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Executive summary

In this assessment report, “Company” refers to Echosens. “EAC” refers to the
Newcastle External Assessment Centre, the authors of this assessment
report. “Clinical experts” refers to individuals, approved by NICE, who advised

the EAC in the preparation of this report.

FibroScan is a device that performs a transient elastography test using
ultrasound in the detection of liver fibrosis and cirrhosis. A humber of models
of FibroScan are currently available, and there is wide variability in referral
criteria in current NHS practice for transient elastography measurement in
secondary care. There is no current national guidance to support the use of
FibroScan outside a hospital setting. The benefits of use in primary care
claimed by the Company include earlier detection and treatment of liver

disease, leading to avoidance of referrals to secondary care.

The Company identified 7 papers from their literature search; the EAC
considered 3 of these as out of scope and identified an additional 15 papers
from an independent search. In total, 19 publications from UK-based studies
were included in the clinical evidence review, including 9 peer-reviewed
publications (1 RCT, 5 cross-sectional, 2 cohort and 1 qualitative study), and
10 non peer-reviewed abstracts; five publications were from the Nottingham
Community Liver Biomarkers Cohort study, and two publications were from
the LOCATE study. The included evidence was heterogeneous in nature and
differed in population screened (diabetes, obesity, alcohol, hepatitis risk
factors) and setting (GP, drug or alcohol clinics, homeless hostel, community

clinics, pop-up clinics).

The EAC identified no published evidence that directly compared FibroScan in
a primary or community setting with FibroScan conducted in a secondary or
specialist setting (in line with the final scope). However, clinical experts advise
that proportions attending for liver assessments (using FibroScan) in a
primary or community care setting exceed those in secondary care. The
results demonstrated successful use of FibroScan outside a hospital setting,
but also demonstrated wide variability in liver assessment uptake (between
38% and 97% depending on setting). Some papers reported test failure and

unreliable test results, which may be related to the device or probe availability,
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limited user experience with the technology, or patient habitus. None of the
papers reported adverse events directly associated with FibroScan. Based on
the clinical evidence, the EAC considers it plausible that more patients may
attend an appointment for elastography if available outside a secondary or
specialist care setting, leading to increased detection and management of
liver fibrosis in a primary or community care. However, the impact on referrals
to secondary care are unclear due to variable thresholds and diagnostic
pathways described in the literature. Observed variability in test-retest
reliability of transient elastography may be important in deciding the optimum
thresholds to apply to a referral pathway. There is no long-term evidence to
demonstrate that the use of FibroScan in primary care decreases time to

diagnosis, or improves downstream patient outcomes.

The Company’s economic model, based on a decision tree, estimated that
use of FibroScan outside a hospital setting would lead to a saving of £41.44
per patient compared with standard care (£139.65 outside hospital versus
£180.71 in hospital; 95% CI of saving £12.66 to £71.44). The EAC replicated
the Company’s model, but identified that the Company had twice included the
time required for hospital-based healthcare professionals to perform and
interpret scans (once via a micro-costing and once via a bundled tariff cost).
The EAC’s base case found the use of FibroScan in a non-hospital setting to
be marginally cost incurring by £29.36 (point estimate), driven by increased
attendance at liver assessments in primary and community care,
subsequently leading to increased referrals to hepatology and for behavioural
interventions. The patient benefits of FibroScan in a non-hospital setting are
not considered using the cost-consequence framework of MTEP and neither

the Company’s model nor the EAC’s model assessed cost effectiveness.

Within the specific context of the decision problem, the EAC has identified no
direct comparative evidence for the relative clinical effectiveness of FibroScan
between the two settings, and has found that, per-patient, performing the scan
outside a hospital setting may be marginally cost incurring. However, the EAC
considers that, provided clinical equivalence is demonstrated, there may be
wider economic and patient benefit associated with providing FibroScan
outside a hospital setting, particularly if provided as part of an integrated liver

assessment pathway with well-defined referral criteria.
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1 Decision problem

The Company has not proposed any variation to the decision problem
specified in the final scope (NICE MT562 Final Scope, 2021), Table 1.

Table 1: Scope of the decision problem

Decision
problem

Scope

Proposed
variation in
Company
submission

Population

People having a FibroScan to assess for liver
fibrosis or cirrhosis (as per current NHS
practice)

No variation

Intervention

FibroScan done outside secondary or
specialist care (for example, GP or community
services).

No variation

Comparator(s)

FibroScan done in secondary or specialist
care.

No variation

Outcomes

The outcome measures to consider include:
e Test accuracy

e Agreement between measurement made
by FibroScan done in primary and
secondary or specialist care

o Comparative performance between
different FibroScan models

o Test failure
e Uptake of offered FibroScan test

e Uptake of behaviour or lifestyle change
intervention

o Number of referrals to secondary care

o Number of people referred to alcohol or
weight management services

o Severity of liver fibrosis
e Device-related adverse events

e Use of NHS services (for example, GP or
outpatient appointments)

e Mortality

e Morbidity (such as liver cirrhosis, liver
related complications, cardiovascular
complications)

No variation

Cost analysis

Costs will be considered from an NHS and
personal social services perspective.

The time horizon for the cost analysis will be
long enough to reflect 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

No variation
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numbers and combinations of devices are
needed.

Subgroups to be Use of FibroScan in specific populations, for
considered example for people with: No variation
¢ Non-alcoholic fatty liver disease

e Suspected non-alcoholic fatty liver
disease (for example, people with
metabolic syndrome or type-2 diabetes)

e Alcohol-related liver disease

e Suspected alcohol-related liver disease
(for example, based on hazardous

alcohol use)
o Hepatitis
Special FibroScan may have higher failure rates in
considerations, people with higher BMI, particularly for people | Company
including those with central obesity, where possible data quantified higher
related to equality | reporting failure rates in this group should be BMI as 40 or
extracted. higher. No

People from Black African, African Caribbean variation
and South Asian (Indian, Pakistani,
Bangladeshi) backgrounds are at a higher risk
of developing type 2 diabetes from a younger
age and therefore have a higher risk of liver
disease.

People with alcohol or substance misuse are
at higher risk of liver disease.

Liver cirrhosis may in the long term, prevent a
person from performing their normal day-to-
day activities. Disability is a protected
characteristic under the Equality Act 2010.

Abbreviations: BMI

The EAC has made the following clarifications on other aspects of the scope.

- Population: patients with defined risk factors including paediatric

patients.

- Intervention: includes any model of FibroScan (including portable
models) used in any non-hospital setting (for example within primary

care or community setting).

- Comparator: includes any model of FibroScan (including portable
models) used in a hospital setting (for example secondary or specialist

care).
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2 Overview of the technology

FibroScan (Echosens) is a non-invasive class Ila medical device, with the first
model CE marked in 2003, with valid certification provided by a Notified Body
until 2024. FibroScan uses proprietary vibration controlled transient
elastography (VCTE) to assess liver fibrosis and cirrhosis by measuring the
degree of liver stiffness and a proprietary controlled attenuation parameter

(CAP) to assess hepatic steatosis.

Four models of the device were included in the Company clinical submission:
FibroScan 630 Expert, FibroScan 530 Compact, FibroScan 430 Mini+,
FibroScan 230 GO, Table 2. The Company has claimed equivalent mode of
operation and indication for use for these four models to previous models that
are no longer available (FibroScan 502, FibroScan 402). The Company claims
that the core components of the system have equivalent performance and
safety between models, and that FibroScan models with latest software
(CLPC 4.1) are equivalent to those using earlier software. The Company
provided a summary table of technical, clinical and biological equivalence
between models (EAC Correspondence Log, 2021). The Company based the
table on Clinical Equivalence Reports (CERs) written for the purpose of
conformity assessment (copies of these were provided to the EAC). For
clinical equivalence, the Company reported no differences between models
apart from certain features being available only in particular models. The
Company did not provide any direct evidence for diagnostic accuracy

equivalence between models additional to that reported in the literature.
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Table 2: FibroScan models

[No longer available; sales
will be stopped in UK end
2021. Replaced by
FibroScan 430 Mini+]

device

engine (PV3)

Model Portable/Cart-based Screen Weight | Core component Software VTCE CAP
system
FibroScan 630 Expert Cart-based (mains Dedicated computer within 46 kg Elastography CLPC 4.1 4 4
power) device engine (PV3)
FibroScan 530 Compact Cart-based (battery) Dedicated computer within 10 kg Elastography CLPC 41 4 4
device engine (PV3)
FibroScan 430 Mini+ Portable (battery) Dedicated computer within 5 kg Elastography CLPC 41 4 4
device engine (PV3)
FibroScan 230 GO Portable (mains power) | Separate computer required 5 kg PV3 software Fibroscan 4 4
(with internet access for user (includes Application for
authentication and with Acquisition end user
FibroScan software installed) Engine previously | computer
named interface (v0.4)
Elastography Equipment
Engine) software (v1.1)
FibroScan 502 Cart-based (mains Dedicated computer within 41 kg Elastography CLPC A.2.2 v 4
[No longer available; sales | power) device engine (PV2)
stopped globally June
2015. Replaced by
FibroScan 530]
FibroScan 402 Portable (mains power) | Dedicated computer within 8 kg Elastography CLPC B.2.1 4 X
[No longer available; sales device engine (PV2)
stopped globally Feb 2017.
Replaced by FibroScan 430
Mini]
FibroScan 430 Mini Portable (battery) Dedicated computer within 5 kg Elastography CLPC 41 v 5
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FibroScan comprises the following components:

e Main unit (mains or battery powered depending on model, cart or
portable depending on the model),

e Single element ultrasound transducer probes. Three models
available: S+, M+, XL+ with ultrasound centre frequencies of 5, 3.5
and 2.5 MHz respectively which can be used to conduct different

examinations depending on patient morphology (Figure 1). Note
that the S+ probe is not available with FibroScan 402.

Using these probes, four different types of examination are
available which correspond to specific measurement depth (such

as liver's depth beneath the skin):

o S1 exam: between 1.5 and 4 cm

o S2 exam: between 2 and 5 cm

o M exam: between 2.5 and 6.5 cm
o XL exam: between 3.5 and 7.5 cm.

Figure 1: FibroScan probe choice algorithm (provided by the Company) based

on thoracic perimeter (TP) and skin to capsule distance (SCD).

FibroScan® Probe Choice Algorithm

NO YES
AGE218 YEARS

Y Y

Thoracic Skin Capsula
Perimeter(TP) Distance (SCD)
measurement measurement

YES /\NO NO YES

In all cases, Echosens recommends taking 10 valid measurements.
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The transducer probe generates a transient vibration, which in turn generates
an elastic shear wave at 50 Hz. Using VCTE the ultrasound transducer
performs a series of ultrasound acquisitions to measure the speed (in m/s) of
shear wave propagation and associated liver stiffness (in kPa). The range of
measureable liver stiffness is 1.5 kPa to 75.0 kPa. All models of FibroScan

conduct this measurement.

CAP is an optional measure of the attenuation of the ultrasonic signals
(measured in dB/m) in tissue at a frequency of 3.5 MHz (regardless of the
probe used). The Company launched SmartExam in 2021, which uses a new
computation method of continuous CAP measurement (continuous CAP or
CAPc) throughout the VCTE examination, and SmartDepth which enables
automatic depth selection based on the patient’s morphology. The Company
claims that SmartExam permits deeper assessment of liver fibrosis and
steatosis, extending probe to capsula distance from 35-75 mm to 45-85 mm
when using the XL+ probe. SmartExam also automatically rejects
measurements which do not meet validity criteria. The Company has
confirmed the first generation CAP measurement is available on FibroScan
502, FibroScan 502 Touch, FibroScan 530 Compact, FibroScan 430
Mini/Mini+, FibroScan 630 Expert and FibroScan 230 GO, and that second
generation CAPc measurement is available on FibroScan 502 Touch,
FibroScan 530 Compact, FibroScan 430 Mini+, FibroScan 630 Expert and
FibroScan 230 GO. The Company has confirmed that CAP can be measured
with M+ and XL+ probes and that CAPc can be measured with all S+, M+ and

XL+ probes.

3 Clinical context

All nine clinical experts advised that FibroScan is established practice in
secondary care and no longer considered new (EAC Correspondence Log,
2021). Transient elastography conducted in secondary care setting is

recommended in multiple NICE guidelines.

NICE's guideline on hepatitis B (chronic) (NICE CG165, 2017): Liver biopsy
and transient elastography, done in a secondary care setting, are the most

common methods of assessing fibrosis in people with chronic hepatitis B and
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chronic hepatitis C in the NHS. Transient elastography is the first test
recommended for liver disease in adults newly referred for assessment. Liver
biopsy would be offered, or considered, based on the transient elastography
score and age, alanine transaminase (ALT) level and hepatitis B viral load.
Annual reassessment of liver disease using transient elastography would be

offered to adults not taking antiviral treatment.

NICE's guideline on cirrhosis in over 16s (NICE NG50, 2016): Transient

elastography is also recommended for the diagnosis of cirrhosis and either

transient elastography or acoustic radiation force impulse imaging (whichever
is available) for the diagnosis of cirrhosis in people with non-alcoholic fatty
liver disease (NAFLD) and advanced liver fibrosis. Liver biopsy should be
considered for the diagnosis of cirrhosis in people when transient

elastography is not available.

NICE's guideline on non-alcoholic fatty liver disease (NAFLD) (NICE NG49,

2016): Liver ultrasound is recommended to test children and young people for

NAFLD. The enhanced liver fibrosis test should be used for people who have

been diagnosed with NAFLD, to test for advanced liver fibrosis.

However, the Company have correctly highlighted that there are no NICE
guidelines for assessing liver fibrosis and cirrhosis outside a secondary or
specialist care setting. The clinical experts have also advised that the criteria
for liver fibrosis and cirrhosis assessment in a primary and community setting
are not well defined and are variable within the NHS (EAC Correspondence
Log, 2021).

British Society of Gastroenterology (BSG) guidelines (Newsome et al. 2017)
include a number of recommendations, which include FibroScan for the
management of abnormal liver bloods tests in children and adults in both

primary and secondary care:

e Recommendation 7: In adults with NAFLD, first-line testing includes
FIB-4 or NAFLD fibrosis score. Second-line testing requires a
quantitative assessment of fibrosis such as serum enhanced liver
fibrosis (ELF) measurement, or FibroScan/acoustic radiation force

impulse (ARFI) elastography).
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e Recommendation 9: Harmful drinkers should undergo risk
stratification with clinical assessment and FibroScan/ARFI. Adults
should be referred to secondary care if there is evidence of
advanced liver disease (features of cirrhosis or portal hypertension
on imaging or from blood tests) and/or FibroScan reading >16 kPa

(if available).

The Royal College of General Practitioners has made recommendations for

commissioning bodies to improve the early detection of chronic liver disease

in UK primary care; Recommendation 6: Test individuals with a high risk of

alcohol or NAFLD related liver disease for fibrosis according to NICE and

BSG guidelines, as follows:

e Alcohol risk identified as high (>50 units/week men of >35 units/week
women or AUDIT-C positive [which is a shortened 3-item version of the

10-item Alcohol use disorders identification test (AUDIT) tool]:

Direct to FibroScan if available

If not available then direct to ELF testing

If neither available then referral to gastroenterology/hepatology

e NAFLD risk high (based on metabolic risk assessment of abnormal
blood tests with no other cause identified or fat on ultrasound with no

other cause identified):

- Direct to ELF test if available (see NICE guidance)

- Or serum based algorithm test (FIB-4, NAFLD fibrosis score, AST:ALT

ratio) followed by FibroScan if available

- If neither ELF nor direct access FibroScan are available to request from
primary care, then referral on the bases of an indeterminate FIB-4,
NAFLD Fibrosis score or high AST/ALT ratio to
gastroenterology/hepatology.

Special considerations, including issues related to equality
FibroScan is contraindicated for use on an organ other than the liver (eyes

and mucosa must be avoided), on wounds. The instructions for use provided

External Assessment Centre report: GID-MT562 FibroScan
Date: November 2021 16 of 222


https://www.rcgp.org.uk/clinical-and-research/resources/a-to-z-clinical-resources/recommendations-for-commissioning-bodies-to-improve-the-early-detection-of-chronic-liver-disease.aspx
https://www.rcgp.org.uk/clinical-and-research/resources/a-to-z-clinical-resources/recommendations-for-commissioning-bodies-to-improve-the-early-detection-of-chronic-liver-disease.aspx
https://www.mdcalc.com/audit-c-alcohol-use#pearls-pitfalls

by the company for FibroScan 230 GO (dated July 2021) state additional
contraindications related to patients with active implants such as pacemakers,
defibrillators, pumps, and on pregnant women; however during fact check the

company has clarified that this statement only applies in the US and Japan.

The S+ probe is not approved for patients over 18 years old, the M+ probe is
not approved for patients under 14 years old and the XL+ probe is not

approved for patients under 18 years old.

There are different types of liver diseases that can be associated with alcohol,
obesity, viral infection, and genetic factors. Many liver diseases do not cause
any symptoms in the early stages, and develop over time, leading to long-
term conditions. This may mean someone becomes disabled if their liver
disease has a substantial and long-term effect on their abilities to do daily

activities. Disability is a protected characteristic under the Equality Act 2010.

4 Clinical evidence selection

4.1 Evidence search strategy and study selection
The Company search strategy was peer reviewed using the PRESS tool

(McGowan et al. 2016), Appendix A1. The Company’s search strategy for
clinical evidence addressed appropriate basic concepts that warranted
inclusion: FibroScan, liver and primary care. However, there were several
issues. First, the range of sources could have been broader — therefore, an
expanded range of sources was used in the EAC literature search. Secondly,
there was scope for using significantly more synonyms and alternatives for
FibroScan and particularly for primary care (which might be referred to in quite
a range of ways without using that exact phrase in the title and abstract).
Thirdly, some of the alternatives used were irrelevant — “Vibration Controlled
Transient Elastography” would be covered by “Transient Elastography”, and

all other liver terms would be covered by the All Fields “liver” term.

A literature search was developed by the EAC, using the concepts:
[FibroScan] AND [primary care] AND [UK]. FibroScan is used almost
exclusively for assessing livers, so the qualifying concept of ‘liver’ was only
applied to the less specific terms used for transient elastography, which was

used as an alternative to FibroScan. Other synonyms for FibroScan included
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model numbers, the Company name, and the values that FibroScan

measures.

The primary care terms were developed starting from a published filter (Pols
et al. 2015), taking some elements from both the sensitive and specific
versions of the filter, and expanding with additional terms particularly relevant
to this assessment. Terms used included general practice, community care,
and staff roles (covering those who might be conducting FibroScan tests in a

primary care environment).

One additional element not included in the Company search was to specify
the UK as location. Given the nuance of this assessment’s focus on the
potential change of context for FibroScan use from secondary to primary care
(and associated factors like who would conduct the readings in the primary
care context, their experience in doing so, and facilities required), results from
outside the UK — where health service provision may not be structured in the
same way — were deemed not in scope. Once this was confirmed, to most
comprehensively identify UK results, validated Medline and Embase filters
were used (Ayiku et al. 2019) and adapted for other databases where

possible).

The search strategy was developed in Embase and tested using several
preliminarily identified relevant papers. The strategy was then translated into
other relevant databases (described in Appendix A2). The searches were run
on 30" September 2021 on Medline (Ovid), Embase (Ovid), CINAHL
(EBSCOhost), Cochrane Database of Systematic Reviews (CDSR) and
CENTRAL (Cochrane Library via Wiley), INAHTA, Clinicaltrials.gov, WHO
ICTRP, IDEAS/RePEc and NHS Economic Evaluation Database (NHSEED).
A total of 498 results were initially retrieved, of which 410 remained after

deduplication.

The title and abstract of each were sifted according to the final scope (NICE

MT562 Final Scope, 2021) by a single reviewer. Papers with an undefined or

non-UK setting were excluded. Full papers were retrieved and reviewed by a
single reviewer. Included papers were reviewed by a second reviewer. For
trials reporting results in multiple conference abstracts, the most recent was

selected. Note that the EAC did not identify any papers which directly
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compared FibroScan used in a primary or community care setting with
FibroScan used in a secondary or specialist care setting. The EAC relaxed
the comparator inclusion criteria (such as single-arm studies) due to those
studies being relevant to some outcomes and having the potential to detect

adverse events. The selection process is illustrated as a PRISMA diagram in

Appendix A3.

4.2 Included and excluded studies
The Company identified a total of seven peer-reviewed publications they

considered were relevant and within the scope of the decision problem. The
EAC excluded three of these; two due to setting (one used FibroScan in a
mixed primary and secondary care setting and did not report outcomes
separately by setting, one used FibroScan exclusively in a tertiary centre) and
one systematic review which combined all non-invasive markers of liver
fibrosis (the EAC reviewed all primary evidence using transient elastography),
Table 3.

The EAC identified a total of nine peer-reviewed publications and ten
conference abstracts relevant to the decision problem, Table 4, only four of
which were included in the Company submission, Table 5. Note that the
Company identified but excluded one of the publications included by the EAC
due to its small sample size (fewer than 100 patients), which fell below their
threshold for inclusion. A total of 19 papers are included in this assessment

report.
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Table 3: Studies included by Company and excluded by the EAC

Study name
and location

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

(2021)
UK

Mansour et al.

Cohort study (n=466; FibroScan
used in 54)

FibroScan FS402. FibroScan
FS502 with XL+ probe used in
patients with BMI greater than 35
kg/m2. M

Patients considered high risk of
advanced fibrosis (FIB-4 greater
than 1.3 for those aged 65 years
and younger, greater than 2.0 for
those aged 65 years and older)
were offered transient
elastography. Patients with
severe frailty or life-limiting
conditions were not offered
transient elastography. Patients
with liver stiffness greater than or
equal to 8 kPa were referred to
secondary care (liver aetiology
screen and ultrasonography
where appropriate). Further
interventions (biopsy) at discretion
of reviewing clinician/patient. ¥

Patients aged 35 years and older,
with type 2 diabetes attending
annual review between April 2018
and September 2019 at two primary
care practices had FIB-4 score
requested in addition to routine
blood tests. M

Multi-centre (transient elastography
conducted at primary care centre or
at local hospital).

Number of patients identified
with advanced fibrosis or
cirrhosis, service uptake,
liver stiffness, scan
failure/unreliable scan,
advanced liver disease
(radiological evidence of
cirrhosis, oesophageal or
gastric varices on
endoscopy, F3 or F4 fibrosis
on livery histology following
review in specialist clinic,
diagnosis of cirrhosis based
on overall clinical
assessment).

Mixed setting - combines
intervention and comparator
with results not reported
separately for each. [Patients
were either scanned at their
primary care centre or local
hospital; results suggest 35
patients were offered scan at
GP, and 16 in secondary care,
however unclear of care in the
remaining 7 patients].

Rhodes et al.
(2021)

UK

Retrospective cross-sectional
study of consecutive patients
(n=762; FibroScan used and gave
valid reading in n=575).

FibroScan (model not reported)
considered diagnostic for

Patients aged 18 years and older
newly referred from primary care to
a hospital-based hepatology service
with a suspected diagnosis of
alcohol-related liver disease or non-
alcoholic fatty liver disease or
where the GP specified that patient

Proportion of referrals that
had advanced fibrosis
(deemed necessary
referrals, by a liver
specialist, and could be
discharged back to ongoing
care in the community),

Setting - FibroScan used in
tertiary centre.
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advanced fibrosis if greater than
or equal to 11 kPa in alcohol-
related liver disease, and greater
than or equal to 10 kPa in non-
alcoholic fatty liver disease. ¥

FIB-4 and APRI scores were
calculated using blood tests from
the first attendance to clinic after
referral.

had steatosis or chronic liver
disease on ultrasound in
combination with mention of
metabolic risk factors (BMI greater
than or equal to 25, diabetes, high
waist circumference, high
cholesterol or hypertension)
between January 2015 and January
2018. Patients with any other
hepatological diagnosis made prior
to referral (including but not limited
to auto-immune hepatitis, viral
hepatitis, primary biliary cirrhosis,
primary sclerosing cholangitis,
hepatocellular carcinoma) were
excluded. M

Single-centre (advanced fibrosis
assessed by tertiary centre
hepatologists using combination of
FibroScan, imaging, examination,
blood tests and liver histology
where available).

prevalence of both alcohol
and fatty liver disease.

Harris et al.

(2017)

UK

Systematic review (N=19,
transient elastography used in 12
studies).

Interventions: non-invasive tests
for liver fibrosis X1

Embase, Medline and Web of
Science searches up to 2015, UK
and worldwide conferences
between 2010 and 2015. Studies
were included if patients were aged
18 years and older, non-hospital
setting (community, primary care or
outreach unit), underwent a
validated non-invasive test which
would stratify for liver fibrosis,
prevalence of clinically significant

Screening uptake,
prevalence of fibrosis,
prevalence of cirrhosis, liver
biopsy, alanine
aminotransferase
concentration.

Intervention: combined results
from all non-invasive tests for
liver fibrosis. Systematic
review excluded, however
primary evidence reporting
transient elastography as
intervention reviewed
separately:

Wong et al. (2012) - setting
unclear: “clinic visit”, but
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liver disease (either liver fibrosis or
cirrhosis) reported as an outcome
measure (histopathology validation
was not an absolute requirement),
and study participants were
recruited from an unselected
population or on the basis of the
participants’ age, or a defined risk
factor for alcoholic liver disease or
non-alcoholic fatty liver disease.
Studies were excluded if
population, setting where the non-
invasive test was carried out or
threshold for the non-invasive test
were not adequately reported.
Studies were also excluded if the
participants were solely
investigated for liver disease other
than alcoholic liver disease or non-
alcoholic fatty liver disease (for
example, viral hepatitis) or if they
were not published in English. XIV

author affiliations are
hospitals.

You et al. (2015) — secondary
care: “Severance Hospital”.

Lemoine et al. (2014) —
specialist care: recruitment in
community but FibroScan
used in “Medical Research
Council Laboratories”.

Malik et al. (2009) — setting
unclear: recruitment in
community, but location of
“liver health screening check”
not reported.

Fabrellas et al. (2013) — “nurse
consultancy specifically set up
for the study” in primary care
clinic (Spain)

Poynard et al. (2010) —
secondary care: initial test with
FibroTest (different
intervention) in community,
reinvestigation with FibroScan
by experienced hepatologists,
and ultrasound, endoscopy or
biopsy.

Roulot et al. (2011) — social
medical centre (France)
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Morling et al. (2014) — setting
unclear: elastography
conducted at year 4 follow-up
visit only.

Das et al. (2010) — likely
secondary care: first phase
screening in community,
second and third in “institute”.

Moessner et al. (2011) —
regional treatment centres for
drug users (Denmark).

Harman et al. (2015) -
included: patients with high
simple biomarker result
underwent transient
elastography at the community
practice

Baba et al. (2011) - likely
secondary care:
corresponding author affiliated
with social insurance hospital.

Key: M aspect of study in scope; Xl aspect of study not in scope MIX] aspect of study partially in scope, or elements of this are not in scope.

Abbreviations: APRI, AST to platelet ratio; BMI, body mass index; FIB-4, Fibrosis-4 index for liver fibrosis
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Table 4: Studies selected by the EAC as the evidence base

Study name (trial
registration)

LOCATE study

Author (year)
and location

El-Gohary et al.
(2018)

UK

Design and intervention(s)

Prospective cluster randomised
feasibility trial (n=26,838 eligible
in intervention arm, and
n=26,236 eligible in control arm;
7,183 in intervention arm
identified for further
investigation, only 910 attended
liver clinic). GP practices were
amongst those with the highest
rates of hospital liver
admissions in preceding years,
randomisation of practices at
1:1 ratio without matching.

Intervention: nurse-led clinical.
Included blood pressure, BMI,
waist circumference, blood
samples (full blood count, liver
function tests including
aspartate transaminase,
gamma-glutamyl transferase,
and serum fibrosis markers
hyaluronan and procollagen 3
N-terminal peptide) and portable
FibroScan 402 device (median
value less than 6 kPa no
fibrosis, 6 to 8 kPa liver warning,
8 to 12.9 kPa progressive
fibrosis, at least13 kPa probable
cirrhosis). ¥

External Assessment Centre report: GID-MT562 FibroScan

Date: November 2021

Participants and setting

Patients aged 18 years or older
recruited between July 2014 and
March 2016. Patients unable to
provide consent, known terminal
illness, significant co-existing
illness rendering participation
difficult (housebound,
undergoing cancer treatment),
pre-existing liver disease
documented in primary care
records were excluded. Three
subgroups recruited: 1)
suspected cases
opportunistically identified by
GPs and nurses, 2) nurse-led
case finding of subjects with
specific risk factors (elevated
liver function tests, alcohol
misuse, or type 2 diabetes), 3)
population screening for excess
alcohol with a minimum AUDIT
questionnaire score of 8. ¥

Multi-centre (10 urban GP
practices in single city). ¥
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Outcomes

Attendance at
clinic for testing,
proportion of
patients with liver
disease (liver
warning,
progressive
fibrosis, probably
cirrhosis) M

EAC comments

Mixed intervention as
part of screening for
liver disease
(FibroScan results
combined with blood
samples and
physiological
factors).

Comparator
represents standard
of care (lack of
targeted screening
for liver
fibrosis/cirrhosis) and
may include patients
referred to
secondary care for
transient
elastography.
Results from
comparator arm are
not in line with final
scope.



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0208798
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0208798

Study name (trial
registration)

LOCATE study

Author (year)
and location

Reinson et al.

(2021)

UK

Design and intervention(s)

Comparator: standard care X1

Patients with evidence of liver
fibrosis (probably cirrhosis,
progressive fibrosis, liver
warning) regardless of subgroup
were assessed in virtual
combined clinic by a GP and
consultant hepatologist. Patients
did not undergo biopsy to
confirm diagnosis. GPs were
asked to refer patients
diagnosed with cirrhosis, for an
upper Gl endoscopy in hospital.
Where the diagnosis was
uncertain or where secondary
care treatment was required it
was suggested to GPs that they
refer the subject to hepatology
at the hospital for further care or
assessment. Where further tests
were required a second or third
virtual review was performed.

Follow-up study of the
intervention arm (n=910 who
initially attended liver clinic) from
a prospective cluster
randomised trial; mean (SD)
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Participants and setting

Patients from initial LOCATE
intervention, alive, who had
agreed to be contacted for
follow-up with baseline vibration
—controlled transient
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Outcomes

Attendance at
follow-up clinic
for rescan,

EAC comments

Subgroup of El-
Gohary et al. (2018)
study. However
provided long-term



https://bjgpopen.org/content/early/2021/09/24/BJGPO.2021.0145
https://bjgpopen.org/content/early/2021/09/24/BJGPO.2021.0145

Study name (trial
registration)

Nottingham
Community Liver
Biomarkers
Cohort
(NCT02037867)

Author (year)
and location

Harman et al.

(2018)

UK: Nottingham

Design and intervention(s)

time interval between baseline
and follow-up scans 53.6 (3.4)
months.

Intervention (n=116 agreed to
take part): nurse-led community
liver service. FibroScan Mini+
430 and FibroScan 402 were
used in n=59: (median value
less than 6 kPa no fibrosis,
between 6 kPa and 8 kPa liver
warning, between 8 kPa and
12.9 kPa progressive fibrosis,
13 kPa and above: presumed
cirrhosis). Patient weight and
alcohol AUDIT questionnaire M

Patients whose follow-up
reading was above 10kPa were
referred to secondary care
Hepatology clinic.

Prospective cross-sectional
study (n=2022, FibroScan used
in 919)

Intervention: initial screening
blood marker prior to transient
elastography. FibroScan FS402
with M+ probe used in patients
with BMI less than 35 kg/m2 in
general practice setting.

External Assessment Centre report: GID-MT562 FibroScan
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Participants and setting

elastography of at least 6 kPa,
and less than 12 kPa. Two
recruitment methods were used
to invite patients for a rescan: 1)
the study team wrote to the GP
of all eligible patients to ask them
to refer to the community liver
service, 2) eligible patients were
telephoned between August
2019 and May 2020. ¥

Multi-centre (two primary care
sites in single city). M

Patients aged 18 years and
older, with selected risk factors
for lifestyle related chronic liver
disease (hazardous alcohol use,
type 2 diabetes, persistently
elevated serum alanine
aminotransferase) identified from
general medical practice
electronic patient records,
recruited between February 2012
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Outcomes

change in liver
fibrosis stage. ¥

Test uptake, test
failure (inability to
obtain ten valid
liver stiffness
measurements),
unreliable test
results (liver
stiffness at least
7.1kPa and IQR
or median ratio

EAC comments

outcomes not
captured elsewhere.

Mixed intervention as
part of screening for
liver disease (blood
markers prior to
FibroScan, diagnosis
in combination with
histology, endoscopy
and ultrasound).



https://clinicaltrials.gov/ct2/show/NCT02037867
https://pubmed.ncbi.nlm.nih.gov/29210096/
https://pubmed.ncbi.nlm.nih.gov/29210096/

Study name (trial
registration)

Nottingham
Community Liver
Biomarkers

Author (year)
and location

Harman et al.

(2015)

Design and intervention(s)

FibroScan FS502 device with
XL+ probe used in hospital
setting in patients with BMI at
least 35 kg/m? or with initial
failed liver stiffness acquisition
using the M+ probe. X

Threshold of 8.0 kPa used to
define elevated liver stiffness
and clinically significant liver
disease. Further investigations
(ultrasound, liver biopsy,
endoscopy) arranged on case-
by-case basis by a visiting
consultant hepatologist in the
community. Diagnosis of
cirrhosis also by visiting
consultant hepatologist, and not
based on FibroScan results
alone, used in combination with
histology, endoscopy,
ultrasound.

Prospective cross-sectional
study (n=504, FibroScan used
in 378)
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Participants and setting

and September 2014. Patients
with definitive evidence of
hepatic fibrosis or cirrhosis from
previous investigations,
contraindication to transient
elastography (pregnancy,
indwelling cardiac device),
metastatic malignancy, and
those unable to provide consent
or housebound and unable to
attend the practice, were
excluded. Patients who
presented with symptoms of
decompensated liver cirrhosis
(jaundice, variceal bleeding,
ascites) were excluded and
triaged straight to urgent
hospital-based care, rather than
screening with transient
elastography in primary care. 1

Multi-centre (four GP practices in
single city; two located in affluent
suburban borough, two situated

in predominantly deprived areas)
4]

Patients aged 18 years and
older, with selected risk factors
for lifestyle related chronic liver
disease (hazardous alcohol use,
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Outcomes

greater than 0.3),
cirrhosis
diagnosis
categorised as
alcoholic liver
disease (if
hazardous
alcohol use was
present in the
absence of
obesity or Type 2
diabetes), or non-
alcoholic fatty
liver disease (in
the presence of
type 2 diabetes
or obesity but
without
hazardous
alcohol use) and
dual aetiology (if
a combination of
hazardous
alcohol use and
type 2 diabetes
or obesity were
present). ¥

Test uptake,
unreliable test
results (at least
7.1 kPa and IQR

EAC comments

The study also
reports on the
number of patients
with diagnosis of
liver cirrhosis in the
population prior to
the study
commencement who
were excluded from
the study (diagnosis
made using standard
care), however
duration of this is not
well reported.

Mixed intervention as
part of screening for
liver disease (blood
markers prior to



https://pubmed.ncbi.nlm.nih.gov/25941185/
https://pubmed.ncbi.nlm.nih.gov/25941185/

Study name (trial
registration)

Cohort
(NCT02037867)

Author (year)
and location

UK: Nottingham

Design and intervention(s)

Intervention: initial screening
blood marker prior to transient
elastography. FibroScan FS402
with M+ probe used in patients
with BMI less than 35 kg/m? in
community practice setting.
FibroScan FS502 device with
XL+ probe used in hospital
setting in patients with BMI at
least 35 kg/mZ2 or with initial
failed liver stiffness acquisition
using the M+ probe. XM

Threshold of 8.0 kPa used to
define elevated liver stiffness
and clinically significant liver
disease. Patients with high liver
stiffness results, including high
but unreliable acquisitions, were
reviewed by a visiting consultant
hepatologist in the community.
Further investigations
(ultrasound, liver biopsy,
enrollment into cirrhosis
surveillance programmes)
arranged on case-by-case
basis. Cirrhosis was definitively
diagnosed in all cases based on
the established clinical,
radiological (including transient
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Participants and setting Outcomes

or median ratio
greater than 0.3),
test failure,
clinically
significant liver
disease, cirrhosis
diagnosis, liver
biopsy. ¥

type 2 diabetes, persistently
elevated serum alanine
aminotransferase with negative
serology) identified from general
medical practice electronic
patient records, recruited
between February 2012 and
April 2013. Patients with
definitive evidence of hepatic
fibrosis or cirrhosis from previous
investigations, contraindication to
transient elastography
(pregnancy, indwelling cardiac
device), metastatic malignancy,
and those unable to provide
consent or housebound and
unable to attend the practice,
were excluded. M

Multi-centre (two suburban GP
practices in single city) 1
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EAC comments

FibroScan, diagnosis
in combination with
clinical, radiological
and histological
assessment).

The study also
reports on the
number of patients
with diagnosis of
liver cirrhosis with
normal liver enzymes
which would have
been missed using
standard care.



https://clinicaltrials.gov/ct2/show/NCT02037867

Study name (trial
registration)

Nottingham
Community Liver
Biomarkers
Cohort
(NCT02037867)

Nottingham
Community Liver
Biomarkers
Cohort
(NCT02037867)

Author (year)
and location

Harris et al.

(2019)

UK: Leicester

Harris et al.

(2018)

UK: Leicester

Design and intervention(s)

elastography result) or
histological assessment. I

Prospective cross-sectional
(n=1023, FibroScan used in
576).

Intervention: Portable FibroScan
FS402 device (ten
measurements obtained using
M+ or XL+ probe) used in a
community-based risk
stratification pathway; significant
liver disease defined as greater
than or equal to 8.0 kPa.vI

Patients with significant liver
disease were invited back to
see a hepatologist (employed by
a university hospital) in the
primary care practice, where
further investigations were
organised if deemed
appropriate.

Test agreement between probes
using subset of data from
prospective cross-sectional
study (n=477).
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Participants and setting

Patients aged 18 years and
older, with one or more lifestyle-
related risk factors for chronic
liver disease (hazardous alcohol
use, type 2 diabetes, obesity),
identified from electronic primary
care records between January
2015 and March 2016. Patients
with contraindication to transient
elastography (pregnancy,
implantable cardiac device),
known diagnosis of chronic liver
disease, known malignancy or
other terminal illness, inability to
consent or housebound and
unable to attend the practice,
were excluded. M

Single-centre (assumed all
FibroScan measurements were
conducted in primary care
practice) ¥

Patients aged at least 18 years,
with one or more lifestyle-related
risk factors for chronic liver
disease (hazardous alcohol use,
type 2 diabetes, obesity),
identified from electronic primary
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Outcomes

Proportion of
patients with
significant liver
disease, test
uptake, number
of patients with
unreliable
readings (fewer
than ten
measurements
and an IQR or
median ratio
greater than 0.3),
diagnosis of
cirrhosis (using
FibroScan,
clinical acumen,
radiology and
endoscopy) ¥

Test uptake,
number of
patients with valid
measurements,
number of
unreliable

EAC comments

Subgroups:
suspected alcohol
related liver disease,
suspected non-
alcoholic fatty liver
disease.

Subgroup: obesity
main subgroup

(some overlap with
hazardous alcohol



https://clinicaltrials.gov/ct2/show/NCT02037867
https://pubmed.ncbi.nlm.nih.gov/31453812/
https://pubmed.ncbi.nlm.nih.gov/31453812/
https://clinicaltrials.gov/ct2/show/NCT02037867
https://pubmed.ncbi.nlm.nih.gov/30386610/
https://pubmed.ncbi.nlm.nih.gov/30386610/

Study name (trial
registration)

Nottingham
Community Liver
Biomarkers
Cohort
(NCT02037867)

Author (year)
and location

Knight et al.
(2020)

UK

[Nottingham
Community Liver
Biomarkers
Cohort:

NCT02037867

Design and intervention(s)

Intervention: Portable FibroScan
402 device (ten measurements,
with median value reported)
used in a community-based risk
stratification pathway; significant
liver disease defined as at least
8.0 kPa. Measurement was
attempted with both M+ and
XL+ probes for all patients with
BMI of at least 28.0 kg/m2

From Harris et al. 2019: Patients
with significant liver disease
were invited back to see a
hepatologist (employed by a
university hospital) in the
primary care practice, where
further investigations were
organised if deemed
appropriate.

Qualitative study (n=20)

Intervention: Portable FibroScan
(model[s] not reported) M
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Participants and setting

care records between January
2015 and March 2016. Patients
with contraindication to transient
elastography (pregnancy,
implantable cardiac device),
known diagnosis of chronic liver
disease, known malignancy or
other terminal illness, inability to
consent or housebound and
unable to attend the practice,
were excluded. M

Single-centre (assumed all
FibroScan measurements were
conducted in primary care
practice) ¥

Sampled from large cohort of
patients who underwent
stratification of chronic liver
disease in the community using
a portable transient elastography
device (Harman et al. 2015).
Sampling strata for invitation for
interview were: 1) GP surgery
location (suburban vs. inner city),
2) chronic liver disease risk
factor (hazardous alcohol use or
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Outcomes

readings (based
on IQR or median
ratio), correlation
and mean
difference in
measurements
obtained by two
probes. M

Test
acceptability,
comprehension
and impact of
receiving
transient
elastography
results. XIV

EAC comments

use and type 2
diabetes).

Small sample size,
however provides
insight into patient
acceptability of
screening
intervention from a
UK population.



https://clinicaltrials.gov/ct2/show/NCT02037867
https://pubmed.ncbi.nlm.nih.gov/33208336/
https://pubmed.ncbi.nlm.nih.gov/33208336/
https://clinicaltrials.gov/ct2/show/NCT02037867

Study name (trial
registration)

Not reported

Author (year)
and location

Matthews et al.

(2019)

UK: Edinburgh

Design and intervention(s)

Prospective observational pilot
study (n=79)

Intervention: portable FibroScan
(model not reported) 1

Participants with FibroScan
reading not more than 7.0 kPa
had lifestyle advice reinforced.
Participants with reading of

7.1 kPa or higher were offered
an appointment to attend an
NHS nurse-led liver clinic within
the same community service, on
another day (bloods for full liver
profile, platelets, HA, ALT,

External Assessment Centre report: GID-MT562 FibroScan

Date: November 2021

Participants and setting

type 2 diabetes) and 3) diagnosis
assigned after community liver
disease stratification (normal
liver stiffness vs. liver fibrosis vs.
liver cirrhosis). Patients were
excluded from interview selection
if they were unable to
communicate in English. Face-
to-face interviews were
conducted over a 6-month period
with patients who had attended a
transient elastography
assessment between 6 months
and 2 years before data
collection. M

Individuals aged over 16 years,
with ability to provide informed
consent, who were attending
either the triage facility for
assessment of their support
needs, or who were currently
undergoing alcohol support in
the centre. Those with possibility
of or known pregnancy,
pacemaker, ascites, open wound
close to right eighth to tenth
intercostal margins, known
cirrhosis and no alcohol history,
were excluded. Recruitment
between November 2014 and
end of October 2015 (with
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Outcomes EAC comments

Acceptability of
cirrhosis
screening,
onward referral to
specialist liver
services. M




Study name (trial
registration)

Not reported

Author (year)
and location

Surey et al.
(2019)

UK: London

Design and intervention(s)

AST). Those with readings of
8.0 kPa or higher were referred
for ultrasound and clinical
evaluation by consultant
hepatologist or senior registrar
within hepatology team. Blood
results of those with FibroScan
results between 7.1 kPa and
8.0 kPa were discussed with
consultant hepatologist to
decide whether further
investigations and medical
assessment were required.
Liver biopsy was not required to
determine degree of chronic
liver disease (none taken during
study period).

Observational study (n=295)

Intervention: portable FibroScan
(model not reported).
Measurements taken by peer
support workers. M

Patients testing positive for
hepatitis C, previous positive
results, or with risk factors of
liver disease were offered
FibroScan.
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Participants and setting Outcomes

screening via FibroScan offered
for first 6 months). M

Single-centre (community
alcohol support centre). ¥

Liver fibrosis
stages ¥

Participants aged over 16 years,
willingness and ability to provide
informed written consent, being
from an underserved population
in the community (including
people who are homeless,
people who misuse substances,
and people exposed to the
prison system). Patients were
screened between September
2016 and May 2018 ¥

Multi-centre (63 sites in single
city, including drug and alcohol
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EAC comments

Main focus on paper
is hepatitis C testing
and pathway. Liver
fibrosis stages
reported only (no
additional
information
provided).



https://pubmed.ncbi.nlm.nih.gov/31782500/
https://pubmed.ncbi.nlm.nih.gov/31782500/

Study name (trial
registration)

Not reported

Vulnerable
Adults Liver
Disease (VALID)
study

Author (year)
and location

tCorrigall et al.

2018

UK: exact
location not
reported

tHashim et al.
(2019)

UK: south east
England

Design and intervention(s)

Cohort pilot study (n=174)

Intervention: FibroScan (model
not reported), dried blood spot
screening (hepatitis B, C and
HIV serology, hepatitis C RNA,
T-spot), referral to secondary
care for initiation of approved
direct acting antiviral therapy
and ongoing management of
any concomitant chronic liver
disease. XV

Cohort (n=127)

Intervention: offered alcohol
(AUDIT) questionnaire and
substance misuse assessment,
blood borne virus (BBV) testing,
mobile transient elastography
(FibroScan device and model
not reported), and focused
treatment. ¥

Clinically significant fibrosis
defined as liver stiffness
measurement of at least 8 kPa.
Cirrhosis defined as liver
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Participants and setting

services, homeless day centres,
homeless hostels) ¥

Over one year (August 2015 to
2016) onsite nurse-led
consultation, counselling,
screening and risk stratification.

Multi-centre: five community drug
and alcohol services M

Liver service set up in October
2015. Consecutive individuals
aged over 18 years. ¥

Multi-centre: two homeless
hostels

33 of 222

Outcomes EAC comments

Median
FibroScan
measurement,
number of
patients with
results
suggestive of
cirrhosis. ¥

Uptake, number
of patients with
clinically
significant fibrosis
and predictors,
number of
patients with
cirrhosis and
aetiological
factors. M




Study name (trial
registration)

Not reported

HepCATT study

Author (year)
and location

tHosack et al.

(2019)

UK: West
Berkshire

Tlrving et al.
(2017)

UK: exact
location not
reported

Design and intervention(s)

stiffness measurement of at
least 13 kPa.

Prospective cohort (n=476)

Intervention: transient
elastography (FibroScan device
and model not reported)
conducted by hepatology
specialist nurse. ¥

Referral to secondary care was
advised in those with transient
elastography score greater than
10 kPa. Patients were given
lifestyle advice and signposted
to appropriate community
services (for example, drug and
alcohol services, eat well
services).

