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Appendices
Appendix A:

NATI

1

Scope

ONAL INSTITUTE FOR HEALTH AND
CARE EXCELLENCE

SCOPE

Guideline title

Liver disease (non-alcoholic fatty): assessment and management of non-
alcoholic fatty liver disease (NAFLD) in adults, children and young people

1.1

Short title

Liver disease (non-alcohaolic fatty [NAFLD])

2

The remit

The Department of Health has asked NICE: “io develop a clinical guideline on

the manag

3

3.1

a)

b)

c)

ement of liver disease (non-alcoholic)'.

Need for the guideline

Epidemiology

Primary non-alcoholic fatty liver disease (NAFLD) is a term used to
describe excess fat in the liver (steatosis) in the absence of
excessive alcohol consumption or any of the other secondary
causes of steatosis. These include the side-effects of certain
medications, hepatitis C virus infection and particular endocrine
conditions. NAFLD is more common in certain ethnic groups
including people of Latin American and South Asian family origin.

The severity of NAFLD ranges from simple steatosis, to fat with
inflammation and fibrosis {non-alcoholic steatohepatitis [NASH]), fo
cimhosis.

The prevalence of MAFLD in the general population is estimated at

20—30%; this figure is based largely on ulirasound studies in other
similar populations. NASH is present in around 2—3% of the

Liver disease (non-alcoholic fatty [MAFLD]) scope
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d)

€)

3.2
a)

b)

c)

d)

population. MAFLD is more commaon in people who are overweight,
hypertensive or have type 2 diabetes mellitus.

The rate of progression of NAFLD is variable. Older age (around
45-50 years), being overweight and having diabetes are all
associated with an increased risk of progressive disease.

MAFLD will progress to cirrhosis in some people. A proportion of
these will die from liver failure or hepatocellular cancer or need a
liver transplant.

In addition to excessive morbidity and mortality from liver disease,
MAFLD is associated with an increased cardiovascular morbidity
and mortality and excess mortality from cancer.

Current practice

MAFLD is usually diagnosed in primary care incidentally either by
abnormmal liver blood tests or an abnomal liver ultrasound
appearance picked up as part of an investigation for an unrelated
condition.

The care pathway in primary care for someone with suspected
MAFLD is unclear, and practice regarding further investigation and
referral varies widely.

MNAFLD is increasingly being identified through case finding in
hospital outpatient departments for people with associated
conditions such as diabetes, obesity or hypertension. However, this
practice is not universal and there is no guidance about which
patients should be screened for NAFLD.

Once people with NAFLD have been referred to secondary care,
their condition may be investigated further with a liver biopsy, but
because there is no guidance about which patients to biopsy,
investigation tends to be ad hoc.

Liver disease (non-alcoholic fatty [MAFLD]) scope
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e) Because there is currently no licensed treatment for NAFLD, most
people are discharged back to their GP. Some are given advice on
lifestyle, which is usually focused on achieving weight loss, but
others are given little or no lifestyle advice.

4 The guideline

The guideline development process is described in detail on the NICE website
(see section 6, ‘Further information’).

This scope defines what the guideline will (and will not) examine, and what the
quideline developers will consider. The scope is based on the referral from the
Department of Health.

The areas that will be addressed by the guideline are described in the
following sections.

4.1 Population

411 Groups that will be covered

a) Adults, children and young people with suspected or confimned
primary NAFLD.

) Mo subgroups of people have been identified as needing specific
consideration.

412 Groups that will not be covered

a) People with secondary causes of fatty liver (for example, chronic
hepatitis C infection, total parenteral nutrition treatment and drug-
induced fatty liver).

4.2 Setting

a) All primary and secondary care settings where NHS healthcare is
provided or commissioned.

Liver disease (non-alcoholic fatty [MAFLD]) scope
Page 3of &
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4.3 Management

431 Key issues that will be covered

Assessment

a) |dentification of people who may have NAFLD.

b} Diagnostic criteria for NAFLD.

c) Tools to assess severity or stage of disease (for example, liver
biopsy and transient elastography).

Managemenrt

d) Mon-pharmacological treatment (for example, diet and exercise).

e) Pharmacological treatment (for example, insulin sensitisers). Note
that guideline recommendations will normally fall within licensed
indications; exceptionally, and only if clearly supported by
evidence, use outside a licensed indication (‘offHabel use™) may be
recommended. The guideline will assume that prescribers will use
a drug’s summary of product characteristics to inform decisions
made with individual patients.

f The association between NAFLD and other extra-hepatic
conditions (for example, cardiovascular disease, cancer, diabetes,
insulin resistance, hypertension and dyslipidasmia).

a) Pharmacological treatment for extra-hepatic conditions (for
example, diabetes, insulin resistance, hypertension and
dyslipidaemia) in people with NAFLD where these need to differ
from existing guidance.

h) Which people with NAFLD should be monitored and followed up

and how often.

Liver disease (non-alcoholic fatty [MAFLD]) scope
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4.3.2

a)

b)

4.4

a)
b)
c)

4.5

Issues that will not be covered

Management of end-stage liver disease, hepatocellular carcinoma
and liver fransplant associated with NAFLD.

Assessment and management of cirhosis.

Main outcomes

Progression of NAFLD.
Adverse events.

Health-related quality of life.

Review guestions

Review questions guide a systematic review of the literature. They address
only the key issues covered in the scope, and usually relate to interventions,
diagnosis, prognosis, service delivery or patient experience. Please note that
these review guestions are draft versions and will be finalised with the
Guideline Development Group.

4.5.1

a)

b)

c)

4.5.2
a)

b)

Assessment

In whom should MAFLD be suspected?

Which diagnostic methods should be used to confirm a diagnosis of
MNAFLD?

What is the usefulness of different tools to assess the severty of
NAFLD?

Management

Which non-pharmacological treatments should be used in the
management of NAFLD?

Which pharmacological treatments should be used in the
management of NAFLD?

Liver disease (non-alcoholic fatty [MAFLD]) scope
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c) What is the level of increased risk of extra-hepatic conditions that
are associated with NAFLD?
d) How does having MAFLD affect the choice of pharmacological

treatment for associated co-existing conditions (for example,
diabetes, hypertension, and/or dyslipidaemia)?

e) Which people with NAFLD should be monitored and how often?

4.6 Economic aspects

Developers will take into account both clinical and cost effectiveness when
making recommendations involving a choice between alternative
interventions. A review of the economic evidence will be conducted and
analyses will be camed out as appropriate. The preferred unit of effectiveness
is the quality-adjusted life year (QALY), and the costs considered will usually
be only from an NHS and personal social services (PSS) perspective. Further
detail on the methods can be found in The guidelines manual.

4.7 Status

471 Scope
This is the final scope.

4.7.2 Timing
The development of the guideline recommendations will begin in July 2014.

) Related NICE guidance

5.1 Published guidance

511 Related NICE guidance

= Lipid modification. NICE clinical guideline 181 (2014).

« Physical activity: brief advice for adults in primary care. NICE public health
quidance 44 (2013).

= Walking and cvcling NICE public health guidance 41 (2012).

« Hepatitis B and C. NICE public health guidance 43 (2012).
Liver disease (non-alcoholic fatty [MAFLD]) scope
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SonoVue (sulphur hexafluoride microbubbles) — contrast agent for contrast-
enhanced ulfrasound imaaging of fhe liver NICE diagnostics guidance 5
{2012).

Hypertension. NICE clinical guideline 127 (2011).

Alcohol-use disorders: diagnosis, assessment and management of harmiul
drinking and alcohol dependence. NICE clinical guideline 115 (2011).
Alcohol-yse disorders: preventing harmful drnking. NICE public health
quidance 24 (2010).

Alcohol-use disorders: diagnosis and clinical management of alcohol-
related physical complications. NICE clinical guideline 100 (2010).

Promaoting physical activity for children and young people. NICE public
health guidance 17 (2009).

Type 2 diabetes. NICE clinical guideline 87 (2009).

5.2 Guidance under development

MICE is currently developing the following related guidance (details available
from the NICE website):

Obesity (update). NICE clinical guideline. Publication expected November
2014,

Syspected cancer (ypdate). NICE clinical guideline. Publication expected
May 2015.

Type 2 diabetes (update). NICE clinical guideline. Publication expected
August 2015.

Diabetes in children and young people NICE clinical guideline. Publication
expected August 2015.

Assessment and management of cimhosis. NICE clinical guideline.
Publication expected May 2016.

Hepatitis C. NICE clinical guideline. Publication date to be confirmed.

Further information

Information on the guideline development process is provided in the following
documents, available from the NICE website:

Liver disease (non-alcoholic fatty [MAFLD]) scope
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= How NICE clinical guidelines are developed: an overview for stakeholders
: b ne NHS: Sih edit
= The guidelines manual.

Information on the progress of the guideline will also be available from the
NICE website.

Liver disease (non-alcoholic fatty [MAFLD]) scope
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Health England for RCGP to
develop 6 e-learning sessions
on obesity and malnutrition.
This funding all went directly
to RCGP.
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October
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cancelled)
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Declaration of interest

No change to existing
declarations.

Speaker fee for attending
RCGP Conference 2nd October
2014 in order to man a stand
on bariatric surgery in
conjunction with RCGP
Nutrition Group and BOMSS,
funded by Ethicon. The stand
focuses on bariatric surgery
care and post surgical follow
up.

No change to existing
declarations.

n/a

| have been appointed as a
NICE Fellow for 3 years
running from 1 April 2015 to
31 March 2018.

No change to existing
declarations.

No change to existing
declarations.

No change to existing
declarations.
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declarations.

Co-author of Lancet
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disease in the UK due to
publish in November 2015.
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Jane Putsey

First GDG | have none, but my father had n/

meeting (11  shares in GlaxoSmithKline

July 2014) which he has now sold.

Second GDG  No change to existing n/a n/a
meeting (4 declarations.

September

2014)

Third GDG No change to existing n/a n/a
meeting (3 declarations.

October

2014)

Fourth GDG  No change to existing n/a n/a
meeting (20  declarations.

November

2014)

Fifth GDG n/a n/a n/a
meeting (9

January

2015 -

cancelled)

Sixth GDG No change to existing n/a n/a
meeting (23  declarations.

February

2015)

Seventh No change to existing n/a n/a
GDG declarations.

meeting (1

April 2015)

Eight GDG No change to existing n/a n/a
meeting (15  declarations.

May 2015)

Ninth GDG No change to existing n/a n/a
meeting (19  declarations.

June 2015)

Tenth GDG No change to existing n/a n/a
meeting (17  declarations.

July 2015)

Eleventh No change to existing n/a n/a
GDG declarations.

meeting (3

September

2015)

Twelfth GDG n/a n/a n/a
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meeting (15
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2015 -
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Thirteenth
GDG
meeting (5
February
2016)

Roy Sherwood (Co-opted expert adviser)

First GDG None.

meeting (11

July 2014)

Sixth GDG No change to existing n/a n/a
meeting (23 declarations.

February

2015)

Seventh No change to existing n/a n/a
GDG declarations.

meeting (1

April 2015)

Dina Tiniakos (Co-opted expert adviser)

Initial None.
declaration

(10 June

2014)

Seventh No change to existing n/a n/a
GDG declarations.

meeting (1

April 2015)

Michael Trenell (Co-opted expert adviser)

Initial None.

declaration

(10 May

2014)

Second GDG  No change to existing n/a n/a
meeting (4 declarations.

September

2014)

Third GDG No change to existing n/a n/a
meeting (3 declarations.

October
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2014)
Fourth GDG  No change to existing n/a n/a
meeting (20  declarations.
November
2014)
Indra van Mourik
First GDG None. n/a n/a
meeting (11
July 2014)
Second GDG  No change to existing n/a n/a
meeting (4 declarations.
September
2014)
Third GDG No change to existing n/a n/a
meeting (3 declarations.
October
2014)
Fourth GDG  No change to existing n/a n/a
meeting (20  declarations.
November
2014)
Fifth GDG n/a n/a n/a
meeting (9
January
2015 -
cancelled)
Sixth GDG No change to existing n/a n/a
meeting (23  declarations.
February
2015)
Seventh No change to existing n/a n/a
GDG declarations.
meeting (1
April 2015)
Eight GDG No change to existing n/a n/a
meeting (15  declarations.
May 2015)
Ninth GDG No change to existing n/a n/a
meeting (19  declarations.
June 2015)
Tenth GDG No change to existing n/a n/a
meeting (17  declarations.
July 2015)
Eleventh No change to existing n/a n/a
GDG declarations.
meeting (3
September
2015)
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n/a n/a

Twelfth GDG n/a
meeting (15
October

2015 -

cancelled)

Thirteenth
GDG
meeting (5
February
2016)

Bronwen Williams

First GDG Currently project managing a Specific non-personal Declare and participate
meeting (11  piece of research on NAFLD in  pecuniary interest
July 2014) the community using an IT-

based integrated care

pathway.
I am in the process of applying  Specific non-personal Declare and participate
for grant funding for an pecuniary interest

Integrated Care Pathway
NAFLD project based in
primary care. The funding
application opportunity is with
the Health Foundation —
‘Innovating for Improvement’.
The application is at the “first
call’ stage only. Deadline for
submission 5 August 2014.

Second GDG  No change to existing n/a n/a
meeting (4 declarations.

September

2014)

Third GDG No change to existing n/a n/a
meeting (3 declarations.

October

2014)

Fourth GDG  No change to existing n/a n/a
meeting (20  declarations.

November

2014)

Fifth GDG n/a n/a n/a
meeting (9

January

2015 -

cancelled)

Sixth GDG No change to existing n/a n/a
meeting (23  declarations.

February

2015)

Seventh No change to existing n/a n/a
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GDG

declarations.

meeting (1
April 2015)

Eight GDG On 1st May 2015, the Non-specific non-personal Declare and participate
meeting (15  Hepatology Research Team at  pecuniary interest
May 2015) the Hull Royal Infirmary

received funding from Health

Foundation: Innovating for

Improvement programme for

a primary / secondary care ICP

project looking at diagnosis,

referral and e-consult clinics

for NAFLD.

There will be an element of
operational research to be
conducted alongside the
project which is currently
being developed, but will focus
on effectiveness of the NAFLD
ICP model to support GPs in
primary care and NAFLD
patient outcomes.

I will be the project
manager/advisor for this
project.

Ninth GDG No change to existing n/a n/a
meeting (19  declarations.
June 2015)

Tenth GDG No change to existing n/a n/a
meeting (17  declarations.
July 2015)

Eleventh No change to existing n/a n/a
GDG declarations.

meeting (3

September

2015)

Twelfth GDG n/a n/a n/a
meeting (15

October

2015 -

cancelled)

Thirteenth

GDG

meeting (5

February

2016)

NCGC team
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Appendix C: Clinical review protocols

Risk factors for NAFLD

Table 1: Review protocol: Risk factors for NAFLD

Review question

Objectives

Population

Prognostic
variable

Outcomes

Review strategy

Exclusions

How the
information will
be searched

Key confounders

Which risk factors for NAFLD or severe NAFLD (NASH, fibrosis) aid in the identification
of people who should be investigated further?

To determine the risk of NAFLD or severe NAFLD for people with different risk factors
(to provide guidance on who should be investigated for diagnosis rather than relying on
opportunistic case finding).

e Adults (18 years and over)

e Young people (11 years or older and younger than 18 years) and children (younger
than 11 years)

Waist circumference

e BMI

Raised triglycerides

Low HDL-cholesterol
Type 2 diabetes (HOMA-IR, HbA1c)
e Hypertension (Blood pressure; systolic or diastolic)

e Age

e Combinations of the above

e Diagnosis of NAFLD

e Diagnosis of NASH/fibrosis

Prospective and retrospective cohorts with multivariate analysis that adjust for >3 of

the above confounders in their model.

e Studies that state fewer than 3 of the above risk factors in the adult population
(unless no other multivariate studies available for the young people population)

o Studies with fewer than 10 participants per confounder for both the adult and young
people population

e Stepwise multivariate analysis (unless no other multivariate analysis studies
available).

e Univariate-based analysis

e Conference abstracts.

The databases to be searched are Medline, Embase, the Cochrane Library.
Studies will be restricted to English language only

Factors independently associated with prognostic variable:
e Waist circumference

e BMI

e Raised triglycerides

e Low HDL-cholesterol

e Type 2 diabetes

e Hypertension

e Age

e Vitamin D levels
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1 C.2 Diagnosis of NAFLD

2 Table 2: Review protocol: Diagnosis of NAFLD

What is (are) the appropriate investigation(s) for diagnosing NAFLD in adults, young
Review question  people and children?

