 
Male n=172. 
Female n=2-5. 
 


Retrospective, 
observational, 
multi-centre 
study. 


ROC curves used for each stage of 
fibrosis with TE. 
Correlation used for both methods with 
histological fibrosis, and these were 
compared. 
No CIs. 
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EAC 
Reference 
[sponsor 
reference] 


Study Patient 
populatio
n 


Intervention 
and/or 
Comparator 


Country Age/gender Study design  Comments/critique of study  
 


hepatitis C? An 
international multicenter 
study. 


Aims addressed. 
Abstract. 
Excluded by sponsor as abstract. 
EAC rejected as paper has been 
published in full elsewhere. 


Freidrich-
Rust et al. 
(2012b)[44] 


Performance of Acoustic 
Radiation Force Impulse 
imaging for the staging 
of liver fibrosis: A pooled 
meta-analysis. 


Mixed 
data 
available 
from eight 
studies 
(n=518). 
VTq 
available 
for n=312 
hepatitis 
C n=222 
hepatitis 
B n=27 
Other 
n=59 


VTq vs TE, LB  
 


Romania 
(n=3), 
Japan 
(n=3), 
Germany 
(n=2) 


All: 
51±13years 
Males n=253. 
Females n=265. 
VTq: 
49±13 years 
Male n=151. 
Females n=161. 


Systematic review 
and meta –
analysis of nine 
studies. 
 


Area under ROC curve for VTq & 
different stages of diagnosis 
VTq & TE. 
Random effect meta-analytic methods 
with CIs reported. 
Hypothesis was addressed. 
Subgroup analysis performed for 
(hepatitis C, hepatitis B and NAFLD) 
separately. 
Full paper. 
Sponsor identified and included. 
EAC rejected as study has 
overlapping cohorts with other 
references. 


Karlas et al. 
(2011)[45] 


Acoustic radiation force 
impulse imaging (VTQ) 
for non-invasive 
detection of liver 
fibrosis: Examination 
standards and 
evaluation of interlobe 
differences in healthy 
subjects and chronic 


Total 
n=166. 
Non-viral 
liver 
disease 
(n=47). 
hepatitis 
C (n=69). 
Healthy 


VTq vs TE Germany Non-viral: 
50.1±14.6 years. 
Male n=26. 
Female n=21. 
Hepatitis C: 
50.4±38.5 years. 
Male n=21. 
Females n=48. 
Healthy: 


Retrospective + 
prospective 
including healthy 
volunteers 


To study the impact of different 
measuring sites. 
Good study covered an important 
addition: site effect and included healthy 
volunteers. 
CIs reported. 
Normality was assessed. 
Detected an effect of for different sites 
on mean shear wave velocity for health 
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EAC 
Reference 
[sponsor 
reference] 


Study Patient 
populatio
n 


Intervention 
and/or 
Comparator 


Country Age/gender Study design  Comments/critique of study  
 


liver disease. volunteer
s (n=50). 


27.8±4.0 years. 
Male n=21. 
Females n=29. 


volunteers and for liver patients. 
Full paper. 
Sponsor identified and included. 
EAC rejected as study does not use 
liver biopsy in the hepatitis C 
population.  


Sporea et al. 
(2011d)[47] 


Is it better to use two 
elastographic methods 
for liver fibrosis 
assessment? 


hepatitis 
C  
(n=197) 


VTq vs TE, 
LB, and 
(VTq+TW) 


Romania Mean age: 
50±9.8 years 
Male n=78, 
Female n=119. 


Cohort study, in 
two centres. 


CIs not reported.  
Aim addressed.  
Full journal paper.  
Sponsor identified and included. 
EAC rejected as the study has an 
overlapping cohort with an included 
reference. 


Calvaruso et 
al. (2010)[52] 


Comparison of transient 
elastography (TE) and 
acoustic radiation force 
impulse (VTQ) for 
noninvasive staging of 
liver fibrosis in patients 
with chronic hepatitis C. 


hepatitis 
C (n=139) 


VTq vs TE, LB Italy Not stated. Cohort study, in 
two centres. 


CIs not reported.  
Aim addressed.  
Missing background information. 
Meeting abstract. 
Sponsor identified and included. 
EAC rejected as the study has an 
overlapping cohort with an included 
reference. 


Sporea et al. 
(2010d)[55] 


Which is the best 
noninvasive ultrasound 
method for the 
evaluation of liver 
fibrosis? 


Total 
n=71. 
hepatitis 
B (n=17), 
hepatitis 
C (n=54) 


VTq vs TE, LB Not 
stated. 


Not stated. Cohort study. 
No further 
information. 


CIs not reported.  
Aim addressed.  
Missing background information.  
Meeting abstract. 
Sponsor identified and included. 
EAC rejected as the study has an 
overlapping cohort with an included 
reference. 
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EAC 
Reference 
[sponsor 
reference] 


Study Patient 
populatio
n 


Intervention 
and/or 
Comparator 


Country Age/gender Study design  Comments/critique of study  
 


Lupsor et al. 
(2009)[61] 


Performance of a new 
elastographic method 
(VTQ technology) 
compared to 
unidimensional transient 
elastography in the 
noninvasive assessment 
of chronic hepatitis C. 
Preliminary results. 


hepatitis 
C (n=112)  


VTq vs TE, LB Romania Mean age: 
48.9±12.3 years. 
Male n=44. 
Female n=68. 


Cohort single 
centre study. 


 


 


 


CIs reported.  
Aim addressed.  
Full journal paper. 
Sponsor identified and included. 
EAC rejected as study has an 
overlapping cohort with an included 
reference. 


Lupsor et al. 
(2010)[57] 


Performance of Acoustic 
Radiation Force Impulse 
imaging in the 
noninvasive assessment 
of liver fibrosis, in 
comparison to FIB4 
score. 


hepatitis 
C (n=112) 


VTq vs TE, LB Not 
stated. 


Not stated. Cohort study. No 
further 
information. 


CIs not reported.  
Aim addressed.  
Missing background and study design 
information.  
Meeting abstract. 
Excluded by sponsor as abstract. 
EAC rejected as the study contains 
overlapping cohorts. 


Sporea et al. 
(2011a)[48] 


How efficient is acoustic 
radiation force impulse 
elastography for the 
evaluation of liver 
stiffness? 


Total 
n=223. 
Without 
fibrosis 
n=52. 
With 
fibrosis 
n=171. 


VTq vs TE, LB Romania Mean age: 
48.0±13.1 years 
Male n=90 
Female n=133 


Cohort study in 
two centres. 


CIs reported.  
Aim addressed.  
Used 38 healthy volunteers as control. 
Full journal paper. 
Sponsor identified and included. 
EAC rejected as study has an 
overlapping cohort with an included 
reference. 


Bota et al. 
(2013a)[18] 


Meta-analysis: VTQ 
elastography versus 
transient elastography 
for the evaluation of liver 


Mixed (13 
studies 
n=1,163).  


VTq vs TE, LB Not 
stated. 


Not stated. Meta-analysis. CIs reported.  
Aim addressed.  
Missing background information.  
Full journal paper. 
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EAC 
Reference 
[sponsor 
reference] 


Study Patient 
populatio
n 


Intervention 
and/or 
Comparator 


Country Age/gender Study design  Comments/critique of study  
 


fibrosis. Sponsor identified and included. 
EAC rejected as this study includes 
overlapping cohorts. 


Nierhoff et al. 
(2013)[viii] 


The efficiency of 
acoustic radiation force 
impulse-imaging for the 
staging of liver fibrosis: 
A meta-analysis. 


Mixed (36 
studies, 
n=3951) 


VTq vs LB  Romania, 
Germany, 
Canada, 
Japan, 
Croatia, 
United 
States, 
Italy, 
Taiwan, 
Spain, 
Austria, 
Korea, 
England 


Not stated Meta-analysis CIs reported 
Aim addressed 
Full journal paper 
Excluded by sponsor, but included 
as possible evidence by EAC. 
Subsequently EAC rejected after 
further appraisal as the study 
includes overlapping cohorts. 


 


 


 


 


 







  99 of 123 
External Assessment Centre report: Virtual Touch Quantification to diagnose and monitor liver fibrosis. 
Date: August 2014 


 


Appendix 2: Rejected studies from Table 3.2 ‘NA’ = not available 


EAC reference 


[sponsor reference] 


Study  Subjects 


 


Correlation in assessment of stage of 


liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


Calvaruso et al. 


(2013)[8] 


Excluded by sponsor 


as abstract. 


EAC rejected as 


different reference 


test to scope. 


Acoustic  Radiation 


force impulse is 


better than transient 


elastography in 


assessing liver 


fibrosis in chronic 


hepatitis C using 


collagen 


proportionate area 


as reference 


93 patients with 


chronic hepatitis C 


were evaluated for 


histological 


fibrosis using 


METAVIR score. 


All patients 


underwent TE and 


VTq. 


TE and VTq significantly associated with 


Collagen Proportionate Area CPA 


(CPA-ARFI: R2 = 


0.522 p<0.001; CPA-TE: R2 = 0.454 


p<0.001). 


At multivariate logistic regression 


analysis, VTq was independently related 


to METAVIR stage F≥2 (OR:37.50 ,CI 


95%:7.00-200.94, p=0.006) and 


METAVIR stage F4 


(OR:29.87,CI95%:2.25-397.45, 


p=0.010). 


NA NA NA NA NA 


Aoki et al. (2013)[11] 


Excluded by sponsor 


as abstract. 


EAC rejected as 


unidentified study 


population. 


Analysis of risk 


factors for aiming at 


early detection of 


hepatocellular 


carcinoma. 


N= 1203 chronic 


liver disease CLD 


patients, who 


underwent VTq 


and total n=849 


cases had Shear 


Wave 


Elastography 


(SWE) and total 


n=1717 cases had 


Fibroscan on the 


same day of liver 


biopsy. 


 


VTq, fibrosis marker, tumor 


marker, glucose level were significantly 


lower in younger age in never-carc 


group compared to those in past/mid-


carc groups (p<0.001). Liver biopsy 


showed significantly more number of 


F1/A1 cases in never-carc group, and 


F4/A2 cases in mid/past-carc groups 


(p<0.05). 


NA NA NA NA NA 


Atzori et al. (2013)[12] 


Excluded by sponsor 


as abstract. 


EAC rejected as 


Non-invasive 


assessment of liver 


fibrosis: Acoustic 


radiatiation force 


impulse of the left 


N=75 patients 


including hepatitis 


C (n=27), hepatitis 


B (n=11) and non-


alcoholic fatty liver 


Correlation with serum 


aminotransferase/platelets showed a 


statistical significance for VTq (ARFI L 


r=0.67; TE 0.4). In contrast, there were 


weak correlations with 


Higher accuracy of VTq of the left 


lobe (ARFI L) compared to VTq 


measured in the right lobe (ARFI 


R) and TE (AUC ARFIL 0.90; 


ARFI R 0.74; TE 0.73). 


NA NA NA NA 
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EAC reference 


[sponsor reference] 


Study  Subjects 


 


Correlation in assessment of stage of 


liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


mixed study 


population. 


lobe correlates best 


with ishak histology 


score. 


disease (n=17). 


VTq and TE using 


liver biopsy as the 


gold standard 


comparator. 


necroinflammatory score (ARFI r=0.23; 


TE 0.26) and steatosis score (ARFI 


r=0.24; TE 0.32) 


High correlations with METAVIR scores 


(ARFI L r=0.63; ARFI R 0.33; TE 0.57). 


Sporea et al. 


(2013d)[14] 


Excluded by sponsor 


as abstract. 


EAC rejected on 


study design. 


The feasibility of 


shear-wave 


elastographic 


methods for non-


invasive 


assessment of liver 


fibrosis in chronic 


viral hepatitis 


patients. 


N=172 patients 


with chronic viral 


hepatitis (hepatitis 


C n=99, hepatitis 


B n=67 and 


coinfection n=6). 


VTq, TE and 


Supersonic shear 


imaging. 


Reliability of liver stiffness 


measurements were used.   


Reliable measurements between VTq 


and both TE and SSI were observed:  


93% vs 79% (p=0.0007) and 93% vs 


82% (p<0.001) respectively. 


NA NA NA NA NA 


Schneider et al. 


(2013)[17] 


Excluded by sponsor 


as abstract. 


EAC rejected for 


overlapping cohorts 


with other included 


references. 


Non-invasive 


assessment of liver 


fibrosis with 


acoustic radiation 


force imaging and 


transient 


elastography in 


chronic viral 


hepatitis. 


N=163 patients 


with chronic viral 


hepatitis (hepatitis 


C n=83, hepatitis 


B n=65). VTq and 


TE using liver 


biopsy as the gold 


standard. 


VTq and TE correlate with stage of 


fibrosis, r>0.5 (p<0.001) for VTq and 


TE. 


Accuracy of VTq vs TE using 


AUROC: 


F>2: 80% vs 81%  


F>3: 93% vs 90% 


F>4: 95% vs 92%. 


No statistical significant of 


AUROC between VTq and TE.  


NA NA NA NA 


Cassinotto et al. 


(2013b)[21] 


Excluded by sponsor 


as abstract. 


EAC rejected as the 


population has mixed 


liver disease. 


Assessment of liver 


fibrosis with VTQ: 


Comparison with M 


and XL probes of 


Fibroscan and 


FibroTest in chronic 


liver diseases 


N=321 patients 


with chronic liver 


disease (viral 


hepatitis n =136; 


OH/NASH n=113). 


VTq, TE and liver 


biopsy. 


No significant difference was found 


between VTq and XL probe for the 


diagnosis of moderate fibrosis, severe 


fibrosis or cirrhosis.  


No significant difference was 


found between VTq and M probe 


for the diagnosis of cirrhosis 


(AUROC: 0.88 vs 0.91; p=0.12) 


or severe fibrosis (0.85 vs 0.89;  


=0.15) but M probe demonstrated 


better results for the diagnosis of 


moderate fibrosis (0.81 vs 0.88; 


p=0.008). VTq had significant 


NA NA NA NA 
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EAC reference 


[sponsor reference] 


Study  Subjects 


 


Correlation in assessment of stage of 


liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


better diagnostic performances 


than FibroTest for the diagnosis 


of cirrhosis (p=0.02).  


Badea et al. (2013)[22] 


Excluded by sponsor 


as abstract. 


EAC rejected for 


overlapping cohorts 


with other includes 


references. 


 


VTQ performance 


in the noninvasive 


assessment of HCV 


cirrhosis, compared 


to transient 


elastography and 


FIB score. 


N=200 chronic 


hepatitis C 


patients. VTq, TE, 


usual biochemical 


score and liver 


biopsy. 


VTq and LS values were significantly 


correlated with fibrosis (r = 0.764, 


p<0.0001, respectively r = 0.877, 


p<0.0001). There is also a significant 


correlation between VTq and LS: (r = 


0.818, p<0,0001). 


AUROC for VTq vs TE vs Fib 


score was 0.956 vs 0.982 vs 


0.953 (p=0.808) for predicting 


cirrhosis. The VTq with a shear 


wave velocity cutoff value of 


1.81m/s predicted liver cirrhosis 


with AUROC=0.956, Se=88.89%, 


Sp=90.91%, PPV=84.8%, 


NPV=93.5%, FPR=10%, FN 


=11.11%, DA=89.59%. 


NA NA NA NA 


Bota et al. (2012a)[31] 


Excluded by sponsor 


as abstract. 


EAC rejected as 


population has mixed 


liver disease. 


VTQ elastography 


vs. transient 


elastography: 


Which one is more 


influenced by high 


aminotransferases 


values. 


N=512 patients. 


To compare the 


influence of 


elevated 


aminotransferases 


level or liver 


stiffness (LS) 


values assessed 


by VTq & by TE. 


10 valid 


measurements. 


Overall correlation with histological 


fibrosis was similar for both methods: 


TE, r=0.646 (p<0.0001) vs. VTq, 


r=0.615 (p<0.0001)(comparison 


p=0.42). 


 


 


NA NA NA NA NA 


Le et al. (2012)[33] 


Excluded by sponsor 


as abstract. 


EAC rejected as liver 


biopsy is not used as 


the reference test. 


Comparison of liver 


stiffness values by 


virtual touch VTQ 


and fibroscan TE in 


large sample study 


of 554 cases. 


N=544 cases 


(n=366 with 


chronic viral 


hepatitis) 


examined by two 


sonologists, 


performing VTq 


and TE technique 


VTq & TE values are correlated, r=0.83 


(p<0.0001). 


However kappa was used to assess 


agreement between VTq & TE.: 


KAPPA=0.8 


NA NA NA NA NA 
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EAC reference 


[sponsor reference] 


Study  Subjects 


 


Correlation in assessment of stage of 


liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


in the same day. 


VTq values 


compared with TE. 


Sporea et al. 


(2012e)[34] 


Sponsor identified 


and included. 


EAC rejected as 


study has 


overlapping cohorts 


with another 


reference. 


Comparative Study 


Concerning the 


Value of Acoustic 


Radiation Force 


Impulse 


Elastography ( 


VTQ) in 


Comparison with 


Transient 


Elastography (TE) 


for the Assessment 


of Liver Fibrosis in 


Patients with 


Chronic hepatitis B 


and C. 


Overall n=53 


hepatitis B & 


n=107 hepatitis C. 


Used in the study: 


n=50 hepatitis B & 


n=96 hepatitis C, 


VTq with TE Via 


Liver biopsy as 


gold standard. 


For VTq & TE, 


there were ten 


valid 


measurements per 


patient. 


(1) VTq with histological fibrosis: 


(2) Hepatitis B: r= 0.356 (p=0.01). 


Hepatitis C: r= 0.490 (p <0.0001). 


TE with histological fibrosis: 


hepatitis B: r=0.403 (p=0.004). 


hepatitis C: r= 0.660 (p<0.0001). 


 


NA NA NA NA NA 


Sporea et al. 


(2012b)[38] 


Excluded by sponsor 


as abstract. 


EAC rejected as 


paper has been 


published elsewhere 


in full. 


Which 


elastographic 


method (transient 


elastography or 


VTQ) is more useful 


for liver fibrosis 


evaluation in 


patients with 


chronic hepatitis C? 


An international 


multicenter study. 


N=377 (hepatitis 


C). 


Ten 


measurements 


were performed 


for each patient 


both by TE and 


VTq.  


In each patient in 


the same session 


liver biopsy (LB) – 


assessed 


according to the 


Metavir score, 


Correlation with histological fibrosis was 


not statistically significant. 


 For TE in comparison with VTq: 


r=0.728( p<0.0001) vs r=0.689 


(p<0.000) (p=0.28). 


(p=0.28 is for comparing VTq with TE 


correlations with LS). 


 


 


VTq & TE assessed using (ROC) 


curves for the prediction of each 


stage of fibrosis: 


For VTq cut-offs:  


F>1: 1.19; F>2:1.36; F>3:1.47; 


F>4: 1.69. AUROC were: 0.77; 


0.81; 0.86; 0.99 respectively.  


For TE cut-off: 


F>1: 5.2; F>2: 6.7; F>3: 9.6; F>4: 


11.9. 


AUROC were: 0.77; 0.81; 0.86; 


0.99, respectively. 


The two methods were 


significantly different for the 


NA NA NA NA 
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[sponsor reference] 


Study  Subjects 


 


Correlation in assessment of stage of 


liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


liver stiffness (LS). lowest cut off points (p=0.01), no 


difference for the following two 


cut off points: (p=0.77) and for 


the highest cut off point the 


difference was significant 


(p=0.01). 


Freidrich-Rust et al. 


(2012b)[44] 


Sponsor identified 


and included. 


EAC rejected as 


study has 


overlapping cohorts 


with other 


references. 


Performance of 


Acoustic Radiation 


Force Impulse 


imaging for the 


staging of liver 


fibrosis: A pooled 


meta-analysis. 


A systematic 


review.N= 518 


patients from eight 


studies. 


VTq with liver 


biopsy. 


Both, VTq & TE 


were available for 


n=312 patients 


from four studies. 


 


NA AUROC was 0.87 for the 


diagnosis of significant 


fibrosis (F ≥ 2), 0.91 for the 


diagnosis of severe fibrosis 


(F ≥ 3), and 0.93 for the diagnosis 


of cirrhosis (F = 4). 


VTq & LS 


(Sensitivity; specificity) were: (F ≥ 


2: 0.79; 0.85); (F ≥ 3: 0.86; 0.86) 


and (F = 4: 0.92; 0.86) for the cut-


offs: F ≥ 2; F ≥ 3 and cirrhosis (F 


=4) respectively.  


Subgroup AUROC for VTq was 


calculated for patients with 


different underlying liver disease 


(Hep C, Hep B and Cirrhosis at 3 


stages of fibrosis. 


The diagnostic accuracy of VTq 


was inferior to TE for the 


diagnosis of significant fibrosis 


(mean difference of AUROC 0.05, 


p=0.037) & for the diagnosis of 


liver cirrhosis (mean difference of 


AUROC 0.04, p=0.048). No 


significant difference but a 


significant heterogeneity was 


NA NA NA NA 
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[sponsor reference] 
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Correlation in assessment of stage of 


liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


found for the diagnosis of severe 


fibrosis, (mean difference of 


AUROC 0.04, p=0.092). 


Karlas et al. (2011)[45] 


Sponsor identified 


and included. 


EAC rejected as 


study does not use 


liver biopsy in the 


hepatitis C 


population 


Acoustic radiation 


force impulse 


imaging (VTQ) for 


non-invasive 


detection of liver 


fibrosis: 


Examination 


standards and 


evaluation of 


interlobe 


differences in 


healthy subjects 


and chronic liver 


disease. 


VTq was tested in 


a tissue phantom 


and in n=50 


healthy 


volunteers. In 


addition, VTq was 


tested in 116 


patients with 


chronic liver 


disease. 


VTq results were 


compared with 


histological 


staging (non-viral 


liver disease) and 


TE. 


Ten valid 


measurements 


used. 


Measurements 


were performed 


on three different  


sites: i) right liver 


lobe through the 


intercostal space, 


ii) right liver lobe 


via a subcostal 


acoustic window in 


the 


Biopsy was performed in 


the right liver lobe in 39 cases and in the 


left liver lobe in eight cases. Histological 


staging according to METAVIR 


was as follows: F0: n= 6, F1: n=13, F2: 


n=11, 


F3: n=4, and F4: n=13. 


Histological staging and VTq correlated 


well: 


(Spearman’s r=0.661, p<0.001). 


For the four staging  


Cut-off points: 


F0 (n=6) vs F1-4 (n=41). 


F0-1 (n=19) vs F2-4 (n=28). 


F0-2 (n=30) vs F3-4 (n=17). 


F0-3 (n=34) vs 


F4 (n=13). 


 


AUROC(95%CI) for VTq were: 


0.811 (0.67-0.91), 0.827 (0.69-


0.92), 0.871 (0.74-0.95) , 0.851 


(0.72-0.94) 


Sensitivity: 78.1%,78.6%, 


100%,100%. 


Specificity: 83.3%, 84.2%, 73.3%, 


70.6%. 


 


NA NA NA NA 
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EAC reference 


[sponsor reference] 


Study  Subjects 


 


Correlation in assessment of stage of 


liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


medioclavicular 


line (in a subgroup 


of healthy 


volunteers only), 


and iii) left liver 


lobe in the 


epigastric 


region in the 


median line. 


Sporea et al. 


(2011d)[47] 


Sponsor identified 


and included. 


EAC rejected as the 


study has an 


overlapping cohort 


with an included 


study. 


Is it better to use 


two elastographic 


methods for liver 


fibrosis 


assessment? 


N=197 patients 


with chronic 


hepatitis C.  


Comparator: VTq 


vs TE, LB.  


Assessed only at 


baseline. 


 


Correlation between TE and fibrosis 


r=0.741; between VTq and fibrosis 


r=0.730); and between TE and VTq 


r=0.675. 


For significant fibrosis (F ≥ 2), TE 


had 77.5% Se, 86.5% Sp 


(AUROC 0.87). VTq had 76.9% 


Se and 86.7% Sp (AUROC 0.84). 


For predicting cirrhosis (F = 4), 


TE had 96.2% Se and 89.6% Sp 


(AUROC 0.97); VTq had 90.4% 


Se and 85.6% Sp (AUROC 0.91). 


When using both TE and VTq for 


predicting significant fibrosis (F ≥ 


2), we obtained 60.5% Se, 93.3% 


Sp. For predicting cirrhosis, we 


obtained 84.9% Se, 94.4% Sp.  


NA NA NA NA 


Calvaruso et al. 


(2010)[52] 


Sponsor identified 


and included. 


EAC rejected as 


study has an 


overlapping cohort 


with an included 


reference. 


Comparison of 


transient 


elastography (TE) 


and acoustic 


radiation force 


impulse (VTQ) for 


noninvasive staging 


of liver fibrosis in 


patients with 


chronic hepatitis C. 


N=139 patients 


with CHC. 


Comparator: VTq 


vs TE, LB. 


Assess only at 


baseline. 


Average concordance rates of TE and 


VTq vs liver biopsy were 45.4% and 


54.7%, respectively. 


TE and VTq for predicting 


significant fibrosis 


(Metavir-F2) (AUROC 0.78),  


(AUROC 0.86) respectively. For 


severe fibrosis (Metavir-F3), 


(AUROC 0.83) and (AUROC 


0.94). For cirrhosis TE has 


AUROC of 0.80 and VTq AUROC 


of 0.89. By pairwise comparison 


of AUROCs VTq is significantly 


NA NA NA NA 
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[sponsor reference] 
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Correlation in assessment of stage of 


liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


more accurate than TE for 


diagnosis 


of significant and severe fibrosis 


(p = 0.024 and p = 


0.002, respectively). No 


significant difference for 


diagnosis of cirrhosis (p=0.09). 


Sporea et al. 


(2010d)[55] 


Sponsor identified 


and included. 


EAC rejected as 


study has an 


overlapping cohort 


with an included 


reference. 


Which is the best 


noninvasive 


ultrasound method 


for the evaluation of 


liver fibrosis? 


N=71 subjects 


(n=54 with 


hepatitis C and 


n=17 with hepatitis 


B). 


Comparator: VTq 


vs TE, LB. 


Assessed only at 


baseline. 


Linear correlation between TE and 


fibrosis (Spearman r=0.707, p<0.0001); 


 


Between VTq and fibrosis (rho=0.469; 


p<0.0001);  


 


Between TE and ARF (r=0.532, 


p<0.0001). 


For predicting significant fibrosis 


(F≥2 Metavir): 


AUROC VTq=0.649, AUROC 


TE=0.731 (p=0.476);  


 


For cirrhosis (F=4 Metavir): 


AUROC 


VTq=0.868, AUROC TE= 0.936 


(p=0.294) 


NA 


 


NA 


 


 


 


  


NA NA 


Lupsor et al. (2009)[61] 


Sponsor identified 


and included. 


EAC rejected as 


study has an 


overlapping cohort 


with an included 


reference. 


Performance of a 


new elastographic 


method (VTQ 


technology) 


compared to 


unidimensional 


transient 


elastography in the 


noninvasive 


assessment of 


chronic hepatitis C. 


Preliminary results. 


N=112 chronic 


hepatitis C 


patients. 


Comparator: VTq 


vs TE, LB. 


Assessed only at 


baseline. 


 


VTq with SWV is correlated only with 


fibrosis (r=0.717, p<0.0001) and 


necroinflammatory activity (r=0.328, 


p=0.014), but not with steatosis 


(r=0.122, p=0.321). 


There was a significant increase of 


shear wave velocity (ARFI) in parallel 


with the increase in the fibrosis stage: 


1.079±0.150 (F0-F1), 1.504±0.895 (F2), 


1.520±0.575 (F3), 2.552±0.782 (F4), 


p<0.0001, but there is a certain degree 


of overlap between the consecutive 


stages F1-F2 (p=0.072), F2-F3 


(p=0.965). Shear wave velocity cut-off 


values (m/s) that were predictive for 


each fibrosis stage were: 1.19 (F≥1), 


AUROC for VTq vs TE were: 


0.709 vs 0.902, p=0.006 (F≥1), 


0.851 vs 0.941, p=0.022 (F≥2), 


0.869 vs 0.926, p=0.153 (F≥3) 


and 0.911 vs 0.945, p=0.331 


(F4). 


NA 


 


NA NA NA 
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[sponsor reference] 
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liver disease and/or fibrosis using 
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1) Hospital 
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2) Length of 


Stay 


Device-


related 
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events 


1.34 (F≥2), 1.61 (F≥3) and 2.00 (F4).  


Lupsor et al. (2010)[57] 


Excluded by sponsor 


as abstract. 


EAC rejected as the 


study contains 


overlapping cohorts. 


Performance of 


Acoustic Radiation 


Force Impulse 


imaging in the 


noninvasive 


assessment of liver 


fibrosis, in 


comparison to 


unidimensional 


transient 


elastography. 


N=112 chronic 


hepatitis C 


patients. 


Comparator: VTq 


vs TE, LB. 


Assess only at 


baseline.  


 


VTq and TE scores were significantly 


correlated with fibrosis (r=0.717, 


p<0.0001 and r=0.880, p<0.0001 


respectively). 


 


The cut off values for VTq (m/s) 


predictive of fibrosis stage were: 1.19 


(F≥1), 1.34 (F≥2), 1.61 (F≥3), 2.00 


(F=4). 


The cut off values for TE (kPa) 


predictive of fibrosis stage were: 5.2 


(F≥1), 8.1 (F≥2), 9.6 (F≥3), 13.1 (F=4). 


 


The adjusted AUROC according to the 


prevalence of each fibrosis stage (VTq 


vs TE): 


F≥1: 0.709 vs 0.902, p=0.006 


F≥2: 0.851 vs 0.941, p=0.022 


F≥3: 0.869 vs 0.926, p=0.153 


F=4: 0.911 vs 0.945, p=0.331 


VTq 


For F≥1 with a cut off of 1.19m/s: 


Se= 62.07%, Sp= 85.71%, 


PPV=96.4%, NPV=26.7%, 


DA=64.70%, AUROC=0.725 


 


For F≥2 with a cut off of 1.34m/s: 


Se= 67.80%, Sp= 92.86%, 


PPV=93.0%, NPV=67.2%, 


DA=77.45%, AUROC=0.869 


 


For F≥3 with a cut off of 1.61m/s: 


Se=79.07%, Sp= 94.83%, 


PPV=91.9%, NPV=85.9%, 


DA=89.21%, AUROC=0.900 


 


For F≥4 with a cut off of 2.00m/s: 


Se= 80.00%, Sp= 95.45%, 


PPV=90.3%, NPV=90.0%, 


DA=90.19%, AUROC=0.936 


 


TE 


For F≥1 with a cut off of 5.2kPa: 


Se= 85.26%, Sp= 92.86%, 


PPV=98.8%, NPV=48.1%, 


DA=86.36%, AUROC=0.918 


 


For F≥2 with a cut off of 8.1kPa: 


Se=84.85%, Sp= 92.35%, 


PPV=96.6%, NPV=80.4%, 


DA=88.18%, AUROC=0.961 


NA NA NA NA 
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liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


 


For F≥3 with a cut off of 9.6kPa: 


Se= 95.83%, Sp= 86.89%, 


PPV=85.2%, NPV=96.4%, 


DA=90%, AUROC=0.957 


 


For F=4 with a cut off of 13.1kPa: 


Se= 95.12%, Sp= 89.17%, 


PPV=84.8%, NPV=96.8%, 


DA=90.90%, AUROC=0.970 


 


 


 


Sporea et al. 


(2011a)[48] 


Sponsor identified 


and included. 


EAC rejected as 


study has an 


overlapping cohort 


with an included 


reference. 


How efficient is 


acoustic radiation 


force impulse 


elastography for the 


evaluation of liver 


stiffness? 


223 subjects; 


n=52 without 


fibrosis (n=38 


healthy volunteers 


and n=14 patients 


with F0 on LB), 


n=36 with F1, 


n=40 with F2, 


n=26 with F3 and 


n=69 with liver 


cirrhosis (n=46 


with LB and n=23 


with signs of 


cirrhosis). 


 


Comparator: VTq 


vs TE, LB. 


 


Assessed only at 


A strong linear correlation (Spearman 


rho = 0.870) between TE and 


fibrosis (p < 0.0001); a weaker 


correlation between VTq and fibrosis 


(Spearman rho = 0.646; p<0.0001). TE 


was also correlated with VTq 


(Spearman rho = 0.733, p<0.0001). 


 


From n=162 patients for whom LB was 


performed, n=14 (8.6%) had no fibrosis 


(F0), n=36 (22.2%) had mild fibrosis 


(F1), n=40 


(24.7%) had significant fibrosis (F2), 


n=26 (16%) had severe fibrosis (F3), 


and n=46 (28.4%) had cirrhosis (F4), 


according to the Metavir scoring system. 


For predicting significant fibrosis 


(F ≥ 2), TE with a cut-off of 7.1 


kPa has AUROC 0.953;  


VTq with a cut-off of 1.27 m/s has 


AUROC 0.890, sensitivity (Se) of 


88.7%, specificity (Sp) of 67.5%, 


positive predictive value (PPV) of 


64.5%, and negative predictive 


value (NPV) of 90% (p= 0.0044).  


 


For predicting cirrhosis (F=4), the 


optimum 


cut-off values were 14.4 kPa for 


TE (AUROC: 0.985, Se: 95.6%, 


Sp: 94.7%, PPV: 89.2%, 


NPV: 98%) and 1.7 m/s. 


For VTq (AUROC: 0.931, Se: 


93%, Sp: 86.7%, PPV: 73.6%, 


NPV: 96.9%) 


NA NA NA NA 
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EAC reference 


[sponsor reference] 


Study  Subjects 


 


Correlation in assessment of stage of 


liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


baseline. (p= 0.0102). 


Bota et al. (2013a)[18] 


Sponsor identified 


and included. 


EAC rejected as this 


study includes 


overlapping cohorts. 


Meta-analysis: VTQ 


elastography versus 


transient 


elastography for the 


evaluation of liver 


fibrosis. 


Thirteen studies 


(Eleven full-length 


articles and two 


abstracts) 


including n=1163 


patients with 


chronic 


hepatopathies 


(mixed). 


Comparator: VTq 


vs TE, LB. 


Assessed only at 


baseline. 


NA For detection of significant 


fibrosis, (F ≥ 2) summary 


sensitivity (Se) was 0.74 (95% CI: 


0.66–0.80) and specificity (Sp) 


was 0.83 (95% CI: 0.75–0.89) for 


VTq; while for TE the Se was 


0.78 (95% 


CI: 0.72–0.83) and Sp was 0.84 


(95% CI: 0.75–0.90).  


For cirrhosis, the summary Se 


was 0.87 (95% CI: 0.79–0.92) 


and Sp was 0.87 (95% CI: 0.81–


0.91) for VTq, and, respectively, 


0.89 (95% CI: 0.80–0.94) and 


0.87 (95% CI: 0.82–0.91) for TE.  


The diagnostic odds ratio of VTq 


and TE not significant for fibrosis 


[mean difference in rDOR = 0.27 


(95% CI: 0.69–0.14)] and 


cirrhosis [mean difference in 


rDOR = 0.12 (95% CI: 0.29–


0.52)]. 


LB used as 


gold standard 


NA NA NA 


Nierhoff et al. 


(2013)[viii]  


Excluded by 


sponsor, but 


included as possible 


evidence by EAC. 


Subsequently EAC 


rejected after further 


appraisal as the 


The efficiency of 


acoustic radiation 


force impulse-


imaging for the 


staging of liver 


fibrosis: A meta-


analysis. 


36 studies 


(comprised of 21 


full-length articles 


and 15 abstracts) 


including n=3951 


patients with 


chronic 


hepatopathies 


(mixed) 


NA AUROC for VTq: 


F≥2: 0.84 (95% CI, 0.80-0.87)  


F≥3: 0.89 (95% CI, 0.87-0.92) 


F=4: 0.91 (95% CI, 0.89-0.94) 


 


For F≥3 some of the 


heterogeneity may be explained 


by patients with hepatitis B:  


AUROC including hepatitis B: 


NA NA NA NA 
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EAC reference 


[sponsor reference] 


Study  Subjects 


 


Correlation in assessment of stage of 


liver disease and/or fibrosis using 


Metavir score 


Sensitivity and specificity (using 


AUROC) in assessment of liver 


fibrosis 


1) Use of anti-


viral drugs 


2) 


Requirement 


for liver biopsy 


Quality of 


life 


measures 


1) Hospital 


bed usage  


2) Length of 


Stay 


Device-


related 


adverse 


events 


study includes 


overlapping cohorts. 


Comparator: VTq 


vs LB. 


 


0.87 (95% CI, 0.85-0.90) 


AUROC excluding hepatitis B: 


0.92 (95% CI, 0.89-0.95) 


 


 


 


 


 


 


 


 


 


 


Appendix 3: Summary of key points from sponsor-excluded published studies 


EAC reference [sponsor 
reference] 


Sponsor submission reason for exclusion EAC  comments 


Liu et al. (2014)[1] Unclear The EAC disagree with exclusion of this paper. The study population (hepatitis B) 
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EAC reference [sponsor 
reference] 


Sponsor submission reason for exclusion EAC  comments 


the index, comparator and reference test fulfil the inclusion criteria. This is the only 
study published from this centre (Shenzhen, China). 


Calvaruso et al. (2014a)[3] Unclear The EAC agree with exclusion of this paper based on different reference test 
(proportionate collagen area) and duplication of study results with Calvaruso et al. 
(2014b)[5] 


Attia et al. (2014)[4] Study population autoimmune disease The EAC agree with exclusion of this paper based on study population.  


Calvaruso et al. (2014b)[5] Unclear The EAC agree with exclusion of this paper based on different reference test 
(proportionate collagen area).  


Sporea et al. (2013b)[6] Update The EAC agree with exclusion of this paper because this is a review article.  


Kan et al. (2013)[7] None by antiviral treatment The EAC agree with exclusion of this paper based on study design. This is not a 
diagnostic accuracy study but monitoring response to treatment during antiviral 
treatment.  


Calvaruso et al. (2013)[8] Unclear The EAC agree with exclusion of this paper based on different reference test 
(proportionate collagen area), and duplication of study results with Calvaruso et al. 
(2014b)[5]. 


Sporea et al. (2013c)[9] Unclear The EAC agree with exclusion of this paper based on study design. This is not a 
diagnostic accuracy study but a test repeatability investigation. No reference test.  


Kudo et al. (2013)[10] Guidelines The EAC agree with exclusion of this paper because this is a practices guidelines 
article.  


Aoki et al. (2013)[11] Unclear The EAC agree with exclusion of this paper based on study population 
(unidentified chronic liver disease)  


Atzori et al. (2013)[12] Unclear The EAC agree with exclusion of this paper based on study population (mixed 
chronic liver disease) 


Cassinotto et al. 
(2013a)[13] 


Unclear The EAC agree with exclusion of this paper based on study population (viral 
hepatitis + alcoholic/NASH disorder + other diseases).  


Sporea et al. (2013d)[14] Unclear The EAC agree with exclusion of this paper based on study design. This is not a 
diagnostic accuracy study but a test repeatability investigation. No reference test.  


Karlas et al. (2013)[15] Study population and comparator The EAC agree with exclusion of this paper based on study population (mixed) 
and study design (lack of biopsy) 


Bota et al. (2013b)[16] Unclear The EAC agree with exclusion of this paper because the outcome measurements 
are not provided (only positive predictive value and negative predictive value are 
provided) 


Schneider et al. (2013)[17] Unclear The EAC agree with exclusion of this paper because the two included population 
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EAC reference [sponsor 
reference] 


Sponsor submission reason for exclusion EAC  comments 


cohorts with hepatitis C and hepatitis B have been subsequently published in full 
in Friedrich-Rust et al. (2013)[25] and Friedrich-Rust et al. (2014)[2]. 


Bota et al. (2013a)[18] The meta analysis performed by Bota et al. 
did not provide summary information in the 
format, which was suitable for this analysis.  
Most importantly it failed to differentiate 
between the patient populations when 
summarising the accuracy data. [vii Bota et 
al]. 


The EAC agree with exclusion of this paper.  


D’Onofrio et al. (2013)[19] Review paper The EAC agree with exclusion of this paper because this is a review article.  


Potthoff et al. (2013)[20] Unclear The EAC agree with exclusion of this paper based on study design. No reference 
test.  


Cassinotto et al. 
(2013b)[21] 


Unclear The EAC agree with exclusion of this paper based on study population (mixed 
chronic liver disease). The abstract has been subsequently published in full.  


Badea et al. (2013)[22] Unclear The EAC agree with exclusion of this paper based because of the overlapping 
cohorts with later a publication, Friedrich-Rust et al. (2014)[2] 


Frulio et al. (2013)[23] Review paper The EAC agree with exclusion of this paper because this is a review article.  


Sporea et al. (2013a)[24] Unclear The EAC agree with exclusion of this paper based on study design. This is not a 
diagnostic accuracy study but a test repeatability investigation. No reference test.  


Rizzo et al. (2012)[27] Study population and comparator The EAC agree with exclusion of this paper based on study population (unclear, 
hepatocellular carcinoma) and study design (lack of biopsy) 


Forestier et al. (2012)[28] Unclear The EAC agree with exclusion of this paper based on study design. This is not a 
diagnostic accuracy study but response to treatment during antiviral treatment. No 
LB as a reference test 


Sporea et al. (2012d)[29] Unclear The EAC agree with exclusion of this paper based on study design (lack of biopsy) 


Lijima et al. (2012)[30] Reference test The EAC agree with exclusion of this paper. It is unclear if investigators used liver 
biopsy as the reference test. Furthermore this group has published their results in 
Sporea et al. (2012a)[26]. 


Bota et al. (2012a)[31] Unclear The EAC agree with exclusion of this paper based on study population (mixed 
patient cohort) 


Friedrich-Rust et al. 
(2012a)[32] 


Unclear The EAC agree with exclusion of this paper based on study design. This is not a 
diagnostic accuracy study but assessment of response to treatment during 
antiviral treatment.  
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EAC reference [sponsor 
reference] 


Sponsor submission reason for exclusion EAC  comments 


Le et al. (2012)[33] Unclear The EAC agree with exclusion of this paper based on study design. The 
comparator is TE but liver biopsy is not used as a reference test.  


Sherman et al. (2012a)[35] Study population (alcoholic liver disease)  The EAC agree with exclusion of this paper based on study population (alcoholic 
liver disease)  


Sherman et al. (2012b)[36] Study population (alcoholic liver disease) The EAC agree with exclusion of this paper based on study population (alcoholic 
liver disease) 


Bota et al. (2012b)[37] Unclear The EAC agree with exclusion of this paper based on study population (hepatitis 
C, hepatitis B, non viral hepatitis) and because of the overlapping cohorts with a 
full publication from Sporea et al. (2012a)[26] 


Sporea et al. (2012b)[38] Unclear The EAC agree with exclusion of this paper because it has been published in full 
by Sporea et al. (2012a)[26] 


Mandal et al. (2012)[39] Study population The EAC agree with exclusion of this paper based on study population (mixed 
population) 


Bota et al. (2012c)[40] Study population The EAC agree with exclusion of this paper based on study population (mixed 
population) 


Sporea et al. (2012c)[41] Unclear The EAC agree with exclusion of this paper because it has been published in full 
by Bota et al. (2012c)[40] 


Sporea (2012)[42] Review paper The EAC agree with exclusion of this paper because this is a review article.  


Sporea (2012)[43] Duplicate The EAC agree with exclusion of this paper because this is a review article.  


Mandal et al. (2011)[46] Unclear The EAC agree with exclusion of this paper based on study population (mixed 
population). Duplicate of sponsor reference 39 


Sporea et al. (2011c)[49] Unclear The EAC agree with exclusion of this paper based because of the overlapping 
cohorts with a multiple later publications from this group. 


Sporea et al. (2011b)[50] Unclear The EAC agree with exclusion of this paper based because of the overlapping 
cohorts with a multiple later publications from this group.  


Sporea et al. (2011e)[51] Study population The EAC agree with exclusion of this paper based on study population 
(unidentified chronic liver disease) 


Boursier et al. (2010)[53] Study population (unclear) and reference test 
(fibrosis blood test)  


The EAC agree with exclusion of this paper based on study population and 
reference test.  


Friedman (2010)[54] Review paper The EAC agree with exclusion of this paper because this is a review article.  


Sporea et al. (2010c)[56] Duplicate The EAC agree with exclusion of this paper based because of the overlapping 
cohorts with a multiple later publications from this group 


Lupsor et al. (2010)[57] Unclear The EAC agree with exclusion of this paper based because of the overlapping 
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EAC reference [sponsor 
reference] 


Sponsor submission reason for exclusion EAC  comments 


cohorts with a multiple later publications from this group 


Sporea et al. (2010b)[58] Duplicate The EAC agree with exclusion of this paper based because of the overlapping 
cohorts with a multiple later publications from this group. 


Sporea et al. (2010e)[59] Duplicate The EAC agree with exclusion of this paper based because of the overlapping 
cohorts with a multiple later publications from this group. 


Sporea et al. (2010a)[60] Unclear The EAC agree with exclusion of this paper based because of the overlapping 
cohorts with a multiple later publications from this group. 


Friedrich-Rust et al. 
(2009)[62] 


Unclear The EAC agree with exclusion of this paper based because of the overlapping 
cohorts with a multiple later publications from this group. 


Rifai et al. (2009) [63] Mixed study population The EAC agree with exclusion of this paper based on study population 
(unidentified chronic liver disease) 


Frulio et al. (2009)[64] Mixed population and unclear comparator The EAC agree with exclusion of this paper based on study population (viral 
hepatitis, alcoholic liver disease, cholestasis, right heart failure) 


Hsu et al. (2009)[65] Unclear comparator The EAC agree with exclusion of this paper based on unclear reference test. 
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Appendix 4: Clinical evidence search strategy 


Ovid Medline(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) 


1946 to Present; Searched on 10th July 2014, and Embase 1980 to 10th July 2014 
1 virtual touch tissue quantification.mp. 147  


2 acoustic radiation force impulse.mp. 990  


3 acoustic radiation force impulse imaging.mp. 520  


4 acoustic radiation force impulse elastography.mp. 158  


5 ARFI elastography.mp. 201  


6 elasticity imaging techniques.mp. or Elasticity Imaging Techniques/ 9012  


7 liver diseases.mp. or Liver Diseases/ 170252  


8 liver fibrosis.mp. or Liver Cirrhosis/ 168289  


9 Hepatitis/ or Hepatitis B, Chronic/ or Hepatitis, Viral, Human/ or Hepatitis B/ 
or Hepatitis C/ or Hepatitis C, Chronic/ or hepatitis.mp. 


469924  


10 prognosis.mp. or Prognosis/ 1071074  


11 predictive.mp. or "Predictive Value of Tests"/ 559008  


12 receiver operating characteristic.mp. or ROC Curve/ 100654  


13 adverse event.mp. 35527  


14 "Sensitivity and Specificity"/ or diagnostic accuracy.mp. 647660  


15 antiviral.mp. or Antiviral Agents/ 209075  


16 quality of life.mp. or "Quality of Life"/ 507828  


17 1 or 2 or 3 or 4 or 5 or 6 9406  


18 7 or 8 or 9 697146  


19 10 or 11 or 12 or 13 or 14 or 15 or 16 2800715  


20 17 and 18 and 19 1983  


21 limit 20 to english language 1855  


22 limit 21 to yr="2009 -Current" 1680  


23 limit 22 to humans 1474  


24 remove duplicates from 23 1131  


 
The Cochrane Library, to present; searched on 11th July 2014. 


 Search all text acoustic radiation force impulse 


OR Search all text ARFI elastography 


OR Search all text ARFI 


OR Search all text virtual touch tissue quantification 


OR Search all text elasticity imaging  


 
DARE, to present; searched on 11th July 2014. 
Any field acoustic radiation force impulse OR 


Any field virtual touch tissue quantification OR 


Any field elasticity imaging   
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Appendix 5: Summary of all EAC systematic review identified studies (n=49) 


Author(s) Title Publication Decision 


Bota S, Sporea I, Sirli R, Popescu A, 
Jurchis A 


Factors which influence the accuracy of 
acoustic radiation force impulse (ARFI) 
elastography for the diagnosis of liver 
fibrosis in patients with chronic hepatitis C. 


Ultrasound in Medicine and 
Biology. 2013, 39(3):407-12 


The EAC excludes this study as it 
has an overlapping patient cohort 
with another included study. 


Bota S, Sporea I, Sirli R, Popescu A, 
Danila M, Jurchis A, Gradinaru-Tascau O 


How often do we "miss" chronic hepatitis C 
patients with at least significant fibrosis by 
using acoustic radiation force impulse 
elastography (ARFI) cut-off values 
proposed by meta-analysis? 


Ultraschall in der Medizin 
2013; 34 – WS_SL1_05 


The EAC excludes this meta-analysis 
as it overlaps other included studies 
and has a mixed patient cohort. 


Bota S, Sporea I, Peck-Radosavljevic M, 
Sirli R, Tanaka H, Iijima H, et al. 


The influence of aminotransferase levels 
on liver stiffness assessed by Acoustic 
Radiation Force Impulse Elastography: A 
retrospective multicentre study. 


Digestive and Liver Disease. 
2013; 45(9):762-8. 


The EAC excludes this study as it 
has an overlapping patient cohort 
with another included study. 


Bota S, Herkner H, Sporea I, Salzl P, Sirli 
R, Neghina AM, et al. 


Meta-analysis: ARFI elastography versus 
transient elastography for the evaluation of 
liver fibrosis.  


Liver International. 2013; 
33(8):1138-47. 


The EAC excludes this meta-analysis 
as it has an overlapping patient 
cohort with another included study. 


Boursier J, Isselin G, Fouchard-Hubert I, 
Oberti F, Dib N, Lebigot J, et al. 


Acoustic radiation force impulse: A new 
ultrasonographic technology for the 
widespread noninvasive diagnosis of liver 
fibrosis. 


European Journal of 
Gastroenterology and 
Hepatology. 2010; 22(9):1074-
84. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Cassinotto C, Lapuyade B, Ait-Ali A, 
Vergniol J, Gaye D, Foucher J, et al. 


Liver fibrosis: Noninvasive assessment with 
acoustic radiation force impulse 
elastography - Comparison with Fibroscan 
M and XL probes and FibroTest in patients 
with chronic liver disease. 


Radiology. 2013; 269(1):283-
92. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Chen SH, Li YF, Lai HC, Kao JT, Peng CY, 
Chuang PH, et al. 


Effects of patient factors on noninvasive 
liver stiffness measurement using acoustic 
radiation force impulse elastography in 
patients with chronic hepatitis C. 


BMC Gastroenterology. 2012; 
12(105). 


The EAC includes this study. 


Chen SH, Li YF, Lai HC, Kao JT, Peng CY, Noninvasive assessment of liver fibrosis via Journal of Viral Hepatitis. The EAC excludes this study as it 
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Author(s) Title Publication Decision 


Chuang PH, et al. spleen stiffness measurement using 
acoustic radiation force impulse 
sonoelastography in patients with chronic 
hepatitis B or C. 


2012; 19(9):654-63. uses spleen measurements. 


Chen S, Sanchez W, Callstrom MR, 
Gorman B, Lewis JT, Sanderson SO, et al. 


Assessment of liver viscoelasticity by using 
shear waves induced by ultrasound 
radiation force. 


Radiology. 2013; 266(3):964-
70. 


The EAC excludes this study as it 
does not use VTq. 


Chung JH, Ahn HS, Kim SG, Lee YN, Kim 
YS, Jeong SW, et al. 


The usefulness of transient elastography, 
acoustic-radiation-force impulse 
elastography, and real-time elastography 
for the evaluation of liver fibrosis. 


Clinical and molecular 
hepatology. 2013; 19(2):156-
64. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Colombo S, Buonocore M, Del Poggio A, 
Jamoletti C, Elia S, Mattiello M, et al. 


Head-to-head comparison of transient 
elastography (TE), real-time tissue 
elastography (RTE), and acoustic radiation 
force impulse (ARFI) imaging in the 
diagnosis of liver fibrosis. 


Journal of Gastroenterology. 
2012; 47(4):461-9. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Crespo G, Fernandez-Varo G, Marino Z, 
Casals G, Miquel R, Martinez SM, et al. 


ARFI, FibroScan, ELF, and their 
combinations in the assessment of liver 
fibrosis: a prospective study. 


Journal of hepatology. 2012; 
57(2):281-7. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Ebinuma H, Saito H, Komuta M, Ojiro K, 
Wakabayashi K, Usui S, et al. 


Evaluation of liver fibrosis by transient 
elastography using acoustic radiation force 
impulse: comparison with Fibroscan. 


Journal of 
Gastroenterology.1238; 
46(10):1238-48. 


The EAC exclude this study as it has 
anoverlapping patient cohort with 
another included study. 


Fierbinteanu-Braticevici C, Andronescu D, 
Usvat R, Cretoiu D, Baicus C, Marinoschi 
G. 


Acoustic radiation force imaging 
sonoelastography for noninvasive staging 
of liver fibrosis. 


World J Gastroenterol. 2009; 
15(44):5525-32. 


The EAC excludes this study as it 
has an overlapping patient cohort 
with another included study. 


Forestier N, Gaus A, Herrmann E, Sarrazin 
C, Bojunga J, Poynard T, et al. 


Acoustic radiation force impulse imaging 
for evaluation of antiviral treatment 
response in chronic hepatitis C.  


Journal of Gastrointestinal and 
Liver Diseases. 2012; 
21(4):367-73. 