Before and after study (n=1232
patients)

Intervention: range of activities
aimed at increasing diagnosis
and enhancing patient referral
including educational initiatives,
enhancement of peer support
teams, introduction of dried
blood spot testing, and
integration of HCV assessment

External Assessment Centre report: GID-MT562 FibroScan

Date: November 2021

Participants and setting

Risk factors prompting referral
for transient elastography
included type 2 diabetes,
obesity, excess alcohol use.
Recruited over 27 month period
(dates not reported) V1

Multi-centre: 4 GP practices M

People who inject drugs,

attending drug treatment centre.

12 month intervention (exact
dates not reported, but
completed by January 2017).

Single-centre: drug treatment
centre ¥
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Outcomes

Uptake, referral
to secondary

care, diagnoses.

Referral to
hepatology,
engagement
(investigations
including viral
load and
genotype,

FibroScan, serum

fibrosis markers
or biopsy,
consultation

EAC comments

Unclear if those not
undergoing transient
elastography were
due to uptake, failure
of device or invalid
results (not
reported).

Write up of results
(before and after
study) does not
appear to match
study design written
in methods (non-
randomised
comparative study
with sites assigned
to intervention or
control). Attendance




Study name (trial
registration)

Not reported

Not reported

Not reported

Author (year)
and location

TMcGinley et al.
(2017)

UK: West
Dunbartonshire

TMohamed et al.

(2020)

UK: Guildford
and Woking

TMontague et al.

(2020)

UK: Lambeth,
Lewisham,
Soutwark

Design and intervention(s)

and treatment where possible.
XV

Retrospective observational
study (n=179)

Intervention: Portable FibroScan
(model not reported). ¥

Cohort (n=124)

Intervention: liver health
assessed through FibroScan
(model not reported) and
hepatitis C antibody testing
offered to all. ¥

Qualitative, measuring patient
acceptability of service model
(n=35)

Intervention: hepatitis C virus
mobile outreach service
including point of care finger
prick screening and
confirmatory testing, FibroScan

External Assessment Centre report: GID-MT562 FibroScan

Date: November 2021

Participants and setting

Data from patients referred into
addiction and primary care
clinics (between November 2012
and July 2016) were extracted
from clinical database and
electronic patient records.

Multi-centre: addiction and
primary care clinicsi

Participants at venues hosting

homeless populations between
May and June 2020 (inclusive).
M

Multi-centre: pop-up clinics. M

Homeless people. Exact
recruitment dates not reported,
but took place in 2018. 1

Mobile outreach service (multiple
locations) M
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Outcomes

regarding
treatment
options). ¥

Uptake, change
in behaviour,
number of
patients with F3

fibrosis or higher.
|

Average liver
stiffness, average
CAP values,
further
management,
diagnosis of
fibrosis and
cirrhosis. ¥

Patient
acceptability. XIVI

EAC comments

rates appear to refer
to hepatology
referrals

No additional
FibroScan results
reported.

Interpretation and
influence of CAP
values on diagnosis
not reported.

No FibroScan results
reported.




Study name (trial
registration)

Project ITTREAT

Not reported

Not reported

Author (year)
and location

TO’Sullivan et al.
(2019)

UK: south east
England

TRoberts et al.
(2015)

UK: exact

location not
reported

1Siu et al. (2019)

Design and intervention(s)

(model not reported), MDT
(including peer) and needle and
syringe programme provision.

Cohort (n=573)

Intervention: offered dry blood
spot testing, transient
elastography (FibroScan device
and model not reported),
hepatitis C treatment. X

Prospective cohort (n=189)

Intervention: FibroScan (model
not reported). ¥

Follow-up:

- TE less than 8 kPa: 12
months

- TE between 8 and 12 kPa:
6 months

- TE between 12 and
20 kPa: 3 months

- TE above 20 kPa: refer to
hepatology clinic. Any
clinical concern regardless
of TE score was also
referred.

Cohort (n=49)

External Assessment Centre report: GID-MT562 FibroScan

Date: November 2021

Participants and setting

People who inject drugs. Exact
recruitment dates not reported,
but took place between 2013 and
2021.

Single-centre: drug and alcohol
treatment centre

Patients with no history of liver
disease, never seen by
gastroenterology or hepatology,
referred from alcohol specialist
nurses, alcohol assertive
outreach team, specialist drug
and alcohol services, or GP
screening with AUDIT of 16 or
higher, seen between November
2013 and February 2015. M

Single-centre: community clinic¥]

Over a 10 week period (dates
not reported), hepatology
specialist nurse attended the
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Outcomes

Uptake, stage of
fibrosis M1

Uptake, severity
of liver fibrosis,
referrals to
hepatology,
association
between TE
measurements
and AUDIT
scores

Liver fibrosis
severity,
comparison with

EAC comments

Focus on hepatitis C
detection and costs.

Overlap in TE
threshold categories.
Assumed 7 patients
with test failure.




Study name (trial
registration)

Author (year)
and location

UK: Aberdeen

TAvailable as conference abstract only

Design and intervention(s)

Intervention: FibroScan (model
not reported) and blood tests
(NAFLD fibrosis, FIB-4, APRI).
]

Clinically significant fibrosis (F2
or higher) was defined by LSM
greater than 7 kPa, and
advanced liver fibrosis/cirrhosis
(F3 and F4) defined as LSM
greater than 12 kPa. Patients
with LSM greater than 7 kPa
were given lifestyle modification
advice (including diet, exercise,
alcohol intake). Full “liver
screen” was performed in these
patients in a hepatology clinic,
and follow-up FibroScan
performed (time interval
between initial and follow-up
scan not reported).

External Assessment Centre report: GID-MT562 FibroScan

Date: November 2021

Participants and setting

type Il diabetic clinic, unselected
patients were given information
leaflets before consenting to
FibroScan and blood testing. M

Multi-centre: 3 GP practices M
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Outcomes

liver fibrosis
clinical scoring
systems. M

EAC comments

Key: M aspect of study in scope; Xl aspect of study not in scope MIX aspect of study partially in scope, or elements of this are not in scope.

Abbreviations: ALT alanine aminotransferase; APRI AST to platelet ratio index; AST aspartate aminotransferase; AUDIT alcohol use disorders

identification test; BBV blood borne virus; BMI body mass index; CAP Controlled Attenuation Parameter; FIB-4 Fibrosis-4 index for liver fibrosis; HA
hyaluronic acid; HCV hepatitis C virus; IQR interquartile range; LSM liver stiffness measurement; MDT multidisciplinary team; NAFLD non-alcoholic fatty
liver disease; RNA ribonucleic acid; TE transient elastography.




Table 5: Papers included by Company and EAC

Author (year) Included by | Included
Company by EAC

TCorrigall et al. (2018) No Yes
El-Gohary et al. (2018) Yes Yes
Harman et al. (2015) Yes Yes
Harman et al. (2018) Yes Yes
Harris et al. (2017) Yes No
Harris et al. (2018) No Yes
Harris et al. (2019) Yes Yes
tHashim et al. (2019) No Yes
THosack et al. (2019) No Yes
Tlrving et al. (2017) No Yes
Knight et al. (2020) No Yes
Mansour et al. (2021) Yes No
Matthews et al. (2019) No Yes
TMcGinley et al. (2017) No Yes
TMohamed et al. (2020) No Yes
TMontague et al. (2020) No Yes
1O’Sullivan et al. (2019) No Yes
Reinson et al. (2021) No Yes
Rhodes et al. (2021) Yes No
tTRobert et al. (2015) No Yes
1Sui et al. (2019) No Yes
Surey et al. (2019) No Yes
tConference abstract
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5 Clinical evidence review

5.1 Overview of methodologies of all included studies
The nine peer-reviewed publications included one cluster randomised

feasibility study, five cross-sectional studies, two cohort studies, and one

qualitative study. Seven of the nine publications relate to two trials.

Two publications relate to the local care and treatment of liver disease
(LOCATE) study; a cluster randomised feasibility study (EI-Gohary et al.
2018), and a cohort study (Reinson et al. 2021). Reinson et al. (2021)
included a subgroup of the intervention arm who were followed-up for average
of 54 months and had the transient elastography measurement repeated.
Within LOCATE ten GP practices were randomised, without matching on
practice characteristics, to standard care (control) or liver health nurse
identifying patients via three pathways (intervention): suspected cases
opportunistically identified by GP and practice nurses, nurse-led case finding
of subjects with specific risk factors and population screening for excess
alcohol use using the AUDIT questionnaire. Participants were then invited to a
liver clinic (at their own GP practice) where blood samples (full blood count),
liver function tests (aspartate transaminase (AST), gamma-glutamyl
transferase (GGT)), serum fibrosis markers (hyaluronic acid (HA), amino
terminal type Ill procollagen peptide (P3NP)), blood pressure, BMI, waist
circumference and liver stiffness (using FibroScan) measurements were
taken. Patients with evidence of liver fibrosis were assessed by GP and a
consultant hepatologist; however, no liver biopsies were conducted to confirm
findings. Longitudinal follow-up was in a subgroup of the intervention arm
deemed “at risk” with a baseline transient elastography results greater or

equal to 6 kPa and lower than 12 kPa.

Four cross-sectional studies (Harris et al. 2019; Harris et al. 2018; Harman et
al. 2018; Harman et al. 2015) and the qualitative study (Knight et al. 2020) all
reported subgroups of the Nottingham Community Liver Biomarkers Cohort
study. The study identified patients at risk from electronic GP records and
invited them to undergo transient elastography at their GP practice. There

was overlap in patient recruitment dates between Harman et al. (2018)
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recruiting February 2012 to September 2014, Harman et al. (2015) February
2012 to April 2013, and Knight et al. (2020) sampled from Harman et al.
(2015), all recruiting from Nottingham. However, all three studies were
included due to them reporting different outcomes. Two cross-sectional
studies, Harris et al. (2019) and one that compared M+ and XL+ probe
agreement (Harris et al. 2018) both reported different outcomes using a
recruitment period of January 2015 to March 2016 in Leicester, hence their

results are included and reported separately.

The remaining two peer-reviewed publications were conducted in a
community alcohol support setting (Matthews et al. 2019) and in drug or
alcohol services, homeless day centres and homeless hostels (Surey et al.
2019). Of the ten included abstracts, three were in a community drug or
alcohol centre (Corrgiall et al. 2018; Irving et al. 2017, O’Sullivan et al. 2019),
two were in pop-up or community clinics (Mohamed et al. 2020; Roberts et al.
2015), two were conducted in GP practices including one diabetic clinic
(Hosak et al. 2019; Sui et al. 2019), one was conducted in both addiction and
primary care clinics (McGinley et al. 2017), one was in a mobile outreach
service (Montague et al. 2020), one was in a homeless hostel (Hashim et al.
2019).

5.2 Critical appraisal of studies and review of Company’s
critical appraisal

One cluster randomised controlled trial, described by the authors as a
feasibility study (EI-Gohary et al. 2018), was identified and critically appraised
using the Cochrane Collaboration’s tool for assessing risk of bias in
randomised trials (Higgins et al. 2011), Appendix B1, and summarised in
Table 6. The intervention arm was specified screening (including three patient
pathways) and invitation to nurse-led liver clinic where serum fibrosis markers
and transient elastography were measured. Standard care was the
comparator. Patient characteristics (age, gender, diabetes and alcohol use)
were different between intervention and comparator centres which the authors

attributed to one centre having a high population of university students.
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However, it is unclear whether new cases of liver fibrosis or cirrhosis identified
within this study were a direct result of transient elastography measurement
with FibroScan or due to the targeted screening approach, or additional liver
function test and serum fibrosis markers. Due to this, only results from the

intervention arm are included in this assessment.

Table 6: Cochrane risk of bias for included RCTs

Study N* A | B C D E F G Overall

quality™

El-Gohary et al. | 53,074 ?2 | ® |6 | ® © |® |® |Low
2018 (n=910
FibroScan)

Key: ©, low risk of bias, ®, high risk of bias; ?, unclear risk of bias.

A, random allocation sequence (selection bias); B, allocation concealment (selection bias);
C, blinding of participants and personnel (performance bias); D, blinding of outcome
assessment (detection bias); E, incomplete outcome bias (attrition bias); F, selective
reporting (reporting bias); G, other bias (for example industry involvement in finding, major
concerns over generalisability. As domain G is particularly subjective and partly dependent
on journal editorial policy, it is not used in overall summary of evidence.

* Total number of patients randomised.

** Qverall summary of study quality (consistent with GRADE methodology):

High: Five or six domains A to F at low risk of bias or no high risk of bias in any single
domain.

Moderate: high risk of bias in at least two domains (A to F) and low risk of bias in at least
three domains (A to F).

Low: high risk of bias in three or more domains (A to F).

T high risk of bias but blinding of intervention not possible

The EAC identified no diagnostic accuracy studies. One cross-sectional study
did report on test agreement between M+ and XL+ probes, however authors
acknowledged the limitation of their study to assess diagnostic accuracy due

to lack of confirmation against histological findings (Harris et al. 2018).

Five cross-sectional studies were critically appraised using the STROBE
cross-sectional checklist (Harman et al. 2018; Harman et al. 2015; Harris et
al. 2019; Harris et al. 2018; Surey et al. 2019), four of which were prospective

studies related to the Nottingham Community Liver Biomarkers study

Appendix B2.

Two single-arm observational cohort studies were critically appraised using
the STROBE cohort checklist (Reinson et al. 2021; Matthews et al. 2019),
who followed patients for 53 and 6 months respectively, Appendix B3.
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The remaining ten studies were only available in abstract form and the EAC
did not critically appraise them. However, they have been included in the
assessment due to their value in reporting test failure, uptake, NHS resources

and morbidity outcomes.

Ten studies recruited patients with suspected alcohol-related liver disease
(AFLD), eight suspected hepatitis C virus infection (HCV), five suspected non-
alcohol fatty liver disease (NAFLD), with some studies recruiting multiple risk
groups. However, there was variation in measurement of alcohol use across
studies recruiting patients at risk of alcohol-related liver disease: alcohol
AUDIT questionnaire score of 8 or greater (EI-Gohary et al. 2018), greater
than 14 units per week in women and greater than 21 units in men or
presence of READ codes related to alcohol misuse (Harman et al. 2015),
weekly alcohol use greater than 50 units or greater than 100 units (Surey et
al. 2019) and attendance at alcohol or drug or addiction services (Roberts et
al. 2015). There was also variation in definition of obesity across studies: BMI
greater than or equal to 30 kg/m? (Matthews et al. 2019) and BMI greater than
or equal to 28 kg/m? (Harris et al. 2018), the latter being a consequence of
increased prevalence of people with Asian ethnicity included in the study.
However, overlap of risk factors (type 2 diabetes, obesity, hazardous alcohol
use, hepatitis) was commonly reported (Harman et al. 2015; Harris et al.
2018).

5.3 Results from the evidence base
The EAC cross-tabulated the 19 included studies against the outcomes listed

in the final scope (NICE MT562 Final Scope, 2021), Table 7.
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Table 7: Cross-tabulation of included studies against outcomes.

Subgroup Outcomes
> o =& 5
@ - < o O = K2 (]
o o oS o]
Study design (no. of patients =59 s8¢ ~ > 8¢ | 2 c 2 S
Trial name Author (year) invited / no. of patients Setting Z3e | © g S > é S 9 § B *2 2 3
attending and TE attempted) 3o = 228 o g g © ° 32 o8 5 %
g8~ 8825 |8 | 5| 2| 2| o8| 85 |ES| 2 | g2 2| 3
s Q| 0T oY e b - = I = w = o = o LT £ °
PpEZ|doL{ T 3 3 3 =4 2 T ol > 9 S 5
__ — — = [ = ) O z?2 ¥ E (%] [a i) = S
El-Gohary et al. (2018) CIEster RCT f_eaS|b|I|ty GP
(n=2082 / TE=910)
LOCATE study 7 7
Reinson et al. (2021) Cohort GP
: (n=116 / TE=59)
Cross sectional GP 4 v
Harman et al. (2018) (n=2022 / TE=919)
Cross sectional GP 4 v s
Harman et al. (2015) (n=504/ TE=378)
Nottingham Community . Cross sectional GP 4 v
Liver Biomarker Cohort | 1@is et al. (2019) (n=1023 / TE=576)
. Cross sectional GP v v a
Harris et al. (2018) (n=1167 | TE=47TY)
itati v v
Knight et al. (2020) 8i§ga}t¥§=2o) GP
Cross sectional Drug and alcohol services, 4 4
Surey et al. (2019) _ _ homeless day centres, homeless
(n=461 / TE=295)
hostels
Cross-sectional GP 4 v
THosack et al. (2019) (n=476 | TE=455)
_secti n ini v v
fhonamed ot al. (2020) | OIoSE-sectonel Pop-up clics
. Cohort Community drug and alcohol v
TCorrigall et al. (2018) (=174 | TE=NR) centres
Cohort Community alcohol support centre | ¥ 4
Matthews et al. (2019) (n=NR / TE=79)
Vulnerable Adults Liver . Cohort Homeless hostels v v
Disease (VALID) study | THashimetal (2019) | (434 TE=127)
. Cohort: retrospective Addiction and primary care clinic v
TMcGinley et al. (2017) (=231 TE=179)
v v
ITTREAT study +O'Sullivan et al. (2019) (Crg})o?r; TE=NR) Drug and alcohol treatment centre
Cohort: prospective Community clinic 4
TRoberts et al. (2015) (=527 / TE=189)
. . . . / $
+Siu et al. (2019) g(ir;%rt/ TE=49) GP diabetic clinic
_and- v
HepCATT study tlrving et al. (2017) (Br]e;‘?;%écz?qrgitﬁrm Drug treatment centre
. . . /
Montague et al. (2020) gi§g3t¥E=N A Outreach service

Abbreviations: NA, not applicable; NR, not reported;

TAbstract only

ipatients in study assigned to multiple risk groups

&probe agreement only

Sreported accuracy of liver fibrosis scores when compared to outcomes using FibroScan
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Test accuracy
The EAC identified no diagnostic accuracy studies.

The abstract by Sui et al. (2019) reported that 22 of 49 (45%) patients
attending a type 2 diabetes clinic at their GP had clinically significant fibrosis
(greater than 7 kPa). However, 12 of 14 (86%) patients who attended a follow-
up FibroScan in a hepatology clinic had decreased transient elastography
measurements after being given lifestyle modification advice, but the time
interval between scans was undefined. The abstract also reported that serum
liver fibrosis scores were poor at detecting clinically significant fibrosis as
determined by FibroScan as the reference test (AUROC 0.57, 0.52, 0.42 for
NAFLD score, APRI score and FIB-4 respectively) but better at detecting
advanced fibrosis greater than 12 kPa (AUROC 0.81, 0.76 and 0.73 for
NAFLD, APRI and FIB-4 respectively).

Harman et al. (2015) did not explicitly report the test accuracy of transient
elastography, however did report on the proportion of fibrosis and cirrhosis
cases missed, had ALT and serum (APRI, FIB-4) score thresholds been
applied without transient elastography as an incidental finding of the study,
Table 8.

Table 8: Proportion of fibrosis and cirrhosis cases missed using liver fibrosis

scores from Harman et al. (2015)

Author (year) | Variable (cut-off) Elevated liver Liver fibrosis | Liver cirrhosis
stiffness missed on biopsy missed
missed
Harman etal. | ALT (>35 UJ/L for 72.4% 60% 90.9%
(2015) women, >45 U/L for
men)
ALT (>19 U/L for 41.8% NR 18.2%
women, >30 U/L for
men)
APRI (>1.5) NR NR 100%
FIB-4 (>3.25) NR NR 81.8%
Abbreviations: ALT, serum alanine aminotransferase levels; APRI, AST to platelet ratio index;
NR not reported

Matthews et al. (2019) also reported that of the 12 participants with a transient

elastography greater than or equal to 8.0 kPa who were referred to a nurse-
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led clinic and subsequent onward referral to specialist liver services (including
ultrasound/CT/MRI), 6 were diagnosed with definite liver cirrhosis and 4 were

diagnosed with fibrosis.

A definitive trial to assess the diagnostic accuracy of people indicated for
FibroScan in primary care compared with liver biopsy (as a reference
standard in the detection of liver fibrosis) is likely to be unethical. One clinical
expert noted the study by Thiele et al. (2018) which included 269 patients with
a reliable transient elastography measurement taken in a secondary care
setting (threshold of 15 kPa and above) compared FibroScan with liver biopsy
as a reference standard for those who went on to have liver biopsy. Of the
517 eligible, 289 had a biopsy, and 112/228 exclusions were because of a
declined biopsy, therefore risk of spectrum bias. The study reported per
protocol sensitivity and specificity of 91% [81% to 97%] and 95% [91% to
98%] respectively.

Test agreement

No study reported on test agreement between FibroScan measurement in a
primary or community care setting and FibroScan measurement in a

secondary or specialist care setting.

Harris et al. (2018) did however report on liver stiffness measurement
between probes in an obese population. Linear regression analysis confirmed
that liver stiffness (in kPa) was correlated between XL+ and M+ probes
(R?=0.78, p<0.001). Bland-Altman analysis demonstrated a difference in liver
stiffness between probes, which was statistically significant; mean bias 0.82
(95% CI 0.58 to 1.08) kPa with the 95% limits of agreement (the upper and
lower values between which 95% of paired comparisons lie) between -4.14
and +5.79 kPa. The study also reported that 5.2% of patients who were
deemed to have clinically significant liver disease using the M+ probe, were
restratified to normal liver stiffness when using the XL+ probe. Risk of re-
stratification was univariately associated with BMI, type 2 diabetes,
hypertension and hypercholesterolaemia), and multi-variately with BMI, when

adjusting for age, gender and ethnicity.
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There is no published direct head-to-head comparison of different models of
FibroScan; equivalence is therefore assumed through valid CE certification,
for which the Company presented evidence of equivalence for scrutiny by a

Notified Body for all currently available models.
Test failure

Test failure was consistently defined across five studies, as the inability to
obtain ten valid measurements with the FibroScan device (which is in line with
FibroScan instructions for use). Test failures for the majority of studies were
low (1.7% to 2.2%), Table 9. Higher failure proportions were reported by
Harris et al. (2018) (33.8% failures using M+ probe, 9.9% using XL+ probe)
however this focused on an obese subgroup of the Nottingham cohort study.
Matthews et al. (2019) reported that valid measurements were not possible in
three patients, all of whom had a BMI greater than 30 kg/m?. Reinson et al.
(2021) also reported that only one patient was unable to be scanned due to
BMI greater than 50 kg/m?2. The clinical experts advised that test failure is high
during the learning curve (EAC Correspondence Log, 2021).

Table 9: Summary of test failures

Author (year) Failure proportion;
failures/total patients (%)

Reinson et al. (2021) 1/60 (1.7%M}
El-Gohary et al. (2018) NR (1.9%)
Harman et al. (2018) 20/919 (2.2%)
Harris et al. (2018)
- M+ probe 161/477 (33.8%)
- XL+ probe 47/477 (9.9%)
Matthews et al. (2019) 3/79 (3.8%)
Abbreviations: NR not reported;
tFailure proportion of rescan

However, different definitions of test unreliability were used across three
studies, Table 10. Harris et al. (2018) reported increased reliability in an
obese cohort when using the XL+ probe (98.5% vs. 77.4%, p=0.028), and that
only 0.8% (4 of 477) of patients did not obtain a reliable reading using either

probe.

Table 10: Summary of test unreliability
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Study (year)

Definition of
unreliable

Definition of reliable

Unreliable acquisitions
n patients (%)

(2018)

least 7.1 kPa and

Harris et al. (2019) Fewer than 10 valid | NR All: 43/576 (7.5%)
a) M+ probe measurements and a) 26/448 (5.8%)
b) XL+ probe IQR/median>0.3 b) 17/128 (13.3%)

Harman et al. Liver stiffness of at NR 44/899 (4.9%)

IQR/median>0.3

Minimum of 10 valid
measurements, and
IQR/median less than 0.3 if
measurement greater than

Harris et al. (2018) NR
a) M+ probe
b) XL+ probe

a) 165/477 (34.6%)
b) 52/477 (10.9%)

7.1 kPa
NR - IQR/median<0.1; or a) 108/477 (22.6%)
- IQR/median<0.3 and b) 7/477 (1.5%)
>0.1; or

- 1QR/median>0.3 and
measurement <7.1 kPa

Abbreviations: NR not reported; IQR interquartile range

Uptake

Three studies (ElI-Gohary et al. 2018; Harris et al. 2019; Harman et al. 2018)
identified eligible cohorts from electronic records, and subsequently reported
uptake as the proportion of patients who were invited to and attended an
additional clinic or GP appointment where FibroScan was conducted. Four
additional conference abstracts explicitly reported uptake, Table 11. Reported
uptake ranged between 36% (patients attending community clinic; Roberts et
al. 2015) to 97% (individuals attending homeless hostel; Hashim et al. 2019),
does not represent the uptake of FibroScan directly, but the uptake of an
additional healthcare visit including FibroScan (and additional serum
collection in the case of EI-Gohary et al. 2018). The clinical experts advised
that the “did not attend” (DNA) rate is lower for FibroScan in primary care
(10%) when compared with FibroScan conducted in a hospital setting (40%);
which is in broad agreement with the published literature (EAC
Correspondence Log, 2021). The experts also advised that higher attendance
rates are observed following abnormal blood test results when compared with

routine screening appointments.
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Table 11: Summary of attendance at liver assessment appointment.

Study (year) Setting Attended clinic n (%)
El-Gohary et al. GP All: 910/2082 (43.7%)
(2018) GP referral: 272/627 (43.4%*)
Risk group: 465/1235 (37.7%%)
Excess alcohol: 173/220 (78.6%")

Harris et al. GP 576/1023 (56.3%")

(2019)

Harman et al. GP 919/2022 (45.5%)

(2018)

THosack et al. GP 455/476 (95.6%)

(2019)

tHashim et al. Homeless hotels 127/131 (97%)

(2019)

TMcGinley et al. Addiction and 179/231 (77%)

(2017) primary care clinic

tRoberts et al. Community clinic 189/527 (35.9%*)

(2015)

*percentage calculated by EAC

The qualitative study of 20 patients by Knight et al. (2020) reported that the
invitation to attend an additional transient elastography appointment was
unexpected in some patients (such as patients with hazardous alcohol use
who were not routinely part of a medical programme) and resulted in anxiety.
The study reported that patients with type 2 diabetes were more likely to
attend, due to their regular involvement in other screening (such as retinal
screening) as part of their routine diabetes care. Many participants (number
not defined in the study) reported that transient elastography in their GP
practice was more convenient than in a hospital setting, and would result in
increased uptake. All participants were willing to undergo further chronic liver
disease screening in primary care and reported an interval of three to five
years as acceptable for repeated transient elastography scans. A survey of
patient acceptability of a hepatitis C virus mobile outreach service reported by
Montague et al. (2020) found that the majority of comments describing the
benefit of not having to attend hospital appointments and a preference for
engaging with a peer. O’Sullivan et al. (2019) reported that uptake of dried
blood spot testing and transient elastography measurement was greater than
97% of individuals attending a drug and alcohol treatment centre as part of an
integrated community based hepatitis C service. The abstract by Irving et al.
(2017) reported that 45 of 569 people (7.9%) attending a drug treatment
centre in the intervention period were engaged (had completed investigations
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with FibroScan, serum markers, viral load/genotyping and health consultation)
compared with 10 of 663 (1.5%) in the baseline period.

Reinson et al. (2021) was the only study to report uptake of follow-up clinic
appointments where patients were invited to be rescanned using FibroScan
after a mean of 54 months from the initial FibroScan measurement. Of the
116 patients who had a baseline measurement greater than or equal to 6.0
kPa and less than 12.0 kPa and were invited for a rescan, 59 participated
(50.9%).

Change in behaviour

The cohort study by Reinson et al. (2021) which followed patients for an
average of 54 months from baseline liver assessment, reported that BMI was
statistically lower at follow-up when compared to baseline: 28.1 [24.8 to 33.1]
compared to 28.0 [IQR 25.1 to 33.6] kg/m? respectively in paired analysis,
p<0.008. However the clinical significance of this reduction in BMI is unclear
given the mean (SD) weight loss of 1.2 (8.4) kg in this patient group after 54
months. Additionally, alcohol AUDIT grade was significantly different at follow-
up (p<0.001), with a higher proportion of patients reporting hazardous,
harmful and dependent grades at follow-up when compared to baseline in
unpaired analysis. The authors summarise that there was no substantial
impact on weight or alcohol consumption after 54 months follow-up, and that
further support is required for patients to make positive and sustained lifestyle

changes.

The cohort study by Matthews et al. (2019) reported that of 20 patients
referred to a nurse clinic with transient elastography greater than or equal to
7.1 kPa, 1 was discharged back to GP due to a period of alcohol reduction

over 6 month follow-up.

The qualitative study including 20 participants of a chronic liver disease
screening in a primary care setting by Knight et al. (2020) reported that both
patients with normal and patients with elevated liver stiffness reported

contemplation of lifestyle changes.
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Roberts et al. 2015 stated that 64 patients (33.8%) reported alcohol
abstinence since the referral to a community clinic from alcohol or drug

service or GP screening using the alcohol AUDIT questionnaire.

McGinley et al. (2017) stated that two patients from their cohort of patients
recruited from addiction and primary care clinics had relapsed, however no

additional context or detail was provided.
NHS resource use (including referral to secondary care)

Five studies explicitly reported on the use of transient elastography (when
used as part of a diagnostic algorithm) for consideration of referral to
secondary care.
Matthews et al. (2019) reported the use of FibroScan as a referral pathway
based on their transient elastography results:
e Results less than or equal to 7.0 kPa had lifestyle advice
reinforced. 56 of 76 (74%) patients required no onward referral for

further investigations;

¢ Results greater than or equal to 7.1 kPa were offered appointment
at NHS nurse-led clinic within same community service on another
day, with bloods taken (full liver profile and platelets). A total of 19
of 20 (95%) patients attended;

e Blood results of those between 7.1 kPa and 8.0 kPa were
discussed with a consultant hepatologist in order to determine
whether further investigations and medical assessment were
required. None of the eight patients with transient elastography
results in this range required onward referral for medical

assessment;

e Of the remaining 12 patients, 7 (9%) had transient elastography
reading greater than or equal to 8.0 kPa and less than 12.5 kPa
indicating possible significant fibrosis, and 5 (7%) had readings
greater than or equal to 12.5 kPa indicating possible cirrhosis. All
12 patients with greater than or equal to 8.0 kPa were referred for
ultrasound or CT or MR, and all attended (100%). The 12 patients
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were also referred to specialist liver services for clinical evaluation

by consultant hepatologist, where 11 (92%) attended.

Of the 20 participants requiring referral to the nurse-led clinic, 6 were
diagnosed with definite liver cirrhosis, 4 were diagnosed with fibrosis and
remained within specialist services, 1 was discharged back to GP, 1 did not
engage and therefore did not receive a diagnosis. Nine of ten (90%) patients

attended six month follow-up appointment.

The abstract by Mohamed et al. (2020) reported that 13 of 124 (10.5%) of
homeless people undergoing a liver health assessment with FibroScan and
hepatitis C virus antibody testing required further management within local
hepatology services, with 8 patients testing positive for hepatitis C virus
antibodies, 3 with advanced fibrosis (secondary to alcoholic liver disease
(ALD)) and 2 with cirrhosis (secondary to NAFLD).

The abstract by Hosack et al. (2019) reporting a prospective study of high risk
patients in 4 GP practices, reported that 85 of 455 (19%) patients undergoing
transient elastography had measurements greater than 10 kPa prompting a
referral to secondary care, with 72 of 85 (85%) patients being seen in a

hepatology clinic for further assessment and management.

The abstract by Irving et al. (2017) reported that referrals from drug treatment
centres to hepatology increased from 4.4% (29 of 663) during the baseline
period to 14.9% (85 of 569) during the intervention period (intervention
including FibroScan, serum fibrosis markers, viral load/genotyping,

consultation regarding treatment options).

The abstract by Roberts et al. (2015) reported that 17 of 189 (9.0%)
individuals within a proactive assessment of liver health in the community
were referred to hepatology: 7 due to transient elastography measurements

greater than 20 kPa and 10 due to clinical grounds.

A small number stated the need for referral to secondary care due to an
inability to obtain transient elastography measurements using FibroScan in
primary care. Knight et al. (2020) reported that it was not possible to obtain a

valid liver assessment in the community in one patient (5%), who was
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subsequently referred to secondary care for transient elastography
assessment. Furthermore, the Nottingham cohort study (Harman et al. 2018,
2015) reported that patients with a BMI greater than 35 kg/m? or who failed
initial measurement underwent transient elastography in a hospital setting
with an XL+ probe. However it is not reported why the XL+ probe was not
used in the primary or community care setting, therefore the EAC assumes

this is related to availability at the time of the study.

None of the studies reporting on NHS resource usage were included in the

Company economic model.
Referral to alcohol/weight management services

No study reported on referral to alcohol or weight management services.

Severity of liver fibrosis

The majority of studies (17 of 19, 89%) reported the severity of liver fibrosis at
the time of testing Table 12a. Only 2 identified studies reported long-term
fibrosis outcomes at 6 months (Matthews et al. 2019) and 54 months
(Reinson et al. 2019). The EAC notes that the two abstracts that did not report

severity of liver fibrosis were primarily focused on Hepatitis C viral infection.

Elevated liver stiffness was consistently reported as transient elastography

measurements of 8 kPa and above, and ranged between 9.8% (El-Gohary et
al. 2018: in 173 patients within the hazardous alcohol use subgroup recruited
in a GP setting) and 27% (McGinley et al. 2017: in 179 patients recruited from

addiction and primary care clinics).

Probable cirrhosis was broadly defined as transient elastography
measurements of 13 kPa or above, with a threshold of 12.5 kPa applied in a
single study (Matthews et al. 2019). This ranged between 2.3% (EI-Gohary et
al. 2018: in 173 patients within hazardous alcohol use subgroup recruited in a
GP setting) and 17% (Hashim et al. 2019: 127 patients recruited from

External Assessment Centre report: GID-MT562 FibroScan
Date: November 2021 52 of 222



homeless hostels). However the EAC notes that the clinical experts stated a

higher established threshold for cirrhosis of 15 kPa.

The method of confirmation of liver fibrosis/cirrhosis was variable across
studies. In the study by EI-Gohary et al. (2018), all diagnoses were reviewed
by a GP and consultant hepatologist, however additional tests were not
reported in the study. Harris et al. (2019) reported elevated liver stiffness in
12.4% of patients identified from an electronic patient search who
subsequently attended a transient elastography appointment. A total of 56
(84.8%) were reviewed by a hepatologist in the community, of which 12
(18.2%) were diagnosed with cirrhosis based on combination of transient
elastography, clinical acumen, radiology and endoscopy criteria. Harman et
al. (2015) reported that of the 98 patients with elevated liver stiffness referred
for community assessment by a hepatologist, liver biopsy was performed in
25 patients where there was diagnostic uncertainty on review of clinical and
TE information (25.5%). Liver fibrosis was confirmed in 20 patients, and
steatohepatitis in 5 patients. Overall 11 patients were newly diagnosed with
liver cirrhosis during study period based on clinical, radiological and/or
histology assessments; 4 of which had additional evidence of portal
hypertension. The abstract by Hosack et al. (2020) reported that of the 72 of
85 patients referred to secondary care based on transient elastography
results greater than 10 kPa and attending a hepatology clinic: 5 had
thrombocytopenia, 13 had splenomegaly sonographically, 28 underwent
gastroscopy for variceal surveillance of which 3 had portal hypertensive
gastropathy, and 3 had gastro-oesophageal varices. A total of 13 new
diagnoses of cirrhosis were detected (although the transient elastography of
these patients is unclear): 1 with chronic hepatitis C, 1 with autoimmune

hepatitis, and 1 with a neuroendocrine tumour.

Only 1 conference abstract (Mohamed et al. 2020) reported on CAP, with an
average across 124 participants of 240; however the interpretation of this and

its influence on diagnosis was not reported.
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Table 12a: Studies reporting on severity of liver fibrosis.

Study Subgroup Category of liver disease (thresholds) n (%)
(year)
tCorrigall et | All (n=174) Cirrhosis (undefined) 21 (12%)
al. (2018)
El-Gohary All (n=26,838) | With READ code for liver disease *287 (1.1%)
etal. (2018) | All (n=26,838) | With READ code for liver disease or nurse-led | 544 (2.0%)
clinic (intervention arm: TE, HA, P3NP,
platelet count)
Pathway 1: No fibrosis (<6 kPa) 135 (49.8%)
GP referral Liver warning (6-8 kPa) 70 (25.8%)
(n=271) Progressive fibrosis (8-12.9 kPa) 52 (19.2%)
Probable cirrhosis (=213 kPa) 14 (5.2%)
Pathway 2: No fibrosis (<6 kPa) 248 (52.1%)
risk factors Liver warning (6-8 kPa) 116 (24.8%)
(n=466) Progressive fibrosis (8-12.9 kPa) 76 (17.4%)
Probable cirrhosis (=13 kPa) 26 (5.8%)
Pathway 3: No fibrosis (<6 kPa) 122 (70.5%)
hazardous Liver warning (6-8 kPa) 34 (19.7%)
alcohol use Progressive fibrosis (8-12.9 kPa) 13 (7.5%)
(n=173) Probable cirrhosis (213 kPa) 4 (2.3%)
Harris et al. | All (n=533) Elevated liver stiffness (28 kPa) 66 (12.4%)
(2019)
Harman et | All (n=899) Elevated liver stiffness (28 kPa) 230 (25.6%)
al. (2018) - Hazardous alcohol -19.2%
- Type 2 diabetes -31.5%
- Hazardous alcohol and type 2 diabetes -37.5%
- Elevated ALT levels -45.3%
Fibrosis (undefined) 203 (22.1%)
Cirrhosis (undefined) 27 (3.0%)
- Hazardous alcohol -2.8%
- Type 2 diabetes -3.7%
- Hazardous alcohol and type 2 diabetes -7.7%
- Elevated ALT levels -5.6%
THashim et | All (n=127) Clinically significant fibrosis (=8 kPa) 33 (26%)
al. (2019) Cirrhosis (=213 kPa) 21 (17%)
Matthews et | All (n=76) Warning (27.1 & <8 kPa) 8 (10.5%)
al. (2019) Significant fibrosis (=8 & <12.5 kPa 7 (9.2%)
Probable cirrhosis (212.5 kPa) 5 (6.6%)
tMcGinley | All (n=179) F3 fibrosis or higher (undefined) 48 (27%)
et al. (2017)
1O’Sullivan | Positive F2 fibrosis or higher (undefined) NR (47%)
etal. (2019) | hepatitis C
PCR (n=259)
TRoberts et | All (n=182 < 8kPa 146
al. (2015) with results 8-12 kPa 19
available) 12-20 kPa 10
>20kPa 7
Surey et al. | All (n=295) F1 (undefined) 184 (62.4%)
(2019) F2 (undefined) 44 (14.9%)
)

F3 (undefined
F4 (undefined)

22 (7.5%)
45 (15.3%)

Abbreviations: ALT; HA; P3NP; TE transient elastography;

*in patients aged over 25 years

TAbstract

Fsubset of Harman et al. 2018 study.
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Reinson et al. (2021) followed 59 patients at a mean follow-up of 54 months
following a first liver fibrosis assessment in primary care. The severity of liver
fibrosis at follow-up was reported using 2 sets of thresholds (original LOCATE
study thresholds and validated thresholds published subsequently; stage only
reported in 58 patients), Table 12b. The study also reported progression
(significant or advanced change) of liver fibrosis stage in 19% (11 of 59

patients) over the 54 months follow-up, Table 12c.

Table 12b: Severity of liver fibrosis in 58 patients after 54 months follow-up

using different thresholds (Reinson et al. 2021)

Threshold from n (%) Threshold n (%)

LOCATE study

No fibrosis 27 (45.8%) FO (<6.0 kPa) 26 (44.8%)

Liver warning 14 (23.7%) F1 (6.0-8.1 kPa) 16 (27.6%)

Progressive fibrosis 10 (16.9%) F2 (8.2-9.6 kPa) 6 (10.3%)
F3 (9.7-13.5 kPa) 3 (5.2%)

Presumed cirrhosis 7 (11.9%) F4 (=13.6 kPa) 7 (12.1%)

Table 12c: Change in stage of liver fibrosis in 59 patients during follow-up
(Reinson et al. 2021)

Change in liver fibrosis stage n (%)

No change 19 (32.2%)
Decrease 29 (49.1%)
Significant change (F1 to F2) 2 (3.4%)
Advanced change (F1/F2/F3 to F3/F4) | 9 (15.3%)
F1:6.0-8.1 kPa

F2: 8.2-9.6 kPa

F3:9.7-13.5 kPa

F4:213.6 kPa

Device-related adverse events

No study reported on device-related adverse events.

Mortality

No study reported on mortality
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Morbidity

Two studies compared demographics of patients with and without elevated

transient elastography measurements, Table 13a.

Three studies conducted univariate analysis to determine predictors of
elevated transient elastography (greater than or equal to 8.0 kPa). Univariate
logistic regression by Harris et al. (2019) identified that increasing BMI, age,
diagnosis of type 2 diabetes, hypertension, and hyperlipidaemia were
significantly associated with elevated transient elastography, Table 13b.
Multivariate logistic regression by Harris et al. (2019) confirmed that increased
BMI (OR 1.17 [1.11 to 1.24] for a unit increase in BMI, kg/m?) and presence of
type 2 diabetes (OR 3.14 [1.67 to 5.91]) were associated with elevated
transient elastography outcome when accounting for age and gender.
However, it is unclear to the EAC why some covariates deemed significant in

univariate analysis were not included in multivariate analysis.

Harman et al. (2018) reported that univariately age, BMI (continuous variable),
hazardous alcohol use (binary), current alcohol units, type 2 diabetes, raised
ALR, obesity, ischaemic heart disease, hypertension, hyperlipidaemia,
metabolic syndrome were significantly associated with elevated transient
elastography. Similarly, Hashim et al. (2019) reported that positive hepatitis C
virus infection, and alcohol AUDIT score above 20 were independent
predictors of elevated transient elastography. However, there is no evidence

to suggest that either study accounted for multiple statistical testing.

Binary logistic regression by Reinson et al. (2021) found that age, sex,
diagnosis of type 2 diabetes, baseline transient elastography, baseline BMI
and alcohol AUDIT grade were not predictors of progression of liver fibrosis
(to F3 or F4), or regression or no change (FO to F2) in 59 patients after 54
months follow-up, Table 13c. However, the authors acknowledge that their
study was not powered to detect this outcome.
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Table 13a: The proportion of patients with normal and elevated liver stiffness by comorbidity (univariate analysis)

Study (year) Subgroup Variable Normal liver stiffness Elevated liver p-value
stiffnesst
Harris et al. (2019) All Mean age (SD) 57.7 (14.0) 62.3 (12.2) 0.012*
Obesity 283 (60.6%) 52 (78.8%) 0.004*
Type 2 diabetes 128 (27.4%) 35 (563.0%) <0.001*
Hazardous alcohol use 141 (30.2%) 14 (21.2%) 0.133
Hypertension 187 (40.0%) 44 (66.7%) <0.001*
Hyperlipidaemia 192 (41.1%) 41 (62.1%) 0.001*
BMI <0.001*
<25 85 (18.3%) 4 (6.1%)
25-29.9 136 (29.3%) 10 (15.2%)
30-34.9 173 (37.2%) 27 (40.9%)
235.0 71 (15.3%) 25 (37.9%)
Ischaemic heart disease 35 (7.5%) 9 (13.6%) 0.096
Median ALT (IQR), U/L 24 (18 to 34) 32 (25 to0 47) <0.001*
ALT 245, U/L 53 (12.1%) 18 (27.3%) 0.001*
Median platelets (IQR), 10°%/L | 249 (209 to 292) 240 (199 to 305) 0.719
Harman et al. (2018) All (n=669 normal, Median age (IQR) 60.0 (48.0 to 69.0) 63.0 (52.0 to 70.0) 0.02*
n=230 elevated) Median BMI (IQR) 27.4 (24.2 10 30.9) 31.6 (28.210 35.3) <0.001*
Hazardous alcohol use 316 (47.3%) 75 (32.6%) <0.001*
Type 2 diabetes 371 (55.5%) 171 (74.4%) <0.001*
Raised ALT 87 (13.0%) 73 (31.7%) <0.001*
Obesity 210 (31.8%) 140 (60.9%) <0.001*
Ischaemic heart disease 69 (10.3%) 38 (16.5%) 0.01*
Hypertension 269 (40.3%) 126 (54.8%) <0.001*
Hyperlipidaemia 433 (64.8%) 176 (76.5%) <0.001*
Metabolic syndrome 170 (25.5%) 118 (51.3%) <0.001*
Hazardous alcohol Obesity 63 (20.3%) 33 (44.0%) <0.001*
use (n=316 normal, Median BMI (IQR) 25.7 (22.8 t0 28.7) 28.7 (26.5 to 33.3) <0.001*
n=75 elevated) Metabolic syndrome 28 (8.9%) 20 (26.7%) <0.001*
Raised ALT 42 (13.3%) 25 (33.3%) <0.001*
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Type 2 diabetes
(n=371 normal,
n=171 elevated)

Obesity

BMI

Metabolic syndrome
Raised ALT

157 (42.6%)
28.90 (25.90 to 32.00)
157 (42.3%)

28 (7.6%)

116 (67.8%)

32.45 (29.00 to 36.30)
109 (63.7%)

46 (26.9%)

<0.001*
<0.001*
<0.001*
<0.001*

Abbreviations: ALT, alanine transaminase; BMI, body mass index; IQR, interquartile range; SD, standard deviation

t defined as greater than 8.0 kPa
* result is statistically significant
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Table 13b: Elevated liver stiffness or cirrhosis (univariate analysis).