Objectives To evaluate the accuracy of the diagnostic tests for NAFLD.
To compare the accuracy of the diagnostic tests.
Study design Prospective and retrospective diagnostic accuracy cohort studies
Population Combined population of adults (18 years and over), children and young people (aged >5
years to <18 years)
Index test(s) e Alanine transaminase (ALT)
e Aspartate aminotransferase (AST)
e Controlled Attenuation Parameter (CAP) test (M probe, XL probe)
Fatty liver index (FLI) (0—100 scale:<30 not fatty liver, >60 is fatty liver)
Gamma GT
MRI or MRS (MRS-looking at fat in a small area in the liver)
NAFLD liver fat score
Steatotest

e Liver ultrasound
e Combination of tests

Reference Liver biopsy (for example, NAFLD activity score [NAS] [synonymous with NASH-CRN])
standard
Statistical Diagnostic accuracy:
measures e Sensitivity
e Specificity

e Positive predictive value

o Negative predictive value

e Positive likelihood ratio

o Negative likelihood ratio

e ROC curve or area under curve (AUC)

Exclusions Post-liver transplant studies

Search strategy The databases to be searched are Medline, Embase, the Cochrane Library.
Studies will be restricted to English language only
Conference abstracts will be excluded

Review strategy Any combination(s) of tests identified. Diagnostic meta-analysis will be undertaken if
appropriate (when there are 3 or more studies where 2x2 data are available for the
same threshold (or agreed similar). Pooling within specific threshold ranges in
consultation with GDG. In recognition that NAFLD is a partly clinical diagnosis
(assessment of alcohol intake) the target conditions reported by papers which will be
taken into consideration for fatty liver are: steatosis 5% and 30-34% (as reported by
studies).

Appraisal of methodological quality:

e The methodological quality of each study will be assessed using the QUADAS-2
checklist.
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Diagnosing the severity of NAFLD

Table 3: Review protocol: Diagnosing the severity of NAFLD

Review question

Objective

Population

Index tests (assessment
tools)

Reference standard

Outcomes

Exclusion

Which assessment tools are most accurate in identifying the severity or
stage of NAFLD in adults, young people and children with NAFLD?

To determine the diagnostic accuracy of tests used to diagnose the severity
and different stages of NAFLD from simple steatosis to NASH, through to
fibrosis and up to the point of cirrhosis (and therefore to determine which
tools should be used and on whom they should be used)

Combined population of adults (18 years and over), children and young
people (aged >5 years to <18 years) with NAFLD (any form of diagnosis).
For NASH

e Cytokeratin-18

e AST/ALT ratio

o ALT

e Ferritin

e NASH test

For fibrosis (any 2F1 or advanced 2F3)

e Acoustic radiation force impulse imaging (ARFI)
o ALT levels

e AST/ALT ratio

AST-to-platelet ratio index (APRI)

e BARD score

o Diffusion weighted magnetic imaging

e ELF test

e Ferritin

e Fib-4

e Fibrometer

e Fibrotest

o MRI

e MRS

o MR elastography

e NAFLD fibrosis score

e Shear wave elastography

Transient elastography

Liver biopsy (graded and staged according to Brunt or Kleiner: NAFLD activity
score [NAS] [synonymous with NASH-CRN])
Diagnostic accuracy:

Specificity

Sensitivity

Positive predictive value

Negative predictive value

Positive likelihood ratio

Negative likelihood ratio

ROC curve or area under curve (AUC)
Post-liver transplant studies

Secondary fatty liver
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Review question

Search strategy

The review strategy

Which assessment tools are most accurate in identifying the severity or
stage of NAFLD in adults, young people and children with NAFLD?
Conference abstracts

The databases to be searched are Medline, Embase, the Cochrane Library.
Studies will be restricted to English language only

Prospective diagnostic cohorts; if none identified, retrospective diagnostic
cohorts. Any combination(s) of tests identified. Diagnostic meta-analysis will
be undertaken if appropriate (when there are 3 or more studies where 2x2
data are available for the same threshold (or agreed similar). Pooling within
specific threshold ranges in consultation with GDG. In recognition that
NAFLD is a partly clinical diagnosis (assessment of alcohol intake) the target
conditions reported by papers which will be taken into consideration for
fatty liver are: steatosis 5% and 30-34% (as reported by studies).

Appraisal of methodological quality:

e The methodological quality of each study will be assessed using the
QUADAS-2 checklist.

Severity of disease:

e simple steatosis to non-alcoholic steatohepatitis (NASH)

o fibrosis focusing on any fibrosis (F>1) and advanced fibrosis (>F3)

e cross refer to cirrhosis guideline for specific occurrence of fibrosis F4.

1 C.4 Monitoring NAFLD progression

2 Table 4: Review protocol: Monitoring NAFLD progression

Review question

Objectives

Population

Presence /
absence of
prognostic
variable

Outcomes

Exclusions

How the
information will
be searched

Key confounders

How often should we monitor adults, young people and children with NAFLD or NASH
(with or without fibrosis) to determine risk of disease progression?

To identify the rate of progression in people with NAFLD and hence who (for example,
people with severe NAFLD) should be monitored for disease progression and how
often.

o Adults with NAFLD (18 years and over)

e Young people with NAFLD (11 years or older and younger than 18 years), children
with NAFLD (younger than 11 years)

Presence of NAFLD

Rate of:

e Progression from NAFLD to NASH

e Progression from NASH to NASH with fibrosis

e Progression from NASH with fibrosis to cirrhosis

Univariate-based analysis

e Conference abstracts

e Multivariate analysis that adjust for <3 of the above confounders

e Cross-sectional design

The databases to be searched are Medline, Embase, and The Cochrane Library.
Studies will be restricted to English language only

To be identified; factors independently associated with prognostic variable:

National Clinical Guideline Centre, 2015

34



NAFLD
Clinical review protocols

How often should we monitor adults, young people and children with NAFLD or NASH
Review question  (with or without fibrosis) to determine risk of disease progression?

e Waist circumference
e BMI

o Raised triglycerides
e Low HDL-cholesterol

Type 2 diabetes

Hypertension

e Age
The review RCTs, systematic reviews and Prospective and retrospective cohorts, (where
strategy multivariate analysis that state >3 of the above risk factors).

Where studies have adjusted for more than the 3 critical confounders the results will be
presented with a description.

1 C.5 Extra-hepatic conditions

2 Table 5: Review protocol: Extra-hepatic conditions

Should a diagnosis of NAFLD in adults, young people and children prompt assessment
Review question for additional extra-hepatic conditions and, if so, which?

Objectives To determine the level of increased risk of extra-hepatic conditions associated with
NAFLD.

Population Adults (18 years and over), young people (11 years or older to younger than 18 years)
and children (younger than 11 years and older than 5 years) with NAFLD.

Prognostic Presence of NAFLD

variable

Outcomes Critical:

e Cardiovascular disease (M, stroke, TIA, angina, PAD, hypertension)
e Type 2 diabetes

e Colorectal cancer

e Dyslipidaemia (hypertriglyceridemia)

Important:
e Polycystic ovarian syndrome (PCOS) for adults and young people
e Chronic kidney disease (CKD)
e Obstructive sleep apnoea syndrome
e Vitamin D levels
e Obesity (BMI)
® |nsulin resistance
Review strategy Prospective and retrospective cohorts, and case—control studies with multivariate
analysis that adjust for >3 of the above confounders in their model.

While the presence of NAFLD was the primary prognostic variable identified by the
GDG, papers will also be included which investigate the relationship between
severity/stage of NAFLD and the identified extra-hepatic conditions.

Other exclusions Conference abstracts, cross-sectional studies, univariate analysis, multivariate analysis
that adjust for <3 listed confounders.

Search strategy The databases to be searched are Medline, Embase, the Cochrane Library.
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Studies will be restricted to English language only
Key confounders  Critical confounders:
e BMI
e Gender
e Age
o Diabetes (needs to be adjusted for only because it’s a risk factor for CVD)

Important confounders:
e Metabolic syndrome

e Blood pressure

1 C.6 Weight reduction interventions

2

Table 6: Review protocol: Weight reduction interventions

Review question

Guideline condition and
its definition

Objectives

Review population

Interventions and

What is the clinical and cost-effectiveness of dietary interventions for weight
reduction for adults, young people and children with NAFLD compared with
standard care?

Non-alcoholic fatty liver disease (NAFLD)

To estimate the effectiveness and cost-effectiveness of dietary interventions
that are intended to result in weight reduction in the management of people
with NAFLD.

People with NAFLD

Adults > 18 years
Young people; 11 to 18 years and children; younger than 11 years

Line of therapy not an inclusion criterion

Weight reduction; Low fat

comparators: Weight reduction; Low carbohydrate
generic/class; Weight reduction; High protein
specific/drug Weight reduction; High fibre

(All interventions will be
compared with each
other, unless otherwise
stated)

Outcomes

Weight reduction; Higher percentage fat

Weight reduction; Lower percentage fat

Weight reduction; Higher percentage carbohydrate

Weight reduction; Lower percentage carbohydrate

Weight reduction; Higher percentage protein

Weight reduction; Lower percentage protein

Weight reduction; Very low calorie diet (VLCD)/extreme restriction/meal
replacement

Placebo / active control; Placebo

Placebo / active control; Active control

No intervention / standard care; No intervention
No intervention / standard care; Standard care

- Quality of life at >3 months to <6 months (Continuous) CRITICAL

- Length of stay at >3 months (Continuous) IMPORTANT

- Hospitalisation at >3 months (Dichotomous) IMPORTANT

- NAFLD progression with liver biopsy at 12 months and greater (Continuous)
CRITICAL

- NAFLD progression with MRl / MRS at 12 months and greater (Continuous)

CRITICAL

- NAFLD progression with ultrasound at 12 months and greater (Continuous)
CRITICAL

- NAFLD progression with Enhanced Liver Fibrosis (ELF) score at 6 months to
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>12 months (Continuous) CRITICAL

- Liver function tests (for example ALT levels, ALT/AST ratio) at >3 months to <6
months (Continuous) CRITICAL

- NAFLD progression with fibroscan/ transient elastography at >3 months to
<6months (Continuous) CRITICAL

- NAFLD progression with NAFLD fibrosis score at >3 months to <6 months
(Continuous) CRITICAL

- Weight loss at >3 months and < 6 months (Continuous) IMPORTANT

- NAFLD progression with fibroscan/ transient elastography at 6 months to <12
months (Continuous) CRITICAL

- NAFLD progression with fibroscan/ transient elastography at 12 months and
greater (Continuous) CRITICAL

- NAFLD progression with NAFLD fibrosis score at 12 months and greater
(Continuous) CRITICAL

- NAFLD progression with NAFLD fibrosis score at 6 months to <12 months
(Continuous) CRITICAL

- Liver function tests (for example ALT levels, ALT/AST ratio) at 12 months and
greater (Continuous) CRITICAL

- Liver function tests (for example ALT levels, ALT/AST ratio) at 6 months to <12
months (Continuous) CRITICAL

- NAFLD progression with liver biopsy at 6 months to <12 months (Continuous)
CRITICAL

- NAFLD progression with liver biopsy at >3 months to <6 months (Continuous)
CRITICAL

- NAFLD progression with ultrasound at 6 months to < 13 months (Continuous)
CRITICAL

- NAFLD progression with ultrasound at >3 months to < 6 months (Continuous)
CRITICAL

- NAFLD progression with Enhanced Liver Fibrosis (ELF) score at 12 months and
greater (Continuous) CRITICAL

- NAFLD progression with Enhanced Liver Fibrosis (ELF) score at >3 months to
<6 months (Continuous) CRITICAL

- Liver function tests (for example ALT levels, ALT/AST ratio) at 12 months and
greater (Continuous) CRITICAL

- Liver function tests (for example ALT levels, ALT/AST levels) at 6 months to <
12 months (Continuous) CRITICAL

- Quality of life at 6 months to <12 months (Continuous) CRITICAL

- Quality of life at 12 months and greater (Continuous) CRITICAL

- Weight loss at 12 months and greater (Continuous) IMPORTANT

- Weight loss at 6 months to <12 months (Continuous) IMPORTANT

- NAFLD progression with MRl / MRS at >3 months to < 6 months (Continuous)
CRITICAL

- NAFLD progression with MRl / MRS at 6 months to <12 months (Continuous)
CRITICAL

- NAFLD progression with liver biopsy Composite of NAS <3/fibrosis unchanged
or decrease NAS >2 fibrosis unchanged at 3 months and greater (Dichotomous)
CRITICAL

- NAFLD progression with liver biopsy NAS <3/fibrosis unchanged at 3 months
and greater (Dichotomous) CRITICAL

- NAFLD progression with liver biopsy decrease NAS 22 fibrosis unchanged at 3
months and greater (Dichotomous) CRITICAL

- Any adverse event at Greater or equal to 3 months (Dichotomous)
IMPORTANT

- Serious adverse event at Greater or equal to 3 months (Dichotomous)
IMPORTANT

- Severe adverse event at Greater or equal to 3 months (Dichotomous)
IMPORTANT

- Any adverse event at 3 months or greater (Dichotomous) IMPORTANT
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Study design

Unit of randomisation
Crossover study

Minimum duration of
study

Population stratification

Reasons for stratification

Subgroup analyses if
there is heterogeneity

Search criteria

- Severe adverse events at 3 months or greater (Dichotomous) IMPORTANT
- Serious adverse event at 3 months or greater (Dichotomous) IMPORTANT
- Weight (kg) at 3 months and greater (Continuous) IMPORTANT
Systematic Review

RCT

Comparative prospective cohort study

Patient
Not permitted

12 weeks

Adults (18 years and over)

Young people (11 years or older and younger than 18 years)

Children (younger than 11 years)

Young people (11 years or older and younger than 18 years) and children
(younger than 11 years combined)

Combined young people and children

None specified

Databases:
Date limits for search:
Language:

1 C.7 Dietary modification and supplements

2 Table 7: Review protocol: Dietary modification and supplements in the management of NAFLD

Review question

Objective

Population

Intervention

Comparison

Outcomes

What is the clinical and cost-effectiveness of dietary modifications or
supplements for adults, young people and children with NAFLD compared
with standard care?

To estimate the effectiveness and cost-effectiveness of dietary modifications
and supplements in the management of people with NAFLD.
e Adults with NAFLD (18 years and over)

e Young people with NAFLD (11 years or older and younger than 18 years),
and children with NAFLD (younger than 11 years)

[NB adults and children pooled for Omega-3 fatty acids, but separate for
probiotics and fibre/prebiotics]
Supplements:
e Omega-3 fatty acids
e Probiotics
e Fibre/prebiotic
No intervention, standard care (for example, advice) or control
Critical outcomes:
e Progression of NAFLD as assessed by:
o Liver biopsy
o MRI/MRS (combine as measure fat in liver)
o Ultrasound (absence of steatosis only)
o The Enhanced Liver Fibrosis (ELF) score
o Transient elastography
o NAFLD fibrosis score
e Quality of life (for example CLDQ, EQ-5D)
e Serious adverse events
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Review question

Exclusion

The review strategy

Analysis

Table 8:

Review question

Guideline condition and
its definition

Objectives

Review population

Line of therapy

Interventions and
comparators:
generic/class;
specific/drug

(All interventions will be
compared with each
other, unless otherwise
stated)

Outcomes

What is the clinical and cost-effectiveness of dietary modifications or
supplements for adults, young people and children with NAFLD compared
with standard care?

Important outcomes:

e Weight loss

o Liver function tests (ALT and AST levels)

e Adverse events

Dietary advice/behaviour modification /counselling

The databases to be searched are Medline, Embase, The Cochrane Library,
nursing data bases, Amed (allied medicine and dietary interventions)
Studies will be restricted to English language only

RCTs, Systematic Reviews of RCTs

If no RCTs or SRs identified, prospective cohort studies

Search terms: micronutrients

A meta-analysis will be conducted on RCTs with appropriate outcome data.
Outcomes to be assessed at the following study follow-up times;

e >3 months to <12 months

e >12 months

1 C.8 Exercise interventions

Review protocol: Exercise interventions in the management of NAFLD

What is the clinical and cost-effectiveness of exercise programmes for adults,
young people and children with NAFLD compared with standard care?