The EAC excludes this study as it 
does not use liver biopsy as a 
comparator. 


Friedrich-Rust M, Ong M, Martens S, 
Sarrazin C, Bojunga J, Zeuzem S, et al. 


Performance of Transient Elastography for 
the Staging of Liver Fibrosis: A Meta-
Analysis.  


Gastroenterology. 2008; 
134(4):960-74.e8. 


The EAC excludes this meta-analysis 
as it overlaps other included studies 
and has a mixed patient cohort. 


Friedrich-Rust M, Wunder K, Kriener S, 
Sotoudeh F, Richter S, Bojunga J, et al. 


Liver fibrosis in viral hepatitis: Noninvasive 
assessment with acoustic radiation force 
impulse imaging versus transient 


Radiology. 2009; 252(2):595-
604. 


The EAC excludes this study as it 
has anoverlapping patient cohort with 
another included study. 
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Author(s) Title Publication Decision 


elastography. 


Friedrich-Rust M, Lupsor-Platon M, De 
Knegt R, Dries V, Buggisch P, Gebel M, et 
al. 


Acoustic radiation force impulse-imaging in 
comparison to transient elastography for 
non-invasive assessment of liver fibrosis in 
chronic hepatitis C: A prospective 
international multicenter study. 


Journal of Hepatology. 2014; 
60(1):S411-S2. 


The EAC includes this study. The 
sponsor also identified this study. 


Friedrich-Rust M, Buggisch P, De Knegt 
RJ, Dries V, Shi Y, Matschenz K, et al. 


Acoustic radiation force impulse imaging 
for non-invasive assessment of liver 
fibrosis in chronic hepatitis B.  


Journal of Viral Hepatitis. 
2013; 20(4):240-7. 


The EAC includes this study. The 
sponsor also identified this study. 


Goertz RS, Zopf Y, Jugl V, Heide R, 
Janson C, Strobel D, et al. 


Measurement of liver elasticity with 
acoustic radiation force impulse (ARFI) 
technology: an alternative noninvasive 
method for staging liver fibrosis in viral 
hepatitis. 


Ultraschall in der Medizin. 
2010; 31(2):151-5. 


The EAC excludes this study as it 
does not use the METAVIR scoring 
system. 


Goertz RS, Sturm J, Zopf S, Wildner D, 
Neurath MF, Strobel D. 


Outcome analysis of liver stiffness by ARFI 
(acoustic radiation force impulse) 
elastometry in patients with chronic viral 
hepatitis B and C.  


Clin Radiol. 2014; 69(3):275-9. 
 


The EAC excludes this study as it 
does not use the METAVIR scoring 
system. 


Goertz RS, Sturm J, Pfeifer L, Wildner D, 
Wachter DL, Neurath MF, et al. 


ARFI cut-off values and significance of 
standard deviation for liver fibrosis staging 
in patients with chronic liver disease. 


Annals of Hepatology. 2013; 
12(6):935-41. 


The EAC excludes this study as it 
does not use the METAVIR scoring 
system. 


Guo Y, Parthasarathy S, Goyal P, 
McCarthy R, Larson A, Miller F. 


Magnetic resonance elastography and 
acoustic radiation force impulse for staging 
hepatic fibrosis: a meta-analysis.  


Abdominal Imaging. 2014 e-
pub ahead of print 


The EAC excludes this meta-analysis 
as it overlaps with other included 
studies and has a mixed patient 
cohort. 


Hanquinet S, Rougemont AL, Courvoisier 
D, Rubbia-Brandt L, McLin V, Tempia M, et 
al. 


Acoustic radiation force impulse (ARFI) 
elastography for the noninvasive diagnosis 
of liver fibrosis in children.  


Pediatric Radiology. 2013; 
43(5):545-51. 
 


The EAC excludes this study as it 
has a mixed patient cohort. 


Haque M, Robinson C, Owen D, Yoshida 
EM, Harris A. 


Comparison of acoustic radiation force 
impulse imaging (ARFI) to liver biopsy 
histologic scores in the evaluation of 
chronic liver disease: A pilot study. 


Annals of Hepatology. 2010; 
9(3):289-93. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Joo SK, Kim W, Kim HY, Kim BG, Kim DH. Prospective comparison of noninvasive 
fibrosis assessment to predict advanced 


Hepatology International. 
2014; 8(1):S198. 


The EAC excludes this study as the 
available abstract does not provide 
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Author(s) Title Publication Decision 


fibrosis or cirrhosis in Asian patients with 
hepatitis C.  


sufficient ARFI results.  


Karlas T, Pfrepper C, Wiegand J, Wittekind 
C, Neuschulz M, Mossner J, et al. 


Acoustic radiation force impulse imaging 
(ARFI) for non-invasive detection of liver 
fibrosis: Examination standards and 
evaluation of interlobe differences in 
healthy subjects and chronic liver disease. 


Scandinavian Journal of 
Gastroenterology. 2011; 
46(12):1458-67. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Kircheis G, Sagir A, Vogt C, Vom Dahl S, 
Kubitz R, Haussinger D. 


Evaluation of acoustic radiation force 
impulse imaging for determination of liver 
stiffness using transient elastography as a 
reference.  


World Journal of 
Gastroenterology. 2012; 
18(10):1077-84. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Kuroda H, Kakisaka K, Tatemichi Y, 
Sawara K, Miyamoto Y, Oikawa K, et al. 


Non-invasive evaluation of liver fibrosis 
using acoustic radiation force impulse 
imaging in chronic hepatitis patients with 
hepatitis C virus infection. 


Hepato Gastroenterology. 
2010; 57(102-103):1203-7. 


The EAC includes this study.  


Lachtara M, Laurans L, Wawrzynowicz-
Syczewska M, Mietkiewski J, Jurczyk K. 


Quantitative shear wave ultrasound 
elastography: A new, non-invasive method 
for liver fibrosis staging in patients with 
chronic hepatitis C.  


Experimental and Clinical 
Hepatology. 2012; 8(3-4):13-6. 
 


The EAC excludes this study as it 
does not use VTq. 


Liu Y, Dong CF, Yang G, Liu J, Yao S, Li 
HY, et al. 


Optimal linear combination of ARFI, 
transient elastography and APRI for the 
assessment of fibrosis in chronic hepatitis 
B.  


Liver Int. 2014 e-pub ahead of 
print 


The EAC includes this study. 


Lupsor M, Badea R, Stefanescu H, 
Sparchez Z, Branda H, Serban A, et al. 


Performance of a new elastographic 
method (ARFI technology) compared to 
unidimensional transient elastography in 
the noninvasive assessment of chronic 
hepatitis C. Preliminary results. 


Journal of Gastrointestinal and 
Liver Diseases. 2009; 
18(3):303-10. 


The EAC excludes this study as it 
has an overlapping patient cohort 
with another study. 


Nishikawa T, Hashimoto S, Kawabe N, 
Harata M, Nitta Y, Murao M, et al. 


Factors correlating with acoustic radiation 
force impulse elastography in chronic 
hepatitis C.  


World Journal of 
Gastroenterology. 2014; 
20(5):1289-97. 


The EAC includes this study. 


Piscaglia F, Salvatore V, Di Donato R, 
D'Onofrio M, Gualandi S, Gallotti A, et al. 


Accuracy of VirtualTouch Acoustic 
Radiation Force Impulse (ARFI) imaging for 
the diagnosis of cirrhosis during liver 


Ultraschall in der Medizin. 
2011; 32(2):167-75. 


The EAC excludes this study as it 
has an overlapping patient cohort 
with another included study. 
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Author(s) Title Publication Decision 


ultrasonography 


Ricci P, Marigliano C, Cantisani V, Porfiri 
A, Marcantonio A, Lodise P, et al. 


Ultrasound evaluation of liver fibrosis: 
preliminary experience with acoustic 
structure quantification (ASQ) software.  


La Radiologia Medica. 2013; 
118(6):995-1010. 
 


The EAC excludes this study as it 
does not use VTq. 


Rizzo L, Calvaruso V, Cacopardo B, Alessi 
N, Attanasio M, Petta S, et al. 


Comparison of transient elastography and 
acoustic radiation force impulse for non-
invasive staging of liver fibrosis in patients 
with chronic hepatitis C. 


American Journal of 
Gastroenterology. 2011; 
106(12):2112-20. 


The EAC includes this study. 


Shah A, Jaffer O, Lung P, Bosanac D, 
Sidhu P. 


Acoustic radiation force impulse (ARFI) 
imaging can identify early fibrosis in viral 
hepatitis: Preliminary results in 83 patients 
compared with aspartate transaminase to 
platelet ratio index (APRI) and 
simultaneous liver biopsy.  


Clinical Radiology. 2013; 
68:S7. 


The EAC excludes this study as it 
does not use the METAVIR scoring 
system. 


Sporea I, Sirli R, Popescu A, Bota S, 
Badea R, Lupsor M, et al. 


Is it better to use two elastographic 
methods for liver fibrosis assessment? 


World Journal of 
Gastroenterology. 2011; 
17(33):3824-9. 


The EAC excludes this study as it 
has an overlapping patient cohort 
with another included study. 


Sporea I, Badea R, Sirli R, Lupsor M, 
Popescu A, Danila M, et al. 


How efficient is acoustic radiation force 
impulse elastography for the evaluation of 
liver stiffness? 


Hepatitis Monthly. 2011; 
11(7):532-8. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Sporea I, Sirli R, Popescu A, Danila M. Acoustic Radiation Force Impulse (ARFI)--
a new modality for the evaluation of liver 
fibrosis. 


Medical ultrasonography. 
2010; 12(1):26-31. 


The EAC excludes this study as it 
has an overlapping patient cohort 
with another included study. 


Sporea I, Sirli R, Bota S, Popescu A, 
Sendroiu M, Jurchis A. 


Comparative Study Concerning the Value 
of Acoustic Radiation Force Impulse 
Elastography (ARFI) in Comparison with 
Transient Elastography (TE) for the 
Assessment of Liver Fibrosis in Patients 
with Chronic Hepatitis B and C. 


Ultrasound in Medicine and 
Biology. 2012; 38(8):1310-6. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Sporea I, Bota S, Peck-Radosavljevic M, 
Sirli R, Tanaka H, Iijima H, et al. 


Acoustic Radiation Force Impulse 
Elastography for fibrosis evaluation in 
patients with chronic hepatitis C: An 
international multicenter study. 


European Journal of 
Radiology. 2012; 81(12):4112-
8. 


The EAC includes this study. The 
sponsor also identified this study. 


Sporea I, Bota S, Gradinaru-Tascau O, Sirli Which are the cut-off values of 2D-Shear European Journal of The EAC excludes this study as it 
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Author(s) Title Publication Decision 


R, Popescu A, Jurchis A. Wave Elastography (2D-SWE) liver 
stiffness measurements predicting different 
stages of liver fibrosis, considering 
Transient Elastography (TE) as the 
reference method ? 


Radiology. 2014; 83(3):e118-
e22. 
 


does not use VTq. 


Takahashi H, Ono N, Eguchi Y, Eguchi T, 
Kitajima Y, Kawaguchi Y, et al. 


Evaluation of acoustic radiation force 
impulse elastography for fibrosis staging of 
chronic liver disease: A pilot study. 


Liver International. 2010; 
30(4):538-45. 


The EAC excludes this study as it 
has an overlapping patient cohort 
with another included study. 


Toshima T, Shirabe K, Takeishi K, 
Motomura T, Mano Y, Uchiyama H, et al. 


New method for assessing liver fibrosis 
based on acoustic radiation force impulse: 
a special reference to the difference 
between right and left liver. 


Journal of Gastroenterology. 
2011; 46(5):705-11. 


The EAC excludes this study as it 
has a mixed patient cohort. 


Vermehren J, Polta A, Zimmermann O, 
Herrmann E, Poynard T, Hofmann WP, et 
al. 


Comparison of acoustic radiation force 
impulse imaging with transient 
elastography for the detection of 
complications in patients with cirrhosis.  


Liver International. 2012; 
32(5):852-8. 


The EAC excludes this study as it 
has a mixed patient cohort.  


Yamada R, Hiramatsu N, Oze T, Morishita 
N, Harada N, Miyazaki M, et al. 


 Significance of liver stiffness measurement 
by acoustic radiation force impulse (ARFI) 
among hepatitis C patients.  


Journal of Medical Virology. 
2014; 86(2):241-7. 
 


The EAC includes this study 


Yap WW, Kirke R, Yoshida EM, Owen D, 
Harris AC. 


Non-invasive assessment of liver fibrosis 
using ARFI with pathological correlation, a 
prospective study.  


Annals of hepatology. 2013; 
12(4):608-15. 
 


The EAC excludes this study as it 
has a mixed patient cohort. 


Ye XP, Ran HT, Cheng J, Zhu YF, Zhang 
DZ, Zhang P, et al. 


Liver and spleen stiffness measured by 
acoustic radiation force impulse 
elastography for noninvasive assessment 
of liver fibrosis and esophageal varices in 
patients with chronic hepatitis B. 


Journal of Ultrasound in 
Medicine. 2012; 31(8):1245-
53. 


The EAC includes this study. 
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Appendix 6: Search Strategy for Economic Evidence 


Embase 1980 to 2014 Week 28, Ovid MEDLINE(R) In-Process & Other Non-
Indexed Citations and Ovid MEDLINE(R) 1946 to Present; Searched on 14th 
July 2014 


1 virtual touch tissue quantification.mp. 147 


2 vtq.mp 66 


3 acoustic radiation force impulse.mp. 992 


4 acoustic radiation force impulse imaging.mp. 521 


5 acoustic radiation force impulse elastography.mp. 158 


6 ARFI elastography.mp. 201 


7 transient elastography.mp 2479 


8 ultrasound elastography.mp 882 


9 TE.mp 2014 


10 elasticity imaging techniques.mp. or Elasticity Imaging 


Techniques/ 


9032 


11 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 10642 


12 liver diseases.mp. or Liver Diseases/ 170396 


13 liver fibrosis.mp. or Liver Cirrhosis/ 168425 


14 Hepatitis/ or Hepatitis B, Chronic/ or Hepatitis, Viral, Human/ 


or Hepatitis B/ or Hepatitis C/ or Hepatitis C, Chronic/ or 


hepatitis.mp. 


470226 


15 12 or 13 or 14 697609 


16 cost$.mp 1102202 


17 economic$.mp 690492 


18 16 or 17 1577913 


19 11 and 15 and 18 173 


20 limit 19 to english language 156 


21 limit 20 to yr="2000 -Current" 156 
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22 limit 21 to humans 139 


23 remove duplicates from 22 113 


 


 
NHS EED and HTA databases (14 July 2013) 


(acoustic radiation force impulse OR virtual touch tissue quantification OR 


elasticity imaging) IN NHSEED, HTA FROM 2000 TO 2014 (11) 


 


ECONLIT (14 July 2013)  


(Hepatitis/ OR Hepatitis B, Chronic/ OR Hepatitis, Viral, Human/ OR Hepatitis 


B/ OR Hepatitis C/ OR Hepatitis C, Chronic/ OR hepatitis.mp.) AND (acoustic 


radiation force impulse OR elasticity imaging OR virtual touch tissue 


quantification) AND (cost$ OR economic$) (0) 
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The purpose of this table is to show where the External Assessment Centre relied in their assessment of the topic on information or 
evidence not included in the sponsors’ original submission.  This is normally where the External Assessment Centre: 
 


a) become aware of additional relevant evidence not submitted by the sponsor 
b) need to check “real world” assumptions with NICE’s expert advisers, or 
c) need to ask the sponsor for additional information or data not included in the original submission, or 
d) need to correspond with an organisation or individual outside of NICE 


 
These events are recorded in the table to ensure that all information relevant to the assessment of the topic is made available to 
MTAC.  The table is presented to MTAC in the Assessment Report Overview, and is made available at public consultation.    
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


2 & 3 Sponsor  Multiple Questions –Teleconference notes & sponsor’s written response 
included in Appendix 1. 


No further 
action 
required. 


2 & 3 Email to Sponsor on 01/07/14:  


Could you provide us with the 
reasons why the following three 
references (included in 
Appendix 2) were rejected 


 


Replies received on 02/07/14 and 09/07/14: 
 


18: P78 of the submission 
The meta analysis performed by Bota et al did not provide summary 
information in the format which was suitable for this analysis.  Most 
importantly it failed to differentiate between the patient populations when 
summarising the accuracy data. [vii Bota et al].  
 
16: It is a meeting abstract by the Romanian group.  I took the view that there 
was probably overlap in the papers of which the name Sporea occurred.  It 
may be that they are on performance pay.  I included papers by these authors 
but not all of them.  
 
1: The reason why I rejected reference 1 was at the time I couldn’t get hold of 
it.  I think this was because it was an electronic version prior to publication.  I 
have looked at the paper as part of Section C and there is no reason not to 
include it in section B.  My criticism is that it that they don’t state the depth 
from the liver capsule from where they took their VTq measurements. 


No further 
action 
required. 
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


2 Email to Sponsor on 02/07/14: 


How does the 5.0 release 
(November 2013) improve 
robustness, as in how would a 
pre and post this release vary? 
Will it affect the results acquired 
to the extent that we should 
only be comparing papers using 
this particularly release?  


 
Reply received on 06/08/14: 


The principle of the shear wave generation and estimation methods stays 
unchanged.  Tuning of the shear wave generation and detection spatial 
configuration and signal processing pipelines have been done from version to 
version to increase the robustness of the estimates in the imaging field of 
view.  These improvements in robustness do not affect the shear wave 
values. The effect is fewer “x.xx” values in more difficult patients, thus 
improving the success rate which was already quite a bit better than 
Fibroscan. 


No further 
action 
required. 


2 & 3 Email to Expert Advisers 
(Hepatologists, 
Sonographers and 
Radiologists) on 03/07/14: 


According to the current 
diagnostic algorithm for 
assessing fibrosis in chronic 
hepatitis B (HBV) and C (HCV), 
patients do not receive antiviral 
treatment until they reach stage 
F3 (METAVIR) for HBV and 


 
Reply from Paul Sidhu received 04/07/14: 
 
This is a very clinical question. 
 
Response from Philip Shorvon received 21/07/14: 
 
This is a very clinical question which I cannot really answer 
 
Response from David Sherman received 01/08/14: 
 
The national and international guidelines for viral hepatitis are continually 
moving. For HCV, the prospect of shorter duration of treatment with new 


No further 
action 
required.  
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


stage F1-F2 (METAVIR) for 
HCV. Could you please clarify 
whether the claim ‘earlier 
identification of fibrosis in 
patients with viral hepatitis 
should allow earlier intervention 
with anti-viral drugs, which can 
reverse the course of early 
disease’ would be applicable in 
both HBV and HCV, or just 
HCV?  


drugs available next year suggest that nearly all patients with HCV who do 
not have contraindications are likely to undergo treatment. Accurate non-
invasive identification of fibrosis stage would be advantageous in this 
situation, however. 
 
With respect to HBV, decisions are made on inflammatory grade on biopsy as 
well as stage, in addition to LFTs, viral load and other factors. Some patients 
with F1 or F2 may be treated also. 
 
The other point is that Liver biopsy, the current gold standard, is not 
completely infallible, as we have learned in our work on ARFI / VTq over the 
past few years.  


All Email to Expert Advisers 
(Hepatologists, 
Sonographers and 
Radiologists) on 14/07/14: 


1. What is the overall 
prevalence of liver fibrosis 
among patients with chronic 
hepatitis B or C in England 
and Wales? What is its 
distribution for different 
stages of fibrosis (using 


 
Reply from Edmund Godfrey received 15/07/14: 
 
Questions 1, 2, and 5 would be better addressed to a hepatologist, as a 
radiologist these questions lie outside my field of expertise. I have a research 
background in elastography and its accuracy in staging fibrosis rather than 
the management of patients with fibrosis.  
  
3. There are no known adverse effects from diagnostic ultrasound. I am not 
aware of any and I do not foresee any problems with this technique. 
  
4. In my practice, no shows are uncommon for liver biopsy appointments, a 
guesstimate would be 1 in 30-40 appointments.  


No further 
action 
required. 
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


Metavir score F1-F4)? 
 


2. What is the expected 
annual disease progression 
for each stage of fibrosis? In 
other words, what 
proportion of patients 
diagnosed with fibrosis F1 
or F2 is likely to progress to 
F3 or F4 annually? 
Likewise, what's the 
proportion of patients 
diagnosed with F3 fibrosis 
expected to progress to F4 
fibrosis annually? 


 
3. From our searches, we 


have identified no reported 
adverse events with this 
technology. Are there any 
adverse events which you 
are aware of, or are there 
any which you could see 
potentially occurring? 


 


 


Reply from Priya Narayanan received 16/07/14: 
 
Many of these questions would be best answered by a hepatologist. With 
regards to adverse events, I have had none and do not know of adverse 
effects quoted in the literature. 
 
Reply from Philip Shorvon received 21/07/14: 
 
Your questions are very pertinent and many require a very detailed 
knowledge of the literature of the clinical aspects of Hep B and Hep C 
infections which I do not have. I am a radiologist so more in tune with the 
literature surround the test rather than epidemiology of the diseases. 
 
The literature certainly suggests that the accuracy of TE and ARFI VTq are 
similar (if not in favour of ARFI) and therefore the arguments for its inclusion 
in clinical pathways is also similar. Conversely if you are going to look at 
whether elastography should be in the hepatitis pathways (as in the current 
NICE guidance for Hep B) this will probably aslo apply to TE 
 


1.  I do not have data on this. 
 


2. Again I do not have data on this. 
 


3. I know of no adverse effects and would not expect one. It uses 
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


4. Would you be able to give a 
rough idea of the proportion 
of ‘no shows’ for liver biopsy 
appointments? 


 
5. Would you consider clinical 


studies conducted in other 
European countries (such 
as Romania and Germany) 
as being applicable to the 
UK population? What about 
studies conducted within 
Asia (e.g. China, Taiwan 
and Japan)? Are there 
significant differences 
between the results 
acquired using VTq in 
different ethnic groups? 


ultrasound which are decades of use has been shown to be safe. It 
does use a high energy pulse but puts a cooling time between 
reading. 
 


4. This will be variable according to where your service is. We have a 
large population of first and second generation immigrants, in whom 
half the population do not have English as their first language, who 
are on the move a lot and who go back to their countries of origin very 
often. As a consequence we do get DNA's- around 10%. In a less 
diverse population I would expect less than 5% as the biopsy is a 
major event in their lives which many find very daunting and by the 
time they agree they want to get it over with as quickly as possible 
 


5. I do not know any data comparing ethnic groups. One issue is the 
prevalence of obesity- the technique has more failures with obese 
subjects and probably more variable results. In some Asian countries 
obesity is much less prevalent. Furthermore there are different 
genotypes but I don’t know of studies comparing the accuracy in 
different genotypes. 


 
Reply from Paul Sidhu received 24/07/14: 
 


1. I cannot answer this. 
2. I cannot answer this. 
3. There are no adverse effects with this technology in the liver – 
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


concern about the energy input into smaller vulnerable structures e.g. 
retina have been raised, without evidence of damage, and should not 
be used on the developing fetus. 


4. In ultrasound 10-15%. 
5. German and Romanian studies may not be applicable to the UK as 


our Hep b/C population is worldwide; we need to have local UK 
studies  
Same with China/Japan =- these patients are very different particularly 


body habitus!! 
 


I am not sure about any differences between ethnic groups – maybe a 
good study! 
 
Reply from David Sherman received 01/08/14: 
 


1. I have looked in the NICE guidelines and elsewhere for this data and 
cannot find reliable UK data. I discovered this paper which represents 
international figures from Hep B trials from several centres, which is of 
some use, however. Given the variability between regions and ethnic 
make up, it may be difficult to get really accurate data. I would 
estimate that 20 – 25% of both HCV and HBV patients at our centre 
are F3 or F4, for example.  
 
We have data on about 100 patients with simultaneous Biopsy and 
ARFI / VTq, and I will try and get this for you.  A more detailed search 
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


may be needed. 


 
2. Cannot give a short answer on this one. Many factors influence 


disease progression.  
 
For HCV, it is said that the progression from F0 at infection to F4 
cirrhosis takes 20 – 30 years, but not all do progress at this rate. 
For HBV, variability is greater depending upon host factors, 
progression through virological life cycles, age of infection etc. As 
such, you are looking at shorter periods of 5 years to longer 
possibilities of 50 or more ! But variation is enormous. 


 
You may need your resources to do a formal literature review on 
these topics, however. 


 
3. Not really ! I am not aware of any direct adverse effects. 


 
4. In our Institution I would estimate 5% or less, but can check with my 


colleague if accurate data needed. 
 


5. An interesting question. I think that the answer is “Yes” provided the 
samples are corrected for age, BMI, technique, liver disease aetiology 
and technical factors. I doubt (but do not know) that race / ethnic 
origin itself is an independent predictor of liver stiffness, nor is there 
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


any evidence of the same! 


All Email to Expert Advisers 
(Hepatologists) on 16/07/14: 


Are there any groups of patients 
for whom VTq is not a suitable 
technique? 


 
Reply from David Sherman received 01/08/14: 
 
Not really, although we do not do sick patients in ITU because the machine is 
not portable, and ascites and other factors would reduce the success rate. 
 
The other area that really should be considered is CHILDREN – there is a 
great need for accurate non-invasive diagnosis in this group, without the need 
for biopsy. 


No further 
action 
required. 


4 Email to Sponsor on 16/07/14: 


In Table C1 (Prisma diagram) 
on page 87 of the submission, it 
is indicated that 11 potentially 
relevant publications were 
found. Of these, 4 + 1(CEP 
report) were included for 
review. Is there any chance you 
could provide us with the 
references for the 7 excluded 
studies?  


 
Reply received on 17/07/14:  
 
References provided (see appendix 3). 


 


No further 
action 
required. 
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


2 Email to Sponsor on 21/07/14: 


In section 4 (regulatory 
information), you state that the 
product has been CE marked 
since 2008. The attached 
declarations of conformity were 
dated 2012. Would it be 
possible to see the ones from 
2008 as well? 


Reply received on 22/07/14: 


Attached 2008 declaration of conformity, as requested (Appendix 4). 


 


No further 
action 
required. 


2/3 Email to Expert Advisers 
(Hepatologists, 
Sonographers and 
Radiologists) on 25/07/14: 


Do you consider the current 
clinical pathway, and the 
potential new clinical pathway 
including VTq presented by the 
sponsor for hepatitis B and 
hepatitis C to be appropriate? 
Are there any changes you 
would make or deviations to 


 
Reply from David Sherman received 01/08/14: 


 
I have looked at both the TE bases and VTq / ARFI based pathways. I 
assume that these are based upon the published evidence as outlined.  
 
With respect to Hep C, I think that from personal experience very few patients 
are now biopsied and, with the advent of even more effective drug therapy 
this need will reduce. The pathways suggest that for TE it is important to 
biopsy those with intermediate liver stiffness values, due to the date 
suggesting reduced accuracy for prediction of Metavir stage. In practice, 
biopsies may be done more in those not proceeding to treatment, and in 
those who treatment has failed to achieve an SVR.  


No further 
action 
required. 
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


current NHS practice? (The four 
clinical pathways are in the 
document attached?) 


 


 
For VTq in Hep C, the assumption is that the accuracy is less at the lower 
end of the range, but the evidence in this area needs review, I think. My 
feeling is that the need for biopsy will continue to drop in this group. 
 
The situation is different for Hep B, where biopsy is needed for groups with 
intermediate or lower liver stiffness. Is the data there to make a distinction 
between TE and ARFI ?  – I think that careful re-appraisal of the studies may 
be needed.  
 
In the case of Hep B, one of the major determinates of the need for biopsy is 
the worry about missing significant necro-inflammation in the liver which is not 
detected by stiffness measurements (see recent EASL / AASLD guidelines), 
so ALT levels, E antigen status and particularly quantitative Hepatitis B DNA 
levels (intermediate values between 2,000 and 20,000 IU/ml, for example) are 
also taken into account. These can be very important factors contributing to a 
decision on treatment.  
 
I think therefore that these specific HBV DNA levels and “high / low risk” 
status should be added to the algorithm for VTq in Hep B, but the views of 
other experts in this area would be of interest. 
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Submission 
Document 


Section/Sub-
section 
number 


Question / Request  


Please indicate who was 
contacted. If an Expert Adviser, 
only include significant 
correspondence and include 
clinical area of expertise. 


Response 


Attach additional documents provided in response as Appendices and reference in 
relevant cells below. 


Action / 
Impact / 


Other 
comments 


All Email to Sponsor on 25/07/14: 


Could you confirm whether n/a 
means ‘not available’ at all 
points it is present in the 
submission, or whether any are 
in fact ‘not applicable’. 


 


 
Reply received on 29/07/14: 
 
In part A and B as discussed earlier I have used n/a as not available while in 
part C table 3c I have used n/a as not applicable.   


 


No further 
action 
required. 







VTq to diagnose and monitor liver fibrosis  13 of 22 
 
 


Appendix 1 


  


Questions posed to sponsor in introductory tele-conference (between KiTEC, NICE and sponsor) held on the 18th of June, 2014.  
 
Present in the Teleconference: 
 
NICE – Bernice Dillon, Jo Higgins  
Sponsor – Bernadette Leonard, Anthony Stevens (main contacts at the sponsor) 
KiTEC – Murali Kartha, Tiago Rua, Anita Patel, Elizabeth Morris, Anastasia Chalkidou, Jennifer Summers, Neil Lewis 
 
Please find KiTEC’s questions in black, replies provided by the sponsor at the teleconference (minuted by KiTEC) in red and the sponsor’s 
written replies (provided on 28.06.14) in blue. 
 
1. Page 24, Section 3.6 


According to the current diagnostic algorithm for assessing fibrosis in chronic hepatitis B (HBV) and C (HCV), patients do not receive 
antiviral treatment until they reach stage F3 (METAVIR) for HBV and stage F1-F2 (METAVIR) for HCV. Could you please clarify whether 
your claim is that ‘Earlier identification of fibrosis in patients with viral hepatitis should allow earlier intervention with anti-viral drugs, which 
can reverse the course of early disease’ is applicable in both HBV and HCV, or just HCV?  
 
It has been suggested this question is put to the expert advisers. Sponsor thought it was a moving picture at which stage you start the 
antivirals, possibly dependent upon individual clinicians. Comment is related to patients getting a diagnosis sooner rather than later.  
 
CLINICAL QUESTION but earlier treatment may be unwarranted as fibrosis evolves so slowly as not to be an issue while the cost of 
antiviral treatments is expensive and have side effects. 


 
2. Page 36, Figure B1 


The flowchart of the study identification includes a subsection identified as Siemens Clinical Abstracts. Could you please provide further 
information regarding the process for obtaining these abstracts, whether or not they exist on an accessible database, and what the date 
8/2013 corresponds to?  
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Siemens clinical abstracts is a collection of the abstracts from 8/2013 on the ARFI/VTq technology for advertising purposes. Anthony to 
forward to KiTEC 
 
The date was the date of the publication. These are abstracts collected by Siemens illustrating the use of the technology and that we would 
expect to be a fair appraisal of publications. 
 


3. Page 47, Table B6, Reference 44 
In the row on primary outcomes, results on correlation are not clear (CHECK is written, rather than YES/NO). Could this please be clarified? 
 
Check should be replaced by No. Paper didn’t correlate ARFI or VTq with liver biopsy.  
 
They did not correlate ARFI vs LB. 
 


4. Page 56, Section 7.5 
According to the information provided in this section, data on study details, study participants, index test, reference test and comparators 
were extracted. Could you please provide more details regarding the characterization ‘n/a’ for the items ‘minimise bias’, ‘outcome minimise 
bias’, and ‘follow up’ for all of the studies? Additionally, could you provide more details for the identified confounding factors for studies 2, 45 
and 55 (answered as Yes in the relevant section of table B8)?   
 
The follow up question relates to one off studies where there was no repeated follow up of patients. 
Bias and confounding factors have been discussed in 7.4.2 
Correlation is expected to be better for patients with F3 and F4 scores than lower scores. 
 
bias - The population HvB, HvC and the severity of fibrosis.  A number of the studies probably exhibit spectrum bias as the patients studied 
may not be representative of the clinical patients.  In other words heavily weighted to severe fibrosis and cirrhosis as patients suspected of 
these conditions are most likely to be biopsied.  In some studies volunteers were used with the assumption that they had no fibrosis leading 
with the potential for verification bias.  
follow up  - There was no follow up of patients reported 
confounding factors -  In the individual papers there are no confounding factors as the patient groups for all measurements are identical.   
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5. Pages 64-74, Table B9 
Could you please provide a description of each item included in the table and how the terms ‘not applicable’ (n/a) and ‘not relevant’ were 
decided?  For example in reference 61 and 48 you provide the following:   


Reference 61 48 


Study title Performance of a new elastographic method (VTQ 
technology) compared to unidimensional transient 
elastography in the noninvasive assessment of chronic 
hepatitis C. Preliminary results 


How efficient is acoustic 
radiation force impulse 
elastography for the 
evaluation of liver 
stiffness? 


VTQ value r=0.717   r = 0.646 


VTQ 95% CI Not relevant n/a 


VTQ type n/a Spearman 


 
n/a has been used as not available rather than not applicable. Most papers don’t provide all of the fields requested.  
 
Correlation coefficient rho [r].  There are no confidence intervals for this measurement. 
(n/a) = Not available  
 


6. Page 75, Section 7.7.2   
In the sentence “Adverse events associated with liver biopsy are well described (ref)”, reference is missing. Could this be provided? 
 
Anthony to provide reference to KiTEC 
 
Bravo AA, Sheth SG, Chopra S (2001) Liver biopsy. N Engl J Med 344:495–500 
 


7. Page 79, Table B11  
Could you justify the inclusion of reference xi in table B11 results? This study is not one of the studies considered (table B3) or included 
(table B8) in the review.   
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This paper is for discussion mostly. Related to the comment about antiviral therapy = possibly relevant in economic analysis?  
 
Reference xi was included to flag up the use of the technology in the follow up of patients undergoing antiviral therapy. This is to some 
extent a ‘future use’ but is probably something that should be considered. 
 


8. Page 82, Section 7.9.1 
Could you confirm exactly which patient populations cannot use the VTq software? Page 82 indicates approximately 97% of patients are 
suitable for investigation using VTQ. Could you elaborate on the patient characteristics of the 3% who may not be suitable? 
 
This figure comes from the literature, so will check papers to identify their excluded patients. In general, VTq is not sensitive to the BMI of 
the patients. There may be problems with morbidly obese patients, in whom you are unlikely to be able to get a good liver image anyway. 
Also should be noted that the mix of patients in the papers varies.  
 
Inability to get ten repeat measurements, or (quality criteria IQR (the difference between the 75th and the 25th percentile – the median), 
30% and success rate (SR) >=60%).   
 


9. Page 118, Section ‘10.1.3’ 
 According to the initial statement the dates of the searches were: ‘The date span of the search: 2009 to date’. On the individual database 
search description, the date span is noted as MEDLINE (PubMed 2000– May 2014 Week 3) and EMBASE (searched 20/05/2014). Could 
you please clarify the correct chronological limits of the systematic review search? Could you also provide a justification for the use of the 
specific chronological limits?  
 
The first ARFI papers were published in 2009 
 
The first papers on ARFI were published in 2009 and therefore there was no need to place date limits on the search.   
 


10. Page 118-119, Section ‘10.1.3’ 
In the search strategy (Medline), the search terms combined using Boolean operators are missing. Can this be made available?  
In the search strategy (Embase), for #7(“1 and 5 and hepatitis”) & #8 (“1 and 5 and hepatitis and fibrosis [Title/Abstract]”), shouldn’t it be 6 
instead of 5? YES 
The search strategy for CDSR, DARE & HTA databases are missing. Can this be made available?  
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Anthony to forward these to KiTEC 
He was not sure on the search strategy question.  
 
(((arfi[Title/Abstract]) OR vtq[Title/Abstract])) AND hepatitis 
CDSR: ARFI 
DARE: Elastography and liver and fibrosis 
HTA: Elastography and liver and fibrosis (HTA in progress and submitted) 


 
11. Page 118-119, Section ‘10.1.3’ 


Could you please clarify whether the use of the terms VTq and VTQ correspond to the abbreviations given in page 9 and whether the full 
terms Virtual Touch™ Tissue Quantification (VTq) and Acoustic Radiation Force Impulse (VTQ) were actually used in your search strategy?  
 
Acoustic radiation force impulse should have been within the MESH terms for ARFI so they should both have been included within the 
search performed. In the search stratgey, the first line should be ARFI rather than VTQ.  
 
YES – in the Embase search there is an error and the first search term should read 1.ARFI [Title/Abstract] or VTq[Title/Abstract] or Virtual 
Touch Quantification[Title/Abstract] 563. See below references 
 


12. References 
Could you please clarify why some of the references have had their titles changed so that the word ‘ARFI’ (in the original paper) is replaced 
with ‘VTQ’ (in the reference list)?  Examples include references 18, 21, 22 and 31. 
 
A ‘search and replace’ mistake 
 
Unfortunately the perils of using find and replace.  The term VTQ (caps) should be replaced (search and replace) by ARFI in the document. 


 
13. General 


Do all the submitted studies use the same version of the VTq software? If different versions of the software have been used, what are the 
fundamental differences between them? 
 
Bernadette is going to contact the engineers about this question to see about modifications in VTq. There is nothing evident in the papers. 
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Over time, the depth it was possible to measure the shear waves has been improved (through software updates to the ultrasound operating 
system). It is thought that there were no other alterations. 
Further information will be provided.   
Further studies – people have started using the technique and moved on from the studies which otherwise would have been completed. 
 
The software used will depend on the date of the study. No paper mentions the software version.  The major change has been the increase 
in depth which has allowed measurements to be routinely made from 2-3 cm below the surface of the liver.  The majority of papers 
comment on the depth that the sample was taken but a few erroneously measure this depth from the probe surface. The accuracy of 
measurements reported in papers where the depth was 2cm or greater is higher than from those where depth is not described or 
measurements are made superficially.  
1.0 Initial Release: 2009 with 4C1 and 4V1 abdominal transducers 
2.0 Release: June 2010. Increased depth limit from 5.5 cm to 8.0 cm 
3.0 Release: September 2011. No change 
3.1 Release: October 2012. Added VTq to 6C1 HD abdominal transducer 
4.0 Release: October 2012. No change 
5.0 Release: November 2013. Improvements in shear wave signal processing to improve robustness 
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Appendix 2  


 


1 R Optimal linear combination of ARFI, 
transient elastography and APRI for the 
assessment of fibrosis in chronic hepatitis 
B 


Liu Y., Dong C.f., Yang G., Liu J., 
Yao S., Li H.y., Yuan J., Li S., Le 
X., Lin Y., Zeng W., Lin H., Zhang 
X., Chen X. 


Liver International (2014). Date of 
Publication: 2014 


16 R How often do we miss chronic hepatitis C 
patients with at least significant fibrosis by 
using acoustic radiation force impulse 
elastography (ARFI) cut-off values 
proposed by meta-analysis? 


Bota S., Sporea I., Sirli R., 
Popescu A., Danila M., Jurchis A., 
Gradinaru-Tascau O. 


Ultraschall in der Medizin, Supplement 
(2013) 34 SUPPL. 1. Date of Publication: 
September 2013 


18 R Meta-analysis: ARFI elastography versus 
transient elastography for the evaluation of 
liver fibrosis 


Bota S., Herkner H., Sporea I., 
Salzl P., Sirli R., Neghina A.M., 
Peck-Radosavljevic M. 


Liver International (2013) 33:8 (1138-
1147). Date of Publication: September 
2013 
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Appendix 3 


 
Title Author Names Source 


Cost and time savings from a rapid 
access model of care using transient 
elastography to screen and triage 
patients with chronic Hepatitis C 
infection 


Whitty J.A., Tallis C., Nguyen K.-H., Scuffham 
P.A., Crosland P., Hewson K., Pai Mangalore R., 
Black M., Holtmann G. 


Journal of Medical Economics (2014) 
17:2 (159-165). Date of Publication: 
February 2014 


Ultrasound elastography for fibrosis 
surveillance is cost effective in 
patients with chronic hepatitis c virus 
in the UK 


Canavan C., Eisenburg J., Meng L., Corey K., Hur 
C. 


Digestive Diseases and Sciences 
(2013) 58:9 (2691-2704). Date of 
Publication: September 2013 


A health technology assessment of 
transient elastography in adult liver 
disease 


Steadman R., Myers R.P., Leggett L., Lorenzetti 
D., Noseworthy T., Rose S., Sutherland L., 
Clement F. 


Canadian Journal of 
Gastroenterology (2013) 27:3 (149-
158). Date of Publication: March 
2013 


Non-invasive diagnostic assessment 
tools for the detection of liver fibrosis 
in patients with suspected alcohol-
related liver disease: A systematic 
review and economic evaluation 


Stevenson M., Lloyd-Jones M., Morgan M.Y., 
Wong R. 


Health Technology Assessment 
(2012) 16:4. Date of Publication: 
February 2012 


Diagnosis and treatment of chronic 
hepatitis B and D. Hungarian national 
consensus guideline (Rejected) 


Horvath G., Hunyady B., Gervain J., Lengyel G., 
Makara M., Par A., Szalay F., Telegdy L., Tornai I. 


Orvosi Hetilap (2014) 155:SUPPL. 2 
(25-35). Date of Publication: 2014 


Cost effectiveness of rapid access to 
assessment and treatment model of 
care: Targeted hepatitis C clinics 
(Rejected) 


Mangalore R.P., Tallis C., Stuart K.A., Black M., 
Whitty J., Hewson K., Holtmann G. 


Journal of Gastroenterology and 
Hepatology (2013) 28 SUPPL. 2 (175). 
Date of Publication: October 2013 


Noninvasive markers of fibrosis: Key 
concepts for improving accuracy in 
daily clinical practice (Rejected) 


Duarte-Rojo A., Altamirano J.T., Feld J.J. Annals of Hepatology (2012) 11:4 
(426-439). Date of Publication: 2012 


Evaluation of the costs of Transient 
Elastography (FibroScan ((registered 
trademark))) in the diagnosis of liver 
fibrosis in HIV patients with hepatitis 
C virus (Rejected) 


Garcia-Jurado L., Oyaguez I., Casado M.A., Tural 
C., Gonzalez-Garcia J., Ortega E., Pineda J.A. 


Enfermedades Infecciosas y 
Microbiologia Clinica (2012) 30:6 
(294-299). Date of Publication: June-
July 2012 


Utilization of liver biopsy in chronic 
hepatitis c infection: The experience 
of a Victorian tertiary hospital with a 
Fibroscan(registered trademark) 
service (Rejected) 


Majumdar A., Roberts S., Mclean C., Wijayarante 
S., Kemp W. 


Journal of Gastroenterology and 
Hepatology (2012) 27 SUPPL. 4 (87-
88). Date of Publication: October 
2012 


Transient elastography (Fibroscan) in 
chronic hepatitis B infection: Reduce 
number of biopsies and save money 
(Rejected) 


Guirgis M., Manoharan S., Scott D.R., Kwok R., 
Lee A.U., Connor S.J., Levy M.T. 


Journal of Gastroenterology and 
Hepatology (2009) 24 SUPPL. 2 
(A308). Date of Publication: October 
2009 


Defining cirrhosis with fibroscan for 
entry to hepatocellular carcinoma 
surveillance in chronic hepatitis C: A 
UK cost effectiveness analysis 
(Rejected) 


Canavan C., Corey K., Hur C. Gut (2013) 62 SUPPL. 1 (A35). Date of 
Publication: June 2013 
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National Institute for Health and Care Excellence 


Centre for Health Technology Evaluation 
 


Pro-forma Response  
 


External Assessment Centre Report factual check 
 


Virtual Touch Quantification to diagnose and monitor liver 
fibrosis 


 
Please find enclosed the assessment report prepared for this assessment by 
the External Assessment Centre (EAC).  
 
You are asked to check the assessment report from KiTEC to ensure there 
are no factual inaccuracies contained within it. If you do identify any factual 
inaccuracies you must inform NICE by 4pm, 29 August 2014 using the 
proforma comments table below. All your comments on factual inaccuracies 
will receive a response from the EAC and when appropriate, will be amended 
in the EAC report. This table, including EAC responses will be presented to 
the Medical Technologies Advisory Committee and will subsequently be 
published on the NICE website with the assessment report. 
 


27 August 2014  







 


2 


 


Issue 1  


Description of factual 
inaccuracy  


Description of proposed amendment  Justification for amendment EAC response 


P10 Our statement 'Earlier 
identification of fibrosis…’ 


The final point …quote …depends on easier 
access to fibrosis assessment by VTq versus 
the comparators. 


was made on the basis that we 
believe that the barrier to VTq will 
be lower than TE (or biopsy) as VTq 
can be an 'add on' test to an 
existing procedure (diagnostic 
ultrasound) and will have lower cost 
implications.   


The following edit has been made: 


The EAC was uncertain about the 
final point (‘Earlier identification of 
fibrosis in patients with viral hepatitis 
should allow earlier intervention with 
anti-viral drugs, which can reverse 
the course of early disease’), as it is 
not clear why VTq should allow 
earlier intervention as compared to 
TE. However the sponsor clarified 
that this statement was made on the 
basis that they believed that access 
to VTq would be easier than to TE 
(or liver biopsy). This is primarily 
because VTq is an ‘add on’ test to an 
existing procedure. 


Issue 2  


Description of factual 
inaccuracy 


Description of proposed amendment  Justification for amendment EAC response 


P19 Anthony Stevens   Edit made; apologies.  







 


3 


 


Issue 3   


Description of factual 
inaccuracy 


Description of proposed amendment  Justification for amendment EAC response 


Liver biopsy referred to in a 
number of places as the gold 
standard 


Replace ‘gold standard’ with comparator. 
Indicate at the outset that LB is not a true ‘gold 
standard’  


We highlighted that LB had 
limitations and therefore is not a 
’true’ gold standard.  This is well 
documented. 


The sponsor states on page 15 of the 


submission that “Liver biopsy is 
considered the gold standard for 
assessing liver fibrosis for both 
hepatitis B and C.” 


 


The first mention of liver biopsy as a 
gold standard in the EAC’s 
submission has been edited as 
follows: 


“The sponsor refers to liver biopsy as 
the current gold standard (although it 
is acknowledged there are well 
documented limitations with this 
technique) and discusses the 
accuracy of elastography methods 
(VTq and TE) in comparison to liver 
biopsy.” 


Issue 4  


Description of factual 
inaccuracy 


Description of proposed amendment  Justification for amendment EAC response 


P57/70/79 insufficient emphasis 
given to the cost of TE in low 


in low patient scenarios (1000 tests per year) 
the cost of TE will be significantly higher. 


The cost of TE is very sensitive to 
workload as noted by ourselves and 


The EAC agrees with the sponsor that 
the cost of TE will be significantly higher 
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patient scenarios.   EAC. This was insufficiently 
highlighted.  


in low patient scenarios (1000 tests per 
year). In the EAC’s revised model, this 
was estimated to be £42.06. The EAC 
subjected this cost in the sensitivity 
analysis and found that it did not alter 
the cost-saving conclusions of the base-
case analysis. This has been sufficiently 
highlighted in section 4.6. The EAC feels 
that no further change is required to the 
report.  


Issue 5  


Description of factual 
inaccuracy 


Description of proposed amendment  Justification for amendment EAC response 


Page 62 Acknowledged 'seems to have acknowledged' that 
TE and VTq levels are equivalent.  
We clearly acknowledged this - 
page 32 EAC document. P142 
submission. 


This has now been amended in the 
report.  


Issue 6  


Description of factual 
inaccuracy 


Description of proposed amendment  Justification for amendment EAC response 


Page 82 obesity and VTq 
technique. A sentence should be 


added for balance. 


The clinical evidence indicates that the failure 
rate of TE in obese patients is far higher than 
that for VTq.  


The EAC comments on obesity and 
issues with VTq.  We understand 
that this was the question posed to 
the advisor however it could imply 
that the performance of VTq is 
unfavourable. We highlighted on 
page 82 of our submission issues 


Edit made:  


These are factors highlighted earlier in 
this report that could not be accounted 
for in the EAC’s meta-analysis using the 
current available clinical evidence and 
are applicable to TE as well as VTq. In 







 


5 


 


with TE and obesity.  Our 
conclusion was that TE was less 
able than VTq to deal with obese 
patients or those with ascites.  We 
cited a failure rate of 7% for TE 
versus 3% for VTq.  We calculated 
that there would be an additional 
cost of biopsy associated with each 
technique of these failures.   


light of this, the EAC believes that a 
study using a UK population to compare 
VTq, TE and liver biopsy would be 
beneficial, appropriately allowing for 
such confounding factors, potentially 
through suitable sub-group analysis.  


 


  


Issue 7  


Description of factual 
inaccuracy 


Description of proposed amendment  Justification for amendment EAC response 


Page 8 but does not provide any 
estimates for the proportion of 
patients within these categories 
who have liver fibrosis, or the 
distribution of Metavir scores 
within these patients. 


Delete and insert at end of para The sponsors 
were unable to identify UK evidence as to the 
proportion of hepatitis patients with liver fibrosis 
and the distribution of Metavir score.  The EAC 
is in agreement that this information is not 
available.   


We discuss that this is a limitation 
and suggest this as an area for 
further study.  Both our and the 
EAC advisors also highlighted that 
evidence was limited or non-
existent. We feel the current 
wording implies that we were 
remiss.  


Edits made: 


The sponsor was unable to provide 
estimates for the proportion of patients 
within these categories who have liver 
fibrosis, or the distribution of Metavir 
scores within these patients. The EAC 
searched for this information and is in 
agreement with the sponsor that this 
information is not currently available.  
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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Medical technology guidance 


Assessment report overview 


Virtual Touch Quantification to diagnose 


and monitor liver fibrosis 


This assessment report overview has been prepared by the Medical 


Technologies Evaluation Programme team to highlight the significant findings 


of the External Assessment Centre (EAC) report. It includes key features of 


the evidence base and the cost analysis, any additional analysis carried out, 


and additional information, uncertainties and key issues the Committee may 


wish to discuss. It should be read along with the sponsor’s submission of 


evidence and with the EAC report. The overview forms part of the information 


received by the Medical Technologies Advisory Committee when it develops 


its recommendations on the technology. 


Key issues for consideration by the Committee are described in section 6, 


following the summaries of the clinical and cost evidence. 


This overview also contains: 


 Appendix A: Sources of evidence 


 Appendix B: Comments from professional bodies 


 Appendix C: Comments from patient organisations 
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1 The technology 


The Virtual Touch Quantification (VTq; Siemens) software application 


assesses the stiffness of liver tissue by measuring shear-wave speed. Liver 


tissue can be damaged by inflammation, causing high levels of collagen to be 


deposited in the liver cells (fibrosis), which become stiff.  


VTq is used in combination with a Siemens Acuson S2000 or S3000 


ultrasound platform. The VTq software uses acoustic radiation force impulse 


imaging technology to measure the elasticity of tissue. This type of imaging 


involves generating a shear wave by applying an acoustic ‘push pulse’ lateral 


to the area of interest identified during a conventional ultrasound scan. The 


speed of the shear wave is proportional to the stiffness of the tissue.  


The VTq investigation comprises multiple measurements and is both non-


invasive and painless. The software generates a report which includes a 


statistical summary of the median and mean shear-wave velocities. The 


reliability of VTq measurements is usually confirmed by calculating the ratio of 


the interquartile range to median, which should be less than 0.30.  


A VTq test adds 5–10 minutes to a routine abdominal ultrasound scan or it 


can be done as a standalone test, taking no more than 15 minutes to 


complete. A suitably trained nurse, ultrasonographer, radiologist or 


hepatologist can perform the test and interpret the data, enabling reporting to 


the referring physician on the same day.  


VTq received a Class II CE mark in 2008 and is reported to be installed in 28 


sites in the UK. The software is indicated for adults or children needing 


assessment of liver fibrosis.  
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2 Proposed use of the technology 


2.1 Disease or condition 


Although liver fibrosis can result from a range of factors, including excessive 


alcohol consumption, non-alcoholic fatty liver disease and cystic fibrosis, the 


scope of this evaluation is limited to hepatitis (inflammation of the liver). Acute 


hepatitis may resolve without causing permanent damage to the liver. It can, 


however, persist for many years (chronic hepatitis) causing fibrosis and, in the 


most serious cases, loss of liver function (liver failure) which can be fatal. 


Hepatitis may be caused by a number of different disease processes including 


infection of the liver by the hepatitis viruses. Symptoms and signs of liver 


disease include jaundice, fatigue, itching, pain in the upper abdomen, 


distention of the abdomen and intestinal bleeding. However, liver disease may 


be symptom-free and only be detected following routine blood tests. 


2.2 Patient group 


The purpose of this evaluation is to assess the use of VTq in adults and 


children with chronic hepatitis B or C. 


NICE’s clinical guideline on hepatitis B states that approximately 19 people 


test positive for chronic hepatitis B per 100,000 population. A 2004 report from 


the Foundation for Liver Research stated that around 180,000 people in the 


UK have chronic hepatitis B, based on a World Health Organisation estimate 


that the UK prevalence of chronic hepatitis B infection is 0.3%. Other 


estimates put the figure for the UK at around 325,000 (Hepatitis B Foundation 


UK 2007). Chronic hepatitis B infection is most likely to develop in children 


under 6 years of age; up to 90% of infants infected in their first year of life will 


develop chronic infection. Less than 5% of otherwise healthy adults who are 


infected will develop chronic infection. 