Study (year) Subgroup Comorbidity Odds ratio (of elevated liver | Odds ratio (of cirrhosis,
stiffness, that is 8.0 kPa or with undefined
higher, with and without threshold, with and
comorbidity) [95% CI] without comorbidity)

[95% CI]

Harris et al. (2019) All patients (n=533) BMI 1.12[1.08 to 1.18]* NR

Age 1.02 [1.00 to 1.04]* NR
Gender 1.26 [0.75 t0 2.12] NR
Type 2 diabetes 2.99 [1.77 to 5.05]* NR
Hazardous alcohol use 0.62 [0.33 to 1.16] NR
Hypertension 2.99[1.74 to 5.16]* NR
Hyperlipidaemia 2.35[1.38 to 3.99]* NR
Ischaemic heart disease 0.75[0.48 to 1.18] NR
Previous smoker 1.56 [0.91 to 2.68] NR

Harman et al. (2018)

Hazardous alcohol users Obesity 3.1[1.8t0 5.3] 5.6 [1.6to 19.7]*
(n=391) Metabolic syndrome 3.7[20to 717" 2.8[0.7 to 10.9]
Raised ALT 3.3[1.8t0 5.8]* 2.9[0.8 to 10.1]
Type 2 diabetes (n=543) Obesity 29[19t0 4.2 9.4 [2.2 to 40.9]*
Metabolic syndrome 2.4[1.6to 3.5] 4.4[1.41t013.2]*
Raised ALT 4.5[2.7 to 7.5]* 2.2[0.8t0 6.2]
Hazardous alcohol users & | Obesity 2.1[0.8105.9] 5.1[0.5t0 48.2]
type 2 diabetes (n=64) Metabolic syndrome 1.7 [0.6 t0 4.6] 2.2[0.3to 14.1]
Raised ALT 3.0[0.8 to 12.0] 1.410.1to 13.9]

tHashim et al. (2019)

All

Positive hepatitis C RNA
Alcohol AUDIT score>20

1.90 [1.20 to 3.00]*
5.53 [2.13 to 14.33]*

NR
NR

reported
*statistically significant
tavailable as abstract only

Abbreviations: ALT, Alanine transaminase; AUDIT, alcohol use disorders identification test; BMI, body mass index; ClI, confidence interval; NR, not
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Table 13c: Predictors of liver fibrosis progression or regression/no change

Age (years)

Gender (female)

Baseline TE reading (kPa)
Baseline BMI (kg/m?)
Alcohol AUDIT grade (high)

1.019[0.948 to 1.096]
0.998 [0.191 to 5.213]
1.012[0.620 to 1.652]
1.027 [0.921 to 1.145]
0.838 [0.130 to 5.412]

Study (year) Subgroup Baseline Odds ratio of liver fibrosis Odds ratio of liver
progression [95% CI] fibrosis regression/no
change [95% CI]
Reinson et al. (2021) All patients (n=59) Type 2 diabetes 1.909 [0.354 to 10.297] 1.597 [0.319 to 8.005]

0.983 [0.917 to 1.053]
0.826 [0.171 to 3.996]
1.061 [0.648 to 1.735]
0.999 [0.898 to 1.111]
0.564 [0.094 to 3.400]

elastography
*statistically significant

Abbreviations: ALT, alanine transaminase; AUDIT, alcohol use disorders identification test; BMI, body mass index; Cl, confidence interval; TE, transient
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6 Adverse events

The Company reported in its submission to have searched the Manufacturer
and User Facility Device Experience (MAUDE) database, of the US Food and

Drug Administration (FDA). This search for the brand name “Fibroscan” was

done in January 2020, with no date restrictions, and returned no results. The
EAC repeated this search and added the manufacturer “Echosens” on 22
September 2021, and also found no results. The EAC also searched for any

alerts, recalls or safety information published by the Medicines and

Healthcare products Regulatory Agency (MHRA) on 22 September 2021

relating to “Fibroscan” or “Echosens”, and confirms that no results were
identified.

The EAC broadened the inclusion criteria of its independent literature search
to include any study design, which reported the use of FibroScan outside of a
hospital setting. Five studies reported on test failure and three reported test
unreliability of FibroScan in primary/community care setting (see Section 5,

Table 9 and Table 10 respectively). However, the EAC found no reported

adverse events causing patient harm in the published literature.

Adverse events identified by the clinical experts (EAC Correspondence Log,
2021) included:

¢ infrequent and minimal bruising at ribs (however the EAC would
consider this a consequence of user technique not specific to the
device),

o false negative results from FibroScan potentially giving false
reassurance that lifestyle is appropriate to the patient

e adverse mental health from incorrect diagnosis of cirrhosis (false
positive).

The EAC is satisfied that there are no major safety concerns for the Fibroscan

device.
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7 Evidence synthesis and meta-analysis

The Company conducted meta-analysis combining the detection rate of
advanced fibrosis reported by 6 studies (Mansour et al. 2021; Rhodes et al.
2021; Harris et al. 2019; ElI-Gohary et al. 2018; Harman et al. 2018; Harman
et al. 2015) and reported a diagnosis rate of 15% [95% Cl 2.7% to 27.4%)],
Figure 2. The Company referenced a step-by-step guide to conducting meta-
analysis and forest plots using Microsoft Excel spreadsheet (Neyeloff et al.
2012).

Figure 2: Company meta-analysis in Excel [taken from the Company clinical

evidence submission]

Study|Rate (C195%)
Mansour, 2021|525 (2.01-8.48)

Rhodes, 2020|2225 (3.35-41.2)

Harman, 2015|10.6% (2.11-19.2) H—t

Harman, 2018|255 (3.23-46.8)

Harris, 2019|11 5% (2. 76-20.2) He 4

El-Gohary, 2018|15.5% (2.56-28.4)

Summary|15%(2.68-27.4) 10 20 30 40 50 50 70 80

1*=96,6

It is unclear to the EAC why the Company have used meta-analysis to
combine the proportion of patients with liver fibrosis (as identified by
FibroScan and other clinical indicators) across multiple studies conducted in
different populations and different settings. The EAC attempted to numerically
replicate the meta-analysis in R (version 4.0.2) (R Core Team, 2020) using
the meta package (version 4.16-2) (Balduzzi et al. 2019). However, the EAC
was unable to calculate the same proportion of events for Harman et al.
(2015) and Harris et al. (2019), and the confidence intervals throughout meta-

analysis did not align with the Company’s analysis, see Figure 3.

Figure 3: EAC attempt to replicate the Company meta-analysis in R.
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Study Events Total Proportion 95%-CI

Mansour (2021) 25 466 — i 0.05 [0.04;0.08]
Rhodes (2021) 170 758 i—'— 0.22 [0.20;0.26]
Harman (2015) 98 366 T 027 [022;032]
Harman (2018) 230 899 i - 026 [023;0.29]
Harris (2019) 66 533 - 0.12 [0.10;0.15]
El-Gohary (2018) 141 910 —'—i 0.15 [0.13;0.18]
Fixed effect model 3932 i 0.19 [0.17; 0.20]
Random effects model —_— 0.16 [0.09; 0.28]
Prediction interval [0.03; 0.56]

Heterogeneity: /* = 96%, t° = 0.3818, p <0.01 | ' ' ' !
01 02 03 04 05

The EAC recommends that three of the six studies included in the Company
meta-analysis should be omitted. The EAC previously excluded two of the
studies due to secondary care setting of the transient elastography
measurement (Mansour et al. 2021; Rhodes et al. 2021); see Section 4.2.
Three of the studies included in the Company’s meta-analysis were from the
Nottingham Community Liver Biomarkers Cohort study, with direct overlap in
patient recruitment dates between Harman et al. (2018) and Harman et al.
(2015, duplication of results). Diagnosis of advanced fibrosis across studies
used different combinations of FibroScan, clinical data, liver aetiology blood
tests, further imaging (radiology, ultrasound, endoscopy) and liver biopsy.
Furthermore, different thresholds were applied to FibroScan results to define

advanced fibrosis:
c) Mansour et al. (2021) used greater than 8 kPa;

d) Harman et al. (2018), Harman et al. (2015) and Harris et al. (2019)

used greater than or equal to8 kPa;

e) Rhodes et al. (2021) used greater than or equal to 11 kPa for alcohol-
related liver disease and greater than or equal to 10 kPa for non-

alcoholic fatty liver disease;
f) El-Gohary et al. (2018) used between 8 and 12.9 kPa.

The Company correctly highlight significant statistical heterogeneity in the
meta-analysis (I? between 75 and 100%), as illustrated by the forest plot in
Figure 3. However, the EAC would consider that the study heterogeneity is so
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great (variation in study population, intervention applied, thresholds applied

and definition of outcome) that meta-analysis is not appropriate.

8 Interpretation of the clinical evidence

Due to the inclusion criteria applied by the EAC, the published studies

included within this assessment report were all conducted in a UK setting, and

therefore considered generalisable to the NHS. There are no major safety

concerns regarding FibroScan.

The EAC has examined the claimed benefits of FibroScan made by the

Company in the context of the clinical evidence included, Table 14.

Table 14: Summary of clinical evidence for claimed benefits

Claimed benefits EAC opinion
Enables earlier or more accurate Earlier diagnosis of fibrosis: Benefit
diagnosis likely

Driven by more people attending
appointments involving FibroScan
measurement in primary/community
care setting compared with
secondary/specialist care setting.

More accurate diagnosis of fibrosis:
Cannot be proved

Conducting histology on all patients
would be unethical or have high dropout
rates, no comparative studies identified.

Enables a test, procedure or
treatment to be done non-invasively

Patient benefit

Benefit not proved

There is no direct comparative evidence
to suggest use of FibroScan in
primary/community care reduces the
need for liver biopsy. There is potential
to use FibroScan in primary/community
setting as a triage for secondary care
referral. Clinical experts have advised
that transient elastography outcome can
guide frequency of liver assessment.
However, the outcome of transient
elastography conducted in
primary/community care setting is
unlikely to be different to the outcome of
transient elastography conducted in a
secondary/specialist setting if using the
same model of FibroScan on the same
at risk patient population.

Reduces risks, side effects or
complications

Benefit not proved

There is no direct comparative evidence
to suggest use of FibroScan in
primary/community care setting reduces
the need for liver biopsy (as above).

No adverse events associated with
FibroScan were identified in the
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literature; this would be applicable to
FibroScan conducted in any setting.

The experts agreed that the lifestyle
interventions that would be
recommended if a patient received a
false positive result (to support weight
loss or reduce drinking) are not harmful
(in fact, likely to be beneficial in any
case for patients at risk of fibrosis) so no
danger of harm caused through
inappropriate treatment. Avoidable
biopsy may be a consequence of a false
positive; however other investigations
are likely to be carried out in secondary
care before proceeding to liver biopsy
(EAC Correspondence Log, 2021).

The clinical experts also considered the
possibility that false negative tests may
provide false reassurance and
encourage persisting with negative
behaviour. However disease
progression tends to be slow, and at risk
patients are reviewed regularly therefore
the implications of this are minimal (EAC
Correspondence Log, 2021).

Enable behaviour changes or
lifestyle interventions

Benefit likel
It is plausible that increased attendance

of liver assessment (including
FibroScan) in a primary/community
setting increases the proportion of
patients and frequency at which patients
receive behavioural/lifestyle advice.
Reinson et al. (2021) suggests that
alcohol and weight advice were not
adhered to at 54 months follow-up
following first liver assessment, which
suggests additional support or more
frequent measurement may be required
in some at-risk patient groups.

Enables delivery of care in primary
care setting (for example, GP or
community services) rather than in
secondary care setting

System benefits

Benefit likel
The clinical evidence demonstrates the

successful use of FibroScan in a variety
of settings (GP, community clinics,
drug/alcohol centres, homeless centres,
mobile outreach services). Clinical
experts advise that transient
elastography would not be repeated in
secondary care.

Scanning outside a secondary care
setting removes burden from hospitals
(waiting lists, referral delays). Test
failure, test reliability and patient habitus
may result in patient requiring scan in
hospital setting.

Increase compliance

Benefit likely
No directly comparative evidence to

suggest that there is increased uptake of
FibroScan in primary or community care
than in secondary or specialist care
setting. However clinical experts have
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advised that proportions not attending
are lower in a non-hospital setting (10%

vs. 40%).
Avoid unnecessary referrals to Benefit unclear
secondary care Rates of referral to secondary care may

depend on the pathway and threshold
applied to the FibroScan outputs (as
advised by experts). Increased uptake of
transient elastography measurement in
primary/community care setting, may
lead to earlier detection and
management, thus avoiding secondary
care referrals. Clinical experts agree that
use of the device has the potential to
reduce burden on hospital outpatient
clinics (EAC Correspondence Log,
2021). However, use of FibroScan in a
primary or community care setting will
not eliminate all referrals to secondary
care; for example test failures, unreliable
results, unavailability of devices (and
XL+ probes) and application of
thresholds will still require referral to
secondary care.

Requires less time Requires less time to diagnosis: Benefit
likely

No direct comparator evidence directly
supports this outcome. Different
thresholds have been used across the
published evidence, to support different
diagnostic and referral pathways.
However, due to higher attendance in a
non-hospital setting, clinical experts
have recognised the potential for
FibroScan to detect liver disease earlier
in the patient pathway (EAC
Correspondence Log, 2021).

Abbreviations: EAC, external assessment centre

8.1 Integration into the NHS
The included clinical evidence demonstrates the successful use of FibroScan

across a range of settings (including GP practices, community clinics, drug or
alcohol centres, homeless centres, mobile outreach services) with
measurements taken by liver nurses and peer support workers. This
demonstrates the versatility of the FibroScan device, and its likely ease of
use. The experts have advised that FibroScan is used across a range of
specialties including cardiology, dermatology, endocrinology,
gastroenterology, heptatology, rheumatology as well as general practice, drug

and alcohol, obesity care and cystic fibrosis teams (EAC Correspondence
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Log, 2021). The clinical experts advised that local diagnosis is an additional
benefit to patients (with fewer hospital visits and reduced wait times), with

repeated measurements enabling ongoing monitoring in the community.

The majority of evidence included in this assessment report used older
models of FibroScan (FS402, FS502) which are now no longer available, or
did not report the model. Only one study using currently available models of
FibroScan (FS430 mini+, Reinson et al. 2021) was identified by the EAC.
However the Company have claimed equivalence in clinical, biological, and
technical characteristics, and therefore equivalence of clinical evidence for all
models of FibroScan. High levels of test failure with the M+ probe have been
reported in obese populations, however access to XL+ probes is shown to

reduce this.

The clinical experts advised that FibroScan is not currently available across
regions of the UK (EAC Correspondence Log, 2021). A national UK survey of
community liver disease management completed by 159 clinical
commissioning groups (CCGs) carried out on behalf of the British Liver Trust
(Jarvis et al. 2021) suggested that 25% of CCGs use transient elastography
(FibroScan). Commissioning FibroScan in primary and community care is
likely to save costs in a different setting (such as secondary care), which may
act as a barrier to implementation. Furthermore, the clinical experts stated
that approximately one third of FibroScan devices currently in primary or
community care are older devices that cannot be upgraded and cannot
calculate the controlled attenuation parameter (CAP) related to hepatic
steatosis, EAC Correspondence Log, 2021. The EAC notes that none of the
peer-reviewed publications included in the assessment report reported CAP

as an outcome measure.

No specialised equipment is required to use FibroScan in primary or
community care, other than a clinic room and a patient couch or bed.
Echosens provides on-site training to all clinical staff operating FibroScan
(half a day for maximum of three trainees). Training comprises theory (60 to
75 minutes) and practical (120 to 180 minutes depending on the number of
participants), with each trainee required to perform at least 3 full examinations
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on 3 different volunteers. The clinical experts confirmed that anyone can be
trained to use FibroScan, with users gaining proficiency very quickly.
However, clinical experts did highlight a learning curve using the technology.
One expert stated that users need to review the elastogram not just the
numerical output from the FibroScan device, highlighting that an incorrect
elastogram can lead to an inaccurate score (EAC Correspondence Log,
2021). One expert confirmed that review of the elastogram is useful to ensure
that the probe is in the correct plane, an additional expert stated that review of
the elastogram may be relevant if readings were unsuccessful or unreliable,
an additional expert stated that elastogram review is required to ensure the
readings are reliable and that elastogram review was included in the
FibroScan training. The company confirmed that: “future operators are trained
to conduct a quality check of the elastogram during the training session”.
Disinfection of the FibroScan ultrasound transducer is required after each use.
The only consumable required to operate FibroScan is water-based jelly. No

training is required for the patient.

The clinical experts have advised that FibroScan is used variably in primary or
community care settings across the NHS. FibroScan is not currently available
on NHS Supply Chain.

8.2 Ongoing studies
The Company identified one study from the UK where recruitment had

completed (Appendix C1), for which the EAC was unable to find a publicly
available record. The EAC searched clinicaltrials.gov (on 22/09/2021) and the
ISRCTN Registry (on 23/09/2021) for “Fibroscan AND (primary OR

community)” trials starting on or after 01/01/2016 when portable FibroScan

devices, suitable for use in non-secondary care settings, were first available.
Restricting the search by setting reduced the number of results to roughly
10% of those found when searching for “Fibroscan” alone. The EAC
acknowledges that this is a limitation and that relevant studies outside of

secondary care may have been overlooked. The EAC identified one additional
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completed study using this approach (Appendix C1). No additional ongoing

studies were identified through the EAC literature search.

Two ongoing studies from the UK were identified by the EAC (Appendix C2).

Experts shared information on three additional studies:

e the Scarred Liver Project which is a programme of work that

involves broad aspects of diagnostics, implementation and
evaluation, which does not have a trial registration (hence not
identified by the EAC search);

e the knowledge of liver fibrosis affect drinking behaviour (KLIFAD)

study, which is a subset of an ongoing study identified by the EAC,
and estimated to complete at the end of 2021 (ISRCTN16922410);

e the Integrated Diagnostics for Early Diagnosis of Liver Disease (ID-
LIVER) study (conducted in Manchester), which is an observational

study with target recruitment of 1200 patients attending a

community liver assessment clinic and combines data from blood
biomarkers, single nucleotide polymorphism analysis and faecal
microbiome analysis from patients with liver disease in a database
(NCT04666402). The trial registration mentions that the study

population includes patients with fatty liver on ultrasound, however

does not explicitly mention use of FibroScan (hence not identified
in the EAC search).
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9 Economic evidence

9.1 Published economic evidence
Search strategy and selection

The Company’s search strategies for economic evidence were the same as
the clinical evidence strategies, but with the added the terms ‘cost’ and
‘economic’. These were appropriate to use, but a wider range of terms for this
concept could have identified a greater number of results. The EAC did not
carry out a separate economic literature search, as all economic evidence
would have been identified within the EAC’s clinical evidence search
(Appendix A2).

Four studies were identified by the Company; summarised in Table 1 and
reported in more detail in Section 2 of the Company Economic Submission.
The EAC considered all four studies to have relevance to the decision
problem, and did not identify any additional published economic evidence

from a UK perspective.

The Company concluded that the economic evidence supported the claimed
benefits of using FibroScan outside of a secondary care setting. These
benefits include increasing detection of NAFLD with advanced fibrosis and
cirrhosis, reducing unnecessary referrals to secondary care in low risk
patients, and delivering cost savings. The Company did not use any

parameters from the included economic studies to inform the de novo model.

Published economic evidence review

The EAC critically appraised the four relevant published studies using the
Consolidated Health Economic Evaluation Reporting Standards (CHEERS)
checklist (Husereau et al. 2013), Appendix D1. A summary of identified

economic evidence is given in Table 15.
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Table 15. Summary of economic studies identified.

decisional model
simulation, from
UK NHS
perspective.

scenario 1 (standard
care, comparator),
scenario 2 (FIB-4 and
ELF), and scenario 4
(ELF alone), in
primary care.

and local costing
tariffs.

standard care
(scenario 1).
Significant contributor
to savings was
reduction in
secondary care
referrals.

Study Methods and Population Intervention(s) Clinical and cost Summary results EAC comments
reference perspective parameters
Srivastava et al. | Cost-comparison 1,000 simulated Interventions: Clinical parameters | Total cost savings Did not conduct
(2019) analysis of five patients with scenario 3 (FIB-4 and | from published over 1 year for 1,000 PSA.

scenarios (two confirmed NAFLD. FibroScan) and evidence and expert | modelled patients
UK including Average patient was | scenario 5 (FibroScan | opinion where were £151,816

FibroScan in 50 years old, with alone), both in needed. Cost (scenario 3) and

primary care) using | elevated primary care. Other parameters from £26,889 (scenario 5),

probabilistic transaminases. scenarios are published resources | compared with

Cost-effectiveness
evaluation using
decision tree and
Markov model,
informed by
feasibility study,
from NHS England
perspective.

293 patients
identified with risk
factor for chronic
liver disease in
feasibility study from
two primary care
practices, with type 2
diabetes prevalence
of 3.7% and obesity
prevalence of
14.9%. Mean (SD)
age was 68.4 years,
and patients with
history of excessive
alcohol use were
excluded.

Tanajewski et
al. (2017)

UK, Nottingham

Intervention: Risk
Stratification Pathway
(RSP) in which
patients at high risk of
developing liver
disease are invited to
attend for TE reading
in community.

Clinical parameters
from published
evidence, expert
opinion where
needed, and
feasibility study.
Cost parameters
from published
evidence, UK local
and national
guidelines,
international clinical
practice guidelines
from European
Association for the
Study of the Liver
and American

Deterministic cost-
effectiveness analysis
found mean lifetime
costs per patient of
£9,017 for RSP,
versus £8,505 for
standard care.
Probabilistic cost-
effectiveness analysis
found mean lifetime
costs per patient of
£10,307 (95% ClI:
£3,811 to £20,442) for
RSP and £10,082
(95% CI: £3,494 to
£20,793) for standard
care. The cost

Cost difference
from PSA (£225)
different to point
estimate cost
difference
(£512).
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Study
reference

Methods and
perspective

Population

Intervention(s)

Clinical and cost
parameters

Summary results

EAC comments

Associated for the
Study of Liver
Disease, NHS
reference costs,
Personal Social
Services Unit and
NHS pay scales,
and local finance
departments.

difference from PSA
was £225 (95% CI -
£2,699 to £2,856).

Serra-Burriel et

al. (2019)

Cost-effectiveness
analysis, tuned
using diagnostic
algorithm
developed with
conditional
inference trees,
based on
previously
published cost-
effectiveness
model (Tanajewski
et al. 2017).
Perspective
“generated with
provider-direct
costs only”, over
time horizon of 30
years.

6295 patients from
six cohorts, with 378
from the UK,

undergoing TE. 6199

patients underwent
successful TE (1.5%
failed). Cohorts from
Spain, Germany and
Hong Kong included
general population
aged above 18

years, French cohort

included general
population above 45
years, cohort from
Denmark included
patients above 18
years at risk of liver
disease from
hazardous alcohol
consumption, and
UK cohort included
patients with risk
factors for chronic

Intervention: TE for
detection and risk
stratification for
advanced chronic

liver disease in adults

with suspicion of
NAFLD or ALD in
primary care setting.

Exact source of
clinical parameters
not reported, but
assumed to be a
database from each
study, including
demographics,
physical exam,
clinical and
laboratory
parameters, and
comorbidities, plus
liver biopsy results
(if available, n=352)
including Kleiner,
FIB-4 and NAFLD
fibrosis. Source of
cost parameters not
reported (appendix
referenced but not
identified by EAC).

Cost results not
reported separately
for UK cohort, but
reported numbers
needed to screen
(NNS) to identify one
case, by risk factor.
NNS for obesity is 2.7
(95% CI: 2.2 to 3.6),
for diabetes is 3.9
(95% CI: 3.1 t0 5.0),
and for excessive
alcohol use is 5.5
(95% Cl: 4.5 10 7.3).
Breakdown of fibrosis
stages identified on
biopsy, and diagnostic
accuracy, also
reported.

Only 6.0%
(378/6295) of the
included
population was
from the UK, in
an at risk
population.
However, the
modelled
pathway is of
relevance, and
some of the
results reported
may be
applicable to the
economic case
for FibroScan in
the scope of this
assessment.
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Study
reference

Methods and
perspective

Population

Intervention(s)

Clinical and cost
parameters

Summary results

EAC comments

liver disease
(hazardous alcohol
use or type 2
diabetes). Mean age
across cohort 54.7
years.

Crossan et al. Cost calculator of

(2019) three scenarios
(one including
UK FibroScan in

primary care),
perspective not
explicitly reported
(assumed to be UK
NHS).

Hypothetical cohort
of 1,000 unselected
patients with NAFLD,
being tested for
advanced fibrosis.

Intervention: scenario
2a (FibroScan in
primary care after
indeterminate FIB-4,
with referral to tertiary
care if fibrosis at F3
or above), and
scenario 2b
(FibroScan in primary
care after
indeterminate FIB-4,
with referral to tertiary
care if fibrosis at F3
or above, followed by
liver biopsy and
referral back to either
tertiary or primary
care).

Clinical parameters
from published
evidence,
assumptions, NICE
clinical guidelines for
obesity, expert
opinion. Cost
parameters from
published evidence,
British National
Formulary, expert
opinion.

At 5% prevalence of
advanced fibrosis, the
mean total cost per
person over a five
year period of
scenarios 2a and 2b
were £963 and £839,
compared with £1,100
for scenario 1 (all
patients referred to
tertiary care). At 15%
prevalence of
advanced fibrosis, the
mean total cost per
person over a five
year period of
scenarios 2a and 2b
were £1,318 and
£1,304, compared
with £1,444 for
scenario 1 (all patients
referred to tertiary
care).

Parameter
sources not well
reported. Also
includes
FibroTest and
ELF as second-
tier tests.

elastography.

Abbreviations: ALD, Alcoholic liver disease; ELF, enhanced liver fibrosis; FIB-4, fibrosis-4 (index for liver fibrosis); NAFLD, non-alcoholic fatty liver disease;
NNS, numbers needed to screen; PSA, probabilistic sensitivity analysis; RSP, Risk stratification pathway; SD, standard deviation; TE, transient
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Results from the economic evidence
Three of the economic studies (Srivastava et al. 2019, Crossan et al. 2019,
Tanajewski et al. 2017) were explicitly reported, or assumed to be, from the

perspective of the NHS in England or the UK.

Srivastava et al. (2019) and Crossan et al. (2019) were similar, with both
modelling a hypothetical cohort of 1,000 patients with NAFLD, over multiple
scenarios involving FibroScan and other non-invasive tests in primary care.
Both studies reported cost savings. Srivastava et al. (2019) reported total per-
person cost savings, over one year, of £151.83 when FibroScan was used in
conjunction with FIB-4, and £26.89 when FibroScan was used alone,
compared with standard care. Crossan et al. (2019) reported mean total costs
per person over five years at advanced fibrosis prevalences of 5% and 15%.
Two scenarios included FibroScan; the first used FibroScan after an
indeterminate FIB-4 result, with referral to tertiary care with fibrosis at F3 or
above, and the second extended this by following the tertiary care referral with
a liver biopsy, and referral back to tertiary or primary care. These scenarios
were compared with a scenario assuming all patients were referred to tertiary
care. At 5% prevalence, the mean total costs per person over five years were
£963 in the first scenario, and £839 in the second, compared with £1,100 for
all patients being referred. At 15% prevalence, the mean total costs per
person over five years were £1,318 and £1,304, compared with £1,444 for all

patients being referred.

In contrast to Srivastava et al. (2019) and Crossan et al. (2019), who reported
on a cohort with known liver disease, Tanajewski et al. (2017) modelled
patients with risk factors for liver disease, and compared a risk stratification
pathway (RSP), where those with known risk factors were invited to have
FibroScan in primary care, with standard care. They reported lifetime costs
per patient of £9,017 for RSP, versus £8,505 for standard care, using
deterministic cost-effectiveness analysis. Probabilistic cost-effectiveness
analysis found mean lifetime costs per patient of £10,307 (95% CI: £3,811 to
£20,442) for RSP and £10,082 (95% CI: £3,494 to £20,793) for standard care;
therefore a cost difference of £225 (95% ClI: -£2,699 to £2,856). Given the
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wide confidence intervals, that the confidence interval for the cost difference
crosses zero, and that the results represents lifetime costs, no conclusions
may be drawn on the cost-effectiveness of using FibroScan in the population,

and pathway, reported.

Serra-Burriel et al. (2019) did not report costs specific to the cohort from the
UK, but reported the numbers needed to screen to detect one case with
fibrosis stage of F2 or higher were lowest in the obese subgroup at 2.7 (95%
Cl: 2.2 to 3.6). The numbers needed to screen in the diabetes cohort was 3.9
(95% CI: 3.1 to 5.0), and for excessive alcohol use was 5.5 (95% CI: 4.5 to
7.3).

9.2 Company de novo cost analysis
Economic model structure
The Company developed a de novo cost consequences model in an

executable Excel spreadsheet, described across 13 worksheets. The EAC
critically appraised the de novo model and its narrative description in the
Company’s Economic Submission using the Drummond checklist (Drummond
et al. 1996), Appendix D2. The model included 24 parameters and 7 costs,
and compared the use of FibroScan outside of secondary or specialist care,
with its use in secondary or specialist care. The cost-consequences model
consisted of a single decision tree, following a patient from the time the
decision is made using FIB-4 to determine whether FibroScan is indicated,
through testing in either secondary or specialist care, or outside of secondary
or specialist care. The structure of each arm is identical, with patients either
attending or not attending their scan. For patients who do not attend their
FibroScan appointment, their pathway ends with either no liver disease or a
missed diagnosis of liver disease. These same endpoints are reached if the
patient attends for FibroScan, but the scan fails and no result is available. If a
reliable result is produced, the patient is either referred to a hepatologist, or
not referred to a hepatologist, and if they are not referred, they may undergo a
behavioural intervention or have no further management. Embedded macros
were used for deterministic sensitivity analysis (DSA) and probabilistic

sensitivity analysis (PSA). The structure of the model is shown in Figure 4.
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Figure 4: Structure of the de novo economic model [taken from Company

model]
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The EAC considers the approach taken by the Company, in developing a de
novo decision tree using a cost-consequences framework, to be appropriate.
Only two of the published economic studies (Srivastava et al. 2019 and
Crossan et al. 2019) could have supported this economic evaluation. Crossan
et al. (2019) modelled pathways over a five year time horizon, with repeated
testing in primary care for patients with fibrosis levels less than F3, and
repeated follow-up in tertiary care for those with F3 fibrosis or higher. The
EAC considered this pathway and time horizon more complex than necessary
to assess the economic case for adopting FibroScan outside of secondary or

specialist care. Srivastava et al. (2019) modelled a diagnostic pathway over a
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one year time horizon, followed by a five year timeframe to assess longer
term disease progression, complications, and outcomes. The EAC also
considered this more complex than necessary for the decision problem
(where the same FibroScan device would be used in the same at-risk
population, but with measurement taken in different setting by different staff).
However, the EAC considered that aspects of the first year of the pathway
modelled by Srivastava et al. (2019) should have been incorporated into the
Company’s de novo model, in particular the referral to specialist care in case
of a failed reading. When asked to describe the steps taken after an invalid
FibroScan reading in primary care, the clinical experts indicated a referral to

secondary or specialist care was likely (EAC Correspondence Log, 2021).

Population

The Company defined the population, broadly in line with the scope, as
“people having FibroScan to assess for liver fibrosis or cirrhosis (as per
current NHS practice).” The Company assumed that the indication for
FibroScan was a FIB-4 score in the “high risk” range. This is in line with the
BSG Guidelines for NAFLD, although this also suggests using the NAFLD

Fibrosis Score. There are other indications for using FibroScan, as reported

by the literature (Table 4), the Company, and the clinical experts (EAC
Correspondence Log, 2021). For example these may include ELF, AST to
ALT ratio, BMI, AUDIT questionnaire, presence of comorbidities such as
diabetes, obesity and hypertension, use of certain medications (for example,
tamoxifen and methotrexate), or family history of liver disease. One clinical
expert advised that blood markers have very good negative predictive value
for ruling out liver disease, but poorer positive predictive value for ruling in

significant disease (EAC Correspondence Log, 2021).
The Company further clarified the population as people with:

¢ Non-alcoholic fatty liver disease;

e Suspected non-alcoholic fatty liver disease (for example, those with
metabolic syndrome or type 2 diabetes);

e Alcohol-related liver disease;
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e Suspected alcohol-related liver disease (for example, those with
hazardous alcohol use); or

e Hepatitis infection.
The submitted de novo model is also able to perform subgroup analysis on
people with non-alcoholic fatty liver disease, alcohol-related liver disease, and

hepatitis infection.

For the purposes of this assessment, its is assumed that the patients currently
being referred for transient elastography in secondary or specialist care,
would be the same people offered transient elastography measurement within
a primary or community care setting. However, it is plausible that if FibroScan
was more readily available in primary care, that GPs may choose to use it in
broader populations. The Company’s “cost per scan” model may also require
wider use; “cost per scan” model in a non-hospital setting is £58, with a
minimum of 25 scans per month, minimum contract term of 36 months. From
NHS Reference Costs, a total of 3,561 ultrasound elastography (HRG RD48Z
within the diagnostic imaging “IMAG” datasheet) investigations were
conducted in outpatients 2019/20. Only 11 non-hospital centres would be
required (at 25 per month) to achieve 3,561 scans in a 12 month period.
However this is an upper estimate because HRG RD48Z is not specific to
FibroScan (and may include elastography conducted on ultrasound
machines), and is not restricted anatomically to the liver (for example,
ultrasound elastography may also be used on the breast, prostate and
thyroid). Therefore, the definition of “at risk” patients and eligiblility criteria for
transient elastography measurement in a primary or community care setting,
and the subsequent criteria for referral to secondary or specialist care
(following transient elastography measurement in primary or community care)

should be explicitly defined.

Intervention and comparator

The Company defined the intervention and comparator with no deviation from
the published scope. The intervention is “FibroScan done outside secondary
or specialist care (for example, GP or community services)”, and the

comparator is “FibroScan done in secondary or specialist care”.
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Outcomes

The outcomes influencing the costs of the use of FibroScan are: the
proportion of patients scheduled for scans who actually attend, the prevalence
of liver disease requiring referral to hepatology, and the prevalence of liver
disease not requiring referral to hepatology, but requiring behavioural

intervention.

The Company also reported changes in other outcomes between FibroScan
used in secondary or specialist care, and FibroScan used outside of
secondary or specialist care:

e Number of referrals to hepatologist after scan;

e Number of referrals to behavioural intervention;

e Missed diagnosis of liver disease; and

e Total number of visits to hepatology department.
There are further outcomes of relevance to the decision problem that were
omitted by the Company. The only treatment costs included were for
behavioural interventions in those not requiring referral to hepatology, which
the EAC considered appropriate, as relatively few patients would likely be
referred to hepatology, and there would be many options for further
investigations or treatment, perhaps spanning many months or years, which
would add unnecessary complexity to the model. There are also potential
benefits of moving FibroScan out of secondary or specialist care, that are not
captured by the Company’s de novo model. For patients, these include
reduced waiting times for FibroScan, and shorter time to diagnosis, and for
healthcare providers, there may be fewer emergency care admissions with
decompensated cirrhosis, if cases of liver disease are identified sooner.
However, the EAC acknowledges the limited data to support these outcomes,

and considers their exclusion from the model appropriate.
Time horizon

The Company reported having used a time horizon of less than one year, as
the FibroScan test and decisions regarding treatment should be completed

within this time, to allow any differences between model arms to be captured.
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As treatment outcomes have been omitted from the model the EAC considers

this time horizon appropriate. However, as FibroScan measurement is

repeated in some patients (with frequency dependent upon severity of

fibrosis), the cost saving presented in the Company model may represent a

lower estimate. Due to the short time horizon, the Company applied no

discount rate, which the EAC considered appropriate.

Assumptions

The Company summarised the assumptions made in their de novo model, in

Table 2 of the Company Economic Submission, summarised by the EAC in

Table 16.

Table 16: Assumptions made by the Company to support de novo model

failure rate of the
scan in returning an
image is the same,

return a liver
stiffness
measurement is

Assumption (from Company Company EAC comment
Company justification source
submission)
Once patient has The underlying No source The EAC considers the
attended scan, the prevalence of liver provided. justification for this
proportion requiring disease is not assumption to need
referral to a affected by the care clarification. The
hepatologist is the setting. Furthermore, prevalence of liver disease
same regardless of the ability of the may vary by care setting.
whether the scan is scan to identify liver People presenting directly
received inside or disease is the same to secondary care (via
outside of secondary | regardless of care A&E, for example) may be
care setting more likely to have liver
disease requiring
hepatology referral, and
are not excluded by the
scope, nor by the
population defined by the
Company. The EAC would
suggest the population
being assessed is people
identified in primary care
as requiring FibroScan to
assess for liver fibrosis or
cirrhosis. The ability of the
scan to identify liver
disease may also differ by
setting if a suitable probe
is not available in primary
care (see assumption
below).
Once patient has The likelihood that No source The EAC considers it
attended scan, the the scan fails to provided. appropriate to assume

that a fully trained,
competent user, who
performs enough scans to
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regardless of
whether the scan is
received inside or
outside of secondary
care

dependent on the
patient
characteristics, and
not the care setting.

maintain their skills, and
has access to the same
device and probes, will
achieve the same
success, regardless of
setting. This is supported
by comments from the
clinical experts, although
they also highlighted a
learning curve for new
users (EAC
Correspondence Log,
2021). The EAC has noted
from Hospital Episodes
Statistics data that 3,688
ultrasound elastography
investigations were
recorded in 2019 to 2020.
The EAC assumes this
includes FibroScan, and
non-FibroScan ultrasound
elastography including
that performed on other
organs. As this is likely an
upper estimate, the EAC
is concerned about the
level of adoption needed
outside of secondary or
specialist care to maintain
user skills and also meet
the Company’s Pay Per
Scan requirement of 25
scans per month (3,688
scans per year is 307 per
month, and equates to a
maximum of 12 centres
performing 25 scans
each). It is likely that the
referral criteria would need
to be broadened to meet
these requirements, which
is not accounted for in the
model.

In the current
submission, the
likelihood of a patient
attending the scan is
assumed to be the
same across all
subgroups.

Patient behaviour is
not expected to differ
by subgroup.
However, further
analyses of the
Southampton CCG
pilot study may
provide subgroup-
specific information
on attendance rates
in the near future.

No source
provided.

The EAC acknowledges
that the Company made
this assumption in the
absence of subgroup-
specific evidence from the
Southampton CCG pilot
study. However, the EAC
considers it inappropriate,
and considers it plausible
that different subgroups
would have different levels
of investment in their
health and therefore
different willingness to
attend for diagnosis and
treatment. This is
supported by comments
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from the clinical experts
(EAC Correspondence
Log, 2021) and findings
reported by Knight et al.
(2020) that, for example,
patients with type 2
diabetes are likely to
attend healthcare
appointments due to
regular ongoing disease
monitoring. Other groups,
with no prior risk factors or
indication of ill-health, may
be surprised to be invited
and more likely not to
attend. EI-Gohary et al.
(2018) also reported
different levels of
attendance for FibroScan
in primary care, which
depended on whether
patients were referred by
their GP, identified using
their medical records as
being high risk, or deemed
at risk following
completion of the AUDIT
guestionnaire.

If the patient does
not require a referral
to a hepatologist, the
likelihood of requiring
a behavioural
intervention is the
same inside or
outside of secondary
care

Treatment received
when a scan shows
no requirement for a
hepatologist referral
is the same
regardless of care
setting

No source
provided.

The EAC considers this an
appropriate assumption,
provided there are
consistently applied
guidelines for offering a
behavioural intervention.
However, the EAC sought
clinical expert opinion on
the appropriateness of
assuming the behavioural
intervention would be
delivered by a GP, after
referral back to primary
care. Clinical experts
generally agreed that
either the behavioural
intervention is delivered
immediately following
FibroScan at the same
appointment, or that it
would be sensible to do so
(EAC Correspondence
Log, 2021).

The proportion of
patients requiring
referral for specialist
treatment within
those who have liver
disease is assumed
to be the same in the
subgroups as in the
overall population

Data on referrals
was available for the
overall population
from the
Southampton CCG
pilot study, however,
subgroup-specific
information was not.
The underlying

No source
provided.

In the absence of further
evidence, the EAC
considers this an
appropriate assumption.
However, the EAC notes
that different subgroups
may present for diagnosis
and treatment at different
stages of disease, which
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prevalence of liver
disease does differ
between subgroups,
but the distribution of
severities at the time
of identification was
assumed to be the
same.

may increase referrals in
some subgroups.

point for the model is
a FIB-4 test used to
stratify patients into
needing FibroScan
investigation or not.

therefore no
justification provided.

In secondary or In line with UK No source The EAC sought clinical

specialist care, clinical practice provided. expert opinion and

patients identified as received varying

requiring specialist responses. Some

treatment are indicated that in

assumed to be secondary care,

invited for a follow-up FibroScan and treatment

visit to initiate the initiation could be carried

treatment. out at the same visit.
Others indicated that the
maijority would return for a
follow up appointment, or
that it depends on the
cause of liver disease, or
the availability of the
technology (EAC
Correspondence Log,
2021). However, given the
heterogeneity in
responses, the EAC
considers it appropriate to
assume that those having
FibroScan in secondary
care and needing
treatment, would be
invited for a follow up
appointment with
hepatology.

If the patient attends | Not reported in No source The EAC considers this

the scan, then for a assumptions table, provided. assumption incorrect. The

small proportion of therefore no clinical experts indicated

patients the scan justification provided. that if FibroScan failed in

may fail to produce primary care, a further

results. In these fibrosis test, or secondary

cases... the or specialist care should

diagnosis will be be sought (EAC

missed and the liver Correspondence Log,

disease will remain 2021).

untreated for the

proportion of patients

with underlying liver

disease.

The Company Not reported in No source The EAC acknowledges

assumes the starting | assumptions table, provided. lack of national guidance

on referral criteria for
FibroScan in secondary
care. Clinical experts and
published evidence
suggest that referral
criteria could be based on,
for example: FIB-4,
AST/ALT, NAFLD fibrosis
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score, BMI, diagnosis of
Type 2 diabetes, alcohol
AUDIT questionnaire,
patients at risk of hepatitis.

The Company
assumes that
FibroScan, used in
any setting, has
maximum sensitivity
and specificity, and
there are no false
positives or false
negatives.

Not reported in
assumptions table,
therefore no
justification provided.

No source
provided.

The EAC considers it
appropriate that false
positives and negatives
were not modelled, as one
clinical expert commented
that true false positive and
negative rates are not
known (EAC
Correspondence Log,
2021), and this would
introduce further
uncertainty into the model.
The experts agreed that
FibroScan has high
negative predictive value,
and using a threshold of
15 kPa, sensitivity of
around 70%. However, it
was estimated that around
50% of cirrhosis cases are
identified through events,
rather than testing, and
repeated testing of those
at risk would minimise the
chance of missing cases.
Experts generally
considered the impact of
false positive results to be
better than false
negatives, as patients may
be reassured that they do
not have fibrosis or
cirrhosis if they have been
thoroughly investigated,
and if lifestyle advice is
given, this will do no harm
but may be beneficial in
those at risk. However,
one expert noted that
patients may be falsely
reassured by a false
positive result, that they
are healthy and do not
need to take action to
reduce alcohol
consumption, or lose
weight, for example (EAC
Correspondence Log,
2021).

Abbreviations: A&E, accident and emergency; AUDIT, alcohol use disorders identification
test; CCG, clinical commissioning group; EAC, external assessment centre
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Validation of the economic model

In the Economic Submission, the Company reported that the model

underwent conceptual and technical validation. Conceptual validation was

performed by comparing pathways described in the Southampton CCG pilot

study (unpublished, details shared by Company), and by consultations with

Echosens’ clinical experts with experience of patient referral practices in the

UK. A separate person, who had not been involved in the original

programming, did technical validation by checking the calculations and

formulae, and another member of the team checked the parameter values

used as inputs to the model.

For verification, the EAC was able to replicate the Company model using R

programming language (R Core Team, 2020) and the rdecision package

(version 1.1.0) (Appendix E1).

Economic model parameters
Clinical parameters and variables

The Company reported the values for the clinical parameters and variables

used in the model in Table 3 of the Company Economic Submission. A variety

of sources were used, as summarised in Table 17.

Table 17: Clinical parameters used in the Company’s model and any changes

made by the EAC

Variable Company Source EAC comment
[arm of value, range
model] and
distribution
(if applied)
Does not 11% Southampton CCG This value is in broad agreement with the
attend scan advice gained from clinical experts (EAC
Univariate: Correspondence Log, 2021). However,
[Non- range 9% to the uptake reported in the published
hospital 14% literature was between 38% and 97%
setting] from 5 studies in GP, clinic, and
PSA: Beta homeless hostel settings. This
(0=66, corresponds to non-attendance between
B=533) 3% and 62%, which is not covered by the

PSA distribution stipulated by the
Company (which corresponds to a 95%
Cl of 8.6% to 13.6%. This will be
addressed in sensitivity analysis.
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Variable Company Source EAC comment
[arm of value, range
model] and
distribution
(if applied)
Does not 20% Southampton CCG There is no published comparative data
attend scan to support this. The EAC notes that
Univariate: parameters used to describe the beta

[Hospital range 16% to distribution are incorrect. An email
setting] 24% provided by the Company alongside their
Economic submission states the following
PSA: Beta parameters should have been used:
(a=79.8, a=46, B=170. This corresponds to a 95%
=319.2) Cl of 16.1% to 27.0%.
However, clinical experts reported non-
attendance proportions of up to 40% in
secondary care (EAC Correspondence
Log, 2021).The EAC therefore
recommends that the base-case estimate
be increased in line with this, and the
uncertainty addressed in sensitivity
analysis.
Scan 95% Assumption based on | The EAC was unable to verify the
produces a scan fails ratios parameters due to lack of reporting of
result PSA: Beta source.
(a=4.05,
[Both arms] | p=0.21) The EAC notes that there are two

elements to consider:

1) failure to obtain 10 valid
measurements (in line with FibroScan
instructions for use). This ranged
between 1.7% (Reinson et al. 2021) and
2.2% (Harman et al. 2018) in broad
screening populations in the clinical
evidence;

2) unreliability based on IQR/median ratio
(in line with FibroScan instructions for
use) which was approximately 4.9%
(Harman et al. 2018).

The EAC notes that test failure and test
unreliability were both much higher in
obese patients. Therefore, the EAC
recommends that inability to produce a
result includes the combination of test
failure and test unreliability of 7%, and
that this is increased in sensitivity
analysis. That is, scan produces a result
in 93% of cases in primary care.

The EAC would suggest that test failure
related to patient habitus will be the same
regardless of setting. However test failure
due to lack of access to XL+ probe, and
reduced experience of the technology

External Assessment Centre report: GID-MT562 FibroScan
Date: November 2021

86 of 222




Variable
[arm of
model]

Company
value, range
and
distribution
(if applied)

Source

EAC comment

may result in test failure being increased
outwith a hospital setting. Test failurewill
be addressed in two-way sensitivity
analysis.

No liver
disease

[Both arms]

55%

PSA: Beta
(a=505,
B=405)

El-Gohary et al.
(2018)

The EAC notes that the Company has
assumed that all patients in the EI-
Gohary et al. (2018) study with a
transient elastography value above 6 kPa
are considered to have liver disease
(405/910), therefore leaving 55%
(505/910) with no liver disease. The EAC
also notes that the beta distribution
parameters stipulated by the Company
correspond to a narrow 95% CI of 52.3%
to 58.7%, but acknowledges that this is
derived from the counts observed in the
study and can therefore be justified.
However, if a threshold of 8 kPa was
used (in line with the majority of studies
identified in the clinical evidence) then
the proportion considered to have liver
disease would be 20% (185/910), and
therefore 80% (725/910) with no liver
disease may be more appropriate.
Thresholds used in different publications
are applied in scenario analysis, to inform
proportions referred to hepatology,
behavioural intervention or no further
intervention.