Non-alcoholic fatty liver disease (NAFLD)

To estimate the clinical effectiveness and cost-effectiveness of exercise
interventions in the management of people with NAFLD

People with NAFLD

Adults > 18 years

Young people; 11 to 18 years
Children; younger than 11 years
All ages

Line of therapy not an inclusion criterion

Exercise; Aerobic exercise / cardio-exercise

Exercise; Resistance exercise / repeated muscle contraction (strength,
anaerobic endurance)

Exercise; High intensity training (alternate intense anaerobic and recover)
Activities of daily living; physical activity (general everyday)

Activities of daily living; Reducing sedentary time

Control; usual care

Control; sham

Control; no treatment

Critical outcomes:
o Progression of NAFLD as assessed by:

o Liver biopsy (for example, NAFLD activity score [NAS] [synonymous with
NASH-CRN])

o MRI or MRS
o Ultrasound (absence of steatosis only)
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Review question

Exclusion

Study design

Unit of randomisation
Crossover study

Minimum duration of
study

Population stratification

Reasons for stratification
Sensitivity/other analysis

Subgroup analyses if
there is heterogeneity

Search criteria

Table 9:

Review question

Guideline condition and
its definition

Objectives

Review population

What is the clinical and cost-effectiveness of exercise programmes for adults,
young people and children with NAFLD compared with standard care?

o The Enhanced Liver Fibrosis (ELF) score
o Transient elastography
o NAFLD fibrosis score
e Quality of life (for example CLDQ, EQ-5D)
e Serious adverse events

Important outcomes:

e Liver function tests (for example, ALT and AST levels, ALT/AST ratio)
e Weight

e Adverse events

Outcomes to be assessed at the following study follow-up times:
e >3 months to <12 months
e >12 months

Conference abstracts

Systematic Review
RCT

Patient
Not permitted

12 weeks

Adults (18 years and over)
Young people (11 years or older and younger than 18 years
Children (younger than 11 years)

Recommendations may differ for each population strata.
Ethnicity

None specified

Databases:
Date limits for search:
Language:

1 C.9 Lifestyle modification

Review protocol: Lifestyle modification in the management of NAFLD

What is the clinical and cost-effectiveness of lifestyle modification
programmes for diet and exercise interventions for adults, young people and
children with NAFLD compared with diet alone, exercise alone or standard
care?

NAFLD

To estimate the clinical effectiveness and cost-effectiveness of lifestyle
modification interventions in the management of people with NAFLD

e Adults with NAFLD (18 years and over)

e Young people with NAFLD (11 years or older and younger than 18 years), and
children with NAFLD (younger than 11 years)
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Interventions and
comparators

Outcomes

Study design

Unit of randomisation
Crossover study

Minimum duration of
study

Subgroup analyses if
there is heterogeneity

Search criteria

1C.10 Alcohol advice

Interventions:

o Lifestyle modification; Any diet plus any exercise plus any behavioural
therapy

e Diet and exercise; Any diet with any exercise

Comparators:
e Control: no intervention, control, usual care
e Diet: any diet
e Exercise: any exercise
Critical outcomes:
e Progression of NAFLD as assessed by:
o Liver biopsy
o MRI/MRS
o Ultrasound (absence of steatosis only)
o The Enhanced Liver Fibrosis (ELF) score
o Transient elastography
o NAFLD fibrosis score
e Quality of life (for example, CLDQ, EQ-5D)
e Serious adverse events

Important outcomes:

e Weight

e Liver function tests (for example, ALT, AST levels, ALT/AST ratio)
e Adverse events

RCT

Systematic Review
Prospective cohort study

Patient
Not permitted

12 weeks

Type of exercise

e Type of exercise
e Type of diet

e Follow-up

Databases:
Date limits for search: no date limit
Language: English only

2 Table 10: Review protocol: Alcohol advice for people with NAFLD

Review question

Objective

Population

Should people with NAFLD restrict their consumption of alcohol to below
national recommended levels?

To investigate the relationship between alcohol consumption and NAFLD, to
identify if adults with a diagnosis of NAFLD should be advised to abstain
from drinking alcohol completely or if there are safe limits.

Adults with NAFLD (18 years and over)
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Should people with NAFLD restrict their consumption of alcohol to below

Review question national recommended levels?
Prognostic variables Alcohol consumption (continuous outcome)
Or

No alcohol compared with alcohol within national limits (categorical)

Key confounding factors o Age
e Diabetes
e BMI
Outcomes Critical outcomes:

Progression of NAFLD as assessed by:

o Liver biopsy (for example, NAFLD activity score [NAS] [synonymous with
NASH-CRN])

o MRI or MRS
e Ultrasound (absence of steatosis only)
e The Enhanced Liver Fibrosis (ELF) score
e Transient elastography
o NAFLD fibrosis score
Exclusion e Univariate analysis
e Conference abstracts
e Cross-sectional studies
e MVA that control for <3 confounders

Search strategy The databases to be searched are Medline, Embase, the Cochrane Library.
Studies will be restricted to English language only
The review strategy RCTs, systematic reviews and prospective and retrospective cohorts with
multivariate analysis that adjust for >3 of the above confounders in their
model.
1C.11 Fructose advice
2 Table 11: Review protocol: Fructose advice

Review question  Should people with NAFLD restrict their consumption of fructose or sugar (sucrose)?

Objectives To investigate the relationship between fructose consumption and NAFLD, to identify if
people with a diagnosis of NAFLD should be advised to restrict their consumption of
fructose or sugar (sucrose).

Population e Adults with NAFLD (18 years and over)

e Young people with NAFLD (11 years or older and younger than 18 years) and children
with NAFLD (younger than 11 years)

Presence / Pool these 2 types of carbohydrate, then subgroup if there is heterogeneity:
absence of e Fructose

pro.gnostlc e Sugar (sucrose)

variable

Outcomes Critical outcomes:

e Progression of NAFLD as assessed by:

o Liver biopsy (for example, NAFLD activity score [NAS] [synonymous with NASH-
CRN])

o MRI or MRS
o Ultrasound (absence of steatosis only)
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Review question  Should people with NAFLD restrict their consumption of fructose or sugar (sucrose)?

o The Enhanced Liver Fibrosis (ELF) score
o Transient elastography
o NAFLD fibrosis score

Important outcomes:

e Liver function tests (for example ALT levels, ALT/AST ratio)

e Adverse events

Study design RCTs

systematic reviews

cohort studies, or if none of the previous then case-control studies would be
considered.

Exclusions Univariate-based analysis

Conference abstracts

Cross-sectional studies

Multivariate analyses that control for <3 confounders

How the The databases to be searched are Medline, Embase, the Cochrane Library.
information will Studies will be restricted to English language only

be searched

Key confounders  Age
BMI

Diabetes

Table 12: Review protocol: Caffeine advice

Review question

Objectives

Review population

Prognostic variable

Outcomes

Study design

Should people with NAFLD modify their consumption of caffeine from coffee?

To determine if caffeine from coffee is a protective factor on the progression of
NAFLD

Adults (18 years and over), young people (11 years or older to younger than 18
years) and children (younger than 11 years and older than 5 years) with NAFLD.

Coffee; Caffeine

Critical outcomes:

o Progression of NAFLD as assessed by:
o Liver biopsy
o MRI/MRS
o Ultrasound (absence of steatosis only)
o The Enhanced Liver Fibrosis (ELF) score
o Transient elastography
o NAFLD fibrosis score

e Serious adverse events

o Quality of life

Important outcomes:
e Weight (BMI, wait circumference)
e Liver function tests (for example, ALT, AST levels, ALT/AST ratio)

Systematic Review
RCT
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Review question

Search strategy

Should people with NAFLD modify their consumption of caffeine from coffee?
Prospective or retrospective cohort studies

If none of the above identified then case-control studies with multivariable
analysis would be considered.

The databases to be searched are Medline, Embase, the Cochrane Library.
Studies will be restricted to English language only

Pharmacological interventions

Table 13: Review protocol: Pharmacological interventions

Review question

Guideline condition and its
definition

Objectives

Review population

Interventions and
comparators: generic/class;
specific/drug

(All interventions will be
compared with each other,
unless otherwise stated)

Outcomes

Study design

Unit of randomisation

Crossover study

What is the clinical and cost-effectiveness of pharmacological interventions
for adults, young people and children with NAFLD?

NAFLD. Definition: Non-alcoholic fatty liver disease

To estimate the clinical and cost-effectiveness of pharmacological interventions
in the management of patients with NAFLD

People with NAFLD

Greater or equal to 18 years of age
<18 years of age

Line of therapy not an inclusion criterion

Insulin sensitisers: pioglitazone

Insulin sensitisers: metformin

Ursodeoxycholic acid

Vitamin E

Pentoxifylline

Statins

ACE inhibitors

Angiotensin Il receptor blockers (ARBs)

Alpha blockers

Orlistat

GLP-1 receptor agonists

Dipeptidyl peptidase-4 DPP4 enzyme inhibitors
Combination of 2 pharmacological interventions
Placebo

- Quality of life at 23 to <12 months (Continuous) CRITICAL

- Quality of life at 212 months (Continuous) CRITICAL

- Mortality at 212 months (Time to event) CRITICAL

- Mortality at 23 to <12 months (Time to event) CRITICAL

- Progression of NAFLD at >3 to <12 months (Continuous) CRITICAL
- Progression of NAFLD at 212 months (Continuous) CRITICAL

- Serious adverse events at 23 to <12 months (Dichotomous) CRITICAL
- Serious adverse events at 212 months (Dichotomous) CRITICAL

- Adverse events at 212 months (Dichotomous) IMPORTANT

- Adverse events at 23 to <12 months (Dichotomous) IMPORTANT

- Liver function tests at 23 to <12 months (Continuous) IMPORTANT
- Liver function tests at 212 months (Continuous) IMPORTANT

Systematic review
RCT
Non-randomised comparative study

Patient

Not permitted
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Minimum duration of study 3 months

Other exclusions Other liver disease aetiology
Conference abstracts

Population stratification Adults

Young people and children
Reasons for stratification Differences in drug dosages and possible different responses to treatment
Sensitivity/other analysis Pooling across doses

Subgroup analyses if there is - Extra-hepatic condition (Type 2 diabetes; Insulin resistance; Hypertension;
heterogeneity dyslipidaemia); Concomitant treatment

Search criteria Databases: Medline, Embase, Cochrane library
Date limits for search: N/A
Language: Restricted to English language only
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1 Appendix D: Health economic review protocol

Review
question

Objectives

Search
criteria

Search
strategy
Review
strategy

All questions — health economic evidence

To identify economic evaluations relevant to any of the review questions.

e Populations, interventions and comparators must be as specified in the individual review
protocol above.

e Studies must be of a relevant economic study design (cost-utility analysis, cost-effectiveness
analysis, cost-benefit analysis, cost-consequences analysis, comparative cost analysis).

o Studies must not be a letter, editorial or commentary, or a review of economic evaluations.
(Recent reviews will be ordered although not reviewed. The bibliographies will be checked
for relevant studies, which will then be ordered.)

e Unpublished reports will not be considered unless submitted as part of a call for evidence.
e Studies must be in English.

An economic study search will be undertaken using population-specific terms and an economic
study filter — see Appendix G.

Studies not meeting any of the search criteria above will be excluded. Studies published before
1999, abstract-only studies and studies from non-OECD countries or the USA will also be
excluded.

Each remaining study will be assessed for applicability and methodological limitations using
the NICE economic evaluation checklist which can be found in Appendix G of the NICE
guidelines manual (2012).690

Inclusion and exclusion criteria

e If a study is rated as both ‘Directly applicable’” and with ‘Minor limitations’ then it will be
included in the guideline. An economic evidence table will be completed and it will be
included in the economic evidence profile.

e If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’ then it will
usually be excluded from the guideline. If it is excluded then an economic evidence table will
not be completed and it will not be included in the economic evidence profile.

o If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or both then
there is discretion over whether it should be included.

Where there is discretion

The health economist will make a decision based on the relative applicability and quality of the
available evidence for that question, in discussion with the GDG if required. The ultimate aim

is to include studies that are helpful for decision-making in the context of the guideline and the
current NHS setting. If several studies are considered of sufficiently high applicability and
methodological quality that they could all be included, then the health economist, in
discussion with the GDG if required, may decide to include only the most applicable studies
and to selectively exclude the remaining studies. All studies excluded on the basis of
applicability or methodological limitations will be listed with explanation as excluded economic
studies in Appendix M.

The health economist will be guided by the following hierarchies.
Setting:
e UK NHS (most applicable).

e OECD countries with predominantly public health insurance systems (for example, France,
Germany, Sweden).

e OECD countries with predominantly private health insurance systems (for example,
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Switzerland).

o Studies set in non-OECD countries or in the USA will have been excluded before being
assessed for applicability and methodological limitations.

Economic study type:

e Cost-utility analysis (most applicable).

e Other type of full economic evaluation (cost-benefit analysis, cost-effectiveness analysis,
cost-consequences analysis).

e Comparative cost analysis.

e Non-comparative cost analyses including cost-of-illness studies will have been excluded
before being assessed for applicability and methodological limitations.

Year of analysis:

e The more recent the study, the more applicable it will be.

e Studies published in 1999 or later but that depend on unit costs and resource data entirely
or predominantly from before 1999 will be rated as ‘Not applicable’.

o Studies published before 1999 will have been excluded before being assessed for
applicability and methodological limitations.

Quality and relevance of effectiveness data used in the economic analysis:

e The more closely the effectiveness data used in the economic analysis matches with the
outcomes of the studies included in the clinical review the more useful the analysis will be
for decision-making in the guideline.
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Appendix E: Clinical article selection

Figure 1: Flow chart of clinical article selection for the review of risk factors for NAFLD

Records identified through database Additional records identified through
searching, n = 3823 other sources, n =0

A 4

Records screened in 1% sift, n = 1044

Records excluded in 1% sift, n =765

A 4

Records screened in 2™ sift, n =308

\ 4 \ 4

) 4 )

Studies included in review, n = 6 Studies excluded from review, n =307

Reasons for exclusion: (see exclusion
lists)
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Figure 2: Flow chart of clinical article selection for the review of diagnosis of NAFLD

Records identified through database Additional records identified through
searching, n=1689 other sources, n=0

A 4

Records screened in 1% sift, n=1689

Records excluded in 1% sift, n=638
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Records excluded in 2™ sift, n=865

v
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Full-text articles assessed for
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Reasons for exclusion: see Appendix H
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Figure 3: Flow chart of clinical article selection for the review of diagnosing severity of NAFLD

Records identified through database Additional records identified through
searching, n=2780 other sources, n=8

!

Records screened, n=2788

Records excluded, n=2667

v

A 4

Full-text articles assessed for
eligibility, n=121

A 4 v

Studies included in review, n=56 Studies excluded from review, n=65

Reasons for exclusion: see Appendix H
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Figure 4: Flow diagram of article selection for the review of monitoring NAFLD progression

Records identified through database Additional records identified through
searching, n = 882 other sources, n =4
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Figure 5: Flow chart of clinical article selection for the review of extra-hepatic conditions

Records identified through database Additional records identified through
searching, n=4670 other sources, n=0

A 4

Records screened in 1% sift, n=4670

Records excluded in 1% sift, n=1065
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Reasons for exclusion: see Appendix H
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Figure 6: Flow chart of clinical article selection for the review of weight reduction interventions

Additional records identified through
other sources, n=1

Records identified through database
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Figure 7: Flow chart of clinical article selection for the review of dietary supplements in the
management of NAFLD

Records identified through database
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Figure 8: Flow chart of clinical article selection for the review of exercise in the management of
NAFLD

Records identified through database
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Figure 9: Flow chart of clinical article selection for the review of lifestyle modification for NAFLD

Records identified through database Additional records identified through
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Figure 10: Flow chart of clinical article selection for the review of alcohol advice

Records identified through database Additional records identified through
searching, n=1032 other sources, n=0
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Figure 11: Flow diagram of article selection for review of fructose advice
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Figure 12: Flow chart of clinical article selection for the review of caffeine advice
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Figure 13: Flow chart of clinical article selection for the review of pharmacological interventions

Records identified through database Additional records identified through
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Appendix F:

Health economic article selection

Figure 14: Flow chart of economic article selection for the guideline
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National Clinical Guideline Centre,

2015
61



OO UL AW

NAFLD
Literature search strategies

Appendix G: Literature search strategies

Contents
Introduction Search methodology

Section 0 Standard population search strategy
This population was used for all search questions unless stated

Section 0 Study filter terms

Systematic reviews (SR)

Randomised controlled trials (RCT)
Observational studies (OBS)

Diagnostic search terms (DIAG)

Risk search terms (RISK)

Health economic search terms (HE)
Quality of Life search terms (Qol)
Economic Modelling search terms (MOD)

O O O O ©O o o o o

Excluded study designs and publication types
Section 0 Searches for specific questions with intervention
Assessment tools

Caffeine

Diagnosis

Exercise

Fructose

Extra-hepatic conditions

Lifestyle modification

Monitoring

Risk factors

Alcohol

Pharmacological

Diet

Section 0 Health economics searches

O O O O O O O o o o o o

0 Health economic reviews
0 Quality of life reviews

0 Economic Modelling

Search strategies used for the non-alcoholic fatty liver disease (NAFLD) guideline are outlined below
and were run in accordance with the methodology in the NICE guidelines manual 2012.°° All
searches were run up to 27 August 2015, unless otherwise stated. Any studies added to the
databases after this date (even those published prior to this date) were not included unless
specifically stated in the text. We do not routinely search for electronic, ahead of print or ‘online
early’ publications. Where possible searches were limited to retrieve material published in English.
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Table 14: Database date parameters

Database Dates searched

Medline 1946 — 27 August 2015

Embase 1974 — 27 August 2015

The Cochrane Library Cochrane Reviews to 2015 Issue 8 of 12

CENTRAL to 2015 Issue 8 of 12
DARE, HTA and NHSEED to 2015 Issue 2 of 4

AMED 1985 — 27 August 2015
CINAHL 1981 — 27 August 2015
PsycINFO 1967 — 27 August 2015

Table 15: Databases searched

Question Question number Databases
Alcohol A.4.10 Medline, Embase, Cochrane Library
Assessment tools A4d.l Medline, Embase, Cochrane Library
Caffeine A4.2 Medline, Embase, Cochrane Library
Diagnosis A4.3 Medline, Embase, Cochrane Library
Diet A4.12 Medline, Embase, Cochrane
Library, AMED, CINAHL
Economic modelling A5.3 Medline, Embase, NHS EED, CRD,
HEED
Exercise A4l Medline, Embase, Cochrane
Library, AMED, CINAHL
Extra-hepatic conditions A.4.6 Medline, Embase, Cochrane Library
Fructose A.4.5 Medline, Embase, Cochrane Library
Health economics A5.1 Medline, Embase, NHS EED, CRD
Lifestyle modifications A.4.7 Medline, Embase, Cochrane
Library, AMED, CINAHL, PsycINFO
Monitoring A.4.8 Medline, Embase, Cochrane Library
Pharmacological A4.11 Medline, Embase, Cochrane Library
Quality of life A5.2 Medline, Embase, NHS EED, CRD
Risk factors A.4.9 Medline, Embase, Cochrane Library

Searches for the clinical reviews were run in Medline (OVID), Embase (OVID) and the Cochrane
Library (Wiley). Additional searches were run in CINAHL (ESBSCO), AMED (OVID) and PsycINFO (OVID
& ProQUEST) for some questions (see Table 2).