There were 10,873 reported new cases of hepatitis C in England during 2012, 


but the true figure is probably much higher. Injecting drug use continues to be 


the most important risk factor for hepatitis C infection in the UK. Data from the 



http://www.nice.org.uk/guidance/cg165
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Unlinked Anonymous Monitoring (UAM) survey of people who inject drugs 


suggest that levels of infection in this group remained high in 2013 (50% in 


England). It is estimated that around 214,000 people in the UK have chronic 


hepatitis C (Public Health England, 2014). Between 10% and 40% of people 


with untreated chronic hepatitis C develop cirrhosis, which increases the risk 


of liver cancer.   


2.3 Current management 


The NICE clinical pathway for chronic hepatitis B indicates that assessment 


usually takes place in primary care, through blood tests. All patients who test 


positive for hepatitis B surface antigen should be referred to a hepatologist, 


gastroenterologist or infectious diseases specialist with an interest in 


hepatology (children should be referred to a similar paediatric specialist in a 


secondary or tertiary centre). 


In secondary or tertiary care patients are provided with information on disease 


progress, long-term prognosis, transmission and antiviral treatment options. 


Adult patients are then offered transient elastography as an initial test for 


chronic liver disease. Transient elastography (using, for example, the 


FibroScan device) is a non-invasive method of assessing liver fibrosis by 


measuring liver stiffness based on a mechanical wave generated by vibration. 


Children and young people are offered liver biopsy to determine the need for 


antiviral therapy, with appropriate information provided on biopsy limitations 


and risks. 


NICE’s clinical guideline on hepatitis B recommends: 


 Transient elastography as the initial test for chronic liver disease, offering 


antiviral treatment (without a liver biopsy) to patients with a transient 


elastography score ≥11 kPa. 


 Considering liver biopsy in patients with a transient elastography score of 


6–10 kPa. 


 Offering liver biopsy to patients with a transient elastography score of 


<6 kPa if they are aged <30 years and have hepatitis B virus DNA of 



http://www.nice.org.uk/guidance/cg165
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>2000 IU/ml and abnormal alanine aminotransferase (ALT) on 2 


consecutive tests conducted months apart. 


 Annual reassessment of patients who are not taking antiviral treatment. 


NICE is producing a clinical guideline for the management of hepatitis C, the 


development of which is currently paused. Patients who are hepatitis C virus 


RNA-positive on a blood test are referred to a hepatology clinic. The degree of 


fibrosis is assessed and treatment options are discussed depending on 


specific patient contraindications and the degree of liver disease. 


Liver biopsy is considered to be the gold standard for assessing liver fibrosis 


for both hepatitis B and C. Histological assessment uses the Metavir score, 


based on an assessment of fibrosis and the degree of liver architecture 


disorganisation, and classifies the severity of liver disease from none (F0), 


through mild, moderate and severe (F1–F3), to cirrhosis (F4). 


2.4 Proposed management with new technology 


VTq is intended to replace transient elastography or liver biopsy (where 


transient elastography is not available) as an initial test for chronic liver 


disease following assessment in primary care and before the patient is 


referred to secondary or tertiary care. It is possible that VTq could replace 


transient elastography and liver biopsy for people with fibrosis for whom 


biopsy is currently considered following transient elastography, according to 


NICE’s clinical guideline on hepatitis B. VTq may be used for annual 


reassessment in people not taking antiviral therapy. 


VTq could be requested by primary care physicians at the same time as initial 


blood tests and diagnostic ultrasound. If the necessary Siemens ultrasound 


equipment is available, it can also be done in an outpatient setting during the 


first diagnostic ultrasound appointment. The company’s submission states that 


the VTq software allows patients to be triaged in primary care, limiting 


unnecessary referrals to a consultant hepatologist.  



http://www.nice.org.uk/guidance/cg165
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2.5 Equality issues 


No equality issues were identified. 


3 Sponsor's claimed benefits 


The benefits to patients as claimed by the company are as follows:  


 VTq is painless and may be safer than liver biopsy as the standard of care. 


 No hospital stay or post-procedure monitoring is needed with VTq because 


it can be done in an outpatient setting. 


 VTq may avoid the need for serial biopsies over several years to monitor 


fibrosis progression, improving quality of life. 


 VTq provides a more complete assessment of the liver; during the 


procedure, a sonogram allows visualization of the liver parenchyma, portal 


and hepatic veins, portal and hepatic venous and arterial blood flow 


measurements, and the biliary tree for possible obstructions.  


 Hepatic cellular carcinoma surveillance is included during the sonogram in 


patients with cirrhosis. 


 Early identification of fibrosis in people with viral hepatitis may allow earlier 


intervention with antiviral drugs, which can reverse the course of early 


disease. 


The benefits to the health system claimed by the company are as follows:  


 Potential for increased capacity because the VTq procedure does not need 


to be done by a consultant. 


 Reduced procedure costs with fewer biopsies needed over several years (if 


fibrosis progression is monitored with VTq). 


 Reduced resource costs because no hospital admission or stay is needed 


for VTq measurements in an outpatient setting. 







CONFIDENTIAL 


Assessment report overview: Virtual Touch Quantification to diagnose and monitor liver 
fibrosis  


November 2014                  Page 7 of 44 


4 Decision problem 


Table 1 Summary of the decision problem 


Population  VTq is intended for use in adults or children with chronic hepatitis 
B or C in whom assessment of liver fibrosis is indicated. 


Intervention The VTq software application used with the Siemens Virtual 
Touch Tissue Imaging systems (the Acuson S2000 and S3000 
ultrasound platforms) 


Comparator(s)  Transient elastography 


 Liver biopsy 


Outcomes  Correlation in assessment of stage of liver disease 


 sensitivity and specificity (using AUROC) in assessment of 
liver fibrosis  


 correlation in assessment of stage of fibrosis using Metavir 
score  


 use of antiviral drugs 


 quality of life measures 


 hospital bed usage and length of stay 


 need for liver biopsy  


 device-related adverse events. 


Cost analysis The cost analysis should include both transient elastography and 
liver biopsy as comparators, depending on whether either or both 
of these represent standard care in the relevant patient 
population. Use in both primary and secondary care should be 
considered. 


Scenarios considered in the model should include settings both 
with and without a compatible Siemens ultrasound machine.  


Costs will be considered from an NHS and personal social 
services perspective. 


The time horizon for the cost analysis will be sufficiently long to 
reflect any differences in costs and consequences between the 
technologies being compared (taking into account, for example, 
ongoing fibrosis monitoring). 


Sensitivity analyses will be done to address uncertainties in the 
model parameters, which will include scenarios in which different 
numbers and combinations of devices are needed. 


Special 
considerations, 
including 
issues related 
to equality  


None. 
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The company did not change or add to the population, comparators or 


outcomes in its statement of the decision problem. The External Assessment 


Centre (EAC) noted that none of the studies submitted by the company 


contained evidence on the use of VTq in children and understood this was 


because of a lack of available evidence.  


The company noted that liver biopsy is the reference standard in this 


evaluation, which led it to conclude that the outcomes for correlation are 


equivalent in assessing stage of liver disease and stage of fibrosis using 


Metavir scores. The company also considered that use of antiviral drugs, 


hospital bed usage and length of stay, and need for liver biopsy were 


secondary outcomes, which the EAC considered to be reasonable. 


5 The evidence 


5.1 Summary of evidence of clinical benefit 


The company identified 23 published papers as suitable for full-text review. No 


unpublished studies were identified. After review, the company excluded 12 


papers which were conference abstracts with insufficient information. Of the 


remaining 11 papers which formed the company’s clinical evidence for VTq, 


10 reported case-control observational studies and 1 was a meta-analysis of 8 


studies.  


The EAC considered that 8 of the 11 papers included by the company should 


be excluded from further assessment because they reported on studies with 


overlapping cohorts. The EAC reviewed the other 12 papers which the 


company had excluded, and agreed with the rationale for their exclusion. 


Details of these papers can be found in appendices 1 and 2 of the 


assessment report (pages 91–109). The 3 studies accepted for assessment 


by the EAC were Friedrich-Rust et al. (2014), Friedrich-Rust et al. (2013) and 


Sporea et al. (2012a). 


The EAC carried out a further literature search using revised search terms 


and found an additional 7 papers, including papers by Yamada et al. (2014) 
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and Liu et al. (2014), identified in the company’s literature searches but 


excluded from the final clinical evidence submission. In summary, the EAC 


considered 10 papers to be relevant to this evaluation, details of which are 


shown in table 2 (adapted from tables 3.1, 3.2 and 3.4 of the assessment 


report: pages 23, 29–30 and 36–39 respectively).  


Seven of the papers evaluated VTq in people with hepatitis C and 3 evaluated 


VTq in people with hepatitis B. Five studies compared VTq with TE and liver 


biopsy and 5 compared it with liver biopsy only. Most studies refer to the 


intervention as ARFI carried out on a Siemens Acuson S2000 ultrasound 


machine, rather than as VTq, but this is the same technology. Optimal cut-off 


values for VTq measurements were calculated to classify people into fibrosis 


stages by Metavir score. 


Chen et al. (2012) carried out a prospective observational study evaluating 


VTq used to measure fibrosis in 127 people with chronic hepatitis C attending 


a liver centre in Taiwan. ARFI (VTq) measurements were compared with liver 


biopsy and blood tests for fibrosis (FibroTest). Necro-inflammatory activity 


was also measured. Histological fibrosis staging was done using Metavir 


scoring by a pathologist blinded to the ARFI and FibroTest results. The 


Spearman correlation coefficient between ARFI and liver biopsy was 0.696 


(p<0.001). The area under receiver operating characteristic (AUROC) curve 


measures for ARFI were: 0.847 for F1 compared with F2–4 (95% confidence 


interval [CI] 0.779 to 0.914); 0.902 for F1–2 compared with F3–4 (95% CI 


0.835 to 0.97); and 0.831 for F1–3 compared with F4 (95% CI 0.723 to 0.939). 


The authors reported that that the degree of necro-inflammatory activity 


artificially raised the severity of fibrosis detected by ARFI, but concluded that 


ARFI (VTq) was a promising alternative technology to measure liver stiffness. 


The paper by Friedrich-Rust et al. (2014) is a published abstract from a 


conference poster presentation reporting findings from a prospective 


international multicentre study. The study compared ARFI (VTq) with transient 


elastography (TE) in 253 people with chronic hepatitis C, using liver biopsy as 


a reference method. Each person had ARFI, TE and blood tests. The extent of 
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fibrosis was staged from liver histology using Metavir scoring by a single 


pathologist. The authors did an intention-to-diagnose analysis including 


247 people and a per-protocol analysis including 182 people. They reported 


that both ARFI and TE correlated significantly with the histological staging and 


that no statistically significant differences were found between ARFI and TE 


for identifying fibrosis at stage F2 or higher in the per-protocol analysis. The 


authors concluded that ARFI and TE are comparable methods for 


non-invasive fibrosis staging. 


Friedrich-Rust et al. (2013) report findings from a prospective, international 


multicentre study examining ARFI (VTq) used to assess liver fibrosis in people 


with chronic hepatitis B. In the study, 131 people attending hospitals in 


3 European centres were recruited consecutively and tested with ARFI to 


assess the extent of fibrosis. Of the 131 people,105 also had TE (FibroScan). 


Liver biopsy was used as a reference method for histological assessment 


using Metavir scoring and blood tests were taken to confirm the diagnosis of 


chronic hepatitis B. Following exclusions because of invalid biopsy or ARFI 


measurement, data from 114 people were included in the final analysis. Of 


those, 92 also had TE and were included in an intention-to-diagnose analysis; 


a per-protocol analysis was done using data for 88 people who had valid ARFI 


and TE measurements. Diagnostic accuracy was determined by AUROC 


curves. Both ARFI and TE correlated significantly with liver biopsy results; the 


Spearman correlation coefficient was 0.415 (p<0.001) for ARFI and 0.556 


(p<0.001) for TE. The diagnostic accuracy of ARFI was 0.66 for mild fibrosis 


(F1), 0.73 for significant fibrosis (F2), 0.94 for severe fibrosis (F3) and 0.97 for 


liver cirrhosis (F4). No statistically significant differences were found between 


ARFI and TE in either the intention-to-diagnose or per-protocol analyses. 


Kuroda et al. (2010) carried out a prospective diagnostic accuracy study for 


ARFI (VTq) used in 70 people in Japan; 30 with chronic hepatitis C, 30 with 


liver cirrhosis and hepatitis C, and 10 healthy controls. The measurement of 


fibrosis with ARFI was compared with blood tests for serum markers of liver 


function. Liver biopsy for Metavir staging was done for 19 patients. Mean 
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shear wave velocity was 2.67±1.18m/s in the liver cirrhosis group, 


1.33±0.54m/s in the chronic hepatitis C group and 0.99±0.21m/s in the control 


group. The authors reported that shear wave velocity measured by ARFI was 


significantly higher in the liver cirrhosis group (p<0.001) than in the chronic 


hepatitis C group, and significantly higher in the chronic hepatitis C group than 


in the control group (p<0.0023). Mean shear-wave velocity in each stage of 


fibrosis was: 1.09±0.22 m/s for F0–1; 1.24±0.52 m/s for F2; 1.61±0.79 m/s for 


F3; and 2.35±1.11 m/s for F4. ARFI measurements correlated significantly 


with fibrosis staging (ρ=0.9772, p=0.002) and all except 1 of the serum marker 


test results. ARFI showed better diagnostic accuracy for liver cirrhosis than 


the serum marker tests (AUROC: 0.930, no CI reported). The most 


appropriate cut-off value for shear-wave velocity was judged to be 1.59 


(sensitivity 95%, specificity 83%).  


Liu et al. (2014) explored the diagnostic accuracy of ARFI (VTq) compared 


with TE and a biochemical test, aspartate aminotransferase-to-platelet ratio 


index (APRI), in 95 people with hepatitis B and 16 healthy volunteers. All 


95 people with hepatitis had a liver biopsy to stage fibrosis using Metavir 


scoring. The authors developed an optimal linear combination of the 3 


methods and evaluated its accuracy. Results were analysed for 108 people; 3 


were excluded because of TE failure. ARFI and TE correlated significantly 


with histological staging (r=0.85, p<0.001 for ARFI; r=0.81, p<0.001 for TE) 


and APRI correlated more moderately (r=0.63, p<0.001). The AUROC curve 


results reported for ARFI were 0.91 for F2 and 0.96 for F4, and the results 


for TE were 0.87 for F2 and 0.96 for F4. The authors compared the combined 


accuracy of the 3 methods with their individual accuracy alone and found that 


accuracy improved, particularly for significant fibrosis (F2) and cirrhosis (F4). 


Nishikawa et al. (2014) investigated the correlation between ARFI and fibrosis 


stage as well as other factors including BMI, hyaluronic acid blood level, 


gamma-glutamyltranspeptidase level and inflammation. ARFI (VTq) was used 


in 108 people with chronic hepatitis C attending hospital in Japan. All patients 


had liver biopsy for histological staging of fibrosis using Metavir scoring, by 
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assessors blinded to the clinical data; the investigators carrying out ARFI and 


clinical tests were blinded to the histological data. Multiple regression analysis 


showed that ARFI correlated significantly with fibrosis stage (=0.1865, 


p<0.0001) and hyaluronic acid levels (=0.0008, p<0.0039) independently in 


all patients. ARFI correlated significantly with BMI in F≤1 fibrosis, with 


gamma-glutamyltranspeptidase level in F2 fibrosis, and with fibrosis stage and 


hyaluronic acid levels in F3 and F4 fibrosis, indicating that these factors could 


affect ARFI measurements. ARFI did not correlate with inflammation.  


Rizzo et al. (2011) report findings from a study comparing ARFI (VTq) and TE 


with liver biopsy in people with chronic hepatitis C. In the study, 139 people 


were recruited consecutively from 2 hospitals in Italy and each had both ARFI 


and TE. Fibrosis staging was done using Metavir scoring by an assessor 


blinded to clinical data. No invalid measurements were reported for ARFI, but 


TE was invalid in 9 people (6.5%). Using pairwise AUROC analysis, ARFI was 


significantly more accurate than TE for diagnosing significant and severe 


fibrosis (F2 and F3; 0.86 compared with 0.78, p=0.024 and 0.94 compared 


with 0.83, p=0.002 respectively) but not for cirrhosis (F4; 0.89 compared with 


0.80, p=0.09). Partial AUROC analysis showed that ARFI was statistically 


significantly more accurate than TE for all stages of fibrosis. 


An international multicentre study was carried out by Sporea et al. (2012a) in 


10 centres across 5 countries in Europe and Asia. Liver biopsy (using Metavir 


scoring) and ARFI (VTq) measurements of fibrosis were compared for 


911 people with chronic hepatitis C. A subset of 400 people also had TE and 


their results were compared with ARFI and biopsy. Diagnostic accuracy was 


assessed using AUROC curves. ARFI correlated significantly with liver biopsy 


staging (Spearman correlation coefficient r=0.654, p<0.0001). In the subgroup 


receiving TE and ARFI, the overall correlation with liver biopsy staging was 


reported as being similar for both ARFI and TE (r=0.689, p<0.001 and 0.728, 


p<0.001 respectively). The number of people with reliable measurements was 


significantly higher for ARFI (98.8%) compared with TE (93.7%; p=0.003). The 


authors reported that ARFI was less effective than TE in predicting liver 
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cirrhosis (F4; AUROC 0.885 compared with 0.932; p=0.01). However, for 


severe or significant fibrosis (F2–3), ARFI and TE showed equivalent 


effectiveness. The authors also noted that the cut-off levels for ARFI to 


determine fibrosis at stages F2 and F4 were different for European and 


Asian people. It is not clear how these subgroups were identified and the 


authors note that more people in the Asian group either did not have fibrosis 


or had mild fibrosis (F1), which could have influenced this finding.  


A study done in Japan by Yamada et al. (2014) evaluated the accuracy of 


ARFI (VTq) in assessing liver fibrosis in people with chronic hepatitis C as well 


as the association between ARFI and the response to antiviral therapy. Of the 


124 people enrolled in the study, 94 had genotype 1 hepatitis C virus, 46 of 


whom had antiviral pegylated interferon and ribarin combination therapy. 


Although not stated, it can be assumed that the remainder had genotype 2 


hepatitis C virus, 15 of whom had antiviral therapy. Forty (30%) people were 


judged to have moderate (F2) fibrosis. ARFI was found to have a strong 


correlation with fibrosis stage (p<0.001). People with the genotype 1 hepatitis 


C virus and less severe fibrosis (indicated by lower ARFI measurements, less 


than 1.40 m/s) showed a better response to treatment, indicating that ARFI 


could have some benefit in predicting response. ARFI could not predict 


treatment response in people with genotype 2 hepatitis C virus. 


Ye et al. (2012) assessed the performance of ARFI (VTq) to measure liver 


and spleen stiffness in 204 people with chronic hepatitis B and 60 healthy 


volunteers. Of those with hepatitis B, 66 had liver biopsy and 138 had been 


diagnosed with cirrhosis. Histological staging using Metavir scoring was done 


by an experienced pathologist for those people having biopsy. ARFI 


measurements showed good correlation with fibrosis stage using Spearman’s 


correlation coefficient (r= 0.87, p<0.001), and a high diagnostic accuracy 


between early/intermediate and advanced fibrosis stages (AUROC curve 


values F0–2 compared with F3=0.99; F0–2 compared with F4=0.97). 
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Table 1 Studies included as clinical evidence by EAC 


Study 


 


Study design 


(country) 


Population Intervention  


versus  


comparator 


Outcomes considered EAC comments on study 


Full, peer-reviewed articles 


Chen et al. 
(2012) 


Prospective, 
observational, 
operator-blind 
study 


(Taiwan/China) 


 


 


127 people 
with chronic 
hepatitis C. 


Mean age 
51.6 years. 


51 male, 58 
female  


VTq, liver 
biopsy. 


Liver biopsy 
within 1 hour 
of ARFI 
measurements 


No follow-up. 


Correlation: Spearman's rank CC 0.696 
(p<0.001).  


AUROCs were: F1 vs F2–4=0.847 (CI 0.779 to 
0.914), F1–2 vs F3–4=0.902 (CI 0.835 to 0.97), 
F1–3 vs F4=0.831 (0.723 to 0.939). 


EAC identified and included. 


Although there was a statistically 
significant correlation between 
ARFI and liver biopsy, the degree 
of concurrent hepatic necro-
inflammatory activity significantly 
affected the measurements of liver 
fibrosis using ARFI. 


Freidrich-
Rust et al. 
(2013) 


Prospective, 
cohort, 
multicentre 
study 


(Germany, 
Netherlands) 


114 people 
with chronic 
hepatitis B. 


Mean age 
39 years±12. 


77 male, 37 
female 


92 with valid 
VTq 


92 used in ITD 
analysis and 
88 (due to 
failure of 4 TE) 
in per protocol 
analysis. 


VTq vs TE, 
liver biopsy. 


 


 


Correlation with histological fibrosis stage:  


VTq Spearman’s rank CC r=0.415 (p<0.0001); 
TE r=0.556 (p<0.0001).  


AUROC stage for ARFI (n=114): 


F≥1: 0.66 (CI 0.55 to 0.78); F≥2: 0.73 (0.61 to 
0.85). 


F≥3: 0.94 (0.88 to 0.997); F≥4 0.97 (0.93 to 
1.00). 


No significant differences at the 5% level found 
for ARFI and TE in ITD (n=92) and per-protocol 
(n=88) comparisons. 


ARFI: high sensitivity to exclude and high 
specificity to diagnose F≥2 fibrosis. 


Cut-off (m/s): 1.03 and 1.39 respectively; 
sensitivity 91% (75% to 98%) and 50% (32% to 
68%); specificity 26% (17% to 36%) and 90% 
(82% to 96%). 


ROC curves used for comparisons 
at different levels of severity based 
on histology (liver fibrosis). 


Aims addressed. 


CIs calculated. 


Full paper. 


Sponsor identified and included. 


EAC accepted. 
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Study 


 


Study design 


(country) 


Population Intervention  


versus  


comparator 


Outcomes considered EAC comments on study 


Friedrich-
Rust et al. 
(2014) 


 


Cross-over; 
international 
multicentre 
study.  


(Germany, 
Netherlands, 
Romania) 


People with 
chronic 
hepatitis C 
(n=253) 


VTq vs TE, LB 


Prospective 
assessment 
using VTq, TE 
and blood 
tests. LB 
histology used 
as reference. 


Correlation: VTq and TE significant with 
histological fibrosis stage.  


No significant difference found between TE and 
VTq for the diagnosis of F ≥ 2 (p=0.15), F≥3 
(p=0.11) and F=4 (p=0.19). 


AUROC (95% CI) of VTq vs TE (intention to 
diagnose n=247): 
F≥1: 0.69 (0.60-0.79) vs 0.76 (0.70-0.83);p=0.21 
F≥2: 0.77 (0.71-0.83) vs 0.85 (0.80-
0.89);p=0.032 
F≥3: 0.83 (0.77-0.89) vs 0.88 (0.83- 0.93);p=0.15 
F=4: 0.84 (0.77- 0.91) vs 0.89 (0.84-
0.95);p=0.18 


AUROC (95% CI) of VTq vs TE (per protocol 
n=182): 
F≥1: 0.75 (0.67-0.83) vs 0.80 (0.72-0.88);p=0.28 
F≥2: 0.81 (0.74-0.88) vs 0.85 (0.80-0.91);p=0.15 
F≥3: 0.88 (0.82-0.94) vs 0.92 (0.89- 0.97); 
p=0.11 
F=4: 0.89 (0.83- 0.96) vs 0.94 (0.90-0.98); 
p=0.19. 


Conference abstract only. 


CIs reported.  


Study aim/hypothesis addressed. 


Sponsor identified and included. 


EAC accepted. 
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Study 


 


Study design 


(country) 


Population Intervention  


versus  


comparator 


Outcomes considered EAC comments on study 


Kuroda et 
al. (2010) 


Prospective, 
diagnostic 
accuracy study 


(Japan) 


n=70: 
30 people with 
chronic 
hepatitis C, 30 
people with 
liver cirrhosis, 
and 10 healthy 
controls. 


Mean age 
65 years.  


31 male, 39 
female 


VTq (ARFI 
shear-wave 
velocity), 
biochemical 
tests, liver 
biopsy. 


Biochemical 
tests done on 
same day as 
ARFI. 


Timing of liver 
biopsy 
unclear. 


Mean shear-wave velocity values: 


F0–1: 1.09±0.22 m/s 


F2: 1.24±0.52 m/s 


F3: 1.61±0.79 m/s 


F4: 2.35±1.11 m/s. 


Diagnosis of liver cirrhosis using ARFI:  


AUROC: 0.930 (no CI). The most appropriate 
cut-off value for shear-wave velocity values was 
1.59 (sensitivity 95%, specificity 83%). 


 


EAC identified and included. 


Sensitivity and specificity not 
reported by liver fibrosis stage. 


Liu et al. 
(2014) 


Prospective, 
diagnostic 
accuracy 


 


n=108 (final 
analysis): 
92 people with 
chronic 
hepatitis B. 
Mean age 
40 years; 71 
male, 21 
female 


16 healthy 
volunteers. 


Mean age 
42 years; 10 
male, 6 
female. 


VTq vs liver 
biopsy and TE 


ARFI 
measurement 
within 1 day of 
liver biopsy. 
No follow-up. 


AUROC values: 


ARFI: F≥2 0.91 (p=0.27), F4: 0.96 (p=0.04). 
TE: F≥2: 0.87 (p=0.04),  F4: 0.96 (p=0.13). 


 


Company identified in initial search 
and excluded. 


EAC included. 
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Study 


 


Study design 


(country) 


Population Intervention  


versus  


comparator 


Outcomes considered EAC comments on study 


Nishikawa 
et al. 
(2014) 


Prospective 
diagnostic 
accuracy 


(Japan) 


108 people 
with chronic 
hepatitis C. 


Mean age 
59.5 years 
(range 49.0–
66.0). 


56 male, 52 
female. 


VTq vs liver 
biopsy. 


ARFI 
measurement 
within 1 week 
of liver biopsy. 
Patients had 
liver biopsy 
before starting 
treatment with 
interferon. No 
follow-up. 


Correlation: shear velocity value significantly 
correlated with fibrosis r=0.732 (p<0.0001). 


AUROC: F1: 0.81, F2: 0.9, F3: 0.86, F4: 0.88. 


EAC identified and included. 


ARFI also correlated with BMI, 
gamma-glutamyltranspeptidase 
and hyaluronic acid blood levels in 
fibrosis stages F0–1, F2 and F3–4 
respectively. ARFI measurements 
did not correlate with inflammation. 


Rizzo et al. 
(2011) 


Prospective, 
diagnostic 
accuracy  


 


(Italy) 


139 people 
with chronic 
hepatitis C. 


Mean age 
55 years, 83 
male, 55 
female 


 


VTq vs liver 
biopsy and TE. 


Percutaneous 
liver biopsy 
and ARFI/TE 
measurements 
within 
6 months. No 
follow-up. 


ARFI AUROCs: F>2=0.86 (CI 0.79 to 0.91); 
F>3=0.94 (CI 0.89 to 0.97); F>4=0.89 (CI 0.83 to 
0.94). 


TE AUROCs: F>2=0.78 (CI 0.70 to 0.85); 
F>3=0.83 (CI 0.75 to 0.89); F>4=0.80 (0.72 to 
0.86). 


TE was unreliable in 9 (6.5%) people. 


ARFI results were not influenced by ALT level 
but TE results were. 


EAC identified and included. 


ARFI was found to be reproducible 
and accurate for staging of both 
intermediate (F2) and advanced 
(F3–4) liver fibrosis. 
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Study 


 


Study design 


(country) 


Population Intervention  


versus  


comparator 


Outcomes considered EAC comments on study 


Sporea et 
al. (2012a) 


Retrospective 
cohort, 
multicentre 
study 


(Japan, 
Romania, 
Germany, Italy, 
Austria) 


914 people 
with chronic 
hepatitis C. 


911 valid 
cases 


VTq vs liver 
biopsy: n=914.  


VTq vs TE vs 
liver biopsy: 
subgroup 
n=400  


 


Correlation between ARFI and fibrosis stage was 
highly significant  (r=0.654, p<0.0001). 


Overall correlation with histological fibrosis stage 
was not significantly different for ARFI and TE: 
ARFI  r=0.689 (p<0.0001); TE  r=0.728 
(p<0.0001).  


ARFI cut-off (m/s), AUROC, sensitivity and 
specificity:  


F≥1 (>1.19): 0.779; 69.9; 80 


F≥2 (>1.33): 0.792;  69.1; 79.8 


F≥3 (>1.43): 0.829; 74.8;  81.5 


F=4 (>1.55): 0.842; 84.3; 76.3. 


ARFI was inferior to TE for cirrhosis (AUROC:  
0.885 vs 0.932, p=0.01) and all fibrosis (AUROC: 
0.772 vs 0.857, p=0.01); and similar for 
predicting significant and severe fibrosis 
(AUROC:  0.813 vs 0.818, p=0.77; AUROC: 
0.862 vs 0.866, p=0.81). 


Correlation used to assess 
reliability, using Spearman test. 


No CIs. 


Hypothesis was not accurately 
tested. 


A subgroup of 400 people with 
chronic hepatitis C assessed with 
ARFI and TE. 


Full paper. 


Company identified and included. 


EAC accepted. 
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Study 


 


Study design 


(country) 


Population Intervention  


versus  


comparator 


Outcomes considered EAC comments on study 


Yamada et 
al. (2014) 


Diagnostic 
accuracy and 
prediction of 
response to 
treatment – 
prospective 
status not clear 


(Japan) 


People with 
chronic 
hepatitis C 
(n=124)  


Mean age 
57 years; 56 
males. 


61 patients 
had 
treatments. 46 
had genotype 
1 HCV and 15 
had genotype 
2 HCV.  


VTq, liver 
biopsy. 


Liver fibrosis 
stage 
assessed by 
liver biopsy 
and ARFI. 


Response to 
peg-IFN plus 
ribavirin 
combination 
therapy 
treatment 
assessed. 


ARFI measurement (Acuson S2000) was done 
within 1 week before 
liver biopsy. 


Follow-up was at weeks 4, 12, 24, 36, 48, end of 
treatment and week 24 after the treatment for 
genotype 1. 


For genotype 2 follow-up was at weeks 4, 12, 
24, and week 24 after the treatment. 


The shear-wave velocity value increased with 
the progression of the histological fibrosis stage, 
as assessed using the Metavir scoring system, 
and a significant correlation was found between 
the 2 variables (Pearson product–moment 
correlation coefficient=0.764, p<0.001). The 
AUROCs were F≥2 (0.890) and F≥3 (0.943). 


Company identified but not 
included; EAC included. 


The shear-wave velocity value 
measured by ARFI could not 
predict the treatment response for 
patients with genotype 2 HCV, but 
showed some benefit for patients 
with genotype 1. 


Ye et al. 
(2012) 


Prospective 
diagnostic 
accuracy 


(China) 


204 people 
with chronic 
hepatitis B. 
Mean age 
35.5 years 
(19–63).  


60 healthy 
volunteers. 
Mean age 
30 years (20–
54) 


158 male,106 
female. 


VTq, 
ultrasound-
guided liver 
biopsy. 


66 people had 
liver biopsy. 


ARFI 
measurement 
within 3 days 
of liver biopsy. 
No follow-up. 


Spearman's rank CC=0.87 (p<0.001).  


AUROCs: F0–2 vs F3=0.99; F0–2 vs F4=0.97. 


 


EAC identified and included. 


ARFI liver stiffness measurements 
showed good correlation with 
fibrosis stage and a high diagnostic 
accuracy between 
early/intermediate and advanced 
fibrosis stages. 
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Study 


 


Study design 


(country) 


Population Intervention  


versus  


comparator 


Outcomes considered EAC comments on study 


Abbreviations: ARFI, acoustic radiation force impulse; AUROC, area under receiver operating characteristic; CC, correlation coefficient; CI, 
confidence interval; HCV, hepatitis C virus; ITD, intention to diagnose; peg-IFN, pegylated interferon; TE, transient elastography; VTq, Virtual 
Touch Quantification. 
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Evidence synthesis 


The company included a brief synthesis of the clinical evidence included in its 


submission and summarised 2 additional systematic reviews with 


meta-analyses (Nierhoff et al. 2013; Bota et al. 2013a). An overview of the 


evidence synthesis is included on pages 31–33 of the assessment report. 


Based on findings from the evidence synthesis, the company concluded that 


VTq and TE have equivalent accuracy but that results suggested TE may be 


slightly more accurate in diagnosing mild fibrosis (F1). The EAC felt that this 


conclusion was plausible, but noted that the company did not carry out a 


meta-analysis which would have provided a more decisive result.  


The company provided an overall interpretation of the clinical evidence and 


concluded that VTq used in clinical practice can be a good tool to diagnose 


significant fibrosis (F2) and an excellent tool to diagnose severe fibrosis (F3) 


or cirrhosis (F4). The EAC considered that this interpretation was reasonable 


and that the company’s assessment of the strengths and weaknesses of the 


studies was fair. 


As a result of its concerns about the company’s study selection and the 


subsequent identification of additional clinical evidence, the EAC did a 


meta-analysis of the 10 studies it selected for inclusion. A random effects 


approach was used to calculate pooled outcome data for correlation (between 


VTq, TE and liver biopsy Metavir scores), sensitivity, specificity and 


prevalence for each disease type (hepatitis B, C or a combination). 


Proportions were transformed using the logit function where necessary to 


overcome skewness and values of 0 were transformed to 0.5 to allow pooling 


of the data. Results were back-transformed to provide estimated pooled 


proportions and 95% confidence intervals. Nine outcome estimates were 


made from multiple studies and 6 from single studies. A summary of the 


studies and populations is shown in table 3.5 of the assessment report (page 


42) and the outcome data and pooled estimates are shown in tables 3.6 and 


3.7 on pages 43 and 44 of the assessment report. The pooled estimates are 


reproduced here in table 3. 
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Table 3 Pooled estimates from meta-analysis with 95% confidence intervals for 
prevalence and diagnostic accuracy 


Hepatitis type Comparator to liver biopsy 


  VTq TE 


Fibrosis stage F≥1 F≥2 F≥3 F4 F≥1 F≥2 F≥3 F4 


B No. of studies – 2 – 1 – 1 – 1 


 Prevalence  – 
0.43 


(0.06–
0.79) 


– 
0.27 


(0.19–
0.36) 


– 
0.61 


(0.51–
0.70) 


– 
0.27 


(0.19–
0.36) 


 
Sensitivity % 
(95% CI) 


– 


70.02 
(31.59


–
92.19) 


– 


93.1 
(77.23


–
99.15) 


– 


81.8 
(70.39


–
90.24) 


– 


88.1 
(72.65


–
97.81) 


 
Specificity % 
(95% CI) 


– 


87.01 
(78.69


–
92.40) 


– 


76.83 
(66.40


–
85.90) 


– 


71.24 
(55.42


–
84.28) 


– 


86.67 
(77.95


–
93.76) 


C No. of studies 2 5 5 4 – 1 1 1 


 Prevalence  
0.91 


(0.83–
0.95) 


0.60 
(0.48–
0.71) 


0.40 
(0.32–
0.484 


0.23 
(0.18–
0.29) 


– 
0.63 


(0.54–
0.71) 


0.39 
(0.31–
0.47) 


0.22 
(0.15–
0.29) 


 
Sensitivity % 
(95% CI) 


69.82 
(66.82


–
72.66) 


78.47 
(70.04


–
85.03) 


85.76 
(75.94


–
91.99) 


84.48 
(79.78


–
88.24) 


– 


71.0 
(60.57


–
80.46) 


77.0 
(64.40


–
80.46) 


70.0 
(50.60


–
85.27) 


 
Specificity % 
(95% CI) 


80.95 
(70.44


–
88.34) 


78.96 
(73.49


–
83.55) 


84.36 
(80.69


–
87.45) 


81.45 
(75.43


–
86.27) 


– 


71.0 
(56.92


–
82.87) 


85.0 
(75.27


–
91.60) 


82.0 
(73.09


–
88.42) 


B & C No. of studies – 7 – 5 – 2 – 2 


 Prevalence  – 
0.55 


(0.42–
0.67) 


– 
0.23 


(0.18–
0.29) 


– 
0.62 


(0.53–
0.70) 


– 
0.23 


(00.14
–0.36) 


 
Sensitivity % 
(95% CI) 


– 


77.01 
(68.88


–
83.52) 


– 


85.03 
(80.59


–
88.60) 


– 


76.16 
(63.89


–
85.22) 


– 


79.43 
(55.69


–
92.22) 


 
Specificity % 
(95% CI) 


– 


81.07 
(75.83


–
85.39) 


– 


80.44 
(75.57


–
84.54) 


– 


71.11 
(61.17


–
79.36) 


– 


83.82 
(77.81


–
88.45) 


The results of the meta-analysis showed that the prevalence of significant 


fibrosis (F2) for both hepatitis B and C was lower with VTq (0.55) than TE 


(0.62). However, the techniques had similar scores for cirrhosis (F4; 0.23 for 


VTq and 0.23 for TE). Sensitivity and specificity values were similar for 


hepatitis B and C. VTq had slightly higher values for both sensitivity and 


specificity in diagnosing significant fibrosis (F2; 77% and 81% respectively) 


than TE (76% and 71% respectively) in people with hepatitis B and C. 
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Sensitivity was greater than specificity for cirrhosis (F4) in the combined study 


population for VTq (85% and 80% respectively), and the opposite was found 


for TE (79% and 84% respectively). However, the values were similar for both 


VTq and TE. Pooled correlation coefficients were similar for VTq and TE in the 


combined study population (0.68 to 0.69).  


The EAC noted that no adjustment could be made for patient characteristics 


other than disease type, study design and location because there was 


insufficient information in the papers.  


Adverse events 


In its submission, the company stated that no adverse events have been 


reported for VTq and none were identified in the literature, from the MHRA’s 


website or MAUDE databases. The EAC repeated the literature and other 


searches to confirm this statement, and concluded that no adverse events  


related to VTq were identified.  


5.2 Summary of economic evidence  


The company carried out a literature search for economic studies related to 


VTq, TE or liver biopsy and hepatitis and identified 61 potentially relevant 


publications, of which 10 were considered suitable for full text review. After 


applying inclusion and exclusion criteria, the company did not identify any 


relevant economic studies for VTq. However, 5 studies were presented 


relating to the comparators (TE and liver biopsy) and critically appraised. 


The EAC considered that the company’s search strategy and 


inclusion/exclusion criteria were appropriate, but noted that the date range 


and search terms could have been broader and 2 further databases could 


have been searched. The EAC carried out a revised search addressing these 


issues and did not find any relevant publications, confirming the company’s 


conclusion that there was no published economic evidence relating to VTq 


(see pages 49–50 of the assessment report). The EAC considered that the 5 


papers identified by the company relating to the comparators were useful for 


modelling purposes, and found 1 additional comparator paper.  
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De novo analysis 


The company submitted a de novo cost analysis evaluating VTq and liver 


biopsy (where needed) against TE and liver biopsy (where needed) and liver 


biopsy alone. Costs were modelled from an NHS and personal social services 


perspective using 2013 prices. The population included in the model was 


people with chronic hepatitis B or C needing assessment of liver fibrosis. The 


model structure was a decision tree based on a cohort of 1000 people 


referred by a GP and stratified according to the presence or absence of 


fibrosis, then sequentially across 3 groups according to stage of fibrosis 


determined by Metavir score (F2, F3 or 4, or F4; see figure 1). The EAC 


validated the model and noted that the variables in the executable Microsoft 


Excel file were accurately defined, whereas some variables were not clearly 


described in the submission document. 


Figure 1 Company’s de novo cost model 


 


Model parameters 


The company used the estimated prevalence of fibrosis to stratify the cohort 


into the 3 stages, and applied the sensitivity and specificity of each treatment 


strategy (VTq, TE or liver biopsy) for each stage, creating estimated numbers 


of true or false negatives or positives. The EAC generally agreed with this 


approach.  
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The model was based mainly on fibrosis assessment and did not include any 


treatment or monitoring costs for people in the F2 and F3 or 4 groups. For F4 


fibrosis (cirrhosis), the true-positive group had antiviral therapy and the false-


negative group had liver biopsy. False positives had antiviral therapy. 


According to figure 1, true negatives had a biopsy. The EAC questioned the 


rationale for this approach and whether this assumption was actually included 


in the model calculations. 


The company did not state the time horizon for the model, but the EAC 


considered that the outcomes were likely to be realised using a 1-year 


horizon, based on the duration of antiviral therapy. 


The company’s estimates of fibrosis prevalence at each stage were based 


mainly on clinical expert advice and on 1 study in people with cirrhosis (see 


page 101 of the sponsor’s submission), because exact figures were difficult to 


determine. The EAC sought additional clinical expert advice to validate these 


assumptions but the experts consulted were not able to provide any further 


certainty.  


The diagnostic accuracy figures for VTq and TE were taken from the available 


literature and liver biopsy was assumed to have 100% sensitivity and 


specificity. The EAC agreed with the approach taken for liver biopsy and TE 


(figures taken from a meta-analysis), but felt that the figures used for VTq 


were not sufficiently robust. The EAC addressed this issue in its own meta-


analysis of the clinical evidence. 


Costs and resource use 


The company included direct costs for VTq, TE and liver biopsy, calculating 


the costs of VTq and TE using a bottom-up approach. The cost for TE was 


based on a report published by the Centre for Evidence-based Purchasing 


(Stamuli et al. 2009) and revised slightly in light of annual variation in patient 


throughput to £25.33. The cost for VTq was estimated as £15.02, based on 


capital (VTq and Acuson S2000 machine), staffing, maintenance and 
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infrastructure costs. The cost for liver biopsy was estimated from the 2013–14 


payment by results tariff to be £615, based on a mix of procedures. 


The EAC agreed with the estimates for these costs but felt that they could be 


further explored in sensitivity analyses; the capital costs for VTq and TE were 


not estimated using the annuity method, and the company did not describe 


the exact mix of procedures used to calculate the biopsy cost. The cost of 


antiviral therapy was estimated to be £10,000 per patient in the executable 


model; the EAC was unsure as to the rationale behind this figure.  


The company carried out deterministic one-way and multi-way sensitivity 


analyses varying the prevalence of liver fibrosis (from 10% to 45%), the 


diagnostic accuracy of VTq, technology and treatment costs and whether or 


not biopsy was done. The EAC generally agreed with the company’s 


approach but commented that the company did not explain the rationale for 


the variations in prevalence it considered.  


Results 


Findings from the company’s base case and sensitivity analyses are 


described on pages 60–62 of the assessment report. The results of the base 


case indicated that VTq could result in a cost saving of £10.31 per patient 


when compared with TE and £599.08 per patient when compared with liver 


biopsy (table C12, page 122 of the submission).  


The EAC noted that the findings from the company’s sensitivity analysis may 


have been incorrectly reported in the submission, with results from the one-


way analysis not presented and the results from the multi-way analysis 


presented in section 9.5.6 (page 124 of the submission). Further findings 


based on changing the proportion of people having liver biopsy from 100% to 


20% are shown in tables C16a and C16b (pages 128–129) in the submission, 


although the EAC noted that this variable is not listed in the description of the 


sensitivity analyses and could not determine the rationale for the figure of 


20%. Varying the overall prevalence of liver fibrosis (described as incidence in 


the company’s submission) and the diagnostic accuracy of VTq lowered the 
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cost saving per person in the best- and worst-case scenarios from £527 to 


£419 if all patients had a biopsy. If only 20% of people had a biopsy, the cost 


savings for VTq could be considerably reduced, and at higher prevalence 


levels VTq could be cost-incurring. The cost of antiviral therapy was also 


varied from the base case of £10,000 to £6500, and at this level the cost 


savings for VTq ranged from £8 to around £60 (see tables C16a, C16b and 


C16c on pages 128–130 of the company’s submission).  


The EAC considered that the model addressed the decision problem in the 


scope, but that the structure did not accurately reflect current clinical 


pathways for people with liver fibrosis and did not include all the relevant costs 


and outcomes for diagnosing and treating the condition. No monitoring or 


treatment costs were included for people in the F2 or F3 or 4 fibrosis groups. 


The EAC felt that this was erroneous, as people with less severe fibrosis may 


benefit from treatment. The EAC also questioned the assumption that people 


falsely classified as negative for fibrosis would not incur any treatment costs 


and would re-enter the model as new patients. It felt that this was a 


misleading approach, because misdiagnosis may incur additional costs (from 


further diagnostic tests, inpatient or emergency episodes and treatment). The 


EAC considered that a mortality arm would have been useful to account for 


the small increased risk associated with liver biopsy, but acknowledged that 


this was likely to have been incorporated in the chosen tariff cost. The EAC 


also noted that the company had used a cohort approach rather than a per-


patient approach as specified in NICE’s methodology. 


Additional work carried out by the External Assessment Centre 


The EAC revised some parameters and re-ran the company’s model to 


address these issues, including treatment and monitoring costs for people 


diagnosed with less severe fibrosis (F<2) and those initially classed as false 


negative, and a mortality arm. The revised model was a sequential decision 


tree incorporating outcomes for F2, F3 and F4 fibrosis using VTq, TE and 


liver biopsy over a 1-year time horizon for adults or children with chronic 


hepatitis B or C. Each stage included true positives, false positives, true 
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negatives and false negatives. A diagram of the model structure is shown in 


figure 2. 


Model parameters 


Revised prevalence and diagnostic accuracy parameters for the model were 


taken mainly from the EAC’s meta-analysis and applied at each sequential 


stage for VTq, TE and liver biopsy. As in the company’s model, liver biopsy 


was treated as the reference standard with 100% sensitivity and specificity.  
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Figure 2 EAC’s revised model 


  


The EAC made several assumptions for the model which are described in 


detail on pages 64–69 and in tables 4.1 and 4.2 (pages 71–72) of the 


assessment report. Key assumptions were as follows: 


 People categorised as false negative for fibrosis would return and be re-


diagnosed as true positive within 1 year.  


True Positive


Have Fibrosis(F=4)


False Negative


True Positive


True Negative


Have Fibrosis(F=3)


False Positive


Have Fibrosis(F≥3)


True Positive


Have Fibrosis(F=4)


False Negative


False Negative


True Positive True Negative


Have Fibrosis(F=3)


False Positive


True Negative


Have Fibrosis(F=2)


 Misclassfied Fibrosis(F=4)


False Positive


Misclassfied Fibrosis(F=3)


Have Fibrosis(F≥2)


True Positive


Have Fibrosis(F=4)


False Negative


True Positive


True Negative


Have Fibrosis(F=3)


False Positive


Have Fibrosis(F≥3)


True Positive


Have Fibrosis(F=4)


False Negative


VTQ/TE False Negative


False Negative* True Negative


Have Fibrosis(F=3)


False Positive


True Negative


Have Fibrosis(F=2)


 Misclassfied Fibrosis(F=4)


False Positive


Misclassfied Fibrosis(F=3)


True Negative


No Significant Fibrosis(F<2)  Misclassified Fibrosis(F=4)


False Positive Misclassfied Fibrosis(F=3)


 Misclassfied Fibrosis(F=2)


True Positive


Have Fibrosis(F=4)


Dead False Negative


True Positive


True Negative


Have Fibrosis(F=3)


False Positive


Have Fibrosis(F≥3)


False Negative


True Positive


LB


True Negative


Have Fibrosis(F=2)


False Positive


Have Fibrosis(F≥2)


Surivive


False Negative


True Negative


No Significant Fibrosis(F<2)


False Positive


*False negative will be diagnosed as true positives within 1 year, with an additional test. 
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 Prevalence rates for stages of fibrosis were different for VTq and TE based 


on the EAC’s meta-analysis. The combined hepatitis B and C prevalence 


rates for VTq were used for TE and liver biopsy in the model to ensure 


compatibility.  


 Combined hepatitis B and C prevalence and diagnostic accuracy figures for 


F3 fibrosis were not available from the meta-analysis. The EAC therefore 


used figures for hepatitis C across the model for this stage. 


 Treatment delay resulting from misdiagnosis was unlikely to have a clinical 


impact and so long-term modelling of disease progression was not needed. 


According to published clinical evidence and expert advice gathered by the 


EAC, progression in both hepatitis B and C is relatively slow.  


 People diagnosed as being at stage F2 had fibrosis and those at stage 


F≤1 did not. 


 The majority of misclassified (false-positive) cases for VTq and TE would 


be diagnosed as having F2 fibrosis. A proportion of those with F2 fibrosis 


would be misclassified as having F3 or 4 fibrosis. These proportions were 


chosen arbitrarily and subjected to sensitivity analyses. 


 People diagnosed with F3 or 4 fibrosis would have antiviral therapy. 


 A mortality risk of 0.003 would apply to liver biopsy, based on available 


literature. 


The unit costs for VTq and TE were estimated using an annuity method and 


discounted at 3%, to give a per-test figure of £15.24 for VTq and £25.90 for 


TE. The cost for liver biopsy was estimated from tariff costs to be £622. The 


costs for antiviral therapy were taken as £2808 for those at stage F3 and 


£5680 for those at stage F4, based on duration of treatment with peginterferon 


alfa and ribavirin. Costs for a compatible Siemens ultrasound machine were 


modelled in 2 scenarios, 1 including purchase costs and 1 assuming a 


machine was already available.   
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Results of incorporating the EAC’s revised parameters in the company’s 


model 


Findings from the revised base case are shown in tables 3 and 4. In a 


scenario where a compatible Siemens ultrasound machine would be 


purchased along with the VTq software, using VTq would generate cost 


savings of £53 per person compared with TE and £434 compared with liver 


biopsy. If a compatible ultrasound machine was already available, the cost 


savings for VTq increased slightly to £57 compared with TE and £438 


compared with liver biopsy. 


 


Table 3  Costs for VTq and comparators if ultrasound machine purchased 


 Expected cost (base case) 


VTq £1971 


Transient elastography £2025 


Liver biopsy £2405 


  


VTq cost savings against transient 
elastography 


£53 


VTq cost savings against liver biopsy £434 


 


Table 4  Costs of VTq and comparators if ultrasound machine not purchased 


 Expected cost (base case) 


VTq £1968 


Transient elastography £2025 


Liver biopsy £2405 


  


VTq cost savings against transient 
elastography 


£57 


VTq cost savings against liver biopsy £438 


 


The EAC carried out deterministic sensitivity analyses varying prevalence 


rates, sensitivity and specificity for VTq and TE, distribution of false positives 


between stages F2 and F3, unit costs of VTq and TE, usage levels of TE and 


antiviral therapy costs. The rationale for the variations chosen is described on 


page 70 of the assessment report and results of the sensitivity analyses are 


presented in tables 4.5 to 4.12 on pages 74–79.  
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Findings from the sensitivity analyses showed that VTq remained cost-saving 


across all scenarios. The key drivers affecting the cost savings per person 


were prevalence of liver fibrosis, the distribution of false positives to other 


fibrosis stages, the specificity of VTq and TE for stages F2 and F3, unit 


costs of VTq and TE and anti-viral treatment costs. 


 


The EAC acknowledged some limitations of its revised parameters. Due to the 


lack of clear data available on prevalence and diagnostic accuracy at each 


stage of fibrosis, figures were extrapolated for the stages in a sequential 


model rather than each stage being presented separately. Figures for 


hepatitis C at stage F3 fibrosis were applied to the whole population because 


combined data were not available. Several assumptions were made to 


calculate technology and comparator costs, but the EAC varied these 


parameters in sensitivity analyses to address uncertainty. 


6 Ongoing research 


The company did not identify any ongoing studies evaluating VTq. The EAC 


searched the clinical trials database (www.clinicaltrials.gov) and found 3 trials 


which it considered might be relevant. Details of the trials are shown in table 


2.1 on pages 11–12 of the assessment report. 


7 Issues for consideration by the Committee 


Clinical evidence 


The EAC considered that the evidence submitted by the company was in 


keeping with the scope, but many papers reported findings for overlapping 


study cohorts. The EAC’s literature search found 5 additional papers and 


included 2 that the company had excluded. One paper was a conference 


abstract and so may not have been peer-reviewed. 


The evidence base was weighted more heavily towards hepatitis C than 


hepatitis B, with 7 of the 10 included studies evaluating use of VTq in hepatitis 


C. This may not be a significant concern as the mechanism of liver fibrosis 



http://www.clinicaltrials.gov/
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may be similar between the 2 conditions. Prevalence, sensitivity and 


specificity were assessed in the EAC’s meta-analysis but estimates could only 


be pooled for those with F≥2 fibrosis. Findings from the meta-analysis showed 


the range of sensitivity and specificity to be similar for hepatitis B and C. 


When comparing VTq and TE, the EAC found that the correlation coefficients 


were similar for the combined hepatitis population. VTq had slightly higher 


diagnostic accuracy than TE for F2 fibrosis and results for the 2 technologies 


were similar for cirrhosis (F4). From these findings, it is possible to assume 


that VTq has equivalent diagnostic accuracy to TE for stage F2 fibrosis. The 


diagnostic accuracy of VTq compared with that of TE in cases of mild or no 


fibrosis is not clear, but this has been addressed through the EAC’s revised 


parameters applied to the company’s economic model. 


The company concluded that VTq is a good tool for diagnosing fibrosis at 


stage F2 or higher and an excellent tool for diagnosing fibrosis at stage F3 or 


higher, which is when antiviral therapy is initiated. The EAC agreed with this 


conclusion. Several studies examined the combination of elastography with 


serum markers. Expert clinical advice indicated that this combination may 


increase diagnostic accuracy for both VTq and TE. 