Harman et al. (2018) identified elevated
liver stiffness (at least 8 kPa) in 230/899
patients, that is no liver disease in 74%.
Harman et al. (2018) includes subgroup
analysis: hazardous alcohol use, type 2
diabetes, hazardous alcohol use and type
2 diabetes, and elevated ALT levels.
However the EAC would recommend a
different three-tiered threshold approach
(based on referral pathway described in
Chalmers et al. 2019 — see below).

Requires
referral to
hepatologist

[Both arms]

23.6%

PSA: Beta
(a=126,
=407)

Southampton CCG

The EAC notes that the 23.6% from this
source could be referred to as the
proportion with liver disease, as
individuals without liver disease on
FibroScan are unlikely to be referred to
hepatology unless there are other
concerns (and therefore is likely double
counting with parameter above from a
different source).
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Variable
[arm of
model]

Company
value, range
and
distribution
(if applied)

Source

EAC comment

The EAC would instead recommend a
three tiered threshold approach, in line
with the pathway described by Chalmers
et al. 2019) based on liver stiffness:

- Less than 8 kPa: no further
referrals/investigations (76.9%;
740/962)

- Between 8.0kPa and 14.9 kPa:
provide behavioural advice, repeat 3-
5 years (17.2%; 165/962)

- 15 kPa or higher: refer to hepatology
(5.9%; 57/962)

Behavioural
intervention

100%

Range 90%
to 100%

Assumption

The EAC would recommend a three
tiered approach, as described by
Chalmers et al. (2019), and stated above.

The EAC notes that biopsy is not
included explicitly as an outcome, and
assumes that this has been excluded to
simplify the model due to the assumption
that the proportion being referred for
biopsy will be the same in both arms. The
EAC also considers that it would apply to
a small proportion of patients, and that it
would take place after referral to
hepatology.

Abbreviations: ALT, alanine aminotransferase; CCG, clinical commissioning group; ClI,
confidence interval; EAC, external assessment centre; PSA, probabilistic sensitivity analysis

Resource identification, measurement and valuation

The cost parameters used in the Company de novo model are summarised in

Table 18.

Table 18: Cost parameters used in the de novo model
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Cost parameter

Company
value
(distribution,
if applied)

Source

EAC comment

FibroScan “Go”
(230) — Pay Per
Exam outside of
secondary/specialist
care

£70.00

Company Economic
Submission

Company confirmed error in
economic model, should be
£58 (EAC Correspondence
Log, 2021). The EAC notes
that this cost differs from the
cost of FibroScan applied in
primary care assumed in
published economic
evidence; ranging from
£37.30 (Tanajewksi et al.
2017) to £47.00 (Crossan et
al. 2019), and it cannot be
assumed that the reported
studies would remain cost
saving if the FibroScan cost
of £58.00 in primary care
was applied.

15 minutes of staff
time to perform and
evaluate scan

£10.50

(Range: £8.44

£42.00 per hour,
PSSRU Unit Costs of
Health and Social

Company clarified that the
hourly cost was obtained
from Table 10.2 of the

outside of to £12.56) Care 2020 PSSRU Unit Costs 2020
secondary or report (EAC Communication
specialist care Nurse (GP practice) Log, 2021). For its base
incl. qualification case, the EAC instead used
costs a cost of £38.00 per hour,
which excludes qualification
costs, in line with the
indication in the Company’s
economic submission that
FibroScan could be used by
suitably trained healthcare
assistants, therefore
negating the need for nursing
qualifications.
Cost of FibroScan £80.50 Cost per scan Amended to £68.50 when
outside of (£70.00) and staff exploring the Company
secondary or (Range: time to perform and model using the correct pay
specialist care £64.72 to evaluate scan per scan model cost as
£96.28) (£10.50) above. The EAC used

£67.50 in its base case, as
above.
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in secondary or
specialist care

NHS costs 2019-20

IMAGOP RD48Z;
Ultrasound
Elastography

Cost parameter | Company Source EAC comment
value
(distribution,
if applied)
Cost of FibroScan £43.93 National Schedule of | Company also confirmed that

FibroScan is not currently
available in secondary care
on a pay-per-scan basis
(EAC Correspondence Log,
2021). However, the
Company have used HRG
bundled cost.

HRG code RD48Z for
ultrasound elastography may
include other organs or non-
FibroScan elastography (that
is, the HRG code is not
exclusive to FibroScan used
for liver). Within 2019-20, the
activity for this HRG code
was 3,561 in outpatients,
representing a weighted
average cost of £61.98 each
(NHS Reference Costs,
2019-20, HRG RD48Z;
“IMAG” worksheet).
However, this included a
relatively small number of
investigations from a small
number of centres. The EAC
therefore concludes that the
£43.93 used by the Company
is appropriate for the base
case, but will increase this to
£61.98 in scenario analysis.

The EAC also applied this
cost to the “Further Tests”
branch in both arms of its
base case, where FibroScan
has failed. The EAC
considers this an appropriate
estimation as non-FibroScan
ultrasound elastography may
be used, or this may be an
appropriate average between
a cheaper blood test or more
expensive imaging modality.
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Cost parameter | Company Source EAC comment
value
(distribution,
if applied)
Staff time to £93.19 National Schedule of | Staff time to perform and
perform and NHS costs 2019-20 evaluate scan is already
evaluate scan in incorporated within the HRG
secondary or 306 Hepatology bundled cost above (RD482)
specialist care WF01B; Non- and therefore this cost
Admitted Face-to- should be removed to avoid
Face Attendance, double counting. [This is the
First (Non- Consultant | consequence of comparing a
led) bundled HRG cost from
secondary care, with a
microcosting in a non-
hospital setting where an
HRG code does not currently
exist].
Cost for scan in £137.12 Cost per scan Cost of scan in secondary
secondary or (£43.93) and staff care is represented by HRG
specialist care time to perform and bundled cost, additional staff
evaluate scan time costs not required (as
(£93.19) above).
Cost of missed £93.19 National Schedule of | No changes required.
appointment in NHS costs 2019-20 Howeve, the EAC notes that
secondary or (Range: the Company model did not
specialist care. £74.92 to 306 Hepatology account for costs of missed
£111.45) WF01B; Non- appointments in the non-
Admitted Face-to- secondary care arm.
Face Attendance,
First (Non- Consultant | For its base case, the EAC
led) assumed the cost of a
missed appointment in each
arm would be the same as if
the appointment had been
attended. In scenario
analysis, the EAC considered
the cost of a missed
appointment to be nurse time
only. In primary care, this
was 15 minutes at £38.00
per hour (as above), and in
secondary care was 15
minutes at £50 per hour
(PSSRU Unit Costs 2020;
Hospital based nurse, band
6).
Referral to £207.86 National Schedule of | No changes required.
hepatologist from NHS costs 2019-20
outside of (Range:
secondary or £167.12 1o 306 Hepatology
specialist care £248.60) WF01B; Non-

Admitted Face-to-
Face Attendance,
First (Consultant led)
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Cost parameter | Company Source EAC comment
value
(distribution,
if applied)
Follow-up visit to £164.75 National Schedule of | No changes required.
hepatologist after NHS costs 2019-20
scan in secondary (Range: The EAC has also used this
or specialist care £132.46 to 306 Hepatology value in a scenario analysis
£197.04) WFO01A; Non- where it is assumed that
Admitted Face-to- patients requiring
Face Attendance, behavioural intervention,
Follow-up (Consultant | receive this in the same
led) setting as FibroScan. A
further scenario assumes the
intervention is delivered in
secondary care by a
telephone call and costs
£89.52 (NHS Reference
Costs, 2019-20; Consultant
led, HRG WF01C Non-
admitted face-to-face
attendance, follow-up).
GP consultation £39.23 PSSRU Unit Costs of | Company clarified that this
Health and Social value was obtained from
(Range: Care 2020 Table 10.3b of the PSSRU
£31.54 to Unit Costs 2020 report (EAC
£46.92) General practitioner Communication Log, 2021).
per patient contact
lasting 9.22 minutes
incl. qualification
costs

Abbreviations: EAC, external assessment centre; HRG, Health Resource Group; PSSRU,
Personal Social Services Research Unit

Sensitivity analysis
Deterministic sensitivity analysis

The Company used univariate deterministic sensitivity analysis, varying model

parameters individually according to their 95% confidence intervals where

available, or assuming 10% variation of the mean. The Company did not vary

all individual cost parameters, but where appropriate, instead varied

composite pathway costs associated with chance nodes in the model, as

given in Table 18. This was said to account for potential differences in, for

example, the number of visits required, or the length of time required for

scanning individual patients.

Probabilistic sensitivity analysis
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https://www.england.nhs.uk/wp-content/uploads/2021/06/National_Schedule_of_NHS_Costs_FY1920.xlsx
https://www.england.nhs.uk/wp-content/uploads/2021/06/National_Schedule_of_NHS_Costs_FY1920.xlsx
https://kar.kent.ac.uk/84818/13/Unit_Costs_of_Health_and_Social_Care_2020%20%281%29.pdf
https://kar.kent.ac.uk/84818/13/Unit_Costs_of_Health_and_Social_Care_2020%20%281%29.pdf

Probabilistic sensitivity analysis (PSA) was used to account for combined
variability in outcomes due to parameter uncertainty. Parameter estimates
were randomly sampled 1,000 times, from probability distributions given in

Table 17 and Table 18, to determine total scan costs per patient. The EAC

notes that “No liver disease” was included twice in the PSA, separately for
those attending the scan and those not attending the scan. This may have
inappropriately widened the 95% confidence interval of cost differences in
PSA.

Subgroup analysis

The Company reported separate results for three subgroups using data from
El-Gohary et al. (2018):

¢ Non-alcoholic fatty liver disease;
e Alcohol-related liver disease; and
e Hepatitis-related liver disease.
The proportion of patients with no liver disease and the proportion referred to

a hepatologist varied for each subgroup.

9.3 Results from the economic modelling
Base case results

In the Company’s base case, the use of FibroScan outside of secondary or
specialist care was £139.65 per person, compared with £180.70 per person in
secondary or specialist care, resulting in an overall cost-saving per patient of
£41.05, Table 19. Cost savings were driven by reduction in scanning costs
and fewer missed appointments when using FibroScan outside of a hospital

setting.
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Table 19: Summary of base case results

*

Company estimate

Mean cost per
patient per scan
using FibroScan

outside of
secondary or
specialist care

Mean cost per
patient per scan
using FibroScan in
secondary or
specialist care

Difference (Outside
of secondary care
minus within
secondary care)t

Scan costs £71.63 £109.70 -£38.06
Missed appointment £1.16 £18.64 £17.48
costs

Hepatologist referral £41.54 £29.60 £11.94
costs

Behavioural £25.32 £22.77 £2.56

intervention costs

Total (per patient) £139.65 £180.71% -£41.05

* Taken from Table 9 of Company’s Economic Submission.

& Corrected by the EAC from £180.57, note further discrepancies due to rounding.

1 Negative values (shaded green) indicate a cost saving.

In the base case, the Company reported more referrals for hepatology and

behavioural interventions in those receiving FibroScan outside of secondary

or specialist care, Table 20; this was a direct consequence of a higher

proportion of patients attending a non-hospital setting.
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Table 20: Resource use in base case

Resource

FibroScan
outside of
secondary or
specialist care

FibroScan in secondary or
specialist care

Difference
(Outside of
secondary care
minus within

department

secondary

care)
Number of referrals
to hepatologist 0.20 0.18 0.02
after scan
Number of referrals
to behavioural 0.65 0.58 0.07
intervention
Missed diagnosis 0.07 0.11 -0.04
of liver disease
Total number of
visits to hepatology 0.20 0.98% -0.74

& Corrected by the EAC from 0.94, as failed scans in secondary care had not been counted as
visits to the hepatology department in the Company model.

Sensitivity analysis results

In the Company’s univariate deterministic sensitivity analysis, all results

showed the use of FibroScan outside of secondary or specialist care to be

cost saving, when compared to its use in secondary or specialist care. The

tornado diagram (Figure 5) shows that the result is most sensitive to changes

in the scanning costs in secondary or specialist care, followed by the scanning

costs outside of secondary or specialist care.
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Figure 5: Tornado diagram of Company’s univariate deterministic sensitivity analysis [taken from Company model, EAC assumes
costs are in GBP (£) and not dollars ($)]
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The Company’s probabilistic sensitivity analysis found the use of FibroScan
outside of secondary or specialist care to be cost incurring in only 0.3% of

simulations, with a mean difference in cost per patient between FibroScan

outside of secondary or specialist care, and FibroScan in secondary or
specialist care of -£41.44 (95% CI -£12.66 to -£71.44).

The Company reported that FibroScan used outside of secondary or specialist

care was cost saving in all subgroups assessed, when compared to

FibroScan used in secondary or specialist care, Table 21.

Table 21: Results of Company’s subgroup analyses

Subgroup

Mean discounted
cost per patient per
scan using
FibroScan outside
of secondary or
specialist care

Mean discounted
cost per patient per
scan using
FibroScan in
secondary or
specialist care

Difference (Outside
of secondary care
minus within
secondary care)

Patients with non-
alcoholic fatty liver

£139.67

£180.70

-£41.03

disease

Patients with
alcohol-related liver
disease

Patients with
hepatitis-related
liver disease

£134.86 £177.48 -£42.62

£173.11 £203.07 -£29.96

Additional results

The EAC explored the Company model by making the following changes,
Table 22. Note that the Company confirmed that the incorrect cost of
FibroScan in a primary or community care setting was applied in their original
economic model (was £70, however should have been £58). Therefore, the

EAC has applied this change in all subsequent analysis.
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Table 22: EAC changes implemented in the Company model, and the effect of each change separately

Parameter Basecase Updated | Cost of Cost of Cost EAC comment
value value FibroScan | FibroScan | difference
(Company) | (EAC) in non- in hospital | (non-
hospital setting hospital —
setting hospital)

Basecase N/A N/A £139.65 £180.70 -£41.05
Cost of FibroScan £70 £58 £128.97 £180.70 -£51.73 Company confirmed error in “pay per scan” cost for FibroScan
(primary/community) in primary/community care setting. Reduction in FibroScan
P Y y scan cost, increases cost saving as expected.
Cost of FibroScan £43.93 £61.98 £128.97 £219.14 -£90.17 Weighted average of all outpatient appointments (n=3561,
(secondary/specialist) HRG: RD48Z7) increases cost of ultrasound elastography in

ryisp secondary or specialist care setting, increases cost saving
Remove staff costs £93.19 £0 £128.97 £87.51 +£41.46 Interpretation costs included in HRG (removed staff time
associated with costs to avoid double counting).
FibroScan
interpretation*
Attend 75% £110.35 £180.70 -£70.34 As there are no subsequent healthcare costs associated with
( r%}afr}gsmmunit y 89% 60% £90.38 £180.70 -£90.32 non-attendance, increasing the probability of non-attendance
primary y 45% £70.41 £180.70 | £110.09 | increases cost savings.
Test fail 10% £125.45 £177.94 -£52.49 As there are no subsequent costs associated with test failure

estial ‘jre vy | 5% 20% £118.41 £172.43 _£54.02 in the Company model, increasing the probability of test

(primary/community) 30% £111.37 | £166.92 | -£5554 | failure increases cost savings.
Missed liver di 40% £128.97 £180.70 -£51.73 No cost consequence of “missing” liver disease.
( i '/‘(’:f):m'rf’fr?lfe) 45% 30% £128.97 | £180.70 | -£51.73
primary d 20% £128.97 | £180.70 | -£51.73
Referral to hepatologist 23.6% 15% £116.65 £172.46 -£55.80 Reduction in referrals to hepatology increases cost savings.
( e /(‘:’omenﬁir‘]’itogjs 10% £109.53 | £167.69 | -£58.16
primary Y 5% £102.40 | £162.92 | -£60.52
Behavioural 100% 90% £126.44 £178.42 -£51.99 Reduction in behavioural advice (some patients incorrectly
intervention 80% £123.90 £176.15 -£52.24 referred) increases cost savings.
(primary/community)* 70% £121.37 £173.87 -£52.50

*Change in addition to Cost of FibroScan in primary/community care being £58
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EAC base case

The EAC made changes to the Company’s model, to define its own base
case, shown in Figure 6. Based on clinical expert opinion (EAC
Correspondence Log, 2021), the EAC added a branch for follow up after a
failed FibroScan test, in which it was assumed patients would be referred from
primary care to secondary care for further tests, or would undergo further
tests if they had the first FibroScan test in secondary care. The EAC also
assumed that a patient referred from primary care to secondary care following
a failed FibroScan may fail to attend, and made further changes to the model
to reflect this. It is assumed in the base case, and sensitivity and scenario
analyses, that the probability of attending in secondary care is the same
regardless of whether the patient is attending secondary care for a first
FibroScan, or further tests after a failed FibroScan in primary care. The EAC
acknowledges that attendance proportions may vary, however, there is no
published comparative data to inform this. The EAC assumed that all patients
who failed to attend their scan had unknown outcomes, and did not assume
prevalence of liver disease or no liver disease in this population. The results

from the EAC base case are reported in Table 23.
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Figure 6: Model structure of EAC base-case
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Table 23: EAC base case results

Mean cost per Mean cost per Difference (Outside
patient per scan patient per scan of secondary care
using FibroScan using FibroScan in minus within

outside of secondary or secondary care)t
secondary or specialist care

specialist care

Total cost per patient £80.57 £51.21 £29.36
Patients with 125 400 275
unknown outcomes

Costs due to missed £2,048.25 £17,572.00 £15,523.75
appointments

Patients referred to 50 33 17
hepatology

T Negative values (shaded green) indicate a cost saving, or benefit in terms of fewer
patients with unknown outcomes or a greater number of patients referred to hepatology.
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Sensitivity analysis results

The EAC did one way deterministic sensitivity analysis (DSA), including only
probability of test failure, which was varied over its 95% confidence interval,
with the rest of the variables set to their point estimates. All other variables
were considered in other sensitivity analyses, but could not be aggregated
and represented as distributions due to a lack of robust published data. The

tornado diagram is shown in Figure 7.

The mean cost difference from probabilistic sensitivity analysis between
primary care and secondary care (that is, mean cost in primary care, minus
mean cost in secondary care) was £29.35 (95% CI £29.23 to £29.49) per
patient, and no simulations were cost saving; however PSA has little value as
only one parameter (test failure) had a distribution (beta) applied. To account

for large uncertainties a range of scenario analyses were conducted.

Figure 7: One-way deterministic sensitivity analysis (DSA)

Test failure (both arms), 0.087 0.0541
Behavioural intervention rate, 0172|0172
|
Attendance rate (primary), 09049
:
Discharge with no intervention, 0769 (0769
|
Hepatalogy referral rate, 0.0593|0.0593
:
Attendance rate (secondary), 0606
|
| I '| I |
-20.45 -28.35 -28.25

Mean cost saving
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Due to large uncertainties, the EAC did two-way DSA, varying attendance

proportions in primary care across the range reported in the clinical literature

(that is, between 37% and 97%), and varying attendance in secondary care

relative to this, Table 24. The use of FibroScan in primary care was not found

to be cost saving under any combination of attendance in primary care and

relative attendance in secondary care.

Table 24: Two-way sensitivity analysis of attendance proportions in primary or

community care, and secondary or specialist care settings using EAC model.

Attendance in primary care
Relative
attendance
in secondary
care 37% 47% 57% 67% 77% 87% 97%
0.9 £24.90 £25.26 £25.62 £25.98 £26.33 £26.69 £27.05
0.8 £25.35 £25.83 £26.31 £26.79 £27.27 £27.75 £28.23
0.7 £25.80 £26.40 £27.00 £27.60 £28.20 £28.81 £29.41
0.6 £26.25 £26.97 £27.69 £28.42 £29.14 £29.86 £30.59
0.5 £26.70 £27.54 £28.38 £29.23 £30.07 £30.92 £31.76
0.4 £27.14 £28.11 £29.08 £30.04 £31.01 £31.98 £32.94
0.3 £27.59 £28.68 £29.77 £30.86 £31.94 £33.03 £34.12
0.2 £28.04 £29.25 £30.46 £31.67 £32.88 £34.09 £35.30
0.1 £28.49 £29.82 £31.15 £32.48 £33.81 £35.14 £36.47

Cells shaded red indicate the use of FibroScan in primary care to be cost incurring, when

compared with use of FibroScan in secondary or specialist care.

The EAC completed a number of scenario analyses, Table 25. Although the

clinical experts reported that a behavioural intervention would be likely to be

given at the FibroScan appointment, the EAC considered scenarios in which

this was given as a separate GP appointment, and as a separate appointment
in the same setting as the FibroScan test. As the available clinical evidence is
heterogeneous in terms of population, and thresholds used to guide referrals,
the EAC also varied proportions being referred to hepatology, for behavioural
interventions, or for no further management. For the base case referral
proportions only, the EAC also considered that, in secondary care, the follow

up for behavioural intervention may be given by a telephone call.
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The clinical experts considered that the test failures for FibroScan should be
equivalent, regardless of the setting. However, the EAC modelled two
scenarios in which test failure varied by setting. The first considered the
proportion of failed tests to be 5% in both arms, which included only the
unreliable results from Harman et al. (2018), and not those who could not be
scanned. The second scenario accounted for the possibility of an XL+ probe
not being available in primary care, perhaps due to loss or damage, and set

failures only in primary care to 7%.

The EAC also considered the impact of FibroScan in primary care being
carried out by a community nurse, instead of a practice nurse, and considered
the impact of costing missed appointments as nurse time only in both settings,

omitting the cost of FibroScan.

To address the possibility that the weighted average cost of ultrasound

elastography at £61.98 is more representative, this was also considered as a

separate scenario.

Table 25: Scenario analysis using EAC model.

Scenario Updated Cost per Cost per Cost
values patient patient difference
(primary) (secondary)
Base-case N/A £80.57 £51.21 £29.36
Behavioural therapy:
£0 (assumed within
measurement visit)
Cost of additional GP | Behavioural £86.20 £54.97 £31.23
appointment added to | therapy:
patients receiving £39.23
behavioural
intervention
Cost of additional Behavioural £86.20 £66.99 £19.21
appointment (GP for therapy:
primary care, primary care
outpatients in £39.23,
secondary care) Secondary
added to patients care
receiving behavioural | £164.75
intervention
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Scenario Updated Cost per Cost per Cost
values patient patient difference
(primary) (secondary)
Referral proportions Hepatology
(actual) from referral: £89.79 £56.09 £33.70
Chalmers et al. (2020) | 108/962
Behavioural
intervention:
114/962
No
intervention:
740/962
Referral proportions Hepatology £78.67 £50.21 £28.46
from El-Gohary et al. referral:
(2018) based on liver | 44/910
stiffness: Behavioural
- Hepatology: 213 intervention:
kPa 141/910
- Behavioural: 8- No
12.9 kPa intervention:
- No intervention: 725/910
liver warning (6-8
kPa) and no
fibrosis (<6 kPa)
Referral proportions Hepatology £78.67 £50.21 £21.46
from EI-Gohary et al. referral:
(2018) based on liver | 44/910
stiffness: Behavioural
- Hepatology: 213 intervention:
kPa 361/910
- Behavioural: No
progressive 8- intervention:
12.9 kPa & liver 505/910
warning (6-8 kPa)
- No intervention:
no fibrosis (<6
kPa)
Referral proportions Hepatology £81.70 £51.82 £29.88
from Matthews et al. referral: 5/76
(2019): Behavioural
- Hepatology: 212.5 | intervention:
kPa 7176
- Behavioural: 28 No
kPa & < 12.5 kPa | intervention:
- No intervention: 64/76
liver warning (27.1
kPa & <8 kPa)
with no
intervention (<7.1
kPa)
Referral proportions Hepatology £81.70 £51.82 £29.88
from Matthews et al. referral: 5/76
(2019): Behavioural
- Hepatology: 212.5 | intervention:
kPa 15/76
- Behavioural: 28 No
kPa & < 12.5 kPa | intervention:
and liver warning | 56/76
(7.1 kPa & <8
kPa)
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Scenario Updated Cost per Cost per Cost
values patient patient difference
(primary) (secondary)
- No intervention:
no intervention
(<7.1 kPa)
Referral proportions Hepatology £86.51 £54.36 £32.15
from Roberts et al. referral:
(2015): 17/182
- Hepatology: 12- Behavioural
20kPa and >20 intervention:
kPa 19/182
- Behavioural: 8-12 | No
kPa intervention:
- No intervention: 146/182
<8 kPa
Decreasing failuresin | Test failure £79.98 £50.79 £29.19
both arms rate of 5% in
both arms
(a=44, B=855)
Decreasing failure Test failure £80.57 £50.86 £29.71
rate in secondary care | proportion of
only 5% in
secondary
care (a=44,
=855), 7% in
primary care
(a=64, B=855)
Cost of Band 4 £30.00 per £78.57 £51.21 £24.36
community nurse hour
using FibroScan in
primary care, instead
of practice nurse
Behavioural Behavioural £84.20 £59.79 £24.41
intervention in therapy
secondary care arm (secondary
delivered by phone care): £89.52
call
FibroScan cost in FibroScan £81.70 £70.02 £11.68
secondary care (secondary
increased to weighted | care): £61.98
average of all TEs in
outpatient setting
Missed appointment Cost of £73.98 £38.64 £35.34
costed as staff time missed
only appointment:
£9.50
(primary
care); £12.50
(secondary
care)
Abbreviations: TE, transient elastography
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In addition to the scenarios presented in Table 25, the EAC modelled the
same sets of referral proportions from different studies, whilst also varying the
delivery of behavioural interventions to include their delivery in a separate
appointment, either with their GP in all cases, or in the same setting as
FibroScan. None of these scenarios were found to be cost saving, and the
results have therefore been omitted from Table 25. The EAC considers that
the number of referrals for behavioural intervention that would be needed to
result in a cost saving, to be unlikely to be realised in practice. These would
also need to be delivered in a separate appointment, likely in the same setting
as the FibroScan test, which the EAC also considers unlikely, based on
clinical expert opinion (EAC Correspondence Log, 2021). The EAC notes that
the results in Table 25 using proportions from the same studies, result in the
same costs, because the same proportions are referred to hepatology, and
behavioural interventions, although in different proportions, are assumed to be
be delivered at the same appointment as FibroScan, and therefore incur no

additional cost.

Threshold analysis

The EAC considered threshold analysis, in which the cost per FibroScan in
primary care was varied, to identify the cost per scan at which its use in
primary care became cost neutral. The results of this are shown in Table 26,
and the EAC found the threshold below which the use of FibroScan in primary

care becomes cost saving is £28.50.

Table 26: Threshold analysis of FibroScan in primary care using EAC model

Cost of FibroScan in primary Cost per patient | Cost per patient Cost difference
care in primary care in secondary care

£58.00 (base case) £80.57 £51.21 £29.36

£40.00 £62.57 £51.21 £11.36

£30.00 £52.57 £51.21 £1.36

£25.00 £47.57 £51.21 -£3.64
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9.4 The EAC’s interpretation of the economic evidence

Four published economic studies were identified as being relevant to the
scope, and two of these reported cost savings for the use of FibroScan in
primary care (Srivastava et al. 2019, Crossan et al. 2019). These studies, and
Tanajewski et al. (2018) were from the perspective of the NHS in the UK or
England. However, Tanajewski et al. (2018) found the use of FibroScan
outside of secondary or specialist care likely to be cost neutral. This is likely
due to the use of a more broad “at risk” population, compared with the
population modelled by Srivastava et al. (2019) and Crossan et al. (2019),

who were known to have NAFLD.

The Company’s economic model, based on a decision tree, estimated that
use of FibroScan outside a hospital setting would lead to a saving of £41.44
per patient compared with standard care (£139.65 outside hospital versus
£180.71 in hospital; 95% CI of saving £12.66 to £71.44). The Company model
was applicable to the decision problem, although the EAC considered some
assumptions to be inappropriate and after seeking expert opinion, likely not to
be in line with current NHS practice. Primarily, the Company had assumed
that a failed FibroScan in either setting would not be investigated further. The
clinical experts disagreed with this and judged that a further test for fibrosis, or
referral to secondary care, should be sought (EAC Correspondence Log,
2021). The clinical experts also considered that for those patients requiring a
behavioural intervention, in their experience, this either would be delivered at
the same appointment as FibroScan, or in ideal circumstances, should be
(EAC Correspondence Log, 2021). This differed from the Company model in
that it was assumed that all patients who needed a behavioural intervention
were referred back to their GP to receive this. The EAC replicated the
Company’s model, but identified that the Company had twice included the
time required for hospital-based healthcare professionals to perform and
interpret scans (once via a micro-costing and once via a bundled tariff cost).
The EAC considered that the model was therefore not generalisable to UK
NHS use.
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The EAC base case addressed these issues in the Company model, and
found the use of FibroScan in primary care, compared with the use of
FibroScan in secondary or specialist care, to be cost incurring by £29.36 per
patient. This result was consistent with Tanajewski et al. (2017) who also
reported a point estimate for their risk stratification pathway that was cost
incurring, when not considering utility. The point estimate of the EAC’s base
case was consistent with the result of PSA which found the mean cost
difference between arms to be £29.35 (95% CI £29.23 to £29.49), and found
none of the 1,000 simulations to be cost saving. The confidence interval for
PSA was narrow because the EAC found little direct evidence to inform
meaningful choices for uncertainty parameters for most model variables. Both
one way and two way DSA were also used, which, again, found the use of
FibroScan in primary care to be cost incurring. Multiple scenarios were also
modelled, in which the proportions having each outcome (hepatology referral,
behavioural intervention, and no further management) were varied according
to the published literature, and in which it was assumed that those having a
behavioural intervention received this at a separate appointment, either with
their GP, or in the same setting as FibroScan. Another scenario varied the
test failures using published data from Harman et al. (2018), from 7% in both
arms in the base case, to 5% in both arms, and to 5% in secondary care and
7% in primary care, to account for the possibility of an XL+ probe being
unavailable in primary care for those patients who needed it. The cost of
FibroScan in primary care was also varied, assuming a community nurse
performed the scan, instead of a practice nurse, and the cost of missed
appointments were also varied in both arms, assuming they incurred only
wasted nurse time and not the cost of the test. The EAC also considered a
weighted average HRG cost of all referrals for transient elastography, of
£61.98, as the cost of FibroScan in secondary care. However, it is
acknowledged this was reported for relatively few investigations, and for only
two centres, which means the £43.93 used in the base case is likely to be
more representative. The EAC did not find the use of FibroScan in primary
care to be cost saving in any modelled scenario, and considers that a large
incremental number of referrals for behavioural intervention would be needed,

and that these would need to be delivered in the same setting as the
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FibroScan test, to change the direction of results. Based on expert opinion,
the EAC considers this unlikely to be plausible in NHS practice (EAC
Correspondence Log, 2021). The EAC performed threshold analysis on the
cost of FibroScan in primary care, and found that, for the base case, the
approximate cost per scan below which FibroScan would become cost saving
is £28.50.

As stated in the clinical evidence section, the clinical experts advised that
approximately one third of FibroScan devices currently used in primary or
community care are older models that cannot be upgraded and cannot
perform CAP measurement. However, the Company has shared a “pay per
scan” model (with minimum 36 month contract, and minimum 25 scans per
month) that would support the use of upgraded devices and includes training,
installation, service and calibration costs, hardware, M+ and XL+ probes, and
CAP (EAC Correspondence Log, 2021). The EAC has calculated that to
deliver, using FibroScan in primary care, the 3,688 transient elastography
exams delivered in 2019 to 2020 in secondary care, approximately 11 centres
performing 25 scans per month each, would be needed. As this number
reflects all transient elastography exams, including those using conventional
ultrasound instead of FibroScan, and those performed on other organs, even
fewer centres may be needed in order to achieve 25 scans per month. Not
only will 11 primary care centres offering FibroScan not provide sufficient
nationwide coverage to replace FibroScan in secondary care, GPs are
potentially likely to use FibroScan in more patients, because it is more readily
available to them. Although this is outside of the scope of this assessment,
the EAC considers it important to note this possibility, and considers this more
likely to be the case in primary care centres that are struggling to meet the
requirement of 25 scans per month, as they will be charged for them
regardless of whether they are used or not. This may then have implications
for detection of liver disease, and onward referral to hepatology, although this

has not been modelled.
The EAC notes that neither the Company’s model nor the EAC model

consider the following:
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e The opportunity costs associated with the current service model of

delivering FibroScan in secondary care;

e Efficiency gains and improved service resilience arising from
delivering FibroScan tests in a community diagnostic hub setting

(either via a pay-per-use model or a capital purchase model);

e Increased utility associated with referring more people to lifestyle

intervention programmes.
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10 Conclusions

10.1 Conclusions from the clinical evidence
The Company identified seven papers, of which the EAC considered three out

of scope. An independent search by the EAC identified an additional 15
papers. A total of nine peer-reviewed publications (one RCT, five cross-
sectional, two cohort and one qualitative study) and ten available in abstract

form only were included in the EAC assessment.

There is wide variation in the referral criteria used in current NHS practice for
transient elastography measurement in secondary care. No evidence was
identified which directly compared the use of FibroScan in primary or
community care against its use in secondary or specialist care, in line with the
final scope. However, clinical experts advised that attendance of FibroScan
assessment in primary or community settings are higher than that of hospital
setting. Test failure and unreliable test results from transient elastography
measurements were reported in the literature, however this may be related to
device/probe availability, limited user experience, or as a direct consequence

of patient habitus (the latter also resulting in test failure in hospital setting).

No diagnostic accuracy studies were identified. The clinical experts
considered that false negative results may provide false reassurance of
lifestyle choices to patients and discourage changing to healthier lifestyle
choices. However, at-risk patients would undergo regular review, and
because disease progression is slow the patient impact of false negative
results from FibroScan used in primary care are low. Unnecessary biopsy
may be a consequence of a false positive result, however other investigations
are likely to be carried out in secondary care before proceeding to liver biopsy
rather than basing a decision on transient elastography results from primary
care alone. The experts agreed that the lifestyle interventions recommended if
a patient received a false positive result (to support weight loss or reduce

drinking) are unlikely to cause harm through inappropriate treatment.

Variability in FibroScan measurements of +/-5 kPa has been reported in two
papers. This degree of variability may influence clinical decisions when
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applying thresholds to FibroScan outcome (for example thresholds of 6 kPa,
8, 12 and 15 kPa have been applied in the literature). No adverse events

associated with FibroScan were identified.

10.2 Conclusions from the economic evidence

Four published economic studies were relevant to the scope, with three from
the perspective of the NHS in the UK or England. Two reported cost savings
for the use of FibroScan in primary care (Srivastava et al. 2019, Crossan et al.
2019), and one (Tanajewski et al. 2018) found the use of FibroScan outside of

secondary or specialist care likely to be cost neutral.

The generalisability of the Company model to UK NHS practice was limited by
two assumptions: that a failed FibroScan in either setting would not be
investigated further; and that all patients who needed a behavioural
intervention would be referred back to their GP to receive this. The
Company’s decision tree estimated that use of FibroScan in primary care
would save £41.44 per patient compared with its use in secondary care
(£139.65 versus £180.71; 95% CI of saving £12.66 to £71.44). However, the
model included staff time to perform and interpret FibroScan in secondary
care, when this was included in the HRG code assumed by the Company as

the cost of FibroScan alone.

The EAC base case found the use of FibroScan in primary care, to be cost
incurring by £29.36 per patient. Little direct evidence was available to inform
uncertainty parameters for most model variables in PSA, but uncertainies
were considered in univariate sensitivity or scenario analyses. The EAC did
not find the use of FibroScan in primary care to be cost saving in any
modelled scenario, and found on threshold analysis using the base case, that
the approximate cost per scan below which FibroScan would become cost
saving is £28.50.

The Company has shared a “pay per scan” model (with minimum 25 scans
per month for minimum contract length of 36 months). Given the relatively low
number of transient elastography exams (3,688 in 2019/20) delivered in

secondary care, the EAC considers the low number of centres needed to
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reach 25 scans per month, unlikely to provide sufficient nationwide coverage
to replace FibroScan in secondary care. GPs are also potentially likely to use
FibroScan in more patients, because it is more readily available, which may
impact on detection of liver disease, and onward referral to hepatology. The
EAC considers that although performing the scan outside a hospital setting
may be marginally cost incurring, there may be wider economic and patient
benefit, particularly if provided as part of an integrated liver assessment

pathway with well-defined referral criteria.

11 Summary of the combined clinical and

economic sections

The EAC has identified no direct comparative evidence for the relative clinical
effectiveness of FibroScan between the two settings. No adverse events were
identified. The EAC found that performing the scan outside a hospital setting
may be marginally cost incurring on a per-patient basis. Given the Company’s
“cost per scan” model, implementation in diagnostic hubs may be appropriate,
although the minimum 25 scans per month may be difficult to achieve in terms
of both patient convenience, and not broadening the referral criteria in a way
that overwhelms hepatology services. However, the EAC considers that,
provided clinical equivalence is demonstrated, there may be wider economic
and patient benefit associated with providing FibroScan outside a hospital
setting, particularly if provided as part of an integrated liver assessment

pathway with well-defined referral criteria.

12 Implications for research

There are no diagnostic accuracy studies which directly compare the use of

FibroScan in non-hospital setting (with GP practice nurses/technicians) with
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measurements obtained in a hospital setting (by secondary care healthcare

professionals).

Test-retest reliability from published evidence has reported limits of
agreement varying up to +/-5 kPa; this may impact clinical interpretation and
decision making of referral pathway when thresholds of 6 kPa, 8 kPa, 12 kPa,

15 kPa are set (in line with the published literature).

A study in which each member of a cohort of eligible patients was measured
both in one or more primary care locations, and in secondary care (with each
setting blinded to the results of the other) would directly address the decision
problem (that is whether there is an effect size associated with the setting). By
using the principles of efficient experimental design, a similar study approach
could also assess the variance associated with test-retest reliability and the

effect of other relevant factors, such as operator experience.
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14 Appendices

Appendix A: Clinical literature search

Appendix A1: PRESS checklist for search strategy peer review

Question

Y/N

Notes

Translation of the research question

strategies explained?

Does the search strategy match Yes

the research question/PICO?

Are the search concepts clear? Yes FibroScan and liver and primary
care

Are there too many or too few Okay It would also have been appropriate

PICO elements included? to include UK setting

Are the search concepts too Okay

narrow or too broad?

Does the search retrieve too Too few | The Company ran two versions of

many or too few records? the search — with and without the

(Please show number of hits term ‘primary care’. There were too

per line.) few records when they included
primary care, but that was due to
lack of synonyms for that concept,
rather than it being inappropriate to
include.

Are unconventional or complex N/A

Boolean and proximity operators (these

vary based on search service)

Are Boolean or proximity
operators used correctly?

Yes

Is the use of nesting with
brackets appropriate and
effective for the search?

Yes

If NOT is used, is this likely to
result in any unintended
exclusions?

N/A

Could precision be improved by
using proximity operators (eg,
adjacent, near, within) or
phrase searching instead of
AND?

No

Is the width of proximity
operators suitable (eg, might
adj5 pick up more variants than
adj2)?

N/A

Subject headings (datab

ase specific)

headings missing; for example,
previous index terms?

Are the subject headings Yes
relevant?
Are any relevant subject Yes For primary care, a wide range of

subject headings could have been
used but were not — including
‘Primary Health Care’ itself.
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Relevant subject headings
pertaining to liver were also not
used (e.g. ‘Liver Cirrhosis’).
However, the majority of the records
that such subject terms would have
retrieved were retrieved anyway by
‘liver’ being searched across ‘all
fields’

Are any subject headings too No
broad or too narrow?
Are subject headings exploded Yes Liver (the only heading used) is not
where necessary and vice exploded, but its narrower terms
versa? aren’t that relevant

Are major headings (“starring” N/A
or restrict to focus) used? If so,
is there adequate justification?
Are subheadings missing? N/A
Are subheadings attached to N/A
subject headings? (Floating
subheadings may be preferred.)
Are floating subheadings N/A
relevant and used
appropriately?
Are both subject headings and No ‘Primary care’ is searched in title
terms in free text (see the and abstract fields only, not as a
following) used for each subject heading

concept?

Text word searching (free text)
Does the search include all Yes
spelling variants in free text (eg,
UK vs. US spelling)?

Does the search include all No There are many additional options
synonyms or antonyms (eg, for primary care

opposites)?
Does the search capture N/A
relevant truncation (ie, is
truncation at the correct place)?

Is the truncation too broad or N/A
too narrow?
Are acronyms or abbreviations N/A

used appropriately? Do they
capture irrelevant material? Are
the full terms also included?
Are the keywords specific No More keywords are required
enough or too broad? Are too
many or too few keywords
used? Are stop words used?

Have the appropriate fields No Title and abstract fields are fine, but
been searched; for example, is other fields (including subject

the choice of the text word heading, device name, keywords,
fields (.tw.) or all fields (.af.) etc) may have been useful to use
appropriate? Are there any too

other fields to be included or
excluded (database specific)?
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Should any long strings be
broken into several shorter
search statements?

No

Spelling, syntax, and line numbers

Are there any spelling errors? No

Are there any errors in system No

syntax; for example, the use of

a truncation symbol from a

different search interface?

Are there incorrect line No Several terms are rendered

combinations or orphan lines superfluous by others — all the liver

(i.e., lines that are not referred terms bar liver[All Fields], and

to in the final summation that "Vibration Controlled Transient

could indicate an error in an Elastography"[Tiab]

AND or OR statement)?

Limits and filters

Are all limits and filters used Yes Only a date limit was used (2004-

appropriately and are they present). This is around the time of

relevant given the research the first use of FibroScan so seems

question? relevant. However, FibroScan was
first used in 2003, so 2003-present
may have been more appropriate.

Are all limits and filters used Yes

appropriately and are they

relevant for the database?

Are any potentially helpful limits No The date limit could have been

or filters missing? Are the limits 2003-present. No additional limits

or filters too broad or too essential.

narrow? Can any limits or filters

be added or taken away?

Are sources cited for the filters N/A

used?
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Appendix A2: Literature search conducted by EAC

Results from each source

Database name (and platform, where
applicable)

Years/dates covered
by the search (where

Number of
records

applicable) retrieved

Ovid MEDLINE® and Epub Ahead of Print, In- 1 January 2003 to 29 69

Process, In-Data-Review and Other Non-Indexed [September 2021

Citations and Daily

Embase (on Ovid) 1 January 2003 to 29 [283
September 2021

CINAHL (EBSCO) 1 January 2003 to 29 |94
September 2021

Cochrane Library (via Wiley) - Cochrane Database |All available to 29 2

of Systematic Reviews September 2021

Cochrane Library (via Wiley) - CENTRAL All available to 29 11
September 2021

INAHTA All available to 29 2
September 2021

Clinicaltrials.gov All available to 29 4
September 2021

WHO ICTRP All available to 29 11
September 2021

IDEAS/RePEc All available to 29 19
September 2021

NHSEED All available to 29 3
September 2021

Total number of records retrieved from all 498

sources

Total number of records after de-duplication 410

Source: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-
Review and Other Non-Indexed Citations and Daily <1946 to September

29, 2021>

Interface/URL: OvidSP

Database coverage dates: 1946 to present
Search date: 30/9/2021

Retrieved records: 69

1 | ((transient adj6 elastograph$) and (hepat$ or steato$ or 2674
cirrho$ or liver$)).mp.
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2 | (fibroscan$ or echosens$ or fibro-scan$ or fs402 or fs502 or | 1520
fs230 or fs430 or fs530 or fs630 or vcte$).mp.
3 | liver stiffness measurement$.mp. 1337
4 | (controlled attenuation parameter$ and (hepat$ or steato$ 577
or cirrho$ or liver$)).mp.
5 |1or2o0r3o0r4 3954
6 | General Practitioners/ 8957
7 | physicians, family/ or physicians, primary care/ 20594
8 | general practice/ or family practice/ 76534
9 | exp Primary Health Care/ 174432
10 | exp Community Health Services/ 317297
11 | Ambulatory Care/ 44929
12 | exp Allied Health Personnel/ 51616
13 | exp nurses/ or nursing staff/ 112434
14 | (general practi$ or family practi$ or family physician$ or 586520
primary health$ or (primary adj4 (care or screen$)) or
(community adj5 (treat$ or care$ or screen$ or
intervention$)) or check-up$ or checkup$ or gp or gps or
((community or prevent$) adj3 service$) or outreach).mp,in.
15 | (radiologist$ or radiographer$ or sonographer$ or 60970
ultrasonographer$ or liver nurse$ or specialist nurse$).mp.
16 | (earl$ adj4 (diagnos$ or identif$ or detect$ or screen$)).mp. | 323959
17 | (low$ adj3 (level$ or value$) adj3 (fat$ or stiff$)).mp. 2426
18 | (routine$ adj4 (test$ or practi$ or screen$)).mp. 80418
19 | referral.mp. 159729
20 | or/6-19 1586576
21 | 5and 20 481
22 | exp United Kingdom/ 379042
23 | (national health service* or nhs*).ti,ab,in. 228628
24 | (english not ((published or publication* or translat* or written | 41924
or language™ or speak® or literature or citation*) adj5
english)).ti,ab.
25 | (gb or "g.b." or britain* or (british* not "british columbia") or 2227726
uk or "u.k." or united kingdom* or (england* not "new
england") or northern ireland* or northern irish* or scotland*
or scottish* or ((wales or "south wales") not "new south
wales") or welsh*).ti,ab,jw,in.
26 | (bath or "bath's" or ((birmingham not alabama*) or 1549363
("birmingham's" not alabama®) or bradford or "bradford's" or
brighton or "brighton's" or bristol or "bristol's" or carlisle* or
"carlisle's" or (cambridge not (massachusetts* or boston* or
harvard*)) or ("cambridge's" not (massachusetts* or boston*
or harvard®)) or (canterbury not zealand*) or ("canterbury's"
not zealand*) or chelmsford or "chelmsford's" or chester or
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"chester's" or chichester or "chichester's" or coventry or
"coventry's" or derby or "derby's" or (durham not (carolina
or nc)) or ("durham's" not (carolina* or nc)) or ely or "ely's"
or exeter or "exeter's" or gloucester or "gloucester's" or
hereford or "hereford's" or hull or "hull's" or lancaster or
"lancaster's" or leeds* or leicester or "leicester's" or (lincoln
not nebraska®) or ("lincoln's" not nebraska*) or (liverpool not
(new south wales* or nsw)) or ("liverpool's" not (new south
wales* or nsw)) or ((london not (ontario* or ont or toronto*))
or ("london's" not (ontario* or ont or toronto*)) or
manchester or "manchester's" or (newcastle not (new south
wales* or nsw)) or ("newcastle's" not (new south wales* or
nsw)) or norwich or "norwich's" or nottingham or
"nottingham's" or oxford or "oxford's" or peterborough or
peterborough‘ s" or plymouth or pIymouth' s" or portsmouth
r "portsmouth's" or preston or "preston's" or ripon or
rlpon's" or salford or "salford's" or salisbury or "salisbury's"
or sheffield or "sheffield's" or southampton or
"southampton's" or st albans or stoke or "stoke's" or
sunderland or "sunderland's" or truro or "truro's" or
wakefield or "wakefield's" or wells or westminster or
"westminster's" or winchester or "winchester's" or
wolverhampton or "wolverhampton's" or (worcester not
(massachusetts* or boston* or harvard®)) or ("worcester's"
not (massachusetts* or boston* or harvard®)) or (york not
("new york™ or ny or ontario* or ont or toronto*)) or ("york's"
not ("new york™ or ny or ontario* or ont or
toronto*))))).ti,ab,in.