Searches for intervention and diagnostic studies were usually constructed using a PICO format
where population (P) terms were combined with Intervention (I) and sometimes Comparison (C)
terms. An intervention can be a drug, a procedure or a diagnostic test. Outcomes (O) are rarely used
in search strategies for interventions. Search filters were also added to the search where
appropriate. Searches for prognostic studies were usually constructed combining population terms
with prognostic variable terms and sometimes outcomes. Search filters were added to the search
where appropriate.

Searches for the health economic reviews were run in Medline (OVID), Embase (OVID), the NHS
Economic Evaluations Database (NHS EED), the Health Technology Assessment (HTA) database and
the Health Economic Evaluation Database (HEED). NHS EED and HTA databases were hosted by the
Centre for Research and Dissemination (CRD). The Health Economic Evaluation Database (HEED)
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ceased production in 2014 with access ceasing in January 2015. For the final dates of HEED searches,
please see individual economic questions. For Medline and Embase, an economic filter (instead of a
study type filter) was added to the same clinical search strategy. Searches in CRD and HEED were

W N -

10

11

12

13

14

constructed using population terms only.

Population search strategies

Standard population strategy

Medline search terms

fatty liver/

non-alcoholic fatty liver disease/

(((fatty or fat or steato*) adj3 (liver* or hepat*)) or steatohepat* or (visceral adj2
steato*)).ti,ab.

(nafl* or nash).ti,ab.

or/1-4

Embase search terms

1. nonalcoholic fatty liver/

2. (((fatty or fat or steato*) adj3 (liver* or hepat*)) or steatohepat* or (visceral adj2
steato*)).ti,ab.
(nafl* or nash).ti,ab.

4. or/1-3

Cochrane search terms

#1. [mh A"fatty liver"]

#2. MeSH descriptor: [non-alcoholic fatty liver disease] this term only

#3. (((fatty or fat or steato*) near/3 (liver* or hepat*)) or steatohepat* or (visceral near/2
steato*)):ti,ab

#4. (nafl* or nash):ti,ab

#5. {or #1-#4}

CINAHL search terms

S1. (MH "fatty liver+")

S2. (((fatty or fat or steato*) n3 (liver* or hepat*)) or steatohepat* or (visceral n2 steato*))
S3. (nafl* or nash)

S4. S1orS2orS3

AMED search terms

1. liver disease/

2. (((fatty or fat or steato*) adj3 (liver* or hepat*)) or steatohepat™* or (visceral adj2
steato*)).ti,ab.
(nafl* or nash).ti,ab.

4, or/1-3

Study filter search terms

Systematic review (SR) search terms

Medline search terms
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meta-analysis/

meta-analysis as topic/

(meta analy* or metanaly* or metaanaly*).ti,ab.

((systematic* or evidence*) adj3 (review* or overview*)).ti,ab.

(reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

(search strategy or search criteria or systematic search or study selection or data extraction).ab.

(search* adj4 literature).ab.

® N | R W e

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or
cinahl or science citation index or bids or cancerlit).ab.

cochrane.jw.

10.

((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab.

11.

or/1-10

Embase search terms

1. systematic review/

2. meta-analysis/

3. (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

4, ((systematic or evidence) adj3 (review* or overview*)).ti,ab.

5. (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

6. (search strategy or search criteria or systematic search or study selection or data extraction).ab.

7. (search* adj4 literature).ab.

8. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or
cinahl or science citation index or bids or cancerlit).ab.

9. cochrane.jw.

10. ((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab.

11. or/1-10

Randomised controlled trials (RCT) search terms

Medline search terms

randomized controlled trial.pt.

controlled clinical trial.pt.

randomitted.ab.

placebo.ab.

randomly.ab.

clinical trials as topic.sh.

trial.ti.

X IN|O |V s W IN e

or/1-7

Embase search terms

1.

random#*.ti,ab.

factorial*.ti,ab.

(crossover* or cross over*).ti,ab.

((doubl* or singl*) adj blind*).ti,ab.

(assign* or allocat* or volunteer* or placebo*).ti,ab.

crossover procedure/

N ||k jw N

double blind procedure/
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single blind procedure/

9.

randomized controlled trial/

10.

or/1-9

Observational studies (OBS) search terms

Medline search terms

1. epidemiologic studies/

2. exp case control studies/

3. exp cohort studies/

4, cross-sectional studies/

5. case control.ti,ab.

6. (cohort adj (study or studies or analys*)).ti,ab.

7. ((follow up or observational or uncontrolled or non randomi#fed or nonrandomitted or
epidemiologic*) adj (study or studies)).ti,ab.

8. ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort*)).ti,ab.

9. or/1-8

Embase search terms

1.

clinical study/

exp case control study/

family study/

longitudinal study/

retrospective study/

prospective study/

cross-sectional study/

cohort analysis/

O |0 N s WwIN

follow-up/

,_\
©

cohort*.ti,ab.

=
=

9and 10

,_\
N

case control.ti,ab.

H
w

(cohort adj (study or studies or analys*)).ti,ab.

,_\
&

((follow up or observational or uncontrolled or non randomi#ted or nonrandomitted or
epidemiologic*) adj (study or studies)).ti,ab.

H
o

((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort*)).ti,ab.

16.

or/1-8,11-15

Diagnostic (DIAG) search terms

Medline search terms

exp "sensitivity and specificity"/

(sensitivity or specificity).ti,ab.

((pre test or pretest or post test) adj probability).ti,ab.

(predictive value* or ppv or npv).ti,ab.

likelihood ratio*.ti,ab.

oV e |w N e

likelihood function/
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(roc curve* or auc).ti,ab.

8. (diagnos* adj3 (performance* or accurac* or utilit* or value* or efficien* or
effectiveness)).ti,ab.

9. gold standard.ab.

10. or/1-9

Embase search terms

1. exp "sensitivity and specificity"/

(sensitivity or specificity).ti,ab.

((pre test or pretest or post test) adj probability).ti,ab.

(predictive value* or ppv or npv).ti,ab.

likelihood ratio*.ti,ab.

(roc curve* or auc).ti,ab.

N ||k jw N

(diagnos* adj2 (performance* or accurac* or utilit* or value* or efficien* or
effectiveness)).ti,ab.

8. diagnostic accuracy/

9. diagnostic test accuracy study/
10. gold standard.ab.

11. or/ 1-10

Risk (RISK) search terms

Medline search terms

exp risk/

prevalence/

incidence/

(risk* or prevalence* or incidence* or predict* or associat*).ti.

A e B e

or/ 1-4

Embase search terms

1. exp *risk/

2 *prevalence/

3 *incidence/

4, (risk* or prevalence* or incidence* or predict* or associat*).ti,ab.
5 or/1-4

Health economics (HE) search terms

Medline search terms

economics/

value of life/

exp "costs and cost analysis"/

exp economics, hospital/

exp economics, medical/

economics, nursing/

economics, pharmaceutical/

exp "fees and charges"/

O (R IN | s W IN e

exp budgets/
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10. budget*.ti,ab.

11. cost*.ti.

12. (economic* or pharmaco?economic*).ti.

13. (price* or pricing*).ti,ab.

14. (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
15. (financ* or fee or fees).ti,ab.

16. (value adj2 (money or monetary)).ti,ab.

17. or/1-16

Embase search terms

1.

health economics/

exp economic evaluation/

exp health care cost/

exp fee/

budget/

funding/

budget*.ti,ab.

cost* ti.

O XN s W N

(economic* or pharmaco?economic*).ti.

=
©

(price* or pricing*).ti,ab.

=
[y

(cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.

[N
N

(financ* or fee or fees).ti,ab.

,_\
w

(value adj2 (money or monetary)).ti,ab.

=
&

or/1-13

Quality of life (QolL) search terms

Medline search terms

1. quality-adjusted life years/

2. sickness impact profile/

3. (quality adj2 (wellbeing or well-being)).ti,ab.

4, sickness impact profile.ti,ab.

5. disability adjusted life.ti,ab.

6. (gal* or gtime* or qwb* or daly*).ti,ab.

7. (euroqol* or eq5d* or eq 5d*).ti,ab.

8. (gol* or hgl* or hgol* or h gol* or hrgol* or hr gol*).ti,ab.

9. (health utility* or utility score* or disutilit*).ti,ab.

10. (hui or huil or hui2 or hui3).ti,ab.

11. health* year* equivalent*.ti,ab.

12. (hye or hyes).ti,ab.

13. rosser.ti,ab.

14. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
15. (sf36 or sf 36 or short form 36 or shortform 36 or shortform36).ti,ab.
16. (sf20 or sf 20 or short form 20 or shortform 20 or shortform?20).ti,ab.
17. (sf12 or sf 12 or short form 12 or shortform 12 or shortform12).ti,ab.
18. (sf8 or sf 8 or short form 8 or shortform 8 or shortform8).ti,ab.
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19.

(sf6 or sf 6 or short form 6 or shortform 6 or shortform6).ti,ab.

20.

or/1-19

Embase search terms

1. quality adjusted life year/

2. "quality of life index"/

3. short form 12/ or short form 20/ or short form 36/ or short form 8/
4, sickness impact profile/

5. (quality adj2 (wellbeing or well-being)).ti,ab.

6. sickness impact profile.ti,ab.

7. disability adjusted life.ti,ab.

8. (gal* or gtime* or qwb* or daly*).ti,ab.

9. (euroqol* or eq5d* or eq 5d*).ti,ab.

10. (gol* or hgl* or hgol* or h qol* or hrgol* or hr qol*).ti,ab.

11. (health utility* or utility score* or disutilit*).ti,ab.

12. (hui or huil or hui2 or hui3).ti,ab.

13. health* year* equivalent*.ti,ab.

14. (hye or hyes).ti,ab.

15. rosser.ti,ab.

16. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
17. (sf36 or sf 36 or short form 36 or shortform 36 or shortform36).ti,ab.
18. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.
19. (sf12 or sf 12 or short form 12 or shortform 12 or shortform12).ti,ab.
20. (sf8 or sf 8 or short form 8 or shortform 8 or shortform8).ti,ab.

21. (sf6 or sf 6 or short form 6 or shortform 6 or shortform6).ti,ab.

22. or/1-21

Economic modelling (MOD) search terms

Medline search terms

exp models, economic/

*models, theoretical/

*models, organizational/

markov chains/

monte carlo method/

exp decision theory/

(markov* or monte carlo).ti,ab.

econom®* model*.ti,ab.

O IR N | R IWIN =

(decision* adj2 (tree* or analy* or model*)).ti,ab.

=
©

or/ 1-9

Embase search terms

1. statistical model/

2 exp economic aspect/
3 land 2

4, *theoretical model/

5 *nonbiological model/
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6 stochastic model/

7 decision theory/

8. decision tree/

9 monte carlo method/

10. (markov* or monte carlo).ti,ab.

11. econom* model*.ti,ab.

12. (decision* adj2 (tree* or analy* or model*)).ti,ab.
13. or/3-12

Excluded study designs and publication types

The following study designs and publication types were removed from retrieved results using the
NOT operator.

Medline search terms

1. letter/

2. editorial/

3. news/

4. exp historical article/

5. anecdotes as topic/

6. comment/

7. case report/

8. (letter or comment*).ti.

9. or/1-8

10. randomized controlled trial/ or random*.ti,ab.
11. 9 not 10

12. animals/ not humans/

13. exp animals, laboratory/

14. exp animal experimentation/
15. exp models, animal/

16. exp rodentia/

17. (rat or rats or mouse or mice).ti.
18. or/11-17

Embase search terms

1. letter.pt. or letter/

note.pt.

editorial.pt.

case report/ or case study/

(letter or comment*).ti.
or/1-5

randomized controlled trial/ or random¥*.ti,ab.
6not7

O |0 N | s WIN

animal/ not human/

=
©

nonhuman/

=
=

exp animal experiment/

[EEY
N

exp experimental animal/
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13. animal model/

14. exp rodent/

15. (rat or rats or mouse or mice).ti.
16. or/8-15

CINAHL search terms

S1.

PT anecdote or PT audiovisual or PT bibliography or PT biography or PT book or PT book
review or PT brief item or PT cartoon or PT commentary or PT computer program or PT
editorial or PT games or PT glossary or PT historical material or PT interview or PT letter or PT
listservs or PT masters thesis or PT obituary or PT pamphlet or PT pamphlet chapter or PT
pictorial or PT poetry or PT proceedings or PT “questions and answers” or PT response or PT
software or PT teaching materials or PT website

Searches for specific questions

Assessment tools

Which assessment tool is most accurate in identifying the severity or stage of NAFLD?

Medline search terms

1. Standard population (0)

2. Excluded study designs and publication types (0)

3. 1not2

4, Limit 3 to English language

5. biological markers/

6. alanine transaminase/

7. exp aspartate aminotransferases/

8. keratin-18/

9. ferritin/

10. or/5-9

11. (test* or measure* or level* or diagnos* or ratio or score*).ti,ab.

12. 10and 11

13. (fibro test* or fibro-test* or fiborometer or fibroscan or fib4 or fib-4).ti,ab.

14. ((nafld or bard or ferritin* or fibrosis) adj4 (test* or measure* or level* or ratio or
score*)).ti,ab.

15. ((glutamic-pyruvic transaminase or glutamic-oxaloacetic transaminase or sgot or sgpt or alt or
ast) adj4 (test* or measure* or level* or ratio or score*)).ti,ab.

16. (aspartate adj2 (aminotransferase or apoaminotransferase or transaminase) adj4 (test* or
measure* or level* or ratio or score*)).ti,ab.

17. (alanine adj2 (aminotransferase or transaminase) adj4 (test* or measure* or level * or ratio or
score*)).ti,ab.

18. ((ast-to-platelet ratio index or apri or elf or enhanced liver fibrosis or nash) adj4 (test* or
measure* or level* or score*)).ti,ab.

19. ((biomarker* or marker*) adj4 (test* or measure* or level* or ratio or score*)).ti,ab.

20. exp magnetic resonance spectroscopy/

21. exp diffusion magnetic resonance imaging/

22. (elastogra* or sonoelastogra* or elasticity imag* or sheer wave).ti,ab.

23. (acoustic radiation force impulse or arfi).ti,ab.
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24, ((diffusion or weighted) adj2 (imag* or mri)).ti,ab.

25. (mrs or ((nmr or magnetic or mr) adj2 spectroscop*)).ti,ab.
26. or/12-25

27. 4 and 26

28. Study filters OBS (0) or DIAG (0)

29. 27 and 28

See Table 14 for date parameters

Embase search terms

1. Standard population (0)

2. Excluded study designs and publication types (0)

3. 1not2

4, Limit 3 to English language

5. biological marker/

6. alanine aminotransferase/

7. exp aspartate aminotransferases/

8. cytokeratin 18/

9. ferritin/

10. or/5-9

11. (test* or measure* or level* or diagnos* or ratio or score*).ti,ab.