The included studies did not evaluate using VTq in children and the EAC 


concluded that the evidence for use in children is limited, although a clinical 


trial in a paediatric population is ongoing. 


The clinical evidence did not include outcomes for length of hospital stay and 


bed usage, quality of life, need for liver biopsy and use of antiviral therapy 


(subsequent diagnosis), which were outcomes identified in the decision 


problem. The EAC agreed with the company that the majority of these were 


secondary outcomes not investigated specifically in any of the studies. 


The decision problem included considering the use of VTq in primary care, 


and the company’s submission stated that VTq could be requested in primary 


care or done in an outpatient setting. However, no evidence was presented for 


VTq used in a primary care setting. 
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The EAC noted that no adjustment for confounding variables such as study 


location or patient characteristics was made in the meta-analysis, because 


this information was poorly reported in the included studies. None of the 


studies was done in the UK but 4 took place in Europe. This may limit the 


generalisability of the findings to the UK. The company noted that the ethnicity 


of the study populations was not clear and that this may influence the 


accuracy of VTq. Differences in fibrosis stage cut-off points between 


European and Asian patients was reported in 1 study (Sporea et al. 2012a), 


but the criteria for each subgroup were poorly reported and the number of 


people with each stage of fibrosis was different between the 2 groups. 


None of the studies assessed the use of VTq in monitoring response to 


treatment, although the study by Yamada et al. (2014) evaluated the ability of 


ARFI to predict response to antiviral therapy based on hepatitis genotype. 


The economic modelling has taken into account the resource consequences 


of false-negative and false-positive diagnoses. The clinical impact of these is 


unclear, but the EAC considered that treatment delay resulting from false-


negative misdiagnosis was unlikely to have a clinical impact because disease 


progression in both hepatitis B and C is relatively slow. The clinical impact of a 


false-positive diagnosis may involve unnecessary treatment and distress for 


the patient. 


Cost evidence 


Both the EAC and the company concluded that no economic evidence had 


been published for VTq, and so the cost evidence relied on de novo 


modelling. The company’s model compared VTq with TE and liver biopsy at 


each stage of fibrosis sequentially. The EAC felt that the model parameters 


should be revised because they did not fully take into account the diagnostic 


pathways for hepatitis B or C, and did not include all relevant costs. The EAC 


re-ran the company’s model with revised parameters to address these issues 


and to include a mortality arm to encompass the risk associated with liver 


biopsy. Parameters were varied in sensitivity analyses to address 
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uncertainties. Findings from the revised model were similar to the company’s 


original model, in that use of VTq generated cost savings when compared with 


TE and liver biopsy in particular. Savings were achieved in the EAC’s base 


case and across all the scenarios explored in sensitivity analyses. The main 


drivers of costs were found to be the prevalence of fibrosis, distribution of 


false-positive results to different fibrosis stages, specificity of VTq and TE, and 


costs of the technology and antiviral therapy.  


The EAC acknowledged some limitations in its development of revised 


parameters. Figures for the prevalence of fibrosis, sensitivity and specificity 


were only available for F2 and F4 fibrosis for hepatitis B and C combined, 


and for stage F3 for hepatitis C. Because of this, each stage could not be 


modelled separately and a sequential approach was necessary. The model 


also included adults and children, given the lack of specific clinical data 


relating to children as a separate subgroup. The risk of mortality associated 


with liver biopsy was included in the model, but the resource impact of treating 


complications from liver biopsy was not modelled. This could be assumed to 


be incorporated in the tariff cost for liver biopsy. 


8 Authors 
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Appendix A: Sources of evidence considered in the 


preparation of the overview 


Details of assessment report: 


 Morris E, Summers J, Peacock J et al., Virtual Touch 
Quantification to diagnose and monitor liver fibrosis, August 
2014 


Submissions from the following sponsors: 


 Siemens 


Related NICE guidance 


 Hepatitis B (chronic): Diagnosis and management of chronic hepatitis B 


in children, young people and adults. NICE clinical guideline 165 (June 


2013). Available from www.nice.org.uk/guidance/cg165 


 SonoVue (sulphur hexafluoride microbubbles) – contrast agent for 


contrast-enhanced ultrasound imaging of the liver. NICE diagnostics 


guidance 5 (August 2012). Available from: 


www.nice.org.uk/guidance/dg5   


 Hepatitis B and C: ways to promote and offer testing to people at 


increased risk of infection. NICE public health guidance 43 (December 


2012). Available from: www.nice.org.uk/guidance/ph43    


 Boceprevir for the treatment of genotype 1 chronic hepatitis C. NICE 


technology appraisal guidance 253 (April 2012). Available from:  


www.nice.org.uk/guidance/ta253   


 Extracorporeal albumin dialysis for acute liver failure. NICE 


interventional procedure guidance 316 (September 2009). Available 


from: www.nice.org.uk/guidance/IPG316   


 Entecavir for the treatment of chronic hepatitis B. NICE technology 


appraisal guidance 153 (August 2008). Available from: 


www.nice.org.uk/guidance/TA153   



http://www.nice.org.uk/guidance/cg165

http://www.nice.org.uk/guidance/dg5

http://www.nice.org.uk/guidance/ph43

http://www.nice.org.uk/guidance/ta253

http://www.nice.org.uk/guidance/IPG316

http://www.nice.org.uk/guidance/TA153
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 Telaprevir for the treatment of genotype 1 chronic hepatitis C. NICE 


technology appraisal guidance 252 (April 2012). Available from: 


www.nice.org.uk/guidance/ta252  


 Adefovir dipivoxil and peginterferon alfa-2a for the treatment of chronic 


hepatitis B. NICE technology appraisal guidance 96 (February 2006) 


Available from: www.nice.org.uk/guidance/TA96   


 Peginterferon alfa and ribavirin for the treatment of mild chronic hepatitis 


C. NICE technology appraisal guidance 106 (August 2006) Available 


from: www.nice.org.uk/guidance/TA106   


 Tenofovir disoproxil fumarate for the treatment of hepatitis B. NICE 


technology appraisal guidance 173 (July 2009) Available from: 


www.nice.org.uk/guidance/ta173   


 Interferon alfa (pegylated and non-pegylated) and ribavirin for the 


treatment of chronic hepatitis C. NICE technology appraisal guidance 75 


(January 2004). Available from: www.nice.org.uk/guidance/ta75   


 Telbivudine for the treatment of chronic hepatitis B. NICE technology 


appraisal guidance 154 (August 2008). Available from: 


www.nice.org.uk/guidance/ta154   


 Hepatitis C - peginterferon alfa and ribavirin. NICE technology appraisal 


guidance 200 (September 2010). Available from: 


www.nice.org.uk/guidance/ta200    


 Subcutaneous implantation of a battery-powered catheter drainage 


system for managing refractory and recurrent ascites. NICE 


interventional procedure guidance 479 (February 2014). Available from: 


www.nice.org.uk/guidance/ipg479  
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Appendix B: Comments from professional bodies  


Expert advice was sought from experts who have been nominated or ratified 


by their specialist society, royal college or professional body. The advice 


received is their individual opinion and does not represent the view of the 


society. 


Ms Sophie Auld  


Superintendent Radiographer, Society and College of Radiographers 


Dr Simon Elliot 


Consultant Radiologist, Royal College of Radiologists 


Dr Edmund Godfrey 


Consultant Radiologist, Royal College of Radiologists 


Mr Colin Griffin 


Ultrasound Lead, British Medical Ultrasound Society 


Dr Michael Heneghan 


Consultant Hepatologist, British Association for the Study of the Liver 


Dr Priya Narayanan 


Consultant Radiologist, Royal College of Radiologists 


Dr David Sherman  


Consultant Physician & Gastroenterologist, Royal College of Physicians 


Dr Philp Shorvon  


Consultant Radiologist, Royal College of Radiologists 


Professor Paul Sidhu 


Consultant Radiologist, Royal College of Radiologists 


Professor Roger Williams 


Director of the Institute of Hepatology, Foundation for Liver Research, Royal 


College of Physicians 
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 Of the 10 expert advisers, 7 have had direct involvement with VTq and 3 


would like to use the technology but it is not currently available to them. 


Five experts have been involved in research on this technology. 


 Seven experts thought that VTq was a significant modification of an 


existing technology and 2 thought it was thoroughly novel. Four experts 


stated that similar technology exists. One commented that VTq differs from 


other technologies in that it enables targeted sampling of liver stiffness.  


 Nine experts commented that the most appropriate use for VTq is the 


assessment of the severity of liver fibrosis or the presence of cirrhosis in 


people with liver disease. One expert commented that VTq could be used 


to asses patients referred with liver enzyme abnormalities. 


 Seven experts stated that the FibroScan would be the main comparator 


and 3 felt that it would be liver biopsy. Two stated that serum markers can 


also be used. 


 Three experts identified the FibroScan as a competing product. Other 


products identified were the ShearWave (manufactured by Philips) and 


Supersonic. 


 Five experts felt that the opportunity for non-invasive assessment and 


avoidance of liver biopsy will be the main benefit to patients. Three experts 


commented that using VTq could allow better or more informative results. 


One expert felt that the ability to assess fibrosis at the same time as 


ultrasound would be of benefit. 


 Five experts believed that the additional patient benefits of VTq are likely to 


be realised in practice. The main obstacles identified were the cost and 


availability of the ultrasound machines and software. Six experts believed 


that a reduced rate of liver biopsies would be useful in measuring the 


benefits of VTq. 


 Six experts felt that using VTq instead of liver biopsies would be cost-


saving. One commented that using VTq would enhance liver services in 


line with the National Liver Plan 2010. Seven experts believed that the 


system benefits are likely to be realised in practice. 
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 Seven experts stated that appropriate ultrasound equipment (Siemens 


Acuson) would be needed to use the VTq software. Eight experts believed 


that training would be needed to use the device but 3 felt that its use is 


relatively simple. One commented that clinical input from a hepatologist 


was important. 


 The main costs identified were for the acquisition of the software and an 


appropriate ultrasound machine if it were not already available. Four 


experts anticipate that VTq would overall reduced costs. One commented 


that the technology could be used for the diagnosis of other conditions 


which would mitigate the acquisition costs. 
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Appendix C: Comments from patient organisations 


Advice and information was sought from patient and carer organisations. The 


following patient and carer organisations responded: 


 Addaction 


 Adfam 


 Al-Anon Family Groups 


 Alcohol Concern 


 Alcohol Research UK  


 Alcoholics Anonymous (AA) 


 British Liver Trust 


 Children’s Liver Disease Foundation 


 Compass UK 


 Cystic Fibrosis Trust 


 Drinkaware 


 Drug and Alcohol Action Programme 


 European Association for the Treatment of Addiction UK (eATA)    


 Focus 12 


 Foundation 66 


 Hepatitis A-Z 


 Hepatitis B Foundation 


 Hepatitis C Trust 


 Joseph Rowntree Foundation 


 Lifeline Project 


 Mentor UK 


 Rehabilitation for Addicted Prisoners Trust (RAPt) 


 Turning Point 


 UK Harm Reduction Alliance 


 


 Two questionnaires were received, 1 from the British Liver Trust and 1 from 


the Hepatitis B Foundation. 
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 The British Liver Foundation felt that VTq could be useful for all diagnosed 


patients but particularly in the early diagnosis of new patients, avoiding 


invasive tests and providing a rapid outcome. 


 The Hepatitis B Foundation UK was not clear on the benefits but 


considered that a pain-free option for assessment would be advantageous 


to people with hepatitis B and C. 


 The British Liver Foundation stated that social stigma is associated with 


liver disease because there is a common misconception that all disease is 


caused by alcohol. Easier and quicker diagnosis can only be beneficial to 


the patient. The Hepatitis B Foundation UK also voiced concern over the 


amount of stigma hepatitis B and C attracts. 


 The British Liver Foundation stated that there were no disadvantages to 


using this technology for patients. 


 According to the British Liver Foundation, VTq may be advantageous for 


people with mental health issues and people with alcohol and drug 


problems as their lifestyle requires quicker and less invasive diagnosis for 


the best compliance with treatment.   


 The British Liver Foundation stated that NICE guidance would encourage 


more clinicians to use non-invasive technology. The Hepatitis B Foundation 


UK felt that guidance would improve access to VTq for patients, but cost 


may be an issue. 


 The British Liver Foundation felt that some clinicians need to increase their 


understanding and confidence in ultrasound testing. 


 The British Liver Foundation stated that guidance would be useful on all of 


the non-invasive markers for liver disease. 


 


A statement was also received from the Children’s Liver Disease Foundation, 


which reflected on the experiences of children and their families having liver 


biopsy as an ongoing feature of their liver disease. The foundation stated that 


it would support any effective technology that aided the diagnosis or ongoing 


management of children affected by any type of liver disease in childhood, 


and that limited the number of liver biopsies needed. 
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Medical Technologies Evaluation Programme 
 


MT 210 - Virtual Touch Quantification to diagnose and monitor liver fibrosis 
 


Expert Adviser Questionnaire Responses 
 
 


Name of Expert Advisers Job Title Professional Organisation/ 
Specialist Society 


Nominated by Ratified 


Dr Edmund Godfrey Consultant Radiologist Royal College of Radiologists Specialist Society - 


Dr Simon Elliott Consultant Radiologist Royal College of Radiologists NICE Yes  


Mr Colin Griffin Ultrasound Lead British Medical Ultrasound 
Society 


NICE Yes  


Ms Sophie Auld  Superintendent Radiographer Society and College of 
Radiographers 


NICE Yes 


Dr Priya Narayanan Consultant Radiologist Royal College of Radiologists Specialist Society - 


Professor Paul Sidhu Consultant Radiologist Royal College of Radiologists Sponsor Yes  


Dr Philp Shorvon Consultant Radiologist Royal College of Radiologists  Sponsor Yes  


Professor Roger Williams Director The Foundation for Liver 
Research 


Sponsor Yes 


Dr David Sherman Consultant Physician & 
Gastroenterologist 


Royal College of Physicians Sponsor Yes 


Dr Michael Heneghan Consultant Hepatologist British Association for the 
Study of the Liver 


NICE Yes 
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YOUR PERSONAL EXPERIENCE (IF ANY) WITH THIS TECHNOLOGY 


Question 2:  Please indicate your experience with this technology? 


Expert Advisers 
I have had direct 


involvement with this 
I have referred patients 


for its use 


I manage patients on 
whom it is used in 


another part of their 
care pathway 


I would like to use this 
technology but it is not 


currently available to me 


Dr Edmund Godfrey 


Consultant Radiologist 


No  No  No  Yes  


Dr Simon Elliott 


Consultant Radiologist 


Yes  Blank  Blank  Blank  


Mr Colin Griffin 


Ultrasound Lead 


Yes  No  No  No  


Ms Sophie Auld 


Superintendent Radiographer  


No  No  No  Yes  


Dr Priya Narayanan 


Consultant Radiologist 


Yes  Blank  Blank  Blank  


Professor Paul Sidhu 


Consultant Radiologist 


Yes  Yes  Yes  Blank  


Dr Philip Shorvon 


Consultant Radiologist 


Yes  No  Yes  No  


Professor Roger Williams 


Director 


No No No Yes 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Yes Blank Blank Blank 


Dr Michael Heneghan 


Consultant Hepatologist 


Yes Yes Yes No 
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Any Comments? 


Dr Edmund Godfrey 


Consultant Radiologist 


Blank  


Dr Simon Elliott 


Consultant Radiologist 


Blank  


Mr Colin Griffin 


Ultrasound Lead 


Blank  


Ms Sophie Auld 


Superintendent Radiographer 


Blank  


Dr Priya Narayanan 


Consultant Radiologist 


Blank  


Professor Paul Sidhu 


Consultant Radiologist 


Currently using in Clinical and research studies 


Dr Philip Shorvon 


Consultant Radiologist 


I have used virtual touch for liver disease for over 2 years 


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Extensive clinical and research experience since 2009 - can provide bibliography and publication / 
presentation record on request. Jointly awarded Grant by NHS Techology Adoption Centre for clinical 
assessment of this technology in 2009 - work now published. 


Dr Michael Heneghan 


Consultant Hepatologist 


Very useful if added with ultrasound 
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Question 3:  Have you been involved in any kind of research on this technology? If Yes, please describe? 


Expert Advisers Yes/No Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


Yes  However, I have been involved in research on magnetic resonance elastography (MRE) 
which is a similar technology. 


Dr Simon Elliott 


Consultant Radiologist 


No  Blank  


Mr Colin Griffin 


Ultrasound Lead 


Yes  I am in the process of looking at the usefulness in diffuse liver conditions and I am hoping 
to begin another research project in the use of the technology in the evaluation of renal 
transplants when compared to diagnostic ultrasound and biopsy results. 


Ms Sophie Auld 


Superintendent Radiographer 


No  Blank  


Dr Priya Narayanan 


Consultant Radiologist 


No  Blank  


Professor Paul Sidhu 


Consultant Radiologist 


Yes  Studies on reproducibility and in liver fibrosis. 


Dr Philip Shorvon 


Consultant Radiologist 


Yes  True research no- however we have been auditing the results of the virtual touch against 
liver biopsy results and also looking at ways of using the results in scoring of portal 
hypertension 


Professor Roger Williams 


Director 


No  Blank  


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Yes Multiple abstracts, presentations (local, national and international meetings) and some 
papers on clinical use of ARFI in non-invasive assessment of liver disease 
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Dr Michael Heneghan 


Consultant Hepatologist 


Blank Br J Radiol. 2012 Oct;85(1018):e858-63. doi: 10.1259/bjr/74797353. Epub 2012 Jul 4. 
Acoustic radiation force impulse quantification: repeatability of measurements in selected 


liver segments and influence of age, body mass index and liver capsule-to-box 
distance. 


Jaffer OS1, Lung PF, Bosanac D, Patel VM, Ryan SM, Heneghan MA, Quaglia A, Sidhu PS. 
Author information  
• 1Department of Radiology, King's College Hospital, London, UK. 


ounali.jaffer@googlemail.com 
Abstract 
OBJECTIVE:  
To assess the inter- and intra-observer variability of acoustic radiation force impulse 


(ARFI) quantification in liver segments with influence of age, body mass index (BMI) 
and liver capsule-to-box (CB) distance. 


METHODS:  
10 healthy volunteers were examined twice, by three experienced operators, separated by 


a 1-week interval. 10 readings were obtained, from segments 3, 5/6 and 7/8. Age, BMI 
and the CB distance were noted. The Cronbach α statistic for analysis of reliability 
was performed for the inter- and intra-observer studies. Multivariate linear 
regression models determined significance of the other parameters. 


RESULTS:  
1800 velocity measurements were recorded. Mean values±standard deviation: segment 3, 


1.31±0.19 m s(-1); segment 5/6, 1.12±0.22 m s(-1); segment 7/8, 1.12±0.17 m s(-1). For 
both the inter- and intra-observer study, the Cronbach α statistic was ≥0.7 (reliable) 
when taken from segments 5/6 and 7/8 but <0.7 (unreliable) for segment 3. BMI and 
age showed significant (p<0.0001) but contrasting correlation (segment 5/6: BMI 
r=0.02, age r=-0.02; segment 7/8: BMI r=-0.01, age r=0.01) with ARFI velocities when 
analysed for the segments deemed reliable. A weak negative correlation between 
ARFI velocities and liver CB distance was demonstrated for both assessed 
segments (segment 5/6, r=-0.08; segment 7/8, r=-0.06; p<0.001). 


CONCLUSION:  
With trained operators, ARFI is a reliable and reproducible method of liver stiffness 


quantification in segments 5/6 and 7/8 but acquisition of measurements from 
segment 3 should be avoided. Values obtained deeper to the liver capsule allow 
more reliable liver stiffness quantification 
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THIS PRODUCT (TECHNOLOGY) AND ITS USE 


Question 4:  How would you best describe this technology? 


Expert Advisers 


It is a minor variation on 
existing technologies with little 
potential for different outcomes 


and impact 


It is a significant modification of an 
existing technology with real 


potential for different outcomes 
and impact 


It is thoroughly novel - different 
in concept and/ or design to any 


existing 


Dr Edmund Godfrey 


Consultant Radiologist 


No  Yes  No  


Dr Simon Elliott 


Consultant Radiologist  


 


Blank  Yes  Blank  


Mr Colin Griffin 


Ultrasound Lead 


Blank  Yes  Blank  


Ms Sophie Auld 


Superintendent Radiographer 


No  Yes  No  


Dr Priya Narayanan 


Consultant Radiologist 


Blank  Yes  Blank  


Professor Paul Sidhu 


Consultant Radiologist 


No  No  Yes  


Dr Philip Shorvon 


Consultant Radiologist 


No  Yes  No  


Professor Roger Williams 


Director 


Blank Blank Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Blank Blank Yes 


Dr Michael Heneghan 


Consultant Hepatologist 


Blank Yes Blank 
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Any Comments? 


Dr Edmund Godfrey 


Consultant Radiologist 


Similar technology exists (e.g. Fibroscan) but VTq is different in that it enables targeted sampling of liver 
stiffness. 


Dr Simon Elliott 


Consultant Radiologist 


I believe VTq was the first shear-wave system incorporated into a standard US scanner for routine liver 
use, but other systems are now commercially available using similar technology. 


Mr Colin Griffin 


Ultrasound Lead 


This is the first of this type of technology to give a quantifiable value of tissue stiffness which is better 
than other colour based systems already available. 


Ms Sophie Auld 


Superintendent Radiographer 


Blank  


Dr Priya Narayanan 


Consultant Radiologist 


Blank  


Professor Paul Sidhu 


Consultant Radiologist 


New technique, new concept 


Dr Philip Shorvon 


Consultant Radiologist 


It is a novel type of elastography 


Professor Roger Williams 


Director 


I am unclear as to how VTq differs from standard Fibroscan and the advantages of it 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


It is the first device to measure liver stiffness that is integrated into a standard commercially available 
US platform. This is an important difference to Fibroscan (Transient Elastography), and the generation of 
the shear wave differs significantly. Importantly, recent meta-analysis data is now suggesting that it is at 
least as accurate as TE, and has a significantly higher success rate. Also, most hospitals in the UK do 
not have Fibroscan, but may already possess the US machine and could implement the technology via a 
software modification. 


Dr Michael Heneghan 


Consultant Hepatologist 


Blank 
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Question 5:  What is the most appropriate use (e.g. clinical indication) for the technology? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


Assessment of liver fibrosis stage/presence of cirrhosis in patients with chronic liver disease. 


Dr Simon Elliott 


Consultant Radiologist 


Assessing the liver for the existence and grading of fibrosis. This can now form a part of the routine US 
exam. There is evidence that this can reduce the number of liver biopsies required. 


Mr Colin Griffin 


Ultrasound Lead 


Evaluation of liver patients with known risk factors for developing diffuse liver disease, cirrhosis, 
patients on long-term drugs that effect the liver (e.g. Methotrexate, etc). 


Ms Sophie Auld 


Superintendent Radiographer 


Looking at diseases of the liver, breast and thyroid 


Dr Priya Narayanan 


Consultant Radiologist 


Monitoring of patients with hepB/C  /surveillance for liver fibrosis 


Professor Paul Sidhu 


Consultant Radiologist 


Diffuse liver disease and in many other organs e.g. thyroid, breast, testis where tissue 'hardness' needs 
to be assessed. 


Dr Philip Shorvon 


Consultant Radiologist 


Follow up of chronic hepatitis patients and other chronic liver disease. Identification of cirrhosis 


Professor Roger Williams 


Director 


Following progression of liver disease caused by alcohol, hepatitis viral infection and in initial 
assessment of severity of fibrosis 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Assessment of liver stiffness, non-invasive assessment of liver fibrosis, not only in viral hepatitis but 
also in a variety of liver diseases.  


Taking a wider view, the potentially enormous clinical impact includes : 1) Detection of unsuspected 
liver damage; 2) selection for treatment, for example in viral and auto-immune hepatitis; 3)  assessing 
response to treatment; 4) identification of patients with cirrhosis who would require surveillance 
ultrasound for liver cancer; 5) for the first time, non-invasive identification of portal hypertension and 
selection for initial endoscopy and subsequent surveillance (our own preliminary data, published in 
abstract form only at present); 6) the avoidance of invasive liver biopsies and upper GI endoscopies in a 
proportion of patients; 7) Potentially providing greater information, which is also complementary to, that 
available from existing techniques – many experts now believe that liver biopsy may not entirely be the 
“gold standard” it was thought to be. 
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Dr Michael Heneghan 


Consultant Hepatologist 


In conjunction with ultrasound in any patient referred with liver enzyme abnormalities 
Follow up on treatment 
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COMPARATORS (including both products in current routine use and also “competing 
products”) 


Question 6:  Given what you stated is the appropriate indication (clinical scenario) for its use, what are the most appropriate 
"comparators" for this technology which are in routine current use in the NHS? 


Expert  Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


Liver biopsy, Fibroscan, serum markers 


Dr Simon Elliott 


Consultant Radiologist 


Fibroscan (transient elastography). Liver biopsy. 


Mr Colin Griffin 


Ultrasound Lead 


Fibroscan 


Ms Sophie Auld 


Superintendent Radiographer 


Unsure  


Dr Priya Narayanan 


Consultant Radiologist 


Fibroscan 


Professor Paul Sidhu 


Consultant Radiologist 


A number of ultrasound manufacturer's are involved in developing this technology 


Dr Philip Shorvon 


Consultant Radiologist 


Fibroscan and serum markers for fibrosis 


Professor Roger Williams 


Director 


Fibroscan and attachments to standard ultrasound machine 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Main comparator is liver biopsy - Fibroscan is not widely available enough to be considered a 
comparator. No other equivalent widely available technology. 


Dr Michael Heneghan 


Consultant Hepatologist 


Fibroscan 
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Question 7:  "Competing products": Are you aware of any other products which have been introduced with the same purpose 
as this one? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


Fibroscan, various other ultrasound elastography technologies, serum marker panels, magnetic 
resonance elastography 


Dr Simon Elliott 


Consultant Radiologist 


Shearwave elastography from Philps Healthcare (currently on iU22 platform). I have been involved in 
clinical and engineering development of this platform. 


Mr Colin Griffin 


Ultrasound Lead 


No  


Ms Sophie Auld 


Superintendent Radiographer 


No  


Dr Priya Narayanan 


Consultant Radiologist 


No  


Professor Paul Sidhu 


Consultant Radiologist 


There are other products that use this technology - on all main ultrasound maufacturer's machines 


Dr Philip Shorvon 


Consultant Radiologist 


Fibroscan. Some ultrasound companies are producing similar equipment 


Professor Roger Williams 


Director 


as above 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Fibroscan (Echosens); Supersonic (? manufacturer) 


Dr Michael Heneghan 


Consultant Hepatologist 


Fibroscan 
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POSSIBLE BENEFITS FOR PATIENTS 


Question 8: What are the likely additional benefits for patients of using this technology, compared with current 
practice/comparators? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


The current gold standard for liver fibrosis assessment is liver biopsy. This risks complications 
including pain, haemorrhage and death. If a non-invasive alternative could be used to replace some or all 
liver biopsies, this would reduce the number of complications experienced by patients. 


Dr Simon Elliott 


Consultant Radiologist 


Reduced number of attendances to clinic/hospital. Potential reduction in liver biopsy and assoicated 
risks. 


Mr Colin Griffin 


Ultrasound Lead 


This is an ultrasound guided system, so instead of blind sampling of the liver, the operator will now be 
anle to select an area of interest on a B-mode ultrasound image and this will allow for better and more 
valid results. This is also useful in the following up of patients having serial scans as the same are of 
interest can be selected every time so that true comparible and reliable quantifiable data can be provided 
for the area under investigation. 


Ms Sophie Auld 


Superintendent Radiographer 


Provides measurable information about tissue stiffness 


Dr Priya Narayanan 


Consultant Radiologist 


ARFI has the advantage of being able to visualise the liver ( assessing for structural /focal parenchymal 
changes) in addition to assessing liver stiffness. Fibroscan only performs a liver stiffness measurement. 


Professor Paul Sidhu 


Consultant Radiologist 


Aid confidence in diagnosis and avoid 'liver biopsy' 


Dr Philip Shorvon 


Consultant Radiologist 


Better follow up of chronic liver disease. Reduced need for liver biopsy.Identification of patient for 
further investigation/follow up. Identification of portal hypertension. 


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Main benefit is realising the aim of bringing non-invasive detection of liver fibrosis into mainstream use 
throughout the UK. Although complementary to liver biopsy, this technique is likely to provide further 
information about lievr disease, and is dynamic and repeatable. "One stop" liver clinics (as envisaged in 
the 2009 National Liver Plan) would become a reality, and lead to more efficient use of clinical time and 
money. Also see potential scenarios 1) to 7) in section 5 above. 
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Dr Michael Heneghan 


Consultant Hepatologist 


2 procedures at same time. US and ARFI implies less visits 
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Question 8.1:  Is each additional benefit likely to be realised in practice?  What are the likely obstacles? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


It is likely that some liver biopsies will still need to be carried out for other reasons, or where the 
noninvasive technique gives unexpected or equivocal results. The main obstacle to replacing liver 
biopsy with a non-invasive technique is providing a sufficient evidence base to suppor the use of the 
latter. 


Dr Simon Elliott 


Consultant Radiologist 


Yes, already proven. Obstacles mainly acceptance by clinicians and requirement for additional software 
and training for sonographers. 


Mr Colin Griffin 


Ultrasound Lead 


I hope so. Education of the system is important and it is essential to "sell" the sysem as image guided 
elastography as this will give the referrer confidence in what they are getting. 


Ms Sophie Auld 


Superintendent Radiographer 


Unsure  


Dr Priya Narayanan 


Consultant Radiologist 


Liver biopsy is associated with both significant morbidity and mortality. ARFI may obviate /reduce the 
need for liver biopsy.Obstacle - cost associated with installation of software. 


Professor Paul Sidhu 


Consultant Radiologist 


Yes - obstacles are the availability of machines 


Dr Philip Shorvon 


Consultant Radiologist 


There are other causes or increased liver stiffness rather than just fibrosis 


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Yes. Only obstacle is availability of machine, and Virtual Touch sofware modification. 


Dr Michael Heneghan 


Consultant Hepatologist 


Cost 
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Question 8.2:  How might these benefits be measured?  What specific outcome measures would enable assessment of whether 
additional benefits for patients are being realised? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


A prospective audit of the number of liver biopsies carried out at an institution following the introduction 
of VTq. The number of biopsies would be the simplest outcome measure as capturing complications 
from biopsies may be more difficult. 


Dr Simon Elliott 


Consultant Radiologist 


Cost/time savings for not doing Fibroscan in these patients and reduced attendances. Reduced liver 
biopsies. 


Mr Colin Griffin 


Ultrasound Lead 


Blank  


Ms Sophie Auld 


Superintendent Radiographer 


Unsure  


Dr Priya Narayanan 


Consultant Radiologist 


Liver biopsy rate  


Professor Paul Sidhu 


Consultant Radiologist 


The cost saving of liver biopsy 


Dr Philip Shorvon 


Consultant Radiologist 


LIver biopsy rate before and after introduction. 


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Not only reduction in rate of liver disease, but improved outcomes for liver patients - treatment of viral 
hepatitis, NAFLD and ALD; surveillance of HCC; also higher discharge rate of those without signficant 
liver fibrosis. 


Dr Michael Heneghan 


Consultant Hepatologist 


Less liver biopsy , More targeted screening of patients 
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Question 8.3:  How good is this evidence for each of these additional benefits? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


The evidence that VTq (or any non-invasive test) can replace liver biopsy is evolving and would benefit 
from analysis by NICE(!). The evidence that liver biopsy causes complications (and therefore that a 
reduction would be potentially beneficial) is very good. 


Dr Simon Elliott 


Consultant Radiologist 


Good and growing evidence worldwide. In the UK, recent (2013) detailed assessment by the NHS 
Technology Adoption Centre - see their report entitled "The use of ultrasound elastography for the 
detection and assessment of liver fibrosis" 


Mr Colin Griffin 


Ultrasound Lead 


Trials and research are the best source of this evidence. A small amount of peer-reviewed published 
work are available at the moment. 


Ms Sophie Auld 


Superintendent Radiographer 


Unsure  


Dr Priya Narayanan 


Consultant Radiologist 


Good evidence but further multicentre studies needed 


Professor Paul Sidhu 


Consultant Radiologist 


Strong evidence form 'Fibroscan' another techniue that uses different technology 


Dr Philip Shorvon 


Consultant Radiologist 


Evidence not yet available  


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


There is now an extensive body of evidence for ARFI, with meta-analyses also available (ARFI since 
around 2009, Fibroscan since around 2004-5). Although some studies are methodologically flawed, the 
evidence is of sufficient quality to state these outcomes are valid. 


Dr Michael Heneghan 


Consultant Hepatologist 


Marginal 
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Question 8.4:  Please add any further comment on the claimed benefits of the technology to patients, as you see applicable 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


A nom-invasive test would enable more frequent assessment of liver fibrosis than currently possible 
with biopsy. This would enable close monitoring of response to treatment. 


Dr Simon Elliott 


Consultant Radiologist 


Blank  


Mr Colin Griffin 


Ultrasound Lead 


As part of their normal liver ultrasound, the patient could have the VTq assessment at the same time, 
which would decrease the patient's waiting times 


Ms Sophie Auld 


Superintendent Radiographer 


I have not had personal experience with the technology so unsure of the full range of clinical 
applications and benefits. 


Dr Priya Narayanan 


Consultant Radiologist 


Standard b-mode ultrasound has a poor sensitivity for detection of liver fibrosis. This technology adds 
only a few minutes to the duration of the routine surveillance ultrasound and would detect alterations in 
liver stiffness alllowing more tailored management 


Professor Paul Sidhu 


Consultant Radiologist 


Blank  


Dr Philip Shorvon 


Consultant Radiologist 


Reassurance in patients with hepatitis that biopsy not necessary. Identification of patients who have 
signficant fibrosis but in whom standard imaging is normal. Seperation of benign liver lesions (eg 
haemangioma) from more sinister lesion 


Professor Roger Williams 


Director 


Have not see any evidence of this technology as opposed to Fibroscan 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


One of the major potential impacts is at the primary / secondary care interface (See NTAC publication 
online) 


Dr Michael Heneghan 


Consultant Hepatologist 


Blank 
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POSSIBLE BENEFITS FOR THE HEALTHCARE SYSTEM 


Question 9:  What are the likely additional benefits for the healthcare system of using this technology, compared with current 
practice/comparators? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


Liver biopsy is costly. A non-invasive alternative is likely to be cheaper 


Dr Simon Elliott 


Consultant Radiologist 


As para 8. Cost savings in attendances, liver biopsies and associated morbidity. 


Mr Colin Griffin 


Ultrasound Lead 


Combined examination would lead to better turn around and incorportaing the VTq software on US 
machines is much cheaper than the purchase of separate FibroScan equipment. 


Ms Sophie Auld 


Superintendent Radiographer 


Assist in more accurate diagnosis without the need for interventional 


Dr Priya Narayanan 


Consultant Radiologist 


cost saving, reduction in the number of liver biopsies being performed 


Professor Paul Sidhu 


Consultant Radiologist 


Reduction in costs. 


Dr Philip Shorvon 


Consultant Radiologist 


One stop assessment of chronic liver disease with ultrasound reducing number patient attendences. 
reduced number of liver biopsies 


Professor Roger Williams 


Director 


Blank 
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Expert Advisers Comment 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Given the increasing incidence of the most common liver diseases (alcohol- related, viral  
hepatitis and fatty liver) in the local population, and nationally as shown in the National Liver  
Plan 2010, the use of ARFI can only enhance the development of an improved liver service for  
local patients. ARFI based technology is likely to be the technology of choice for most  hospital,  
as the competing version (Fibroscan) is expensive , has less wide applicability and may prove  
to be less accurate. ARFI based pathways also benefit current and future patients by reducing  
the number of invasive tests, avoiding complications and providing more accessible and  
accurate non-invasive investigation. Some of our results have already been published by the  
NHS Technology adoption Centre (see reference below), who were persuaded to sponsor our  
original work with a Project Grant. It is likely that increased resources to provide these services  
will need to be negotiated with local commissioners, and that it will form the basis for a more  
streamlined outpatient liver service, allowing clinicians to concentrate on those liver patients  
with the most severe damage, whilst interfacing more with general practitioners in the  
community. 


Reference: The use of ultrasound elastography for the detection and assessment of liver fibrosis: A 
technology implementation study within secondary care. NHS Technology Adoption Centre, 2013: 
www.ntac.nhs.uk/publications/ 


Dr Michael Heneghan 


Consultant Hepatologist 


Less visits. Complementary technology to ultrasound. 
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Question 9.1:  Is each additional benefit likely to be realised in practice?  What are the likely obstacles? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


As above the evidence base needs to be established. 


Dr Simon Elliott 


Consultant Radiologist 


Yes given current evidence 


Mr Colin Griffin 


Ultrasound Lead 


Yes. Some brave centres will need to lead the change to VTq. 


Ms Sophie Auld 


Superintendent Radiographer 


Blank  


Dr Priya Narayanan 


Consultant Radiologist 


Yes  


Professor Paul Sidhu 


Consultant Radiologist 


Yes  


Dr Philip Shorvon 


Consultant Radiologist 


yes- no obstacles. However the reduction in biopsies may be counterbalanced by increased pick up of 
patients with chronic liver disease 


Professor Roger Williams 


Director 


cannot answer 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


As above -obstacles are a) availabilityof ARFI machine; b) collaboration between interested hepatologist 
and radiologist(s; c) engagement with CCGs to fund the service, streamline and redesign the clinical 
pathway. None of these are particularly difficult, but may take time depending upon local expertise + 
resources etc. 


Dr Michael Heneghan 


Consultant Hepatologist 


cost 
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Question 9.2:  How might these benefits be measured?  What specific outcome measures would enable assessment of 
whether additional benefits for the healthcare system are being realised? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


A prospective audit of the number of biopsies at an institution before and after the introduction 
of VTq. 


Dr Simon Elliott 


Consultant Radiologist 


As para 8 


Mr Colin Griffin 


Ultrasound Lead 


Waiting times, patient feedback and questionnaires. 


Ms Sophie Auld 


Superintendent Radiographer 


Blank  


Dr Priya Narayanan 


Consultant Radiologist 


monitor number of liver biopsies being performed and audit both morbidity and mortality occurring 
secondary to liver biopsy 


Professor Paul Sidhu 


Consultant Radiologist 


Cost analysis studies  


Dr Philip Shorvon 


Consultant Radiologist 


The biopsy rate. However the number of biopsies may increase even though the rate per patient reduces 
because of the disastrous increase in chronic liver disease in the population and the increased ability to 
pick up these patients on routine imaging 


Professor Roger Williams 


Director 


cannot answer 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Eventually, increased referrals and reduced wiaiting times for liver clinics, reduced incidence rates of 
cirrhosis, admissions and HCC, and eventually reduced disease specific mortality rates and liver 
transplantation even. 


Dr Michael Heneghan 


Consultant Hepatologist 


appointments and biopsy numbers 
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Question 9.3:  How good is this evidence for each of these additional benefits? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


I am not aware of a health economic analysis 


Dr Simon Elliott 


Consultant Radiologist 


ditto 


Mr Colin Griffin 


Ultrasound Lead 


Anecdotal and theoretical at the moment 


Ms Sophie Auld 


Superintendent Radiographer 


Blank  


Dr Priya Narayanan 


Consultant Radiologist 


Moderate, more work is needed 


Professor Paul Sidhu 


Consultant Radiologist 


Good  


Dr Philip Shorvon 


Consultant Radiologist 


Do not know of good studies 


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Little work has been done as yet, most publications have concentrated on the accuracy / applicability of 
this new technique. 


Dr Michael Heneghan 


Consultant Hepatologist 


Moderate 
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Question 9.4:  Please add any further comment on the claimed benefits of the technology to the healthcare system, as you see 
applicable 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


Blank  


Dr Simon Elliott 


Consultant Radiologist 


Blank  


Mr Colin Griffin 


Ultrasound Lead 


Better use of available equipment and software 


Ms Sophie Auld 


Superintendent Radiographer 


Decrease in cost of diagnosis as less intervention required 


Dr Priya Narayanan 


Consultant Radiologist 


Blank  


Professor Paul Sidhu 


Consultant Radiologist 


Blank  


Dr Philip Shorvon 


Consultant Radiologist 


Ther e may be further applications as time goes on. The equipment is part of routine ultrasound 
equipment  and therefore will become widely available at a cost that was largely already going to be 
realised 


Professor Roger Williams 


Director 


non-invasive measurement of fibrosis is important area in clinical practice 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


See above paragraph beginning of section 9. 


Our personal experience over 5 years is that application of this technique can significantly improve both 
practice and patient experiences in this area, and that there is greater potential to be extracted from this 
exciting technology. 


Dr Michael Heneghan 


Consultant Hepatologist 


Blank 
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FACILITIES, TRAINING AND FUNCTIONING 


Question 10:  Are there any particular facilities or infrastructure which needs to be in place for the safe and effective use of this 
technology? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


The appropriate equipment is required. Staff would require training in its use. 


Dr Simon Elliott 


Consultant Radiologist 


Yes. Hardware, software  


Mr Colin Griffin 


Ultrasound Lead 


Good applications support from the manufacturer. Set guidelines and competencies suggested by NICE. 


Ms Sophie Auld 


Superintendent Radiographer 


Ultrasound units with VTq technology, regular QA and research in to the technology. 


Dr Priya Narayanan 


Consultant Radiologist 


No  


Professor Paul Sidhu 


Consultant Radiologist 


Yes - machines capable of performing this and staff 


Dr Philip Shorvon 


Consultant Radiologist 


No  


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


No - trained radiologist / sonographer and Siemens machine + software. The clinical hepatological input 
is, however, important. 


Dr Michael Heneghan 


Consultant Hepatologist 


US Department with enthusiast 
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Question 11:  Is special training required to use this technology safely and effectively? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


Yes  


Dr Simon Elliott 


Consultant Radiologist 


Yes - sonographers and radiologist training, but in my expereience it is relatively easy and 
straightforward. 


Mr Colin Griffin 


Ultrasound Lead 


None, assuming the operator is already suitably trained in diagnostic medical ultrasound. **NB - There is 
a big difference in diagnostic medical ultrasound training for radiology staff. This would be my 
recommendation rather than those that use point of care US for guidance only!** 


Ms Sophie Auld 


Superintendent Radiographer 


Yes  


Dr Priya Narayanan 


Consultant Radiologist 


Yes  


Professor Paul Sidhu 


Consultant Radiologist 


Yes  


Dr Philip Shorvon 


Consultant Radiologist 


Simple to use- just a session or 2 with an application specialist 


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


No - just training on the scanning and validation techniques 


Dr Michael Heneghan 


Consultant Hepatologist 


Yes in us 
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Question 12:  Please comment on any issues relating to the functioning, reliability and maintenance of this technology which 
may be important to consider if it is introduced 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


It may not be suitable for use in all patients, for example the obese. 


Dr Simon Elliott 


Consultant Radiologist 


Seems to be stable and easy to use. No specific maintenance issues. 


Mr Colin Griffin 


Ultrasound Lead 


Qulaity control with phantoms and correlation with other tests already performed. 


Ms Sophie Auld 


Superintendent Radiographer 


Unsure as no experience to date  


Dr Priya Narayanan 


Consultant Radiologist 


Blank  


Professor Paul Sidhu 


Consultant Radiologist 


Needs to be part of a quality control ultrasound department 


Dr Philip Shorvon 


Consultant Radiologist 


It seems robust and just part of a normal ultrasound equipment 


Professor Roger Williams 


Director 


have no knowledg eof this technology 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


As I am not a radiologist, I may not be best qualified to comment ! However, apart from cost I am not 
aware of any such issues. 


Dr Michael Heneghan 


Consultant Hepatologist 


Not known 
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COSTS 


Question 13:  Please provide any comments on the likely cost consequences of introducing this technology.  In particular, 
please comment on the implications of this technology replacing the comparator/s you have described above 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


I would anticipate that introduction of this technique (if supported by evidence that it is accurate at 
staging fibrosis) would result in a cost saving. 


Dr Simon Elliott 


Consultant Radiologist 


See NTAC report. Likely medium to long term cost savings 


Mr Colin Griffin 


Ultrasound Lead 


This should, in theory reduce overall costs as the software is approximately £10k, rather than £70 for a 
FibroScan machine. 


Ms Sophie Auld 


Superintendent Radiographer 


Unsure  


Dr Priya Narayanan 


Consultant Radiologist 


Main cost is in purchase of  appropriate ultrasound machine  and software. the ultrasound machine can 
however be used for other general  /routine ultrasound examinations 


Professor Paul Sidhu 


Consultant Radiologist 


If machine is already in use in the ultrasound department - minimal additional software costs 


Dr Philip Shorvon 


Consultant Radiologist 


There would be a one off cost of licence for the software for the technique (uncertain of amount but 
proabably less than £10K) and then there would be the increase time for each ultrasound examination it 
is used in (approx 5 mins) . Compared to Fibroscan this is big advantage as the equipment is stand 
alone around £50 K and can only be used for a single purpose. Also needs a separate visit and operator. 


Professor Roger Williams 


Director 


has to be compared with Fibroscan and ultrasound based technologies 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Im most Trusts without Fibroscan, introduction of this technology would be the first opportunity to 
measure liver stiffness by Shear wave. Apart from an obvious learning curve, the main costs depend 
upon the acquisition of the machine, software and training. However, these are not onerous, particularly 
when it is considered that elastography can also prove useful in the diagnosis of breast, salivary gland, 
prostate and other disease - an important point - the cost is mitigated by the wide potential range of 
other applications, unlike Fibroscan. 
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Dr Michael Heneghan 


Consultant Hepatologist 


If included in ultrasound, could prevent tarriff being paid for Fibroscan 
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GENERAL ADVICE BASED ON YOUR SPECIALIST KNOWLEDGE 


Question 14:  Is there controversy about any aspect of this technology or about the care pathway? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


There are a number of studies correlating liver stiffness with liver fibrosis stage. There are no studies to 
my knowledge for non-invasive techniques in general and VTq in particular that link these non-invasive 
assessments to differences in outcome for liver patients. In other words the prognostic significance of 


these findings is not established. 


Dr Simon Elliott 


Consultant Radiologist 


Very little controversy. I predict local acceptance in my institution soon. 


Mr Colin Griffin 


Ultrasound Lead 


Not really, but more reearch and peer-reviewed evidence would help to support its use. 


Ms Sophie Auld 


Superintendent Radiographer 


No  


Dr Priya Narayanan 


Consultant Radiologist 


No  


Professor Paul Sidhu 


Consultant Radiologist 


No  


Dr Philip Shorvon 


Consultant Radiologist 


There is concern about its ability to separate the intermediate grades of fibrosis which may make its 
usefulness in deciding therapy for Hep C for instance questionable 


Professor Roger Williams 


Director 


No  controversy about need for assessing fibrosis 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Not that I am aware of, or in the literature. 


Dr Michael Heneghan 


Consultant Hepatologist 


No 
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Question 15:  If NICE were to develop guidance on this technology, how useful would this be to you and your colleagues? 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


It would be extremely useful if NICE developed guidelines on the non-invasive assessment of liver 
fibrosis looking at all techniques, rather than VTq in isolation. This would include: 


1. Serum markers 


2. Ultrasound elastography including Fibroscan, VTq etc. 


3. Magnetic resonance techniques including DWI, MRE etc. 


Dr Simon Elliott 


Consultant Radiologist 


Useful support for local implementaiton, but honestly I think the evidence base is in place already. 


Mr Colin Griffin 


Ultrasound Lead 


Very and I would strongly support this guidance. I would also be willing to actively be involved this if 
required. 


Ms Sophie Auld 


Superintendent Radiographer 


Very as it would make it easier to implement 


Dr Priya Narayanan 


Consultant Radiologist 


Very  


Professor Paul Sidhu 


Consultant Radiologist 


Useful  


Dr Philip Shorvon 


Consultant Radiologist 


Useful for colleagues 


Professor Roger Williams 


Director 


yes 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Very useful to the wider NHS, although the guidance should stress the clinical element of the input 
required in interpreting results, not just the scan + diagnostic technology 


Dr Michael Heneghan 


Consultant Hepatologist 


very 
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Question 16:  Do any subgroups of patients need special consideration in relation to the technology (for example, because they 
have higher levels of ill health, poorer outcomes, problems accessing or using treatments or procedures)? Please 
explain why 


Expert Advisers Comment 


Dr Edmund Godfrey 


Consultant Radiologist 


Obese patients may not be suitable for assessment with ultrasound based techniques. 


Dr Simon Elliott 


Consultant Radiologist 


No  


Mr Colin Griffin 


Ultrasound Lead 


None that I am aware of 


Ms Sophie Auld 


Superintendent Radiographer 


Blank  


Dr Priya Narayanan 


Consultant Radiologist 


No  


Professor Paul Sidhu 


Consultant Radiologist 


No  


Dr Philip Shorvon 


Consultant Radiologist 


Patients who are adverse to liver biopsy may require this more frequently 


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


All the common liver diseases (ALD, VIral , NAFLD) are more prevalent amongst socially disavdantaged 
groups and ethnic minority groups also - see National Liver Plan 2009. This technology could facilitate 
greater access to assessment of liver disease for these groups. 


Dr Michael Heneghan 


Consultant Hepatologist 


Hep c, Post transplant patients, children, ivdu with infection 
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CONFLICTS OF INTEREST 


Question 18.1: Do you or a member of your family have a personal pecuniary interest? The main examples are as follows: 


Expert Advisers 
Consultancies or 


directorships 
Fee-paid work Shareholdings 


Expenses and 
hospitality 


Investments 
Personal non-


pecuniary 
interest 


Dr Edmund Godfrey 


Consultant Radiologist 


No Yes  No  No  No  Yes  


Dr Simon Elliott 


Consultant Radiologist 


Yes  Yes  No  No  No  No  


Mr Colin Griffin 


Ultrasound Lead 


No  No  No  No  No  No  


Ms Sophie Auld 


Superintendent Radiographer 


No  No  No  No  No  No  


Dr Priya Narayanan 


Consultant Radiologist 


No  No  No  No  No  No  


Professor Paul Sidhu 


Consultant Radiologist 


No  No  No  No  No  No  


Dr Philip Shorvon 


Consultant Radiologist 


No  No  No  No  No  Yes  


Professor Roger Williams 


Director 


No No No No No No 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


No Yes No No No No 


Dr Michael Heneghan 


Consultant Hepatologist 


No Yes No Yes No No 
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If you have answered YES to any of the above statements please describe the nature of the conflict(s) below. 


Dr Edmund Godfrey 


Consultant Radiologist 


On 10.10.12. I was paid £300 to give a lecture on MR elastography to the Yorkshire LIver Forum by Bayer 
pharmaceuticals. In terms of public statements in this area I have published research on MR elastography.   


Dr Simon Elliott 


Consultant Radiologist 


I have received honoraria for lecturing and consultancy work for several ultrasound manufacturers, although 
not Siemens. I have also received fees for commissioned articles on ultrasound. However these have not 
included the technology mentioned in this assessment. 


Mr Colin Griffin 


Ultrasound Lead 


Blank  


Ms Sophie Auld 


Superintendent Radiographer 


Blank  


Dr Priya Narayanan 


Consultant Radiologist 


Blank  


Professor Paul Sidhu 


Consultant Radiologist 


Occasional lecture fees from Siemen's Healthcare 


Dr Philip Shorvon 


Consultant Radiologist 


I have been part of a team who have produced posters/ papers on this technique 


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Fee paid work - I have a private medical practice at both the Clementine Churchill and BUPA Cromwell 
Hospitals. I do not believe that either constitutes a conflict of interest in this area, or in relation to this expert 
advice. 


Dr Michael Heneghan 


Consultant Hepatologist 


Speakers Bureau, Falk Pharma 
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Question 18.2: Do you have a non-personal interest? The main examples are as follows: 


Expert Advisers 
Fellowships endowed by the healthcare industry 


 


Support by the healthcare industry or NICE that 
benefits his/her position or department, e.g. grants, 


sponsorship of posts 


Dr Edmund Godfrey 


Consultant Radiologist 


No  No  


Dr Simon Elliott 


Consultant Radiologist 


No  No  


Mr Colin Griffin 


Ultrasound Lead 


No  No  


Ms Sophie Auld 


Superintendent Radiographer 


No  No  


Dr Priya Narayanan 


Consultant Radiologist 


No  No  


Professor Paul Sidhu 


Consultant Radiologist 


No  No  


Dr Philip Shorvon 


Consultant Radiologist 


No  No  


Professor Roger Williams 


Director 


No  No  


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


No  No  


Dr Michael Heneghan 


Consultant Hepatologist 


No  No  


 


If you have answered YES to any of the above statements please describe the nature of the conflict(s) below. 