27 (bangor or "bangor's" or cardiff or "cardiff's" or newport or 61691
"newport's" or st asaph or "st asaph's" or st davids or
swansea or "swansea's").ti,ab,in.

28 | (aberdeen or "aberdeen's" or dundee or "dundee's" or 228878
edinburgh or "edinburgh's" or glasgow or "glasgow's" or
inverness or (perth not australia*) or ("perth's" not australia®)
or stirling or "stirling's").ti,ab,in.

29 | (armagh or "armagh's" or belfast or "belfast's" or lisburn or 29323
"lisburn's" or Iondonderry or "londonderry's" or derry or
"derry's" or newry or "newry's").ti,ab,in.

30 | (exp africa/ or exp americas/ or exp antarctic regions/ or exp | 3084766
arctic regions/ or exp asia/ or exp australia/ or exp oceania/)
not (exp united kingdom/ or europe/)

31 | (or/22-29) not 30 [UK FILTER FROM 2658088
https://onlinelibrary.wiley.com/doi/full/10.1111/hir.12252]

32 | 21 and 31 71

33 | limit 32 to (editorial or letter) 1

34 | 32 not 33 70

35 | limit 34 to yr="2003 -Current" 69
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| 36 | limit 35 to english language

69

Source: Ovid Embase <1974 to 2021 September 29>

Interface/URL: OvidSP
Database coverage dates: 1974 to present
Search date: 30/9/2021
Retrieved records: 283

1 | ((transient adj6 elastograph$) and (hepat$ or steato$ or 7385
cirrho$ or liver$)).mp.
2 | (fibroscan$ or echosens$ or fibro-scan$ or fs402 or fs502 or | 6637
fs230 or fs430 or fs530 or fs630 or vcte$).mp.
3 | liver stiffness measurement$.mp. 3207
4 | (controlled attenuation parameter$ and (hepat$ or steato$ or | 1429
cirrho$ or liver$)).mp.
5 [1or2or3or4 11798
6 | general practitioner/ 106035
7 | general practice/ 80155
8 | primary medical care/ 114435
9 | exp community care/ 121480
10 | (general practi$ or family practi$ or family physician$ or 836450
primary health$ or (primary adj4 (care or screen$)) or
(community adj5 (treat$ or care$ or screen$ or
intervention$)) or check-up$ or checkup$ or gp or gps or
((community or prevent$) adj3 service$) or outreach).mp,in.
11 | ambulatory care/ or ambulatory care nursing/ or ambulatory | 55398
monitoring/ or ambulatory care.mp.
12 | exp paramedical personnel/ 533538
13 | (radiologist* or radiographer* or sonographer* or 107953
ultrasonographer® or liver nurse* or specialist nurse*).mp.
14 | (earl$ adj4 (diagnos$ or identif$ or detect$ or screen$)).mp. | 461864
15 | (low$ adj3 (level$ or value$) adj3 (fat$ or stiff$)).mp. 3079
16 | (routine$ adj4 (test$ or practi$ or screen$)).mp. 106555
17 | referral.mp. 245622
18 | or/6-17 2164577
19 | 5and 18 1648
20 | exp United Kingdom/ 434932
21 | (national health service* or nhs*).ti,ab,in,ad. 397608
22 | (english not ((published or publication* or translat* or written | 49552
or language* or speak* or literature or citation*) adj5
english)).ti,ab.
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23

(gb or "g.b." or britain* or (british* not "british columbia") or
uk or "u.k." or united kingdom* or (england* not "new
england") or northern ireland* or northern irish* or scotland*
or scottish* or ((wales or "south wales") not "new south
wales") or welsh*).ti,ab,jx,in,ad.

3382113

24

(bath or "bath's" or ((birmingham not alabama®) or
("birmingham's" not alabama®) or bradford or "bradford's" or
brighton or "brighton's" or bristol or "bristol's" or carlisle* or
"carlisle's" or (cambridge not (massachusetts* or boston* or
harvard®)) or ("cambridge's" not (massachusetts* or boston*
or harvard®)) or (canterbury not zealand*) or ("canterbury's"
not zealand*) or chelmsford or "chelmsford's" or chester or
"chester's" or chichester or "chichester's" or coventry or
"coventry's" or derby or "derby's" or (durham not (carolina*
or nc)) or ("durham's" not (carolina* or nc)) or ely or "ely's" or
exeter or "exeter's" or gloucester or "gloucester's" or
hereford or "hereford's" or hull or "hull's" or lancaster or
"lancaster's" or leeds* or leicester or "leicester's" or (lincoln
not nebraska®) or ("lincoln's" not nebraska*) or (liverpool not
(new south wales* or nsw)) or ("liverpool's" not (new south
wales* or nsw)) or ((london not (ontario* or ont or toronto*))
or ("london's" not (ontario* or ont or toronto*)) or manchester
or "manchester's" or (newcastle not (new south wales* or
nsw)) or ("newcastle's" not (new south wales* or nsw)) or
norwich or "norwich's" or nottingham or "nottingham's" or
oxford or "oxford's" or peterborough or "peterborough's" or
plymouth or "plymouth's" or portsmouth or "portsmouth's" or
preston or "preston's" or ripon or "ripon's" or salford or
"salford's" or salisbury or "salisbury's" or sheffield or
"sheffield's" or southampton or "southampton's" or st albans
or stoke or "stoke's" or sunderland or "sunderland's" or truro
or "truro's" or wakefield or "wakefield's" or wells or
westminster or "westminster's" or winchester or
"winchester's" or wolverhampton or "wolverhampton's" or
(worcester not (massachusetts* or boston* or harvard*)) or
("worcester's" not (massachusetts* or boston* or harvard®))
or (york not ("new york™ or ny or ontario* or ont or toronto*))
or ("york's" not ("new york*" or ny or ontario* or ont or

toronto*))))).ti,ab,in,ad.

2624473

25

(bangor or "bangor's" or cardiff or "cardiff's" or newport or

"newport's" or st asaph or "st asaph's" or st davids or
swansea or "swansea's").ti,ab,in,ad.

107522

26

(aberdeen or "aberdeen's" or dundee or "dundee's" or
edinburgh or "edinburgh's" or glasgow or "glasgow's" or
inverness or (perth not australia®) or ("perth's" not australia®)

or stirling or "stirling's").ti,ab,in,ad.

360975

27

(armagh or "armagh's" or belfast or "belfast's" or lisburn or
"lisburn's" or londonderry or "londonderry's" or derry or

"derry's" or newry or "newry's").ti,ab,in,ad.

49360
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28 | (exp "arctic and antarctic"/ or exp oceanic regions/ or exp 3363737
western hemisphere/ or exp africa/ or exp asia/ or exp
"australia and new zealand"/) not (exp united kingdom/ or
europe/)
29 | (or/20-27) not 28 [UK FILTER FROM 3885058
https://onlinelibrary.wiley.com/doi/full/10.1111/hir.12252]
30 | 19 and 29 296
31 | limit 30 to (editorial or erratum or letter or note or short 10
survey or tombstone)
32 | 30 not 31 286
33 | limit 32 to yr="2003 -Current" 284
34 | limit 33 to english language 283
Source: CINAHL
Interface/URL: EBSCO
Database coverage dates: 1981 to present
Search date: 30/9/2021
Retrieved records: 94
# Query Results
S1 ((transient N6 elastograph*) AND (hepat* OR 579
steato® OR cirrho* OR liver*))
S2 (fibroscan* OR echosens* OR fibro-scan* OR 294
fs402 OR fs502 OR fs230 OR fs430 OR fs530
OR fs630 OR vcte*)
S3 ("liver stiffness" W1 measurement®) 305
S4 ((("controlled attenuation" W1 parameter*) and 133
(hepat* OR steato* OR cirrho* OR liver™)))
S5 S1 OR S2 OR S3 OR S4 912
S6 (MH "Physicians, Family") 21,272
S7 (MH "Family Practice") 25,757
S8 (MH "Community Health Services+") 451,012
S9 (MH "Ambulatory Care") 12,695
S10 (MH "Allied Health Personnel+") 131,556
S11 (MH "Nurses+") 233,310
S12 TX ((general W1 practi*) OR (family W1 practi*) | 384,112

OR (family W1 physician*) OR (primary W1
health*) OR (primary N4 (care OR screen*)) OR
(community N5 (treat* OR care* OR screen* or
intervention*)) OR check-up* OR checkup* or gp
or gps or ((community or prevent*) N3 service*)
or outreach)
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S13 ((radiologist* OR radiographer* OR 27,691
sonographer* OR ultrasonographer* OR (liver
W1 nurse*) OR (specialist W1 nurse™)))

S14 ((earl* N4 (diagnos* OR identif* OR detect* OR | 79,587
screen®)))

S15 ((low* N3 (level* OR value*) N3 (fat* OR stiff*))) | 879

S16 ((routine* N4 (test* OR practi* OR screen®))) 24,898

S17 referral 78,163

S18 S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR 1,208,641
S12 OR S13 OR S14 OR S15 OR S16 OR S17

S19 S18 and S5 131

S20 (MH "United Kingdom+") 326,199

S21 TX ((("national health" W1 service*) OR nhs*)) 135,116

S22 TX ((english not ((published OR publication®* OR | 7,571,944

translat* OR written OR language* OR speak®
OR literature OR citation*) N5 english)))

S23 TX ((bath OR "bath's" OR ((birmingham not 1,372,741
alabama®*) OR ("birmingham's" not alabama*)
OR bradford OR "bradford's" OR brighton OR
"brighton's" OR bristol OR "bristol's" OR carlisle*
OR "carlisle's" OR (cambridge not
(massachusetts* OR boston* OR harvard*)) OR
("cambridge's" not (massachusetts* OR boston*
OR harvard*)) OR (canterbury not zealand*) OR
("canterbury's" not zealand*) OR chelmsford OR
"chelmsford's" OR chester OR "chester's" OR
chichester OR "chichester's" OR coventry OR
"coventry's" OR derby OR "derby's" OR (durham
not (carolina* OR nc)) OR ("durham's" not
(carolina® OR nc)) OR ely OR "ely's" OR exeter
OR "exeter's" OR gloucester OR "gloucester's"
OR hereford OR "hereford's" OR hull OR "hull's"
OR lancaster OR "lancaster's" OR leeds* OR
leicester OR "leicester's" OR (lincoln not
nebraska*) OR ("lincoln's" not nebraska*) OR
(liverpool not (new south wales* OR nsw)) OR
("liverpool's" not (new south wales* OR nsw))
OR ((london not (ontario* OR ont OR toronto*))
OR ("london's" not (ontario* OR ont OR
toronto*)) OR manchester OR "manchester's"
OR (newcastle not (new south wales* OR nsw))
OR ("newcastle's" not (new south wales* OR
nsw)) OR norwich OR "norwich's" OR
nottingham OR "nottingham's" OR oxford OR
"oxford's" OR peterborough OR
"peterborough's" OR plymouth OR "plymouth's
OR portsmouth OR "portsmouth's" OR preston
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OR "preston's" OR ripon OR "ripon's" OR
salford OR "salford's" OR salisbury OR
"salisbury's" OR sheffield OR "sheffield's" OR
southampton OR "southampton's" OR st albans
OR stoke OR "stoke's" OR sunderland OR
"sunderland's" OR truro OR "truro's" OR
wakefield OR "wakefield's" OR wells OR
westminster OR "westminster's" OR winchester
OR "winchester's" OR wolverhampton OR
"wolverhampton's" OR (worcester not
(massachusetts* OR boston* OR harvard*)) OR
("worcester's" not (massachusetts* OR boston*
OR harvard*)) OR (york not ("new york*" OR ny
OR ontario* OR ont OR toronto*)) OR ("york's"
not ("new york*" OR ny OR ontario* OR ont OR
toronto*))))))

S24

TX ((gb OR "g.b." OR britain* OR (british* not
"british columbia") OR uk OR "u.k." OR united
kingdom* OR (england* not "new england") OR
northern ireland* OR northern irish* OR
scotland® OR scottish* OR ((wales OR "south
wales") not "new south wales") OR welsh*))

2,073,572

S25

TX ((bangor OR "bangor's" OR cardiff OR
"cardiff's" OR newport OR "newport's" OR st
asaph OR "st asaph's" OR st davids OR
swansea OR "swansea's"))

24171

S26

TX ((aberdeen OR "aberdeen's" OR dundee OR
"dundee's" OR edinburgh OR "edinburgh's" OR
glasgow OR "glasgow's" OR inverness OR
(perth not australia*) OR ("perth's" not
australia®) OR stirling OR "stirling's"))

74,652

S27

TX ((armagh OR "armagh's" OR belfast OR
"belfast's" OR lisburn OR "lisburn's" OR
londonderry OR "londonderry's" OR derry OR
"derry's" OR newry OR "newry's"))

10,447

S28

(MH "Africa+") OR (MH "America+") OR (MH
"Antarctic Regions") OR (MH "Arctic Regions")
OR (MH "Asia+") OR (MH "Atlantic Islands+")
OR (MH "Australia+") OR (MH "Indian Ocean
Islands+") OR (MH "Pacific Islands+")

1,426,885

S29

(MH "Europe") OR (MH "United Kingdom+")

355,684

S30

(520 OR S21 OR S22 OR S23 OR S24 OR S25
OR S26 OR S27) NOT (S28 NOT S29)

6,244,856

S31

S30 AND S19

95

S32

S31 [Limiters - Published Date: 20030101-;
English Language]

94
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Source: Cochrane Database of Systematic Reviews (CDSR) and

Cochrane Central Register of Controlled Trials (CENTRAL)

Interface/URL: Cochrane Library via Wiley

Database coverage dates: 1995 to present
Search date: 30/9/2021

Retrieved records: CDSR: 2, CENTRAL: 11

ID | Search Hits
#1 | (((transient NEAR/6 elastograph*) AND (hepat* OR steato® | 275
OR cirrho* OR liver*))):ti,ab,kw
#2 | ((fibroscan* OR echosens* OR fibro-scan* OR fs402 OR 526
fs502 OR fs230 OR fs430 OR fs530 OR fs630 OR
vcte*)):ti,ab,kw
#3 | ("liver stiffness" NEXT measurement®):ti,ab,kw 130
#4 | ((("controlled attenuation" NEXT parameter*) and (hepat* 134
OR steato® OR cirrho* OR liver*))):ti,ab,kw
#5 |#1or#2or#3 or#4 764
#6 | MeSH descriptor: [General Practitioners] this term only 304
#7 | MeSH descriptor: [Physicians, Family] this term only 457
#8 | MeSH descriptor: [Physicians, Primary Care] this term only 164
#9 | MeSH descriptor: [General Practice] explode all trees 2472
#10 | MeSH descriptor: [Primary Health Care] explode all trees 7875
#11 | MeSH descriptor: [Community Health Services] explode all 14573
trees
#12 | MeSH descriptor: [Ambulatory Care] this term only 3259
#13 | MeSH descriptor: [Allied Health Personnel] explode all trees | 1250
#14 | MeSH descriptor: [Nurses] explode all trees 1278
#15 | MeSH descriptor: [Nursing Staff] this term only 208
#16 | (((general NEXT practi*) OR (family NEXT practi*) OR 71011
(family NEXT physician*) OR (primary NEXT health*) OR
(primary NEAR/4 (care or screen*)) OR (community NEAR/5
(treat* OR care* OR screen* OR intervention*)) OR check-
up* OR checkup* OR gp OR gps OR ((community OR
prevent*) NEXT/3 service*) OR outreach))
#17 | ((radiologist* OR radiographer* OR sonographer® OR 4016
ultrasonographer® OR (liver NEXT nurse*) OR (specialist
NEXT nurse*))):ti,ab,kw
#18 | ((earl* NEAR/4 (diagnos® OR identif* OR detect* OR 11789
screen*))):ti,ab,kw
#19 | ((low* NEAR/3 (level* OR value*) NEAR/3 (fat* OR 380
stiff*))):ti,ab,kw
#20 | ((routine* NEAR/4 (test* OR practi* OR screen*))):ti,ab,kw 7586
#21 | (referral):ti,ab,kw 12600
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#22

#6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or
#15 or #16 or #17 or #18 or #19 or #20 or #21

114154

#23

#5 AND #22

62

#24

MeSH descriptor: [United Kingdom] explode all trees

6674

#25

((("national health" NEXT service*) OR nhs*))

15785

#26

((english not ((published OR publication* OR translat* OR
written OR language® OR speak* OR literature OR citation®)
NEAR/5 english))):ti,ab,kw

3376

#27

((bath OR "bath's" OR ((birmingham not alabama*) OR
("birmingham's" not alabama*) OR bradford OR "bradford's"
OR brighton OR "brighton's" OR bristol OR "bristol's" OR
carlisle* OR "carlisle's" OR (cambridge not (massachusetts*
OR boston* OR harvard*)) OR ("cambridge's" not
(massachusetts* OR boston* OR harvard*)) OR (canterbury
not zealand*) OR ("canterbury's" not zealand*) OR
chelmsford OR "chelmsford's" OR chester OR "chester's"
OR chichester OR "chichester's" OR coventry OR
"coventry's" OR derby OR "derby's" OR (durham not
(carolina® OR nc)) OR ("durham's" not (carolina* OR nc))
OR ely OR "ely's" OR exeter OR "exeter's" OR gloucester
OR "gloucester's" OR hereford OR "hereford's" OR hull OR
"hull's" OR lancaster OR "lancaster's" OR leeds* OR
leicester OR "leicester's" OR (lincoln not nebraska*) OR
("lincoln's" not nebraska*) OR (liverpool not (new south
wales* OR nsw)) OR ("liverpool's" not (new south wales* OR
nsw)) OR ((london not (ontario* OR ont OR toronto*)) OR
("london's" not (ontario* OR ont OR toronto*)) OR
manchester OR "manchester's" OR (newcastle not (new
south wales* OR nsw)) OR ("newcastle's" not (new south
wales* OR nsw)) OR norwich OR "norwich's" OR nottingham
OR "nottingham's" OR oxford OR "oxford's" OR
peterborough OR "peterborough's" OR plymouth OR
"plymouth's" OR portsmouth OR "portsmouth's" OR preston
OR "preston's" OR ripon OR "ripon's" OR salford OR
"salford's" OR salisbury OR "salisbury's" OR sheffield OR
"sheffield's" OR southampton OR "southampton's" OR st
albans OR stoke OR "stoke's" OR sunderland OR
"sunderland's" OR truro OR "truro's" OR wakefield OR
"wakefield's" OR wells OR westminster OR "westminster's"
OR winchester OR "winchester's" OR wolverhampton OR
"wolverhampton's" OR (worcester not (massachusetts* OR
boston* OR harvard*)) OR ("worcester's" not
(massachusetts* OR boston* OR harvard*)) OR (york not
("new york™ OR ny OR ontario* OR ont OR toronto*)) OR
("york's" not ("new york*" OR ny OR ontario* OR ont OR
toronto™))))))

99511

#28

((gb OR "g.b." OR britain* OR (british* not "british columbia")
OR uk OR "u.k." OR united kingdom* OR (england* not

159559
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"new england") OR northern ireland* OR northern irish* OR
scotland* OR scottish* OR ((wales OR "south wales") not
"new south wales") OR welsh*))

#29 | ((bangor OR "bangor's" OR cardiff OR "cardiff's" OR 2515
newport OR "newport's" OR st asaph OR "st asaph's" OR st

davids OR swansea OR "swansea's"))
#30 | ((aberdeen OR "aberdeen's" OR dundee OR "dundee's" OR | 18479
edinburgh OR "edinburgh's" OR glasgow OR "glasgow's"
OR inverness OR (perth not australia*) OR ("perth's" not
australia®) OR stirling OR "stirling's"))

#31 | ((armagh OR "armagh's" OR belfast OR "belfast's" OR 1778
lisburn OR "lisburn's" OR londonderry OR "londonderry's"
OR derry OR "derry's" OR newry OR "newry's"))

#32 | #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 193408
#33 | #23 AND #32 13

Source: INAHTA

Interface/URL.: https://database.inahta.org/

Search date: 30/9/2021

Retrieved records: 2(fibroscan OR echosens OR "fibro scan" OR fs402 OR
fs502 OR fs230 OR fs430 OR fs530 OR fs630 OR vcte OR fibroscanr OR
fibroscantm OR echosensr OR echosenstm OR "fibro scanr" OR "fibro
scantm" OR (transient AND elastograph) OR (transient AND elastography))
AND ("united kingdom" OR uk OR britain OR england OR scotland OR wales
OR "northern ireland")[Country]

link

Source: Clinicaltrials.gov

Interface/URL: https://clinicaltrials.gov/
Search date: 30/9/2021
Retrieved records: 4

fibroscan OR echosens OR "fibro scan" OR fs402 OR fs502 OR fs230 OR
fs430 OR fs530 OR fs630 OR vcte OR fibroscanr OR fibroscantm OR
echosensr OR echosenstm OR (transient AND elastograph) OR (transient
AND elastography) | United Kingdom

link
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https://database.inahta.org/search?limit=&terms=%28fibroscan+OR+echosens+OR+%22fibro+scan%22+OR+fs402+OR+fs502+OR+fs230+OR+fs430+OR+fs530+OR+fs630+OR+vcte+OR+fibroscanr+OR+fibroscantm+OR+echosensr+OR+echosenstm+OR+%22fibro+scanr%22+OR+%22fibro+scantm%22+OR+%28transient+AND+elastograph%29+OR+%28transient+AND+elastography%29%29+AND+%28%22united+kingdom%22+OR+uk+OR+britain+OR+england+OR+scotland+OR+wales+OR+%22northern+ireland%22%29%5BCountry%5D+&client=user
https://clinicaltrials.gov/ct2/results?cond=fibroscan+OR+echosens+OR+%22fibro+scan%22+OR+fs402+OR+fs502+OR+fs230+OR+fs430+OR+fs530+OR+fs630+OR+vcte+OR+fibroscanr+OR+fibroscantm+OR+echosensr+OR+echosenstm+OR+%28transient+AND+elastograph%29+OR+%28transient+AND+elastography%29&term=&cntry=GB&state=&city=&dist=&Search=Search

Source: WHO International Clinical Trials Platform (ICTRP)

Interface/URL.: https://trialsearch.who.int/
Search date: 30/9/2021
Retrieved records: 191; after manual removal of non-UK location results: 11

All fields:

(fibroscan OR echosens OR "fibro scan" OR fs402 OR fs502 OR fs230 OR
fs430 OR fs530 OR fs630 OR vcte OR fibroscanr OR fibroscantm OR
echosensr OR echosenstm OR "fibro scanr" OR "fibro scantm" OR (transient
AND elastograph) OR (transient AND elastography))

Source: IDEAS/RePEc

Interface/URL.: https://ideas.repec.org/
Search date: 30/9/2021
Retrieved records: 19

(fibroscan | echosens | fibro-scan | fs402 | fs502 | fs230 | fs430 | fs530 | fs630
| vcte | fibroscanr | fibroscantm | echosensr | echosenstm | (transient +
elastograph) | (transient + elastography))

Source: NHS Economic Evaluation Database (NHSEED)

Interface/URL: CRD database
Search date: 30/9/2021
Retrieved records: 19

(fibroscan OR echosens OR "fibro scan" OR fs402 OR fs502 OR fs230 OR
fs430 OR fs530 OR fs630 OR vcte OR fibroscanr OR fibroscantm OR
echosensr OR echosenstm OR (transient AND elastograph) OR (transient
AND elastography))
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Appendix A3: PRISMA diagram illustrating EAC literature search
[From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred
Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS

Med 6(7): e1000097. doi:10.1371/journal.pmed1000097]

Records identified through
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Records after duplicates removed;
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Full-text articles excluded (multiple
reasons may apply)
(N=123)

52 non-UK
37 conducted in
secondary/specialist care setting, or
mixed setting
25 abstracts with setting not
explicitly defined
23 incorrect study design
(systematic reviews, economic
modelling)
11 duplicates (conference abstracts
which resulted in full paper
publication, historic results in early
published conference abstracts)
5 incorrect intervention
1 conference abstract lacked
outcomes.
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Appendix B: Critical appraisal of clinical evidence

Appendix B1: RCTs (Cochrane Collaboration’s tool for assessing risk of

bias)

El-Gohary et al. 2018, n=26,838 eligible in intervention arm, and n=26,236 eligible in
control arm, however only 910 attended liver clinic and had FibroScan measurement

taken).
First reviewer: KK; Second review: RO
Bias domain Source of Support for Judgement Review
bias authors’
judgement
(assess as low,
unclear, or high
risk of bias)
Selection Random Allocation of GP practices was Unclear
bias sequence carried out via simple cluster
generation randomisation at a 1:1 ratio without
matching (method of randomised
sequence not described more fully).
Allocation Intervention practices included 3 High risk
concealment subgroups, all of which required GP
or practice nurse case finding.
Intervention practices had higher
proportion of males (55.5% vs
50.8%), lower median age (44 vs. 50
years), lower proportion of diabetes
(3.0% vs. 5.8%) and higher alcohol
misuse (4.2% vs. 3.0%), although
this was explained by the local
demographic. Authors note that
prevalence of pre-existing liver
disease was the same across
intervention and control groups.
Performance Blinding of Cannot blind patients, GPs, or High risk (but
bias participants  practice nurses to invitations to liver  unavoidable)
and health check clinic (where transient
personnel* elastography and blood tests were
carried out).
Detection Blinding of Only patients with evidence of liver High risk
bias outcome fibrosis (probable cirrhosis,
assessment* progressive fibrosis, liver warning)
were assessed in a virtual combined
clinic by a GP and consultant
hepatologist (clinical, fibrosis and
liver aetiology blood tests were
examined). Where required further
additional tests suggested to GP.
Attrition bias  Incomplete Only those attending clinic included Low risk
outcome (n=910)
data*
Reporting Selective In 2492/7183 notes were not High risk
bias reporting examined (no reason provided).
Baseline characteristics only
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Bias domain Source of Support for Judgement Review
bias authors’
judgement
(assess as low,
unclear, or high
risk of bias)

reported for those aged >25 years
(Table 1); authors state that one
practice had large university student
population. No reported tabulation of
FibroScan scores (<6, 6 to 8, 8 to
12.9, 213) and final diagnosis (no
fibrosis, liver warning, progressive
fibrosis, probable cirrhosis) as
determined by FibroScan, clinical
and liver aetiology data. Author
acknowledge no liver biopsy
conducted (pragmatic design),
therefore no histological
confirmation; however patients with
evidence of liver fibrosis reviewed by
hepatologist and further investigation
arranged if required. No follow-up of
patients; cannot state whether early
diagnosis translates into better
outcomes.

Other bias Anything Funding: British Liver Trust, NIHR. High risk
else, ideally  Funders had no role in study design,
pre- data collection and analysis, decision
specified. to publish or preparation of the

manuscript.

Conflicts declared: advisory roles to
Public Health England, professional
societies. Consultancy work and
travelling expenses from
pharmaceutical companies.
Numbers of patients in subgroups
and referrals do not match data flow
diagram.

Potential spectrum bias as those
who participated may not represent
all those eligible:

Pathway 1: 715 referred by GP, 627
invited, and 272 took part.

Pathway 2: 4397 patients at risk,
1235 invited, and 465 took part.
Pathway 3: 2071/9510 responded to
AUDIT mailshot, 220 invited, 173
took part.

*Assessments should be made for each main outcome or class of outcomes.
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Appendix B2: Observational studies (STROBE: cross-sectional)

Harman et al. (2018); n=919 patients

First reviewer: KK; Second review: RO

Item Judgement
No Recommendation

Support for judgement

Title and abstract 1 (a) Indicate the study’s Yes
design with a commonly
used term in the title or
the abstract

Title: Obesity and type 2
diabetes are important
risk factors

underlying previously
undiagnosed cirrhosis in
general

practice: a cross-
sectional study using
transient

elastography

(b) Provide in the abstract | Yes
an informative and
balanced summary of
what was done and what
was found

Aims, methods, results
and conclusions in
abstract. setting
described in methods

Introduction

Background/rationale 2 Explain the scientific Yes
background and rationale
for the investigation
being reported

Increase in cirrhosis
incidence in England
between 1998 and 2009,
and premature mortality.
Increase in obesity is
likely to cause increase
in non-alcoholic fatty
liver disease. Previous
study demonstrated
transient elastography
can detect liver disease
in people with hazardous
alcohol use and type 2
diabetes.

Objectives 3 State specific objectives, | Yes
including any
prespecified hypotheses

Extension of previous
study (on type 2
diabetes) additional
recruitment to
characterise clinically
significant liver disease
and cirrhosis, and
identify risk factors.

Methods

Study design 4 Present key elements of Yes
study design early in the

paper

“This was a cross-
sectional study with
recruitment from four
general medical practices
in Nottingham, United
Kingdom.”
ClinicalTrials.gov
registration:
NCT02037867.

Setting 5 Describe the setting, Yes
locations, and relevant
dates, including periods

Locations in Nottingham
(2 affluent suburban, 2
predominantly deprived
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Item
No

Recommendation

Judgement

Support for judgement

of recruitment, exposure,
follow-up, and data
collection

areas). Recruitment
between February 2012
and September 2014.
Patients identified from
electronic record search
(SystmOne system).

Participants

(a) Give the eligibility
criteria, and the sources
and methods of selection
of participants

Yes

Adults (>18 years) with
risk factors (hazardous
alcohol use, type 2
diabetes, or persistently
elevated serum alanine
aminotransferase
withneither hazardous
alcohol use or type 2
diabetes). Patients were
excluded if definitive
evidence of hepatic
fibrosis or cirrhosis from
previous investigations,
contraindication to
transient elastography
(pregnancy, indwelling
cardiac device),
metastatic malignancy,
unable to consent due to
cognitive impairment,
housebound. Patients
presenting with
symptoms of
decompensated liver
cirrhosis (e.g. jaundice,
variceal bleeding,
ascites) were also
excluded and triaged
straight to urgent
hospital-based care
rather than being
screened using transient
elastography in primary
care.

Variables

Clearly define all
outcomes, exposures,
predictors, potential
confounders, and effect
modifiers. Give
diagnostic criteria, if
applicable

Yes

BMI (cut off for probe
selection), age, gender,
ischaemic heart disease,
hypertension,
hyperlipidaemia reported
in baseline
characteristics. Device
failure, that is, inability
to obtain 10 valid
measurements.
Unreliable acquisition if
result >7.1 kPa and
IQR/median ratio >0.3.
Clinically significant
liver disease diagnosed if
>8.0 kPa. Patients with
BMI>35kg/m?
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Item Judgement | Support for judgement
No Recommendation
underwent transient
elastography in hospital
setting with FibroScan
FS502 and XL+ probe
(out of scope).
Data sources/ 8* For each variable of Yes One of three nurses
measurement interest, give sources of conducted transient
data and details of elastography in general
methods of assessment practice setting, plus
(measurement). Describe “electronic primary care
comparability of records were
assessment methods if retrospectively examined
there is more than one to collect recent relevant
group clinical, anthropometric
and laboratory test data”
Bias 9 Describe any efforts to Yes Univariate analysis to
address potential sources | (partially) determine risk factors,
of bias however no multi-variate
analysis conducted.
Study size 10 | Explain how the study No Assumed to be total
size was arrived at patient throughput of GP
practices.
Quantitative 11 | Explain how quantitative | Yes Categorical data are
variables variables were handled in presented as number
the analyses. If (percentage). Continuous
applicable, describe data are presented as
which groupings were medians (range),as all
chosen and why were non-normally
distributed.
Statistical methods 12 | (a) Describe all statistical | Yes “Demographic,
methods, including those anthropometric and
used to control for laboratory test data were
confounding compared between
patients with and without
cirrhosis using the
Mann-Whitney test as
appropriate. Categorical
variables were compared
using chi-squared test or
Fisher’s exact test where
appropriate.”
(b) Describe any methods | Yes “To further evaluate the

used to examine
subgroups and
interactions

association of clinical
and metabolic risk
factors with clinically
significant liver disease,
for those risk factors
which were associated
with both presence of
elevated liver stiffness
and cirrhosis we report
univariate odds ratios
and 95% confidence
intervals comparing
patients with and without
these clinical features
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Item
No

Recommendation

Judgement

Support for judgement

in each of our studied
groups.”

(c) Explain how missing | No Only missing values of
data were addressed BMI reported in Table 1.
(d) If applicable, describe | N/A Not applicable
analytical methods taking

account of sampling

strategy

(e) Describe any No None conducted
sensitivity analyses

Results

Participants 13* | (a) Report numbers of Yes Section 3.1 Study
individuals at each stage population, and Figure 1.
of study—eg numbers
potentially eligible,
examined for eligibility,
confirmed eligible,
included in the study,
completing follow-up,
and analysed
(b) Give reasons for non- | Yes Figure 1
participation at each stage
(c) Consider use of a flow | Yes Figure 1
diagram

Descriptive data 14* | (a) Give characteristics of | Yes Baseline characteristics
study participants (eg (partially) of total adult population
demographic, clinical, at suburban and inner
social) and information city GP patients in Table
on exposures and 1; but not provided for
potential confounders the whole cohort with

FibroScan measurements
taken.
(b) Indicate number of Yes Only BMI has missing
participants with missing | (partially) data reported in table 1,
data for each variable of patients with no transient
interest elastography results or
invalid results reported
in Figure 1.

Outcome data 15* | Report numbers of Yes “Overall, elevated liver
outcome events or stiffness of >8 kPa was
summary measures observed in 230

patients (25.6%).”
“During the study, 209
patients with elevated
liver stiffness attended
and were reviewed in
hepatology clinics and
27 of these were newly
diagnosed with liver
cirrhosis during the
study period (3% of
valid liver stiffness
results).”

Main results 16 | (a) Give unadjusted Yes Table 2, and odds ratios

estimates and, if
applicable, confounder-
adjusted estimates and

with 95% CI reported
incorporating obesity,
metabolic syndrome,
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Item Judgement | Support for judgement
No Recommendation
their precision (eg, 95% elevated ALT reported in
confidence interval). Table 5.
Make clear which
confounders were
adjusted for and why they
were included
(b) Report category Yes (in Hazardous alcohol use
boundaries when methods) and ALT elevation
continuous variables were defined in methods.
categorised
(¢) If relevant, consider N/A Odds ratios reported
translating estimates of throughout.
relative risk into absolute
risk for a meaningful time
period
Other analyses 17 | Report other analyses Yes Cirrhosis prevalence
done—eg analyses of across subgroups
subgroups and (alcohol, type 2 diabetes
interactions, and and alcohol and
sensitivity analyses diabetes) shown in
Figure 2.
Discussion
Key results 18 | Summarise key results Yes One of the largest studies
with reference to study evaluating transient
objectives elastography in
screening populations for
liver disease in a
community setting with
targeted risk factors.
“Grouping by risk factor
we found that of those
screened due to Type 2
diabetes, a history of
alcohol misuse or both
3.7%, 2.8% and 7.7%
respectively were
diagnosed with cirrhosis.
When the risk factors
were combined this
resulted in a greater
’yield’ of detecting
cirrhosis.”
Limitations 19 | Discuss limitations of the | Yes Only 45% of eligible

study, taking into account
sources of potential bias
or imprecision. Discuss
both direction and
magnitude of any
potential bias

population underwent
transient elastography.
Screening attenders were
older, higher proportion
female, with differing
proportion of hazardous
alcohol use and Type 2
diabetes than non-
attenders.

“...it is likely that we
have screened the
highest risk patients with
obesity within the
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funding and the role of
the funders for the present
study and, if applicable,
for the original study on
which the present article
is based

Item Judgement | Support for judgement
No Recommendation
population, but we will
have not detected
patients with clinically
significant liver disease
and obesity alone as a
risk factor.”
Interpretation 20 | Give a cautious overall Yes Section 4.3 Comparison
interpretation of results with other studies,
considering objectives, discussing accuracy of
limitations, multiplicity transient elastography in
of analyses, results from stratifying fibrosis stage
similar studies, and other in secondary care,
relevant evidence prevalence of cirrhosis.
Generalisability 21 | Discuss the Yes Section 4.4 Implications.
generalisability (external
validity) of the study
results
Other information
Funding 22 | Give the source of Yes Declaration of personal

interests: None.
Declaration of funding
interests: NIHR
Nottingham BRC, East
Midlands AHSN. Study
sponsor is University of
Nottingham as data
custodian, but had no
role in design, analysis
or interpretation.

*Give information separately for exposed and unexposed groups.
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Harman et al. (2015); n=378

First reviewer: KK; Second review: RO

Item
No

Recommendation

Judgement

Support for judgement

Title and abstract

1

(a) Indicate the study’s
design with a commonly
used term in the title or
the abstract

Yes

Title: Direct targeting of
risk factors
significantly increases
the detection

of liver cirrhosis in
primary care:

a cross-sectional
diagnostic study
utilising transient
elastography.
Prospective defined in
abstract

(b) Provide in the abstract
an informative and
balanced summary of
what was done and what
was found

Yes

Objectives, design,
setting (2 primary care
practices in
Nottingham),
participants,
interventions, outcome
measures, results in
abstract. Number of new
diagnoses of liver
cirrhosis reported.

Introduction

Background/rationale

Explain the scientific
background and rationale
for the investigation
being reported

Yes

Absence of symptoms in
early stages of liver
disease and poor
sensitivity of liver
function tests to detect
fibrosis results in late
diagnosis. Cites a recent
study where 50% of
patients with cirrhosis
were given initial
diagnosis after first
hospitalisation with
decompensation.

Objectives

State specific objectives,
including any
prespecified hypotheses

Yes

Assess feasibility of
pathway integrating non-
invasive diagnostic tests
and liver specialists in
community setting,
particularly targeting risk
groups. Hypothesis is
that this approach would
detect a substantial
number of undiagnosed
cases of chronic liver
disease.

Methods

Study design

Present key elements of
study design early in the

paper

Yes

At the end of the
abstract: “The diagnostic
algorithm
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Item
No

Recommendation

Judgement

Support for judgement

utilised for this study can
be found on
clinicaltrials.gov
(NCT02037867), and is
part of a continuing
longitudinal cohort
study.”

Setting

Describe the setting,
locations, and relevant
dates, including periods
of recruitment, exposure,
follow-up, and data
collection

Yes

Locations in Nottingham
(2 suburban general
medical practices in the
least deprived borough).
Recruitment between
February 2012 and April
2013 [subset of Harman
et al. 2018]. Patients
identified from
electronic record search
(SystmOne system)
using READ codes.

Participants

(a) Give the eligibility
criteria, and the sources
and methods of selection
of participants

Yes

Adults (18 years or
older) with risk factors
(hazardous alcohol use,
type 2 diabetes, or
persistently elevated
serum alanine
aminotransferase with
neither hazardous
alcohol use or type 2
diabetes). Patients were
eligible regardless of
previous liver function
blood test results.
Patients were excluded if
definitive evidence of
hepatic fibrosis or
cirrhosis from previous
investigations,
contraindication to
transient elastography
(pregnancy, indwelling
cardiac device), unable
to consent to
investigation or were
housebound and could
not attend the
community practice.
Patients with type 2
diabetes were invited
opportunistically

at their diabetes annual
review. Patients with
hazardous

alcohol use were invited
opportunistically during
primary care
appointments or via
letter where they did
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Item
No

Recommendation

Judgement

Support for judgement

not undergo a
consultation during the
study period.

Patients in the raised
ALT subgroup were
prospectively

referred by the
investigating GP.

Variables

Clearly define all
outcomes, exposures,
predictors, potential
confounders, and effect
modifiers. Give
diagnostic criteria, if
applicable

Yes

AST:ALT ratio cut-off
of 0.8 was used to rule
out hepatic fibrosis.
BARD score of at least 2
indicated increased risk
of hepatic fibrosis.
Patients with a normal
simple biomarker test
result did not proceed
down the diagnostic
algorithm. Scan failure,
defined as inability to
obtain 10 valid
measurements in a single
patient. Unreliable
acquisition if result at
least 7.1 kPa and
IQR/median ratio greater
than 0.3. Clinically
significant liver disease
diagnosed if result at
least 8.0 kPa. Patients
with BMI greater than
35kg/m? underwent
transient elastography in
hospital setting with
FibroScan

Data sources/
measurement

8*

For each variable of
interest, give sources of
data and details of
methods of assessment
(measurement). Describe
comparability of
assessment methods if
there is more than one

group

Yes
(partially)

TE was performed by
one of three trained
nurses (all performed
more than 50
examinations at hospital
prior to start of study)
using the FibroScan
FS402 device. Assume
electronic records/lab
results (but not explicitly
reported in methods).

Bias

Describe any efforts to
address potential sources
of bias

Yes
(partially)

Baseline characteristics
of those taking part in
study compared to those
registered at GP (Table
1). Limited univariate
analysis described (no
multivariate analysis
conducted).

Study size

10

Explain how the study
size was arrived at

Assumed to be total
eligible patient
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diagram

Item Judgement | Support for judgement
No Recommendation
throughput of GP
practices.
Quantitative 11 | Explain how quantitative | Yes Categorical data are
variables variables were handled in presented as number
the analyses. If (percentage). Continuous
applicable, describe data are presented as
which groupings were mean (SD) for
chosen and why parametric data and
median (range) for non-
paramteric data. Cut-offs
described for elevated
ALT, TE and BMI.
Statistical methods 12 | (@) Describe all statistical | Yes “Anthropometric and
methods, including those biochemical data
used to control for were compared
confounding between patients with
normal and elevated
liver stiffness—
continuous variables
were compared using
the two sample t test
for parametric
variables and Mann-
Whitney test for non-
parametric variables.
Categorical variables
were compared using
y2 test, or Fisher’s exact
test where
appropriate.”
(b) Describe any methods | No Not reported.
used to examine
subgroups and
interactions
(c¢) Explain how missing | No Not reported
data were addressed
(d) If applicable, describe | N/A
analytical methods taking
account of sampling
strategy
(e) Describe any No None conducted
sensitivity analyses
Results
Participants 13* | (a) Report numbers of Yes Study population
individuals at each stage section: 10,479 adults,
of study—eg numbers 920 invited to study,
potentially eligible, Figure 1.
examined for eligibility,
confirmed eligible,
included in the study,
completing follow-up,
and analysed
(b) Give reasons for non- | Yes Study population
participation at each stage section, Figure 1.
(c) Consider use of a flow | Yes Figure 1
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Item Judgement | Support for judgement
No Recommendation
Descriptive data 14* | (a) Give characteristics of | Yes Baseline characteristics
study participants (eg Table 1. Table 2 reports
demographic, clinical, characteristics of
social) and information subgroups with raised
on exposures and blood biomarker result
potential confounders undergoing TE.
(b) Indicate number of No Not reported.
participants with missing
data for each variable of
interest
Outcome data 15* | Report numbers of Yes New observed cirrhosis
outcome events or in 11 patients. Diagnoses
summary measures using serum score
thresholds also reported
(APRI, FIB-4).
Main results 16 | (a) Give unadjusted No Not reported
estimates and, if
applicable, confounder-
adjusted estimates and
their precision (eg, 95%
confidence interval).
Make clear which
confounders were
adjusted for and why they
were included
(b) Report category Yes TE at least 8kPa for
boundaries when (partially) | clinically significant
continuous variables were liver disease (threshold
categorised for cirrhosis undefined).
(¢) If relevant, consider N/A
translating estimates of
relative risk into absolute
risk for a meaningful time
period
Other analyses 17 | Report other analyses Yes Cross-tabulation of
done—eg analyses of stratification versus ALT
subgroups and results (Table 3).
interactions, and Breakdown of
sensitivity analyses stratification by patient
subgroup (Figure 3).
Discussion
Key results 18 | Summarise key results Yes First study to stratify
with reference to study patients based on blood
objectives biomarkers and TE in
UK. Diagnosis of new
cases, the majority of
which would have been
missed using liver
function tests. Non-
attendance rates <5%.
Limitations 19 | Discuss limitations of the | Yes Could not assess

study, taking into account
sources of potential bias
or imprecision. Discuss
both direction and
magnitude of any
potential bias

sensitivity of the
algorithm, patient uptake
of screening (55% of
targeted patients) was
low. Results likely lower
estimate.
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Item Judgement | Support for judgement
No Recommendation
Interpretation 20 | Give a cautious overall Yes Implications for
interpretation of results clinicians and policy
considering objectives, makers. Lacks long-term
limitations, multiplicity outcomes (to quantify
of analyses, results from healthcare resource
similar studies, and other benefit).
relevant evidence
Generalisability 21 | Discuss the Yes Only included patients
generalisability (external from specific medical
validity) of the study practices within a
results distinct
sociodemographic area
in UK; attendance and
detection may differ in
other regions.
Other information
Funding 22 | Give the source of Yes Internal funding for

funding and the role of
the funders for the present
study and, if applicable,
for the original study on
which the present article
is based

study was provided by
the NIHR Nottingham
Digestive Diseases
Biomedical Research
Unit, part of the
University of
Nottingham and
Nottingham University
Hospitals NHS Trust.
The study sponsor is the
University of
Nottingham, who are
data custodians. The
article presents
independent research
funded by the National
Institute for Health
Research (NIHR). All
authors declare that they
are free from other
sources of external
funding related to this
study.

Competing interests:
None declared.

*Give information separately for exposed and unexposed groups.
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Harris et al. (2019); n=576 patients

First reviewer: KK; Second

review: RO

Item
No

Recommendation

Judgement

Support for judgement

Title and abstract

1

(a) Indicate the study’s
design with a commonly
used term in the title or
the abstract

Yes

Title: Obesity Is the
Most Common Risk
Factor for Chronic Liver
Disease: Results From a
Risk Stratification
Pathway

Using Transient
Elastography
Cross-sectional not
mentioned in paper
however methods are
reported as in Harman
studies and NCT trial
number referenced.
“Prospective” is defined.