12. 10and 11

13. (fibro test* or fibro-test* or fiborometer or fibroscan or fib4 or fib-4).ti,ab.

14. ((nafld or bard or ferritin* or fibrosis) adj4 (test* or measure* or level* or ratio or
score*)).ti,ab.

15. ((glutamic-pyruvic transaminase or glutamic-oxaloacetic transaminase or sgot or sgpt or alt or
ast) adj4 (test* or measure* or level* or ratio or score*)).ti,ab.

16. (aspartate adj2 (aminotransferase or apoaminotransferase or transaminase) adj4 (test* or
measure* or level* or ratio or score*)).ti,ab.

17. (alanine adj2 (aminotransferase or transaminase) adj4 (test* or measure* or level * or ratio or
score*)).ti,ab.

18. ((ast-to-platelet ratio index or apri or elf or enhanced liver fibrosis or nash) adj4 (test* or
measure* or level* or score*)).ti,ab.

19. ((biomarker* or marker*) adj4 (test* or measure* or level* or ratio or score*)).ti,ab.

20. exp nuclear magnetic resonance spectroscopy/

21. exp diffusion weighted imaging/

22. (elastogra* or sonoelastogra* or elasticity imag* or sheer wave).ti,ab.

23. (acoustic radiation force impulse or arfi).ti,ab.

24, ((diffusion or weighted) adj2 (imag* or mri)).ti,ab.

25. (mrs or ((nmr or magnetic or mr) adj2 spectroscop*)).ti,ab.

26. or/12-25

27. 4 and 26

28. Study filters OBS (0) or DIAG (0)

29. 27 and 28

See Table 14 for date parameters

Cochrane search terms

#1.

Standard population (0)
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#2. MeSH descriptor: [biological markers] this term only
#3. MeSH descriptor: [alanine transaminase] this term only
#4. MeSH descriptor: [aspartate aminotransferases] explode all trees
#5. MeSH descriptor: [keratin-18] this term only
#6. MeSH descriptor: [ferritins] this term only
#7. {or #2-#6}
#8. (test™* or measure* or level* or ratio or diagnos* or score*):ti,ab
#9. #7 and #8
#10. (fibro test* or fibro-test* or fibrometer or fibroscan or fib4 or fib-4):ti,ab
#11. ((nafld or bard or ferritin* or fibrosis) near/4 (test* or measure* or level* or ratio or
score*)):ti,ab
#12. ((glutamic-pyruvic transaminase or glutamic-oxaloacetic transaminase or sgot or sgpt or alt or
ast) near/4 (test* or measure* or level* or ratio or score*)):ti,ab
#13. (aspartate near/2 (aminotransferase or apoaminotransferase or transaminase) near/4 (test*
or measure* or level* or ratio or score*)):ti,ab
#14. (alanine near/2 (aminotransferase or transaminase) near/4 (test* or measure* or level * or
ratio or score*)):ti,ab
#15. ((ast-to-platelet ratio index or apri or elf or enhanced liver fibrosis or nash) near/4 (test* or
measure* or level* or score*)):ti,ab
#16. ((biomarker* or marker*) near/4 (test* or measure* or level* or ratio or score*)):ti,ab
#17. MeSH descriptor: [magnetic resonance spectroscopy] explode all trees
#18. MeSH descriptor: [diffusion magnetic resonance imaging] explode all trees
#19. (elastogra* or sonoelastogra* or elasticity imag* or sheer wave):ti,ab
#20. (acoustic radiation force impulse or arfi):ti,ab
#21. ((diffusion or weighted) near/2 (imag* or mri)):ti,ab
#22. (mrs or ((nmr or magnetic or mr) near/2 spectroscop*)):ti,ab
#23. {or #9-#22}
#24. #7 and #23
#25. #1 and #24
See Table 14 for date parameters
1 Caffeine
2 e Should people with NAFLD modify their consumption of caffeine from coffee?
3 Medline search terms
1. Standard population (0)
2. Excluded study designs and publication types (0)
3. 1not2
4, exp caffeine/
5. coffee/
6. (caffeine or coffee).ti,ab.
7. or/ 4-6
8. 3and7
9. Limit 8 to English language
See Table 14 for date parameters
4 Embase search terms
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Standard population (0)

Excluded study designs and publication types (0)

1not2

*caffeine/

*coffee/

(caffeine or coffee).ti,ab.

or/ 4-6

3and7

O 0N U1 s W e

Limit 8 to English language

See Table 14 for date parameters

Cochrane search terms

#1. Standard population (0)
#2. [mh caffeine]
#3. [mh ~coffee]
#4. (caffeine or coffee):ti,ab
#5. {or #2-#4}
#6. #1 and #5
See Table 14 for date parameters

Diagnosis

e What s (are) the appropriate investigation(s) for diagnosing NAFLD in adults, young people
and children?

Medline search terms

1. Standard population (0)

2. Excluded study designs and publication types (0)

3. 1not2

4, Limit 3 to English language

5. alanine transaminase/

6. aspartate aminotransferases/

7. gamma-glutamyltransferase/

8. (test* or measure* or level* or ratio*).ti,ab.

9. or/5-7

10. 8and9

11. ((alanine transaminase® or alt or aspartate aminotransferase* or ast or gamma
glutamyltransferase* or gamma gt or gammagt or ggt) adj4 (test* or measure* or level* or
ratio*)).ti,ab.

12. (fatty liver ind* or fli).ti,ab.

13. (steatotest or steato test).ti,ab.

14. liver fat scor*.ti,ab.

15. ultrasonography/ or exp ultrasonography, doppler/

16. (ultrasound* or ultrason* or sonograph* or echograph*).ti,ab.

17. magnetic resonance imaging/

18. magnetic resonance spectroscopy/
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19. (mri or mrs or ((magnetic or mr) adj2 (imag* or spectroscop*))).ti,ab.
20. controlled attenuation parameter.ti,ab.

21. elasticity imaging techniques/

22. alanine transaminase/

23. or/ 10-22

24, 4 and 23

25. Study filters SR (0) or DIAG (0)

26. 24 and 25

See Table 14 for date parameters

Embase search terms

1. Standard population (0)

2. Excluded study designs and publication types (0)

3. 1not2

4, Limit 3 to English language

5. *alanine aminotransferase/

6. *aspartate aminotransferase/

7. *gamma glutamyltransferase/

8. or/5-7

9. (test* or measure* or level* or ratio*).ti,ab.

10. 8and9

11. ((alanine transaminase™ or alt or aspartate aminotransferase* or ast or gamma
glutamyltransferase* or gamma gt or gammagt or ggt) adj4 (test* or measure* or level* or
ratio*)).ti,ab.

12. (fatty liver ind* or fli).ti,ab.

13. (steatotest or steato test).ti,ab.

14. liver fat scor*.ti,ab.

15. *echography/ or *doppler echography/

16. (ultrasound* or ultrason* or sonograph* or echograph*).ti,ab.

17. *nuclear magnetic resonance imaging/

18. *nuclear magnetic resonance spectroscopy/

19. (mri or mrs or ((magnetic or mr) adj2 (imag* or spectroscop*))).ti,ab.

20. controlled attenuation parameter.ti,ab.

21. *elastography/

22. or/ 10-21

23. 4 and 22

24, Study filters SR (0) or DIAG (0)

25. 23 and 24

See Table 14 for date parameters

Cochrane search terms

#1. Standard population (0)

#2. [mh ~"alanine transaminase"]

#3. [mh ~"aspartate aminotransferases"]
#4. [mh ~“gamma-glutamyltransferase]
#5. {or #2-#4}
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H#6. (test* or measure* or level* or ratio*):ti,ab

#7. #5 and #6

#8. ((alanine next transaminase* or alt or aspartate next aminotransferase* or ast or gamma next
glutamyltransferase* or gamma next gt or gammagt or ggt) near/4 (test* or measure* or
level* or ratio*)):ti,ab

#9. (fatty next liver next ind* or fli):ti,ab

#10. (steatotest or steato next test):ti,ab

#11. liver next fat next scor*:ti,ab

#12. [mh Aultrasonography]

#13. [mh "ultrasonography, doppler"]

#14. (ultrasound* or ultrason* or sonograph* or echograph*):ti,ab

#15. [mh A"magnetic resonance imaging"]

#16. [mh ~A"magnetic resonance spectroscopy"]

#17. (mri or mrs or ((magnetic or mr) near/2 (imag* or spectroscop*))):ti,ab

#18. controlled attenuation parameter:ti,ab

#19. [mh ~"elasticity imaging techniques"]

#20. {or #7-#19}

#21. #1 and #20
See Table 14 for date parameters

Exercise

e What is the clinical and cost-effectiveness of exercise programmes for adults, young people
and children with NAFLD compared with standard care?

Medline search terms

1. Standard population (0)

2. Excluded study designs and publication types (0)

3. 1not2

4, Limit 3 to English language

5. exp Exercise/

6. exp Exercise Therapy/

7. Sedentary Lifestyle/

8. exercise*.ti,ab.

9. ((resist* or strength or weight or intens* or fitness) adj2 (train* or program* or therap*)).ti,ab.
10. (anaerobic* or aerobic*).ti,ab.

11. (HNT or (interval* adj2 train*)).ti,ab.

12. (physical* adj2 (activit* or exert* or fit or fitness or train* or therap*)).ti,ab.
13. (sedentary or ((sit or sitting) adj3 time)).ti,ab.

14, or/5-13

15. Study filters SR (0) or RCT (0) or OBS (0)

16. 4 and 14

17. 15and 16

See Table 14 for date parameters

AMED search terms

1.

Standard population (0)
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2. Limit 1 to English language
3. exp exercise/ or exp physical fitness/
4, exp exercise therapy/
5. sedentary lifestyle/
6. exercise*.ti,ab.
7. ((resist* or strength or weight or intens* or fitness) adj2 (train* or program* or therap*)).ti,ab.
8. (anaerobic* or aerobic*).ti,ab.
9. (hiit or (interval* adj2 train*)).ti,ab.
10. (physical* adj2 (activit* or exert* or fit or fitness or train* or therap*)).ti,ab.
11. (sedentary or ((sit or sitting) adj3 time)).ti,ab.
12. or/3-11
13. 2 and 12
See Table 14 for date parameters
CINAHL search terms
S1. Standard population (0)
S2. Excluded study designs and publication types (0)
S3. 1not2
S4. Limit 3 to English language
S5. (MH "exercise+") or (MH "physical activity") or (MH "therapeutic exercise+") or (MH "life style,
sedentary")
S6. exercise*
S7. ((resist* or strength or weight or intens* or fitness) n2 (train* or program* or therap*))
S8. anaerobic* or aerobic*
S9. hiit or interval* n2 train*
S10. (physical* n2 (activit* or exert* or fit or fitness or train* or therap*))
S11. (sedentary or ((sit or sitting) n3 time))
S12. S5 or S6 or S7 or S8 or S9 or S10 or S11
S13. S4 and S12
See Table 14 for date parameters
Embase search terms
1. Standard population (0)
2. Excluded study designs and publication types (0)
3. lnot2
4, Limit 3 to English language
5. exp *exercise/
6. exp *kinesiotherapy/
7. *sedentary lifestyle/
8. exp *physical activity/
9. exercise*.ti,ab.
10. ((resist* or strength or weight or intens* or fitness) adj2 (train* or program* or therap*)).ti,ab.
11. (anaerobic* or aerobic*).ti,ab.
12. (hiit or (interval* adj2 train*)).ti,ab.
13. (physical* adj2 (activit* or exert* or fit or fitness or train* or therap*)).ti,ab.
14. (sedentary or ((sit or sitting) adj3 time)).ti,ab.
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15. or/ 5-14

16. Study filters SR (0) or RCT (0) or OBS (0)

17. 4 and 15

18. 16 and 17
See Table 14 for date parameters

Cochrane search terms

#1. Standard population (0)

#2. [mh exercise]

#3. [mh "exercise therapy"]

#4. [mh ~"sedentary lifestyle"]

#5. exercise*:ti,ab

#6. ((resist* or strength or weight or intens* or fitness) near/2 (train* or program* or
therap*)):ti,ab

#7. (anaerobic* or aerobic*):ti,ab

#8. (hiit or (interval* near/2 train*)):ti,ab

#9. (physical* near/2 (activit* or exert* or fit or fitness or train* or therap*)):ti,ab

#10. (sedentary or ((sit or sitting) near/3 time)):ti,ab

#11. {or #2-#10}

#12. #1 and #11
See Table 14 for date parameters

Fructose
e Should people with NAFLD restrict their consumption of fructose or sugar?

Medline search terms

Standard population (0)

Excluded study designs and publication types (0)

1not?2

Limit 3 to English language

fructose/

(fructose or sugar* or levulos* or agave nectar or honey or molasses or fruit*).ti,ab.

dietary sucrose/

sucrose/

O IR N | R WIN e

(saccharose or sucrose).ti,ab.

,_\
©

high fructose corn syrup/

=
=

(((corn or maize or maple) adjl1 syrup) or hfcs or isoglucose).ti,ab.

,_\
N

or/ 5-11

[EEY
w

4and 12

See Table 14 for date parameters

Embase search terms

1. Standard population (0)
2. Excluded study designs and publication types (0)
3. 1not2
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4, Limit 3 to English language
5. fructose/
6. (fructose or sugar* or levulos* or agave nectar or honey or molasses or fruit*).ti,ab.
7. sucrose/
8. sugar intake/
9. (saccharose or sucrose).ti,ab.
10. corn syrup/
11. (((corn or maize or maple) adjl1 syrup) or hfcs or isoglucose).ti,ab.
12. or/ 5-11
13. 4 and 12
See Table 14 for date parameters

Cochrane search terms

#1. Standard population (0)
#2. MeSH descriptor: [fructose] this term only
#3. (fructose or sugar* or levulos* or agave nectar or honey or molasses or fruit*):ti,ab
#4. MeSH descriptor: [dietary sucrose] this term only
#5. MeSH descriptor: [sucrose] this term only
#6. (saccharose or sucrose):ti,ab
#7. MeSH descriptor: [high fructose corn syrup] this term only
#8. (((corn or maize or maple) next syrup) or hfcs or isoglucose):ti,ab
#9. {or #2-#8}
#10. #1 and #9
See Table 14 for date parameters

Extra-hepatic conditions

e Should a diagnosis of NAFLD in adults, young people and children prompt assessment for
additional extra-hepatic conditions and, if so, which?

Medline search terms

Standard population (0)

Excluded study designs and publication types (0)

1not?2

Limit 3 to English language

exp cardiovascular disease/

(cardiovascular or aortic or heart or coronary artery or peripheral arterial) adj disease*).ti.

pad or cad or cvd or cva).ti.

OR[N | 1R W N e

hypertens* or high blood pressure*).ti.

=
©

(cereb* or cardiovascular or haemorrhagic) adj stroke).ti.

(
(
(myocardial infarct* or mi).ti.
(
(
(

=
=

tia or transient ischemic attack* or cerebral* ischemia*).ti.

[EnY
N

exp diabetes mellitus, type 2/

H
w

(diabet* adj2 (type 2 or type2 or type ii or type two)).ti.

=
&

(dm2 or t2d*).ti.
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15. (diabet* adj2 (noninsulin or non insulin or slow-onset or slow onset or adult-onset or adult
onset)).ti.

16. dyslipidemias/

17. hyperlipidemias/

18. (dyslipidemia* or dyslipidaemia*).ti.

19. (hyperlipidemia* or hyperlipidaemia*).ti.

20. hypercholesterolemia/

21. (hypercholesterolemia or elevated cholesterol).ti.

22. hypertriglyceridemia/

23. (hypertriglyceridemia* or hypertriglyceridaemia*).ti.

24, exp neoplasms/

25. (cancer* or adenocarcinoma* or neoplasm* or tumor* or carcinoma* or myeloma*).ti.

26. ((primary or secondary) adj cancer).ti.

27. ((breast or uterus or uterine or ovarian or ovary or womb or prostate or endometrial) adj3
cancer).ti.

28. ((oesophageal or oesophagus or colorectal or colon or bowel or liver or gallbladder or
pancreatic or kidney or stomach or gullet) adj3 cancer).ti.

29. ((non-hodgkin* or non hodgkin*) adj lymphoma*).ti.

30. (lymphoma* or sarcoma* or heptoblastoma or neuroendocrine tumor).ti.
(adenocarcinoma* adjl (papillary or non-papillary or non papillary)).ti.

31. (carcinoma* adj1 (b-cell or t-cell or b cell or t cell or squamous cell)).ti.