 


Page 35 of 35 


Dr Edmund Godfrey 


Consultant Radiologist 


Blank  


Dr Simon Elliott 


Consultant Radiologist 


Blank  


Mr Colin Griffin 


Ultrasound Lead 


Blank  


Ms Sophie Auld 


Superintendent Radiographer 


Blank  


Dr Priya Narayanan 


Consultant Radiologist 


Blank  


Professor Paul Sidhu 


Consultant Radiologist 


Blank  


Dr Philip Shorvon 


Consultant Radiologist 


Blank  


Professor Roger Williams 


Director 


Blank 


Dr David Sherman 


Consultant Physician & 
Gastroenterologist 


Blank 


Dr Michael Heneghan 


Consultant Hepatologist 


Blank 
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NICE Medical Technologies Evaluation Programme 
 


TECHNOLOGY SELECTION QUESTIONNAIRE 
 
Virtual Touch Quantification has been notified as a technology for possible 
inclusion in NICE’s medical technologies work programme.  Virtual Touch 
Quantification is a technology used to measure the stiffness of a 
patient’s liver and thus determine the amount of fibrosis in the liver 
tissue.  Liver fibrosis occurs in people with hepatitis B and C, alcoholic 
liver disease and other conditions such as cystic fibrosis.  In these 
patients it is important to determine the amount of fibrosis and monitor 
it over time.  This is usually done by performing a liver biopsy, which is 
invasive and can lead to complications such as internal bleeding and 
infection.  Virtual Touch Quantification uses Acoustic Radiation Force 
Impulse (ARFI) technology to measure the amount of fibrosis in the 
liver.  The procedure is non-invasive and painless, and the results are 
available quickly.  It is claimed that Virtual Touch Quantification 
provides an alternative to liver biopsy at a reduced cost and with greater 
benefits for patients.  Further information can be found at: 
http://healthcare.siemens.com/ultrasound/tissue-strain-analytics/virtual-
touch-tissue-quantification  
 
The NICE Medical Technologies Advisory Committee, which includes lay 
people, will consider this technology and assess it against formal criteria to 
decide how important it is that NICE develops guidance on the technology in 
the future.   
 
To inform the work of the Committee, we welcome your views on this 
technology, the condition it treats, and any opinions you might have as to 
advantages or disadvantages of adoption of the technology. We would 
particularly ask you to comment about this technology in comparison with 
existing methods of diagnosis or treatment.  Any information you can provide 
would be helpful.  If you feel that a question isn’t relevant or you don’t have a 
particular view on that question, please leave it blank. 
 
Please note that the fact that NICE is considering this technology is 
confidential at this stage.  Please do not elicit comments via your website, or 
advertise this opportunity publically in any other way.  You may circulate this 
questionnaire internally within your organisation. 
 
 
A.  About you 
 


1. Your name  
 


Andrew Langford 


2. Name of organisation British Liver Trust 
 



http://healthcare.siemens.com/ultrasound/tissue-strain-analytics/virtual-touch-tissue-quantification

http://healthcare.siemens.com/ultrasound/tissue-strain-analytics/virtual-touch-tissue-quantification
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3. Job title or position  
 


Chief Executive 


4. Are you (please tick 
all that apply) 


  an employee of a patient/voluntary   
organisation relevant to the technology 


 a patient with a condition relevant to the 
technology 
 


  a carer of a patient with a condition relevant 
to the technology 
 


 a health professional with expertise in this 
area (please specify which patient or carer 
organisation you are linked to):      
 


  other (please specify):      
 
 


B.  Benefits for patients 


 
5.  What do patients and/or carers consider to be the benefits of Virtual 


Touch Quantification for identifying liver fibrosis compared with how 
the condition is currently diagnosed or monitored?  


 
These might include the effect of Virtual Touch Quantification on: 
 


 their physical symptoms, level of disability, pain, mental health etc. 


 their quality of life (e.g. lifestyle, work, activities of daily living etc.) 


 how quickly and/or accurately they receive a diagnosis 


 greater convenience or comfort of their investigation or treatment (e.g. 
outpatient rather than inpatient, less painful, quicker, less 
travel/expense involved for them and their carers/family) 


 
This non-invasive test can assess and monitor a person's liver health and 


avoid unecessary invasive tests. It also provides a rapid outcome that 
can be discussed by clinician and patient asap 


 


 
6.  Do you think that there are any particular subgroups of patients with liver 


fibrosis who might get particular benefit from Virtual Touch 
Quantification compared with current management?  If so, please 
describe who these patients are and what particular benefits they might 
expect. 


 
All diagnosed patients could benefit but very importantly this could be 
used in the early diagnosis of new patients 
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7.  Is liver fibrosis associated with any social stigma, which makes its 


diagnosis and monitoring using Virtual Touch Quantification a matter of 
particular importance for patients? 


 
 Yes                      No     


 
 If you have ticked Yes, please explain: 
 
there is a common misconception that all liver disease is caused by 


alcohol and whilst some is nearly all liver patients face the same 
stigma regardless of the cause of their disease. Easier, quicker, less 
time consuming, cheaper and better QoL interventions must be 
encouraged 


 


 
C.  Disadvantages for patients 
 


 
8.  Please list any possible disadvantages or possible problems that might 


arise from liver fibrosis being diagnosed or monitored using Virtual 
Touch Quantification compared with current management. 


 
Disadvantages might include:  


 


 Possible side effects  


 Potential to make the condition worse, or no better 


 Practical difficulties, for patients and/or carers, in using the technology 


 Raising the possibility of an unexpected diagnosis which might cause 
distress and require further investigations, which would not otherwise 
have been done 


 Increased inconvenience for patients and/or their families (e.g. 
additional cost of travel, or the cost of paying a carer) 


 
With the right support post VTQ scanning there are no disadvantages. 


 


D.  Equalities issues 
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9.  Do any of the following subgroups of patients need special consideration 
in relation to Virtual Touch Quantification compared to the general 
patient population  (e.g., because they have higher levels of ill health, 
poorer outcomes, problems accessing or using treatments or 
procedures)?  
  
Please tick all that apply. If there is a specific group within a ticked 
category, please give further details. 
 


  Gender groups, for example: sex, sexual orientation, gender identity   
 


  Specific age groups  
 


   People with physical disabilities  
 


  People with communication difficulties  
 


  People with learning disabilities 
  


  People with mental health problems  
 


  People from black and minority ethnic groups 
 


   People of particular religions or beliefs 
  


  Any other groups  
 


If you have ticked any of the above, please explain why they need special 


consideration: Some patients because of their lifestyles, esp alcohol and 


drug use, need faster less invasive interventions to get best possible 


compliance  


E.  Usefulness of NICE guidance on Virtual Touch Quantification  


 
10.  Is there any evidence and/or reason to believe that, if NICE does not 


produce guidance on Virtual Touch Quantification there is, or will be, 
difficulty for some groups of patients, or for patients in some parts of 
England, getting access to this technology? 


 
 Yes                      No     If you have ticked Yes, please explain  


  
NICE guidance would encourage more clinicians to use non-invasive testing  


 


 
11.  Do you believe that NICE guidance on Virtual Touch Quantification 
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would improve equal access to the technology for all patients who might 
benefit from its use, throughout England? 


 
 Yes                      No     If you have ticked Yes, please explain 


 
It would allow patienst to question more successfully if they are not being offered 


this intervention 
 


 
12.  Do you believe that there are any particular obstacles or barriers to the 


introduction of Virtual Touch Quantification into the health service 
and/or to patients getting access to it? 


 
 Yes                      No      


 
If you have ticked Yes, please explain 


There are some clinicians who still need to increase their understanding 


and confidence in utrasound testing and monitoring 


 
F. Timeliness and urgency 
 


 
13. Are there any factors not covered in earlier sections that suggest that    


guidance on Virtual Touch Quantification should be produced as a 
matter of urgency, such as: 
 


 it provides a significant change in the way liver fibrosis is diagnosed 
or monitored 


 it is needed for a newly recognised disease 


 it addresses an issue of significant public concern 
 
  Yes                      No 
 
If yes, please list the factors(s) that suggest an urgent need for this 
guidance: it would address most of the new NHS domains in providing 


improved acre for people with, and at risk of, liver disease 
 


 
G. Importance of the proposed topic  
 


 
14.  Are there other technologies or treatments for liver fibrosis that you 


would consider more important for NICE to develop guidance on? 
 


  Yes                    No 
 







 
 


  6 of 6 
 
 


If yes: please state alternative technology or treatment: 
 
Guidance on all of the non-invasive markers for liver disease 


 


 
H.  Other comments 
 


 
15.  Even if you have been unable to complete the specific questions in this 


questionnaire, please identify whether this is a technology you would be 
interested in learning more about/getting involved in if it is selected by 
NICE for development of guidance.     


 
 Yes                      No 


 


 
16.  Please use the space below for any other comments relating to the 


selection or non selection of this technology for future NICE guidance: 
 
      


       


 
Thank you for your time. 
 
Please return your completed questionnaire, declaration of interests form and 
consent form to laura.norburn@nice.org.uk  
 
For more information about the NICE Medical Technologies Evaluation 
Programme, please visit the NICE website: 
http://www.nice.org.uk/aboutnice/whatwedo/aboutmedicaltechnologies/medica
ltechnologiesprogramme.jsp  


 



mailto:laura.norburn@nice.org.uk

http://www.nice.org.uk/aboutnice/whatwedo/aboutmedicaltechnologies/medicaltechnologiesprogramme.jsp

http://www.nice.org.uk/aboutnice/whatwedo/aboutmedicaltechnologies/medicaltechnologiesprogramme.jsp
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NICE Medical Technologies Evaluation Programme 
 


TECHNOLOGY SELECTION QUESTIONNAIRE 
 
Virtual Touch Quantification has been notified as a technology for possible 
inclusion in NICE’s medical technologies work programme.  Virtual Touch 
Quantification is a technology used to measure the stiffness of a 
patient’s liver and thus determine the amount of fibrosis in the liver 
tissue.  Liver fibrosis occurs in people with hepatitis B and C, alcoholic 
liver disease and other conditions such as cystic fibrosis.  In these 
patients it is important to determine the amount of fibrosis and monitor 
it over time.  This is usually done by performing a liver biopsy, which is 
invasive and can lead to complications such as internal bleeding and 
infection.  Virtual Touch Quantification uses Acoustic Radiation Force 
Impulse (ARFI) technology to measure the amount of fibrosis in the 
liver.  The procedure is non-invasive and painless, and the results are 
available quickly.  It is claimed that Virtual Touch Quantification 
provides an alternative to liver biopsy at a reduced cost and with greater 
benefits for patients.  Further information can be found at: 
http://healthcare.siemens.com/ultrasound/tissue-strain-analytics/virtual-
touch-tissue-quantification  
 
The NICE Medical Technologies Advisory Committee, which includes lay 
people, will consider this technology and assess it against formal criteria to 
decide how important it is that NICE develops guidance on the technology in 
the future.   
 
To inform the work of the Committee, we welcome your views on this 
technology, the condition it treats, and any opinions you might have as to 
advantages or disadvantages of adoption of the technology. We would 
particularly ask you to comment about this technology in comparison with 
existing methods of diagnosis or treatment.  Any information you can provide 
would be helpful.  If you feel that a question isn’t relevant or you don’t have a 
particular view on that question, please leave it blank. 
 
Please note that the fact that NICE is considering this technology is 
confidential at this stage.  Please do not elicit comments via your website, or 
advertise this opportunity publically in any other way.  You may circulate this 
questionnaire internally within your organisation. 
 
 
A.  About you 
 


1. Your name  
 


Paul Desmond 


2. Name of organisation Hepb.org.uk 
 



http://healthcare.siemens.com/ultrasound/tissue-strain-analytics/virtual-touch-tissue-quantification

http://healthcare.siemens.com/ultrasound/tissue-strain-analytics/virtual-touch-tissue-quantification
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3. Job title or position  
 


head 


4. Are you (please tick 
all that apply) 


  an employee of a patient/voluntary   
organisation relevant to the technology 


 a patient with a condition relevant to the 
technology 
 


  a carer of a patient with a condition relevant 
to the technology 
 


 a health professional with expertise in this 
area (please specify which patient or carer 
organisation you are linked to):      
 


  other (please specify):      
 
 


B.  Benefits for patients 


 
5.  What do patients and/or carers consider to be the benefits of Virtual 


Touch Quantification for identifying liver fibrosis compared with how 
the condition is currently diagnosed or monitored?  


 
These might include the effect of Virtual Touch Quantification on: 
 


 their physical symptoms, level of disability, pain, mental health etc. 


 their quality of life (e.g. lifestyle, work, activities of daily living etc.) 


 how quickly and/or accurately they receive a diagnosis 


 greater convenience or comfort of their investigation or treatment (e.g. 
outpatient rather than inpatient, less painful, quicker, less 
travel/expense involved for them and their carers/family) 


 
none they know nothing about it, I have spoken to 1700 patients and a 


similiar number of carers.  Is it fibro scan a few have had that?  The 
feedback from all of those was less awkward and painful 


 


 
6.  Do you think that there are any particular subgroups of patients with liver 


fibrosis who might get particular benefit from Virtual Touch 
Quantification compared with current management?  If so, please 
describe who these patients are and what particular benefits they might 
expect. 


 
advanced liver hbv and hcv disease types and e antigen types for hbv can 
avoid a certain amount of pain and occasion serious set back to recovery 
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as caused by biopsy 
 


 
7.  Is liver fibrosis associated with any social stigma, which makes its 


diagnosis and monitoring using Virtual Touch Quantification a matter of 
particular importance for patients? 


 
 Yes                      No     


 
 If you have ticked Yes, please explain: 
 
nhs data is overflowing stigma isn't it? I have found just reading 100 times 


more infectious than HIV, in the saliva, caught by always in this order 
Criminal Addicts, Gay men, unhygienic people, with a dollop of 
Chronic carrier not positive and finally toothbrushes reduces any 
reader to a stigmatised view.  Which is really sad for something that 1 
in 5 kids catch innocently worldwide (hbv). Or 80% from healthcare 
(HCV).  Also the NHS emphasis on listing minorities instead of 1 in 3 
humans really does not help does it.  Also the crying need to add the 
100 times more infectious in a blood transfusion hbv addenda, 
something no diagnosed patient ever does!!!!! The fact that HCV is not 
sexual and hbv only 1 in5 are a risk is just missing.  Further the 
growing attitude that certain things fat, heart attack, lung cancer are all 
your fault ailments and of course liver disease is kinda alcohol drugs 
right is just put into people.  So yes very much admitting fibrosis 
whether from hep or alcohol or fat is all your fault in much nhs 
information.  But it ups public health budgets so hugely manufacturing 
your fault stigma is just getting started in some ways.  And the tabacco 
ad agencies were promised the job so here we are stigmatising away 
in HD 200 million campaigns like mad.  Defintely the term liver biopsy 
resonates which alcoholic and junkie to some and scan does the 
same so light touch will fall into that too of course.     Until we have 
more education on how across the board todays investigation & 
diagnostic tech can add 10 years to anyone's life including the your 
fault  liver fibrosis group being rebadged as in the rest of the 
developed world, as actually our fault, the huge bulk of the fibrosis 
being from healthcare infections of viral hepatitis as a 100 million 
campaign.  As in say france, the us, canada, everywhere else we will 
have fibrosis labelled as a stigma.  


 


 
C.  Disadvantages for patients 
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8.  Please list any possible disadvantages or possible problems that might 


arise from liver fibrosis being diagnosed or monitored using Virtual 
Touch Quantification compared with current management. 


 
Disadvantages might include:  


 


 Possible side effects  


 Potential to make the condition worse, or no better 


 Practical difficulties, for patients and/or carers, in using the technology 


 Raising the possibility of an unexpected diagnosis which might cause 
distress and require further investigations, which would not otherwise 
have been done 


 Increased inconvenience for patients and/or their families (e.g. 
additional cost of travel, or the cost of paying a carer) 


 
sorry surely the chaps and patients that have used it would report the 
above, if it can make the condition worse it needs banning post haste 


 


D.  Equalities issues 


 
9.  Do any of the following subgroups of patients need special consideration 


in relation to Virtual Touch Quantification compared to the general 
patient population  (e.g., because they have higher levels of ill health, 
poorer outcomes, problems accessing or using treatments or 
procedures)?  
  
Please tick all that apply. If there is a specific group within a ticked 
category, please give further details. 
 


  Gender groups, for example: sex, sexual orientation, gender identity   
 


  Specific age groups  
 


   People with physical disabilities  
 


  People with communication difficulties  
 


  People with learning disabilities 
  


  People with mental health problems  
 


  People from black and minority ethnic groups 
 


   People of particular religions or beliefs 
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  Any other groups  
 


If you have ticked any of the above, please explain why they need special 


consideration: surely a biopsy is going to affect livers worse than this "light 


Touch" I don't feel livers have any of the above so equalities dont exist.  


However many poorly communicated to people tend to view scans as 


time to find out if they are dying yet, which is a sort of 6 or 12 month 


horror show removing most of life's meaning for them.  Many patients 


experience this regardless of groupage, but definitely due to circumstance 


a poor nhs communicator is mostly culpable.  Bumping into a friend 


relative helpline is most of what changes that scenario.  We have 


intensely data mined the experiences of some 50 national groups and 


many people types but although having discernable differing needs it is 


the personality types that need defining and watching far far more eg the 


worrier, the depressive, the obsessive, the stoic, the slow to learn, the 


ashamed, the intelligent all have far more important issues that can be 


addressed far more effectively, the poor communicator. 


E.  Usefulness of NICE guidance on Virtual Touch Quantification  


 
10.  Is there any evidence and/or reason to believe that, if NICE does not 


produce guidance on Virtual Touch Quantification there is, or will be, 
difficulty for some groups of patients, or for patients in some parts of 
England, getting access to this technology? 


 
 Yes                      No     If you have ticked Yes, please explain  


  
i would imagine due to cost and roll out issues services will be post code lottery 


 


 
11.  Do you believe that NICE guidance on Virtual Touch Quantification 


would improve equal access to the technology for all patients who might 
benefit from its use, throughout England? 


 
 Yes                      No     If you have ticked Yes, please explain 


 
nice edicts tend to be listened to and with some biopsy patients not responding to 


anathesia and experiencing the procedure live and un dulled which is a serious 


amount of suffering it would be good. Further many patients with liver 


failure/fulminant  issues are often reporting their biops set them back 3 to 6 months in 


recovery.  Further with many units doing them for baselines when medicating hbv 


patients it would be one less potential agony to deal with 
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12.  Do you believe that there are any particular obstacles or barriers to the 


introduction of Virtual Touch Quantification into the health service 
and/or to patients getting access to it? 


 
 Yes                      No      


 
If you have ticked Yes, please explain 


cost 


 
F. Timeliness and urgency 
 


 
13. Are there any factors not covered in earlier sections that suggest that    


guidance on Virtual Touch Quantification should be produced as a 
matter of urgency, such as: 
 


 it provides a significant change in the way liver fibrosis is diagnosed 
or monitored 


 it is needed for a newly recognised disease 


 it addresses an issue of significant public concern 
 
  Yes                      No 
 
If yes, please list the factors(s) that suggest an urgent need for this 
guidance: almost no patients understand fibrosis so it is a matter of an emotional 


toss up how they decide to feel about their scores many become very ill clinically 


depressed for no reason with a good score say stage 1 fibrosis others assume they 


are just waiting for a 1% survival cancer to kill them every scan, so it is these 


serious attendant life destroying morbidities that go with the scans that are the 


elephant in the room of liver scans and biopsies that need addressing urgently 
 


 
G. Importance of the proposed topic  
 


 
14.  Are there other technologies or treatments for liver fibrosis that you 


would consider more important for NICE to develop guidance on? 
 


  Yes                    No 
 
If yes: please state alternative technology or treatment: 
 
i have found with over 1700 patients and 1700 carers enduring liver scans and 


biopsies that clear education explaining what is actually going on gives many a 


renewed sense of hope in life and the desire to have partners and children.  It also 
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removes depression and even suicidal tendencies.  this education is based in 


explaining especially the redundancy in the liver as an organ and also its miraculous 


repairability and robustability aspects.  basically with no fibrosis viral hepatitis types 


the process is to teach them they are on course to live longer than most and die of 


something else, especially as most are eating low fat, no alcohol, less prescription 


lifestyles, this creates tears of gratitude in 50% of them.  For Stage 1 types very often 


simply the term there is scarring on your liver equates to them deciding their life 


expectency is very reduced and their life so to speak is out of their control, this we 


replace with a level one score plus normal lft's and the mentioned liver friendly 


lifestyle still equates to living longer than most.  With level 2 to 4 fibrosis we work on 


the fact that with fine liver function tests it still means very little as the causitive 


problems alcohol, binge prescribing and fatty foods can all be dealt with and todays 


meds of every chance of stopping hbv and hcv in their tracks so normal life 


expectancy and stop worrying again, with a little fibrosis can often go from 4 to 3 


over the years with a liver friendly lifestyle.  On to 5 and 6 with cirrhosis and necrosis 


and dysphasia and major alarms of decompensating going on, or where I was and still 


chin up here I am 10 years later me old cocker at 52 with stage 3 fibrosis and great 


LFT's.  Point being in extremis even more solution options are there and becoming 


ever more so.  All this creates well being duting the scan process, I am up on 22
nd


 


May but with good LFT's there has been an attitude this is a pit stop to empower not 


an MOT for the scrap yard in the sky so to speak.  The palette of medicines and the 


just as important liver friendly lifestyle tips need explaining clearly alongside scans 


and lft's and hep serology as a whole leaving the individual educated and able to quite 


simply feel in control and well and staying that way even with fibrosis.  Some of this 


education is available on see link http://www.hepbpositive.org.uk/the rest is the 40 


minute lesson usually delievered on the helpline call.   
 


 
H.  Other comments 
 


 
15.  Even if you have been unable to complete the specific questions in this 


questionnaire, please identify whether this is a technology you would be 
interested in learning more about/getting involved in if it is selected by 
NICE for development of guidance.     


 
 Yes                      No 


 


 
16.  Please use the space below for any other comments relating to the 


selection or non selection of this technology for future NICE guidance: 
 
I would like clear data on what are the side effects,  
what percentage have their condition worsened 
what is different is terms of process eg scans are handheld and ticklish 
biops are stabbing with an elephantine needle what is light touch a scan 
cylinder like mmr what????   
Is the unexpected diagnosis a HCC case or bile duct cancer or dysphasia 
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or loss of recticulin framework or strange others??  I mean whatever we 
find it is ALWAYS better to know right?  That is the purpose of trying to 
create such methodologies is it not? 
Inconvience solely means the kit is rare and travel is far?? 
laura.norburn@nice.org.uk 


       


 
Thank you for your time. 
 
Please return your completed questionnaire, declaration of interests form and 
consent form to laura.norburn@nice.org.uk  
 
For more information about the NICE Medical Technologies Evaluation 
Programme, please visit the NICE website: 
http://www.nice.org.uk/aboutnice/whatwedo/aboutmedicaltechnologies/medica
ltechnologiesprogramme.jsp  


 



mailto:laura.norburn@nice.org.uk

http://www.nice.org.uk/aboutnice/whatwedo/aboutmedicaltechnologies/medicaltechnologiesprogramme.jsp

http://www.nice.org.uk/aboutnice/whatwedo/aboutmedicaltechnologies/medicaltechnologiesprogramme.jsp






 


Children’s Liver Disease Foundation Submission to NICE  


Virtual Touch Quantification to diagnose and monitor liver fibrosis 


The use of technology which can effectively support the diagnosis and/or ongoing 
management of children affected by any type of liver disease in childhood, and limits the 
number of liver biopsies required by children, is supported by the charity. 


We know that the use of Virtual Touch Quantification is quick, doesn’t require a hospital stay 
or anaesthetic, is non- invasive, has no recovery period and requires far less staff resources 
to undertake 


We cannot comment on the efficacy of the technology as a tool to manage/ monitor the 
conditions. In this submission we have reflected on the experiences of children ( and their 
families) where biopsy is an ongoing feature of their journey with liver disease 


1. Information about any aspects of current management of liver fibrosis which 
might be improved by patients, service users or carers having access to Virtual 
Touch Quantification. 
 
Many of our children have to face multiple liver biopsies in order to diagnose and 
monitor their condition.  
 
Biopsies in children are undertaken under general anaesthetic which comes with it’s 
own well documented risks.  Children are required not to eat or drink prior to the 
procedure, being subject to the anaesthetic and medicalised invasive procedure can 
be very stressful for the child and family alike. On coming round after the anaesthetic 
side-affects can include headaches, sore throats feeling dizzy and sick, vomiting and 
being upset.  Parents report concern about possible adverse reactions to anaesthetic 
and their child’s experience of being anaesthetised. This can affect the child’s 
experience of treatment for their condition and approach to future hospital visits and 
care. -  The use of Virtual Touch Quantification could reduce the total number of 
anaesthetised procedures that children are required to face as part of their care. 
 
Biopsies are an invasive procedure and can cause significant discomfort for the 
child in the hours and days following the procedure. Pain relief is often administered, 
dressings applied and bed rest required. This is difficult for children and parent/ carers 
alike. Parents are asked to consider the risks of the procedure amongst which can be 
the small but significant risk of bleeding. These risks continue past the immediate 
24hr recovery stage. This means that even when the child is free to return home, 
close observation is needed and signs of possible infection watched for. Children are 
required to avoid contact sports, which means time away from ‘normal life activities’ 
(and potentially friends) for a period of six to eight weeks. This can have an effect on 
the children, heightening feelings of isolation .These concerns all add to the worries of 
parents. Where alternative non- invasive procedures can be used, they should be 
used. 


Most biopsies in children require an overnight stay in hospital. The need for an 


overnight stay can have a variety of often unconsidered ramifications for the child and 
wider family. Often the parent will be required to take extended time off work, costs 
of accommodation, food, travel, car parking etc. mount up and add financial burdens 
in addition to those relating to medical aspects of the intervention. The child has to 
have extended time away from school Time away from home also has implications for 
other members of the family who are left at home. Siblings are often affected by the 







overnight stays, being without parent/s, these issues if experienced often can 
sometimes make them feel isolated and ‘less important’ within the family. The use of 
Virtual Touch Quantification could reduce the number of times children/ 
families are required to stay in hospital overnight as part of their care. 


 
  


• Fear – with different ages the reaction to the knowledge of needing a biopsy will differ, 
preparation by parent/carer to explain the situation and manage emotions of child and their 
own concerns 


 
• Impact on development – missing time from school and social situations for patient could 


have long term impact  
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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Medical technology guidance 


SCOPE 


Virtual Touch Quantification to diagnose and monitor 
liver fibrosis  


1 Technology  


1.1 Description of the technology  


The Virtual Touch Quantification (VTq) (Siemens) software application assesses the 


stiffness of liver tissue through measurement of shear wave speed. It is used in 


combination with the Siemens Acuson S2000 or S3000 ultrasound platform. The VTq 


software uses acoustic radiation force impulse (ARFI) imaging technology to 


measure the elasticity of tissue. This type of imaging involves the generation of a 


shear wave by applying an acoustic ‘push pulse’ lateral to the area of interest 


identified during a conventional ultrasound scan. The speed of the shear wave is 


proportional to the stiffness of the tissue. The VTq investigation comprises multiple 


measurements and is non-invasive and painless. The software generates a report 


which includes a statistical summary of the median and mean shear wave velocities. 


The reliability of VTq measurements is usually confirmed by calculating the ratio of 


the inter-quartile range to median, which should be less than 0.30. A VTq test adds 


5-10 minutes to a routine abdominal ultrasound scan or it can be done as a stand-


alone test, taking no more than 15 minutes to complete. An ultrasonographer, 


radiologist or hepatologist will perform the test and interpret the data, enabling 


reporting to the referring physician on the same day.  


1.2 Regulatory status 


VTq received a Class II CE mark in 2008 and is reported to be installed in 28 sites in 


the UK. VTq is indicated for adults or children needing assessment of liver fibrosis. 


1.3 Claimed benefits 


The benefits to patients claimed by the sponsor are: 
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 The VTq is painless and may be safer compared to liver biopsy as the standard of 


care 


 No hospital stay or post procedure monitoring is required with VTq because the 


procedure can be performed in the outpatient setting 


 Serial biopsies over several years to monitor fibrosis progression may be avoided, 


therefore improving a patient’s quality of life 


 A more complete assessment of the liver is achieved during the VTq procedure as 


a sonogram provides visualization of the liver parenchyma, portal and hepatic 


veins, portal and hepatic venous and arterial blood flow measurements, and 


visualization of the biliary tree for possible obstructions.  


 Hepatic cellular carcinoma (HCC) surveillance is included during the sonogram in 


patients with cirrhosis along with VTq measurements. 


 Early identification of fibrosis in patients with viral hepatitis may allow earlier 


intervention with anti-viral drugs, which can reverse the course of early disease. 


 


The benefits to the healthcare system claimed by the sponsor are:  


 Potential for increased capacity because the VTq procedure does not need to be 


performed by a consultant. 


 Reduced procedure costs with fewer biopsies required over several years if 


fibrosis progression is monitored using VTq. 


 Reduced resource costs because no hospital admission or stay is needed for VTq 


measurements in an outpatient setting. 


1.4 Relevant diseases and conditions 


Virtual Touch Quantification is intended for use in adults and children in whom 


assessment of liver fibrosis is indicated. This evaluation is concerned only with 


people with chronic hepatitis B or C.  


Hepatitis refers to the inflammation of the liver. Acute hepatitis may resolve without 


causing permanent damage to the liver. It can, however, persist for many years 


(chronic hepatitis) causing scarring of the liver (fibrosis), and in the most serious 


cases loss of liver function (liver failure), which can be fatal. Hepatitis may be caused 


by a number of different disease processes including infection of the liver by the 


hepatitis viruses. Symptoms and signs of liver disease include jaundice, fatigue, 


itching, pain in the upper abdomen, distention of the abdomen, and intestinal 
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bleeding. However, liver disease may be silent and only be detected following routine 


blood tests. 


Hepatitis B: NICE clinical guideline (published June 2013) CG165 Hepatitis B 


(chronic): Diagnosis and management of chronic hepatitis B in children, young 


people and adults states that approximately 19 people test positive for chronic 


hepatitis B per 100,000 population. A Foundation for Liver Research report in 2004 


stated that  around 180,000 people in the UK have chronic hepatitis B; data from the 


then Health Protection Agency, in 2006, suggested a similar population size. 


Hepatitis C: There were 7,834 reported new cases of hepatitis C in England during 


2010, but the true incidence is likely to be higher. It is estimated that around 200,000 


people in England have hepatitis C. Between 10% and 40% of people with untreated 


chronic hepatitis C develop cirrhosis, which increases the risk of liver cancer.   


1.5 Current management 


NICE Hepatitis B (chronic) clinical pathway indicates that assessment of hepatitis B 


is usually in primary care where blood tests are undertaken; all patients who are 


hepatitis B surface antigen (HBsAg) positive should be referred to a hepatologist, 


gastroenterologist or infectious disease specialist with an interest in hepatology 


(children to a similar paediatric specialist in a secondary or tertiary centre).   


In secondary or tertiary care patients are provided with information on disease 


progress, long term prognosis, HBV transmission and antiviral treatment options.  


Adult patients are then offered transient elastography as an initial test for chronic liver 


disease. Transient elastography (for example, FibroScan) is a non-invasive method 


of assessing liver fibrosis by measuring liver stiffness based on a mechanical wave 


generated by vibration. Children, young people and their parents or carers are 


offered liver biopsy to determine the need for anti-viral therapy, with appropriate 


information on biopsy limitations and risks. 


Hepatitis B (chronic; NICE clinical guideline 165) recommends: 


 Transient elastography as the initial test for chronic liver disease, offering antiviral 


treatment (without a liver biopsy) to patients with a transient elastography score 


≥11 kPa 


 Considering liver biopsy in patients with a transient elastography score between 6 


and 10 kPa. 



http://publications.nice.org.uk/hepatitis-b-chronic-cg165

http://publications.nice.org.uk/hepatitis-b-chronic-cg165

http://publications.nice.org.uk/hepatitis-b-chronic-cg165

http://www.liver-research.org.uk/liver-research-files/Hepatitis-B---Out-of-the-Shadows.pdf

http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/1201767922096

http://www.nice.org.uk/_gs/searchtracker/PATHWAYS/132

http://publications.nice.org.uk/hepatitis-b-chronic-cg165
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 Offering liver biopsy to patients with a transient elastography score < 6 kPa if they 


are <30 years and have HBV DNA >2000 IU/ml and abnormal ALT on 2 


consecutive tests conducted months apart 


 Annual reassessment of patients who are not taking antiviral treatment. 


NICE is developing a clinical guideline on hepatitis C which is currently paused. 


Patients who are hepatitis C RNA positive on a blood test are referred to a 


hepatology clinic. The degree of fibrosis is assessed and treatment options are 


discussed depending on specific patient contraindications and degree of liver 


disease. 


Liver biopsy is considered the gold standard for assessing liver fibrosis for both 


hepatitis B and C. Histological assessment uses the METAVIR score, based on an 


assessment of fibrosis and the degree of liver architecture disorganisation and 


classifies the severity of liver disease from none (grade F0) through mild, moderate, 


severe to cirrhosis (grade F4). 


2 Reasons for developing guidance on Virtual Touch 


Quantification to diagnose and monitor liver fibrosis  


The Committee recognised that Virtual Touch Quantification may offer benefits to 


patients and to the healthcare system. The Committee was advised that the three 


groups of patients most likely to benefit would be those with (a) viral hepatitis (b) 


alcoholic liver disease and (c) cystic fibrosis.  To enable a comprehensive evaluation 


of the benefits and costs, using the medical technologies guidance published 


methods, this evaluation focuses, on pragmatic grounds, on the population with viral 


hepatitis as this is the largest benefitting population. 


The Committee was advised that in addition to liver biopsy, which is the gold 


standard for the assessment of liver fibrosis, transient elastography should be 


considered as a comparator for the evaluation because this technology is becoming 


more widely used.  



http://guidance.nice.org.uk/CG/Wave0/666
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3 Statement of the decision problem  


 Scope issued by NICE 


Population  Virtual Touch Quantification is intended for use in adults or children 
with chronic hepatitis B or C in whom assessment of liver fibrosis is 
indicated. 


Intervention The Virtual Touch Quantification (VTq) software application used 
with the Siemens Virtual Touch Tissue Imaging systems (the Acuson 
S2000 or S3000 ultrasound platforms)  


Comparator(s)  Transient elastography 


 Liver biopsy 


Outcomes The outcome measures to consider include 


 Correlation in assessment of stage of liver disease 


 Sensitivity and specificity (using AUROC) in assessment of liver 
fibrosis  


 Correlation in assessment of stage of fibrosis using Metavir 
score  


 Use of anti-viral drugs 


 Quality of life measures 


 Hospital bed usage and length of stay 


 Requirement for liver biopsy  


 Device-related adverse events  


Cost analysis The cost analysis should include both transient elastography and 
liver biopsy as comparators depending on whether either or both of 
these represent standard care in the relevant patient population.  
The use in both primary and secondary care settings should be 
considered.  
 
Scenarios considered in the model should include settings where 
there is a compatible Siemens ultrasound machine and those 
without.  
 
Costs will be considered from an NHS and personal social services 
perspective. 
 
The time horizon for the cost analysis will be sufficiently long to 
reflect any differences in costs and consequences between the 
technologies being compared, for example ongoing fibrosis 
monitoring. 
 
Sensitivity analysis will be undertaken to address uncertainties in the 
model parameters, which will include scenarios in which different 
numbers and combinations of devices are needed. 


Subgroups to 
be considered 


None 


Special 
considerations, 
including those 
related to 


None 
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equality   


Special 
considerations, 
specifically 
related to 
equality issues 


None 


Are there any people with a protected characteristic for 
whom this device has a particularly disadvantageous 
impact or for whom this device will have a 
disproportionate impact on daily living, compared with 
people without that protected characteristics? 


No 


Are there any changes that need to be considered in the 
scope to eliminate unlawful discrimination and to promote 
equality? 


No 


Is there anything specific that needs to be done now to 
ensure MTAC will have relevant information to consider 
equality issues when developing guidance? 


No 


 


4 Related NICE guidance 


Published 


Hepatitis B (chronic): Diagnosis and management of chronic hepatitis B in 


children, young people and adults NICE clinical guideline 165 (June 2013). 


Available from http://publications.nice.org.uk/hepatitis-b-chronic-cg165. 


SonoVue (sulphur hexafluoride microbubbles) – contrast agent for contrast-


enhanced ultrasound imaging of the liver. NICE diagnostics guidance DG5 


(August 2012). Available from: http://guidance.nice.org.uk/DG5  


Hepatitis B and C: ways to promote and offer testing to people at increased 


risk of infection. NICE public health guidance PH43 (December 2012). 


Available from: http://guidance.nice.org.uk/PH43   


Boceprevir for the treatment of genotype 1 chronic hepatitis C. NICE 


Technology appraisal guidance TA253 (April 2012). Available from:  


http://guidance.nice.org.uk/TA253  


Extracorporeal albumin dialysis for acute liver failure. NICE Interventional 


procedure guidance IPG316 (September 2009). Available from: 


http://www.nice.org.uk/guidance/IPG316  


Entecavir for the treatment of chronic hepatitis B. NICE technology appraisal 


guidance TA153 (August 2008). Available from: 



http://publications.nice.org.uk/hepatitis-b-chronic-cg165

http://guidance.nice.org.uk/DG5

http://guidance.nice.org.uk/PH43

http://guidance.nice.org.uk/TA253

http://www.nice.org.uk/guidance/IPG316
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http://www.nice.org.uk/guidance/TA153 Date for review: October 2011 Review 


decision.  


Telaprevir for the treatment of genotype 1 chronic hepatitis C. NICE 


technology appraisal guidance TA252 (April 2012). Available from: 


http://guidance.nice.org.uk/TA252  


Adefovir dipivoxil and peginterferon alfa-2a for the treatment of chronic 


hepatitis B. NICE technology appraisal guidance TA96 (February 2006) 


Available from: http://www.nice.org.uk/guidance/TA96 Date for review: 


October 2011 Review decision 


Peginterferon alfa and ribavirin for the treatment of mild chronic hepatitis C. 


NICE technology appraisal guidance TA106 (August 2006) Available from: 


http://www.nice.org.uk/guidance/TA106  


Tenofovir disoproxil fumarate for the treatment of hepatitis B. NICE technology 


appraisal guidance TA173 (July 2009) Available from: 


http://guidance.nice.org.uk/TA173  


Interferon alfa (pegylated and non-pegylated) and ribavirin for the treatment of 


chronic hepatitis C. NICE technology appraisal guidance TA75 (January 


2004). Available from: http://guidance.nice.org.uk/TA75  


Telbivudine for the treatment of chronic hepatitis B. NICE Technology 


appraisal guidance TA154 (August 2008). Available from: 


http://guidance.nice.org.uk/TA154  


Hepatitis C - peginterferon alfa and ribavirin. NICE Technology appraisal 


guidance TA200 (September 2010). Available from: 


http://guidance.nice.org.uk/TA200  


Subcutaneous implantation of a battery-powered catheter drainage system for 


managing refractory and recurrent ascites.  NICE interventional procedure 


guidance IPG479 (February 2014).  Available from 



http://www.nice.org.uk/guidance/TA153

http://guidance.nice.org.uk/TA252

http://www.nice.org.uk/guidance/TA96

http://www.nice.org.uk/guidance/TA106

http://guidance.nice.org.uk/TA173

http://guidance.nice.org.uk/TA75

http://guidance.nice.org.uk/TA154

http://guidance.nice.org.uk/TA200
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http://publications.nice.org.uk/subcutaneous-implantation-of-a-battery-


powered-catheter-drainage-system-for-managing-refractory-and-ipg479 


Under development 


NICE is developing the following guidance (details available from www.nice.org.uk): 


Subcutaneous implantation of the ALFA pump System to manage ascites in 


patients with cirrhosis of the liver. NICE interventional procedure guidance 


expected: unknown 


http://guidance.nice.org.uk/index.jsp?action=byId&o=13735  


5 External organisations  


5.1 Professional organisations 


5.1.1 Professional organisations contacted for expert advice 


At the selection stage, the following societies were contacted for expert clinical and 


technical advice:  


 Association for Clinical Biochemistry 


 British Association for the Study of the Liver 


 British Medical Ultrasound Society 


 British Society of Gastroenterology 


 Royal College of Radiologists 


 Society and College of Radiographers 


5.1.2 Professional organisations invited to comment on the 


draft scope 


The following societies have been alerted to the availability of the draft scope for 


comment: 


 Association for Clinical Biochemistry and Laboratory Medicine 


 British Association for the Study of the Liver (BASL) 


 British Medical Ultrasound Society (BMUS) 


 British Society of Gastroenterology (BSG) 


 Royal College of Radiologists (RCR) 



http://publications.nice.org.uk/subcutaneous-implantation-of-a-battery-powered-catheter-drainage-system-for-managing-refractory-and-ipg479

http://publications.nice.org.uk/subcutaneous-implantation-of-a-battery-powered-catheter-drainage-system-for-managing-refractory-and-ipg479

http://www.nice.org.uk/

http://guidance.nice.org.uk/index.jsp?action=byId&o=13735
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 Society and College of Radiographers 


5.1.3 Patient organisations 


At the selection stage, NICE’s Patient and Public Involvement Programme contacted 


the following organisations for patient commentary and alerted them to the availability 


of the draft scope for comment: 


 Addaction 


 British HIV Association 


 British Liver Trust 


 British Red Cross 


 Children's Liver Disease Foundation 


 Chinese National Healthy Living Centre 


 Equalities National Council 


 Expert Patients Programme CIC 


 Hepatitis A-Z 


 Hepatitis B Foundation 


 Hepatitis C Trust 


 Hindu Council UK 


 Independent Children's Homes Association  


 Liver4Life 


 Medical Foundation for AIDS and Sexual Health 


 MRSA Action UK 


 Muslim Council of Britain 


 Muslim Health Network 


 National AIDS trust 


 National Kidney Federation  


 National Users Network 


 Positively UK 


 Sophia Forum 


 South Asian Health Foundation 


 South Asian Health Foundation  


 Specialised Healthcare Alliance 


 Sue Ryder  


 The Haemophilia Society 
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 The Hepatitis B Foundation UK 


 UK Thalassaemia Society 
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Instructions for sponsors  


This is the template for submission of evidence to the National Institute for 


Health and Care Excellence (NICE) as part of the Medical Technologies 


Evaluation Programme process for developing NICE medical technologies 


guidance. Use of the submission template is mandatory. 


The purpose of the submission is for the sponsor to collate, analyse and 


present all relevant evidence that supports the case for adoption of the 


technology into the NHS in England, within the scope defined by NICE. 


Failure to comply with the submission template and instructions could 


mean that the NICE cannot issue recommendations on use of the 


technology. 


The submission should be completed after reading the ‘Medical Technologies 


Evaluation Programme Methods guide’ and the ‘Medical Technologies 


Evaluation Programme Process guide’ available at www.nice.org.uk/mt.   After 


submission to, and acceptance by, NICE, the submission will be critically 


appraised by an External Assessment Centre appointed by NICE. 


Under exceptional circumstances, unpublished evidence is accepted under 


agreement of confidentiality. Such evidence includes ‘commercial in 


confidence’ information and data that are awaiting publication (‘academic in 


confidence’). When data are ‘commercial in confidence’ or ‘academic in 


confidence’, it is the sponsor’s responsibility to highlight such data clearly. For 


further information on disclosure of information, submitting cost models and 


equality issues, users should see section 11 of this document ‘Related 


procedures for evidence submission’. 


The submission should be concise and informative. The main body of the 


submission should not exceed 100 pages (excluding the pages covered by 


the template and appendices). The submission should be sent to NICE 


electronically in Word or a compatible format, not as a PDF file. 


The submission must be a stand-alone document. Additional appendices may 


only be used for supplementary explanatory information that exceeds the level 



http://www.nice.org.uk/mt
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of detail requested, but that is considered to be relevant to the case for 


adoption. Appendices will not normally be presented to the Medical 


Technologies Advisory Committee when developing its recommendations. 


Any additional appendices should be clearly referenced in the body of the 


submission. Appendices should not be used for core information that has 


been requested in the specification. For example, it is not acceptable to attach 


a key study as an appendix and to complete the economic evidence section 


with ‘see appendix X’.  


All studies and data included in the submission must be referenced. Identify 


studies by the first author or trial ID, rather than by relying on numerical 


referencing alone (for example, ‘Trial 123/Jones et al.126, rather than ‘one 


trial126’).Please use a recognised referencing style, such as Harvard or 


Vancouver. 


 


The sponsor should provide a PDF copy of full journal articles or reports – in 


electronic or hard copy form – included in the submission, if the sponsor is 


either the copyright owner or has adequate copyright clearance to permit the 


intended use by NICE. This clearance must be wide enough to allow NICE to 


make further copies, store the article electronically for a limited period of time 


on a shared drive to be accessed by a limited number of staff. Additionally, 


any full article obtained and submitted in electronic format must be done so in 


a manner compliant with the relevant contractual terms of use permitting the 


sponsor electronic access to the article. If the sponsor does not have sufficient 


copyright clearance, they are asked to submit references or links only, or 


details of contacts for unpublished research. NICE will then itself obtain full 


copies of all relevant papers or reports, paying a copyright fee where 


necessary. For unpublished studies for which a manuscript is not available, 


provide a structured abstract about future journal publication. If a structured 


abstract is not available, the sponsor must provide a statement from the 


authors to verify the data provided. 
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If a submission is based on preliminary regulatory recommendations, the 


sponsor must advise NICE immediately of any variation between the 


preliminary and final approval.  


Document key  


Boxed text with a grey background provides specific and/or important 


guidance for that section. This should not be removed. 


Information in highlighted black italic is to help the user complete the 


submission and may be deleted.  


The user should enter text at the point marked ‘Response’ or in the tables as 


appropriate. ‘Response’ text may be deleted. 
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Glossary of terms 


ARFI - Acoustic Radiation Force Impulse imaging - A method of measuring 


tissue elasticity including liver stiffness by way of shear wave speed using a 


multipurpose diagnostic ultrasound imaging machine. 


Fibroscan- Transient elastography (FibroScan) is a non-invasive method of 


assessing liver fibrosis by measuring liver stiffness based on a mechanical 


wave generated by vibration. 


Liver Biopsy- A surgical procedure that removes a sample of liver tissue for 


examination in a laboratory. 


Virtual Touch™ Tissue Quantification (VTq)  –  is an implementation of 


Acoustic Radiation Force Impulse (ARFI) technology on a traditional 


ultrasound system
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Section A – Decision problem 


Section A describes the decision problem, the technology and its clinical 


context. There is also information about ongoing studies, regulatory 


information and equality issues. 


Sponsors should submit section A before the full submission (for details on 


timelines, see the NICE document ‘Guide to the Medical Technologies 


Evaluation Programme process’, available from www.nice.org.uk/mt  


 



http://www.nice.org.uk/mt
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1 Statement of the decision problem 


The decision problem is specified in the final scope issued by NICE. The 


decision problem states the key parameters that should be addressed by the 


information in the evidence submission. All statements should be evidence 


based and directly relevant to the decision problem. 


Table A1 Statement of the decision problem 


 
Draft scope issued by NICE  


Variation 


from scope 


Rationale for 


variation 


Population  Virtual Touch Quantification 


is intended for use in adults 


or children with chronic 


hepatitis B or C in whom 


assessment of liver fibrosis 


is indicated.  


  


  


Intervention  The Virtual Touch 


Quantification (VTq) 


software application used 


with the Siemens Virtual 


Touch Tissue Imaging 


systems (the Acuson S2000 


or S3000 ultrasound 


platforms)   


  


  


Comparator(s)  Transient elastography 


(Fibroscan) 


  


  


Liver biopsy  Index test   


Outcomes  Correlation in assessment of 


stage of liver disease  


Equivalent to 


below as 


index test is 


LB   
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Correlation in assessment of 


stage of fibrosis using 


Metavir score  


  


  


Sensitivity and specificity 


(using AUROC) in 


assessment of liver fibrosis   


  


  


Use of anti-viral drugs  2ry outcome   


Quality of life measures      


Hospital bed usage and 


length of stay  


2ry outcome function of 


accuracy of 


VTq 


Requirement of liver biopsy  2ry outcome function of 


accuracy of 


VTq 


Device-related adverse 


events   


Reviewed 


seperately   


Cost analysis  The cost analysis should 


include both FibroScan 


transient elastography and 


liver biopsy as comparators 


depending on which ofthese 


represents standard care in 


the relevant patient 


population.  The use in both 


primary and secondary care 


settings should be 


considered.   


  


  


Scenarios considered in the 


model should include 


settings where there is a 


compatible Siemens 
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ultrasound machine and 


those without.   


Costs will be considered 


from an NHS and personal 


social services perspective. 


  


  


The time horizon for the cost 


analysis will be sufficiently 


long to reflect any 


differences in costs and 


consequences between the 


technologies being 


compared. 


  


  


Sensitivity analysis will be 


undertaken to address 


uncertainties in the model 


parameters, which will 


include scenarios in which 


different numbers and 


combinations of devices are 


needed. 


  


  


Subgroups to be 


considered  


None    


  


Special 


considerations, 


including issues 


related to equality 


None    
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2 Description of technology under assessment  


2.1 Give the brand name, approved name and details of any different 


versions of the same device. 


Virtual Touch™ Tissue Quantification (Siemens Healthcare) is an 


implementation of Acoustic Radiation Force Impulse (ARFI) technology on a 


traditional ultrasound system. It is available as an additional option on their 


ACUSON S2000™ and S3000™.   


2.2 What is the principal mechanism of action of the technology? 


The Virtual Touch Quantification (VTq) (Siemens) software application 


assesses the stiffness of liver tissue through measurement of shear wave 


speed. (i Benson 2012) 


The VTq software uses acoustic radiation force impulse (ARFI) imaging 


technology to measure the elasticity of tissue. An area of interest is first 


identified during a conventional ultrasound scan. An acoustic ‘push pulse’ is 


applied lateral to the location to generate a shear wave. The speed of the 


shear wave is proportional to the stiffness of the tissue. The VTq investigation 


comprises multiple measurements and is non-invasive and painless. A 


statistical summary of the median and mean shear wave velocities are 


reported by the software. The reliability of VTq measurements is usually 


confirmed by calculating the ratio of the inter-quartile range to median, which 


should be less than 0.30.  


A VTq test adds 5-10 minutes to a routine abdominal ultrasound scan or it can 


be performed as a stand-alone test, taking around 15 minutes. An 


ultrasonographer , radiologist or hepatologist may perform the test which will 


normally be interpreted and reported by a radiologist or hepatologist.  
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3 Clinical context  


3.1 Provide a brief overview of the disease or condition for which the 


technology is being considered in the scope issued by NICE. 


Hepatitis refers to the inflammation of the liver. Acute hepatitis may resolve 


without causing permanent damage to the liver. It can, however, persist for 


many years (chronic hepatitis) causing scarring of the liver (fibrosis), and in 


the most serious cases cirrhosis resulting in loss of liver function (liver failure), 


which can be fatal. Chronic hepatitis is categorised according to the extent of 


liver damage, as mild, moderate, or severe (where severe refers to cirrhosis).  


The Metavir score has been developed to describe the development of 


fibrosis. Fibrosis score: F0 = no fibrosis F1 = portal fibrosis without septa F2 = 


portal fibrosis with few septa F3 = numerous septa without cirrhosis F4 = 


cirrhosis.  


Hepatitis may be caused by a number of different disease processes including 


infection of the liver by the hepatitis viruses.  


The present evaluation looks at the assessment of fibrosis in patients with 


chronic infections of hepatitis B and/or C virus. The evaluation and 


assessment of patients with chronic disease is important as it guides antiviral 


therapy. The goal of treatment for chronic hepatitis B and C is to prevent 


cirrhosis, hepatocellular carcinoma (HCC) and liver failure. The incidence of 


HBV is around 25% that of HCV and it accounts for 20% of annual reported 


cases in England. [ii]. 


Liver biopsy is considered the gold standard for assessing liver fibrosis for 


both hepatitis B and C. Histological assessment uses the METAVIR score, 


based on an assessment of fibrosis and the degree of liver architecture 


disorganisation and classifies the severity of liver disease from none (grade 


F0) through mild, moderate, severe to cirrhosis (grade F4). 


Elastography measurements, whether VTq or Transient Elastography are 


continuous variables and results are given a fibrosis score based on cut off 


values recommended by the supplier or determined by the user. This review 
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looks at the accuracy of VTq to describe the fibrosis state as assessed by 


biopsy. In some circumstances, for example the follow up of therapy the 


monitoring of the variable, in the case of VTq the measured shear wave 


speed, has been shown to have advantages. (xi.Yamada et al 2014)   


Prevalence Hepatitis B:-  NICE clinical guideline (published June 2013) 


CG165 Hepatitis B (chronic): Diagnosis and management of chronic hepatitis 


B in children, young people and adults states that approximately 19 people 


test positive for chronic hepatitis B per 100,000 population. The British Liver 


Trust currently reports the number of people in the UK with HBV as 325,000. 


[ii] It has been estimated that 96% of new cases of HBV infection are in 


migrants. (iii) 


Prevalence Hepatitis C: There were 7,834 reported new cases of hepatitis C 


in England during 2010, but the true figure is likely to be higher. It is estimated 


that around 255,000 people in England have hepatitis C. Between 10% and 


40% of people with untreated chronic hepatitis C develop cirrhosis. [iii] 


The true prevalence of HCV is difficult to establish and likely to be 


underestimated because many people do not have symptoms. There are 6 


major genotypes and several subtypes of HCV, the prevalence of each vary 


geographically. People can be infected with more than one genotype. The 


most recent national estimates (2013) suggest that 215,000 people are 


chronically infected with HCV in the UK, and that most of this infection 


(approximately 90%) is genotype 1 and genotype 3. However, more than half 


of people with chronic hepatitis C are unaware of their infection. Injecting drug 


users account for 49% of cases in England. [iv]  


The prevalence of fibrosis in patients who have either Hepatitis B or C virus 


infection is difficult to assess.  Age and the point at which the patient was 


diagnosed with viral hepatitis post infection are key factors.  A significant  


proportion of patients with hepatitis were born outside the UK and therefore 


the patient mix seen at a clinic will determine the prevalence of fibrosis.  