(b) Provide in the abstract
an informative and
balanced summary of
what was done and what
was found

Yes

Intro, methods, results
and discussion in
abstract. Prospective
recruitment from
primary care practice
with hazardous alcohol
use and/or type 2
diabetes and/or obesity.
Number with elevated
reading, association with
risk factors (including
multivariate logistic
regression) reported.

Introduction

Background/rationale

Explain the scientific
background and rationale
for the investigation
being reported

Yes

Scale of obesity (2.1
billion people in 2013)
and risk of liver disease.
This study is an
extension to previous
work with predefined
risk factors.

Objectives

State specific objectives,
including any
prespecified hypotheses

Yes

“The aim of this study
was to characterise the
risk of clinically
significant liver disease
assessed by TE within
subpopulations of a
community who were
stratified based on their
risk factors for obesity
and/or type 2 diabetes
and/or hazardous alcohol

ER)

use.

Methods

Study design

Present key elements of
study design early in the

paper

Yes

The study has
been registered on a
trials registry website
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Item
No

Recommendation

Judgement

Support for judgement

(NCT02037867).
Prospective.

Setting

Describe the setting,
locations, and relevant
dates, including periods
of recruitment, exposure,
follow-up, and data
collection

Yes

Single centre (primary
care practice) in
Leicester. Recruitment
between January 2015
and March 2016 (after
Harman ef al. 2015 and
Harman et al. 2018).
Clinical, anthropometric
and biochemical data
were obtained from the
electronic primary care
records (SystmOne
system), via READ
codes.

Participants

(a) Give the eligibility
criteria, and the sources
and methods of selection
of participants

Yes

Adults (at least 18 years)
with risk factors
(hazardous alcohol use,
type 2 diabetes, or
persistently elevated
serum alanine
aminotransferase with
neither hazardous
alcohol use or type 2
diabetes). Patients were
excluded if
contraindicated to
transient elastography
(pregnancy, indwelling
cardiac device), known
diagnosis of chronic
liver disease, known
malignancy or terminal
illness, and inability to
consent to investigation
or housebound and
therefore unable to
attend practice.

Variables

Clearly define all
outcomes, exposures,
predictors, potential
confounders, and effect
modifiers. Give
diagnostic criteria, if
applicable

Yes

Portable FibroScan
FS402 used. Threshold
of at least 8.0kPa was
agreed a priori to define
elevated liver stiffness,
consistent with clinically
significant liver disease
(irrespective of probe
used). Potentially
unreliable acquisition if
result fewer than 10
measurements and IQRto
median ratio greater than
0.3.

Data sources/
measurement

8*

For each variable of
interest, give sources of
data and details of
methods of assessment

Yes

Three experienced
operators performed all
the TE examinations as
per the manufacturer’s

External Assessment Centre report: GID-MT562 FibroScan

Date: November 2021

152 of 222



Item
No

Recommendation

Judgement

Support for judgement

(measurement). Describe
comparability of
assessment methods if
there is more than one

group

recommendations. All
subjects were first
examined with the M+
probe, and where this
gave an unreliable
reading, were rescanned
with the XL+ probe.

Bias

Describe any efforts to
address potential sources
of bias

Yes

Univariate and
multivariate logistic
regression models.
Subgroup analysis of
risk factors.

Study size

10

Explain how the study
size was arrived at

Yes (in
discussion)

“To limit selection bias,
we were able to identify
and invite all eligible
patients from a single
primary care practice
coded to have the
relevant lifestyle-related
risk factors for chronic
liver disease.”

Quantitative
variables

11

Explain how quantitative
variables were handled in
the analyses. If
applicable, describe
which groupings were
chosen and why

Yes

“Characteristics of the
study cohort are
presented as numbers
(percentage) for
categorical data and
medians (IQR) for
non-normally
distributed continuous
data.”

Statistical methods

12

(a) Describe all statistical
methods, including those
used to control for
confounding

Yes

“We used X?tests for
categorical data and the
Wilcoxon signed-rank
test for non-normally
distributed continuous
data. We constructed
univariate and
multivariate logistic
regression models of the
associations of an
elevated TE reading
(28.0 kPa), considering
associations with and
between BM], age,
gender, type 2 diabetes,
hazardous alcohol use,
being a previous smoker,
hypertension,
hyperlipidemia, and
ischemic heart disease.”

(b) Describe any methods
used to examine
subgroups and
interactions

Yes

“Subgroup analyses
were completed on
those patients who had
only obesity as a solitary
risk factor for chronic
liver disease and on
those with and without
an elevated
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Item Judgement | Support for judgement
No Recommendation
alanine
aminotransferase
(ALT).
(c) Explain how missing | No Not reported
data were addressed
(d) If applicable, describe | N/A
analytical methods taking
account of sampling
strategy
(e) Describe any N/A
sensitivity analyses
Results
Participants 13* | (a) Report numbers of Yes “The primary care
individuals at each stage practice had a total adult
of study—eg numbers population of 4,150, of
potentially eligible, which 1,023 patients
examined for eligibility, were identified to have at
confirmed eligible, least one of the
included in the study, defined risk factors for
completing follow-up, chronic liver disease and
and analysed eligible to be
invited to attend the
community risk
stratification pathway
(Table 1). Of these, 576
patients attended the
pathway, of which
369 had obesity, 171
were diagnosed with
type 2 diabetes, and 165
had been identified to
have hazardous alcohol
use.”
(b) Give reasons for non- | No Not reported
participation at each stage
(¢) Consider use of a flow | No No flow diagram
diagram provided
Descriptive data 14* | (a) Give characteristics of | Yes Baseline characteristics
study participants (eg of the included (n=576)
demographic, clinical, and all adult patients
social) and information (n=4150) presented in
on exposures and Table 1.
potential confounders
(b) Indicate number of No Not reported
participants with missing
data for each variable of
interest
Outcome data 15* | Report numbers of Yes 66 patients (12.4%) had
outcome events or elevated TE reading
summary measures consistent with clinically
significant liver disease.
Characteristics of those
with and without
elevated TE are in Table
3&4.
Main results 16 | (@) Give unadjusted Yes Table 5, and odds ratios

estimates and, if

with 95% CI reported
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Item Judgement | Support for judgement
No Recommendation
applicable, confounder- incorporating BMI, age,
adjusted estimates and gender, type 2 diabetes,
their precision (eg, 95% hazardous alcohol use,
confidence interval). hypertension,
Make clear which hyperlipidemia,
confounders were ischaemic heart disease,
adjusted for and why they previous smoker.
were included
(b) Report category Yes (in Hazardous alcohol use
boundaries when methods) and obesity defined in
continuous variables were methods.
categorised
(¢) If relevant, consider N/A
translating estimates of
relative risk into absolute
risk for a meaningful time
period
Other analyses 17 | Report other analyses Yes Proportion of patients
done—eg analyses of with reliable and
subgroups and unreliable readings using
interactions, and the M+ and XL+ probes
sensitivity analyses (Table 2). Number of
patients with elevated
TE by BMI category
(Figure 1 & 2).
Discussion
Key results 18 | Summarise key results Yes “In this study, obesity
with reference to study has been highlighted as a
objectives significant independent
risk factor for detecting
an elevated TE reading,
whichis consistent with
significant liver disease.”
“Furthermore, 31% of
all the patients with an
elevated TE reading
(28.0 kPa) had obesity as
their only risk factor”.
Limitations 19 | Discuss limitations of the | Yes Authors acknowledge

study, taking into account
sources of potential bias
or imprecision. Discuss
both direction and
magnitude of any
potential bias

stratification pathway
based on risk factors
potentially biases the
outcome; risk of liver
disease in general
population unknown.
Response rate 56.3%
comparable to other
community based studies
but may be subject to
responder bias. All
patients were identified
from electronic records,
therefore if a patient had
not been asked about
their alcohol use or
AUDIT questionnaire
completed, they would

External Assessment Centre report: GID-MT562 FibroScan

Date: November 2021

155 of 222



Item
No

Recommendation

Judgement

Support for judgement

not have been invited to
participate.

Interpretation

20

Give a cautious overall
interpretation of results
considering objectives,
limitations, multiplicity
of analyses, results from
similar studies, and other
relevant evidence

Yes

Authors acknowledge
that TE is a surrogate
marker for liver disease,
and false positive may
still occur because of
steatohepatitis,
cholestasis, and
congestive cardiac
failure, particularly in
those patients who
continue to drink
alcohol. Authors confirm
that this may lead to
overestimation of liver
disease.

Generalisability

21

Discuss the
generalisability (external
validity) of the study
results

Yes

Authors recognise that
“The only true way to
determine

whether these patients
have been stratified
correctly is to

follow-up this cohort for
long-term clinical
outcomes.” Relevance to
clinical practice section.

Other information

Funding

22

Give the source of
funding and the role of
the funders for the present
study and, if applicable,
for the original study on
which the present article
is based

Yes

“Financial support:
Funding for the study
was provided by 1) the
Nottingham Digestive
Diseases Centre and
National Institute for
Health Research (NIHR)
Nottingham Biomedical
Research Centre

part of the Nottingham
University Hospitals
NHS Trust and
University of
Nottingham and ii) The
East Midlands Academic
Health Sciences Network
(EMAHSN). The study
sponsor is the University
of Nottingham, who are
data custodians but had
no role in the design,
analysis, or
interpretations of the
data. All authors declare
that they are free from
other sources of external
funding related to

this study.
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Item
No

Recommendation

Judgement

Support for judgement

Potential competing
interests: None to report.
Disclosure: This paper
presents independent
research funded by the
National Institute for
Health Research
(NIHR). The views
expressed are those of
the authors and not
necessarily those of the
NHS, the NIHR, or the
Department of Health.”

*Give information separately for exposed and unexposed groups.
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Harris et al. (2018); n=477 patients

First reviewer: KK; Second review: RO
Item Judgement | Support for judgement
No Recommendation
Title and abstract 1 (a) Indicate the study’s Yes Title: The XL probe: A
design with a commonly luxury or a necessity?
used term in the title or Risk
the abstract stratification in an obese
community cohort
using transient
clastography
(b) Provide in the abstract | Yes Objective (analyse the
an informative and performance of two
balanced summary of probes M/XL), methods
what was done and what (including setting),
was found results and conclusions
in abstract.
Introduction
Background/rationale 2 Explain the scientific Yes CLD has increased.
background and rationale Raised BMI is associated
for the investigation with failed or unreliable
being reported TE measurement using
standard M+ probe
(successful readings in
only 75% of obese
patients of 30kg/m? or
higher).
Objectives 3 State specific objectives, | Yes “The aim of this study
including any was to analyse the
prespecified hypotheses performance of the M
and XL TE probes
among those with a
BMI>28 kg/m? within a
risk stratification
pathway based in the
community.”
Methods
Study design 4 Present key elements of Yes Prospective study. The
study design early in the study has
paper been registered on the
ClinicalTrials.gov
website
(NCT02037867).
Setting 5 Describe the setting, Yes Single primary care

locations, and relevant
dates, including periods
of recruitment, exposure,
follow-up, and data
collection

practice, Leicester
(January 2015 to March
2016). [Same time
period as Harris ef al.
2019].

Clinical, anthropometric
and biochemical data
was obtained from the
electronic primary care
records (SystmOne
system), using READ
codes.
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Item
No

Recommendation

Judgement

Support for judgement

Participants

(a) Give the eligibility
criteria, and the sources
and methods of selection
of participants

Yes

Adults (at least 18 years)
with one or more risk
factors (hazardous
alcohol use, type 2
diabetes, BMI at least 28
kg/m? recorded in past 5
years).

“A lower BMI cut-off
for obesity was agreed a
priori for all patients
within the study, due to
the increased prevalence
of patients with Asian
ethnicity in this
population.“Patients with
any of the following
were not invited:
contraindication to TE
(pregnancy, implantable
cardiac device), known
diagnosis of CLD,
known malignancy or
other terminal illness,
patients unable to
consent to investigation
or housebound and
unable to attend.

Variables

Clearly define all
outcomes, exposures,
predictors, potential
confounders, and effect
modifiers. Give
diagnostic criteria, if
applicable

Yes

BMI (cut off for probe
selection), age, gender,
ethnicity, ischaemic
heart disease,
hypertension,
hyperlipidaemia reported
in baseline
characteristics. Device
failure, that is, inability
to obtain 10 valid
measurements.
Unreliable acquisition if
result at least 7.1 kPa
and IQR/median ratio
greater than0.3.
Clinically significant
liver disease diagnosed if
result at least 8.0 kPa.

Data sources/
measurement

8*

For each variable of
interest, give sources of
data and details of
methods of assessment
(measurement). Describe
comparability of
assessment methods if
there is more than one

group

Yes

Three experienced
operators performed all
TE measurements using
portable FibroScan
FS402 device. A TE
reading was attempted
with both probes for all
patients.

Bias

Describe any efforts to
address potential sources
of bias

Yes

Univariate and
multivariate analysis.
Agreement between
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Item
No

Recommendation

Judgement

Support for judgement

probes analysed via
Bland Altman analysis.

Study size

10

Explain how the study
size was arrived at

Assumed to be total
patient throughput of GP
practice.

Quantitative
variables

11

Explain how quantitative
variables were handled in
the analyses. If
applicable, describe
which groupings were
chosen and why

Yes

“Baseline characteristics
(Table 1) of the study
cohort are presented as
numbers (percentage)

if categorical data or M
(IQR) for non-normally
distributed continuous
data.”

Statistical methods

12

(a) Describe all statistical
methods, including those
used to control for
confounding

Yes

“comparison of then
performance of both
probes was made using
the chi-squared test and
the Wilcoxon signed
rank test for categorical
and non-normally
distributed continuous
data respectively.”
“Correlation between
the liver stiffness
measurements obtained
by both probes was
calculated and a linear
regression analysis was
completed to further
characterise this
relationship.
Multivariable regression
analysis was carried out
to estimate the effect of
potential confounding
variables. Agreement
between the probes was
further analysed using a
Bland-Altman plot. To
identify variables
independently
associated with re-
stratification, univariate
and multivariate logistic
regression models
including the covariates
age, gender, BMI,
hypertension,
hypercholesterolaemia,
the reliability of the M+
probe reading, type 2
diabetes and hazardous
alcohol use as risk
factors were conducted.”

(b) Describe any methods
used to examine

Yes

Multivariate analysis
described above.

External Assessment Centre report: GID-MT562 FibroScan

Date: November 2021

160 of 222




Item Judgement | Support for judgement
No Recommendation
subgroups and
interactions
(c) Explain how missing | No Not reported
data were addressed
(d) If applicable, describe | N/A
analytical methods taking
account of sampling
strategy
(e) Describe any N/A
sensitivity analyses
Results
Participants 13* | (a) Report numbers of Yes “The primary care
individuals at each stage practice had a total adult
of study—eg numbers population of 4150 with
potentially eligible, 1167 patients identified
examined for eligibility, to have at least one
confirmed eligible, risk factor and eligible to
included in the study, be invited to attend the
completing follow-up, risk stratification
and analysed pathway. Of these, 720
patients attended
of which 477 had a
BMI>28.0 kg/m2 and
had TE readings
attempted with both
probes (patient
characteristics
outlined in Table 1).”
(b) Give reasons for non- | Yes As above
participation at each stage
(¢) Consider use of a flow | No No flow diagram
diagram provided
Descriptive data 14* | (a) Give characteristics of | Yes Baseline characteristics
study participants (eg of patients with TE
demographic, clinical, measurements attempted
social) and information with both probes given
on exposures and Table 1.
potential confounders
(b) Indicate number of No Not reported
participants with missing
data for each variable of
interest
Outcome data 15* | Report numbers of Yes “21% of the patients had
outcome events or no valid measurements
summary measures with the M+ probe.”
Reliability of probes
presented in Table 3.
“The TE readings
between the probes were
highly correlated
(R?=0.78, p value
<0.001) (Figure 1).”
Bland- Altman plot also
presented (Figure 2).
Main results 16 | (a) Give unadjusted N/A

estimates and, if
applicable, confounder-
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Item Judgement | Support for judgement
No Recommendation
adjusted estimates and
their precision (eg, 95%
confidence interval).
Make clear which
confounders were
adjusted for and why they
were included
(b) Report category Yes Comparison of
boundaries when performance (Table 2).
continuous variables were
categorised
(¢) If relevant, consider N/A
translating estimates of
relative risk into absolute
risk for a meaningful time
period
Other analyses 17 | Report other analyses Yes Linear regression
done—eg analyses of analysis (unclear how
subgroups and relevant given 95%
interactions, and limits of agreement are
sensitivity analyses between -4.14 and 5.79
kPa).
Discussion
Key results 18 | Summarise key results Yes “...use of TE with only
with reference to study the M+ probe as a risk
objectives stratification tool in an
obese cohort could
potentially lead to a large
number of patients with
an invalid or unreliable
TE reading.” “Linear
regression analysis
suggests there is a good
correlation between the
probes...[and] XL+
probe readings are lower
than the M+ probe”.
“[The] difference is
larger the greater the
mean reading.”
Limitations 19 | Discuss limitations of the | Yes Percentage of reliable

study, taking into account
sources of potential bias
or imprecision. Discuss
both direction and
magnitude of any
potential bias

readings lower than
reported studies,
however this study
exclusively in obese
patients. “This highlights
the importance of having
access to the

XL+ probe in order to
maximise the numbers of
patientswho could be
risk stratified.” Unable to
comment on diagnostic
performance against
histological findings
(liver biopsy).
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Recommendation

Judgement

Support for judgement

Interpretation

20

Give a cautious overall
interpretation of results
considering objectives,
limitations, multiplicity
of analyses, results from
similar studies, and other
relevant evidence

Yes

Relevance to clinical
practice section. “Our
results demonstrate that
25% of patients with a
BMI>30 kg/m? had an
unreliable reading with
the M+ probe. This
therefore could be a
practical threshold in
which the XL+ probe
should be considered
ahead of the M+ probe.
Alternatively, the M+
probe may soon become
redundant if the XL+
probe is able to provide
more reliable readings in
a general population who
are increasingly
overweight and at risk of
CLD.”

Generalisability

21

Discuss the
generalisability (external
validity) of the study
results

Yes

“Thus, the XL probe is
now not an optional
extra but a necessity in a
population

setting where obesity is
becoming routine.”

Other information

Funding

22

Give the source of
funding and the role of
the funders for the present
study and, if applicable,
for the original study on
which the present article
is based

Yes

“Echosens provided a
loan of the XL probe at
the start of the study. No
financial assistance was
provided and Echosens
had no role in the study
design, the collection or
interpretation of the data.
Funding for the study
was provided by

(a) the Nottingham
Digestive Diseases
Centre and

National Institute for
Health Research (NIHR)
Nottingham

Biomedical Research
Centre part of the
Nottingham

University Hospitals
NHS Trust and
University of
Nottingham and (b) the
East Midlands Academic
Health Sciences Network
(EMAHSN). The study
sponsor is the University
of Nottingham which is
the data custodian but
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Recommendation

Judgement

Support for judgement

had no role in the design,
analysis or
interpretations of the
data.”

“All authors declare that
they are free from other
sources of external
funding related to this
study.”

*QGive information separately for exposed and unexposed groups.
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Surey et al. (2019); 461 patients

First reviewer: KK; Second review: RO

Item Judgement | Support for judgement
No Recommendation

Title and abstract 1 (a) Indicate the study’s Yes Identified as
design with a commonly “observational study” in
used term in the title or abstract.
the abstract
(b) Provide in the abstract | Yes Objectives, methods,
an informative and results and conclusions
balanced summary of in abstract. Focus on
what was done and what Hepatitis C virus (HCV)
was found infection. Setting

described in methods

Introduction

Background/rationale 2 Explain the scientific Yes HCYV infection is a major
background and rationale cause of chronic liver
for the investigation disease and death.
being reported Disproportionately

affects the homeless,
people who inject drugs
and prison populations,
who also have difficulty
in terms of testing,
treatment and ongoing
care.

Objectives 3 State specific objectives, | Yes “This observational
including any study assessed the
prespecified hypotheses burden of disease in an

underserved population
and describes the role of
peer support in linking
these individuals to
specialist treatment
services.”

Methods

Study design 4 Present key elements of Yes “a peer-led community
study design early in the outreach service” Peer
paper support workers , trained

in use of FibroScan by
outreach workers, able to
take individuals to
clinical appointments as
well as monitor
treatment adherence.

Setting 5 Describe the setting, Yes 63 sites in London
locations, and relevant including drug and
dates, including periods alcohol services,
of recruitment, exposure, homeless day centres
follow-up, and data and homeless hostels
collection over 109 sessions [from

Results]. “Sites were
identified if they were
deemed to have a high
proportion of individuals
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Item
No

Recommendation

Judgement

Support for judgement

with risk factors for
HCV such as injecting
drug use, and included
homeless hostels, day
centres and drug
treatment services.”
Screened between
September 2016 and
May 2018 [from
Results].

“Information was
gathered on risk factors
and demographic
information at
screening as part of
routine patient care.
Follow-up information
regarding

linkage to care and
treatment outcomes was
gathered by the
contacting patients and
support services by a
member of the clinical
team. All patient data
were entered into a
patient management
system database and an
anonymised extract of
the data was analysed”

Participants

(a) Give the eligibility
criteria, and the sources
and methods of selection
of participants

Yes

“Inclusion criteria were
being over 16 years of
age, a willingness and
ability to provide
signed informed consent
and being from an
underserved population
in the community. This
was defined as groups
whose social
circumstances make

it difficult to access
services and could
include people who are
homeless, people who
misuse substances and
people exposed to the
prison system.”

Variables

Clearly define all
outcomes, exposures,
predictors, potential
confounders, and effect
modifiers. Give
diagnostic criteria, if
applicable

Partly

“Those testing positive,
reporting a previous
positive result or with
risk factors for liver
disease were offered a
liver assessment using a
portable FibroScan,
which uses transient
elastography to assess
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Item Judgement | Support for judgement
No Recommendation
liver fibrosis.” Model not
reported, diagnostic
criteria not reported
(only F1, 2, 3, 4) in table
1.
Data sources/ 8* For each variable of No Not reported
measurement interest, give sources of
data and details of
methods of assessment
(measurement). Describe
comparability of
assessment methods if
there is more than one
group
Bias 9 Describe any efforts to No Not reported
address potential sources
of bias
Study size 10 | Explain how the study No Assumed to be site
size was arrived at throughput, but not
reported.
Quantitative 11 | Explain how quantitative | No Not reported
variables variables were handled in
the analyses. If
applicable, describe
which groupings were
chosen and why
Statistical methods 12 | (a) Describe all statistical | No Not reported
methods, including those
used to control for
confounding
(b) Describe any methods | No Not reported
used to examine
subgroups and
interactions
(c) Explain how missing | No Not reported
data were addressed
(d) If applicable, describe | No Not reported
analytical methods taking
account of sampling
strategy
(e) Describe any No Logistic regression did
sensitivity analyses not include transient
elastography.
Results
Participants 13* | (a) Report numbers of No Partly provided in Table
individuals at each stage 2, but not reported in
of study—eg numbers context of FibroScan
potentially eligible, (unclear how many were
examined for eligibility, eligible for FibroScan,
confirmed eligible, how many
included in the study, attempted/failed, and
completing follow-up, how many reliable)
and analysed
(b) Give reasons for non- | No Not reported
participation at each stage
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Item Judgement | Support for judgement
No Recommendation
(c¢) Consider use of a flow | No No flow diagram
diagram provided

Descriptive data 14* | (a) Give characteristics of | Yes Table 1
study participants (eg
demographic, clinical,
social) and information
on exposures and
potential confounders
(b) Indicate number of Yes Table 1 is clearly written
participants with missing to allow calculation of
data for each variable of how many missing each
interest variable.

Outcome data 15* | Report numbers of No FibroScan results only in
outcome events or Table 1.
summary measures

Main results 16 | (a) Give unadjusted No Not reported
estimates and, if
applicable, confounder-
adjusted estimates and
their precision (eg, 95%
confidence interval).

Make clear which

confounders were

adjusted for and why they

were included

(b) Report category No Not reported
boundaries when

continuous variables were
categorised

(c) If relevant, consider N/A
translating estimates of

relative risk into absolute

risk for a meaningful time

period

Other analyses 17 | Report other analyses Yes Focus on HCV and
done—eg analyses of treatment pathway.
subgroups and Unclear how FibroScan
interactions, and results influenced
sensitivity analyses treatment pathway.

Discussion

Key results 18 | Summarise key results Partly However no mention of
with reference to study transient elastography or
objectives FibroScan.

Limitations 19 | Discuss limitations of the | Yes Authors acknowledge
study, taking into account lack of comparator
sources of potential bias group. Potential for
or imprecision. Discuss selection bias (a number
both direction and of patients were not
magnitude of any contactable following
potential bias referral and it is possible

that they were more
likely to have a negative
outcome).

Interpretation 20 | Give a cautious overall Partly Many models of peer-

interpretation of results
considering objectives,
limitations, multiplicity

support groups to
“buddy” type
interventions.
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funding and the role of
the funders for the present
study and, if applicable,
for the original study on
which the present article
is based

Item Judgement | Support for judgement
No Recommendation
of analyses, results from “Qualitative studies have
similar studies, and other highlighted the
relevant evidence importance of trust
between peer and service
user born out of a shared
experience.”
Generalisability 21 | Discuss the Partly Small number of
generalisability (external motivated highly trained
validity) of the study peers, therefore roll out
results of the model may not
achieve same outcomes,
“The majority of patients
had been tested
previously, suggesting
that there is still a large
pool of people who are
disengaged from
treatment services.”
Other information
Funding 22 | Give the source of Yes “Funding: This work is

co-funded by the
European Commission
through its EU Third
Health Programme
(Grant Agreement
Number 709844),
University College
London and University
College London
Hospitals NHS Trust.
Transparency
declarations:

John Gibbons and Ala
Miah work for
Groundswell, which has
received financial
support from the
pharmaceutical company
Gilead. The remaining
authors have none to
declare. This article
forms part of a
Supplement sponsored
by the HepCare
Europe Project.”

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological

background and published examples of transparent reporting. The STROBE checklist is best used in

conjunction with this article (freely available on the Web sites of PLoS Medicine at

http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and

Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at

www.strobe-statement.org.
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Appendix B3: Observational studies (STROBE: cohort)
Reinson et al. (2021); n=59 rescanned at 54 months follow-up.

First reviewer: KK; Second review: RO

criteria, and the sources
and methods of selection
of participants. Describe
methods of follow-up

Item Judgement Support for
No Recommendation justification

Title and abstract 1 (a) Indicate the study’s Yes From title: “follow-up
design with a commonly study over 54 months”.
used term in the title or Cobhort study.
the abstract
(b) Provide in the abstract | Yes 4.5 year follow up after
an informative and first “liver service”
balanced summary of attendance that included
what was done and what TE in 5 GP practices in
was found Southampton.

Progression reported,
and predictors explored.

Introduction

Background/rationale 2 Explain the scientific Yes “How this fits in”
background and rationale section, liver disease
for the investigation being annual cost and third
reported biggest cause of

premature mortality
stated.

Objectives 3 State specific objectives, Yes 3 aims: to determine
including any whether alcohol and
prespecified hypotheses weight advice was

effective after 4.5 years,
liver rescan uptake and
liver disease progression
after 4.5 years.

Methods

Study design 4 Present key elements of Yes Follow-up of LOCATE
study design early in the study (cites EI-Gohary et
paper al. 2018)

Setting 5 Describe the setting, Yes “Rescans took place at
locations, and relevant two primary care sites in
dates, including periods Southampton”. Eligible
of recruitment, exposure, patients were telephoned
follow-up, and data between August 2019
collection and May 2020. Alcohol

AUDIT score and
weight recorded, and
eligible patients were
rescanned and compared
to baseline.

Participants 6 (a) Give the eligibility Yes LOCATE study, eligible

patients were alive at
time point, agreed to be
contacted for follow-up
and had a baseline TE
reading of at least 6kPa
and less than 12kPa.
Inclusion and exclusion
criteria stated (additional
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Item Judgement Support for
No Recommendation justification
information in Box S4
and S5 in Suppl Mat).
(b) For matched studies, N/A
give matching criteria and
number of exposed and
unexposed
Variables 7 Clearly define all Yes FibroScan readings,
outcomes, exposures, BMLI, alcohol AUDIT
predictors, potential scores. Binary logistic
confounders, and effect regression analysis used
modifiers. Give to test relationship
diagnostic criteria, if between baseline
applicable independent variables
and liver fibrosis stage at
follow-up. Thresholds
defined using TE kPa
(e.g. >10kPa referred to
secondary care
hepatology clinic).
Data sources/ 8* For each variable of Yes TE: from FibroScan
measurement interest, give sources of Mini+ 430 402 models.
data and details of Patients reported weight
methods of assessment and answered AUDIT
(measurement). Describe alcohol questions.
comparability of
assessment methods if
there is more than one
group
Bias 9 Describe any efforts to No Not reported
address potential sources
of bias
Study size 10 | Explain how the study Yes Follow-up of LOCATE
size was arrived at study, including all
eligible patients who
consented.
Quantitative 11 | Explain how quantitative | Yes “A 15% coefficient of
variables variables were handled in variation was applied to
the analyses. If the rescan readings to
applicable, describe reliably identify any
which groupings were changes to fibrosis stage
chosen and why between baseline and
follow-up. Standard
descriptive statistics
were used to summarise
variables: mean (SD) for
continuous variables or
median (IQR) for
skewed variables, and
numbers and
percentages for
categorical variables.”
Statistical methods 12 | (a) Describe all statistical | Yes Paired sample t-test, chi-

methods, including those
used to control for
confounding

square test, two-tailed
independent sample t-
test, binary logistic
regression analysis
reported.
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Item Judgement Support for
No Recommendation justification
(b) Describe any methods | Yes Relationship between
used to examine baseline variables and
subgroups and liver fibrosis stage at
interactions follow-up.
(c) Explain how missing No Not reported
data were addressed
(d) If applicable, explain | No Not reported
how loss to follow-up was
addressed
(e) Describe any Yes Different thresholds
sensitivity analyses used for liver fibrosis
stage (Table S3).

Results

Participants 13* | (a) Report numbers of Yes 50.8% (n=59) patients
individuals at each stage were eligible for rescan,
of study—eg numbers accepted the invitation
potentially eligible, and underwent a liver
examined for eligibility, rescan. Fig 1, Suppl
confirmed eligible, Table S1 and S2.
included in the study, Characteristics of those
completing follow-up, who were rescanned and
and analysed those eligible are in

Suppl Table S6.
(b) Give reasons fornon- | Yes Fig 1
participation at each stage
(c) Consider use of a flow | Yes Fig 1
diagram

Descriptive data 14* | (a) Give characteristics of | Yes Table 2. Demographics
study participants (eg of those taking part in
demographic, clinical, weight and alcohol
social) and information on AUDIT follow up (Table
exposures and potential S4, Table S5).
confounders Demographics of those

with no change/decrease
in fibrosis stage (Table
S7).
(b) Indicate number of Yes Footnote in Table 2
participants with missing (assume the remaining
data for each variable of patients had complete
interest data).
(¢) Summarise follow-up | Yes Mean (SD) time interval
time (eg, average and between baseline and
total amount) follow-up was 53.6 (3.4)
months.

Outcome data 15* | Report numbers of Yes Reported proportions
outcome events or with change in liver
summary measures over fibrosis stage (no
time change, decreased,

progressed)

Main results 16 | (@) Give unadjusted Yes Table 1 and Suppl Table

estimates and, if
applicable, confounder-
adjusted estimates and
their precision (eg, 95%
confidence interval).
Make clear which

7.
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Item Judgement Support for
No Recommendation justification
confounders were
adjusted for and why they
were included
(b) Report category Yes Suppl Table S3
boundaries when (however total adds to
continuous variables were 58 not 59), Table S8,
categorised Table S9.
(c) If relevant, consider N/A
translating estimates of
relative risk into absolute
risk for a meaningful time
period
Other analyses 17 | Report other analyses Yes Two separate binary
done—eg analyses of logistic regression
subgroups and analyses to investigate
interactions, and relationship with
sensitivity analyses regression or
progression of liver
fibrosis stage. Odds
ratios reported in Suppl
Table S10.
Discussion
Key results 18 | Summarise key results Yes Adpvice had little impact
with reference to study on weight or alcohol
objectives consumption at
54months, 50.9%
attended invitation of
rescan at follow-up and
none of the baseline
factors were
independently associated
with progression.
Limitations 19 | Discuss limitations of the | Yes Summary of main
study, taking into account findings: no comparator
sources of potential bias group to determine
or imprecision. Discuss significance of weight
both direction and change (average of 1.2
magnitude of any kg). Strengths and
potential bias limitations section: loss
to follow-up, may have
been a result of follow-
up data collected during
COVID-19 pandemic
and included intermittent
periods of restriction on
movement in the UK,
weight was self-reported
(not verified).
Interpretation 20 | Give a cautious overall Yes Comparison with

interpretation of results
considering objectives,
limitations, multiplicity of
analyses, results from
similar studies, and other
relevant evidence

existing literature
includes a list of
recommendations to
improve adherence to
clinical advice.
Recommendations to
GPs to ensure uptake by
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funding and the role of
the funders for the present
study and, if applicable,
for the original study on
which the present article
is based

Item Judgement Support for
No Recommendation justification
patients of low social
economic status.
Generalisability 21 | Discuss the Yes Implications for research
generalisability (external and practice section.
validity) of the study
results
Other information
Funding 22 | Give the source of Yes Competing interests:

The authors have
declared no competing
interests.
Acknowledgements:
This research was
funded by the British
Liver Trust (same as
original LOCATE study)
and Solent NHS Trust.

*Give information separately for exposed and unexposed groups.
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Matthews et al. (2019); n=79

First reviewer: KK; Second review: RO

Item Judgement Support for
No Recommendation justification
Title and abstract 1 (a) Indicate the study’s Yes “Prospective
design with a commonly observational study”
used term in the title or stated in abstract, cohort
the abstract assumed from monitored
compliance over a 6-
month period. “Pilot”
not mentioned in
abstract, but referred to
in aims and objectives
section.
(b) Provide in the abstract | Yes Setting: nurse-led
an informative and outreach community
balanced summary of alcohol support clinic,
what was done and what with referrals to
was found specialist care
monitored. Background,
methods and results well
reported.
Introduction
Background/rationale 2 Explain the scientific Yes Third most common
background and rationale reason for premature
for the investigation being death in UK, mortality
reported rates increased 500%.
Cirrhosis is often
asymptomatic and
associated with long-
term complications.
Objectives 3 State specific objectives, | Yes The main aim of the
including any pilot study was to
prespecified hypotheses determine acceptability
of FibroScan in a
community alcohol
support service (patients
present themselves if
concerned about liver
health due to alcohol
consumption — may be
selection bias).
Methods
Study design 4 Present key elements of Yes “Prospective quantitative
study design early in the observational study”
paper
Setting 5 Describe the setting, Yes One community alcohol

locations, and relevant
dates, including periods
of recruitment, exposure,
follow-up, and data
collection

support setting in
Edinburgh, over 12
month period
(November 2014 until
end October 2015).
Screening with
FibroScan offered
during first 6 months
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Item
No

Recommendation

Judgement

Support for
justification

until April 2015, and
onward referrals
recorded thereafter.

Participants

(a) Give the eligibility
criteria, and the sources
and methods of selection
of participants. Describe
methods of follow-up

Convenience sample
(due to measurement of
acceptability) in one
community alcohol
support setting
(Edinburgh). Number of
individuals attending a
research clinic over a
24-week period after
reading a participant
information pack.
Inclusion criteria: aged
over 16 years, ability to
provide consent,
attending triage facility
for assessment of their
support needs, or who
were currently
undergoing alcohol
support in the centre.
Exclusion: possibility of
or known pregnancy,
pacemaker, ascites, open
wound close to right
eighth to tenth
intercostal margins,
known cirrhosis or no
alcohol history.

Study was advertised by
rolling TV screen in
reception area, posters in
reception and
consultation rooms —
participants could then
volunteer (source of
bias).

(b) For matched studies,
give matching criteria and
number of exposed and
unexposed

N/A

Variables

Clearly define all
outcomes, exposures,
predictors, potential
confounders, and effect
modifiers. Give
diagnostic criteria, if
applicable

Yes

Focused medical and
lifestyle history taken by
hepatology nurse (data
collection tool provided
as Appendix 1 including:
height, weight [BMI
calculated], alcohol,
medical, smoking,
family history, current
medication, possible
viral hepatitis risk).
Lower cut-off
measurement of 7.1kPa
for referral to nurse-led
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Item Judgement Support for
No Recommendation justification
clinic. Ultrasound and
clinical evaluation by
consultant hepatologist
when FibroScan at least
8kPa.
Data sources/ 8* For each variable of Yes Portable FibroScan
measurement interest, give sources of (model not reported).
data and details of Data collection form
methods of assessment provided. How and
(measurement). Describe where FibroScan was
comparability of measured described.
assessment methods if
there is more than one
group
Bias 9 Describe any efforts to No Not reported
address potential sources
of bias
Study size 10 | Explain how the study Yes Convenience sample.
size was arrived at “As this study evaluated
the acceptability of the
cirrhosis screening
intervention in this
setting, no specific
sample size was
determined in advance.”
Quantitative 11 | Explain how quantitative | Yes Follow-up based on
variables variables were handled in FibroScan results
the analyses. If reported.
applicable, describe
which groupings were
chosen and why
Statistical methods 12 | (a) Describe all statistical | No Not reported
methods, including those
used to control for
confounding
(b) Describe any methods | No Not reported
used to examine
subgroups and
interactions
(¢) Explain how missing No Not reported
data were addressed
(d) If applicable, explain | No Not reported
how loss to follow-up was
addressed
(e) Describe any N/A None conducted
sensitivity analyses
Results
Participants 13* | (a) Report numbers of Yes 118 patient information

individuals at each stage
of study—eg numbers
potentially eligible,
examined for eligibility,
confirmed eligible,
included in the study,
completing follow-up,
and analysed

packs requested
(reported in methods
only), 79 service users
consented to take part.
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done—eg analyses of
subgroups and
interactions, and
sensitivity analyses

Item Judgement Support for
No Recommendation justification
(b) Give reasons for non- | No Not reported (assume all
participation at each stage 79 met inclusion criteria)
(¢) Consider use of a flow | No No flow diagram
diagram provided
Descriptive data 14* | (a) Give characteristics of | Yes Table 1 (total, male,
study participants (eg female)
demographic, clinical,
social) and information on
exposures and potential
confounders
(b) Indicate number of No Not reported, except for
participants with missing missing (that is, invalid)
data for each variable of FibroScan reading in
interest three participants.
(¢) Summarise follow-up | No Only reported that nine
time (eg, average and of ten patients expected
total amount) to attend a six-monthly
follow-up did so.
However the remaining
patients not followed.
Outcome data 15* | Report numbers of Yes Diagnostic outcomes
outcome events or (cirrhosis, fibrosis)
summary measures over included in Table 2.
time
Main results 16 | (a) Give unadjusted No Not reported
estimates and, if
applicable, confounder-
adjusted estimates and
their precision (eg, 95%
confidence interval).
Make clear which
confounders were
adjusted for and why they
were included
(b) Report category Yes Category boundaries for
boundaries when FibroScan included in
continuous variables were Table 2, alcohol intake
categorised categorised in Table 1.
(¢) If relevant, consider N/A
translating estimates of
relative risk into absolute
risk for a meaningful time
period
Other analyses 17 | Report other analyses Yes Patient engagement: “Of

the 20 participants
referred to the nurse-led
service clinic within

the alcohol service, 19
attended. Of the 12
patients expected to
attend the RIE for
medical assessment, 11
did so, and of 10 patients
expected to attend for
six-monthly follow-up,
nine did so. All 12
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Item Judgement Support for
No Recommendation justification
patients referred for
abdominal ultrasound
attended.”

Discussion

Key results 18 | Summarise key results Yes Summary of engagement
with reference to study (first paragraph of
objectives discussion).

Limitations 19 | Discuss limitations of the | Yes Authors acknowledge
study, taking into account recruitment was based
sources of potential bias on a “drop-in” system,
or imprecision. Discuss unclear if volunteered
both direction and participants were
magnitude of any representative
potential bias (demographics) of the

community clinic
population. Fixed term
study, longer study
needed to determine
whether engagement and
lifestyle changes were
sustained.

Interpretation 20 | Give a cautious overall Yes Authors acknowledge
interpretation of results further work required to
considering objectives, optimise the intervention
limitations, multiplicity of and to determine long-
analyses, results from term impact.
similar studies, and other
relevant evidence

Generalisability 21 | Discuss the Yes Relevance to clinical
generalisability (external practice section.
validity) of the study
results

Other information

Funding 22 | Give the source of Yes “NHS Lothian
funding and the role of Innovation Board
the funders for the present provided £6200 funding

study and, if applicable,
for the original study on
which the present article
is based

for rental of the
FibroScan device for the
six-month duration of
data collection from
November 2014 to April
2015. NHS Lothian
Research Futures for
providing funding to
cover fees for doctoral
level study and
educational needs
pertinent

to developing the study
for dissemination.
Conflict of interest:
none.”

*@Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological

background and published examples of transparent reporting. The STROBE checklist is best used in
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conjunction with this article (freely available on the Web sites of PLoS Medicine at
http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and
Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at

http://www.strobe-statement.org.
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Appendix B4: Qualitative studies (CEBM)

Knight et al. (2020); n=20

First reviewer: KK; Second review: RO

# Question

Judgement
(Yes/No/Unclear)

Justification

1 Was a qualitative approach
appropriate?

Yes

Patient acceptability and
experience of new screening
service in primary care setting.

2 Was the sampling strategy

appropriate for the approach?

Yes

Sampled from a large cross-
sectional study (Nottingham
Community Liver Study). Patients
had attended a TE assessment 6
months to 2 years before data
collection. However the authors
state in their limitations that the
characteristics of individuals who
declined to participate were not
stored following their decline
(risk of selection bias). Non-
English speaking participants
were excluded (liver disease is
known to vary widely among
ethnic groups). Authors note
narrow age of interviewees (40-
71 years), however notes that
this reflects the ages where
people are most at risk of chronic
liver disease.

methods?

3 What were the data collection

Yes

“Interview questions were
predominantly open-ended with
probes used where necessary to
expand on participant
responses”(Appendix 1:
Interview Guide). Guide was
piloted on 3 participants for
testing and refinement. Face-to-
face interviews conducted over 6
month period (dates not
defined). “Interviews took place
either in the participant’s home
(n=14) or in an interview room at
a tertiary care centre (n=6)
[participant choice]”. “Interviews
continued until data saturation
was reached” (undefined).
“Interviews were digitally audio-
recorded and transcribed
verbatim by a specialist
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transcription company.” Study
team attempted to minimise
response bias by notifying all
participants that their interview
transcripts would be
anonymised. The authors
acknowledge that “the
interviewer was involved in the
larger community study and had
met the participants with
elevated liver stiffness”, which
may have impacted results.

4 How were data analysed and
how were these checked?

Yes

Analysed thematically using an
inductive approach. Preliminary
scan and then coded, sorted and
grouped into categories or
themes. “A constant comparative
method was used to compare
individual items with the rest of
the data.” Independent coding of
5 interviews by a different
reviewer. Themes refined,
reorganised and collapsed as
required. Data management tool
reported.

5 Is the researcher’s position
described?

Yes

MB: independent qualitative
researcher
DH: interviewer

6 Do the results make sense?

Yes

Descriptive narrative analysis
with quotes taken from survey
responses. Responses seem
logical.

7 Are the conclusions drawn
justified by the results?

Yes

Broad summary in line with
results.

8 Are the finding transferable to
other clinical settings?

No

Specific to primary care setting
(however authors state that
purposefully sampling from inner
city and suburban locations with
different CLD risk factors and CLD
diagnoses may allow
transferability to similar primary
care settings within the UK).
Participants were asked to
comment on their experience of
a scan 6 months-2 years prior,
and may have engaged with
other liver disease services
(potential for recall bias).
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Appendix C: Ongoing studies

Appendix C1: Completed studies with no publication

Study title, reference

Status, estimated
completion

Population (n)

Primary outcome
measure(s)

Secondary outcome
measure(s)

Southampton Pilot Study
— identified by the
Company

[No registration found]

UK

Status: Unknown

Expected completion:
2020

Actual enrolment: n=116

Patients are 18 years and
over, registered with a
Southampton City CCG
GP and with a ELF test
result not less than 9 or
alcohol consumption more
than 30 units per week.

FibroScan examination
attendance

Referrals to Hepatology
versus discharged back to
GP; Hospital first
outpatient activity.

Liver disease early
detection study —
identified by the EAC

[ISRCTN40804377]

UK: 8 GP surgeries

Status: Completed

Trial end date: 18 July
2015

Last update: 3 May 2017

Target enrolment: n=90

Inclusion criteria:
Participants from the
previous study ALDDES
who were found to be at a
possible or probable risk
of liver fibrosis.

Exclusion criteria: Known
pre-existing liver disease.

Positive predictive value
of Southampton Traffic
Light Test; [On
assessment with liver
elastography]

None listed.
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Appendix C2: Ongoing studies

Study title, reference

Status, estimated
completion

Population (n)

Primary outcome
measure(s)

Secondary outcome
measure(s)

Impact of knowledge of liver
fibrosis on drinking
behaviour — identified by
EAC

[ISRCTN16922410]

UK

Status: Recruiting

Estimated completion: 30
November 2022

Last update: 15 June
2021

Target enrolment: n=120
Inclusion criteria:

Work package 1 (WP1):
A person aged 18 years
and over attending with a
primary problem of
alcohol misuse as
defined by initial clinical
assessment and had a
fibroscan in past; Willing
to participate in a focus
group.

Work package 2 (WP2):
A person aged 18 years
and over attending with a
primary problem of
alcohol misuse as
defined by initial clinical
assessment; A person
who previously had a
fibroscan; A person with
lived experience of
alcohol problems, willing
to consent to the
recording and public use
of video recording
(identified via KLIFAD
PPI group, existing NRN
networks or research

Recruitment rate
recorded as the number
of eligible participants
who consent to
participate in the study
[12 months]; Retention
rate: number of
participants who consent
to participate that remain
in the study until the end
of follow up [6 months];
Acceptability of the
intervention measured
using qualitative interview
[6 months]; Feasibility of
outcome measures
measured by analysing
the feasibility of
outcomes outlined as
primary and secondary
[baseline, 3 months and
6 months].

Weekly alcohol intake
measured using self-
reported alcohol intake
[baseline, 3 months and
6 months]; Alcohol
misuse measured using
AUDIT score [baseline, 3
months and 6 months];
Severity of alcohol
misuse measured using
SADQ score [baseline, 3
months and 6 months].
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Study title, reference

Status, estimated
completion

Population (n)

Primary outcome
measure(s)

Secondary outcome
measure(s)

networks at Nottingham
University Hospital)
Participants from WP1
will also be invited to
participate in WP2.