32. (myeloma* or multiple myeloma* or myelomatosis).ti.

33. vitamin d/

34. (vitamin d or vit d).ti.

35. chronic kidney disease/

36. (chronic kidney disease or ckd).ti.

37. polycystic ovary syndrome/

38. (pcos or polycystic ovary syndrome).ti.

39. exp sleep apnea syndromes/

40. (sleep apnea syndrome or sleep apnoea syndrome or obstructive sleep apnoea sydrome or
osas or osahs or osah).ti.

41. obesity/

42. (obesity or obese or bmi or body mass index).ti.

43, metabolic syndrome x/

44, (metabolic adj1 syndrom*).ti.

45, ((extra-hepatic or extrahepatic or extra hepatic) adj2 (disease* or condition*)).ti.

46. (liver adj2 (related complication* or increas* risk or associate* risk)).ti,ab.

47. or/ 5-46

48. Study filters OBS (0) or RISK (0)

49. 4 and 47

50. 48 and 49

See Table 14 for date parameters

Embase search terms

1.

Standard population (0)
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2. Excluded study designs and publication types (0)

3. 1not2

4, Limit 3 to English language

5. exp cardiovascular disease/

6. ((cardiovascular or aortic or heart or coronary artery or peripheral arterial) adj disease*).ti.

7. (pad or cad or cvd or cva).ti.

8. (myocardial infarct* or mi).ti.

9. (hypertens* or high blood pressure*).ti.

10. ((cereb* or cardiovascular or haemorrhagic) adj stroke).ti.

11. (tia or transient ischemic attack* or cerebral* ischemia*).ti.

12. exp non insulin dependent diabetes mellitus/

13. (diabet* adj2 (type 2 or type2 or type ii or type two)).ti.

14. (dm2 or t2d*).ti.

15. (diabet* adj2 (noninsulin or non insulin or slow-onset or slow onset or adult-onset or adult
onset)).ti.

16. dyslipidemia/

17. hyperlipidemia/

18. (dyslipidemia* or dyslipidaemia*).ti.

19. (hyperlipidemia* or hyperlipidaemia*).ti.

20. hypercholesterolemia/

21. (hypercholesterolemia or elevated cholesterol).ti.

22. hypertriglyceridemia/

23. (hypertriglyceridemia* or hypertriglyceridaemia*).ti.

24, exp neoplasm/

25. (cancer* or adenocarcinoma* or neoplasm* or tumor* or carcinoma* or myeloma*).ti.

26. ((primary or secondary) adj cancer).ti.

27. ((breast or uterus or uterine or ovarian or ovary or womb or prostate or endometrial) adj3
cancer).ti.

28. ((oesophageal or oesophagus or colorectal or colon or bowel or liver or gallbladder or
pancreatic or kidney or stomach or gullet) adj3 cancer).ti.

29. ((non-hodgkin* or non hodgkin*) adj lymphoma*).ti.

30. (lymphoma* or sarcoma* or heptoblastoma or neuroendocrine tumor).ti.

31. (adenocarcinoma* adjl (papillary or non-papillary or non papillary)).ti.

32. (carcinoma* adj1 (b-cell or t-cell or b cell or t cell or squamous cell)).ti.

33. (myeloma* or multiple myeloma* or myelomatosis).ti.

34, vitamin d/

35. (vitamin d or vit d).ti.

36. chronic kidney disease/

37. (chronic kidney disease or ckd).ti.

38. ovary polycystic disease/

39. (pcos or polycystic ovary syndrome).ti.

40. exp sleep disordered breathing/

41. (sleep disordered breathing or sleep apnea syndrome or sleep apnoea syndrome or
obstructive sleep apnoea sydrome or osas or osahs or osah).ti.

42, obesity/

43, (obesity or obese or bmi or body mass index).ti.
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44, metabolic syndrome x/

45, (metabolic adj1 syndrom*).ti.

46. ((extra-hepatic or extrahepatic or extra hepatic) adj2 (disease* or condition*)).ti.
47. (liver adj2 (related complication* or increas* risk or associate* risk)).ti,ab.

48. or/ 5-47

49, Study filters OBS (0) or RISK (0)

50. 4 and 48

51. 49 and 50

See Table 14 for date parameters

Cochrane search terms

#1. Standard population (0)

#2. MeSH descriptor: [cardiovascular diseases] explode all trees

#3. ((cardiovascular or aortic or heart or coronary artery or peripheral arterial) next (disease*)):ti

#4. (pad or cad or cvd or cva):ti

#5. (myocardial infarct* or mi):ti

#6. (hypertens* or high blood pressure*):ti

#7. ((cereb* or cardiovascular or haemorrhagic) next (stroke)):ti

#8. (tia or transient ischemic attack* or cerebral* ischemia*):ti

#9. MeSH descriptor: [diabetes mellitus, type 2] explode all trees

#10. (diabet* near/2 (type 2 or type2 or type ii or type two)):ti

#11. (dm2 or t2d*):ti

#12. (diabet* near/2 (noninsulin or non insulin or slow-onset or slow onset or adult-onset or adult
onset)):ti

#13. MeSH descriptor: [dyslipidemias] explode all trees

#14. MeSH descriptor: [hyperlipidemias] explode all trees

#15. (dyslipidemia* or dyslipidaemia*):ti

#16. (hyperlipidemia* or hyperlipidaemia*):ti

#17. MeSH descriptor: [hypercholesterolemia] explode all trees

#18. (hypercholesterolemia or elevated cholesterol):ti

#19. MeSH descriptor: [hypertriglyceridemia] explode all trees

#20. (hypertriglyceridemia* or hypertriglyceridaemia*):ti

#21. MeSH descriptor: [neoplasms] explode all trees

#22. (cancer* or adenocarcinoma* or neoplasm* or tumor* or carcinoma* or myeloma*):ti

#23. ((primary or secondary) next (cancer)):ti

#24. ((breast or uterus or uterine or ovarian or ovary or womb or prostate or endometrial) near/3
cancer):ti

#25. ((oesophageal or oesophagus or colorectal or colon or bowel or liver or gallbladder or
pancreatic or kidney or stomach or gullet) near/3 cancer):ti

#26. ((non-hodgkin* or non hodgkin*) next (lymphoma®*)):ti

#27. (lymphoma* or sarcoma* or heptoblastoma or neuroendocrine tumor):ti

#28. (adenocarcinoma* near/1 (papillary or non-papillary or non papillary)):ti

#29. (carcinoma* near/1 (b-cell or t-cell or b cell or t cell or squamous cell)):ti

#30. (myeloma* or multiple myeloma* or myelomatosis):ti

#31. MeSH descriptor: [vitamin d] this term only
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#32. (vitamin d or vit d):ti

#33. MeSH descriptor: [renal insufficiency, chronic] this term only

#34. (chronic kidney disease or ckd):ti

#35. MeSH descriptor: [polycystic ovary syndrome] this term only

#36. (pcos or polycystic ovary syndrome):ti

#37. MeSH descriptor: [sleep apnea syndromes] explode all trees

#38. (sleep apnea syndrome or sleep apnoea syndrome or obstructive sleep apnoea sydrome or
osas or osahs or osah):ti

#39. MeSH descriptor: [obesity] explode all trees

#40. (obesity or obese or bmi or body mass index):ti

#41. MeSH descriptor: [metabolic syndrome x] this term only

#H42. (metabolic near/1 syndrom*):ti

#43. ((extra-hepatic or extrahepatic or extra hepatic) near/2 (disease* or condition*)):ti

#44. (liver near/2 (related complication* or increas* risk or associate* risk)):ti,ab

#45. {or #2-#44)

#46. #1 and #45

H47. MeSH descriptor: [risk] explode all trees

#48. MeSH descriptor: [prevalence] this term only

#49. MeSH descriptor: [incidence] this term only

#50. (risk* or prevalence* or incidence* or predict* or associat*):ti,ab

#51. {or #47-#50}

#52. #46 and #51

See Table 14 for date parameters

Lifestyle modifications

e What is the clinical and cost-effectiveness of lifestyle modification programmes for diet and
exercise interventions for adults, young people and children with NAFLD compared with diet
alone, exercise alone or standard care?

Medline search terms

Standard population (0)

Excluded study designs and publication types (0)

1not?2

Limit 3 to English language

exp diet/

weight loss/

exp diet therapy/

diet*.ti,ab.

OI® N | R WIN =

(weight adj3 (loss* or lose or reduc* or percent*)).ti,ab.

=
©

(hypocaloric or (low adj1 calorie*) or vicd).ti,ab.

=
=

((low* or reduc* or percent*) adj3 (fat* or carb*)).ti,ab.

[EnY
N

((high* or percent*) adj3 protein*).ti,ab.

H
w

or/5-12

=
&

exp exercise/

H
b

exp exercise therapy/

H
o

sedentary lifestyle/
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17. exercise*.ti,ab.

18. ((resist* or strength or weight or intens* or fitness) adj2 (train* or program™* or therap*)).ti,ab.

19. (anaerobic* or aerobic*).ti,ab.

20. (hiit or (interval* adj2 train*)).ti,ab.

21. (physical* adj2 (activit* or exert* or fit or fitness or train* or therap*)).ti,ab.

22. (sedentary or ((sit or sitting) adj3 time)).ti,ab.

23. or/14-22

24. counseling/

25. exp behavior therapy/

26. motivation/

27. social support/

28. exp psychotherapy/

29. managed care programs/

30. self care/

31. (cbt or (cognit* adj2 therap*) or (behav* adjl therap*)).ti,ab.

32. (mbt or (mentali#fation adj based adj1 therap*)).ti,ab.

33. (feedback or biofeedback).ti,ab.

34, ((behav* or lifestyle or life-style) adj3 (modif* or program* or therap* or change* or
treatment* or interven® or adjust*)).ti,ab.

35. ((multifactor* or multifacet* or multi-facet* or multi-factor* or managed) adj2
program¥).ti,ab.

36. (psycholog* or council* or counsel* or psychotherap* or psychosocial).ti,ab.

37. ((support* or advice or advise) adj3 (telephone* or internet or online or web or app or apps or
program®* or group*)).ti,ab.

38. (psychotherap* or psychosocial*).ti,ab.

39. (psycholog* adj2 intervent*).ti,ab.

40. (self adj3 (manage* or care or motivat*)).ti,ab.

41. (henry or motivat* or educat*).ti,ab.

42, ((famil* or parent*) adj2 (therap* or program*)).ti,ab.

43. or/24-42

44, 13 and 23

45, 43 and (13 or 23)

46. 44 or 45

47. 4 and 46

48. Study filters SR (0) or RCT (0)

49. 47 and 48

See Table 14 for date parameters

AMED search terms

Standard population (0)

Limit 1 to English language

exp diet/

exp diet therapy/

weight loss/

diet*.ti,ab.

N vk jw NE

(weight adj3 (loss* or lose or reduc* or percent*)).ti,ab.
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(hypocaloric or (low adj1 calorie*) or vicd).ti,ab.

9. ((low* or reduc* or percent*) adj3 (fat* or carb*)).ti,ab.

10. ((high* or percent*) adj3 protein*).ti,ab.

11. or/3-10

12. exp exercise/ or exp physical fitness/

13. exp exercise therapy/

14. sedentary lifestyle/

15. exercise*.ti,ab.

16. ((resist* or strength or weight or intens* or fitness) adj2 (train* or program* or therap*)).ti,ab.

17. (anaerobic* or aerobic*).ti,ab.

18. (hiit or (interval* adj2 train*)).ti,ab.

19. (physical* adj2 (activit* or exert* or fit or fitness or train* or therap*)).ti,ab.

20. (sedentary or ((sit or sitting) adj3 time)).ti,ab.

21. or/12-20

22. counseling/

23. exp psychotherapy/

24. motivation/

25. social support/

26. self care/

27. (cbt or (cognit* adj2 therap*) or (behav* adjl therap*)).ti,ab.

28. (mbt or (mentali#tation adj based adj1 therap*)).ti,ab.

29. (feedback or biofeedback).ti,ab.

30. ((behav* or lifestyle or life-style) adj3 (modif* or program* or therap* or change* or
treatment* or interven® or adjust*)).ti,ab.

31. ((multifactor* or multifacet* or multi-facet* or multi-factor* or managed) adj2
program¥*).ti,ab.

32. (psycholog* or council* or counsel* or psychotherap* or psychosocial).ti,ab.

33. ((support* or advice or advise) adj3 (telephone* or internet or online or web or app or apps or
program* or group*)).ti,ab.

34, (psychotherap* or psychosocial*).ti,ab.

35. (psycholog* adj2 intervent*).ti,ab.

36. (self adj3 (manage* or care or motivat*)).ti,ab.

37. (henry or motivat* or educat*).ti,ab.

38. ((famil* or parent*) adj2 (therap* or program*)).ti,ab.

39. or/22-38

40. 11and 21

41. 39 and (11 or 21)

42. 40 or 41

43, 2 and 42

See Table 14 for date parameters

CINAHL search terms

S1. Standard population (0)

S2. Excluded study designs and publication types (0)
S3. 1not2

S4. Limit 3 to English language
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S5. (MH "exercise+") or (MH "physical activity") or (MH "therapeutic exercise+") or (MH "life style,
sedentary")

S6. exercise*

S7. ((resist* or strength or weight or intens* or fitness) n2 (train* or program* or therap*))

S8. anaerobic* or aerobic*

S9. hiit or interval* n2 train*

S10. (physical* n2 (activit* or exert* or fit or fitness or train* or therap*))

S11. (sedentary or ((sit or sitting) n3 time))

S12. S5 or S6 or S7 or S8 or S9 or S10 or S11

S13. (MH "diet+") or (MH "diet therapy+") or (MH "weight loss")

S14. diet*

S15. (weight n3 (loss* or lose or reduc* or percent*))

S16. (hypocaloric or (low n1 calorie*) or vicd)

S17. ((low* or reduc* or percent*) n3 (fat* or carb*))

S18. ((high* or percent*) n3 protein*)

S19. S13 or S14 or S15 or S16 or S17 or S18

S20. (MH "counseling") or (MH "psychotherapy+") or (MH "motivational interviewing") or (MH
"motivation") or (MH "managed care programs") or (MH "self care")

S21. (cbt or (cognit* n2 therap*) or (behav* n1 therap*))

S22. (mbt or ((mentalization or mentalisation) n1 based n1 therap*))

S23. feedback or biofeedback

S24. ((behav* or lifestyle or life-style) n3 (modif* or program* or therap* or change* or treatment*
or interven*® or adjust*))

S25. ((multifactor* or multifacet* or multi-facet* or multi-factor* or managed) n2 program*)

S26. (psycholog* or council* or counsel* or psychotherap* or psychosocial)

S27. ((support* or advice or advise) n3 (telephone* or internet or online or web or app or apps or
program* or group*))

S28. psychotherap* or psychosocial*

S29. psycholog* n2 intervent*

S30. (self n3 (manage* or care or motivat*))

S31. henry or motivat* or educat*

S32. ((famil* or parent*) n2 (therap* or program*))

S33. S20 or S21 or S22 or S23 or S24 or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32

S34. S$12 and S19

S35. S$12 or S19

S36. S$33 and S35

S37. S34 or S36

S38. S4 and S37

See Table 14 for date parameters

PsycINFO (OVID) search terms

1. liver disorders/

2. (((fatty or fat or steato*) adj3 (liver* or hepat*)) or steatohepat* or (visceral adj2
steato*)).ti,ab.
(nafl* or nash).ti,ab.

4, or/1-3

limit 4 to English language
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6. diets/ or weight control/

7. diet*.ti,ab.

8. (weight adj3 (loss* or lose or reduc* or percent*)).ti,ab.

9. (hypocaloric or (low adj1 calorie*) or vicd).ti,ab.

10. ((low* or reduc* or percent*) adj3 (fat* or carb*)).ti,ab.

11. ((high* or percent*) adj3 protein*).ti,ab.

12. or/6-11

13. exp physical activity/

14. physical fitness/

15. exercise*.ti,ab.

16. ((resist* or strength or weight or intens* or fitness) adj2 (train* or program* or therap*)).ti,ab.

17. (anaerobic* or aerobic*).ti,ab.

18. (hiit or (interval* adj2 train*)).ti,ab.

19. (physical* adj2 (activit* or exert* or fit or fitness or train* or therap*)).ti,ab.

20. (sedentary or ((sit or sitting) adj3 time)).ti,ab.

21. or/13-20

22. exp counseling/ or exp family therapy/ or exp support groups/

23. exp behavior modification/ or exp psychotherapy/

24. exp motivation/ or motivation training/

25. social support/

26. self care skills/

27. (cbt or (cognit* adj2 therap*) or (behav* adjl therap*)).ti,ab.

28. (mbt or (mentali#tation adj based adj1 therap*)).ti,ab.