3.2 Give details of any relevant NICE or other national guidance or 


expert guidelines for the condition for which the technology is being 


used. Specify whether the guidance identifies specific subgroups 
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and make any recommendations for their treatment. If available, 


these should be UK based guidelines. 


NICE clinical guideline (published June 2013) CG165 Hepatitis B (chronic): 


Diagnosis and management of chronic hepatitis B in children, young people 


and adults Hepatitis B and C: ways to promote and offer testing to people at 


increased risk of infection.  


NICE public health guidance 43 (2012) Hepatitis B (chronic): diagnosis and 


management of chronic hepatitis B in children, young people and adults. 


Hepatitis B and C guidance 43 encourages the local commissioning of 


integrated services for hepatitis B and C testing and treatment  


NICE clinical guideline 165 (2013) Hepatitis C: diagnosis and management of 


Hepatitis C TBC  NICE has taken the decision to pause the development of 


the clinical guideline for Hepatitis C until NICE technology appraisals 


evaluating new pharmacological therapies have published. 
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3.3 Describe the clinical pathway of care that includes the proposed 


use of the technology.  


Hepatitis B (NICE Guideline) 


HBsAg positive adults which describe those with chronic hepatitis should be 


referred to the relevant specialist in secondary care (hepatologist, 


gastroenterologist or infectious disease specialist with an interest in 


hepatology). On presentation in primary care a selection of virology and liver 


function tests are performed and an ultrasound scan to identify HCC 


performed. These are forward with the referral.  The NICE guideline 


recommends that adult patients are offered transient elastography 


(FibroScan) as an initial test for chronic liver disease.  Where this isn’t 


available patients will receive a liver biopsy where this is viewed as clinically 


appropriate.  


• Offering antiviral treatment (without a liver biopsy) to patients with a 


transient elastography score ≥11 kPa 


• Considering liver biopsy in patients with a transient elastography score 


between 6 and 10 kPa. 


• Offering liver biopsy to patients with a transient elastography score < 6 


kPa if they are <30 years and have HBV DNA >2000 IU/ml and abnormal ALT 


on 2 consecutive tests conducted 3 months apart 


• Annual reassessment of patients who are not taking antiviral treatment. 
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FIGURE A2 CURRENT DIAGNOSTIC ALGORITHM FOR ASSESSING 


FIBROSIS IN CHRONIC HEPATITIS B 
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Hepatitis C 


Patients who are hepatitis C RNA positive on a blood test are referred to a 


hepatology clinic. The degree of fibrosis is assessed and treatment options 


are discussed depending on specific patient contraindications and degree of 


liver disease.  


FIGURE A3 DIAGNOSTIC ALGORITHM FOR CHRONIC HEPATITIS C 
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3.4 Describe any issues relating to current clinical practice, including 


any uncertainty about best practice. 


Hepatitis B 


Current clinical practice may deviate from the recommended NICE guideline.  


Transient elastography is not offered in all secondary and tertiary centres.  In 


2013 according to the manufacturer there were 134 Fibroscan devices in use 


in the UK at 70 hospitals. VTq is available in 28 hospitals and in some of 


these locations it is used to determine the extent of fibrosis following viral 


infection.  In all other centres biopsy is the only available technique to assess 


the extent of fibrosis.  Liver biopsy conveys a small but significant risk or 


morbidity and mortality (1/10000). Liver biopsy requires at a minimum day 


case admission which can cause significant anxiety and inconvenience to the 


patient.  
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3.5 Describe the new pathway of care incorporating the new 


technology that would exist if the technology was adopted by the 


NHS in England.  


The new pathway will allow the GP request for liver elastography to be made 


at the same time as the request for laboratory and diagnostic ultrasound 


examinations. It offers the opportunity for patients to be triaged in primary care 


rather than all being referred for a consultant appointment.  


FIGURE A4 NEW DIAGNOSTIC ALGORITHM FOR CHRONIC HEPATITIS 
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FIGURE A5 NEW DIAGNOSTIC ALGORITHM FOR CHRONIC HEPATITIS 


C 


 


<1.60  >1.60 


Low risk higher risk


-ve +ve


* or equivalent when not assessed by biopsy


 antiviral 


treatment


Metavir (F1, F2)


Virtual Touch Tissue 


Quantification (VTq)  


Diagnostic Ultrasound


Chronic Hepatitis C (anti-hepatitis C virus antibodies and hepatitis C virus RNA in serum) 


Primary Care


Laboratory Investigations 


Virology/LFT


Metavir (F4)*


VTq Elastography


ARFI <1.30 


liver biopsy 


Secondary Care


ARFI >1.80


VTq ElastographyVTq Elastography


None (F0) or moderate 


Fibrosis (F1, F2)
Metavir (F3)*


Risk factor review


Review routinely
 consider antiviral  antiviral 


treatment treatment


 







Sponsor submission of evidence  Section A Decision Problem 


08 July 2014  24 of 171 


3.6 Describe any changes to the way current services are organised or 


delivered as a result of introducing the technology.  


Fibroscan and VTq are safer, painless and more cost efficient compared to 


liver biopsy.  


 No hospital stay or post procedure monitoring is required because the 


procedure can be performed in an outpatient setting.  


 Serial biopsies over several years may be avoided to monitor fibrosis 


progression, therefore improving a patient’s quality of life. 


 VTq and Fibroscan are not consultant-led procedures. 


The VTq procedure offers advantages over Fibroscan. 


 The clinical evidence (Part B) highlights that VTq has a similar 


accuracy to Fibroscan. 


 VTq offers the opportunity to use existing ultrasound equipment  


 A more complete assessment of the liver can be achieved when VTq is 


used as the initial sonogram provides visualization of the liver 


parenchyma, portal and hepatic veins, portal and hepatic venous and 


arterial blood flow measurements, and visualization of the biliary tree 


for possible obstructions. 


 The assessment can be made at the same appointment and on the 


same ultrasound scanner as screening for Hepatic Cellular Carcinoma 


(HCC) and so improving the patient experience. 


 Certain features observed on ultrasound are highly specific for 


predicting severe fibrosis or cirrhosis (surface nodularity: specificity 


95%; caudate lobe hypertrophy: 91%), but are not very sensitive 


(sensitivity of 54% and 41% respectively)[v Coli A 2003].  The addition 


of VTq allows for improved diagnosis while visual control of 


measurement location allows the operator to: 


o avoid vascular structures when taking measurements 


o study regions of interest (area of steatosis, liver with tumor) 
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o select the measurement depth 


o can be used in patients with Ascites 


o can be used in patients with a high BMI 


 Earlier identification of fibrosis in patients with viral hepatitis should 


allow earlier intervention with anti-viral drugs, which can reverse the 


course of early disease 


3.7 Describe any additional tests or investigations needed for selecting 


or monitoring patients, or particular administration requirements, 


associated with using this technology that are over and above 


usual clinical practice. 


None 


3.8 Describe any additional facilities, technologies or infrastructure that 


need to be used alongside the technology under evaluation for the 


claimed benefits to be realised. 


None 


3.9 Describe any tests, investigations, interventions, facilities or 


technologies that would no longer be needed with using this 


technology. 


o Biopsy number reduced (see part C Economic Analysis) with resultant 


cost savings. 


o Fibroscan (see part C Economic Analysis) with resultant cost savings. 


3.10 Describe how the NHS in England can disinvest from tests, 


investigations, interventions, facilities or technologies described in 


section 3.9 that would no longer be needed with using this 


technology.  


Reduced resource costs  


VTq takes place in an outpatient setting and therefore the patient will not 


require to be admitted and potentially remain overnight in hospital. 
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VTq can be used as an alternative to Transient Elastography where this is not 


available.  


A number of patients who are referred for liver biopsy do not attend the 


appointment (we have not ascertained the actual proportion of ‘no shows) and 


this is costly both in terms of the missed appointment cost but also the future 


cost of treating fibrosis which has increased in severity. 
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4 Regulatory information  


4.1 Provide PDF copies of the following documents: 


 instructions for use 


 CE mark certificate or equivalent UK regulatory approval such as 


EC declaration of conformity 


 quality systems (ISO 13485) certificate (if required). 


Included are: 


 Acuson S Family Features and Applications Manual. PDF  


 VT Tissue Quantification Scan Technique  


 Strain Imaging in the Abdomen. PDF 


 CE mark certificate for the Acuson S2000 and S3000 


 The ACUSON S2000 and S3000 platform is in compliance with ISO 


13485 


4.2 Does the technology have CE mark for the indication(s) specified in 


the scope issued by NICE? If so, give the date that authorisation 


was received. If not, state current UK regulatory status, with 


relevant dates (for example, date of application and/or expected 


approval dates).  


The Acuson S2000 and S3000 equipped with or without Virtual Touch 


Quantification has a CE mark Class II since 2008. 


4.3 Does the technology have regulatory approval outside the UK? If 


so, please provide details. 


The device is approved in a number of countries including the USA where it 


has received 510(k) K131164  


4.4 If the technology has not been launched in the UK provide the 


anticipated date of availability in the UK. 


The technology is already available in the UK 
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4.5 If the technology has been launched in the UK provide information 


on the use in England.    


There are 28 Acuson S2000 and S3000 with VTq capability in the UK NHS 


(26 in NHS England). 
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5 Ongoing studies 


5.1 Provide details of all completed and ongoing studies on the 


technology from which additional evidence relevant to the decision 


problem is likely to be available in the next 12 months. 


We have not been made aware of any on going studies 


If the technology is, or is planned to be, subject to any other form of 


assessment in the UK, please give details of the assessment, organisation 


and expected timescale. 


Currently there is no other form of assessment planned in the UK 
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6 Equality  


NICE is committed to promoting equality of opportunity and eliminating 


unlawful discrimination on the grounds of age, disability, gender 


reassignment, race, religion or belief, sex, and sexual orientation, and to 


comply fully with legal obligations on equality and human rights.  


Equality issues require special attention because of NICE’s duties to have due 


regard to the need to eliminate unlawful discrimination, promote equality and 


foster good relations between people with a characteristic protected by the 


equalities legislation and others.  


Any issues relating to equality that are relevant to the technology under 


assessment should be described. This section should identify issues 


described in the scope and also any equality issues not captured in the final 


scope.  


Further details on equality may be found in section 11.3 of this document. 


6.1.1 Describe any equality issues relating to the patient population and 


condition for which the technology is being used. 


This is not part of the scope of the evaluation.  Replacing a biopsy 


measurement with a non-invasive measurement will be extremely beneficial in 


younger populations. 


6.1.2 Describe any equality issues relating to the assessment of the 


technology that may require special attention.  


Not applicable. 


6.1.3 How will the submission address these issues and any equality 


issues raised in the scope? 


Not applicable







Sponsor submission of evidence  Section B – Clinical Evidence 


08 July 2014  31 of 171 


Section B – Clinical evidence 


7 Published and unpublished clinical evidence 


Section B requires sponsors to present published and unpublished clinical 


evidence for their technology.  


Sponsors should read section 6 of the Medical Technologies Evaluation 


Programme methods guide on published and unpublished evidence, available 


from www.nice.org.uk/mt  


All statements should be evidence-based and directly relevant to the scope. 


Reasons for deviating from the scope should be clearly stated and explained 


in table A1. 


Sponsors are required to submit section B in advance of the full submission 


(for details on timelines, see the NICE document ‘Guide to the Medical 


Technologies Evaluation Programme process’, available from 


www.nice.org.uk/mt 



http://www.nice.org.uk/mt

http://www.nice.org.uk/mt
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7.1 Identification of studies 


Published studies 


7.1.1 Describe the strategies used to retrieve relevant clinical data from 


the published literature. Exact details of the search strategy used 


should be provided in section 10, appendix 1. 


Search strategies were based on the target condition (hepatitis) the 


intervention (VTq) the comparator (Fibroscan) and the index test liver biopsy.  


 
Unpublished studies 


7.1.2 Describe the strategies used to retrieve relevant clinical data from 


unpublished sources.  


As the manufacturer of the software we believe we are kept well informed by 


our users of research which they are undertaking.    
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7.2 Study selection  


Published studies 


7.2.1 Complete table B1 to describe the inclusion and exclusion criteria 


used to select studies from the published literature. Suggested 


headings are listed in the table below. Other headings should be 


used if necessary. 


Table B1 Selection criteria used for published studies 


Inclusion criteria 


Population Hepatitis B or C 


Interventions ARFI using VTq 


Outcomes (Primary) Correlation in assessment of stage of liver disease  


Sensitivity and specificity (using AUROC) in assessment 
of liver fibrosis   


Correlation in assessment of stage of fibrosis using 
Metavir score  


Study design Test accuracy studies 


Language restrictions Abstract in English 


Search dates 2009- 2014 Present 


Exclusion criteria 


Population Undefined Hepatic/Liver Fibrosis 


Interventions Liver biopsy and/or FibroScan transient elastography 
and/or ARFI using equipment other than AcusonS2000 
or S3000 


Outcomes Accuracy measurements not provided 


Study design reviews, editorials, opinion pieces, case reports; studies 
reporting only technical aspects of the test; studies with 
< 10 participants 


Language restrictions No English Abstract 


Search dates N/a 
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7.2.2 Report the numbers of published studies included and excluded at 


each stage in an appropriate format. 


See 7.24 PRISMA statement flow diagram for published and unpublished 


studies 


Unpublished studies 


7.2.3 Complete table B2 to describe the inclusion and exclusion criteria 


used to select studies from the unpublished literature. Suggested 


headings are listed in the table below. Other headings should be 


used if necessary. 


Table B2 Selection criteria used for unpublished studies 


Inclusion criteria 


Population Hepatitis B or C 


Interventions ARFI using VTq 


Outcomes (Primary) Correlation in assessment of stage of liver disease  


Sensitivity and specificity (using AUROC) in assessment of 
liver fibrosis   


Correlation in assessment of stage of fibrosis using Metavir 
score  


Study design Test accuracy studies 


Language restrictions Abstract in English 


Search dates 2007- 2014 Present 


Exclusion criteria 


Population Undefined Hepatic/Liver Fibrosis 


Interventions Liver biopsy and/or FibroScan transient elastography and/or 
ARFI using equipment other than AcusonS2000 or S3000 


Outcomes Accuracy measurements not provided 


Study design reviews, editorials, opinion pieces, case reports; studies 
reporting only technical aspects of the test; studies with < 10 
participants 


Language restrictions No English Abstract 


Search dates N/a 
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7.2.4 Report the numbers of unpublished studies included and excluded 


at each stage in an appropriate format. 


The literature searches of bibliographic databases identified 70 references. 


After initial screening of titles and abstracts, 23 were considered to be 


potentially relevant and subjected to full-paper screening.  


No additional studies were identified from searches of clinical trials registries.  


FIGURE B1 shows the flow of studies through the review process  
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Figure B1 FLOW OF STUDIES THROUGH THE REVIEW PROCESS 


AFTER PRISMA 


 


Titles and abstracts 


identified from bibliographic 


databases and screened for 


potential relevance = 70


Siemens Clinical Abstracts 


02/2013  = 88 


Excluded at title and 


abstract screening = 47


Potentially relevant 


publications = 23


Could not be obtained = 0


Potentially relevant 


publications obtained as full 


text = 23


Authors contacted for 


further information = 0


Conference abstracts 


included after screening = 0  


Total number of studies 


included in the review  = 11  
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7.3 Complete list of relevant studies 


The sponsor should provide a PDF copy of all studies included in the 


submission if the sponsor is either the copyright owner or has adequate 


copyright clearance to permit the intended use by NICE. If the sponsor does 


not have sufficient copyright clearance, they are asked to submit references or 


links only, or details of contacts for unpublished studies. For unpublished 


studies for which a manuscript is not available, provide a structured abstract 


about future journal publication. If a structured abstract is not available, the 


sponsor must provide a statement from the authors to verify the data 


provided. 
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7.3.1 Provide details of all published and unpublished studies identified 


using the selection criteria described in tables B1 and B2.  


23 publications were considered potentially relevant.  


Table B3 List of relevant published studies 


Ref Study name Population Intervention Comparator 


2 Acoustic radiation force impulse-imaging 
in comparison to transient elastography 
for non-invasive assessment of liver 
fibrosis in chronic hepatitis C: A 
prospective international multicenter 
study 


HCV 
(n=253) 


ARFI TE,LB 


8 Acoustic radiation force impulse is better 
than transient elastography in assessing 
liver fibrosis in chronic hepatitis C using 
collagen proportionate area as reference 


HCV 
(n=93) 


ARFI TE,LB 


11 Analysis of risk factors for aiming at early 
detection of hepatocellular carcinoma 


Mixed ARFI TE,LB 


12 Non-invasive assessment of liver fibrosis: 
Acoustic radiatiation force impulse of the 
left lobe correlates best with ishak 
histology score 


HBV 
(n=11), 
HCV 
(n=27), 
Other 


ARFI TE,LB 


14 The feasibility of shear-wave 
elastographic methods for non-invasive 
assessment of liver fibrosis in chronic 
viral hepatitis patients 


HBV 
(n=67), 
HCV 
(n=99) 


ARFI TE,LB? 


17 Non-invasive assessment of liver fibrosis 
with acoustic radiation force imaging and 
transient elastography in chronic viral 
hepatitis 


HBV (n 
=65), HCV 
(n = 83) 


ARFI TE,LB 
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21 Assessment of liver fibrosis with ARFI: 
Comparison with M and XL probes of 
Fibroscan and FibroTest in chronic liver 
diseases 


HBV, HCV, 
Other 
(n=185) 


ARFI TE,LB 


22 ARFI performance in the noninvasive 
assessment of HCV cirrhosis, compared 
to transient elastography and FIB score 


HCV 
(n=200) 


ARFI TE,LB,Blood 


25 Acoustic radiation force impulse imaging 
for non-invasive assessment of liver 
fibrosis in chronic hepatitis B 


HBV 
(n=114) 


ARFI TE,LB 


26 Acoustic Radiation Force Impulse 
Elastography for fibrosis evaluation in 
patients with chronic hepatitis C: An 
international multicenter study 


HCV 
(n=914) 


ARFI TE,LB 


31 ARFI elastography vs. transient 
elastography: Which one is more 
influenced by high aminotransferases 
values 


HBV 
(n=73), 
HCV 
(n=153), 
Other 


ARFI TE,LB 


33 Comparison of liver stiffness values by 
virtual touch ARFI and fibroscan TE in 
large sample study of 554 cases 


HBV, HCV ARFI TE 


34 Comparative Study Concerning the Value 
of Acoustic Radiation Force Impulse 
Elastography (ARFI) in Comparison with 
Transient Elastography (TE) for the 
Assessment of Liver Fibrosis in Patients 
with Chronic Hepatitis B and C 


HBV 
(n=53), 
HCV 
(n=107) 


ARFI TE,LB 


38 Which elastographic method (transient 
elastography or ARFI) is more useful for 
liver fibrosis evaluation in patients with 
chronic hepatitis C? An international 
multicenter study 


HCV 
(n=377) 


ARFI TE,LB 
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44 Performance of Acoustic Radiation Force 
Impulse imaging for the staging of liver 
fibrosis: A pooled meta-analysis 


Mixed ARFI TE,LB 


45 Acoustic radiation force impulse imaging 
(ARFI) for non-invasive detection of liver 
fibrosis: Examination standards and 
evaluation of interlobe differences in 
healthy subjects and chronic liver disease 


HCV (n = 
69), Other 


ARFI TE,LB 


47 Is it better to use two elastographic 
methods for liver fibrosis assessment? 


HCV  (n = 
197) 


ARFI TE,LB 


52 Comparison of transient elastography 
(TE) and acoustic radiation force impulse 
(ARFI) for noninvasive staging of liver 
fibrosis in patients with chronic hepatitis C 


HCV ARFI TE,LB 


55 Which is the best noninvasive ultrasound 
method for the evaluation of liver fibrosis? 


HBV 
(N=17), 
HCV 
(N=54) 


ARFI TE,LB 


61 Performance of a new elastographic 
method (ARFI technology) compared to 
unidimensional transient elastography in 
the noninvasive assessment of chronic 
hepatitis C. Preliminary results 


HCV ARFI TE,lb 


57 Performance of Acoustic Radiation Force 
Impulse imaging in the noninvasive 
assessment of liver fibrosis, in 
comparison to unidimensional transient 
elastography 


HCV ARFI TE,LB 


48 How efficient is acoustic radiation force 
impulse elastography for the evaluation of 
liver stiffness? 


Unclear ARFI TE,LB 
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18 Meta-analysis: ARFI elastography versus 
transient elastography for the evaluation 
of liver fibrosis 


META ARFI META 


 


Table B4 List of relevant unpublished studies 


We have not identified any unpublished studies and therefore we have not 


completed TABLE B4 LIST OF RELEVANT UNPUBLISHED STUDIES 


7.3.2 State the rationale behind excluding any of the published studies 


listed in tables B3 and B4.  


Of the 23 publications considered potentially relevant.   


12 studies reported as conference abstracts, did not contain sufficient 


information to complete the inclusion assessment. Based on the searches and 


inclusion screening described above, 11 studies were included in the review.  


Time constraints have prevented us from contacting the authors of papers 


when there was insufficient information for full assessment. 
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7.4 Summary of methodology of relevant studies 


The included studies were test accuracy studies.   


1 concerned the use of ARFI and TE on patients with Hepatitis B (25) 


5 concerned the use of ARFI and TE on patients with Hepatitis C 


(2,26,47,52,61)  


3 concerned the use of ARFI and TE on patients with Hepatitis B and C where 


results for both infections were separately reported (34,44,55) 


2 concerned the use of ARFI and TE on patients in which Hepatitis B and C 


comprised a substantial proportion of studies but where results for all causes 


of fibrosis were grouped. (45,48) 


All included studies were published in 2009 or later. All of the included studies 


were conducted in Europe (the majority in Germany and Romania). 


1 study reported funding (speakers expenses) from the manufacturer of VTq 


and 4 studies did not report any information on funding sources. (2,34,47,52) 


 


7.4.1 Describe the study design and methodology for each of the 


published and unpublished studies using tables B5 and B6 as 


appropriate. A separate table should be completed for each study.  


Table B5 Summary of methodology for randomised controlled trials 


There were no randomised control trials and therefore a table summarising 


these studies is not included  
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Table B6 Summary of methodology for observational studies   


 


Reference Number 2 


Study name 


Acoustic radiation force impulse-imaging in comparison to 
transient elastography for non-invasive assessment of liver 
fibrosis in chronic hepatitis C: A prospective international 
multicenter study 


Objective 
compare ARFI and TE for the assessment of liver fibrosis in 
patients with chronic hepatitis C  


Location Multicentre 


Design Prospective 


Duration  n/a 


Population HCV (n=253) 


Sample size 253 


Inclusion criteria n/a 


Exclusion criteria n/a 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE (247), ARFI (247),  LB (247) 


Baseline differences N/a 


followed-up None 


Statistical tests n/a 


Primary outcomes  Accuracy YES Correlation YES 


Secondary 
outcomes  


None 
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Table B6 Summary of methodology for observational studies 


Reference Number 25 


Study name 


Acoustic radiation force impulse imaging for non-invasive 
assessment of liver fibrosis in chronic hepatitis B 


Objective 
evaluate ARFI for the assessment of liver fibrosis in chronic 
hepatitis B 


Location Multicentre - Germany, Netherlands 


Design median value of 10 valid measurements 


Duration  2009-2010 


Population HBV (n=114) 


Sample size 114 


Inclusion criteria 88 incl 


Exclusion criteria Alcoholism 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE 88, ARFI 88 vs LB All 


Baseline differences N/a 


followed-up None 


Statistical tests Spearman 


Primary outcomes  Accuracy YES Correlation YES 


Secondary 
outcomes  


None 
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Table B6 Summary of methodology for observational studies 


 


Reference Number 26 


Study name 


Acoustic Radiation Force Impulse Elastography for fibrosis 
evaluation in patients with chronic hepatitis C: An international 
multicenter study 


Objective 
evaluate the reliability of Acoustic Radiation Force Impulse 
(ARFI) elastography for predicting fibrosis severity 


Location Multicentre  


Design Mixed 


Duration  n/a 


Population HCV (n=914) 


Sample size 914 


Inclusion criteria unclear 


Exclusion criteria unclear 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE, ARFI vs LB Numbers varied depending on sub group 
analysis 


Baseline differences N/a 


followed-up None 


Statistical tests Spearman 


Primary outcomes  Accuracy YES Correlation YES 


Secondary 
outcomes  


None 
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Table B6 Summary of methodology for observational studies 


 


Reference Number 34 


Study name 


Comparative Study Concerning the Value of Acoustic Radiation 
Force Impulse Elastography (ARFI) in Comparison with Transient 
Elastography (TE) for the Assessment of Liver Fibrosis in 
Patients with Chronic Hepatitis B and C 


Objective 
compare liver stiffness (LS) measurements by means of acoustic 
radiation force impulse (ARFI) elastography and transient 
elastography (TE) in patients with chronic hepatitis B and  


Location Romania 


Design 10 valid ARFI and TE 


Duration  2009-2011 


Population HBV (n=53), HCV (n=107) 


Sample size 160 


Inclusion criteria 146 (50C,96B), Homogeneous liver structure no ascites 


Exclusion criteria n/a 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE 51B 105 C, ARFI 53 B 107 C vs LB All 


Baseline differences N/a 


followed-up None 


Statistical tests Spearman 


Primary outcomes  Accuracy NO Correlation YES 


Secondary 
outcomes  


None 
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Table B6 Summary of methodology for observational studies 


 


Reference Number 44 


Study name 


Performance of Acoustic Radiation Force Impulse imaging for the 
staging of liver fibrosis: A pooled meta-analysis 


Objective 
 evaluate the overall performance of ARFI for the staging of liver 
fibrosis 


Location Multicentre - Romania, Japan, GermanyMETA 


Design Non uniform Varies depending on included study 


Duration  2009-2010 


Population HBV (n = 51) HCV (n = 380) 


Sample size 518 


Inclusion criteria  


Exclusion criteria n/a 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE, ARFI vs LB All 


Baseline differences N/a 


followed-up None 


Statistical tests n/a 


Primary outcomes  Accuracy YES Correlation CHECK 


Secondary 
outcomes  


None 
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Table B6 Summary of methodology for observational studies 


 


Reference Number 45 


Study name 


Acoustic radiation force impulse imaging (ARFI) for non-invasive 
detection of liver fibrosis: Examination standards and evaluation 
of interlobe differences in healthy subjects and chronic liver 
disease 


Objective 
develop standards for ARFI 


Location Germany 


Design 10 valid ARFI and TE 


Duration  12 months - 2010-2011 


Population HCV (n = 69), Other 


Sample size 116 


Inclusion criteria n/a 


Exclusion criteria Pregnancy, dilated bile ducts 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE, ARFI vs LB All 


Baseline differences N/a 


followed-up None 


Statistical tests Spearman/Pearson 


Primary outcomes  Accuracy NO Correlation NO 


Secondary 
outcomes  


None 
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Table B6 Summary of methodology for observational studies 


 


Reference Number 47 


Study name 


Is it better to use two elastographic methods for liver fibrosis 
assessment? 


Objective 


combining 2 ultrasound based elastographic methods: acoustic 
radiation force impulse (ARFI) elastography and transient 
elastography (TE), we can improve the prediction of fibrosis in 
patients with chronic hepatitis C 


Location Romania ( 2 centres) 


Design 10 LS measurements  by TE and ARFI 


Duration  n/a 


Population HCV  (n = 197) 


Sample size 197 


Inclusion criteria n/a 


Exclusion criteria other causes or chronic hepatitis 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE (187), ARFI (191) vs LB All 


Baseline differences N/a 


followed-up None 


Statistical tests Spearman 


Primary outcomes  Accuracy YES Correlation YES 


Secondary 
outcomes  


None 
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Table B6 Summary of methodology for observational studies 


 


Reference Number 52 


Study name 


Comparison of transient elastography (TE) and acoustic radiation 
force impulse (ARFI) for noninvasive staging of liver fibrosis in 
patients with chronic hepatitis C 


Objective 
compare the performance and the discordance rate of Acoustic 
Radiation Force Impulse (ARFI) and TE with liver biopsy in a 
cohort of chronic hepatitis C patients 


Location Italy (Palermo and Catania) 


Design Prospective informed consent 


Duration  2008 - 2009 


Population HCV 


Sample size 139 


Inclusion criteria n/a 


Exclusion criteria Coinfection with HIV, antiviral therapy, alcohol abuse 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE (130), ARFI (139) vs LB All 


Baseline differences N/a 


followed-up None 


Statistical tests  


Primary outcomes  Accuracy YES Correlation YES 


Secondary 
outcomes  


None 


 







Sponsor submission of evidence  Section B – Clinical Evidence 


08 July 2014  51 of 171 


Table B6 Summary of methodology for observational studies 


 


Reference Number 55 


Study name 


Which is the best noninvasive ultrasound method for the 
evaluation of liver fibrosis? 


Objective 
which method that uses ultrasound waves is the best for the 
evaluation of liver stiffness (LS) 


Location Romania 


Design 10 LS measurements by TE and ARFI 


Duration   


Population HBV (N=17), HCV (N=54) 


Sample size 71 


Inclusion criteria  


Exclusion criteria  


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE, ARFI vs LB All 


Baseline differences N/a 


followed-up None 


Statistical tests Spearman 


Primary outcomes  Accuracy YES Correlation YES 


Secondary 
outcomes  


None 
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Table B6 Summary of methodology for observational studies 


 


Reference Number 61 


Study name 


Performance of a new elastographic method (ARFI technology) 
compared to unidimensional transient elastography in the 
noninvasive assessment of chronic hepatitis C. Preliminary 
results 


Objective 
Evaluate the performance of a compare (ARFI) withTE. 


Location Romania 


Design 10 LS measurements  by TE and ARFI 


Duration  October and December 2008. 


Population HCV 


Sample size 112 


Inclusion criteria positive HCV-RNA 


Exclusion criteria 
ascites, co-infection with HBV and/or HIV, other active infectious 
diseases, and pregnancy. 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE(102), ARFI (102) vs LB All 


Baseline differences N/a 


followed-up None 


Statistical tests n/a 


Primary outcomes  Accuracy YES Correlation YES 


Secondary 
outcomes  


None 
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Table B6 Summary of methodology for observational studies 


 


Reference Number 48 


Study name 


How efficient is acoustic radiation force impulse elastography for 
the evaluation of liver stiffness? 


Objective 
As stated in title 


Location Romania 


Design 10 TE and 5 ARF 


Duration  Unclear 


Population Unclear 


Sample size 223 


Inclusion criteria patients with chronic liver diseases and normal volunteers 


Exclusion criteria liver cirrhosis and ascites 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


TE, ARFI vs LB 


Baseline differences N/a 


followed-up None 


Statistical tests Spearman 


Primary outcomes  Accuracy YES Correlation YES 


Secondary 
outcomes  


None 
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We have not included any studies which were obvious duplicates.  We expect 


that data in some of the earlier studies by the same author will have been 


included in later reports with larger study numbers.   We expect that in the 


meta analysis papers data which has been previously reported is included. 


7.4.2 Highlight any differences between patient populations and 


methodology in all included studies. 


Bias and confounding factors  


 Steatosis can affect the result of TE measurements  


 BMI can affect the result of TE and ARFI measurements 


 The patient populations we have included are HBV, HCV, HBV and 


HCV and mixed where a high proportion of patients have HBV or HCV. 


 The ethnicity of the population will have an impact on outcome in 


particular differences between European and Asian patients were 


highlighted. 


 The mix of age and sex was similar between studies 


 There are differences in the mix of fibrosis scores (Metavir). While this 


will not affect the AUROC score comparators it may be expected to 


influence the level of correlation between the index or comparator test 


and the reference.  


 All of the examinations involved the right side of the liver.  10 ARFI and 


TE measurements were taken. The TE studies were rejected if 


reproducibility of scores did not meet the makers recommendations.  


There were no recommendation for ARFI but centres followed the 


same approach as with TE.  The depth from which the ARFI 


examination was taken varied.  The methodology of liver biopsy the 


reference test varied considerably. The quality of LB specimen varies 


between the studies but they were within the performance 


characteristics mandated by international guidelines [vi Rockey et al]  
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7.4.3 Provide details of any subgroup analyses that were undertaken in 


the studies included in section 7.4.1. Specify the rationale and state 


whether these analyses were pre-planned or post-hoc. 


The subgroups in the study may be regarded as patients with HBV, HCV, 


HBV and C, NASH, Alcoholic Liver Disease.  We have highlighted when 


subgroups were analysed or when a mixed patient group was involved.   


7.4.4 If applicable, provide details of the numbers of patients who were 


eligible to enter the study(s), randomised, and allocated to each 


treatment in an appropriate format. 


Not relevant 


7.4.5 If applicable provide details of and the rationale for, patients that 


were lost to follow-up or withdrew from the studies.  


Not relevant 
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7.5 Critical appraisal of relevant studies 


Data were extracted on study details (study design, participant recruitment, 


setting, stated objective and clinical indication for testing relevant to this 


assessment for which data were reported), study participants (total number of 


participants and total number of HBV and HCV, study inclusion criteria, study 


exclusion criteria, participant age and gender distribution,) details of the index 


test, comparator(s) and reference standard (technical details of the test, 


details of who interpreted tests and how, threshold used to define a positive 


test) and study results.  


All of the studies included in the review were diagnostic test accuracy (DTA) 


studies and the results extracted from these studies were unit of analysis 


(patient or lesion); AURUC value for different states of fibrosis (Metavir) score 


F0, F1..F4. 


7.5.1 Complete a separate quality assessment table for each study. A 


suggested format for the quality assessment results is shown in 


tables B7 and B8.  


Table B7 Critical appraisal of randomised control trials 


There were no randomised control trials and therefore a table summarising 


these studies is not included  
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Table B8 Critical appraisal of observational studies 


Reference Number 2 


Study name 


Acoustic radiation force impulse-imaging in comparison to transient 
elastography for non-invasive assessment of liver fibrosis in chronic 
hepatitis C: A prospective international multicenter study 


Cohort recruited  
Prospective 


Minimise bias? 
n/a 


Outcome minimise 
bias? 


n/a  


Identified confounding 
factors? 


Yes 


Accounted for 
confounding factors 


Not stated 


Follow-up  
n/a 


Precise  CI y/n  
Yes 


 


Table B8 Critical appraisal of observational studies 


Reference Number 25 


Study name 


Acoustic radiation force impulse imaging for non-invasive 
assessment of liver fibrosis in chronic hepatitis B 


Cohort recruited  Prospective 


Minimise bias? n/a 


Outcome minimise 
bias? 


n/a  


Identified 
confounding 
factors? 


Yes - listed fibrosis F0 29%,F1 43%,F2 17%,F3 7%,F4 4% 


Accounted for 
confounding factors 


Not stated  


Follow-up  n/a 


Precise  CI y/n  Yes  
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Table B8 Critical appraisal of observational studies 


Reference Number 26 


Study name 


Acoustic Radiation Force Impulse Elastography for fibrosis 
evaluation in patients with chronic hepatitis C: An international 
multicenter study 


Cohort recruited  Retrospective - multicentre 


Minimise bias? n/a 


Outcome minimise 
bias? 


n/a  


Identified 
confounding 
factors? 


Yes - listed fibrosis F0 6.7%,F1 26.4%,F2 22.1%,F3 20.4%,F4 
24.4% 


Accounted for 
confounding factors 


Yes Asian vs European 


Follow-up  n/a 


Precise  CI y/n  Yes 


 


Table B8 Critical appraisal of observational studies 


Reference Number 34 


Study name 


Comparative Study Concerning the Value of Acoustic Radiation 
Force Impulse Elastography (ARFI) in Comparison with Transient 
Elastography (TE) for the Assessment of Liver Fibrosis in 
Patients with Chronic Hepatitis B and C 


Cohort recruited  Prospective with informed consent 


Minimise bias? n/a 


Outcome minimise 
bias? 


n/a  


Identified 
confounding 
factors? 


Yes - - listed fibrosis F0 13%,F1 40%,F2 19%,F3 9%,F4 19% 


Accounted for 
confounding factors 


Not stated 


Follow-up  n/a 


Precise  CI y/n  Yes 
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Table B8 Critical appraisal of observational studies 


Reference Number 44 


Study name 


Performance of Acoustic Radiation Force Impulse imaging for the 
staging of liver fibrosis: A pooled meta-analysis 


Cohort recruited  
Prospective and retrospective - Pooled meta analysis 


Minimise bias? n/a 


Outcome minimise 
bias? 


n/a  


Identified confounding 
factors? 


Yes - listed fibrosis F0 13%,F1 21%,F2 23%,F3 13%,F4 27% 


Accounted for 
confounding factors 


No 


Follow-up  n/a 


Precise  CI y/n  No 


 


Table B8 Critical appraisal of observational studies 


Reference Number 45 


Study name 


Acoustic radiation force impulse imaging (ARFI) for non-invasive 
detection of liver fibrosis: Examination standards and evaluation 
of interlobe differences in healthy subjects and chronic liver 
disease 


Cohort recruited  Prospective with informed consent 


Minimise bias? n/a 


Outcome minimise 
bias? 


n/a  


Identified confounding 
factors? 


Yes 


Accounted for 
confounding factors 


No 


Follow-up  n/a 


Precise  CI y/n  No 
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Table B8 Critical appraisal of observational studies 


Reference Number 47 


Study name 


Is it better to use two elastographic methods for liver fibrosis 
assessment? 


Cohort recruited  Prospective with informed consent 


Minimise bias? n/a 


Outcome minimise 
bias? 


n/a  


Identified 
confounding 
factors? 


Yes - listed fibrosis F0 6.6%,F1 16.2%,F2 26.4%,F3 23.9%,F4 
26.9% 


Accounted for 
confounding factors 


No 


Follow-up  n/a 


Precise  CI y/n  Yes 


 


Table B8 Critical appraisal of observational studies 


Reference Number 52 


Study name 


Comparison of transient elastography (TE) and acoustic radiation 
force impulse (ARFI) for noninvasive staging of liver fibrosis in 
patients with chronic hepatitis C 


Cohort recruited   


Minimise bias? n/a 


Outcome minimise 
bias? 


n/a  


Identified 
confounding 
factors? 


Yes - listed fibrosis F0 9.4%,F1 28.0%,F2 23.7%,F3 17.3%,F4 
21.6% 


Accounted for 
confounding factors 


No  


Follow-up  n/a 


Precise  CI y/n  No 
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Table B8 Critical appraisal of observational studies 


Reference Number 55 


Study name 


Which is the best noninvasive ultrasound method for the 
evaluation of liver fibrosis? 


Cohort recruited   


Minimise bias? n/a 


Outcome minimise 
bias? 


n/a  


Identified 
confounding 
factors? 


Yes 


Accounted for 
confounding factors 


No 


Follow-up  n/a 


Precise  CI y/n  Yes 


 


Table B8 Critical appraisal of observational studies 


Reference Number 61 


Study name 


Performance of a new elastographic method (ARFI technology) 
compared to unidimensional transient elastography in the 
noninvasive assessment of chronic hepatitis C. Preliminary 
results 


Cohort recruited  Prospective with informed consent 


Minimise bias? n/a 


Outcome minimise 
bias? 


n/a  


Identified 
confounding 
factors? 


Yes - listed fibrosis F0 12.5%,F1 26.6%,F2 16.1%,F3 7.1%,F4 
37.5% 


Accounted for 
confounding factors 


selection bias -uneven distribution of fibrosis stages and 
overrepresentation of patients with severe fibrosis-cirrhosis 


Follow-up  n/a 


Precise  CI y/n  Yes 
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Table B8 Critical appraisal of observational studies 


Reference Number 48 


Study name 


How efficient is acoustic radiation force impulse elastography for 
the evaluation of liver stiffness? 


Cohort recruited  Retrospective 


Minimise bias? n/a 


Outcome minimise 
bias? 


n/a  


Identified 
confounding 
factors? 


Yes - listed fibrosis F0 24%,F1 24%,F2 15%,F3 10%,F4 26% 


Accounted for 
confounding factors 


No 


Follow-up  n/a 


Precise  CI y/n  Yes 
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7.6 Results of the relevant studies  


 


7.6.1 Complete a results table for each study with all relevant outcome 


measures pertinent to the decision problem. A suggested format is 


given in table B9.  


7.6.2 Justify the inclusion of outcomes in table B9 from any analyses 


other than intention-to-treat.  


For each outcome for each included study, provide the following information:  


The primary hypothesis under consideration was in all cases comparison 


between ARFI and LB with TE as a comparator. 


statistical analysis used for testing hypotheses. In some studies the 


correlation between the index and comparator test and the reference were 


calculated.  


The sample size is given in table B8. 


The outcome name and unit of measurement. The primary outcomes were 


either the correlation between the reference and the tests ARFI and TE or the 


AUROC score of these tests 


The size of the effect.  


A 95% confidence interval. 


No patients withdrew. The patients who were excluded from the analysis are 


those where the qa of the index or comparator was not met as described 


earlier. In general this is the difference in the population and number of 


patients given for the study (Tables B2) 


ARFI and TE are used in current clinical practice. 


Although some papers describe themselves as interim these still stand alone 


as any future study will be the addition of patients.  None of these studies 


mentioned when they would be ‘closing the books’.  
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Table B9 Outcomes from published and unpublished studies 


 


Reference Number 2 


Study name 


Acoustic radiation force impulse-imaging in comparison to 
transient elastography for non-invasive assessment of liver 
fibrosis in chronic hepatitis C: A prospective international 
multicenter study 


ARFI Value n/a 


ARFI 95% CI Not relevant 


ARFI Type n/a 


ARFI p value n/a 


TE Value n/a 


TE 95% CI Not relevant 


TE Type n/a 


TE p value n/a 


ARFI F0 n/a 


ARFI F1 0.75 (0.67-0.83)p=0.28 


ARFI F2 0.81 (0.74-0.88) p=0.15 


ARFI F3 0.88 (0.82-0.94)p=0.11 


ARFI F4 0.89 (0.83-0.96)p=0.?? 


TE F0 n/a 


TE F1 0.80 (0.72-0.88) p=0.28 


TE F2 0.85 (0.8-0.91) p=0.15 


TE F3 0.92 (0.89-0.97) p=0.11 


TE F4 0.94 (0.90-0.98) p=0.19 
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Table B9 Outcomes from published and unpublished studies 


 


Reference Number 25 


Study name 


Acoustic radiation force impulse imaging for non-invasive 
assessment of liver fibrosis in chronic hepatitis B 


ARFI Value r=0.415  


ARFI 95% CI Not relevant 


ARFI Type Spearman 


ARFI p value (p=0000019) 


TE Value r=0.556  


TE 95% CI Not relevant 


TE Type Spearman 


TE p value (p=0000000082) 


ARFI F0 n/a 


ARFI F1 0.66(0.55-0.78) 


ARFI F2 0.73(0.61-0.85) 


ARFI F3 0.94(0.88-0.997) 


ARFI F4 0.97(0.93-1.0) 


TE F0 n/a 


TE F1 0.78(0.68-0.88) 


TE F2 0.82(0.70-0.93) 


TE F3 0.94(0.88-0.99) 


TE F4  0.97 (0.86-1.0) 
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Table B9 Outcomes from published and unpublished studies 


 


Reference Number 26 


Study name 


Acoustic Radiation Force Impulse Elastography for fibrosis 
evaluation in patients with chronic hepatitis C: An international 
multicenter study 


ARFI Value r = 0.654 


ARFI 95% CI Not relevant 


ARFI Type Spearman 


ARFI p value p < 0.0001 


TE Value n/a 


TE 95% CI Not relevant 


TE Type n/a 


TE p value n/a 


ARFI F0 n/a 


ARFI F1 0.78 


ARFI F2 0.79 


ARFI F3 0.83 


ARFI F4 0.84 


TE F0 n/a 


TE F1 n/a 


TE F2 n/a 


TE F3 n/a 


TE F4 n/a 
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Table B9 Outcomes from published and unpublished studies 


 


Reference Number 34 


Study name 


Comparative Study Concerning the Value of Acoustic Radiation 
Force Impulse Elastography (ARFI) in Comparison with Transient 
Elastography (TE) for the Assessment of Liver Fibrosis in 
Patients with Chronic Hepatitis B and C 


ARFI Value C: r=0.490 B:r=0.356, 


ARFI 95% CI Not relevant 


ARFI Type Spearman 


ARFI p value C:p<.0001 B:p<.01 


TE Value C:r=0.660 B:r=0.403 


TE 95% CI Not relevant 


TE Type Spearman 


TE p value C:p<.0001 B:p=.004 


ARFI F0 n/a 


ARFI F1 n/a 


ARFI F2 n/a 


ARFI F3 n/a 


ARFI F4 n/a 


TE F0 n/a 


TE F1 n/a 


TE F2 n/a 


TE F3 n/a 


TE F4 n/a 
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Table B9 Outcomes from published and unpublished studies 


 


Reference Number 44 


Study name 


Performance of Acoustic Radiation Force Impulse imaging for the 
staging of liver fibrosis: A pooled meta-analysis 


ARFI Value n/a 


ARFI 95% CI Not relevant 


ARFI Type n/a 


ARFI p value n/a 


TE Value n/a 


TE 95% CI Not relevant 


TE Type n/a 


TE p value n/a 


ARFI F0 n/a 


ARFI F1 n/a 


ARFI F2 C: 0.88 (0.83, 0.93) B:0.79 (0.63, 0.96) 


ARFI F3 C: 0.90 (0.84, 0.97)B:0.83 (0.70, 0.96)* 


ARFI F4 C: 0.92 (0.87, 0.98)B:0.90 (0.79, 1.00)* 


TE F0 n/a 


TE F1 n/a 


TE F2 n/a 


TE F3 n/a 


TE F4 n/a 
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Table B9 Outcomes from published and unpublished studies 


 


Reference Number 45 


Study name 


Acoustic radiation force impulse imaging (ARFI) for non-invasive 
detection of liver fibrosis: Examination standards and evaluation 
of interlobe differences in healthy subjects and chronic liver 
disease 


ARFI Value r=.532 (LLL) r=.661 (RLL)  


ARFI 95% CI Not relevant 


ARFI Type n/a 


ARFI p value n/a 


TE Value n/a 


TE 95% CI Not relevant 


TE Type n/a 


TE p value n/a 


ARFI F0 n/a 


ARFI F1 n/a 


ARFI F2 n/a 


ARFI F3 n/a 


ARFI F4 n/a 


TE F0 n/a 


TE F1 n/a 


TE F2 n/a 


TE F3 n/a 


TE F4 n/a 
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Table B9 Outcomes from published and unpublished studies 


 


Reference Number 47 


Study name 


Is it better to use two elastographic methods for liver fibrosis 
assessment? 


ARFI Value (r = 0.730) 


ARFI 95% CI Not relevant 


ARFI Type Spearman 


ARFI p value n/a 


TE Value (r = 0.741) 


TE 95% CI Not relevant 


TE Type Spearman 


TE p value n/a 


ARFI F0 n/a 


ARFI F1 n/a 


ARFI F2 0.84 


ARFI F3 n/a 


ARFI F4 0.91 


TE F0 n/a 


TE F1 n/a 


TE F2 0.87 


TE F3 n/a 


TE F4 0.97 
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Table B9 Outcomes from published and unpublished studies 


 


Reference Number 52 


Study name 


Comparison of transient elastography (TE) and acoustic radiation 
force impulse (ARFI) for noninvasive staging of liver fibrosis in 
patients with chronic hepatitis C 


ARFI Value n/a 


ARFI 95% CI Not relevant 


ARFI Type n/a 


ARFI p value n/a 


TE Value n/a 


TE 95% CI Not relevant 


TE Type n/a 


TE p value n/a 


ARFI F0 n/a 


ARFI F1 n/a 


ARFI F2 0.86 


ARFI F3 0.94 


ARFI F4 0.89 


TE F0 n/a 


TE F1 n/a 


TE F2 0.78 


TE F3 0.83 


TE F4 0.80 
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Table B9 Outcomes from published and unpublished studies 


 


55 
55 


Which is the best 
noninvasive 
ultrasound method 
for the evaluation of 
liver fibrosis? 


Which is the best noninvasive ultrasound method for the 
evaluation of liver fibrosis? 


r=0.469 r=0.469 


Not relevant Not relevant 


n/a n/a 


p<0.0001 p<0.0001 


n/a n/a 


Not relevant Not relevant 


n/a n/a 


n/a n/a 


n/a n/a 


n/a n/a 


0.65 0.65 


n/a n/a 


0.87 0.87 


n/a n/a 


n/a n/a 


0.73 0.73 


n/a n/a 


0.94 0.94 
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Table B9 Outcomes from published and unpublished studies 


 


Reference Number 61 


Study name 


Performance of a new elastographic method (ARFI technology) 
compared to unidimensional transient elastography in the 
noninvasive assessment of chronic hepatitis C. Preliminary 
results 


ARFI Value r=0.717  


ARFI 95% CI Not relevant 


ARFI Type n/a 


ARFI p value p<0.0001 


TE Value n/a 


TE 95% CI Not relevant 


TE Type n/a 


TE p value n/a 


ARFI F0 n/a 


ARFI F1 0.71 


ARFI F2 0.85 


ARFI F3 0.87 


ARFI F4 0.91 


TE F0 n/a 


TE F1 0.90 


TE F2 0.94 


TE F3 0.93 


TE F4 0.95 
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Table B9 Outcomes from published and unpublished studies 


 


Reference Number 48 


Study name 


How efficient is acoustic radiation force impulse elastography for 
the evaluation of liver stiffness? 


ARFI Value  r = 0.646 


ARFI 95% CI n/a 


ARFI Type Spearman 


ARFI p value P < 0.0001 


TE Value p=0.870 


TE 95% CI Not relevant 


TE Type Spearman 


TE p value P < 0.0001 


ARFI F0 n/a 


ARFI F1 n/a 


ARFI F2 0.89 


ARFI F3 n/a 


ARFI F4 0.93 


TE F0 n/a 


TE F1 n/a 


TE F2 0.95 


TE F3 n/a 


TE F4 0.99 
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7.7 Adverse events 


In section 7.7 the sponsor is required to provide information on the adverse 


events experienced with the technology being evaluated in relation to the 


scope.  


For example, post-marketing surveillance data may demonstrate that the 


technology shows a relative lack of adverse events commonly associated with 


the comparator.  


7.7.1 Using the previous instructions in sections 7.1 to 7.6, provide 


details of the identification of studies on adverse events, study 


selection, study methodologies, critical appraisal and results.  


The Medline database was interrogated to understand any adverse events 


associated with the technique.  The terms ARFI and Adverse were used. We 


found 8 studies but none of these was relevant.  


7.7.2 Provide details of all important adverse events reported for each 


study. A suggested format is shown in table B10. 


Table B10 Adverse events across patient groups was not completed. There 


were no reports of adverse events using the ARFI software. Adverse events 


associated with liver biopsy are well described (ref). 


Table B10 Adverse events across patient groups 


 


7.7.3 Describe all adverse events and outcomes associated with the 


technology in national regulatory databases such as those 


maintained by the MHRA and FDA (Maude).  


None recorded 
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7.7.4 Provide a brief overview of the safety of the technology in relation 


to the scope.  


The ARFI technique uses additional software to an existing ultrasound 


instrument.  No adverse effects were reported in any of the included studies 


and no additional evidence has been identified that indicates that ARFI is 


specifically associated with any adverse effects. 
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7.8 Evidence synthesis and meta-analysis 


When more than one study is available and the methodology is comparable, a 


meta-analysis should be considered.  


Section 7.8 should be read in conjunction with the ‘Medical Technologies 


Evaluation Programme Methods Guide’, available from www.nice.org.uk/mt  


 


When direct comparative evidence about two key treatments is not available, 


indirect treatment comparison methods can be used to derive comparative 


estimates of the effectiveness of these two treatments. For example, if there is 


evidence comparing A with B, and B with C, indirect treatment comparison 


techniques could be used to help compare A with C. This option should be 


considered even though it  may  be less suitable for the evaluation of many 


new medical technologies, either because of lack of multiple comparators in 


the evidence base, or limitations in the evidence base/study designs.  


 


The evidence-based QUADAS tool was used for assessing the 


methodological quality of test accuracy studies. The areas reviewed were:-  


o index test 


o comparator test 


o reference standard  


No study reported data on patient preferences including those not reporting 


for the reference standard and therefore not entering the study, or reference 


standard associated adverse events. 


The results of the studies included in this review were summarised by 


population (HBV, HCV, Other) and further stratified by comparator test(s) (TE, 


LB), as appropriate. For all included studies the AUROC results tables for 


index test, comparator and target condition was reported. In addition the 


correlation coefficient between the index test and comparator test and the 


reference standard is presented. 


We identified two systematic reviews (DARE).  



http://www.nice.org.uk/mt
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The meta analysis performed by Bota et al did not provide summary 


information in the format which was suitable for this analysis.  Most 


importantly it failed to differentiate between the patient populations when 


summarising the accuracy data. [vii Bota et al]  


The meta analysis performed by Nierhoff et al did differentiate between the 


patient populations when summarising the accuracy date. For the diagnosis of 


significant fibrosis (F≥2) the AUROC with the corresponding standard errors 


were available in 26 studies. They found the AUROC for the diagnosis of 


significant fibrosis 0.84, severe fibrosis was 0.89, and liver cirrhosis 0.91. 