Randomised feasibility
trial (WP3): A person
aged 18 years and over
attending with a primary
problem of alcohol
misuse as defined by
initial clinical
assessment.

Exclusion criteria:

Work package 1 (WP1):
Other primary substance
misuses even where
alcohol is a factor; Lacks
the capacity to give
confirmed consent.

Work package 2 (WP2):
Lacks the capacity to
give confirmed consent.

Randomised feasibility
trial (WP3): Other primary
substance misuses even
where alcohol is a factor;
Referrals from driving
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Study title, reference

Status, estimated
completion

Population (n)

Primary outcome
measure(s)

Secondary outcome
measure(s)

offences and student
referrals as these
individuals are essentially
not self-presenting, may
have different motivation
and have lower overall
levels of alcohol use and
so are substantially lower
risk of having liver
disease; Out of area
clients at Edwin house in
whom we cannot obtain
follow up data due to lack
of follow up availability;
Participants unable to
comply with study
procedures; Lacks the
capacity to give
confirmed consent.
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Appendix D: Critical appraisal of economic evidence

Appendix D1: Published economic evidence
The ISPOR CHEERS Task Force Report, Consolidated Health Economic Evaluation Reporting Standards (CHEERS)—Explanation
and Elaboration: A Report of the ISPOR Health Economic Evaluations Publication Guidelines Good Reporting Practices Task Force,
provides examples and further discussion of the 24-item CHEERS Checklist and the CHEERS Statement. It may be accessed via the
Value in Health or via the ISPOR Health Economic Evaluation Publication Guidelines — CHEERS: Good Reporting Practices webpage:
http://www.ispor.org/TaskForces/EconomicPubGuidelines.asp

CHEERS ChecKlist: Tanajewski et al. (2017)

First assessment: RO, QA: RP/KK

Items to include when reporting economic evaluations of health interventions

Section/item # Recommendation Reported | Additional comments
(Y/N)
Title and abstract
Title 1 Identify the study as an economic evaluation or use Y Title includes “economic evaluation” and “Markov model”.
more specific terms such as “cost-effectiveness Objectives in abstract: “To assess the long-term cost-
analysis”, and describe the interventions compared. effectiveness of a risk stratification pathway, compared with
standard care, for detecting non-alcoholic fatty liver disease
(NAFLD) in primary care.”
Abstract 2 Provide a structures summary of objectives, perspective, Y Objectives, setting, participants, intervention, design, data
setting, methods (including study design and inputs), sources (assumed inputs), outcome measure, results
results (including base case and uncertainty analyses) and (including base case and uncertainty analyses) and
conclusions. conclusions, all reported in abstract. Perspective not
explicitly reported, although setting reported as GP practices
in England (NHS England perspective mentioned in
Introduction); costs reported in GBP.
Introduction
Background and objectives | 3 Provide an explicit statement of the broader context for Y Authors report that prevalence of NAFLD is rising, and will
the study. Present the study question and its relevance for continue to do so due to increasing prevalence of obesity and
health policy or practice decisions. type 2 diabetes, and will lead to increased prevalence of
cirrhosis. Existing screening tests being poorly sensitive
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means they cannot rule out liver disease, and poor specificity
potentially leads to more invasive investigations and
specialist referral. Prospective study has shown increased
detection of liver disease in primary care, using TE. Aim of
study is to evaluate the cost-effectiveness of a risk
stratification pathway, compared with standard care, from an
NHS England perspective.

Methods
Target population and
subgroups

Setting and location

Study perspective

Comparators

Describe characteristics of the base case populationand
subgroups analysed, including why they were chosen.

State relevant aspects of the system(s) in which the
decision(s) need(s) to be made.

Describe the perspective of the study and relate this to
the costs being evaluated.

Describe the interventions or strategies being
comparedand state why they were chosen.
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Base case population reported as being from two primary
care practices in Nottingham, with 3.7% type 2 diabetes
prevalence, and 14.9% obesity prevalence. Of the included
patients (n=293), mean (SD) age was 68.4 (12.6) years.
Patients with a history of excessive alcohol use were
excluded. “The initial distribution

of patients between the three liver disease stages

was assumed to reflect the distribution of patients
stratified

by RSP in the feasibility study: 69% no/mild liver
disease, 27% significant liver disease and 4%
compensated

cirrhosis.”

“The RSP [risk stratification pathway] is a community-based
diagnostic algorithm...”

“...we investigated the cost-effectiveness of this risk
stratification pathway (RSP), compared with SC, from an
NHS England perspective.” Not explicitly related to the costs
being evaluated, but costs reported in GBP and authors
report using NHS reference costs and PSSRU.

RSP and standard care fully described in methods section.
Rationale for choosing them not reported in methods, but
introduction refers to the prior feasibility study on which this
economic evaluation is based.




Time horizon

Discount rate

Choice of health
outcomes

Measurement of
effectiveness

Measurement and
valuation of preference
based outcomes

Estimating resources and
costs

10

11a

11b

12

13a

State the time horizon(s) over which costs and
consequences are being evaluated and say why
appropriate.

Report the choice of discount rate(s) used for costs
and outcomes and say why appropriate.

Describe what outcomes were used as the measure(s) of
benefit in the evaluation and their relevance for the type of
analysis performed.

Single study-based estimates: Describe fully the design
features of the single effectiveness study and why the
single study was a sufficient source of clinical
effectiveness data.

Synthesis-based estimates: Describe fully the methods
used for identification of included studies and synthesis
of clinical effectiveness data.

Ifapplicable, describe the population and methods used
to elicit preferences for outcomes.

Single study-based economic evaluation:
Describe approaches used to estimate resource use
associated with the alternative interventions.

Describe primary or secondary research methods for
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Partly

N/A

N/A

The authors report a lifetime horizon (to 100 years of age),
justified in conclusion/future perspective section as patient
benefits related to chronic condition are long-term.

The “UK Treasury recommended 3.5% discount
rate for costs and outcomes were used.”

Health states defined: illustrated in Figure 1: mild disease
(true/false), significant liver disease (true/false),
compensated cirrhosis (true/false), decompensated cirrhosis,
hepatocellular carcinoma, liver transplant and death. A
stochastic probabilistic model was developed.

“Individual-patient data from the feasibility study were
used to generate input parameters related to RSP and SC
target population characteristics and diagnostic
effectiveness.” Feasibility study was prospective and cross-
sectional, including 2 primary care practices in Nottingham
(10,479 adult patients). No justification given for this being
sufficient source of effectiveness data (however is large,
NHS perspective).

N/A — single study-based estimate

“An expert panel of

UK hepatologists was convened to generate indicative
estimates where no data were available (see Table 1 for
transition probabilities and sources; elicitation methods
provided in online supplementary appendix 2, figure 2.1
and table 2.1).” No studies reporting utilities for NAFLD
health states were found; expert opinion QoL data were
approximated using QoL data from type 2 diabetes.

189 of 222




valuing each resource item in terms of its unit cost.

Describe any adjustments made to approximate to

opportunity costs.

13b | Model-based economic evaluation: Describe approaches Partly “Due to a paucity of data in some areas, an expert

and data sources used to estimate resource use advisory panel was convened to generate indicative

associated with model health states. Describe primary or estimates of transition probabilities and resource use.”

secondary research methods for valuing each resource “Resource use for each health state was estimated based

item in terms of its unit cost. Describe any adjustments on published literature, UK local and national guidelines

made to approximate to opportunity costs. and international clinical practice guidelines from EASL
and
the American Association for the Study of Liver Disease.
These estimates were checked for validity with the expert
panel.” See Table 2. “Where a cost could not be identified, a
literature search was conducted or local finance departments
were contacted.” No opportunity costs included.

Currency, price, date and 14 | Report the dates of the estimated resource quantities and Y References NHS Reference costs 2013/14 and PSSRU 2014.

conversion unit costs. Describe methods for adjusting estimated “Where a cost could not be identified, a literature search was
unit costs to the year of reported costs if necessary. conducted or local finance departments were contacted. All
Describe methods for converting costs into a common costs were 1nﬂgted to the 2013/2014 financial year 7 A.ll

costs reported in GBP, so no currency conversion required.
currency base and the exchange rate.

Choice of model 15 | Describe and give reasons for the specific type of Y Decision-analytic model described and shown in Figure 1.
decision-analytical model used. Providing a figure to INlustrates that the decision tree allows comparison between
show model structure is strongly recommended. the two diagnostic pathways, while the Markov model

(identical for both arms) accounts for subsequent pathway
and outcomes during lifetime modelling.

Assumptions 16 | Describe all structural or other assumptions Y All assumptions described (additional information in
underpinningthe decision-analytical model. supplementary material). Death possible from every state

(Figure 1).

Analytical methods 17 | Describe all analytical methods supporting the Y “The data inputs used to populate the model provide a
evaluation. This could include methods for dealing measure of uncertainty around the estimates. An annual cycle
with skewed, missing, or censored data; extrapolation length with half-cycle correction...[was] used.” Estimates
methods; methods for pooling data; approaches to were checked for validity with the expert panel. Data were
validate or make adjustments (such as half cycle specified as distributions to fully incorporate uncertainty
corrections) to a model; and methods for handling around parameter values for probabilistic analysis (5000
populationheterogeneity anduncertainty. iterations).
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Results
Study parameters 18 Report the values, ranges, references, and, if used, Partly Values, references, and probability distributions (where
probability distributions for all parameters. Report appropriate) reported in tables 1 and 2. However distribution
reasons or sources for distributions used to represent parameters not explicitly reported.
uncertainty where appropriate. Providing a table to
show the input values is strongly
recommended.
Incremental costs and 19 | For each intervention, report mean values for the main Partly Mean lifetime costs reported for each group, and difference
outcomes categories of estimated costs and outcomes of interest, between groups, QALY and ICER, but not broken down into
as well as mean differences between the comparator main categories or outcomes (totals only).
groups. If applicable, reportincremental cost-
effectivenessratios.
Characterising 20a | Single study-based economic evaluation: Describe the N/A
uncertainty effects of sampling uncertainty for the estimated
incremental cost and
incremental effectiveness parameters, together with the
impact of methodological assumptions (such as discount
rate, study perspective).
20b | Model-based economic evaluation: Describe the effects Y Results for one-way and multi-way deterministic sensitivity
on the results of uncertainty for all input parameters, and analysis, and probabilistic sensitivity analysis reported
uncertainty related to the structure of the model and (Table 3, Tornado diagram Figure 3). However, result of
assumptions. PSA (cost saving £512) not consistent with point estimate
(cost saving £225).
Characterising 21 If applicable, report differences in costs, outcomes, or N No subgroup .analysis r§ported, gnd may have been .
heterogeneity cost- effectiveness that can be explained by variations appropriate given the different risk factors for NAFLD in the
between subgroups of patients with different baseline population included.
characteristics or other observed variability in effects
that are not reducible by more information.
Discussion
Study findings, 22 Summarise key study findings and describe how they Y Concludes that the Risk Stratification Pathway is likely to be
limitations, support the conclusions reached. Discuss limitations cost-effective in the UK, even in the presence of significant
generalisability, and and the generalisability of the findings and how the uncertainty around estimates. However the EAC notes that
current knowledge findings fit with current knowledge. ICER (£/QALY) was -1010 [95%CT -40,583 to +50,023].
Limitations reported include complexity of the model
limiting inclusion of wider health benefits, extensive lack of
appropriate data to underpin the model, unknown sensitivity
and specificity of TE in primary care (due to practical and
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ethical issues around performing liver biopsy in this setting).
Generalisability acknowledged to be limited by discrepancies
between obesity and type 2 diabetes prevalence estimates in
study and general population, and by not including patients
with all metabolic syndrome risk factors (included type 2
diabetes only). Limited reporting of current knowledge,
although clinical implications and future perspectives
considered.

Other

Source of funding 23 Describe how the study was funded and the role of the Y “This work was funded by the East Midlands Academic
funder in the identification, design, conduct, and Health Science Network (EMAHSN) and the University of
reporting of the analysis. Describe other non-monetary Nottingham.” Not explicitly stated that funders had no
sources of support. involvement in identification, design, conduct or reporting of

the study, but may be assumed: “All authors take full
responsibility for the study design, model assumptions, data
analysis and interpretation, and preparation of the
manuscript.”

Conflicts of interest 24 | Describe any potential for conflict of interest of study Y ”Competing interests: None declared.” “Provenance and peer
contributors in accordance with journal policy. In the review: Not commissioned; externally peer reviewed.”
absence of a journal policy, we recommend authors
comply with International Committee of Medical
Journal Editors recommendations.
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CHEERS Checklist: Crossan et al. (2019)
Items to include when reporting economic evaluations of health interventions

First assessment: RO, QA: RP/KK

Section/item # Recommendation Reported | Additional comments
(Y/N)
Title and abstract
Title 1 Identify the study as an economic evaluation or use more Yes “Referral pathways for patients with NAFLD based on
specific terms such as “cost-effectiveness analysis”, and noninvasive fibrosis tests: Diagnostic accuracy and cost
describe the interventions compared. analysis”. From abstract: 3 referral strategies were modelled.
Non-invasive fibrosis tests included: FIB-4 followed by
FibroScan, ELF, or FibroTest.
Abstract 2 Provide a structures summary of objectives, perspective, Partly Objectives (investigation of diagnostic accuracy and costs),
setting, methods (including study design and inputs), results setting (primary care), and conclusions reported in abstract.
(including base case and uncertainty analyses) and Results stat cost savings but do not report magnitude or 95%
conclusions. confidence interval. Perspective and methods (study design
and inputs) not explicitly defined.
Introduction
Background and objectives | 3 Provide an explicit statement of the broader context for the Y “Given the low prevalence of AF in unselected patients with
study. Present the study question and its relevance for health NAFLD, [non-invasive fibrosis] tests or their combination
policy or practice decisions. have high negative predictive value and can be used to guide
referrals for dedicated hepatology input and provide an
efficient solution for improving outcomes.
We therefore modelled a pathway using non-invasive fibrosis
tests in PC to triage patients for SCRs based on diagnostic
accuracy and decision curve analysis. We subsequently
carried out a cost analysis of different scenarios of this
pathway.”
Methods
Target population and 4 Describe characteristics of the base case population and Y Modelling study only, so no characteristics to report beyond

subgroups

subgroups analysed, including why they were chosen.

External Assessment Centre report: GID-MT562 FibroScan

Date: November 2021

193 of 222

“We considered a hypothetical cohort of 1000 unselected
patients with NAFLD who are tested for the presence of
AF.” “We set the prevalence of AF (>F3) in the PC




Setting and location

Study perspective

Comparators

Time horizon

Discount rate

Choice of health
outcomes

Measurement of
effectiveness

10

11a

11b

State relevant aspects of the system(s) in which the
decision(s) need(s) to be made.

Describe the perspective of the study and relate this to the
costs being evaluated.

Describe the interventions or strategies being compared
and state why they were chosen.

State the time horizon(s) over which costs and
consequences are being evaluated and say why
appropriate.

Report the choice of discount rate(s) used for costsand
outcomes and say why appropriate.

Describe what outcomes were used as the measure(s) of
benefit in the evaluation and their relevance for the type of
analysis performed.

Single study-based estimates: Describe fully the design
features of the single effectiveness study and why the single
study was a sufficient source of clinical effectiveness data.
Synthesis-based estimates: Describe fully the methods used
for identification of included studies and synthesis of
clinical effectiveness data.
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population at 5%, similar to what is expected in unselected
cohorts with NAFLD.”

“We present modelling and cost data of a two-step pathway
to appropriately triage patients in primary care.”

Perspective not explicitly described, but assumed to be UK
NHS based on: “We assumed that the cardiovascular
management would be done by the general practitioner (GP)
(as is customary in the UK)”. Costs expressed in GBP

All scenarios described, and also shown as a schematic in
Figure 1. Single and two-tiered approaches described in
Table 2 and Figure 2.

“The time frame adopted in the analysis was 5 years...”.
“We assumed that all patients who test negative at baseline
(TN and FN) would be re-tested at 5 years in order to
diagnose those with disease progression and those who tested
FN in the first instance”.

“...discount rate of 3.5% was applied” and references NICE
methods guide

“The outcomes considered were true/false positives and
true/false negatives with associated mortality, complications,
treatment and follow-up depending on the care setting.” This
includes referrals to secondary care and biopsy.

“We sourced the summary sensitivity and specificity

of these NITs from a systematic review and meta-analysis of
the diagnostic accuracy of NITs compared to liver biopsy in
adult patients with NAFLD [ref 9]. This was part of a larger
project funded by the UK NIHR Health Technology
Assessment Program that determined the cost-effectiveness
of NITs in patients with HBV, HCV, ALD and NAFLD [ref
9-11].”




Measurement and
valuation of preference
based outcomes

Estimating resources and
costs

Currency, price, date and
conversion

Choice of model

Assumptions

Analytical methods

12

13a

13b

14

15

16

17

Ifapplicable, describe the population and methods used to
elicit preferences for outcomes.

Single study-based economic evaluation:

Describe approaches used to estimate resource use
associated with the alternative interventions.

Describe primary or secondary research methods for
valuing each resource item in terms of its unit cost.
Describe any adjustments made to approximate to
opportunity costs.

Model-based economic evaluation: Describe approaches
and data sources used to estimate resource use associated
with model health states. Describe primary or secondary
research methods for valuing each resource item in terms
of its unit cost. Describe any adjustments made to
approximate to opportunity costs.

Report the dates of the estimated resource quantities and
unit costs. Describe methods for adjusting estimated unit
costs to the year of reported costs if necessary. Describe
methods for converting costs into a common currency
base and the exchange rate.

Describe and give reasons for the specific type of
decision-analytical model used. Providing a figure to show
model structure is strongly recommended.

Describe all structural or other assumptions underpinning
the decision-analytical model.

Describe all analytical methods supporting the evaluation.
This could include methods for dealing with skewed,
missing, or censored data; extrapolation methods;
methods for pooling data; approaches to validate or make
adjustments (such as half cycle corrections) to a model,
and methods for handling populationheterogeneity and
uncertainty.

N/A

N/A

No preferences for outcomes elicited.

Estimation of consultations, medical treatment and
interventions well reported in paper. Unit costs reported in
supplementary material (suppl Table 1,) sourced from DoH,
NHS reference costs, PSSRU, personal communication with
Royal Free labs, NICE guidance, CELT study.

Dates of resource not consistently reported in Suppl Table 1),
adjustments and inflation not described. All costs reported in
GBP, and the majority identifiable as UK sources, so
unlikely to have required currency conversion.

Decision curve analysis described and justified (“Decision
analysis and net benefit” section), schematic of testing
pathways shown in figures 1 and 2.

Assumptions described in section 2.3.1 Assumptions
regarding resource use.

“Net benefit was calculated and expressed across a range of
threshold probabilities as

decision curves and net reduction in intervention curves,
according to the method described by Vickers and Elkin [ref
19].” “We opted to use a rudimentary cost analysis rather
than Markov modelling as there is too much uncertainty in
the assumptions for the latter, because of the lack of relevant
long-term data about the natural history and treatment.”
Sensitivity analysis included prevalence of advance fibrosis
and tiered approach.
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Results

Study parameters 18 | Report the values, ranges, references, and, if used, Y Diagnostic accuracy reported in Table 1, results in Table
probability distributions for all parameters. Report reasons 2.No distributions described as the reported sensitivity
or sources for distributions used to represent uncertainty analysis focused on three well-specified scenarios (no PSA
where appropriate. Providing a table to show the input conducted).
values is strongly recommended.
Incremental costs and 19 For each intervention, report mean values for the main Partly Mean total cost per person reported in table 3, and in
outcomes categories of estimated costs and outcomes of interest, as supplementary ma.terial, for each’scenario. Costs per test
well as mean differences between the comparator groups. outcome repoﬁed mn Suppl material, however subsequent
If costg Qf compllcatloqs, biopsy secondary refe@al not
. . . ) explicitly reported.Differences between scenarios not
applicable, reportincremental cost-effectivenessratios. explicitly reported (EAC assume this is due to none of the
scenarios representing current standard care; all representing
exploratory analysis).
Characterising 20a | Single study-based economic evaluation: Describe the N/A
uncertainty effects of sampling uncertainty for the estimated
incremental cost and
incremental effectiveness parameters, together with the
impact of methodological assumptions (such as discount
rate, study perspective).
20b | Model-based economic evaluation: Describe the effects on Y Sensitivity analysis reported for three scenarios, using single
the results of uncertainty for all input parameters, and and two-tiered approaches, varying advance fibrosis
uncertainty related to the structure of the model and prevalence. Uncertainty regarding long-term outcomes not
assumptions. included due to lack of data.
Characterising 21 If applicable, report differences in costs, outcomes, or Y Results of sensitivity analysis reported for three scenarios,
heterogeneity cost- effectiveness that can be explained by variations accounting for S}lbgroup with increased prevalen.ce of
between subgroups of patients with different baseline advanced ﬁbro.ms, use of NAFLD ﬁbros%s score instead of
.. e, FIB-4 as first line test, and use of dual FibroScan cutoffs. Net
characteristics or other observed variability in effects that . . AR . .
. . . benefit (including reduction in biopsies) described in Table 4
are not reducible by more information. and Suppl material (Table 5) at various threshold
probabilities.
Discussion
Study findings, 22 Summarise key study findings and describe how they Y “Our findings support a two-tier approach, with FIB-4 as the
limitations, support the conclusions reached. Discuss limitations and initial triaging test, followed by ELF, Fibroscan or FibroTest
generalisability, and the generalisability of the findings and how the findings fit in patients with an indeterminate FIB-4. This would result in
current knowledge with current knowledge. a referral rate of approximately 10% and cost savings of at
least 40% compared to the ‘refer all’ strategy.” Authors
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acknowledge limitations regarding generalisability of the
model; optimised for patients aged between 45 and 60 years.
Authors state other economic evaluations have high risk of
selection bias and likely overestimate risk of disease
progression.

Other
Source of funding

Conlflicts of interest

23

24

Describe how the study was funded and the role of the
funder in the identification, design, conduct, and
reporting of the analysis. Describe other non-monetary
sources of support.

Describe any potential for conflict of interest of study
contributors in accordance with journal policy. In the
absence of a journal policy, we recommend authors
comply with International Committee of Medical Journal
Editors recommendations.

No funding source reported. Only funding declared relates to
systematic review and meta-analysis (by NIHR HTA) from
which sensitivity and specificity values for non-invasive
fibrosis tests were obtained.

“WR and MP are inventors of the ELF test but receive no
related royalties. WR and AS have received speakers’ fees
from Siemens Healthineers. The other authors declare no
competing interests.” Individual author contributions also
listed.
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CHEERS ChecKklist: Srivastava et al. (2019)

First assessment: RO, QA: RP/KK

Items to include when reporting economic evaluations of health interventions

Section/item # Recommendation Reported | Additional comments
(Y/N)
Title and abstract
Title 1 Identify the study as an economic evaluation or use more Y “Cost-comparison analysis of FIB-4, ELF and fibroscan in
specific terms such as “cost-effectiveness analysis”, and community pathways for nonalcoholic
describe the interventions compared. fatty liver disease”
Abstract 2 Provide a structures summary of objectives, perspective, Y Objectives (to assess clinical and cost differential of different
setting, methods (including study design and inputs), results non-invasive liver fibrosis test strategies), perspective
(including base case and uncertainty analyses) and (healthcare payer, costs reported in GBP), setting (primary
conclusions. care), methods (study design: probabilistic decisional model
with simulation of 1000 NAFLD patients over 1 year, inputs:
“derived from the published literature”, outcomes: cost per
case of advanced fibrosis detected), results (baseline and
scenario analysis), and conclusions all reported.
Introduction
Background and objectives | 3 Provide an explicit statement of the broader context for the Y “With rising prevalence of risk factors for liver disease
study. Present the study question and its relevance for health including obesity and alcohol...[b]etter and earlier detection
policy or practice decisions. of CLD in primary care is key to improving health outcomes
and associated costs”
“The use of non-invasive liver fibrosis tests (NILT) [ref 14]
may improve PCP staging of disease [ref 4, 15] and referral
practice but there is a lack of health-economic evidence
about the use of NILT in fatty liver disease to inform
clinicians, commissioners and policy makers about the
value of such strategies. In this study, we developed a
probabilistic decision analytical model to investigate the
clinical and cost impact of primary care risk stratification
of patients with NAFLD.”
Methods
Target population and 4 Describe characteristics of the base case population and Y Modelling study only, so no characteristics described except

subgroups

subgroups analysed, including why they were chosen.
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“...1000 patients with a confirmed diagnosis of NAFLD




Setting and location

Study perspective

Comparators

Time horizon

Discount rate

Choice of health
outcomes

Measurement of
effectiveness

10

11a

11b

State relevant aspects of the system(s) in which the
decision(s) need(s) to be made.

Describe the perspective of the study and relate this to the
costs being evaluated.

Describe the interventions or strategies being compared
and state why they were chosen.

State the time horizon(s) over which costs and
consequences are being evaluated and say why
appropriate.

Report the choice of discount rate(s) used for costsand
outcomes and say why appropriate.

Describe what outcomes were used as the measure(s) of
benefit in the evaluation and their relevance for the type of
analysis performed.

Single study-based estimates: Describe fully the design
features of the single effectiveness study and why the single
study was a sufficient source of clinical effectiveness data.
Synthesis-based estimates: Describe fully the methods used
for identification of included studies and synthesis of
clinical effectiveness data.
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(Fig. 2). The average patient was 50 years old with elevated
transaminases.” No subgroups reported or analysed.

“In this study, we developed a probabilistic decision
analytical model to investigate the clinical and cost impact of
primary care risk stratification of patients with NAFLD.”

“We modelled the standard care in the UK National Health
Service (NHS).” and reference to “healthcare payer
perspective” in abstract.

All five simulated scenarios described in methods, and
depicted in flow diagrams in Figure 3. Rationale for
choosing strategies being compared assumed to be: “The use
of non-invasive liver fibrosis tests (NILT) may improve PCP
staging of disease and referral practice but there is a lack of
health-economic evidence about the use of NILT in fatty
liver disease to inform clinicians, commissioners and policy
makers about the value of such strategies.”

“The time horizon for the base-case was 1 year to assess
short-term benefits, likely to relate to resource utilisation. A
5- year timeframe was applied to assess the longer-term
implications.”

“A 3.5% discount rate was applied.” However, no reason
given and no reference.

Reported cost per case of advanced fibrosis detected, costs
associated with early and late stage complications, and liver
transplant.

“A comprehensive literature search informed model
parameters.” However no details provided, and no
reference. Test performance given in Table 1, with sources




Measurement and
valuation of preference
based outcomes

Estimating resources and
costs

Currency, price, date and
conversion

Choice of model

12

13a

13b

14

15

Ifapplicable, describe the population and methods used to
elicit preferences for outcomes.

Single study-based economic evaluation:

Describe approaches used to estimate resource use
associated with the alternative interventions.

Describe primary or secondary research methods for
valuing each resource item in terms of its unit cost.
Describe any adjustments made to approximate to
opportunity costs.

Model-based economic evaluation: Describe approaches
and data sources used to estimate resource use associated
with model health states. Describe primary or secondary
research methods for valuing each resource item in terms
of its unit cost. Describe any adjustments made to
approximate to opportunity costs.

Report the dates of the estimated resource quantities and
unit costs. Describe methods for adjusting estimated unit
costs to the year of reported costs if necessary. Describe
methods for converting costs into a common currency
base and the exchange rate.

Describe and give reasons for the specific type of
decision-analytical model used. Providing a figure to show
model structure is strongly recommended.
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(including expert opinion). Transitional probabilities
reported in Table 2, with sources. “The data were critically
assessed to ensure

suitability for this study and were supplemented by
expert

opinion when required.”

“The data were critically assessed to ensure

suitability for this study and were supplemented by
expert

opinion when required.” No additional detail provided.
Utility measured by proxy of detection of advanced fibrosis.

Resource use and costs well described and referenced (Table
3). Source includes Royal Free London NHS Foundation
Trust finance department. Opportunity costs (related to
people not attending appointments) not included.

Table 3 reports dates of costs as 2014 to 2015 (publication
2019 with no adjustment). All costs reported in GBP, so no
currency conversion necessary.

Model described as decision tree, with structure shown in
Figure 2. Structure justified in Discussion as “our main
economic focus was on the payer perspective rather than a
population health perspective, where alternative
costeffectiveness approaches using quality of life data and
Markov simulations would be desirable. The lack of beta or
triangular distributions and true probability sensitivity
analysis limits the model. The model lacks cost/ QALY data




and relies on descriptive measures including cost per case
of advanced fibrosis detected.”

Assumptions 16 | Describe all structural or other assumptions underpinning Y No assumptions formally reported in methods, structural
the decision-analytical model. assumptions illustrated in Figure 2. Additional assumptions
reported in discussion, one assumption reported in Table 2,
and others mentioned in the context of sensitivity analysis.
Analytical methods 17 | Describe all analytical methods supporting the evaluation. Partly One-way sensitivity analysis (patient uptake, specificity of
This could include methods for dealing with skewed, advanced fibrosis detection). No formal PSA conducted.
missing, or censored data; extrapolation methods;
methods for pooling data; approaches to validate or make
adjustments (such as half cycle corrections) to a model;
and methods for handling populationheterogeneityand
uncertainty.
Results
Study parameters 18 | Report the values, ranges, references, and, if used, Y Inputs defined in Tables 1, 2, and 3. Ranges provided with
probability distributions for all parameters. Report reasons results of sensitivity analysis. No probabilistic sensitivity
or sources for distributions used to represent uncertainty analysis performed, so no distributions given.
where appropriate. Providing a table to show the input
values is strongly recommended.
Incremental costs and 19 | For each intervention, report mean values for the main Y Table 5 describes budget impact analysis of FIB-4, ELF and
outcomes categories of estimated costs and outcomes of interest, as FibroScan in primary care risk stratification pathways
well as mean differences between the comparator groups. compared with standard care (total and by main category).
If applicable, reportincremental cost-effectivenessratios. Table 6 reports costs per fibrosis of at least F3 detected, and
cost savings for each scenario when compared with standard
care (including referrals avoided, and cases cirrhosis detected
and missed). Table 7 reports costs for each scenario for early
and late stage complications, and liver transplant, plus total
costs for 1,000 NAFLD patients, and costs per advanced
fibrosis detected.
Characterising 20a | Single study-based economic evaluation: Describe the N/A
uncertainty effects of sampling uncertainty for the estimated

incremental cost and

incremental effectiveness parameters, together with the
impact of methodological assumptions (such as discount
rate, study perspective).
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20b | Model-based economic evaluation: Describe the effects on Partly Limited univariate sensitivity analysis reported.
the results of uncertainty for all input parameters, and
uncertainty related to the structure of the model and
assumptions.
Characterising 21 If applicable, report differences in costs, outcomes, or Partly No subgroups considered, however different scenarios
heterogeneity cost-effectiveness that can be explained by variations explored (Table 4); same baseline characteris‘;ics of modelled
between subgroups of patients with different baseline 1000 NAFLD patients assumed across scenarios
characteristics or other observed variability in effects that
are not reducible by more information.
Discussion
Study findings, 22 Summarise key study findings and describe how they Y “Our cost consequence analyses indicate that the use of
limitations, support the conclusions reached. Discuss limitations and NILT [non-invasive liver fibrosis tests] to stratify patients
generalisability, and the generalisability of the findings and how the findings fit Wiﬂ} NAFI.“D.in primary care is clinically effectiYe an cost
current knowledge with current knowledge. saving. Utilizing fibroscan alone was most effective in
detecting patients with advanced fibrosis, whilst employing
FIB-4 and ELF delivered the greatest cost saving.”
Limitations acknowledged include reliance on expert opinion
in the absence of high quality published data, reliance on test
performance data from use in secondary care, assumption
that test performance is comparable when used first- and
second-line. References to current knowledge, and
limitations on generalisability reported in terms of
diagnosing NASH, and influence of comorbidities on results
of serum tests. Authors acknowledge “Additionally, there is
no published randomised controlled trial exploring the
performance of NILT in primary care.”
“The costing in the model is comprehensive,
assuming full adherence to guidelines and protocols
and thereby potentially overestimating the cost of care.”
Other
Source of funding 23 Describe how the study was funded and the role of the Y “This work was supported by an unrestricted grant from
funder in the identification, design, conduct, and Siemens Healthineers. The funder had no role in the design
reporting of the analysis. Describe other non-monetary of the study, collection, analysis and interpretation of data or
sources of support. writing the manuscript.”
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Conflicts of interest 24 | Describe any potential for conflict of interest of study Y “AS, JP and WR have received speaker bureau from Siemens
contributors in accordance with journal policy. In the Healthineers; AS, SJ and WR have received support for
absence of a journal policy, we recommend authors research from Siemens Healthineers; WR is a NIHR Senior
comply with International Committee of Medical Journal Investigator and is supported by the UCLH NIHR BRC. EP
Editors recommendations. is supported by the NIHR Collaboration for Leadership in

Applied Health Research and Care (CLAHRC) North
Thames at Bart’s Health NHS Trust. The views expressed
are those of the author (s) and not necessarily those of the
NHS, the NIHR or the Department of Health and Social
Care. The other authors have no competing interests.”
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CHEERS ChecKklist: Serra-Burriel et al. (2019)
Items to include when reporting economic evaluations of health interventions

First assessment: RO, QA: RP/KK

Section/item # Recommendation Reported | Additional comments
(Y/N)
Title and abstract
Title 1 Identify the study as an economic evaluation or use Y “Transient elastography for screening of liver fibrosis: Cost-
more specific terms such as “cost-effectiveness effectiveness analysis from six prospective cohorts in Europe
analysis”, and describe the interventions compared. and Asia”. Abstract: “We compared the incremental cost-
effectiveness of a screening strategy against standard of care
alongside the numbers needed to screen to diagnose a patient
with fibrosis stage >F2.”
Abstract 2 Provide a structures summary of objectives, perspective, Partly Objectives (TE as a screening method to detect liver fibrosis
setting, methods (including study design and inputs), in primary care), perspective (Europe and Asia, costs
results (including base case and uncertainty analyses) and reported in Euros), setting (primary care), method (design:
conclusions. cost-effectiveness analysis, results (range of ICER reported),
conclusions (cost-effective and may be cost-saving). Inputs
not explicitly reported.
Introduction
Background and objectives | 3 Provide an explicit statement of the broader context for Y Early detection of NAFLD and ALD, before advanced
the study. Present the study question and its relevance for fibrosis develops, might be more beneficial and cost-
health policy or practice decisions. effective as it allows for timely lifestyle interventions, patient
guidance and disease monitoring. Study aims reported with
mention to communities and healthcare systems.
Methods
Target population and 4 Describe characteristics of the base case population and Y “Patients from 7 previous independent prospective studies
subgroups subgroups analysed, including why they were chosen. that have used TE (FibroScan) as a screening method for
liver fibrosis detection were included in the study. The final
cohort includes 6,295 patients from 6 different countries..”
Differences between countries and cohorts described in
Methods.
Baseline characteristics of the six included cohorts reported
in Table 1. No specific mention of subgroups but those with
specific risk factors (obesity, diabetes, alcohol related risks)
reported independently in Results.
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Section/item # Recommendation Reported | Additional comments
(Y/N)

Setting and location 5 State relevant aspects of the system(s) in which the Y Reported as “in a primary care setting.”
decision(s) need(s) to be made.

Study perspective 6 Describe the perspective of the study and relate this to Y “The perspective of the economic model was generated with
the costs being evaluated. provider-direct costs only”. Mulitple countries included.

Comparators 7 Describe the interventions or strategies being Partly “This economic model compares 2 different pathways of
comparedand state why they were chosen. detection and risk stratification for advanced chronic liver

disease (significant fibrosis) in adults with suspicion of
NAFLD or ALD in a primary care setting. One pathway uses
TE and the other pathway uses aminotransferase activities
(as standard of care) to detect patients with chronic liver
disease.” Assumption is that aminotransferase activity is the
standard of care (large assumption).

Time horizon 8 State the time horizon(s) over which costs and Y Reported as “30-year time horizon”, discussion reports long-
consequences are being evaluated and say why term outcomes of patients with chronic liver disease.
appropriate.

Discount rate 9 Report the choice of discount rate(s) used for costs Partly Reported as “3% discount rate on both health outcomes and
and outcomes and say why appropriate. costs”, but no justification given, no reference provided.

Choice of health 10 | Describe what outcomes were used as the measure(s) of Y “The optimal cut-offs defined in our set of biopsied patients

outcomes benefit in the evaluation and their relevance for the type of were used to infer the predicted fibrosis prevalence rates in .
analysis performed. each of the heterogeneous cohorts.” Authors reported fibrosis

stage, and subsequently number needed to screen to identify
one case of fibrosis stage F2 or above in the general
population, and those with obesity, diabetes or high risk
alcohol consumption.

Measurement of 11a | Single study-based estimates: Describe fully the design N/A

effectiveness features of the single effectiveness study and why the
single study was a sufficient source of clinical
effectiveness data.

11b | Synthesis-based estimates: Describe fully the methods Partly “Patients from 7 previous independent prospective studies
used for identification of included studies and synthesis that have used TE (FibroScan) as a screening method for
of clinical effectiveness data. liver fibrosis detection were included in the study.” Methods
for identifying and selecting included studies not described.
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Section/item # Recommendation Reported | Additional comments
(Y/N)
Conditional inference tree using five-fold cross validation,
used to establish diagnostic accuracy for FO to F1, F2 to F3
and F4 fibrosis.
Measurement and 12 | Ifapplicable, describe the population and methods used N/A No mention of experts (can only assume expert advice not
valuation of preference to elicit preferences for outcomes. required)
based outcomes
Estimating resources and 13a | Single study-based economic evaluation: N/A
costs Describe approaches used to estimate resource use
associated with the alternative interventions.
Describe primary or secondary research methods for
valuing each resource item in terms of its unit cost.
Describe any adjustments made to approximate to
opportunity costs.
13b | Model-based economic evaluation: Describe approaches N Resource usage not described in main text. “...several
and data sources used to estimate resource use assumptions had to be made, mostly regarding care and cost
associated with model health states. Describe primary or structure...The only difference applied to the modelling
secondary research methods for valuing each resource setting was in the elastography testing cost structure, which
item in terms of its unit cost. Describe any adjustments is described in the Appendix; details of the assumptions,
made to approximate to opportunity costs. states and transition probabilities of the present study are also
presented there.” However, no appendix or supplementary
material found by EAC.
Currency, price, date and 14 | Report the dates of the estimated resource quantities and Partly “Costs are in 2017 Euros, purchasing power parity (PPP) was
conversion unit costs. Describe methods for adjusting estimated adjusted for all 6 countries.” Exchange rates not given, no
unit costs to the year of reported costs if necessary. reference provided.
Describe methods for converting costs into a common
currency base and the exchange rate.
Choice of model 15 | Describe and give reasons for the specific type of Partly “The results of the 6 screening program cohorts were used in
decision-analytical model used. Providing a figure to the parameter tuning of a previously published cost-
show model structure is strongly recommended. effectiveness model”: reference to Tanajewski et al. 2017.
Structure of conditional inference tree shown in Figure 4, but
economic model not shown.
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Section/item # Recommendation Reported | Additional comments
(Y/N)

Assumptions 16 Describe all structural or other assumptions Partly Authors acknowledge assumptions in line with Tanajewski et
underpinningthe decision-analytical model. al (2017), and state assumptions are presented in the

appendix, which could not be found.

Analytical methods 17 | Describe all analytical methods supporting the Y Analytical methods described in Statistical analysis and
evaluation. This could include methods for dealing Economic modelling sections. Results reported separately for
with skewed, missing, or censored data; extrapolation each country. PSA conducted to account for uncertainty.
methods; methods for pooling data; approaches to
validate or make adjustments (such as half cycle
corrections) to a model; and methods for handling
populationheterogeneity anduncertainty.

Results

Study parameters 18 Report the values, ranges, references, and, if used, N “probabilistic sensitivity analysis was performed for [care
probability distributions for all parameters. Report and cost structure, rate of fibrosis progression, treatment
reasons or sources for distributions used to represent effectiveness in different fibrosis stages] to account for the
uncertainty where appropriate. Providing a table to level of uncertainty associated with the estimates” but no
show the input values is strongly recommended. further detail provided. No tabulated input values.

Incremental costs and 19 | For each intervention, report mean values for the main Partly Only incremental cost-effectiveness ratios reported for Spain

outcomes categories of estimated costs and outcomes of interest, and Hong-Kong (ICER for other countries not reported).
as well as mean differences between the comparator Differences between all countries not explicitly reported.
groups. If applicable,reportincremental cost-
effectivenessratios.

Characterising 20a | Single study-based economic evaluation: Describe the N/A

uncertainty effects of sampling uncertainty for the estimated
incremental cost and incremental effectiveness
parameters, together with the impact of methodological
assumptions (such as discount rate, study perspective).

20b | Model-based economic evaluation: Describe the effects Partly Cost-effectiveness model survival estimates by fibrosis
on the results ofuncertainty for all jnput parameters, and group and diagnostic arm reported in Figure 5. No additional
uncertainty related to the structure of the model and sensitivity analysis reported.
assumptions.

Characterising 21 If applicable, report differences in costs, outcomes, or Y Results presented for each included cohort, and subgroups:

heterogeneity cost-effectiveness that can be explained by variations obese, diabetic, alcohol related risk (Table 4). Baseline
between subgroups of patients with different baseline character}stlcs between 6 countries included in study

reported in Table 1.
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Section/item # Recommendation Reported | Additional comments
(Y/N)
characteristics or other observed variability in effects
that are not reducible by more information.
Discussion
Study findings, 22 Summarise key study findings and describe how they Y Summarised that non-invasive screening for liver fibrosis is
limitations, support the conclusions reached. Discuss limitations cost-effective. Acknowledges limitations that only 5.5% of
generalisability, and and the generalisability of the findings and how the included patients underwent liver biopsy, some assumptions
current knowledge findings fit with current knowledge. were made'ln the economic modglhng, unclear whether
FibroScan is best used as a first-line or second-line test after
serum biomarkers. “In our study, data from the subset of
patients who had undergone liver biopsy was used to define
the diagnostic cut-offs for significant liver fibrosis.”
Refers to earlier detection of fibrosis allowing timely
referral, enrollment into surveillance programmes, and
adequate treatment, with which the disecase may regress.
Other
Source of funding 23 Describe how the study was funded and the role of the Partly “EIT Health project 2018, project number EIT 18258; BMBF
funder in the identification, design, conduct, and Liver Systems Medicine, project number LiSyM 031L005;
reporting of the analysis. Describe other non-monetary the Danish study was funded by Innovation Fund Denmark,
sources of support. the European Union’s Horizon 2020 Research and
Innovation Program (grant agreement number 668031). This
study was funded by a grant awarded to PG (P116/00043),
integrated in the Plan Nacional I + D + I and co-funded by
ISCIII-Subdireccion General de Evaluacion and European
Regional Development Fund FEDER.”
“The LiverScreen Consortium is a group of institutions from
Europe that have the objective of investigating population-
based screening for chronic liver diseases. P. Gings is a
recipient of an ICREA Academia award.”
Role of funders not reported.
Conlflicts of interest 24 | Describe any potential for conflict of interest of study Y “MS, 1G, LC, MT, DR, WS, NG, NF, RH, GW, SM, AK,
contributors in accordance with journal policy. In the PA, AA{ PT, LC and FL have no conflicts of inte.rests. IG
. . has received lecture fees from Gilead and Novartis. P. Ginés
absence of a journal policy, we recommend authors .
. . . . reports grants and personal fees from Grifols, grants and
comply with International Committee of Medical
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Section/item

Recommendation

Reported
(Y/N)

Additional comments

Journal Editors recommendations.

personal fees from Gilead, grants from Mallinckrodt,
personal fees from Promethera, personal fees from Martin
Pharmaceuticals, grants from Ferring Pharmaceuticals,
grants and personal fees from Sequana. V. Wong has
served as a consultant or advisory board member for
AbbVie, Allergan, Echosens, Gilead Sciences, Janssen,
Perspectum Diagnostics, Pfizer and Terns; he has also
received lecture fees from Bristol-Myers Squibb, Echosens,
Gilead Sciences and Merck.”
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Appendix D2: Critique of Company de novo model (Drummond checklist 1996)

First assessment: RO, QA: RP/KK

importance of the
research question is
stated.

3*. The viewpoint(s) of the | ~ - X
analysis are clearly
stated and justified.

4*. The rationale for X
choosing alternative
programmes or
interventions compared
is stated.

5*. The alternatives being | X
compared are clearly
described.

6*. The form of economic X
evaluation used is
stated.

7*. The choice of form of X
economic evaluation is
justified in relation to
the questions
addressed.

Judgement

Item Yes No Not Not EAC comment

clear appropriate
Study design
1*. The research question | X “The intervention being assessed is
is stated. FibroScan done outside secondary or

specialist care (for example, GP or
community services). The comparator
being assessed is FibroScan done in
secondary or specialist care.”

2*. The economic X However, implied through submission to

NICE MTEP.

Perspective not explicitly declared, but
Company reports including both NHS and
PSS.

Company justifies selection of intervention
and comparator as being in line with the
published scope.

Intervention and comparator, plus
contributing costs, are described in the
Economic Submission.

Model identified as cost-consequences
decision tree.

“Decision tree approach selected to
describe the potential patient pathways.”
“The decision tree structure allows the
comparison of performing this transient
elastography outside secondary care
compared to within secondary care by
breaking down the process into binary
decisions.”

Data collection

8*. The source(s) of X
effectiveness estimates
used are stated.

9. Details of the design N N X
and results of
effectiveness study are
given (if based on a
single study).

Sources for all parameters are stated; no
long-term outcomes included (assumption
same between both arms and therefore
deemed appropriate by EAC to exclude
from modelling).

Cost consequence framework. Model
illustrated in excel (not Economic
submission). Decision tree used to model
patient pathways
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Item

10. Details of the methods
of synthesis or meta-
analysis of estimates
are given (if based on a
synthesis of a number
of effectiveness
studies).

11*. The primary outcome
measure(s) for the
economic evaluation

are clearly stated.

12. Methods to value

benefits are stated.

13. Details of the subjects
from whom valuations
were obtained were

given.

14. Productivity changes (if
included) are reported

separately.

15. The relevance of
productivity changes to
the study question is

discussed.

16*. Quantities of resource
use are reported
separately from their

unit costs.

17*. Methods for the
estimation of quantities
and unit costs are

described.

18*. Currency and price
data are recorded.