29. (feedback or biofeedback).ti,ab.

30. ((behav* or lifestyle or life-style) adj3 (modif* or program* or therap* or change* or
treatment* or interven* or adjust*)).ti,ab.

31. ((multifactor* or multifacet* or multi-facet* or multi-factor* or managed) adj2
program¥).ti,ab.

32. (psycholog* or council* or counsel* or psychotherap* or psychosocial).ti,ab.

33. ((support* or advice or advise) adj3 (telephone* or internet or online or web or app or apps or
program* or group*)).ti,ab.

34, (psychotherap* or psychosocial*).ti,ab.

35. (psycholog* adj2 intervent*).ti,ab.

36. (self adj3 (manage* or care or motivat*)).ti,ab.

37. (henry or motivat* or educat*).ti,ab.

38. ((famil* or parent*) adj2 (therap* or program*)).ti,ab.

39. or/22-38

40. 12 and 21

41. 39 and (12 or 21)

42. 40 or 41

43, 5and 42

See Table 14 for date parameters

PsycINFO (ProQuest) search terms

1.

(su.exact("liver disorders") or ti,ab(((fatty or fat or steato*) near/3 (liver* or hepat*)) or
steatohepat* or (visceral near/2 steato*)) or ti,ab(nafl* or nash)) and (((su.exact("diets") or
su.exact("weight control") or ti,ab(diet*) or ti,ab(weight near/3 (loss* or lose or reduc* or
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percent*)) or ti,ab(hypocaloric or (low near/1 calorie*) or vicd) or ti,ab((low* or reduc* or
percent*) near/3 (fat* or carb*)) or ti,ab((high* or percent*) near/3 protein*)) and
(su.exact.explode("physical activity") or su.exact("physical fitness") or ti,ab(exercise*) or
ti,ab((resist* or strength or weight or intens* or fitness) near/2 (train* or program* or
therap*)) or ti,ab(anaerobic* or aerobic*) or ti,ab(hiit or (interval* near/2 train*)) or
ti,ab(physical* near/2 (activit* or exert* or fit or fitness or train* or therap*)) or
ti,ab(sedentary or ((sit or sitting) near/3 time)))) or (((su.exact("diets") or su.exact("weight
control") or ti,ab(diet*) or ti,ab(weight near/3 (loss* or lose or reduc* or percent*)) or
ti,ab(hypocaloric or (low near/1 calorie*) or vicd) or ti,ab((low* or reduc* or percent*) near/3
(fat* or carb*)) or ti,ab((high* or percent*) near/3 protein*)) or (su.exact.explode("physical
activity") or su.exact("physical fitness") or ti,ab(exercise*) or ti,ab((resist* or strength or
weight or intens* or fitness) near/2 (train* or program* or therap*)) or ti,ab(anaerobic* or
aerobic*) or ti,ab(hiit or (interval* near/2 train*)) or ti,ab(physical* near/2 (activit* or exert*
or fit or fitness or train* or therap*)) or ti,ab(sedentary or ((sit or sitting) near/3 time)))) and
(su.exact.explode("counseling") or su.exact.explode("family therapy") or
su.exact.explode("support groups") or su.exact.explode("behavior modification") or
su.exact.explode("psychotherapy") or su.exact.explode("motivation") or su.exact("motivation
training") or su.exact("social support") or su.exact("self care skills") or ti,ab(cbt or (cognit*
near/2 therap*) or (behav* near/1 therap*)) or ti,ab(mbt or (mentali?ation-based near/4
therap*)) or ti,ab(feedback or biofeedback) or ti,ab((behav* or lifestyle or life-style) near/3
(modif* or program* or therap* or change* or treatment* or interven* or adjust*)) or
ti,ab((multifactor* or multifacet* or multi-facet* or multi-factor* or managed) near/2
program*) or ti,ab(psycholog* or council* or counsel* or psychotherap* or psychosocial) or
ti,ab((support* or advice or advise) near/3 (telephone* or internet or online or web or app or
apps or program* or group*)) or ti,ab(psychotherap* or psychosocial*) or ti,ab(psycholog*
near/2 intervent*) or ti,ab(self near/3 (manage* or care or motivat*)) or ti,ab(henry or
motivat* or educat*) or ti,ab((famil* or parent*) near/2 (therap* or program*)))))

Date Parameters: 2014 — 27 August 2015

Embase search terms

1. Standard population (0)

2. Excluded study designs and publication types (0)

3. 1not2

4, Limit 3 to English language

5. exp *diet/

6. exp *diet therapy/

7. *weight reduction/

8. diet*.ti,ab.

9. (weight adj3 (loss* or lose or reduc* or percent*)).ti,ab.
10. (hypocaloric or (low adj1 calorie*) or vicd).ti,ab.

11. ((low* or reduc* or percent*) adj3 (fat* or carb*)).ti,ab.
12. ((high* or percent*) adj3 protein*).ti,ab.

13. or/5-12

14. exp *exercise/

15. exp *kinesiotherapy/

16. *sedentary lifestyle/

17. exp *physical activity/

18. exercise*.ti,ab.

19. ((resist* or strength or weight or intens* or fitness) adj2 (train* or program* or therap*)).ti,ab.
20. (anaerobic* or aerobic*).ti,ab.

21. (hiit or (interval* adj2 train*)).ti,ab.
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22. (physical* adj2 (activit* or exert* or fit or fitness or train* or therap*)).ti,ab.

23. (sedentary or ((sit or sitting) adj3 time)).ti,ab.

24, or/14-23

25. exp *counseling/

26. exp *psychotherapy/

27. *motivation/

28. *social support/

29. *health program/

30. exp *self care/

31. (cbt or (cognit* adj2 therap*) or (behav* adjl therap*)).ti,ab.

32. (mbt or (mentali#tation adj based adj1 therap*)).ti,ab.

33. (feedback or biofeedback).ti,ab.

34. ((behav* or lifestyle or life-style) adj3 (modif* or program* or therap* or change* or
treatment* or interven* or adjust*)).ti,ab.

35. ((multifactor* or multifacet* or multi-facet* or multi-factor* or managed) adj2
program®*).ti,ab.

36. (psycholog* or council® or counsel* or psychotherap* or psychosocial).ti,ab.

37. ((support* or advice or advise) adj3 (telephone* or internet or online or web or app or apps or
program* or group*)).ti,ab.

38. (psychotherap* or psychosocial*).ti,ab.

39. (psycholog* adj2 intervent*).ti,ab.

40. (self adj3 (manage* or care or motivat*)).ti,ab.

41. (henry or motivat* or educat*).ti,ab.

42. ((famil* or parent*) adj2 (therap* or program¥*)).ti,ab.

43. or/25-42

44, 13 and 24

45, 43 and (13 or 24)

46. 44 or 45

47. 4 and 46

48. Studey filters SR (0) or RCT (0)

49. 47 and 48

See Table 14 for date parameters

Cochrane search terms

#1. Standard population (0)

#2. [mh exercise]

#3. [mh "exercise therapy"]

#4. [mh ~"sedentary lifestyle"]

#5. exercise*:ti,ab

#6. ((resist* or strength or weight or intens* or fitness) near/2 (train* or program* or
therap*)):ti,ab

#7. (anaerobic* or aerobic*):ti,ab

#8. (hiit or (interval* near/2 train*)):ti,ab

#9. (physical* near/2 (activit* or exert* or fit or fitness or train* or therap*)):ti,ab

#10. (sedentary or ((sit or sitting) near/3 time)):ti,ab

#11. {or #2-#10}
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#12. [mh ~"weight loss"]

#13. [mh "diet therapy"]

#14. diet*:ti,ab

#15. (weight near/3 (loss* or lose or reduc* or percent*)):ti,ab

#16. (hypocaloric or (low near calorie*) or vicd):ti,ab

#17. ((low* or reduc* or percent*) near/3 (fat* or carb*)):ti,ab

#18. ((high* or percent*) near/3 protein*):ti,ab

#19. {or #12-#18}

#20. [mh ~counseling]

#21. [mh "behavior therapy"]

#22. [mh “motivation]

#23. [mh ~"social support"]

#24. [mh psychotherapy]

#25. [mh A"managed care programs"]

#26. [mh A'"self care"]

#27. (cbt or (cognit* near/2 therap*) or (behav* near therap*)):ti,ab

#28. (mbt or ((mentalization or mentalisation) next based near therap*)):ti,ab

#29. (feedback or biofeedback):ti,ab

#30. ((behav* or lifestyle or life-style) near/3 (modif* or program* or therap* or change* or
treatment* or interven* or adjust*)):ti,ab

#31. ((multifactor* or multifacet* or multi-facet* or multi-factor* or managed) near/2
program¥*):ti,ab

#32. (psycholog* or council* or counsel* or psychotherap* or psychosocial):ti,ab

#33. ((support* or advice or advise) near/3 (telephone* or internet or online or web or app or apps
or program* or group*)):ti,ab

#34. (psychotherap* or psychosocial*):ti,ab

#35. (psycholog* near/2 intervent*):ti,ab

#36. (self near/3 (manage* or care or motivat*)):ti,ab

#37. (henry or motivat* or educat*):ti,ab

#38. ((famil* or parent*) near/2 (therap* or program*)):ti,ab

#39. {or #20-#38}

#40. #11 and #19

#41. #11 or #19

#42. #39 and #41

#43. #40 or #42

#44. #1 and #43
See Table 14 for date parameters

Monitoring
¢ How often should we monitor adults, young people and children with NAFLD or NASH (with
or without fibrosis) to determine risk of disease progression?
Medline search terms

1. Standard population (0)

2. Excluded study designs and publication types (0)

3. 1not2
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4, Limit 3 to English language
5. exp disease progression/
6. (disease adj (progress* or development* or evolution*)).ti,ab.
7. (progress* adj2 (slow* or stable or rapid or fast or quick*)).ti,ab.
8. (acute adj (worse* or exacerbat*)).ti,ab.
9. (fibrosis adj2 (worse* or exacerbat*)).ti,ab.
10. (fibrosis adj progress*).ti,ab.
11. or/5-10
12. 4 and 11
See Table 14 for date parameters

Embase search terms

1. Standard population (0)
2. Excluded study designs and publication types (0)
3. 1not2
4, Limit 3 to English language
5. *disease course/
6. (disease adj (progress* or development* or evolution*)).ti,ab.
7. (progress* adj2 (slow* or stable or rapid or fast or quick*)).ti,ab.
8. (acute adj (worse* or exacerbat*)).ti,ab.
9. (fibrosis adj2 (worse* or exacerbat*)).ti,ab.
10. (fibrosis adj progress*).ti,ab.
11. or/5-10
12. 4 and 11
See Table 14 for date parameters

Cochrane search terms

#1. Standard population (0)
#2. (progress* near/2 (slow* or stable or rapid or fast or quick*)):ti,ab
#3. MeSH descriptor: [disease progression] explode all trees
#H4. (acute next (worse* or exacerbat*)):ti,ab
#5. (fibrosis near/2 (worse* or exacerbat*)):ti,ab
#6. (fibrosis next progress*):ti,ab
#7. {or #2-#6}
#8. #1 and #7
See Table 14 for date parameters

Risk factors

e  Which risk factors for NAFLD or severe NAFLD (NASH, fibrosis) aid in the identification of
people who should be investigated further?

Medline search terms

1. Standard population (0)

2. Excluded study designs and publication types (0)
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3. 1not2

4. Limit 3 to English language

5. waist circumference/

6. (waist adj (circumference or size)).ti,ab.

7. body mass index/

8. (((body mass or quetelet) adj ind*) or bmi).ti,ab.

9. triglycerides/bl

10. hypertriglyceridemia/

11. (hypertriglyceridemia* or ((raise* or high or elevat* or increase*) adj2 triglycerid*)).ti,ab.

12. exp hypoalphalipoproteinemias/

13. exp lipoproteins, hdl/

14. (hypoalphalipoproteineni* or ((hdl or ((high density or high-density or alpha or heavy) adjl
lipoprotein*)) adj2 (low or lower* or hypo or deficien*))).ti,ab.

15. exp diabetes mellitus, type 2/

16. (diabet* adj2 (type 2 or type2 or type ii or type two)).ti,ab.

17. (dm2 or t2d*).ti,ab.

18. (diabet* adj2 (noninsulin or non insulin or slow-onset or slow onset or adult-onset or adult
onset)).ti,ab.

19. exp hypertension/

20. (hypertens* or high blood pressure*).ti,ab.

21. metabolic syndrome x/

22. (metabolic adjl syndrom*).ti,ab.

23. or/5-22

24. 4 and 23

25. Study filters RCT (0) or RISK (0)

26. 24 and 25

See Table 14 for date parameters

Embase search terms

1. Standard population (0)

Excluded study designs and publication types (0)

1not?2

Limit 3 to English language

*waist circumference/

(waist adj (circumference or size)).ti,ab.

*body mass/

(((body mass or quetelet) adj ind*) or bmi).ti,ab.

O N | Uk WwIN

*triacylglycerol/

=
©

*hypertriglyceridemia/

=
=

(hypertriglyceridemia* or ((raise* or high or elevat* or increase*) adj2 triglycerid*)).ti,ab.

[EnY
N

exp *hypoalphalipoproteinemia/

H
w

*high density lipoprotein/

H
E

(hypoalphalipoproteineni* or ((hdl or ((high density or high-density or alpha or heavy) adjl
lipoprotein*)) adj2 (low or lower* or hypo or deficien*))).ti,ab.

15. *non insulin dependent diabetes mellitus/

16. (diabet* adj2 (type 2 or type2 or type ii or type two)).ti,ab.

National Clinical Guideline Centre, 2015
92




NAFLD

Literature search strategies

17. (dm2 or t2d*).ti,ab.

18. (diabet* adj2 (noninsulin or non insulin or slow-onset or slow onset or adult-onset or adult
onset)).ti,ab.

19. exp *hypertension/

20. (hypertens* or high blood pressure*).ti,ab.

21. *metabolic syndrome x/

22. (metabolic adjl syndrom*).ti,ab.

23. or/5-22

24, 4 and 23

25. Study filters RCT (0) or RISK (0)

26. 24 and 25

See Table 14 for date parameters

Cochrane search terms

#1. Standard population (0)

#2. [mh A"waist circumference"]

#3. (waist next (circumference or size)):ti,ab

#H4. [mh A"body mass index"]

#5. ((((body next mass) or quetelet) next ind*) or bmi):ti,ab

H#6. mesh descriptor: [triglycerides] explode all trees and with qualifier(s): [blood - bl]

#7. [mh ~hypertriglyceridemia]

#8. (hypertriglyceridemia* or ((raise* or high or elevat* or increase*) near/2 triglycerid*)):ti,ab

#9. [mh hypoalphalipoproteinemias]

#10. [mh "lipoproteins, hdl"]

#11. (hypoalphalipoproteineni* or ((hdl or (("high density" or high-density or alpha or heavy)
near/1 lipoprotein*)) near/2 (low or lower* or hypo or deficien*))):ti,ab

#12. [mh "diabetes mellitus, type 2"]

#13. (diabet* near/2 ("type 2" or type2 or "type ii" or "type two")):ti,ab

#14. (dm2 or t2d*):ti,ab

#15. (diabet* near/2 (noninsulin or "non insulin" or slow-onset or "slow onset" or adult-onset or
"adult onset")):ti,ab

#16. [mh hypertension]

#17. (hypertens* or (high next blood next pressure*)):ti,ab

#18. {or #2-#17}

#19. #1 and #18

#20. [mh risk]

#21. [mh ~prevalence]

#22. [mh ~incidence]

#23. (risk* or prevalence* or incidence* or predict* or associat*):ti,ab

#24. {or #20-#23}

#25. #19 and #24
See Table 14 for date parameters

Alcohol
e Should people with NAFLD restrict their consumption of alcohol to below national

recommended levels?

National Clinical Guideline Centre, 2015

93




NAFLD

Literature search strategies

Medline search terms

Standard population (0)

Excluded study designs and publication types (0)

1not2

Limit 3 to English language

exp alcoholic beverages/

ethanol/

ethanol.ti,ab.

alcohol abstinence/

O 0N R W N e

alcohol drinking/

[
©

(alcohol* adj3 (drink* or unit* or ingest* or beverage* or intake or consum®*)).ti,ab.

=
=

(alcohol* adj3 (restrict* or limit* or confin* or moderat* or abstinen* or abstain* or reduc* or
modest or teetotal*)).ti,ab.

12.

or/5-11

13.

4 and 12

14.

Study filters OBS (0) or RISK (0)

15.

13and 14

See Table 14 for date parameters

Embase search terms

1. Standard population (0)

2. Excluded study designs and publication types (0)

3. 1not2

4, Limit 3 to English language

5. exp *alcoholic beverage/

6. *alcohol/

7. ethanol.ti,ab.