They comment that the AUROC value for F≥3 is higher if only HCV patients 


are included. [viii Nierhoff et al] This is in line with our conclusions. 


 


7.8.1 If evidence synthesis is not considered appropriate, give a rationale 


and provide a qualitative review. The review should summarise the 


overall results of the individual studies with reference to their critical 


appraisal.  


The population number in all of the studies was high. The methodology in all 


of the studies was similar excepting the liver biopsy.  Understandably different 


centres have different means of sample collection dictated by the surgeon and 


histopathologist. We did not consider that this affected the comparison 


between sites but may account for the lower accuracy of either TE or ARFI in 


measuring elasticity in patients with low or no fibrosis.  


The fibrosis score (Metavir) varied between studies.  This is summarized in 


the table below along with the reported correlation coefficient. Studies with a 


higher proportion of patients classed as Metavir 1 had a lower correlation for 


ARFI or TE.   
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Table B11 Correlation between methods and patient mix  


  Metavir Score Correlation 


Study F0 F1 F2 F3 F4 VTq TE 


47 6.6% 16.2% 26.4% 23.9% 26.9% r=0.730 r = 0.741 


26 6.7% 26.4% 22.1% 20.4% 24.4% r=0.654   


44 13.0% 21.0% 23.0% 13.0% 27.0%     


52 9.4% 28.0% 23.7% 17.3% 21.6%     


61 12.5% 26.6% 16.1% 7.1% 37.5% r=0.717   


48 24.0% 24.0% 15.0% 10.0% 26.0% r=0.646 r=0.870 


34 13.0% 40.0% 19.0% 9.0% 19.0% r=0.490  r=0.66 


xi  0.0% 68.0% 11.0% 11.0% 10.0% r=0.764   


25 29.0% 43.0% 17.0% 7.0% 4.0% r=0.415  r=0.556  


45           r=0.661    


55           r=0.469   


  


The improved correlation between the Metavir score and VTq in patients with 


severe fibrosis may be a function of sampling and the fact that fibrosis is 


extensive while with F1 and F2 where the correlation is less precise this may 


be due to sampling error both in terms of elastography but more importantly 


liver biopsy.   


10 studies assessed the diagnostic and prognostic accuracy of ARFI and TE 


in identifying moderate-to-severe fibrosis and cirrhosis in patients with 


Hepatitis B and/or Hepatitis C infection. 13 studies compared ARFI and TE 


but three did not provide AUROC scores only correlation coefficients.  


Four studies either didn’t differentiate between Hepatitis B and C in their 


analysis or included a limited number of patients where the etiology was other 


than Hepatitis B and Hepatitis C infection.  


There were 6 studies which looked at Hepatitis C.  The median AUROC value 


for F≥2 = 0.851 and F≥3 =0.88 and F4 0.91. 


The two studies which reviewed hepatitis B the AURAC value for F≥2 


exceeded 0.73 and F≥3 exceeded 0.83 and F4 exceeded 0.90. 


There were 4 studies which looked at a mixed population but weighted 


towards HCV.  The median AUROC value for F≥2 = 0.80 and F≥3 exceeded 


0.85 and F4 0.88. 
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Table B12 AUROC VALUES FOR ARFI AND TE IN THE RELEVANT 


STUDIES 


 F1 F2 F3 F4  F1 F2 F3 F4


44 Hep B (n = 51) 0.79 (0.63, 


0.96)


0.83 (0.70, 


0.96)


0.90 (0.79, 


1.00)


25 Hep B (n=114) 0.66 (0.55-


0.78)


0.73 (0.61-


0.85)


0.94 (0.88-


0.997)


0.97 (0.93-


1.0)


0.78 (0.68-


0.88)


0.82 (0.70-


0.93)


0.94 (0.88-


0.99)


 0.97 (0.86-


1.0)


52 Hep C (n=139) 0.86 0.94 0.89 0.78 0.83 0.8


61 Hep C (n=112) 0.709 0.851 0.869 0.911 0.902 0.941 0.926 0.945


57 Hep C (n=112) 0.725 0.869 0.9 0.936 0.918 0.961 0.957 0.97


47 Hep C (n = 197) 0.84 0.91 0.87 0.97


44 Hep C (n = 380) 0.88 (0.83, 


0.93) 


0.90 (0.84, 


0.97)


0.92 (0.87, 


0.98)


2 Hep C (n=253) 0.75 (0.67-


0.83)


0.81 (0.74-


0.88)


0.88 (0.82-


0.94)


0.89 (0.83-


0.96)


0.80 (0.72-


0.88) 


p=0.28


0.85 (0.8-


0.91) 


p=0.15


0.92 (0.89-


0.97) 


p=0.11


0.94 (0.90-


0.98) 


p=0.1926 Hep C (n=914) 0.779 0.792 0.829 0.842


17 Hep B (n =65), Hep C (n = 83) 0.8 0.93 0.95 0.81 0.9 0.92


55 Hep B (N=17), Hep C (N=54) 0.649 0.868 0.731 0.936


21 Hep B, Hep C, Other (n=185) 0.85 0.88 0.89 0.91


48 Unclear (n=223) 0.89 0.931 0.953 0.985


ARFI (VTq) TE (Fibroscan)
Study no Population


 


Table B12 reviews the mean AUROC scores presented for the given 


etiologies. We have highlighted the median score (red) where there are 


sufficient studies of that patient population. We feel that a mean score would 


be inappropriate as the data is not normally distributed. A mean score would 


provide a higher AUROC number than presented.  


The accuracy of the technique can be described by the AUROC value. A 


diagnostic tool is defined as being perfect if the area under the ROC curve 


(AUROC) is 100%, excellent if over 90%, and good over 80% (ix Swets 1988) 


Identification of F3 and F4 for HBV and HCV by ARFI the median AUROC 


exceeds 0.8. Identification of =>F2 AUROC exceeds 0.8 in the case of HCV 


but the evidence base does not permit a figure for HBV.  


Comparison between VTq and TE for HBV/HCV combined studies showed 


that the AUROC values in these studies were generally below those where 
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the populations had been evaluated separately.  Moreover the correlation 


coefficient in these studies was lower than in those where the populations 


were evaluated separately.    


A qualitative synthesis of the conclusions made in the studies reviewed is that 


ARFI and TE are equivalent in terms of the accuracy of the measurements 


made although there is some suggestion that TE may be marginally more 


accurate in identifying early fibrosis F1. 


 


7.9 Interpretation of clinical evidence  


7.9.1 Provide a statement of principal findings from the clinical evidence 


highlighting the clinical benefit and any risks relating to adverse 


events from the technology.  


Clinical benefit  


ARFI can be used in clinical practice as a good diagnostic tool for the 


diagnosis of significant fibrosis (f2) and as an excellent tool for the diagnosis 


of severe fibrosis (f3) and liver cirrhosis (f4). 


In chronic viral hepatitis, the knowledge of the stage of liver fibrosis is 


important for prognosis and for decisions about antiviral treatment.  


Early detection of severe fibrosis (F3 or higher) is essential since patients are 


at:-  


high risk of developing complications 


portal hypertension  


hepatocellular carcinoma (HCC) 


recommended for antiviral treatment  


Elastography measurements have a higher accuracy (AUROC) and better 


correlation with the stage of fibrosis as determined by the Metavir score as the 


extent of fibrosis increases.   


The diagnostic accuracy of ARFI quantified by AUROC for Hepatitis B or C 


patients F≥F3 exceeded 0.80. The progression from stage 2 to stage 3 or 
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above is of most importance clinically as this transition marks the point at 


which patients are provided with antiviral therapy. Treatment of patients with 


severe fibrosis or cirrhosis have been regarded as those which offer benefit in 


terms of safety and cost.    


A high proportion of patients ~97% are suitable for investigation. ARFI unlike 


TE is not influenced by the presence of ascites, inflammatory hepatitis or 


steatosis. Patient weight (BMI) is less of an influence with ARFI. 


Diagnostic ultrasound is a necessary part in the triage of patients with 


hepatitis infection. ARFI unlike TE is a follow on exam from the b-mode 


procedure and can be used in conjunction with the findings of ultrasound 


imaging. ARFI can select the area of the liver using the region of interest 


(ROI) under B mode imaging.  


A combination with serum fibrosis markers might further improve the 


diagnostic accuracy as has been reported for the combination of transient 


elastography and serum markers [x Vergniol et al 2011].  


Adverse events  


There were no adverse events reported using ARFI (or TE) but there are 


adverse events from liver biopsy but these weren’t specifically reported.  


7.9.2 Provide a summary of the strengths and limitations of the clinical-


evidence base of the technology.  


Strengths 


The studies are straightforward, easy to interpret and provided a quantitative 


answer. The results of these studies were in line with other studies (not 


analysed) which looked at the individual tests. 


Limitations 


Few papers on Hepatitis B and where studies are mixed (HBV and HCV) the 


majority of patients are HCV.  


A limitation is that authors have not always presented both the correlation 


coefficient for the index, comparator vs the reference or AURAC scores for 


each Metavir score.  
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None of the studies were performed in the UK.  Their assessment of ethnicity 


was restricted to Asian patients there was no comment regarding patients of 


other ethnicities excepting white European.  


The fibrosis status of patients attending clinics in the UK is unclear 


No comment was made on follow up of patients and whether tests including 


the reference test were consistent with later findings  


There is some variation in the cut off values used between studies.  


7.9.3 Provide a brief statement on the relevance of the evidence base to 


the scope. This should focus on the claimed patient- and system-


benefits described in the scope. 


This study demonstrates that ARFI elastography is able to assess 


parenchymal stiffness of the liver with good correlation to degree of fibrosis 


and can be performed as part of a routine ultrasound study to aid in the 


assessment of liver fibrosis in patients with Hepatitis B or C thus optimising 


the patient pathway. 


7.9.4 Identify any factors that may influence the external validity of study 


results to patients in routine clinical practice.  


There are no patient groups which are unsuitable for the study.   


Care needs to be taken in interpreting the results as the ethnic mix of patients 


is unclear. The best cut-off for predicting significant fibrosis (F ≥ 2) and for 


liver cirrhosis (F = 4) was significantly different between European and Asian 


patients resulting in a higher accuracy when diagnosing European 


populations. (26) 


7.9.5 Based on external validity factors identified in 7.9.4 describe any 


criteria that would be used in clinical practice to select patients for 


whom the technology would be suitable. 


None 
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Section C – Economic evidence 


Section C requires sponsors to present economic evidence for their 


technology.  


All statements should be evidence-based and directly relevant to the decision 


problem. 


The approach to the de novo cost analysis expected to be appropriate for 


most technologies is cost-consequence analysis. Sponsors should read 


section 7 of the Medical Technologies Evaluation Programme Methods guide 


on cost-consequences analysis, available from www.nice.org.uk/mt 


Sponsors are requested to submit section C with the full submission. For 


details on timelines, see the NICE document ‘Guide to the Medical 


Technologies Evaluation Programme process’, available from 


www.nice.org.uk/mt 



http://www.nice.org.uk/mt

http://www.nice.org.uk/mt
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8 Existing economic evaluations  


8.1 Identification of studies 


8.1.1 Describe the strategies used to retrieve relevant health economics 


studies from the published literature and to identify all unpublished 


data. The search strategy used should be provided as in section 


10, appendix 3. 


Search strategies were based on the target condition (hepatitis) the 


intervention (ARFI) and/or the comparator (Fibroscan) and Economic. The 


health technology assessments which looked at the cost of a TE examination 


and or liver biopsy in the assessment of fibrosis from any etiology were 


viewed as suitable source material.    


8.1.2 Describe the inclusion and exclusion criteria used to select studies 


from the published and unpublished literature. Suggested headings 


are listed in the table below. Other headings should be used if 


necessary.  


Table C1 Selection criteria used for health economic studies 


Inclusion criteria 


Population Liver Fibrosis  


Interventions ARFI using VTq or Liver biopsy and/or FibroScan  


Outcomes (Primary) Cost of intervention  


Study design Economic Analysis 


Language restrictions Abstract in English 


Search dates 2009- 2014 Present 


Exclusion criteria 


Population Undefined Liver Disease 


Interventions Test other than described above 


Outcomes Cost comparisons not provided 
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Study design reviews, editorials, opinion pieces, case reports; studies 


reporting only technical aspects of the test; studies with 


< 10 participants 


Language restrictions No English Abstract 


Search dates N/a 
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8.1.3 Report the numbers of published studies included and excluded at 


each stage in an appropriate format. 


Table C1 Prisma diagram 


Titles and abstracts 


identified from bibliographic 


databases and screened for 


potential relevance = 61


Excluded at title and 


abstract screening = 50


Potentially relevant 


publications = 11


Could not be obtained = 2


Potentially relevant 


publications obtained as full 


text = 9


Authors contacted for 


further information = 0


Other papers = 1 


Total number of studies 


included in the review = 5  
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8.2 Description of identified studies 


8.2.1 Provide a brief review of each study, stating the methods, results and relevance to the scope. A suggested format is 


provided in table C2. 


Table C2 Summary list of all evaluations involving costs 


Study name 
(year) 


Loc
atio
n of 
stud
y 


Summary of 
model and 
comparators 


Patient 
population (key 
characteristics, 
average age) 


Costs 
(intervention 
and 
comparator) 


Patient outcomes (clinical 
outcomes, utilities, life 
expectancy, time to 
recurrence for intervention 
and comparator) 


Results (annual cost 
savings, annual 
savings per patient, 
incremental cost per 
QALY) 


CEP08053 
(2009) 


UK TE vs LB HBV,HCV,NASH, 
Alcoholic 


£855.56 (LB) 
£18.68 (TE) 


Diagnosis of significant fibrosis £441 per patient 


Stevenson et al  
(2012) 


UK TE vs LB ALD £894.00 (LB) 
£50.00 (TE) 


Diagnosis of significant fibrosis Insufficient evidence 


Canavan (2013) UK TE vs LB HCV £528.00 (LB) 
£20.41 (TE) 


Diagnosis of significant fibrosis £6,557.06 per QALY 


Whitty et al 
(2014) 


AUS TE vs LB HCV Unclear (LB) 
AU$49.00 (TE) 


Diagnosis of significant fibrosis AUD2,716 


Steadmann et al 
(2013) 


CAN TE vs LB HBV,HCV,NASH, 
Alcoholic 


CAN461(LB) 
CAN99 (TE) 


Diagnosis of significant fibrosis CAN1,427 (HBV) 
CAN1,861 (HCV) 
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8.2.2 Provide a complete quality assessment for each health economic 


study identified. A suggested format is shown in table C3. 


Table C3a Quality assessment of health economic studies 


Study name:-Cost effectiveness of ultrasound elastography in the  assessment 
of liver fibrosis 


Study design  


Study question   Comments 


1. Was the research question stated?  yes  


2. Was the economic importance of the 
research question stated?  


yes  


3. Was/were the viewpoint(s) of the 
analysis clearly stated and justified?  


yes  


4. Was a rationale reported for the 
choice of the alternative programmes or 
interventions compared?  


yes  


5. Were the alternatives being compared 
clearly described?  


yes  


6. Was the form of economic evaluation 
stated?  


yes  


7. Was the choice of form of economic 
evaluation justified in relation to the 
questions addressed? 


yes  


8. Was/were the source(s) of 
effectiveness estimates used stated?  


yes  


9. Were details of the design and results 
of the effectiveness study given (if 
based on a single study)?  


yes  


10. Were details of the methods of 
synthesis or meta-analysis of estimates 
given (if based on an overview of a 
number of effectiveness studies)?  


n/a  


11. Were the primary outcome 
measure(s) for the economic evaluation 
clearly stated?  


yes  


12. Were the methods used to value 
health states and other benefits stated?  


yes  


13. Were the details of the subjects from 
whom valuations were obtained given?  


yes  


14. Were productivity changes (if 
included) reported separately?  


n/a  


15. Was the relevance of productivity 
changes to the study question 
discussed?  


yes  


16. Were quantities of resources 
reported separately from their unit cost?  


yes  


17. Were the methods for the estimation 
of quantities and unit costs described?  


yes  
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18. Were currency and price data 
recorded?  


yes  


19. Were details of price adjustments for 
inflation or currency conversion given?  


yes UK Study 


20. Were details of any model used 
given?  


yes  


21. Was there a justification for the 
choice of model used and the key 
parameters on which it was based?  


yes  


22. Was the time horizon of cost and 
benefits stated?  


yes  


23. Was the discount rate stated?  yes  


24. Was the choice of rate justified?  yes  


25. Was an explanation given if cost or 
benefits were not discounted?  


yes  


26. Were the details of statistical test(s) 
and confidence intervals given for 
stochastic data?  


yes  


27. Was the approach to sensitivity 
analysis described?  


yes  


28. Was the choice of variables for 
sensitivity analysis justified?  


yes  


29. Were the ranges over which the 
parameters were varied stated?  


yes  


30. Were relevant alternatives 
compared? (That is, were appropriate 
comparisons made when conducting the 
incremental analysis?)  


yes  


31. Was an incremental analysis 
reported?  


yes  


32. Were major outcomes presented in a 
disaggregated as well as aggregated 
form?  


yes  


33. Was the answer to the study 
question given?  


yes  


34. Did conclusions follow from the data 
reported?  


yes  


35. Were conclusions accompanied by 
the appropriate caveats?  


yes  


36. Were generalisability issues 
addressed?  


yes  


 







Sponsor submission of evidence  Section C  – Economic Evidence 


08 July 2014  91 of 171 


Table Cb Quality assessment of health economic studies 


Study name:- Non-invasive diagnostic assessment tools for the detection of 
liver fibrosis in patients with suspected alcohol-related liver disease: a 
systematic review and economic evaluation 


Study design  


Study question   Comments 


1. Was the research question stated?  yes  


2. Was the economic importance of the 
research question stated?  


yes  


3. Was/were the viewpoint(s) of the 
analysis clearly stated and justified?  


yes  


4. Was a rationale reported for the 
choice of the alternative programmes or 
interventions compared?  


yes  


5. Were the alternatives being compared 
clearly described?  


yes  


6. Was the form of economic evaluation 
stated?  


yes  


7. Was the choice of form of economic 
evaluation justified in relation to the 
questions addressed? 


yes  


8. Was/were the source(s) of 
effectiveness estimates used stated?  


yes  


9. Were details of the design and results 
of the effectiveness study given (if 
based on a single study)?  


yes  


10. Were details of the methods of 
synthesis or meta-analysis of estimates 
given (if based on an overview of a 
number of effectiveness studies)?  


n/a  


11. Were the primary outcome 
measure(s) for the economic evaluation 
clearly stated?  


yes  


12. Were the methods used to value 
health states and other benefits stated?  


yes  


13. Were the details of the subjects from 
whom valuations were obtained given?  


yes  


14. Were productivity changes (if 
included) reported separately?  


n/a  


15. Was the relevance of productivity 
changes to the study question 
discussed?  


no  


16. Were quantities of resources 
reported separately from their unit cost?  


no  


17. Were the methods for the estimation 
of quantities and unit costs described?  


yes  


18. Were currency and price data 
recorded?  


yes  
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19. Were details of price adjustments for 
inflation or currency conversion given?  


yes UK Study 


20. Were details of any model used 
given?  


yes  


21. Was there a justification for the 
choice of model used and the key 
parameters on which it was based?  


yes  


22. Was the time horizon of cost and 
benefits stated?  


yes  


23. Was the discount rate stated?  yes 3.5% 


24. Was the choice of rate justified?  yes  


25. Was an explanation given if cost or 
benefits were not discounted?  


yes  


26. Were the details of statistical test(s) 
and confidence intervals given for 
stochastic data?  


yes  


27. Was the approach to sensitivity 
analysis described?  


yes  


28. Was the choice of variables for 
sensitivity analysis justified?  


yes  


29. Were the ranges over which the 
parameters were varied stated?  


yes  


30. Were relevant alternatives 
compared? (That is, were appropriate 
comparisons made when conducting the 
incremental analysis?)  


yes  


31. Was an incremental analysis 
reported?  


yes  


32. Were major outcomes presented in a 
disaggregated as well as aggregated 
form?  


yes  


33. Was the answer to the study 
question given?  


yes  


34. Did conclusions follow from the data 
reported?  


yes  


35. Were conclusions accompanied by 
the appropriate caveats?  


yes  


36. Were generalisability issues 
addressed?  


yes  
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Table C3c Quality assessment of health economic studies 


Study name:- Defining cirrhosis with Fibroscan for entry to hepatocellular 
carcinoma surveillance in chronic hepatitis C: A UK cost effectiveness analysis 


Study design  


Study question   Comments 


1. Was the research question stated?  yes  


2. Was the economic importance of the 
research question stated?  


yes  


3. Was/were the viewpoint(s) of the 
analysis clearly stated and justified?  


yes  


4. Was a rationale reported for the 
choice of the alternative programmes or 
interventions compared?  


yes  


5. Were the alternatives being compared 
clearly described?  


yes  


6. Was the form of economic evaluation 
stated?  


yes  


7. Was the choice of form of economic 
evaluation justified in relation to the 
questions addressed? 


yes  


8. Was/were the source(s) of 
effectiveness estimates used stated?  


No  


9. Were details of the design and results 
of the effectiveness study given (if 
based on a single study)?  


n/a  


10. Were details of the methods of 
synthesis or meta-analysis of estimates 
given (if based on an overview of a 
number of effectiveness studies)?  


n/a  


11. Were the primary outcome 
measure(s) for the economic evaluation 
clearly stated?  


yes  


12. Were the methods used to value 
health states and other benefits stated?  


yes  


13. Were the details of the subjects from 
whom valuations were obtained given?  


yes  


14. Were productivity changes (if 
included) reported separately?  


n/a  


15. Was the relevance of productivity 
changes to the study question 
discussed?  


no  


16. Were quantities of resources 
reported separately from their unit cost?  


no  


17. Were the methods for the estimation 
of quantities and unit costs described?  


no  


18. Were currency and price data 
recorded?  


yes  


19. Were details of price adjustments for yes UK Study 
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inflation or currency conversion given?  


20. Were details of any model used 
given?  


yes  


21. Was there a justification for the 
choice of model used and the key 
parameters on which it was based?  


yes  


22. Was the time horizon of cost and 
benefits stated?  


yes  


23. Was the discount rate stated?  yes 3.5% 


24. Was the choice of rate justified?  yes  


25. Was an explanation given if cost or 
benefits were not discounted?  


n/a  


26. Were the details of statistical test(s) 
and confidence intervals given for 
stochastic data?  


yes  


27. Was the approach to sensitivity 
analysis described?  


yes  


28. Was the choice of variables for 
sensitivity analysis justified?  


yes  


29. Were the ranges over which the 
parameters were varied stated?  


yes  


30. Were relevant alternatives 
compared? (That is, were appropriate 
comparisons made when conducting the 
incremental analysis?)  


yes  


31. Was an incremental analysis 
reported?  


yes  


32. Were major outcomes presented in a 
disaggregated as well as aggregated 
form?  


yes Cost per study 


33. Was the answer to the study 
question given?  


yes  


34. Did conclusions follow from the data 
reported?  


yes  


35. Were conclusions accompanied by 
the appropriate caveats?  


yes  


36. Were generalisability issues 
addressed?  


yes  
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Table C3d Quality assessment of health economic studies 


Study name:- Cost and time savings from a rapid access model of care using 
transient elastography to screen and triage patients with chronic Hepatitis C 
infection 


Study design  


Study question   Comments 


1. Was the research question stated?  yes  


2. Was the economic importance of the 
research question stated?  


yes  


3. Was/were the viewpoint(s) of the 
analysis clearly stated and justified?  


yes Public Health System 


4. Was a rationale reported for the 
choice of the alternative programmes or 
interventions compared?  


yes  


5. Were the alternatives being compared 
clearly described?  


yes  


6. Was the form of economic evaluation 
stated?  


yes  


7. Was the choice of form of economic 
evaluation justified in relation to the 
questions addressed? 


yes Activity based 


8. Was/were the source(s) of 
effectiveness estimates used stated?  


n/a  


9. Were details of the design and results 
of the effectiveness study given (if 
based on a single study)?  


n/a  


10. Were details of the methods of 
synthesis or meta-analysis of estimates 
given (if based on an overview of a 
number of effectiveness studies)?  


n/a  


11. Were the primary outcome 
measure(s) for the economic evaluation 
clearly stated?  


yes  


12. Were the methods used to value 
health states and other benefits stated?  


n/a  


13. Were the details of the subjects from 
whom valuations were obtained given?  


n/a  


14. Were productivity changes (if 
included) reported separately?  


yes  


15. Was the relevance of productivity 
changes to the study question 
discussed?  


yes  


16. Were quantities of resources 
reported separately from their unit cost?  


yes  


17. Were the methods for the estimation 
of quantities and unit costs described?  


n/a  


18. Were currency and price data 
recorded?  


yes  
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19. Were details of price adjustments for 
inflation or currency conversion given?  


No Australian Study 


20. Were details of any model used 
given?  


No  


21. Was there a justification for the 
choice of model used and the key 
parameters on which it was based?  


No  


22. Was the time horizon of cost and 
benefits stated?  


No  


23. Was the discount rate stated?  yes 5% 


24. Was the choice of rate justified?  yes  


25. Was an explanation given if cost or 
benefits were not discounted?  


n/a  


26. Were the details of statistical test(s) 
and confidence intervals given for 
stochastic data?  


no  


27. Was the approach to sensitivity 
analysis described?  


n/a  


28. Was the choice of variables for 
sensitivity analysis justified?  


n/a  


29. Were the ranges over which the 
parameters were varied stated?  


n/a  


30. Were relevant alternatives 
compared? (That is, were appropriate 
comparisons made when conducting the 
incremental analysis?)  


No  


31. Was an incremental analysis 
reported?  


No  


32. Were major outcomes presented in a 
disaggregated as well as aggregated 
form?  


No  


33. Was the answer to the study 
question given?  


yes  


34. Did conclusions follow from the data 
reported?  


yes  


35. Were conclusions accompanied by 
the appropriate caveats?  


yes  


36. Were generalisability issues 
addressed?  


yes  
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Table C3e Quality assessment of health economic studies 


Study name:- A health technology assessment of transient elastography in adult 
liver disease 


Study design  


Study question   Comments 


1. Was the research question stated?  yes  


2. Was the economic importance of the 
research question stated?  


yes  


3. Was/were the viewpoint(s) of the 
analysis clearly stated and justified?  


yes Health care payer 


4. Was a rationale reported for the 
choice of the alternative programmes or 
interventions compared?  


yes  


5. Were the alternatives being compared 
clearly described?  


yes  


6. Was the form of economic evaluation 
stated?  


yes  


7. Was the choice of form of economic 
evaluation justified in relation to the 
questions addressed? 


yes  


8. Was/were the source(s) of 
effectiveness estimates used stated?  


yes  


9. Were details of the design and results 
of the effectiveness study given (if 
based on a single study)?  


yes  


10. Were details of the methods of 
synthesis or meta-analysis of estimates 
given (if based on an overview of a 
number of effectiveness studies)?  


n/a  


11. Were the primary outcome 
measure(s) for the economic evaluation 
clearly stated?  


yes  


12. Were the methods used to value 
health states and other benefits stated?  


yes  


13. Were the details of the subjects from 
whom valuations were obtained given?  


yes  


14. Were productivity changes (if 
included) reported separately?  


n/a  


15. Was the relevance of productivity 
changes to the study question 
discussed?  


yes  


16. Were quantities of resources 
reported separately from their unit cost?  


yes  


17. Were the methods for the estimation 
of quantities and unit costs described?  


yes  


18. Were currency and price data 
recorded?  


yes  


19. Were details of price adjustments for yes Canadian study 2010 Can$ 
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inflation or currency conversion given?  


20. Were details of any model used 
given?  


yes  


21. Was there a justification for the 
choice of model used and the key 
parameters on which it was based?  


yes  


22. Was the time horizon of cost and 
benefits stated?  


yes  


23. Was the discount rate stated?  no No discounting due to short time 
course 


24. Was the choice of rate justified?  no  


25. Was an explanation given if cost or 
benefits were not discounted?  


yes  


26. Were the details of statistical test(s) 
and confidence intervals given for 
stochastic data?  


yes  


27. Was the approach to sensitivity 
analysis described?  


yes  


28. Was the choice of variables for 
sensitivity analysis justified?  


yes  


29. Were the ranges over which the 
parameters were varied stated?  


yes  


30. Were relevant alternatives 
compared? (That is, were appropriate 
comparisons made when conducting the 
incremental analysis?)  


yes  


31. Was an incremental analysis 
reported?  


yes  


32. Were major outcomes presented in a 
disaggregated as well as aggregated 
form?  


yes  


33. Was the answer to the study 
question given?  


yes  


34. Did conclusions follow from the data 
reported?  


yes  


35. Were conclusions accompanied by 
the appropriate caveats?  


yes  


36. Were generalisability issues 
addressed?  


yes  
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9 De novo cost analysis 


Section 9 requires the sponsor to provide information on the de novo cost 


analysis.  


The de novo cost analysis developed should be relevant to the scope. 


All costs resulting from or associated with the use of the technology should be 


estimated using processes relevant to the NHS and personal social services. 


Note that NICE cites the price of the product used in the model in the Medical 


Technology guidance. 


9.1  Description of the de novo cost analysis 


9.1.1 Provide the rationale for undertaking further cost analysis in relation 


to the scope.  


Insufficient published evidence of the cost of using VTq.   


Patients 


9.1.2 What patient group(s) is (are) included in the cost analysis?  


Patients suffering from chronic Hepatitis B or C.  The patients are those 


attending a clinic subsequent to diagnosis of chronic hepatitis infection.  


These patients will be expected to receive a liver biopsy on their first 


attendance and then they will be followed up at regular intervals and may 


receive subsequent biopsies.  In the analysis we have assumed the group 


which we are reviewing is those who first present with chronic hepatitis.  


Technology and comparator  


9.1.3 Provide a justification if the comparator used in the cost analysis is 


different from the scope. 


The comparators are Liver Biopsy and Transient Elastography (Fibroscan) as 


detailed in the scope.  
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Model structure 


9.1.4 Provide a diagram of the model structure you have chosen. 


 


>=F2 F3/F4 F4


True positive a/viral therapy


True positive


True positive False negative biopsy


Have fibrosis False negative 


False negative 


Screening


True negative 


No fibrosis True negative


False positive True negative biopsy


False postive 


False postive a/viral therapy


 


9.1.5 Justify the chosen structure in line with the clinical pathway of care 


identified in response to question 3.3. 


The patients screened are those referred by the GP – we assume a cohort of 


1,000 HBV or HCV patients the fibrosis state of which is unknown.  The 


sensitivity and specificity of the screening tests will show either positive results 


or negative results.  


The sensitivity of elastography, alongside that of biopsy, will determine the 


number of patients who have cirrhosis who are not appropriately diagnosed.  


The specificity of elastography will determine the number of patients who may 


receive unnecessary biopsy or, if a triaging strategy is not pursued, the 


number of patients who are monitored unnecessarily. The advantage of 


elastography is that fewer biopsies will be performed than in assumed current 


practice, which will be associated with reduced costs, and also reduced 


mortality and morbidity. 


The estimated sensitivity and specificity for VTq is given in Tables C17a-c.  


No formal meta-analysis has been undertaken because of the potential 


heterogeneity within the trials in terms of the length of and the number of 
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portal tracts examined within the liver biopsy, the number of days between the 


test and performing the biopsy, the mixed populations and the different cut-off 


thresholds for diagnosing cirrhosis/fibrosis.  


In order to provide an estimation of the cost-effectiveness of VTq, three 


scenarios for sensitivity and specificity are evaluated, which we have selected 


for classification of Metavir state (Table C15 a-c). 


The prevalence of patients whom a secondary care clinician would want to 


biopsy is needed to determine the absolute number of TPs, FPs, TNs and 


FNs. The prevalence of fibrosis >=F2, >=F3 and F4 (Cirrhosis) has been 


difficult to estimate.   


Prof. Paul Sidhu at Kings estimated that >=F2 was 15%. 


Stevenson et al 2012 based on unreferenced clinical evidence took the value 


for patients presenting with Cirrhosis (F4) as 35%.  


9.1.6 Provide a list of all assumptions in the cost model and a justification 


for each assumption. 


Sensitivity and Specificity are taken from the literature searched. The range of 


sensitivity and specificity used is that highlighted in the various papers.  


Sensitivity and specificity are correlated as they depend on the chosen cut-off 


values. We have not estimated sensitivity and specificity for all possible cut-off 


levels using a random effect estimator.  We have taken the median and 25th 


percentile value (worst case) for sensitivity and specificity from the papers in 


which they were stated. We have taken the best case from papers in which 


the VTq measurement was made at least 2cm below the liver capsule. 


Incidence of patients with Metavir scores of >=3 and >=2 who are seen in 


typical UK settings.  The basis of these assumptions is personal input from 


our clinical advisors.  


 


The cost of liver biopsy is taken from data presented by the NHS.  The cost of 


the procedure is the base cost and the variation the market factor applied 


depending on the region in which the exam is performed.   
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No NHS data was found for the TE (Fibroscan) procedure cost.  The CEP 


report (08053 2009) identified the cost of performing this examination on 


5,000 patients pa as £18.68 in 2009 (Corrected for inflation £22.91 in 2014). 


The only consumable cost associated with the elastography techniques is the 


cost of ultrasound gel.  We have assumed the storage costs of the results to 


be negligible. The other cost is the per square metre cost for rent, utilities and 


departmental over heads.  The maximum space required for the ultrasound 


exam is 4sqm.  


The VTq examination will be subsequent to the diagnostic ultrasound 


examination and therefore that the additional cost will be based on the 


additional time taken to carry out the follow on examination. This NHS pricing 


structure is likely to view this study as an additional procedure. In 2013/14 the 


price for RA23Z Ultrasound Scan less than 20 minutes was £45 and for 


RA24Z Ultrasound Scan more than 20 minutes was £57.  In the analysis for 


simplicity we have assumed VTq to be a stand-alone exam which will inflate 


the cost of the study.  


We have not modelled individual aspects of the cost data. The price of the 


equipment is the list price and any variation would be towards a lower 


purchase price.  We believe that both of the pieces of equipment under review 


are covered by an NHS Purchasing Framework Agreement.  


The cost of the operator will vary depending on whether the member of staff is 


clinical or technical and the staffing grade.  We discuss this later. 


   


9.1.7 Define what the model’s health states are intended to capture. 


Triage patients such that those with with severe fibrosis or cirrhosis, are 


distinguished from those with no fibrosis or a milder condition.  


9.1.8 Describe any key features of the cost model not previously 


reported. A suggested format is presented below. 


Table C4 Key features of model not previously reported 
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The model is from the perspective of the payer (NHS).  The costs and 


outcomes were not discounted as the model did not continue after screening. 


Patients who were subsequently screened after their initial screening were 


viewed as entering the algorithm as a new patient.    
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9.2 Clinical parameters and variables 


9.2.1 Describe how the data from the clinical evidence were used in the 


cost analysis. 


The clinical evidence (AUROC) describes the accuracy of the method.  The 


clinical evidence was consistent in showing that as the severity of fibrosis 


increases so the accuracy of both VTq and TE examinations increased.  A 


number of the papers reviewed in part B also summarise the sensitivity and 


specificity of the methods. For VTq studies additionally we have added 


sensitivities and specificities from papers in which the method was compared 


with LB but without the comparator TE.  


We have taken the median and 25th percentile value (worst case) for 


sensitivity and specificity from the papers in which they were stated. We have 


taken the best case from papers in which the VTq measurement was made at 


least 2cm below the liver capsule. 


We have used a value for sensitivity and specificity for TE from the meta 


analysis of Steadmann et al 2013 and have taken the best and worst case 


from the confidence intervals obtained there in.  
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9.2.2 Are costs and clinical outcomes extrapolated beyond the study 


follow-up period(s)? If so, what are the assumptions that underpin 


this extrapolation and how are they justified?  


We have not extrapolated costs and outcomes beyond the study. It would be 


expected that the patients who were wrongly diagnosed using VTq i.e. those 


who were false positives would only receive a course of treatment and would 


be followed up using the method. The false negatives (those under the lowest 


threshold) would be expected to be reevaluated after 12 months.  


9.2.3 Were intermediate outcome measures linked to final outcomes (for 


example, was a change in a surrogate outcome linked to a final 


clinical outcome)? If so, how was this relationship estimated, what 


sources of evidence were used and what other evidence is there to 


support it?  


We have viewed the outcome as one but various authors have used the 


evidence differently.  This also affects their choice of cut off values.  Some 


have simply used the method to rule Cirrhosis in or out. The elastography 


tests are three separate analysis of the same data and where the prevalence 


should reflect the analysis being performed.  


9.2.4 Were adverse events such as those described in section 7.7 


included in the cost analysis? If appropriate, provide a rationale for 


the calculation of the risk of each adverse event.  


Yes we have included Biopsy as the only intervention with associated adverse 


events.  It has been assumed that elastography has no adverse events, aside 


from a potential misdiagnosis of cirrhosis. Biopsy, however, owing to its 


invasive nature, is associated with both mortality and morbidity. From the 


systematic review undertaken in this study, we have assumed that 


percutaneous biopsy has a probability of 0.09% of causing mortality, with an 


additional risk of causing a serious adverse event of 0.72%. (Stevenson et al 


2012) 
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9.2.5 Provide details of the process used when the sponsor’s clinical 


advisers assessed the applicability of available or estimated clinical 


model parameter and inputs used in the analysis. 


Name: Professor Paul Sidhu Job Title: Consultant radiologist 


Employer: Kings College Hospital London Email address: paulsidhu@nhs.net 


Name: Dr Philip Shorvon Job Title: Consultant Radiologist Employer: Central 


Middlesex Hospital Email address: p.shorvon@nhs.net 


Name: Professor William Rosenberg Job Title: Peter Scheuer Chair of Liver 


Disease Employer: Royal Free Hospital Email address: 


w.rosenberg@ucl.ac.uk 


Name: Dr Peter Hayes Job Title: Professor of Hepatology Employer: NHS 


Lothian Email address: c/o Paul.Allan@nhslothian.scot.nhs.uk 


Name: Dr. P.L. Allan Job Title: Director of Imaging NHS Lothian Employer: 


NHS Lothian Email address: Paul.Allan@nhslothian.scot.nhs.uk 


 the criteria for selecting the experts:-   


 Familiarity with the method VTq and Fibroscan 


 the number of experts approached:- 4 


 the number of experts who participated:- 4 


 declaration of potential conflict(s) of interest:-  


 None declared excepting their potential assessment role with NICE  


 the background information provided and its consistency with the totality of 


the evidence provided in the submission  


 We supplied a draft copy of the completed document.  We provided a 
‘questionnaire’ which highlighted what we believed to be the key points 
within the document.  


 the method(s) used to collect and collate the opinions  


 We provided a ‘questionnaire’ which highlighted what we believed to be 
the key points within the document.  


 the medium used to collect opinions:- self-administered questionnaire 


 E-mail response to the submitted questions 


 the questions asked  


 See Appendix 5 
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 whether iteration was used in the collation of opinions: No 


 the uncertainly around these values should be addressed in the sensitivity 


analysis. 


9.2.6 Summarise all the variables included in the cost analysis. Provide 


cross-references to other parts of the submission. A suggested 


format is provided in table C5 below.  


Table C5 Summary of variables applied in the cost model 


Variable  Value Range or 


95% CI 
(distribution) 


Source 


Sensitivity 0.90 see note Table C15 


Specificity 0.80 see note Table C15 


Incidence 15% 10%,15%,30% Clinical input 


Throughput  2,000 500-4,000 Clinical input 


Cost £15.02 None Table C11 


CI, confidence interval 
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9.3 Resource identification, measurement and valuation 


NHS costs 


9.3.1 Describe how the clinical management of the condition is currently 


costed in the NHS in terms of reference costs and the payment by 


results (PbR) tariff.  


The procedures are currently costed as follows.  Liver biopsy has a series of 


tariffs depending on the intervention.  We understand that in almost all cases 


biopsy is performed percutaneously (OPCS J14.1) 


2013-14 tariff - admitted patient care & outpatient procedures 


OPCS 


Code  


Code 


Description  


Root 


HRG  


HRG Root 


Description  


HRG 1  Combined 


day case/ 


ordinary 


elective 


spell tariff 


(£)  


with 


CC  


Combinedday 


case/ ordinary 


elective spell 


tariff(£)  


J14.1  Biopsy of liver 


NEC  


GB04  Endoscopic/Radiology 


category 1  


GB04Z  535      


J171  Endoscopic 


ultrasound 


examination of 


liver and 


biopsy of 


lesion of liver  


GB02  Endoscopic/Radiology 


category 3  


GB02C  973 GB02B  1,281  


2013-14 tariff - outpatient attendances 


 Consultant-led tariff  


Treatment 


function  


Treatment 


function name  


WF01B First 


Attendance - 


Single 


Professional  


WF02B First 


Attendance - 


Multi 


Professional  


WF01A Follow 


Up Attendance - 


Single 


Professional  


WF02A Follow 


Up Attendance - 


Multi Professional  


301  Gastroenterology  181 237  103 204 


306  Hepatology  181 237 103  204 
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9.3.2 State the Office of Population, Censuses and Surveys 


Classification of Surgical Operations and Procedures (OPCS) 


codes for the operations, procedures and interventions relevant to 


the use of the technology for the clinical management of the 


condition.  


Ultrasound elastography of liver  


The OPCS-4.6 codes for Ultrasound Elastography are:  


U36.4 Ultrasound elastography  


Y98.- Radiology procedures  


Z30.1 Liver  


All codes must be present and sequenced in the order shown.  


Codes from category Y98 will be assigned immediately after U36.4 Ultrasound 


elastography to identify the duration of the ultrasound. Fourth character 


assignment will depend on the duration of the procedure. When the duration is 


not known then the default code is Y98.1 Radiology of one body area (or < 20 


minutes).  


At present, it is not possible to distinguish between ultrasound elastography of 


liver using Fibroscan and ultrasound elastography of liver using Acoustic 


Radiation Forced Impulse imaging using OPCS-4.6 codes.  


Ultrasound procedures are only coded when performed in an outpatient 


setting or in an inpatient setting when the patient has been admitted solely for 


the ultrasound. Therefore, if an ultrasound elastography is performed during 


an inpatient admission, unless the patient was admitted solely for that 


procedure, it would not be coded. 
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Resource identification, measurement and valuation studies 


9.3.3 Provide a systematic search of relevant resource data for the NHS 


in England. Include a search strategy and inclusion criteria, and 


consider published and unpublished studies.  


We have searched https://www.gov.uk/government/publications/payment-by-


results-pbr-operational-guidance-and-tariffs 07_-


_Tariff_information_spreadsheet_2013-14_v6.xls  


The tariff received by the provider is multiplied by a nationally determined 


market forces factor (MFF). This is unique to each provider and reflects the 


fact that it is more expensive to provide services in some parts of the country 


than in others. The MFF takes into consideration staffing costs, buildings, land 


etc. On average, the MFF adds about 8% to the value of the tariff.  In the 


South East the factor is over 10% and over 25% in London. (Source: A simple 


guide to Payment by Results). 


 


9.3.4 Provide details of the process used when clinical advisers 


assessed the applicability of the resources used in the model1. 


 the criteria for selecting the experts:-   


 Familiarity with the method VTq and Fibroscan 


 the number of experts approached:- 4 


 the number of experts who participated:- 4 


 declaration of potential conflict(s) of interest:-  


 None declared excepting their potential assessment role with NICE  


 the background information provided and its consistency with the totality of 


the evidence provided in the submission  


 We supplied a draft copy of the completed document.  We provided a 
‘questionnaire’ which highlighted what we believed to be the key points 
within the document.  


 the method(s) used to collect and collate the opinions  


                                                 
1
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 
Pharmaceutical Benefits Advisory Committee. 
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 We provided a ‘questionnaire’ which highlighted what we believed to be 
the key points within the document.  


 the medium used to collect opinions:- self-administered questionnaire 


 E-mail response to the submitted questions 


 the questions asked  


 See Appendix 5 


 whether iteration was used in the collation of opinions: No 


 the uncertainly around these values should be addressed in the sensitivity 


analysis. 
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Technology and comparators’ costs  


9.3.5 Provide the list price for the technology. 


All prices exclude VAT 


Acuson S2000 US System £59,700, VTq Software £4,415 with annual 


maintenance costs (yr 2) of £2,246 


The capital equipment cost for a Fibroscan is £79,950 based on the standard 


‘M’ series probe covering patients with a BMI <30, and including the XL probe 


for patients with a BMI >30 with annual maintenance costs (yr 2) of £4,500. 


(University of Leicester Hospitals Trust 2012). 


9.3.6 If the list price is not used in the de novo cost model, provide the 


alternative price and a justification. 


We have used the list price of the Fibroscan Unit and of the Acuson S2000 


plus VTq. We have calculated the costs of operating these units based on 


throughput.  We have assumed that the Fibroscan cost on the number of 


patients examined and the time interval over which it is written off. For VTq we 


assume that the s2000 unit is used on a sessional basis and that therefore its 


cost will always be recovered and is therefore less dependent on the number 


of fibrosis patients which need to be scanned.  In both cases we assume that 


the unit will also be used to scan patients where fibrosis derives from 


conditions other than HBV and HCV. 


9.3.7 Summarise the annual costs associated with the technology and 


the comparator technology (if applicable) applied in the cost model. 


A suggested format is provided in tables C6 and C7. Table C7 


should only be completed when the most relevant UK comparator 


for the cost analysis refers to another technology. 


In calculating the cost of the VTq examination we have assumed that up to ten 


patients can be examined in a session and therefore we have assumed that 


for every ten patients a centre sees this will require one session. We have 


assumed that the ultrasound equipment is used in ten sessions per week (i.e. 


fully used).  The TE equipment can only be amortised over the fibrosis 
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patients.  We have assumed that a part time staff member 0.5WTE will be 


oversee the unit in a lower throughput scenario (<2000 patients pa) and a full 


time member at higher throughputs.   


VTq and Fibroscan deliver quantitative results and therefore we assume do 


not require specialist review prior to them being forwarded for clinical 


appreciation (cf lab tests). 


Either Fibroscan or VTq can be costed using the PbR rates below.  


RA23Z Ultrasound Scan less than 20 minutes £45 


RA24Z Ultrasound Scan more than 20 minutes £57 


The costs of an appointment has been identified as: 


306  Hepatology £181  First appointment £103 subsequent appointment 


These costs are not factored into any of equations as we expect a 


radiographer or nurse to use the equipment. If the equipment is used by a 


hepatologist and the time taken is ten minutes then this should be considered 


but we believe that in some analyses this cost is seen as ‘free good’. 
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Table C6 Costs per treatment/patient associated with the technology in 
the cost model 


Items Value  Source 


Price of the technology 
per treatment/patient 


£15.02 Appendix 5 


Consumables (if 
applicable) 


included Appendix 5 


Maintenance cost  included Appendix 5 


Training cost included Appendix 5 


Other costs included Appendix 5 


Total cost per 
treatment/patient 


£15.02 1000+ patients 


pa 


 


Table C7 Costs per treatment/patient associated with the comparator 
technology in the cost model 


Items Value  Source 


Cost of the Liver Biopsy 
per treatment/patient 


£615 (GB04Z) NHS 
PbR 


Consumables (if 
applicable) 


included  


Maintenance cost  included  


Training cost included  


Other costs included  


Total cost per 
treatment/patient 


£569  


 


Table C7a Costs per treatment/patient associated with the comparator 
technology in the cost model 


Items Value  Source 


Cost of the Fibroscan per 
treatment/patient 


£25.33 Appendix 5 


Consumables (if 
applicable) 


included Appendix 5 


Maintenance cost  included Appendix 5 


Training cost included Appendix 5 


Other costs included Appendix 5 
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Total cost per 
treatment/patient 


£25.33 2500 patient pa 


 


Health-state costs 


9.3.8 If the cost model presents health states, the costs related to each 


health state should be presented in table C8. The health states 


should refer to the states in section 9.1.7. Provide a rationale for 


the choice of values used in the cost model.  


Table C8 List of health states and associated costs in the economic 
model 


 


Not relevant and therefore not included 


Adverse-event costs 


Complete table C9 with details of the costs associated with each adverse 


event referred to in 9.2.4 included in the cost model. Include all adverse 


events and complication costs, both during and after longer-term use of the 


technology.  


There we no adverse events when using VTq or Fibroscan elastography.  


A serious adverse event associated with biopsy will result in a hospital stay. 


This has been assumed to cost £1000 by Stevenson and colleagues. For all 


patients who die as a result of biopsy, the costs of the biopsy are assumed to 


be incurred. The cost of these adverse events is estimated at £7 and this sum 


has been amortised over the cohort and added to the cost of each liver biopsy 


study. This approach was followed in (Stevenson et al 2012). 


9.3.9  


Table C9 List of adverse events and summary of costs included in the 
cost model 


 


Adverse events Items Value Reference  


Biopsy Total £7.00 per biopsy Stevenson 2012 
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Miscellaneous costs 


9.3.10 Describe any additional costs and cost savings that have not been 


covered anywhere else (for example, PSS costs, and patient and 


carer costs). If none, please state.  


VTq cannot be used in ~3% of patients while TE is unusable in >7% of 


patients.  We can assume that of the cohort (1000 patients) therefore only 970 


patients received ultrasound and 30 of these patients received biopsy 


reducing the savings made.  Likewise the figure for Fibroscan is 930 patients 


and 70 patients respectively.  There is a net saving of £22,760 using VTq vs 


Fibroscan assuming all of the patients (1000) would otherwise have received 


a biopsy.  


9.3.11 Are there any other opportunities for resource savings or 


redirection of resources that it has not been possible to quantify? 


We have assumed that liver biopsy is a ‘gold standard’ while in fact as we 


have noted earlier it is imprecise. Misdiagnosis from biopsy will result in higher 


costs.     


We have assumed that biopsy is undertaken on all patients identified as 


suffering from chronic hepatitis infection. A subset of these patients may well 


not receive a liver biopsy and may go on to develop cirrhosis with resultant 


cost. 


We do not have data to quantify either of these opportunities 
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9.4 Approach to sensitivity analysis 


Section 9.4 requires the sponsor to carry out sensitivity analyses to explore 


uncertainty around the structural assumptions and parameters used in the 


analysis. All inputs used in the analysis will be estimated with a degree of 


imprecision. For technologies whose final price/acquisition cost has not been 


confirmed, sensitivity analysis should be conducted over a plausible range of 


prices. 


Analysis of a representative range of plausible scenarios should be presented 


and each alternative analysis should present separate results. 


 


9.4.1 Has the uncertainty around structural assumptions been 


investigated? State the types of sensitivity analysis that have been 


carried out in the cost analysis.  


One way sensitivity analysis to test the robustness of the results with varying 


diagnostic accuracy (sensitivity and specificity), prevalence and cost.  We 


have modelled costs based on patient throughput.  We have assumed that the 


ultrasound unit is used elsewhere and that therefore the cost is per session 


and that the maximum patient number which can be reviewed in a sessionis is 


10.  


9.4.2 Was a deterministic and/or probabilistic sensitivity analysis 


undertaken? If not, why not? How were variables varied and what 


was the rationale for this? If relevant, the distributions and their 


sources should be clearly stated.  


A deterministic sensitivity analysis was performed with best, worst and likely 


case scenarios presented.  


We assume that the unit may be used to examine patients with other causes 


of fibrotic disease as well as HBV and HCV.   
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A probabilistic sensitivity analysis was not performed as sensitivity and 


specificity are not independent variables while costs are either published NHS 


PbR or are governed by National Framework agreements.   


Complete table C10.1, C10.2 and/or C10.3 as appropriate to summarise the 


variables used in the sensitivity analysis.  


Table C10.1 Variables used in one-way scenario-based deterministic 
sensitivity analysis 


 


Variable Base-case value Range of values 


 Sensitivity  90%  80%-95% 


 Specificity  90%  80%-95% 


 Prevalence  15%  15%-45% 


Throughput 1,000 500-2,500 


 


Table C10.2 Variables used in multi-way scenario-based sensitivity 
analysis 


 Variable Sensitivity Specificity Prevalence 


Base case  Table C 15  Table C 15  10% 


Median Case  Table C 15  Table C 15  15% 


Worst Case  Table C 15  Table C 15  30% 


 


Table C10.3 Variable values used in probabilistic sensitivity analysis 


Variable Base-case value Distribution 


      


      


      


      


 


9.4.3 If any parameters or variables listed in section 9.2.6 were omitted 


from the sensitivity analysis, provide the rationale. 


There is very little variation in the cost of operating the VTq unit.  We have 


priced the cost per session and have assumed that within a session between 


five and ten patients will be scanned. The cost of a session is therefore 


between £15.02 and £30.05.  We have assumed that the VTq procedure is a 
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stand alone procedure and is not additional to the diagnostic ultrasound scan.  


If this is the case the cost of the procedure will be much lower. 


The procedure follows on from a diagnostic ultrasound examination which the 


NHS costs (delta) as £12 alternatively it could be viewed as an additional 


examination £45. 