Judgement

Yes No Not Not
clear appropriate

EAC comment

X

Cost-consequence framework. Scan failure
was derived from mean of clinical studies
within Clinical Submission (calculation and
raw data not reported within Economic
submission, calculation not identified in
Excel model).

Terminal nodes described in the Economic
Submission (Table 4) are: behavioural
intervention, no behavioural intervention,
referral to hepatologist, missed diagnosis
of liver disease, no liver disease.

N/A — Cost-consequence analysis

Experts listed on page 38/50 of Economic
Submission. Company state that the model
underwent both conceptual and technical
validation. “Conceptual validation was
provided by comparison with the pathways
described in the Southampton CCG pilot
study and consultations with the internal
Echosens clinical experts with experience
of patient referral practiced in the UK.”

N/A (not included)

N/A (not included)

Yes (e.g. 15 minutes of GP practice nurse
with hourly rate reported separately). Costs
derived from NHS Reference costs could
have been more explicitly reported by
stating the frequency/activity of use within
the 2019/20 year.

EAC queried sources of costs with
Company (EAC Correspondence Log,
2021). EAC concerned “double counting”
due to the addition of staff time for
performing FibroScan in secondary or
specialist care to an HRG cost bundle.
This would lead to over-estimate of cost of
FibroScan when used in hospital setting
(i.e. leading to a reduction in cost
difference between non-hospital and
hospital setting).

All costs in submission and model reported
in GBP, except the tornado diagram axis,
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Item

19*. Details of currency of
price adjustments for
inflation or currency
conversion are given.

20. Details of any model
used are given.

21. The choice of model
used and the key
parameters on which it
is based are justified.

Judgement

Yes No Not Not
clear appropriate

EAC comment

which was reported in dollars (EAC
believes this to be an error).

Latest sources used (2019/20 NHS ref
costs, 2020 PSSRU), all reported in £;
therefore no need for inflation or
conversion.

“A decision tree approach was selected to
describe the potential patient pathways.”
lllustration in Excel model (introduction
worksheet).

Choice of model and parameters
supporting it are justified in the Economic
Submission.

/Analysis and
interpretation of results

22*. Time horizon of costs
and benéefits is stated.

23. The discount rate(s) is
stated.

24. The choice of discount
rate(s) is justified.

25. An explanation is given
if costs and benefits are
not discounted.

26. Details of statistical
tests and confidence
intervals are given for
stochastic data.

27. The approach to
sensitivity analysis is
given.

28. The choice of variables
for sensitivity analysis
is justified.

Time horizon described as less than one
year, with justification “Any difference
between the arms in the model can be
captured during the time the scans are
performed and follow-up treatments are
decided.” Given the assumption that the
same device is used in the same
population, the EAC agrees that long-term
outcomes would be the same between
arms and therefore appropriate to simply
and remove from the model when using a
cost-consequences framework.

Discount rate reported as “None”.

“Due to the short time horizon, no
discounting was necessary”. The EAC
considers this appropriate.

Only difference between arms reported.
Confidence intervals reported for PSA.

“Parameter uncertainty was assessed in
the univariate (one-way) sensitivity
analysis and probabilistic sensitivity
analysis (PSA).” Subgroup analysis also
reported (NAFLD, ALD, hepatitis). 1000
iterations included in PSA.

All model parameters or composite
pathways were varied.
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Item

29. The ranges over which
the variables are varied
are justified.

30. Relevant alternatives
are compared.

31. Incremental analysis is
reported.

32*. Major outcomes are
presented in a
disaggregated as well
as aggregated form.

33*. The answer to the
study question is given.

34*. Conclusions follow from
the data reported.

Judgement

Yes No Not Not
clear appropriate

EAC comment

X

“...each parameter was varied according to
its 95% confidence internal (Cl), while
holding all other parameters constant.
Where the published study or source for
parameter values did not report standard
errors or Cls, or patient counts which
would have allowed calculation of Cls,
10% variation of the mean was assumed.”
Assuming only 10% variation of the mean
may not include a plausible range of
values. Costs also varied.

Only FibroScan in hospital setting
compared with FibroScan in a non-hospital
setting (in line with final scope (NICE,
2021).

Univariate analysis reported using tornado
diagram, then PSA (all parameters varied).

Table 9 in Economic Submission reports
the base case results as totals, and broken
down into scan costs, missed appointment
costs, hepatologist referral costs and
behavioural intervention costs for both
intervention and comparator.

“Despite the increase of cases identified,
FibroScan used outside of secondary or
specialist care reduces costs by reducing
the number of visits to hepatologist
departments as well as reducing the
opportunity costs of missed scan
appointments.”

“The incremental cost per patient of
FibroScan outside secondary or specialist
care is -£41.05 compared to the standard
of using FibroScan in secondary care. This
denotes cost savings.”

“Furthermore, Southampton CCG study
reported increase in uptake of the
FibroScan examination (a reduction from
21% to 8.6% of patients who failed to
attend scans) from phase 1 to phase 2.
The increase in uptake indicates increase
in early identification and decrease in
missed diagnosis of liver diseases. Cost of
management of different liver disease
stages reported by Crossan C et.al, 2015
shows increase in cost with the increase in
severity of disease. For example- cost of
management of mild fibrosis (cost in 2012)
was £185 compared to the cost of liver
transplantation (cost in 2012) which was
£64,122. Hence, it can be inferred that in

the long run early identification of disease
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Item

35*. Conclusions are
accompanied by the
appropriate caveats.

Judgement

Yes No Not Not
clear appropriate

EAC comment

will result in significant cost savings even
over and above the savings captured in the
current economic model through the
reduced number of secondary or specialist
care attendance.”

Limitations reported as: “The analysis also
relies on a pilot study testing the use of
FibroScan in the Southampton CCG,
therefore captures referral rates that
represent a UK population. The model time
horizon is short, and some of the longer
terms benefits have not been captured in
the calculations. However, there is strong
evidence to support that earlier diagnosis
is likely to lead to further cost savings.
There is currently no subgroup-specific
data on attendance rates for the scans nor
on the proportion of patients requiring
hepatologist referrals. The calculations can
be updated when the subgroup-specific
information from the Southampton CCG
pilot study becomes available.” Company
acknowledges that the difference between
attendance rates for the scans drives the
model, yet the EAC notes that no
published comparator data exists.
Company acknowledges that magnitude of
cost saving will depend on staff level used
to perform the scan in primary care and
time taken. EAC notes that there may be
wide variability (which could be addressed

in sensitivity analysis).

* “Not appropriate” is not considered an available option
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Appendix E: Economic modelling conducted by the EAC
Appendix E1: EAC replication of Company model

FibroScan

Kim Keltie, Andrew Sims
26/10/2021

Company’s model

Decision tree structure

Figure 1: Decision tree for FibroScan (Company model)
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Model variables

Probabilities at chance nodes were modelled with Beta distributions (Table 1) having point
estimates and inter-quartile ranges as shown in Table 2.

Table 1. Beta distributions for probabilities at chance nodes

Description Distribution
No liver disease Be(505,405)
Referral hepatology Be(126,407)
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Test success non-hospital
Appt attendance non-hospital
Test success hospital

Appt non-attendance hospital

Be(4.05,0.2131579)
Be(66,533)
Be(4.05,0.2131579)

Be(79.8,319.2)

Table 2. Point estimates and IQR of probabilities at chance nodes

Variable Mean Q2.5 Q97.5
No liver disease, 0.555 0.523 0.587
Referral hepatology, 0.236 0.201 0.273
Test success non-hospital, 0.95 0.653 1
Appt attendance non-hospital, 0.11 0.0864 0.136
Test success hospital, 0.95 0.653 1
Appt non-attendance hospital, 0.2 0.162 0.241

Results

Base case

Base case, by path

For the purpose of checking, the probabilities and costs of each path in the model, assuming
each variable takes the value of its point estimate, is shown in Table 3.

Table 3. Base case model details, by path.

Leaf Setting Probability Cost
to1 NonHospital 0.02 1.59
t02 NonHospital 0.025 1.99
t03 NonHospital 0.2 57.62
to4 NonHospital 0.645 77.28
t05 NonHospital 0 0
t06 NonHospital 0.049 0.51
t07 NonHospital 0.061 0.64
t08 Hospital 0.018 2.44
t09 Hospital 0.022 3.04
t10 Hospital 0.18 54.23
t11 Hospital 0.58 102.34
t12 Hospital 0 0
t13 Hospital 0.089 8.29
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t14 Hospital

Base case, by strategy

0.111 10.34

Results of the base case are shown in Table 4.

Table 4. Base case results

Setting Cost
Hospital 180.7
NonHospital 139.65

Deterministic sensitivity analysis

Each model variable in turn was allowed to vary across its 95% confidence interval with the
remainder set to their point estimates. The results are shown in the tornado diagram (Figure

2).

Figure 2: Tornado diagram for the FibroScan model
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In PSA, each variable was sampled from its uncertainty distribution for each run of the
model (a multivariate simulation). The results of 1000 runs are shown in Table 5. Mean cost
difference (NonHospital - Hospital) -£40.72 (95%Cl -£60.97, -£24.85) [min -£80.77; max -
£0.72]. A total of 1000 runs (100%) were cost saving.
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Table 5: Example 10 runs from PSA

Run Cost.NonHospital Cost.Hospital Difference
1 141 181.5 -40.47
2 147.6 186.2 -38.64
3 135.2 178 -42.78
4 146.5 187.5 -41.04
5 145 186.9 -41.87
6 140.6 180.7 -40.02
7 138.2 156.5 -18.29
8 146.3 186.2 -39.82
9 143.2 175.8 -32.6
10 128.3 177.4 -49.17
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Appendix E2: EAC base case and sensitivity analyses

FibroScan EAC base case

Kim Keltie, Andrew Sims, Rachel O’Leary

05/11/2021

Company’s model

Decision tree structure

Figure 1: Decision tree for FibroScan (EAC base case model)
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Model variables

Probabilities at chance nodes were modelled as constants, or with Beta distributions (Table

1) having point estimates and inter-quartile ranges as shown in Table 2.

Table 1. Distributions, point estimates and IQR of probabilities at chance nodes

Description Distribution Mean Q2.5
Attendance rate (secondary) Const(0.6) 0.6 0.6
Hepatology referral rate Const(0.05925) 0.0593  0.0593
Discharge with no intervention Const(0.7692) 0.769 0.769
Test failure (both arms) Be(64,855) 0.0696  0.0541

External Assessment Centre report: GID-MT562 FibroScan
Date: November 2021

Q97.5
0.6
0.0593
0.769
0.087

219 of 222



Attendance rate (primary)

Behavioural intervention rate

Results

Base case

Base case, by path

Const(0.9) 0.9
Const(0.1715) 0.172

0.9
0.172

0.9
0.172

For the purpose of checking, the probabilities and costs of each path in the model, assuming
each variable takes the value of its point estimate, is shown in Table 3.

Table 3. Base case model details, by path

Leaf
Further.Tests
Unknown
Hep.Referral
No.Intervention
Unknown
Further.Tests
Hep.Referral
No.Intervention
Unknown
Behavioural.Intervention

Behavioural.Intervention

Base case, by strategy

Setting
Primary
Primary
Primary
Primary
Primary
Secondary
Secondary
Secondary
Secondary
Primary

Secondary

Results of the base case are shown in Table 4.

Table 4. Base case results
QOutcome

Total cost per patient (GBP)

Patients with unknown outcomes

Costs due to missed appointments (GBP)

Patients referred to hepatology

Deterministic sensitivity analysis

Probability Cost

0.038 4.19
0.025 2.79
0.05 13.66
0.644 43.48
0.1 6.75
0.042 3.67
0.033 6.9
0.429 18.86
0.4 17.57
0.144 9.69
0.096 4.21

Primary Care
80.57

125

2048.25

50
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Each model variable in turn was allowed to vary across its 95% confidence interval with the
remainder set to their point estimates. The results are shown in the tornado diagram (Figure
2).

Figure 1: Decision tree for FibroScan (EAC base case model)
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Table 5: Example 10 runs from PSA

Run Cost.Primary Cost.Secondary Difference
1 80.6 51.24 29.36
2 80.87 51.44 29.44
3 80.35 51.06 29.29
4 80.55 51.2 29.35
5 80.46 51.14 29.32
6 80.79 51.38 29.41
7 80.31 51.03 29.28
8 80.52 51.18 29.34
9 80.77 51.36 29.41
10 80.69 51.3 29.38

In PSA, 1000 runs were completed and 10 are shown in Table 5. The mean cost difference between
primary care and secondary care (that is, mean cost in primary care, minus mean cost in secondary
care) was 29.36 GBP (95% CI 29.23 GBP to 29.5 GBP), ranging between 29.13GBP and 29.57GBP.
A total of 0 measurements (0%) were cost saving.
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Further sensitivity and scenario analyses

Sensitivity analysis

Two way sensitivity analysis for attendance rates

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0.37
24.9
25.35
25.8
26.25
26.7
27.14
27.59
28.04
28.49

0.47
25.26
25.83

26.4
26.97
27.54
28.11
28.68
29.25
29.82

0.57
25.62
26.31

27
27.69
28.38
29.08
29.77
30.46
31.15

0.67
25.98
26.79

27.6
28.42
29.23
30.04
30.86
31.67
32.48

0.77
26.33
27.27

28.2
29.14
30.07
31.01
31.94
32.88
33.81
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NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Diagnostics guidance
Assessment report overview

FibroScan for assessing liver fibrosis and cirrhosis

outside secondary and specialist care

This assessment report overview has been prepared by the Diagnostics
Assessment Programme team to highlight the significant findings of the
External Assessment Centre (EAC) report. It includes brief descriptions of the
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 company
submission of evidence and with the EAC assessment report. The overview
forms part of the information received by the Diagnostic Advisory Committee

when it develops its recommendations on the technology.

Key issues for consideration by the Committee are described in section 6,

following the brief summaries of the clinical and cost evidence.
This overview also contains:

e Appendix A: Sources of evidence
¢ Appendix B: Comments from professional bodies

¢ Appendix C: Comments from patient organisations

Assessment report overview: FibroScan for assessing liver fibrosis and cirrhosis outside secondary and
specialist care. November 2021.
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1 The technology

FibroScan (Echosens) is a non-invasive medical device that assesses liver
fibrosis and cirrhosis by measuring the degree of liver stiffness. It can
distinguish normal liver or minimal fibrosis from cirrhotic livers. FibroScan
uses proprietary vibration controlled transient elastography to quantify liver
stiffness which is essentially a measure of the extent of liver scarring. The test
takes around 15 minutes to complete and does not require visualisation of the
liver or the use of anaesthetics. During the assessment, a probe is placed on
the skin over the liver. The probe emits a shear wave that passes through the
subcutaneous tissue into the liver. An algorithm analyses the returned wave to
determine its speed in meters per sec (m/s) and the equivalent stiffness in
kilopascals (kPa). In harder tissue shear waves propagate faster. The
threshold used in clinical practice may depend on the underlying cause of liver
disease. In addition to fibrosis, FibroScan can also assess levels of fat in the

liver using a controlled attenuation parameter (CAP) tool.

Products in the FibroScan range are listed in Table 2 of the EAC assessment
report. Different sizes (small, medium or extra-large) of probes are available.
The device comes with a medium probe. Small and extra-large probes are
optional extras. The extra-large probe is designed to enhance signal
penetration through deeper tissues, reducing device failure rates in obese
patients. The company state that there is no restriction on the use of any of

the products in primary care.

No specialised equipment is required to use FibroScan in primary or
community care, other than a clinic room and a patient couch or bed.
Echosens provides on-site training to all clinical staff operating FibroScan.
Clinical experts confirmed that anyone can be trained to use FibroScan, with
users gaining proficiency very quickly. However, they also highlighted a

learning curve to using the technology.

Assessment report overview: FibroScan for assessing liver fibrosis and cirrhosis outside secondary and
specialist care. November 2021.
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Transient elastography is mainly used in secondary care but has been used in
a primary or community care setting. This assessment focuses on the use of

the technology outside secondary and specialist care.
2 Proposed use of the technology

2.1 Disease or condition

Liver fibrosis is a condition of the liver that can progress into cirrhosis if not
managed (see further details below). A common feature of all liver disease is
that over time it can cause low grade chronic inflammation and scarring of the
liver. Risk factors for liver disease include excess alcohol intake, diabetes,

obesity and hepatitis B and C infection.

Liver fibrosis

Liver fibrosis occurs when persistent inflammation of the liver causes
excessive scar tissue to build up in the organ and nearby blood vessels. The
presence of scar tissue can impair overall liver function and limit blood flow
which may lead to the death of liver cells. Advanced liver fibrosis can develop
into cirrhosis, liver failure, and portal hypertension and may require liver
transplantation. Liver fibrosis is caused by hepatitis, non-alcoholic fatty liver
disease (NAFLD) and alcohol-related liver disease (ARLD).

Cirrhosis

Cirrhosis is a late-stage liver disease that occurs when inflammation and
fibrosis has spread throughout the liver and disrupts the shape and function of
the liver. Cirrhosis usually develops silently following exposure to 1 or more
risk factors such as alcohol misuse and hepatitis B or C which cause
inflammation within the liver, or obesity. However, not everyone with
inflammation of the liver will eventually develop cirrhosis. Untreated cirrhosis

can cause liver failure, liver cancer or death.

Patient group

The population for the assessment of this technology is people with suspected
or confirmed liver disease who would have a FibroScan to assess for liver

fibrosis or cirrhosis as per current NHS practice. The assessment does not
Assessment report overview: FibroScan for assessing liver fibrosis and cirrhosis outside secondary and
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focus on who should have the test, but where it should be done. Specific
populations within the overall population that were assessed as subgroups
included people with NAFLD, ARLD or hepatitis.

2.2 Current management

Currently, transient elastography (FibroScan) is predominantly used in

secondary care. The NICE guideline on cirrhosis in over 16s recommends the

use of transient elastography to diagnose cirrhosis in people with hepatitis C,
high alcohol consumption, diagnosed ARLD, or NAFLD and advanced

fibrosis.

The NICE guideline on Hepatitis B recommends transient elastography as an

initial test for liver disease in adults newly referred for assessment and for the
annual reassessment of liver disease in adults who are not taking antiviral

treatment.

Although the NICE guideline on non-alcoholic fatty liver disease states that

use of the enhanced liver fibrosis (ELF) test should be considered in people
who have been diagnosed with NAFLD to test for advanced liver fibrosis, in
clinical practice FibroScan is often used instead of, or alongside the ELF test.

This is consistent with guidelines published by the British Society of

Gastroenterology and the British Medical Journal.

2.3 Proposed management with new technology

The company proposes that Fibroscan could be used outside a secondary or
specialist setting (for example, GP or community services). According to the
scope of this guidance, this assessment will only consider FibroScan as
currently used in the NHS (that is, not in a wider population or extent of use),

but in use outside secondary and specialist care.

3 Company claimed benefits and the decision
problem

The benefits to patients claimed by the company are:

e Enables earlier or more accurate diagnosis
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e Reduces risks, side effects or complications
e Enables a test, procedure or treatment to be done non-invasively

e Enables behaviour changes or lifestyle interventions
The benefits to the healthcare system claimed by the company are:

e Enables delivery of care in primary care setting (e.g. GP or community
services) rather than in secondary care setting.

¢ Increases compliance

¢ Requires less time

¢ Reduce unnecessary referrals to secondary care

Some of the benefits of FibroScan claimed by the company may include
benefits that would only be realised from wider, or earlier, use of the

technology. This usage is not evaluated in this assessment (see section 2.4).

The decision problem was described in the scope (see Appendix D). No

variations were proposed by the company.
4 The evidence

4.1 Summary of evidence of clinical benefit

The company submitted 7 publications it considered relevant to the decision
problem in its clinical evidence submission. The EAC excluded 3 of these
publications due to either not separating results by setting, or not separating
results for FibroScan from other non-invasive tests (see Table 1). A further 15
publications were identified from the EAC’s independent literature search, for
a total of 19 publications included in the assessment report. Summary
information on the included and excluded publications is in Table 1; further

details can be found in section 4.2 of the EAC assessment report.

No evidence was identified which directly compared the use of FibroScan in
primary or community care against its use in secondary or specialist care in

line with the final scope.
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Table 1: Publications included by the company and/or EAC

Study Type of Type of study | Comment
publication
Publications included
by both EAC and
company
El-Gohary et al. 2018 Full paper Randomised
controlled trial
Harman et al. 2015, Full paper Cross-sectional
Harman et al. 2018, study
Harris et al. 2019
Publications in
company submission
excluded by EAC
Harris et al. 2017 Full paper Systematic Intervention
review combined results
from all non-
invasive tests for
liver fibrosis
Mansour et al. 2021 Full paper Cohort study Mixed setting,
intervention and
comparator results
not reported
separately
Rhodes et al. 2021 Full paper Retrospective Setting out of scope
cross-sectional — used in a tertiary
study centre
Publications not in
company submission
included by EAC
Reinson et al. 2021 Full paper Cohort study Subgroup follow up
from El-Gohary et
al. 2018
Harris et al. 2018 Full paper Prospective
cross-sectional
study
Knight et al. 2020 Full paper Qualitative study
Matthews et al. 2019 Full paper Prospective
observational
study
Surey et al. 2019 Full paper Observational
study
Corrigall et al. 2018, Conference | Cohort study
Hashim et al. 2019, abstract
O’Sullivan et al. 2019,
Siu et al. 2019,
Mohamed et al. 2020
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Roberts et al. 2015, Conference | Prospective

Hosack et al. 2019 abstract cohort study

Irving et al. 2017 Conference | Before-and-after
abstract study

McGinley et al. 2017 Conference | Retrospective
abstract observational

study

Montague et al. 2020 Conference | Qualitative study

abstract

The EAC only considered studies done in a UK setting as relevant for this
assessment. The clinical evidence includes the LOCATE cluster randomised
feasibility study (EI-Gohary et al. 2018) which compared the use of targeted
liver pathways in primary care against standard primary care, although only
the intervention arm was used by the EAC in their assessment (see below). A
long-term cohort follow up of a LOCATE subgroup (Reinson et al. 2021) was
also identified and assessed by the EAC.

The EAC considered the LOCATE study to have a high risk of bias. Patient
characteristics (age, gender, diabetes and alcohol use) were different
between intervention and comparator centres, which the authors attributed to
one centre having a high population of university students. In addition to use
of FibroScan, the intervention arm used targeted screening and serum fibrosis
markers not used in the control arm, therefore new cases of liver disease

detected could not be solely attributed to the use of FibroScan.

The evidence base also includes various cross-sectional studies (Harman et
al. 2015; Harman et al. 2018; Harris et al. 2018; Harris et al. 2019) and a
qualitative study (Knight et al. 2020) from the Nottingham Community Liver
Biomarkers Cohort Study, based in GP practices. The remaining publications
and abstracts are for studies based in community drug or alcohol support
settings, homeless day centres or hostels, or pop-up, community or GP

clinics.

The EAC critically appraised cross-sectional studies and cohort studies using
the corresponding STROBE checklists. The remaining 10 studies were only
available in abstract form and the EAC did not critically appraise them.
Assessment report overview: FibroScan for assessing liver fibrosis and cirrhosis outside secondary and
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However, these abstracts have been included in the assessment due to their
value in reporting test failure, uptake, NHS resource use and morbidity
outcomes. For further detail, see EAC assessment report Section 5.2 and

Appendices B1 to 3.

Most evidence included in the assessment report used older models of
FibroScan which are now no longer available, or did not report the model (with
the exception of Reinson et al. 2021). The company have claimed
equivalence in clinical, biological, and technical characteristics, and therefore

equivalence of clinical evidence for all models of FibroScan.

The company also notified the EAC of a completed pilot study in the
Southampton CCG for which results have not yet been published. However,
interim results for scan attendance and referral to hepatology were used in the

company’s economic model (see Section 4.2).

Clinical evidence outcomes

Test failure

Test failure was consistently defined across five studies, as the inability to
obtain ten valid measurements with the FibroScan device (which is in line with
FibroScan instructions for use). Test failures for most studies were between
1.7% and 2.2%. Three studies (Harman et al. 2015, Harman et al. 2018,
Harris et al. 2019) also reported on test unreliability, however the criteria for
an unreliable test varied between studies (see EAC assessment report Table
10).

Test accuracy

No diagnostic accuracy studies for FibroScan outside of secondary or
specialist care were identified, and no study reported on test agreement
between FibroScan in secondary or specialist care and FibroScan outside

secondary or specialist care.
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Test uptake

Reported uptake of FibroScan (or additional healthcare visits including
FibroScan) ranged between 36% and 97%. Although uptake for FibroScan in
secondary care was not reported in the clinical evidence base, clinical experts
advised that the “did not attend” rate is lower for FibroScan appointments in
primary care (10%) when compared with FibroScan done in a hospital setting
(40%).

Test outcome

Most studies reported the severity of liver fibrosis according to FibroScan
results. Elevated liver stiffness was consistently reported as FibroScan
measurements of 8 kPa and above, and ranged between 9.8% (El-Gohary et
al. 2018) and 27% (McGinley et al. 2017). Probable cirrhosis was broadly
defined as FibroScan measurements of 13 kPa or above. This ranged
between 2.3% (El-Gohary et al. 2018) and 17% (Hashim et al. 2019).
However, the method of confirmation of results was variable between studies.
Review by or referral to a hepatologist was common, and in a few cases liver
biopsy or gastroscopy was done. In the company’s model, values for
prevalence of liver disease were sourced from El-Gohary et al. (see Section
4.2 and Table 3 below).

Safety

No studies in the clinical evidence base reported on device-related adverse
events or mortality. The EAC did not find any additional reports of adverse
events in the published literature or in adverse event databases and were

satisfied that there are no major safety concerns for the FibroScan device.

Meta-analysis

The company conducted meta-analysis combining the detection rate of
advanced fibrosis reported by 6 studies (Mansour et al. 2021; Rhodes et al.
2021; Harris et al. 2019; ElI-Gohary et al. 2018; Harman et al. 2018; Harman
et al. 2015). The EAC were unable to replicate the company’s meta-analysis

in R, but considered that the study heterogeneity was so great that meta-
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analysis was not appropriate in this assessment (for further information see

EAC assessment report Section 7).

Clinical evidence conclusions

The EAC concluded that the clinical evidence demonstrates that the
FibroScan can be used across a range of settings (including GP practices,
community clinics, drug or alcohol centres, homeless centres, mobile outreach
services) with measurements taken by liver nurses and peer support workers.
Clinical experts advised that local diagnosis is an additional benefit to patients
(with fewer hospital visits and reduced wait times), with repeated
measurements enabling ongoing monitoring in the community. FibroScan is
not currently available across many regions of the UK. A recent survey (Jarvis
et al. 2021) suggested that FibroScan is being used in 25% of CCGs.

The EAC examined the claimed benefits of FibroScan outside of secondary or
specialist care made by the company in the context of the clinical evidence
included (see EAC assessment report Table 3). The EAC considers there to
be likely benefit in terms of earlier diagnosis and opportunity for behaviour or
lifestyle change, largely due to the increased attendance rate for
appointments outside of secondary care. However, the EAC was unclear as to
whether FibroScan outside of secondary or specialist care would avoid
unnecessary referrals to secondary care. Referral is highly dependent on local
pathways, and would still be required in many cases (for example, elevated
FibroScan score, test failure, unavailability of XL+ probes). The EAC also
noted that no benefit was proven for more accurate diagnosis, fewer invasive
procedures, or reduced risk of side effects or complications for FibroScan

outside of secondary or specialist care.
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Table 2: Pivotal studies of FibroScan outside secondary or specialist care

rescan (out of 401
contacted)

Decrease: 29 (49.1%)
Significant change (F1 to F2): 2
(3.4%)

Advanced change (F1/F2/F3 to
F3/F4): 9 (15.3%)

Test failure: 1 (1.7%)

Study and Participants/ Intervention & Outcome Results Funding | Comments
design population comparator measures and
follow up

El-Gohary et | Participants: Intervention: Outcomes: Attendance: 910/2082 (43.7%) | British As intervention included
al. 2018 53,074 eligible Nurse-led liver Attendance, Liver disease: Liver targeted screening
Randomised | |ntervention: clinic including proportion with : . ) 0 Trust approach as well as
controlled 2082/26,838 physical liver disease. Nlo fIbI’OSIS. (<6 kPa): 505 (55%) FibroScan use, detection of
trial invited. 910 measurements, Follow up: Liver warning (6-8 kPa): 220 new cases of liver disease

attended liver clinic | blood samples and | gingle visit. (24%) can not be solely attributed

Settina: UK GP FibroScan following Progressive fibrosis (8—-12.9 to FibroScan. Therefore,

ractic%. three different kPa): 131 (16%) only results from
P referral pathways Probable cirrhosis (213 kPa): intervention arm considered.
Comparator: 44 (5%)
Standard care

Reinson et Follow-up study of | Nurse-led Attendance at Attendance at follow up: British Subgroup of EI-Gohary et
al. 2021 intervention arm community liver follow-up clinic, 59/116 (50.9%) Liver al. (2018) study. However
Cohort study | from El-Gohary et service; FibroScan | change in liver Change in liver fibrosis Trust and | provided long-term

al. 2018 used in n=59 fibrosis stage. stage: Solent outcomes not captured

116 eligible for Single visit No change: 19 (32.2%) NHS elsewhere.

) ‘ Trust
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Matthews et | Population: Portable FibroScan | Acceptability of | Referral to specialist NHS
al. 2019 People over 16 cirrhosis services: Lothian
Prospective attgpdlng a triage screening, e No onward referral
observational | facility or currently onward referral <7 kPa: 56/76 (74%)
ndergoing alcohol to specialist liver
study guppo?'t |Ng=79 servpice; SHIVET T o Nurse-led liver clinic
o >7 kPa: 20/76 (26%)
Setting:
Community alcohol . Refc?rred to hegatology =8
support centre kPa: 12/76 (16%)
Fibrosis severity:
Warning (7.1 & <8 kPa): 8/76
(10.5%)
Significant fibrosis (=28 & <12.5
kPa): 7/76 (9.2%)
Probable cirrhosis (212.5 kPa):
5 (6.6%)
Attendance at liver clinic:
19/20 (95%)
Attendance at hepatology
appt: 11/12 (92%)
Attendance at ultrasound, CT
or MRI: 12/12 (100%)
Roberts et al. | Population: FibroScan Uptake, severity | Test uptake: 189/527 (35.9%) | Not Abstract only
2015 People with no of liver fibrosis, | Fibrosis severity: reported
Prospective | history of liver referrals to <8 kPa: 146/182
cohort disease referred hepatology, _ .
due to alcohol- association 8-12 kPa: 19/182
related risk factors, between 12-20 kPa: 10/182
N=189 FibroScan >20 kPa 7/182
Setting: UK measurements
community clinic and AUDIT
scores

Table abbreviations: AUDIT; alcohol use disorders identification test.
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4.2

Summary of economic evidence

The company submission identified 4 studies in their economic submission.

The EAC considered all 4 studies to have relevance to the decision problem

and did not identify any additional published economic evidence done from a

UK perspective. Only Crossan et al. (2019) directly compared costs of

identical pathways between settings.

Srivastava et al. (2019) presents a cost-comparison of 5 scenarios (of
which 2 include FibroScan in primary care) using a probabilistic
decisional model simulation (1000 simulated patients with confirmed
NAFLD) from a UK NHS perspective. Scenario 3 (FIB-4 and FibroScan
in primary care) had a cost-saving over 1 year of £151,816 for 1000
patients, compared to standard care (routine blood tests and
ultrasound in primary care), while FibroScan in primary care alone
(scenario 5) had a total cost saving of £26,889. The main contributor to

the saving was a reduction of secondary care referrals.

Tanajewski et al. (2017) presents a cost-effectiveness evaluation of a
risk stratification pathway in which people at high risk of developing
liver disease are offered community-based FibroScan. The standard
care comparator consisted of liver function tests (LFTs), followed by
referral to secondary care in case of persistently abnormal LFTs after 6
months. A decision tree and Markov model were used, informed by a
feasibility study of 293 people with risk factors for chronic liver disease,
and the evaluation was from a UK NHS perspective. The mean lifetime
cost per patient of the risk stratification pathway was an additional £512
compared to standard care using deterministic cost-effectiveness
analysis, and £225 using probabilistic analysis. The EAC commented
that the comparative cost had wide confidence intervals and the

confidence interval for the cost difference crosses zero.

Crossan et al. (2019) presents a cost-calculator of 3 scenarios for

people with NAFLD being tested for advanced fibrosis, of which 1
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includes FibroScan in primary care. The perspective is assumed to be
that of the UK NHS, over a time horizon of 5 years. At a 5% prevalence
of advanced fibrosis, the mean total cost per person for the FibroScan
in primary care scenario was £963 without liver biopsy for people with
advanced fibrosis (as assessed by non-invasive testing) or above, or
£839 with liver biopsy for people with advanced fibrosis or above,
compared with £1,100 for the scenario in which all patients were

referred to tertiary care (in which FibroScan was a possible test).

De novo analysis

The company developed a de novo cost consequences model in Excel,
comparing the use of FibroScan outside of secondary of specialist care with
its use in secondary or specialist care over a 1-year time horizon. None of the

previously identified economic studies were used to inform the model.

The model consisted of a single decision tree, following a patient from the
time a decision is made to do FibroScan (based on FIB-4 results) through
testing in either setting. The structure of each arm is identical, with patients
either attending or not attending the scan. For patients who do not attend their
FibroScan appointment, their pathway ends with either no liver disease or a
missed diagnosis of liver disease. These same endpoints are reached if the
patient attends for FibroScan, but the scan fails and no result is available. If a
result is produced, the patient is either referred to a hepatologist, has a
behavioural intervention or has no further management. The structure of the
model is shown in Figure 1. The model is capable of subgroup analysis based
on liver condition (NAFLD, ARLD or hepatitis infection) by adjusting for the
prevalence of that condition and likelihood of requiring a referral to

hepatology.
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Figure 1: Structure of the de novo economic model (taken from company
model)

X1i
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Scan fails
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Behavioural intervention
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Intervention
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No behavioural intervention

£1
Misses diagnosis of liver disease

Z
Does not attend scan

Z2
Mo liver disease

The EAC considers the approach taken by the company to be appropriate
regarding population, time horizon, intervention and comparator, and
outcomes. However, the EAC considered that the pathway should have
incorporated follow-up appointments in secondary care in cases of a failed
reading done outside secondary or specialist care. The EAC also noted that
because there are no further costs for people who do not attend scans, and
that people who attend scans can incur further costs, lower attendance leads
to increased cost savings (in both arms). Additionally, there is no
consequence of undiagnosed liver disease for those who do not attend their
scan. Further exploration of the company model can be found in Table 22 of

the EAC assessment report.
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Model assumptions

The model makes a number of assumptions which can be seen in section 9.2

of the assessment report. Key assumptions are discussed below:

e The proportion requiring referral to a hepatologist after a FibroScan test
is assumed to be the same regardless of whether the scan is received

inside or outside of secondary or specialist care.

e The proportion of failed scans is assumed to be the same regardless of
location. The EAC considers this appropriate provided that the trained
and competent user has access to the same device and probes and
performs enough scans to maintain their skills. However, the EAC
raised concerns that the level of adoption needed to maintain user
skills outside of secondary or specialist care may be higher than
current usage and could lead to a broadening of referral criteria, which

is not accounted for in the model.

¢ In the case of a failed scan, diagnosis is assumed to be missed and the
underlying disease will remain untreated. The EAC considers this
assumption inappropriate, as clinical experts indicated that a failed
FibroScan in primary care would be an indication for a follow-up

appointment in secondary or specialist care.

e The model assumes that FibroScan has maximum sensitivity and
specificity, and there are no false positives or false negatives. The EAC
considers this assumption appropriate as the true accuracy rates are
unknown and modelling this would introduce further uncertainty.
Experts advised that the risks of incorrect treatment following a false

outcome are low.

EAC model

The EAC made changes to the company’s model structure as shown in Figure
2. A branch was added for follow up after a failed test as per the above
discussion, in which the patient would be referred to secondary care for
further tests, or have additional tests if already in secondary or specialist care.
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Additional testing was assumed to be liver ultrasound/elastography in
secondary or specialist care. The EAC also assumed that additional
appointments carried a risk of non-attendance at the same rate as the initial
secondary or specialist care appointments. Presence of liver disease in those
who did not attend a scan was assumed to remain unknown. Model

parameters were also varied in the EAC’s base case (described below).

Figure 2: Model structure of EAC base-case
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Model parameters

Clinical parameters

A full description of the clinical parameters used in the company’s model and
comments made by the EAC are in Table 17 of the EAC assessment report. A
summary is presented in Table 3:
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Table 3: Clinical parameters used in the company’s model and adjustments by the EAC

Parameter

Value used in
submission

Source

Value used in
EAC base case

EAC comments

Does not attend scan
(outside of secondary or
specialist care)

1%

Southampton CCG

11%

Variation in published literature addressed in
sensitivity analysis (2-way deterministic
analysis, see EAC assessment report Table 24)

Does not attend scan
(secondary or specialist
care)

20%

Southampton CCG

40%

EAC value obtained from clinical expert advice.
Uncertainty addressed in sensitivity analysis (2-
way deterministic analysis, see EAC
assessment report Table 24)

Scan produces a result

95%

Assumption

93%

EAC value combines both test failure and test
unreliability, based on values from literature

No liver disease

55%

El-Gohary et al. 2018

76.9%

El-Gohary et al. use a threshold of 6 kPa to
determine presence of liver disease. However,
in most studies, and in clinical practice, a
threshold of 8 kPa is more commonly used.
Thresholds are examined in scenario analyses.

Additionally, the EAC used a three-tiered
threshold approach (see below).

Requires referral to
hepatologist

23.6%

Southampton CCG

5.9%

The EAC recommended a three-tiered
threshold approach, in line with the pathway
described by Chalmers et al. (2019), based on
liver stiffness:

- <8 kPa: no further referrals/investigations

- Between 8.0 kPa and 14.9 kPa: provide
behavioural advice, repeat 3-5 years

- 215 kPa: refer to hepatology

Behavioural intervention

100%

Assumption

17.2%

See above

Table abbreviations: CCG, clinical commissioning group; EAC, external assessment centre
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Costs and resource use

A full description of the cost parameters used in the company’s model and
comments made by the EAC are in Table 18 of the EAC assessment report. A

summary is presented in Table 4.

In the company’s base case, the cost of a FibroScan (including staff time) was
£137.12 in secondary or specialist care and £80.50 if done outside this
setting. In the EAC’s base case this was amended to £43.93 for FibroScan in
secondary or specialist care and £67.50 outside this setting. The main drivers
of these changes are that the company’s model uses a cost of £70.00 for a
FibroScan outside of secondary or specialist care, however in later
correspondence it was confirmed that this was an error, and as such the
updated cost of £58.00 was used in the EAC’s model. The EAC also noted
that the cost of FibroScan in secondary or specialist care used in the
company’s submission double-counted staff time to perform and evaluate the
scan, which was included in the HRG code assumed by the company to only
include the cost of FibroScan. An additional cost of £93.19 per scan to
perform and evaluate scan in secondary or specialist care included by the

company was therefore omitted by the EAC.
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Table 4: Cost parameters used in the company’s model and adjustments by the EAC

Item

Cost used in
submission

Source

Cost used in
EAC base case

EAC comments

appointment in secondary
or specialist care

costs 2019-20

306 Hepatology WF01B;
Non-Admitted Face-to-Face
Attendance, First (Non-
Consultant led)

FibroScan GO (230) — Pay | £70.00 Company submission £58.00 Company confirmed error in economic
Per Exam outside of model
secondary/specialist care
15 minutes of staff time to | £42.00 per PSSRU Unit Costs of Health | £38.00 per hour The EAC excluded qualification costs in its
perform and evaluate scan | hour and Social Care 2020 base case as FibroScan does not require
outside of secondary or Nurse (GP practice) including nursing qualifications
specialist care qualification costs
Cost of FibroScan in £43.93 National Schedule of NHS £43.93 The EAC increased cost to £61.98 in
secondary or specialist costs 2019-20 scenario analysis to account for 2019-20
care IMAGOP RD48Z; Ultrasound actual usage
Elastography
Staff time to perform and £93.19 National Schedule of NHS £0.00 The EAC noted that staff time to perform and
evaluate scan in costs 2019-20 evaluate scan is already included in the
secondary or specialist 306 Hepatology WF01B; HRG bundled cost above (RD48Z) and
care Non-Admitted Face-to-Face therefore this cost was removed to avoid
Attendance, First (Non- double counting
Consultant led)
Cost of missed £93.19 National Schedule of NHS £93.19 The EAC noted that the company model did

not include costs of missed appointments
outside of secondary and specialist care,
and in its base case assumed that the cost
of a missed appointment there would be the
same as if the appointment had been
attended. This was examined further in
scenario analyses.
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Referral to hepatologist £207.86 National Schedule of NHS £207.86
from outside of secondary costs 2019-20

or specialist care 306 Hepatology WF01B;
Non-Admitted Face-to-Face
Attendance, First (Consultant

led)
Follow-up visit to £164.75 National Schedule of NHS £164.75
hepatologist after scan in costs 2019-20
secondary or specialist 306 Hepatology WF01B;
care Non-Admitted Face-to-Face
Attendance, First (Consultant
led)
GP consultation £39.23 PSSRU Unit Costs of Health | £39.23

and Social Care 2020

General practitioner per
patient contact lasting 9.22
minutes incl. qualification
costs

Table abbreviations: Abbreviations: EAC, external assessment centre; HRG, Health Resource Group; PSSRU, Personal Social Services Research Unit
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Results

Company base case results

The company’s base case showed the use of FibroScan outside of secondary

or specialist care to be cost saving compared to its use in secondary or
specialist care. There was a cost saving of £41.05 (95% Cl £12.66 to £71.44)

per patient over a 1 year time horizon, driven by reduction in scanning costs

and cost of missed appointments when using FibroScan outside of a hospital

setting (Table 5). There was an increase in the number of referrals to

hepatology or behavioural interventions and fewer missed diagnoses of liver

disease when FibroScan was done outside of secondary or specialist care.

Table 5: Summary of base case results

Company FibroScan FibroScan in Difference (Outside

estimate outside of secondary or of secondary or
secondary or specialist care | specialist care minus
specialist care within secondary or

specialist care)

Costs - - -

Scan costs £71.63 £109.70 -£38.06

Missed £1.16 £18.64 £17.48

appointment costs

Hepatologist £41.54 £29.60 £11.04

referral costs

Behavioural £05.32 £22.77 £2.56

intervention costs

Total cost (per £139.65 £180.71 -£41.05

patient)

Resource use _ _ _

(per patient)

Number of

referrals to

hepatologist after 0.20 0.18 0.02

scan

Number of

referrals to 0.65 0.58 0.07

behavioural

intervention

Missed diagnosis 0.07 0.11 -0.04

of liver disease

Total number of

visits to 0.20 0.98 0.74

hepatology

department
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Corrections were made by the EAC to the total cost per patient for FibroScan
in secondary or specialist care (£180.71 from £180.57), and to the total
number of visits to the hepatology department for FibroScan in secondary or
specialist care (0.98 from 0.94), as failed scans in secondary or specialist care

had not been counted in the company submission.

Sensitivity analyses

In the company’s univariate deterministic sensitivity analysis, all results
showed the use of FibroScan outside of secondary or specialist care to be
cost saving, when compared to its use in secondary or specialist care. The
result was most sensitive to changes in the scanning costs in secondary or
specialist care, followed by the scanning costs outside of secondary or

specialist care.

The company’s probabilistic sensitivity analysis found the use of FibroScan
outside of secondary or specialist care to be cost incurring in only 0.3% of
simulations, with a mean difference in cost per patient between FibroScan
outside of secondary or specialist care, and FibroScan in secondary or
specialist care of -£41.44 (95% CIl -£12.66 to -£71.44).

The company reported separate results for subgroups based on the
underlying liver condition. All subgroup analyses found that FibroScan outside
of secondary or specialist care was cost saving when compared to its use in
that setting (people with NAFLD: —£41.03; people with ARLD: —-£42.62; people
with hepatitis: —£29.96). For further detail see section 9.3 of the EAC

assessment report.

The EAC explored the company model further by changing various
parameters (see EAC assessment report Table 22). All amendments the EAC
made to the company model maintained a cost-saving outcome, with the
exception of removing double-counting of staff time costs in secondary or
specialist care. This amendment changed the total cost per patient outside of
secondary or specialist care versus within that setting from cost saving to cost
incurring (+£41.46).
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EAC base case results

Under the EAC’s base case, use of FibroScan outside of secondary or
specialist care was cost incurring compared to FibroScan in that setting by
£29.36 per patient (Table 6). However, FibroScan outside of secondary or
specialist care was found to decrease the costs of missed appointments and
the number of people who did not attend scans (and therefore have unknown
outcomes), and increase referrals to hepatology, the potential benefits of

which are not accounted for in the model.

Table 6: EAC base case results

FibroScan FibroScan in Difference
outside of secondary or (Outside of
secondary or specialist care secondary care
specialist care minus within
secondary care)
Total cost per £80.57 £51.21 £29.36
patient
Patients with
unknown outcomes 125 400 =275

per 1000 patients

Costs due to

missed £2.05 £17.57 -£15.52
appointments per

patient

Patients referred to

hepatology per 50 33 17

1000 patients

EAC sensitivity and scenario analyses

The EAC commented that a lack of robust published data meant that only the
probability of test failure could be varied within 1-way deterministic and
probabilistic sensitivity analyses in the EAC model (EAC assessment report
Section 9.3). Two-way deterministic sensitivity analysis was done to assess
the range of attendance proportions in primary care reported in the clinical
literature (37% to 97%), and varying attendance in secondary care relative to
this (10% to 90% of attendance outside this setting, EAC assessment report
Table 24). The use of FibroScan in primary care was not found to be cost
saving under any combination of attendance in primary care and relative

attendance in secondary care.
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To account for the large uncertainties present in the model, a range of
scenario analyses were done by the EAC. Based on advice from clinical
experts, the EAC examined the impact of delivering behavioural interventions
in the same appointment as FibroScan, or as separate appointments in the
same setting as the FibroScan test. For the base case referral proportions
only, the EAC also considered that, in secondary care, the follow up for
behavioural intervention may be given by a telephone call. In separate
scenarios, the EAC varied proportions being referred to hepatology, for
behavioural interventions, or for no further management, and proportion of
failed tests in both settings and outside of secondary care only. None of these

scenarios were found to be cost saving (EAC assessment report, Table 25).

The EAC considered threshold analysis, in which the cost per FibroScan in
primary care was varied to identify the point at which its use in primary care
became cost neutral in the EAC’s base case. The EAC found the threshold
below which the use of FibroScan outside secondary or specialist care

becomes cost saving is £28.50 (EAC assessment report, Table 26).

5 Ongoing research

The EAC identified a single ongoing study in the UK exa