The Fibroscan unit can only be used to assess fibrosis. We have assumed a 


mean throughput of 2,500 (£25.33) with low throughputs of 1000 patients 


(£40.65) and high throughputs of 4,000 patients (£15.83).  Its cost is therefore 


£45 based on published tariffs. The cost of the unit has been amortised over 


its lifespan and annual patient throughputs estimated.  We have assumed an 


NHS cost of £45 the cost of a single ultrasound examination. In the document 


CEP08053 (2009) the cost of Fibroscan was estimated at £18.68 (Corrected 


for inflation £22.91 in 2014). 


The staff cost is the most significant cost in performing an examination with 


either unit. We have assumed that the unit will be operated by a suitably 


trained nurse (grade 5/6) rather than a consultant physician (hepatologist). 


Likewise while a VTq exam could be performed by either a clinician 


(radiologist or physician) we has assumed that it will be operated by a 


Radiographer (Grade 7). For both the nurse and radiographer we took the 


median point in the band.  The salaries were inflated to take account of 


pension and NI costs to the employer. 
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9.5 Results of de novo cost analysis 


Section 9.5 requires the sponsor to report the de novo cost analysis results. 


These should include the following:  


  costs 


 disaggregated results such as costs associated with treatment, costs 


associated with adverse events, and costs associated with follow-


up/subsequent treatment 


 a tabulation of the mean cost results 


 results of the sensitivity analysis. 


 


Base-case analysis 


9.5.1 Report the total costs associated with use of the technology and 


the comparator(s) in the base-case analysis. A suggested format is 


presented in table C11.  


In the table below costs are: VTq per session, Fibroscan annual. 


Table C11 Base-case results 


VTq Fibroscan


Capital 1,904.15£         16,218.43£       
Consumables -£                  -£                   


Staffing 5,427.48£         45,365.56£       
Department 179.70£            1,750.00£          


Both year 2. Lifespan VTq 5 years Fibroscan 7 years, VTq costs per session 


Fibroscan costs pa 


Sessions per week VTq Fibroscan WTE (Fibroscan) Patients


1 30.05£              162.60£             0.5 250
1 15.02£              81.30£               0.5 500
2 15.02£              40.65£               0.5 1000
3 15.02£              27.10£               0.5 1500
4 15.02£              31.67£               1 2000
5 15.02£              25.33£               1 2500
6 15.02£              21.11£               1 3000
7 15.02£              18.10£               1 3500
8 15.02£              15.83£               1 4000  
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Fibroscan low throughput scenario half time staff. 


A detailed breakdown of how these figures were calculated is given in the 


accompanying spreadsheet.  


9.5.2 Report the total difference in costs between the technology and 


comparator(s). 


The VTq unit can be operated on a sessional basis and therefore the cost is 


the same for most throughput scenarios.   


The Fibroscan is used solely for the purpose of estimating fibrosis.  The unit 


cost varies from £40.65 at low throughputs (1000 pa) to £15.83 at high 


throughputs (4000 pa).  Typical workload at UK hospitals is unclear.  There is 


evidence which points to the lower rather than the higher figure being typical. 


 Hospital unveils new Fibroscan.  Dr Sulleman Moreea estimated that 


they would scan ~20 patients per week (1000 patients per year). 


Bradford Teaching Hospitals January 15, 2014 


 Armstrong et al 2012 Postgrad Med J doi:10.1136/postgradmedj-2012-


131640 78 Patients per month   


 Dr Philip Shorvon (Central Middx Hospital) personal communication  


~1000 patients per year receive ARFI  


The cost of the liver biopsy is the published 2014 PbR value. This cost is the 


base value and takes into account the average MFF factor (8%). 
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9.5.3 Provide details of the costs for the technology and its comparator by category of cost. A suggested format is presented in 


table C12. 


Table C12 Summary of costs by category of cost per patient 


 


Item Cost VTq Cost Fibroscan Increment Absolute increment % absolute increment 


Technology  £3.81 £6.49  -£2.68 -£2,680 26% 


Consumable  £0 £0 £0 £0 0% 


Staff cost £ 10.85 £18.17  -£7.32 -£7,320 71% 


Dept cost £ 0.36 £ 0.70 -£0.34 -£340 3% 


Total £15.02 £25.33 -£10.31 -£10,310 100% 


Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing submissions to the Pharmaceutical Benefits Advisory Committee 
(Version 4.3). Canberra: Pharmaceutical Benefits Advisory Committee 


Item Cost VTq Cost Biopsy Increment Absolute increment % absolute increment 


Technology  £3.81 £0 £0 £0 0% 


Consumable  £0 £0 £0 £0 0% 


Staff cost £ 10.85 £0 £0 £0 0% 


Dept cost £ 0.36 £0 £0 £0 0% 


Total £15.02 £615 -£599.08 -£599,080 100% 


Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing submissions to the Pharmaceutical Benefits Advisory Committee 
(Version 4.3). Canberra: Pharmaceutical Benefits Advisory Committee 


The per patient cost of both VTq and Fibroscan will be increased by the failure rate of the techniques VTq 3% Fibroscan 7% if 


these studies then need to be repeated by liver biopsy.  Costs based on 2,500 patients scanned.   
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9.5.4 If appropriate, provide details of the costs for the technology and its comparator by health state. A suggested format is 


presented in table C13. 


Table C13 Summary of costs by health state per patient 


 


Not appropriate 


 


9.5.5 If appropriate, provide details of the costs for the technology and its comparator by adverse event. A suggested format is 


provided in table C14. 


Table C14 Summary of costs by adverse events per patient 


 


Not appropriate
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Sensitivity analysis results 


9.5.6 Present results of deterministic one-way sensitivity analysis of the 


variables described in table C10.1.  


The intended purpose of the first evaluation is to exclude patients without 


fibrosis, The cut-off value should be chosen to maximise specificity (i.e. the 


proportion of people who genuinely do not have fibrosis who are correctly 


identified by VTq (or TE)), to reduce the risk of patients who do not have 


fibrosis undergoing costly liver biopsy.  


Patients below the cut off value are regarded as negative. The negative 


predictive value is 97.84  


Patients above the cut off value are regarded as positive. The positive 


predictive value is 44.32 and therefore these patients need to be reassessed. 


Both median and best case for >=F2 have less than 5% false negatives. The 


false negatives contain patients with fibrosis F0-F3.  These patients will be 


reassessed at a future appointment.  Development of fibrosis is slow and 


therefore this should not present a risk to the patient.   


The intended purpose of the subsequent evaluation is to select patients with 


fibrosis. The cut-off value should be chosen that maximises sensitivity (i.e. the 


proportion of patients who genuinely have fibrosis who are correctly identified 


by VTq (or TE)), as this will minimise the risk of patients with severe fibrosis 


being mistakenly identified as not having the condition, and therefore not 


receiving the appropriate treatment.  


The extent of fibrosis of the negative patients is unclear excepting it is unlikely 


that they have cirrhosis as this would also be evident on the diagnostic 


ultrasound image.  Therefore this group of false negative patients (84 


patients) will need a biopsy?       


The false positive patients (8) will be treated with antiviral drugs even though 


this may be unnecessary. The cost of treatment with peginterferon alfa-2a 


plus ribavirin (Copegus) is estimated to be £3,215 for 16 weeks or £4,824 for 


24 weeks of therapy (for people with genotypes 2 or 3), or £11,425 for 48 


weeks of therapy (for people with genotypes 1 or 4). NICE technology 


appraisals [TA200] (2010).
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Table C15a Summary patient pathway Incidence 10% 


Patient numbers


1000


Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity 


F2-F4 78.75     82.20     90.20     80.00     75.00     76.15      


True negatives 74% 72% 69%


True positives 8% 9% 8%


False positives 16% 18% 21%


False negatives 2% 1% 3%


Total 100% 100% 100%


Accuracy 77% 82% 76%


Positives 239 270 290


33% 33% 26%


Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity 


F3-F4 85.30     86.00     91.57     87.37     80.89     85.50      


True negatives 77% 79% 77%


True positives 9% 9% 8%


False positives 13% 11% 13%


False negatives 1% 1% 2%


Total 100% 100% 100%


Accuracy 86% 89% 85%


Positives 50 55 61


33% 45% 38%


Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity 


F4 90.50     89.35     93.85     91.08     87.50     86.53      


True negatives 80% 82% 78%


True positives 9% 9% 9%


False positives 10% 8% 12%


False negatives 1% 1% 1%


Total 100% 100% 100%


Accuracy 90% 92% 87%


Patients to biopsy 41 46 48


Best Case


Worst Case


Worst Case


Worst CaseBest Case


10% 10% 10%


Incidence Incidence Incidence


Best Case


Median 


Median 


Incidence Incidence Incidence


Incidence Incidence Incidence


Median 
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Table C15b Summary patient pathway Incidence 15% 


Patient numbers


1000


Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity 


F2-F4 78.75      82.20      90.20      80.00      75.00      76.15      


True negatives 70% 68% 65%


True positives 12% 14% 11%


False positives 15% 17% 20%


False negatives 3% 1% 4%


Total 100% 100% 100%


Accuracy 81% 83% 76%


Positives 269 305 315


44% 44% 36%


Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity 


F3-F4 85.30      86.00      91.57      87.37      80.89      85.50      


True negatives 73% 74% 73%


True positives 13% 14% 12%


False positives 12% 11% 12%


False negatives 2% 1% 3%


Total 100% 100% 100%


Accuracy 85% 90% 85%


Positives 67 75 77


-                         44% 56% 50%


Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity 


F4 90.50      89.35      93.85      91.08      87.50      86.53      


True negatives 76% 77% 74%


True positives 14% 14% 13%


False positives 9% 8% 11%


False negatives 1% 1% 2%


Total 100% 100% 100%


Accuracy 90% 93% 87%


Patients to biopsy 51 59 58


Incidence Incidence Incidence


Worst Case


Incidence Incidence Incidence


15%15% 15%


Incidence Incidence Incidence


Best Case Worst Case


Worst Case


Median Best Case


Median Best Case


Median 
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Table C15c Summary patient pathway Incidence 30%  


Patient numbers


1000


Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity 


F2-F4 78.75      82.20      90.20      80.00      75.00      76.15      


True negatives 58% 56% 53%


True positives 24% 27% 23%


False positives 12% 14% 17%


False negatives 6% 3% 8%


Total 100% 100% 100%


Accuracy 81% 85% 76%


Positives 361 411 392


65% 66% 57%


Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity 


F3-F4 85.30      86.00      91.57      87.37      80.89      85.50      


True negatives 60% 61% 60%


True positives 26% 27% 24%


False positives 10% 9% 10%


False negatives 4% 3% 6%


Total 100% 100% 100%


Accuracy 85% 91% 84%


Positives 128 149 135


65% 76% 71%


Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity 


F4 90.50      89.35      93.85      91.08      87.50      86.53      


True negatives 63% 64% 61%


True positives 27% 28% 26%


False positives 7% 6% 9%


False negatives 3% 2% 4%


Total 100% 100% 100%


Accuracy 91% 93% 87%


Patients to biopsy 84 98 87


Incidence


Incidence Incidence Incidence


Incidence Incidence Incidence


30% 30% 30%


Median Best Case


Median Best Case


Incidence Incidence


Worst Case


Worst Case


Worst CaseMedian Best Case
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9.5.7 Present results of deterministic multi-way scenario sensitivity 


analysis described in table C10.2. 


Not undertaken 


9.5.8 Present results of the probabilistic sensitivity analysis described in 


table C10.3.  


Not undertaken 


9.5.9 What were the main findings of each of the sensitivity analyses? 


There were very limited changes in the outcome between our best case worst 


case and median case scenarios at any of the incidence levels.   


Where VTq replaces biopsy in all cases savings are very large.  Where only a 


proportion of patients would undergo biopsy then the cost of VTq shows lower 


savings.  


 Table C16a Sensitivity analysis findings all patients receive biopsy 


Incidence patients Cost Total patients Cost Total


10% Cost of Vq 1000 15£            15,020£    1000 15£            15,020£      


Total cost to biopsy  1000 615£          615,000£  1000 615£         615,000£    


Biopsy cost - VTq 46 615£          28,169£    48 615£         29,794£      


Treat false postives 4 10,000£    44,551£    7 10,000£    74,256£      


Saving 527,261£  495,930£    


15% Cost of Vq 1000 15£            15,020£    1000 15£            15,020£      


Total cost to biopsy  1000 615£          615,000£  1000 615£         615,000£    


Biopsy cost - VTq 59 615£          35,996£    58 615£         35,762£      


Treat false postives 6 10,000£    56,682£    9 10,000£    88,308£      


Saving 507,301£  475,911£    


30% Cost of Vq 1000 15£            15,020£    1000 15£            15,020£      


Total cost to biopsy  1000 615£          615,000£  1000 615£         615,000£    


Biopsy cost - VTq 98 615£          60,152£    87 615£         53,359£      


Treat false postives 9 10,000£    93,152£    13 10,000£    127,242£    


Saving 446,677£  419,379£    


Best Case Worst Case
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If in the cohort of 1000 patients only 200 would have undergone biopsy then 


the cost savings are far less and are heavily dependent on the treatment that 


those assessed as false positives undertake. 


This chart does not show the benefit gained by the 1000 patients who 


received fibrosis assessment using VTq.  A proportion of these patients will 


have had undiagnosed severe fibrosis identified and will go on to treatment 


with resultant cost but also savings as they will not advance to cirrhosis.  


Table C16b Sensitivity analysis findings 20% of patients receive biopsy 


Incidence patients Cost Total patients Cost Total


10% Cost of Vq 1000 15£            15,020£    1000 15£            15,020£      


Total cost to biopsy  200 615£          123,000£  200 615£         123,000£    


Biopsy cost - VTq 46 615£          28,169£    48 615£         29,794£      


Treat false postives 4 10,000£    44,551£    5 10,000£    49,182£      


Saving 35,261£    29,003£      


15% Cost of Vq 1000 15£            15,020£    1000 15£            15,020£      


Total cost to biopsy  200 615£          123,000£  200 615£         123,000£    


Biopsy cost - VTq 59 615£          35,996£    58 615£         35,762£      


Treat false postives 6 10,000£    56,682£    9 10,000£    88,308£      


Saving 15,301£    16,089-£      


30% Cost of Vq 1000 15£            15,020£    1000 15£            15,020£      


Total cost to biopsy  200 615£          123,000£  200 615£         123,000£    


Biopsy cost - VTq 98 615£          60,152£    87 615£         53,359£      


Treat false postives 9 10,000£    93,152£    8 10,000£    84,277£      


Saving 45,323-£    29,656-£      


Best Case Worst Case
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It is most likely that the number of patients receiving VTq and then biopsied 


will be lower than the number indicated.  Not least because the decision will 


be taken based on additional evidence.  Likewise not all patients will receive a 


lengthy course of treatment. The table below shows the outcome if only two 


thirds of patients’ receive biopsy and the treatment cost per patient is £6500 


Table C16c Sensitivity analysis findings 20% of patients receive biopsy 


Incidence patients Cost Total patients Cost Total


10% Cost of Vq 1000 15£            15,020£    1000 15£            15,020£      


Total cost to biopsy  200 615£          123,000£  200 615£         123,000£    


Biopsy cost - VTq 30 615£          18,591£    32 615£         19,664£      


Treat false postives 4 6,500£      28,958£    5 6,500£      31,968£      


Saving 60,431£    56,347£      


15% Cost of Vq 1000 15£            15,020£    1000 15£            15,020£      


Total cost to biopsy  200 615£          123,000£  200 615£         123,000£    


Biopsy cost - VTq 39 615£          23,758£    38 615£         23,603£      


Treat false postives 6 6,500£      36,843£    9 6,500£      57,400£      


Saving 47,379£    26,977£      


30% Cost of Vq 1000 15£            15,020£    1000 15£            15,020£      


Total cost to biopsy  200 615£          123,000£  200 615£         123,000£    


Biopsy cost - VTq 65 615£          39,700£    57 615£         35,217£      


Treat false postives 9 6,500£      60,549£    8 6,500£      54,780£      


Saving 7,731£      17,983£      


Best Case Worst Case


 


9.5.10 What are the key drivers of the cost results? 


The cost of VTq measurement is low for any level of throughput whether one 


takes the bottom up approach or the PbR tariff.  The cost of TE measurement 


may be of equivalent cost to that of VTq in high throughput sites but at 


moderate throughputs is more expensive.   


The cost of liver biopsy is relatively expensive.  The true cost is unclear as this 


will depend on the type of procedure performed.  If the patient mix contains 


more cases of cirrhosis and these receive biopsy this may be through the 


more expensive transjugular route.   


The accuracy of the methodology depends heavily on the cut off values 


assigned which in turn are a function of the clinical question asked. The 


incidence of disease and therefore the patients the clinic sees is the major 


influence.     
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Prevalence/incidence is an important factor.  The chart below shows how the 


Positive and Negative predictive values change depending on prevalence 


where Sensitivity =90% and Specificity 80%. Best Case >= F2 


Figure C1 Prevalence and Predictive Value, Sen=90%,Se=80% 
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Miscellaneous results 


9.5.11 Describe any additional results that have not been specifically 


requested in this template. If none, please state. 


Sensitivity and specificity measurements were reviewed from a number of 


papers .  The quality was assessed based on the patient population 


hepatitis/non hepatitis and the depth from where the VTq measurement was 


made. The bottom four group of papers was not included due to time 


constraints but we believe that will not have altered the outcome. 


Table C17a Papers reviewed for Accuracy data 


Shah et al  2013 HepB/C 2.0cm A


Crespo et al 2012 HCV POST-TX 2.5cm A


Takahashi et al  2010 HepB/C 2-3cm A


Yamada et al  2014 Hep C 2cm A


Ye et al  2012 Hep B 2cm A


Ref 47 Hep C 1cm B


Ref 48 Unclear 1-2cm B


Ref 61 Hep C 2.5-4.5 below skin B


Ref 44 Mixed META B


Ref 18 Hep META B


Ref 52 Hep C 3.0-5.5 below skin B


F. Rust et al  2009 HCV, HBV Unclear B


Toshima et al  2011 HCV,HBV, ALCOHOL Unclear B


AVERAGE


 A


B


25th percentile


Median


75th percentile 


Silva et al 2014 Hep B 2cm A


Liu et al 2014 Hep B Unclear B


Yap et al 2013 Hep C 5cm below skin B


Chen et al 2013 Hep C Unclear B  
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Table C17b F>=2 Published Se,Sp,PPV,NPV,Accuracy, Cut off  


F>=2 Se Sp PPV NPV Accuracy Cut off


Shah et al  2013 78.5 84.4 81.6 81.7


Crespo et al 2012 89.0 80.0 1.39    


Takahashi et al  2010 91.4 80.0 86.6 85.0 87.3 1.34    


Yamada et al  2014 92.5 76.2 64.9 95.5 1.26    


Ye et al  2012


Ref 47 77.5 86.7 94.8 54.9 79.6 1.20    


Ref 48 88.7 67.5 64.5 90.0 76.5 1.27    


Ref 61 67.8 92.9 93.0 67.2 1.31    


Ref 44 79.0 85.0 91.0 66.0 1.34    


Ref 18 75.0 87.0 1.30    


Ref 52 81.0 70.0 10.0 0.9 1.31    


F. Rust et al  2009 72.9 93.8 97.2 53.6 1.35    


Toshima et al  2011 75.0 76.0 76.0 75.0 1.52    


AVERAGE 80.7 81.6 1.3


 A 90.2 80.0 Best Case


B 77.1 82.4


25th percentile 88.8 86.8


Median 78.8 82.2 Median Case


75th percentile 75.0 76.2 Worst Case


Silva et al 2014 89.3 87.0 89.2 87.0 1.31    


Liu et al 2014 84.0 83.1 79.1 89.4 83.5 1.27    


Yap et al 2013 68.0 66.0 74.0 59.0 1.34    


Chen et al 2013 74.1 87.0 90.9 65.6 1.55     
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Table C17c F>=3 Published Se,Sp,PPV,NPV,Accuracy, Cut off  


F>=3 Se Sp PPV NPV Accuracy Cut off


Shah et al  2013 n/a n/a n/a


Crespo et al 2012 n/a n/a n/a


Takahashi et al  2010 96.2 79.3 80.6 95.8 87.3 1.44    


Yamada et al  2014 84.6 87.8 64.7 95.6 1.46    


Ye et al  2012 93.9 95.0 1.69    


Ref 47 n/a n/a n/a


Ref 48 n/a n/a n/a


Ref 61 79.1 94.8 91.9 85.9 1.64    


Ref 44 86.0 86.0 82.0 89.0 1.55    


Ref 18


Ref 52 91.0 86.0


F. Rust et al  2009 81.5 86.0 88.0 87.2 1.55    


Toshima et al  2011 78.0 84.0 72.0 88.0 1.69    


AVERAGE 86.3 87.4 1.57    


 A 91.6 87.4 Best Case


B 83.1 87.4


25th percentile 91.7 89.6


Median 85.3 86.0 Median Case


75th percentile 80.9 85.5 Worst Case


Silva et al 2014 94.4 90.9 85.0 96.8 1.68    


Liu et al 2014


Yap et al 2013 95.0 86.0 74.0 98.0 1.55    


Chen et al 2013 90.2 89.5 80.4 95.0 1.81     
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Table C17d F=4 Published Se,Sp,PPV,NPV,Accuracy, Cut off  


F=4 Se Sp PPV NPV Accuracy Cut off


Shah et al  2013 96.6 95.7 82.3 99.3 91.4 1.80    


Crespo et al 2012 89.0 90.0


Takahashi et al  2010 94.1 86.8 88.0 1.70    


Yamada et al  2014 2.00    


Ye et al  2012 95.7 91.8 1.80    


Ref 47 96.2 89.6 78.1 98.3 1.80    


Ref 48 93.0 86.7 73.6 96.9 2.11    


Ref 61 80.0 95.5 90.3 90.0 1.92    


Ref 44 92.0 86.0 71.0 97.0 1.75    


Ref 18 88.0 91.0 1.79    


Ref 52 83.0 86.0 91.0 1.80    


F. Rust et al  2009 88.9 89.1 76.2 95.3


Toshima et al  2011 86.0 79.0 51.0 95.0 1.88    


AVERAGE 90.2 88.9 1.85    


 A 93.9 91.1 Best Case


B 88.4 87.9


25th percentile 93.3 90.3


Median 90.5 89.4 Median Case


75th percentile 87.5 86.5 Worst Case


Silva et al 2014 100.0 95.2 81.8 100.0 1.95    


Liu et al 2014 93.1 76.8 92.4 83.9 88.8 1.65    


Yap et al 2013 1.80    


Chen et al 2013 88.9 79.8 42.1 97.8 81.1 1.98     
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Below we show the sensitivity analysis which shows the relationship of 


sensitivity to specificity for the lowest cut off (F>=2) where specificity = 


sensitivity * -0.685+1.37 and the resultant positive and negative predictive 


values. 


Figure C2 Specificity vs Sensitivity for Metavir status 
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The negative and positive predictive values shows limited change over the 


range for sensitivity and specificity.  The incidence is 15%.  The result shows 


that the test is good for selecting those patients who probably do not have 


fibrosis >=F2.   


Figure C3 Test performance and predictive value 
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9.6 Subgroup analysis 


For many technologies, the capacity to benefit from treatment will differ for 


patients with differing characteristics. Sponsors are required to complete 


section 9.6 in accordance with the subgroups identified in the scope and for 


any additional subgroups considered relevant. 


Types of subgroups that are not considered relevant are those based solely 


on the following factors. 


 Subgroups based solely on differential treatment costs for individuals 


according to their social characteristics. 


 Subgroups specified in relation to the costs of providing treatment in 


different geographical locations within the UK (for example, if the costs of 


facilities available for providing the technology vary according to location). 


 


9.6.1 Specify whether analysis of subgroups was undertaken and how 


these subgroups were identified. Cross-reference the response to 


the decision problem in table A1 and sections 3.2 and 7.4.4. 


No sub groups were included 


9.6.2 Define the characteristics of patients in the subgroup(s). 


No sub groups were included 


9.6.3 Describe how the subgroups were included in the cost analysis. 


No sub groups were included 


9.6.4 What were the results of the subgroup analysis/analyses, if 


conducted? The results should be presented in a table similar to 


that in section 9.5.1 (base-case analysis). 


No sub groups were included 
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9.6.5 Were any subgroups not included in the submission? If so, which 


ones, and why were they not considered?  


No sub groups were included 
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9.7 Validation 


9.7.1 Describe the methods used to validate and cross-validate (for 


example with external evidence sources) and quality-assure the 


model. Provide references to the results produced and cross-


reference to evidence identified in the clinical and resources 


sections.  


The studies described in Section 8 have addressed the question of the cost of 


providing an elastography service (Fibroscan).  VTq can be substituted in 


these studies (based on a similar accuracy to Fibroscan for the population) 


and that for high patient throughputs the costs of the two techniques are very 


similar and both show savings versus liver biopsy. We comment elsewhere 


why we believe that a lower patient throughputs or if there is a high number of 


patients exhibiting symptoms for which Fibroscan is contra indicated VTq is 


the more cost effective option.  


There are a number of different approaches taken to show the cost benefits of 


elastography versus liver biopsy. 


 Comparing the number of correct diagnosis of elastograpy vs liver 


biopsy (Steadmann et al, CEP 08053) for a hypothetical cohort.  


 An audit of costs using ‘real world data’ to assess the introduction of 


elastography into a care pathway (Whitty and Tallis). This study is of 


interest as it shows the savings that a regime using elastography can 


deliver. It is not applicable to compare this approach with the results we 


show.  


 Comparing cirrhosis surveillance strategies (Cannavan et al). 


 Cost-effectiveness, and effect on patient outcomes (Stevenson et al).  


This study focussed on alcoholic liver disease and therefore its 


inclusion was primarily as this group had presented and analysed a 


number of factors associated with the use of LB and TE.  
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Method A Comparing the number of correct diagnoses assumes that all 


patients either have elastography or liver biopsy. This is unrealistic as not all 


patients diagnosed with HBV or C will receive biopsy.  The current model is to 


biopsy patients with repeatedly abnormal LFT results and a normal diagnostic 


ultrasound.  We have no indication of the results of this approach.   


This is also the major weakness of the studies reviewed in section 8.  The 


choice of prevalence of moderate fibrosis/severe fibrosis /cirrhotic disease is 


unclear.  Cannavan et al reference papers which report  that in the UK ~10% 


of HCV patients annually will receive a biopsy. (50% every 5 years/87% in 7.6 


years).  If we assume that some patients will receive more than one biopsy 


over this period then in a cohort of 1,000 patients in excess of 150 patients 


may expect to receive a biopsy.  


Method B is to analyse the cost of providing a screening strategy on an 


annual basis and looking at how many patients would have been diagnosed 


using the existing model and how many will be diagnosed if we incorporate 


elastography.  We have not included this analysis but would expect the cost of 


Vtq to be equivalent or less costly to the results presented by Canavan et al.   


None of the papers has commented on the outcome for false positive patients 


which we presume will receive unnecessary treatment and at a cost.  


9.8 Interpretation of economic evidence  


9.8.1 Are the results from this cost analysis consistent with the published 


economic literature? If not, why do the results from this evaluation 


differ, and why should the results in the submission be given more 


credence than those in the published literature? 


A number of studies have been published which look at the cost of TE 


(Fibroscan) and liver biopsy. These studies show liver biopsy to be an 


expensive technique.  Like others we have not costed liver biopsy de novo but 


have used published costs (NHS PbR)).  The cost of TE depends on the 


number of patients diagnosed and the staff roster.  The published evaluations 


have taken high throughput scenarios and have often failed to assess staffing 
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costs which have been assumed as ‘free good’ notwithstanding that an 


increased headcount was part of the proposal for the unit. 


   


9.8.2 Is the cost analysis relevant to all groups of patients and NHS 


settings in England that could potentially use the technology as 


identified in the scope? 


Yes – the cost analysis is appropriate to either primary or secondary/tertiary 


care settings.  In each of these settings we have envisaged the 


measurements will be made by a radiographer but there is no reason why 


they cannot be made by a suitably qualified clinician.  Both VTq and Fibroscan 


require the operator to undertake a minimum level of activity to maintain 


competence. The analysis is relevant to both HBV and HCV patients but is 


also of interest to those monitoring fibrosis from other etiologies.  


 


9.8.3 What are the main strengths and weaknesses of the analysis? How 


might these affect the interpretation of the results? 


The main strength of the analysis is that the cost of elastography is minimal 


compared with that of liver biopsy and therefore in comparing the two there is 


little point in agonising over the precise cost of the elastography examination.  


VTq vs TE 


Staff costs are a significant cost of the elastography measurements.  VTq is 


easier to cost as fewer assumptions need to be made of how staff are 


deployed. In institutions with a low case load (1000 studies per year) the total 


cost of operating Fibroscan over VTq may be as high as £35,180.   


The relative sensitivities and specificities of each method.  If Fibroscan has a 


lower accuracy relative to VTq then this may lead to more patients being sent 


for biopsy.  The range of values published for each method point to them 


being broadly similar.  The difference between the best and worst case VTq 


scenarios has been shown to deliver savings of ~£5,000 to ~£10,000. 
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Differences in accuracies between methods would be expected to save/cost 


similar sums.  


The failure rate of each method.  For 1,000 patients for each percentage point 


the rejection rate of Fibroscan is higher than VTq  the additional cost will be 


£5,690, the cost of a biopsy.  If the rates are 4% VTq vs 7% TE then this 


equates to £22,760 


The major weakness is a thorough understanding of the number of patients 


who would have been biopsied prior to an elastography service for HBV, HCV 


and how this changed subsequent to the arrival of this service.  


9.8.4 What further analyses could be undertaken to enhance the 


robustness/completeness of the results? 


Detailed figures for the prevalence of disease at clinics which HBV and HCV 


patients attend. The number of patients undergoing liver biopsy in England 


was recorded as 12,595 (OPCS J13.2).  Source: Hospital Episode Statistics, 


Admitted Patient Care - England, 2011-12 


http://www.hscic.gov.uk/catalogue/PUB08288 


Our assumption indicates that all patients at the outset will receive liver biopsy 


but in fact this is unlikely to be the case.  The confusion arises as many 


centres operate Fibroscan or undertake laboratory test such as Fibrotest 


which triages patients away from biopsy.  If we assume at a prevalence level 


for >=F2 of 10% patients assessed by elastography and seen to be below the 


threshold would have also been selected by single or combinations of other 


tests then ~200 patients may have been expected to receive a liver biopsy.  


Savings will then be ~£35,000. 


We have not assessed the utility of the methods in following therapy. 


We have not assessed the delay in patients receiving a liver biopsy and 


whether this has any cost implications.  The Australian paper (Whitty et al) 


looked at this scenario but in Australia.  


It is known that liver biopsy pre-assessment appointments and the diagnostic 


test itself has an above average DNA (do not attend) rate reflecting the risks 


associated with the procedure and the client group
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10 Appendices  


10.1 Appendix 1: Search strategy for clinical evidence 


(section 7.1.1)  


The following information should be provided: 


10.1.1 The specific databases searched and the service provider used (for 


example, Dialog, DataStar, OVID, Silver Platter), including at least: 


Medline 


Embase 


Medline (R) In-Process 


The Cochrane Library. 


The following databases were searched for relevant studies from 2000 to May 


2014: 


MEDLINE (2000– May 2014 Week 3) (PubMed Central) 


EMBASE (2000–2014 Week 20) (OvidSP) 


Cochrane Database of Systematic Reviews (CDSR) (The Cochrane Library 


Issue 5 of 12, May 2014) (Wiley) 1 Found (ARFI) 1 Found (Elastography) 


Database of Abstracts of Reviews of Effects (DARE) (1 January 2011–20 May 


2014) (CRD website http://www.crd.york.ac.uk/CRDWeb/ResultsPage.asp) 3 


found 


Health Technology Assessment (HTA)  database (1 January 2011–20 May 


2014) (CRD website http://www.crd.york.ac.uk/CRDWeb/ResultsPage.asp) 1 


found Health Technology Assessment 2012; Vol. 16: No. 4 


 


No specific searches were undertaken to identify grey literature and 


completed and ongoing trials. 



http://www.crd.york.ac.uk/CRDWeb/ResultsPage.asp

http://www.crd.york.ac.uk/CRDWeb/ResultsPage.asp
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Searches were undertaken to identify studies using Virtual Touch 


Quantification (VTq) software and Transient elastography for the diagnosis of 


fibrosis associated with hepatitis.  


Search strategies were developed for each database and the keywords 


adapted accordingly. We used the term ARFI, the generic description of the 


technique, in preference to  Virtual Touch Quantification (VTq) or VTq as this 


was not always present in the title or abstracts.  Restrictions on language or 


publication status were applied. Animal studies were not included.  


Electronic searches were undertaken on conference abstracts. 


The search term used was ARFI. The search term ARFI identified sessions in 


which talks concerning ARFI were presented.  We selected abstracts for 


review where liver or hepatic and fibrosis were identified.  The meeting 


organisers have an interest in associating like papers in the same session. 


We only searched the 2013 year assuming that earlier abstracts will have 


been submitted as full papers and be identified in the previous searches.  


EFSUMB (EUROSON) 


2014: www.thieme-connect.com was not interogated 


Radiological Society of North America (RSNA)   


In 2013 all abstracts were situated in the session: Gastrointestinal (Hepatic 


Fibrosis Imaging)  


2013: http://rsna2013.rsna.org/search/search.cfm 4 abstracts 


2012: http:// rsna2012.rsna.org/search/search.cfm 3 Abstracts 


2011: http:// rsna2011.rsna.org/search/search.cfm 5 abstracts 


European Congress of Radiology (ESR) In 2013 all abstracts were situated in 


the session: SS 101b Liver fibrosis and cirrhosis: elastography and 


biomarkers 


2013: 


http://www.myesr.org/cms/website.php?id=/en/ecr_2013/book_of_abstracts.ht


m 0 abstracts 



http://www.thieme-connect.com/

http://rsna2013.rsna.org/search/search.cfm

http://www.myesr.org/cms/website.php?id=/en/ecr_2013/book_of_abstracts.htm

http://www.myesr.org/cms/website.php?id=/en/ecr_2013/book_of_abstracts.htm
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Studies collected by Siemens were checked against the project reference 


database and any studies not already identified by our searches were 


screened for inclusion following the process described above. The studies 


eliminated at this stage were those which did not refer to liver or hepatitis in 


the title or abstract. 


 


10.1.2 The date on which the search was conducted. 


Week 22 2014 


10.1.3 The date span of the search. 


2009 to date 


MEDLINE (PubMed 2000– May 2014 Week 3) and EMBASE 
 (searched 20/05/2014) 


1. Elastography [Title/Abstract]   PubMed 2729  Embase 4261 


2. elasticity imaging [Title/Abstract]   PubMed 228  Embase 249 


3. Virtual Touch Quantification [Title/Abstract] PubMed 0   Embase 12 


4. Virtual Touch Quantification    PubMed 58 


5. VTq        PubMed 60  Embase 50 


6. ARFI[Title/Abstract]     PubMed 288  Embase 532 


8. ARFI      PubMed 429 


9. hir te [Title/Abstract]    PubMed 0  Embase 0 


10. hirte [Title/Abstract]    PubMed 1  Embase 4 


11. hepatitis[Title/Abstract]    PubMed 14,471  Embase 207828  


12. liver stiffness[Title/Abstract]   PubMed 747  Embase 1771 


13. liver fibrosis[Title/Abstract]   PubMed 7504 Embase 11794 


14. hepatic fibrosis[Title/Abstract]   PubMed 5330  Embase 7553 


15. fibroscan [Title/Abstract]    PubMed 414  Embase 1290 


16. Acoustic Radiation Force       Embase 0 


PUBMED 
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(ARFI) AND hepatitis       PubMed 41 


Search ((((VTq) AND hepatitis) AND Elastography)) AND liver PubMed 37 


Search ((((VTq) AND hepatitis) AND Elastography)) AND liver [Title/Abstract]


 PubMed 27 


EMBASE 


1.ARFI[Title/Abstract] or VTq[Title/Abstract] or Virtual Touch 


Quantification[Title/Abstract] 563 


2.Hepatitis[Title/Abstract] or Liver Stiffness[Title/Abstract] or Liver 


Fibrosis[Title/Abstract] or Hepatic Fibrosis[Title/Abstract] 219,848 


3. 1 and 2 =293 


4. 1 and hepatitis [Title/Abstract] 131 


5. 1 and hepatitis 155 


6. Transient Elastography [Title/Abstract] or Fibroscan [Title/Abstract] 224   


7. 1 and 5 and hepatitis 71 


8. 1 and 5 and hepatitis and fibrosis [Title/Abstract] 70 


10.1.4 Details of any additional searches, such as searches of company or 


professional organisation databases (include a description of each 


database). 


None 


10.1.5 The inclusion and exclusion criteria. 


Inclusion 


Papers in which ARFI was used and where liver biopsy (LB) was the  


reference. Papers in which Transient Elastography was used on the same 


patient group as  ARFI. The patient population had either Hepatitis B or 


Hepatitis C or where patients with these etiologies comprised the majority. 


Exclusion 


There are a limited number of groups/authors who have published studies and 


there are a number of what appear to be duplicated papers with the same 


patients or where there is considerable overlap. These were excluded. Papers 
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presented at meetings were excluded where the inclusion points were unclear 


or where these submissions overlapped full publications.  


10.1.6 The data abstraction strategy. 


Data were extracted by one reviewer to the data extraction forms. Where 


multiple publications of the same study were identified the most recent study 


was selected. 
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10.2 Appendix 2: Search strategy for adverse events 


(section 7.7.1) 


The following information should be provided. 


10.2.1 The specific databases searched and the service provider used (for 


example, Dialog, DataStar, OVID, Silver Platter), including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 The Cochrane Library. 


Response 


10.2.2 The date on which the search was conducted. 


Response 


10.2.3 The date span of the search. 


Response 


10.2.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 


MeSH) and the relationship between the search terms (for 


example, Boolean). 


Response 


10.2.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


Response 


10.2.6 The inclusion and exclusion criteria. 


Response 
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10.2.7 The data abstraction strategy. 


Response 
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10.3 Appendix 3: Search strategy for economic evidence 


(section 8.1.1) 


The following information should be provided. 


10.3.1 The specific databases searched and the service provider used (for 


example, Dialog, DataStar, OVID, Silver Platter), including at least: 


The following were reviewed for the clinical evidence but also acted as searches for 


economic evidence. 


Cochrane Database of Systematic Reviews (CDSR) (The Cochrane Library Issue 5 


of 12, May 2014) (Wiley) 1 Found (ARFI) 1 Found (Elastography) 


Database of Abstracts of Reviews of Effects (DARE) (1 January 2011–20 May 2014) 


(CRD website http://www.crd.york.ac.uk/CRDWeb/ResultsPage.asp) 3 found 


Health Technology Assessment (HTA)  database (1 January 2011–20 May 2014) 


(CRD website http://www.crd.york.ac.uk/CRDWeb/ResultsPage.asp) 1 found Health 


Technology Assessment 2012; Vol. 16: No. 4 


 


10.3.2 The date on which the search was conducted. 


Week 26 2014 (28/06/2014) 


10.3.3 The date span of the search. 


MEDLINE (2009– June 2014) (PubMed Central) 


EMBASE (2009–2014) (OvidSP)10.3.2 


10.3.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 


MeSH) and the relationship between the search terms (for 


example, Boolean). 


1. ARFI [Title/Abstract]      PubMed 288   


2. Economic         PubMed 0   


1. Elastography [Title/Abstract] 



http://www.crd.york.ac.uk/CRDWeb/ResultsPage.asp

http://www.crd.york.ac.uk/CRDWeb/ResultsPage.asp





Sponsor submission of evidence  Appendices 


08 July 2014  161 of 171 


2. Economic         PubMed 22    


EMBASE 


#17 'cost'/exp OR cost OR economic:ab,ti  673,132 


#18 elastography:ab,ti4,    273 


#17 AND #      18 105 


#20 liver:ab,ti      749,811 


#21 'liver'/exp OR liver OR hepatic:ab,ti   1,247,127 


(#17 AND #18) AND #21     61 


We reviewed the titles of these 61 items and selected ten where we reviewed 


the abstracts.  Of these six were viewed as potentially relevant. One of these 


was a duplicate and therefore we were left with four to take to the full paper 


stage.   


10.1.4 Details of any additional searches, such as searches of company or 


professional organisation databases (include a description of each database). 


10.3.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


In addition we included a paper from CEP (CEP08053) Cost effectiveness of 


ultrasound elastography in the  assessment of liver fibrosis (2009) 


Search for information covering accuracy (sensitivity and specificity) 


("01/01/2012"[PDAT] : "3000"[PDAT]) AND ((arfi[Title/Abstract] AND 


("sensitivity and specificity"[MeSH Terms] OR ("sensitivity"[All Fields] AND 


"specificity"[All Fields]) OR "sensitivity and specificity"[All Fields] OR 


"sensitivity"[All Fields])) AND hepatitis[Title/Abstract]) AND hasabstract[text] 


found 14 papers of which 3 were additional to those found in the clinical 


search.  


In addition we uncovered 3 recent papers and 1 abstract outside this 


information  search
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10.4 Appendix 4: Resource identification, measurement 


and valuation (section 9.3.2) 


The following information should be provided. 


10.4.1 The specific databases searched and the service provider used (for 


example, Dialog, DataStar, OVID, Silver Platter), including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 NHS EED 


 EconLIT. 


Outside the resources identified in the papers reviewed in Section 8 the other 


resource information was from various NHS sources which can only be found 


by ‘trawling’ various NHS and government websites.  


10.4.2 The date on which the search was conducted. 


June 2014 


10.4.3 The date span of the search. 


June 2014 


10.4.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 


MeSH) and the relationship between the search terms (for 


example, Boolean). 


N/a 
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10.4.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


https://www.gov.uk/government/publications/payment-by-results-pbr-


operational-guidance-and-tariffs 07_-_Tariff_information_spreadsheet_2013-


14_v6.xls 


10.4.6 The inclusion and exclusion criteria. 


N/a 


10.4.7 The data abstraction strategy. 


Tedious 


HBV 



https://www.gov.uk/government/publications/payment-by-results-pbr-operational-guidance-and-tariffs

https://www.gov.uk/government/publications/payment-by-results-pbr-operational-guidance-and-tariffs
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10.5 Appendix 5: Questions to clinical advisors 


(section 9.2.5) 


HTA Appraisal 
The document is our answer to the question.  It will then be reviewed and added to by the appraisal 


group contracted by NICE prior to a final recommendation later this year.  Liver biopsy is expensive 


and painful, elastography is cheap but is it good or is it cheerful?  


The analysis is on the basis of published materials and a de novo cost analysis. There are weaknesses 


in the published material.  The major weakness is the adequacy of biopsy as a comparator. A 


secondary weakness for VTq is how the exams are acquired and the cut of values used. Best practice 


in a laboratory environment would be to establish a local ‘normal range’ but this may not occur.  


On pages 9.2.5 and 9.3.4 we are asked to ask clinical advisors to review the evidence submitted.   


Part A 
The flow charts Fig A2/3/4/5 show the current and future diagnostic algorithms.  The future 


algorithm should show that VTq could be performed as an add on to the diagnostic ultrasound as a 


one stop shop.  It shouldn’t show that this is taking place in general practice rather that the referral 


is from general practice.  


Q. Between the extremes is the patient route reasonable? 


Part B 
The summary of this section is that the accuracy of VTq is similar to that of Fibroscan.  Cut off values 


for patients with Hep B and Hep C differ but in later analyses we have not taken this into account 


due to limited results for Hep B patients. 


The AUROC values for both techniques are shown on table X for the selected papers. The median 


values are highlighted.  The accuracy of VTq is summarised in terms of sensitivity and specificity for 


>=F2,F3/F4 and F4 in Part C.  The accuracy of the technique improves with severity of fibrosis. 
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Part C 
Section 8 Existing economic appraisals 


There are no economic appraisals of ARFI.  There are a number of appraisals of  Fibroscan.  The 


selected papers are listed Section 8.2. I have yet to appraise these but this is a box ticking exercise.   


Have we been too selective is there anything obviously missing? 


Section 9 De Novo analyisis 


Figure 9.14  This algorithm summarises the analysis.   


 


It assumes that: 


 patients below the lower cut off value ‘are sent home’. Patients above the cut off are re 


evaluated.   


 If their cut off value is below the cut off for F3/F4 they are regarded as ‘negative’ and again 


‘sent home’.   


 Patients with values above the cut off are re evaluated and if they are above the threshold 


for F4 are assumed to have cirrhosis.   


 Those in this group who are below the F4 threshold (negatives) are offered biopsy as their 


status is unknown.   


 Those diagnosed with F3/F4 fibrosis by VTq will not be biopsied requiring a small number to 


receive anti viral therapy.  


Table C14 page 117 summarises the outcome of this algorithm for different rates of incidence based 


on the best case, median case and worst case scenarios.  


Is this reasonable or are the selection criteria different?  


True positive a/viral therapy


True positive


True positive False negative biopsy


Have fibrosis False negative 


False negative 


Screening


True negative 


No fibrosis True negative


False positive True negative biopsy


False postive 


False postive a/viral therapy
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Cost 
NHS costs. The cost of biopsy is taken as the NHS published cost. The cost of ultrasound plus VTq 


could either be two separate exams or VTq could be regarded as an add on to the diagnostic 


ultrasound. Fibroscan is an ultrasound study.  


Real costs – Fibroscan cost of the equipment plus service and written off over seven years. The cost 


of VTq is the cost of using the ultrasound on a sessional basis with either 5 or ten patients scanned 


during the session and written off over five years.   Staffing for VTq is sessional.  Staffing for 


Fibroscan is 0.5 WTE  lower throughputs/1.0 WTE higher throughputs. Table C11 summarises the 


results.  Table C12 shows the savings for 1000 patients.  The main message is that VTq is very cheap 


especially if the ultrasound is used elsewhere. Fibroscan can meet these costs but only with high 


referral numbers. There is an additional cost associated with Fibroscan and that is the number of 


patients who cannot be scanned.  We have assumed this to be 7% for Fibroscan on 3% for VTq. 


Published evidence is vague. The newer probe introduced by Fibroscan will have improved the 


rejection rate. Every one of these patients receiving a biopsy will add ~£600 to the Fibroscan 


account.  


Are we being fair in how we have viewed cost? 


We have a few pieces of info missing 
What are the number of patients who would be expected to have elastography pa in your hospital? 


(This will be the total number not only those referred for Hep B and C) 


While we assume that the cohort of patients is a new set each year in reality this will be the patients 


screened in past years and new patients with others leaving the cohort due to death… 


Does this lead to the prevalence level rising year on year or is it stable? 


We have assumed that in a group of 1000 patients diagnosed with chronic HepB or C that all would 


have had liver biopsy prior to the advent of elastography. I suspect this isn’t the case.   


Of the 1,000 patients how many would receive biopsy on the basis of clinical evidence, lab tests, 


radiology?  


If these patients are taken out of the mix how will this affect the incidence of F2/F3/F4? 
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Appendix 6: Cost  


Capital VTq Fibroscan


Machine 59,700£     79,950£      Type


Maintenance 2,687£       4,797£        £ (,000) 8% of assett


VTq 4,415£       -£           £ (,000) 4% of assett


TOTAL 19,042£    16,218£     £(,000) Annual Cost


Consumables VTq Fibroscan


Storage 0 0 images per case


Consumables 0 0 £ u/s gell


Consumables 0 0 £ patient recovery


TOTAL 0 0 £ per case


Staffing VTq Fibroscan


Clinician 0 0 Consultant #


Technical 54,275£       45,366£       Senior 1 / Super 3 #


Scientific 0 0


Administrative 0 0


TOTAL 54,275£    45,366£     £(,000)


Factors VTq Fibroscan


Insurance 597.0 550.0 £ (,000) % of assett 1%


Rent 1000.0 1000.0 £ (,000) per sq m £ 250    


Utilities 120.0 120.0 £ (,000) per sq m £ 30      


Cleaning & Maintenance 80.0 80.0 £ (,000) per sq m £ 20      


Legal & Accounting 0.0 0.0 £ (,000) % of project 1%


Marketing 0.0 0.0 £ (,000) % of project 1%


Management Overhead 0.0 0.0 £ (,000) % of project 5%


Portering 0.0 0.0 £ (,000) % of project 5%


TOTAL 1,797£      1,750£       £(,000)
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11 Related procedures for evidence submission  


11.1 Cost models 


An electronic executable version of the cost model should be submitted to 


NICE with the full submission. 


NICE accepts executable cost models using standard software – that is, 


Excel, TreeAge Pro, R or WinBUGs. If you plan to submit a model in a non-


standard package, NICE should be informed in advance. NICE, in association 


with the External Assessment Centre, will investigate whether the requested 


software is acceptable, and establish if you need to provide NICE and the 


External Assessment Centre with temporary licences for the non-standard 


software for the duration of the assessment. NICE reserves the right to reject 


cost models in non-standard software. A fully executable electronic copy of 


the model must be submitted to NICE with full access to the programming 


code. Care should be taken to ensure that the submitted versions of the 


model programme and the written content of the evidence submission match. 


NICE may distribute the executable version of the cost model to a consultee if 


they request it. If a request is received, NICE will release the model as long as 


it does not contain information that was designated confidential by the model 


owner, or the confidential material can be redacted by the model owner 


without producing severe limitations on the functionality of the model. The 


consultee will be advised that the model is protected by intellectual property 


rights, and can be used only for the purposes of commenting on the model’s 


reliability and informing comments on the medical technology consultation 


document. 


Sponsors must ensure that all relevant material pertinent to the decision 


problem has been disclosed to NICE at the time of submission. NICE may 


request additional information not submitted in the original submission of 


evidence. Any other information will be accepted at NICE’s discretion.  
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When making a full submission, sponsors should check that: 


 an electronic copy of the submission has been given to NICE with all 


confidential information highlighted and underlined 


 a copy of the instructions for use, regulatory documentation and quality 


systems certificate have been submitted  


 an executable electronic copy of the cost model has been submitted 


 the checklist of confidential information provided by NICE has been 


completed and submitted. 


 A PDF version of all studies (or other appropriate format for unpublished 


data, for example, a structured abstract) included in the submission have 


been submitted 


11.2 Disclosure of information 


To ensure that the assessment process is as transparent as possible, NICE 


considers it highly desirable that evidence pivotal to the Medical Technologies 


Advisory Committee’s decisions should be publicly available at the point of 


issuing the medical technology consultation document and medical 


technology guidance. 


Under exceptional circumstances, unpublished evidence is accepted under 


agreement of confidentiality. Such evidence includes ‘commercial in 


confidence’ information and data that are awaiting publication (‘academic in 


confidence’). 


When data are ‘commercial in confidence’ or ‘academic in confidence’, it is the 


sponsor’s responsibility to highlight such data clearly, and to provide reasons 


why they are confidential and the timescale within which they will remain 


confidential. The checklist of confidential information should be completed: if it 


is not provided, NICE will assume that there is no confidential information in 


the submission. It is the responsibility of the manufacturer or sponsor to 


ensure that the confidential information checklist is kept up to date.  


It is the responsibility of the sponsor to ensure that any confidential 


information in their evidence submission is clearly underlined and highlighted 
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correctly. NICE is assured that information marked ‘academic in confidence’ 


can be presented and discussed during the public part of the Medical 


Technologies Advisory Committee meeting. NICE is confident that such public 


presentation does not affect the subsequent publication of the information, 


which is the prerequisite allowing for the marking of information as ‘academic 


in confidence’.  


Please therefore underline all confidential information, and highlight 


information that is submitted under ‘commercial in confidence’ in blue and 


information submitted under ‘academic in confidence’ in yellow. 


NICE will ask sponsors to reconsider restrictions on the release of data if 


there appears to be no obvious reason for the restrictions, or if such 


restrictions would make it difficult or impossible for NICE to show the 


evidential basis for its guidance. Information that has been put into the public 


domain, anywhere in the world, cannot be marked as confidential.  


Confidential information submitted will be made available for review by the 


External Assessment Centre and the Medical Technologies Advisory 


Committee. NICE will at all times seek to protect the confidentiality of the 


information submitted, but nothing will restrict the disclosure of information by 


NICE that is required by law (including in particular, but without limitation, the 


Freedom of Information Act 2000). 


The Freedom of Information Act 2000, which came into force on 1 January 


2005, enables any person to obtain information from public authorities such as 


NICE. The Act obliges NICE to respond to requests about the recorded 


information it holds, and it gives people a right of access to that information. 


This obligation extends to submissions made to NICE. Information that is 


designated as ‘commercial in confidence’ may be exempt under the Act. On 


receipt of a request for information, the NICE secretariat will make every effort 


to contact the designated company representative to confirm the status of any 


information previously deemed ‘commercial in confidence’ before making any 


decision on disclosure. 
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11.3 Equality  


NICE is committed to promoting equality and eliminating unlawful 


discrimination, including paying particular attention to groups protected by 


equalities legislation. The scoping process is designed to identify groups who 


are relevant to the evaluation of the technology, and to reflect the diversity of 


the population. NICE consults on whether there are any issues relevant to 


equalities within the scope of the evaluation, or if there is information that 


could be included in the evidence presented to the Medical Technologies 


Advisory Committee to enable them to take account of equalities issues when 


developing guidance. 


Evidence submitters are asked to consider whether the chosen decision 


problem could be impacted by NICE’s responsibility in this respect, including 


when considering subgroups and access to recommendations that use a 


clinical or biological criterion.  


For further information, please see the NICE website 


(www.nice.org.uk/aboutnice/howwework/NICEEqualityScheme.jsp). 



http://www.nice.org.uk/aboutnice/howwework/NICEEqualityScheme.jsp