8. alcohol abstinence/

9. alcohol consumption/

10. (alcohol* adj3 (drink* or unit* or ingest* or beverage* or intake or consum¥*)).ti,ab.

11. (alcohol* adj3 (restrict* or limit* or confin* or moderat* or abstinen* or abstain* or reduc* or
modest or teetotal*)).ti,ab.

12. drinking behavior/

13. drink* behaviour*.ti,ab.

14, or/5-13

15. 4and 14

16. Study filters OBS (0) or RISK (0)

17. 15and 16

See Table 14 for date parameters

Cochrane search terms

#1. Standard population (0)

#2. MeSH descriptor: [alcoholic beverages] explode all trees
#3. MeSH descriptor: [ethanol] this term only

#4. ethanol:ti,ab

#5. MeSH descriptor: [alcohol abstinence] this term only
#6. MeSH descriptor: [alcohol drinking] this term only
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#7. (alcohol* near/3 (drink* or unit* or ingest* or beverage* or intake or consum*)):ti,ab

#8. (alcohol* near/3 (restrict* or limit* or confin* or moderat* or abstinen* or abstain* or reduc*
or modest or teetotal*)):ti,ab

#9. {or #2-#8}

#10. #1 and #9

#11. MeSH descriptor: [risk] explode all trees

#12. MeSH descriptor: [prevalence] this term only

#13. MeSH descriptor: [incidence] this term only

#14. (risk* or prevalence* or incidence* or predict* or associat*):ti,ab

#15. {or #11-#14}

#16. #10 and #15
See Table 14 for date parameters

Pharmacological

e What is the clinical and cost-effectiveness of pharmacological interventions for adults, young
people and children with NAFLD?

Medline search terms

1. Standard population (0)

2. Excluded study designs and publication types (0)

3. 1not2

4, Limit 3 to English language

5. *hydroxymethylglutaryl-coa reductase inhibitor/

6. statin*.ti,ab.

7. ((hydroxymethylglutaryl-coa or hmg-coa) adj3 (reductase or inhibitor*)).ti,ab.

8. exp *simvastatin/

9. (simvastatin* or zocor).ti,ab.

10. (atorvastatin* or lipitor).ti,ab.

11. (rosuvastatin® or crestor).ti,ab.

12. exp *pravastatin/

13. (pravastatin® or lipostat).ti,ab.

14. (fluvastatin* or lescol).ti,ab.

15. or/5-14

16. exp *angiotensin 1 receptor agonist/ or *angiotensin 2 receptor agonist/

17. ((angiotensin adj3 (receptor* adj2 (antagonist* or blocker*))) or arb or arbs).ti,ab.

18. (candesartan or amias or eprosartan or teveten or irbesartan or aprovel).ti,ab.

19. (coaprovel or losartan or cozaar or cozaar-comp or olmesartan or olmetec or sevikar).ti,ab.

20. (exforge or telmisartan or micardis or valsartan or diovan or co-diovan or azilsartan or
edarbi).ti,ab.

21. exp *angiotensin-converting enzyme inhibitors/

22. ((ace or acei or ((angiotensin adj converting adj2 enzyme*) or ace or kininase)) adj2 (inhibit* or
antagonist*)).ti,ab.

23. (captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co).ti,ab.

24, (capozide or cilazapril or vascace or enalapril or ednyt or innovace or innozide or
fosinopril).ti,ab.

25. (quinapril or quinil or accupro or accuretic or ramipril or tritace or triapin or trandolapril or
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gopten or noyada or tarka).ti,ab.

26. (imidapril or tanatril or lisinopril or zestril or carace or zestoretic or moexipril or perdix or
perindopril or coversyl).ti,ab.

27. exp *alpha adrenergic receptor blocking agent/

28. (adrenergic alpha-antagonist* or adrenergic alpha antagonist*).ti,ab.

29. (alpha blocker* adj2 (antagonist™* or receptor*)).ti,ab.

30. (doxazosin or cardura or tamsulosin or indoramin or baratol or prazosin or hypovase or
terazosin or hytrin or moxisylyte or labetalol).ti,ab.

31. exp dipeptidyl-peptidase iv inhibitor/

32. ((dpp4 or dipeptidyl peptidase-4 or dipeptidyl peptidase 4) adj2 inhibit*).ti,ab.

33. (januvia or eucreas or galvus or onglyza or trajenta or jentadueto).ti,ab.

34. (komboglyze or vildagliptin or sitagliptin or linagliptin or saxagliptin or metformin).ti,ab.

35. exp glucagon like peptide 1/

36. ((glp-1 or glucagon-like peptide 1 or glucagon like peptide 1) adj2 (receptor* or
agonist*)).ti,ab.

37. (exenatide or lixisenatide or dulaglutide or liraglutide or bydureon).ti,ab.

38. (byetta or lyxumia or trulicity or victoza).ti,ab.

39. exp ursodeoxycholic acid/

40. (ursodeoxycholic acid or ursodiol or usan or ucda).ti,ab.

41. (destolit or urdox or ursofalk or ursogal).ti,ab.

42. exp pentoxifylline/

43, pentoxifylline.ti,ab.

44, (trental or pentoxil).ti,ab.

45, (orlistat or beacita or xencial or alli or tetrahydrolipstatin).ti,ab.

46. exp metformin/

47. (metaformin or diagemet or competact or glucient or glucophage).ti,ab.

48. (glidipion or actospioglitazone or pioglitazone).ti,ab.

49, exp alpha tocopherol/

50. (vitamin e or vit* e or alpha tocopherol).ti,ab.

51. exp vitamin d/

52. (vitamin d or vit* d).ti,ab.

53. or/15-52

54. 4 and 53

55. Study filters SR (0) or RCT (0) or OBS (0)

56. 54 and 55

See Table 14 for date parameters

Embase search terms

1.

Standard population (0)

Excluded study designs and publication types (0)

1not?2

Limit 3 to English language

*hydroxymethylglutaryl coenzyme a reductase inhibitor/

statin*.ti,ab.

N ||k e N

((hydroxymethylglutaryl coenzyme a or hydroxymethylglutaryl-coa or hmg-coa) adj3 reductase

inhibitor*).ti,ab.

exp *simvastatin/
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9. (simvastatin® or zocor).ti,ab.

10. (atorvastatin* or lipitor).ti,ab.

11. (rosuvastatin® or crestor).ti,ab.

12. exp *pravastatin/

13. (pravastatin® or lipostat).ti,ab.

14. (fluvastatin* or lescol).ti,ab.

15. or/5-14

16. exp angiotensin 1 receptor antagonist/ or angiotensin 2 receptor antagonist/

17. ((angiotensin adj3 (receptor* adj2 (antagonist* or blocker*))) or arb or arbs).ti,ab.

18. (candesartan or amias or eprosartan or teveten or irbesartan or aprovel).ti,ab.

19. (coaprovel or losartan or cozaar or cozaar-comp or olmesartan or olmetec or sevikar).ti,ab.

20. (exforge or telmisartan or micardis or valsartan or diovan or co-diovan or azilsartan or
edarbi).ti,ab.

21. exp *dipeptidyl carboxypeptidase inhibitor/

22. dipeptidyl carboxypeptidase inhibitor.ti,ab.

23. ((ace or acei or ((angiotensin adj converting adj2 enzyme*) or ace or kininase)) adj2 (inhibit* or
antagonist)).ti,ab.

24, (captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co).ti,ab.

25. (capozide or cilazapril or vascace or enalapril or ednyt or innovace or innozide or
fosinopril).ti,ab.

26. (quinapril or quinil or accupro or accuretic or ramipril or tritace or triapin or trandolapril or
gopten or noyada or tarka).ti,ab.

27. (imidapril or tanatril or lisinopril or zestril or carace or zestoretic or moexipril or perdix or
perindopril or coversyl).ti,ab.

28. exp *alpha adrenergic receptor blocking agent/

29. (adrenergic alpha-antagonist* or adrenergic alpha antagonist* or alpha adrenergic receptor
blocking agent).ti,ab.

30. (alpha adrenergic* adj2 (block* or receptor* or agent)).ti,ab.

31. (doxazosin or cardura or tamsulosin or indoramin or baratol or prazosin or hypovase or
terazosin or hytrin or moxisylyte or labetalol).ti,ab.

32. exp dipeptidyl peptidase iv inhibitor/

33. ((dpp4 or dipeptidyl peptidase-4 or dipeptidyl peptidase 4) adj2 inhibit*).ti,ab.

34. (januvia or eucreas or galvus or onglyza or trajenta or jentadueto).ti,ab.

35. (komboglyze or vildagliptin or sitagliptin or linagliptin or saxagliptin or metformin).ti,ab.

36. exp glucagon like peptide 1/

37. ((glp-1 or glucagon-like peptide 1 or glucagon like peptide 1) adj2 (receptor* or
agonist*)).ti,ab.

38. (exenatide or lixisenatide or dulaglutide or liraglutide or bydureon).ti,ab.

39. (byetta or lyxumia or trulicity or victoza).ti,ab.

40. exp ursodeoxycholic acid/

41. (ursodeoxycholic acid or ursodiol or usan or ucda).ti,ab.

42. (destolit or urdox or ursofalk or ursogal).ti,ab.

43, exp pentoxifylline/

44, pentoxifylline.ti,ab.

45, (trental or pentoxil).ti,ab.

46. (orlistat or beacita or xencial or alli or tetrahydrolipstatin).ti,ab.

47. exp metformin/
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48. (metaformin or diagemet or competact or glucient or glucophage).ti,ab.
49. (glidipion or actospioglitazone or pioglitazone).ti,ab.

50. exp alpha tocopherol/

51. (vitamin e or vit* e or alpha tocopherol).ti,ab.

52. exp vitamin d/

53. (vitamin d or vit* d).ti,ab.

54, or/15-53

55. 4 and 54

56. Study filters SR (0) or RCT (0) or OBS (0)

57. 55 and 56

See Table 14 for date parameters

Cochrane search terms

#1. Standard population (0)

#2. MeSH descriptor: [hydroxymethylglutaryl-coa reductase inhibitors] this term only

#3. statin*:ti,ab

#4. ((hydroxymethylglutaryl-coa or hmg-coa) near/3 (reductase or inhibitor*)):ti,ab

#5. MeSH descriptor: [simvastatin] explode all trees

#6. (simvastatin* or zocor):ti,ab

#7. (atorvastatin* or lipitor):ti,ab

#8. (rosuvastatin* or crestor):ti,ab

#9. MeSH descriptor: [pravastatin] explode all trees

#10. (pravastatin* or lipostat):ti,ab

#11. (fluvastatin* or lescol):ti,ab

#12. {or #2-#11}

#13. MeSH descriptor: [angiotensin ii type 1 receptor blockers] explode all trees

#14. MeSH descriptor: [angiotensin ii type 2 receptor blockers] explode all trees

#15. ((angiotensin near/3 (receptor* near/2 (antagonist* or blocker*))) or arb or arbs):ti,ab

#16. (candesartan or amias or eprosartan or teveten or irbesartan or aprovel):ti,ab

#17. (coaprovel or losartan or cozaar or cozaar-comp or olmesartan or olmetec or sevikar):ti,ab

#18. (exforge or telmisartan or micardis or valsartan or diovan or co-diovan or azilsartan or
edarbi):ti,ab

#19. MeSH descriptor: [angiotensin-converting enzyme inhibitors] explode all trees

#20. ((ace or acei or ((angiotensin near converting near/2 enzyme*) or ace or kininase)) near/2
(inhibit* or antagonist*)):ti,ab

#21. (captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co):ti,ab

#22. (capozide or cilazapril or vascace or enalapril or ednyt or innovace or innozide or
fosinopril):ti,ab

#23. (quinapril or quinil or accupro or accuretic or ramipril or tritace or triapin or trandolapril or
gopten or noyada or tarka):ti,ab

#24. (imidapril or tanatril or lisinopril or zestril or carace or zestoretic or moexipril or perdix or
perindopril or coversyl):ti,ab

#25. MeSH descriptor: [adrenergic alpha-antagonists] explode all trees

#26. (adrenergic alpha-antagonist* or adrenergic alpha antagonist*):ti,ab

#27. (alpha blocker* near/2 (antagonist* or receptor*)):ti,ab

#28. (doxazosin or cardura or tamsulosin or indoramin or baratol or prazosin or hypovase or

terazosin or hytrin or moxisylyte or labetalol):ti,ab
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#29. MeSH descriptor: [dipeptidyl-peptidase iv inhibitors] explode all trees
#30. ((dpp4 or dipeptidyl peptidase-4 or dipeptidyl peptidase 4) near/2 inhibit*):ti,ab
#31. (januvia or eucreas or galvus or onglyza or trajenta or jentadueto):ti,ab
#32. (komboglyze or vildagliptin or sitagliptin or linagliptin or saxagliptin or metformin):ti,ab
#33. MeSH descriptor: [glucagon-like peptide 1] explode all trees
#34. ((glp-1 or glucagon-like peptide 1 or glucagon like peptide 1) near/2 (receptor* or
agonist*)):ti,ab
#35. (exenatide or lixisenatide or dulaglutide or liraglutide or bydureon):ti,ab
#36. (byetta or lyxumia or trulicity or victoza):ti,ab
#37. MeSH descriptor: [ursodeoxycholic acid] explode all trees
#38. (ursodeoxycholic acid or ursodiol or usan or ucda):ti,ab
#39. (destolit or urdox or ursofalk or ursogal):ti,ab
#40. MeSH descriptor: [pentoxifylline] explode all trees
#41. pentoxifylline:ti,ab
#42. (trental or pentoxil):ti,ab
#43. (orlistat or beacita or xencial or alli or tetrahydrolipstatin):ti,ab
#44. MeSH descriptor: [metformin] explode all trees
#45. (metaformin or diagemet or competact or glucient or glucophage):ti,ab
#H46. (glidipion or actospioglitazone or pioglitazone):ti,ab
#47. MeSH descriptor: [vitamin e] explode all trees
#48. (vitamin e or vit* e):ti,ab
#49. MeSH descriptor: [vitamin d] explode all trees
#50. (vitamin d or vit* d):ti,ab
#51. {or #12-#50}
#52. #1 and #51
See Table 14 for date parameters
Diet
e What is the clinical and cost-effectiveness of dietary interventions for weight reduction for
adults, young people and children with NAFLD compared with standard care?
e What is the clinical and cost-effectiveness of dietary modifications or supplements for adults,

young people and children with NAFLD compared with standard care?

Medline search terms

Standard population (0)

Excluded study designs and publication types (0)

1not2

Limit 3 to English language

exp diet/

weight loss/

exp diet therapy/

exp fish oils/

O R N | R IWIN =

exp dietary supplements/

=
©

exp dietary fiber/

=
[y

diet*.ti,ab.

H
g

(weight adj3 (loss* or lose or reduc* or percent*)).ti,ab.
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13. (hypocaloric or (low adj1 calorie*) or vicd).ti,ab.

14. ((low* or reduc* or percent*) adj3 (fat* or carb*)).ti,ab.
15. ((high* or percent*) adj3 protein*).ti,ab.

16. ((n-3 or n3) adj fatty acid*).ti,ab.

17. (omega-3 or omega3 or omega 3).ti,ab.

18. ((marine or fish) adj2 (lipid* or oil* or triglyceride*)).ti,ab.
19. (probiotic* or yakult).ti,ab.

20. (prebiotic* or fibre or fiber).ti,ab.

21. (diet* adj2 supplement*).ti,ab.

22. or/5-21

23. 4 and 22

24, Studey filters SR (0) or RCT (0) or OBS (0)

25. 23 and 24

See Table 14 for date parameters

AMED search terms

1. Standard population (0)

2. Limit 1 to English language

3. exp diet/

4, exp diet therapy/

5. weight loss/

6. fish oils/

7. fatty acids/

8. dietary fiber/ or dietary supplements/

9. probiotics/

10. diet*.ti,ab.

11. (weight adj3 (loss* or lose or reduc* or percent*)).ti,ab.
12. (hypocaloric or (low adj1 calorie*) or vicd).ti,ab.

13. ((low* or reduc* or percent*) adj3 (fat* or carb*)).ti,ab.
14. ((high* or percent*) adj3 protein*).ti,ab.

15. ((n-3 or n3) adj fatty acid*).ti,ab.

16. (omega-3 or omega3 or omega 3).ti,ab.

17. ((marine or fish) adj2 (lipid* or oil* or triglyceride*)).ti,ab.
18. (probiotic* or yakult).ti,ab.

19. (prebiotic* or fibre or fiber).ti,ab.

20. (diet* adj2 supplement*).ti,ab.

21. or/3-20

22. 2and 21

See Table 14 for date parameters

Embase search terms

1. Standard population (0)

2 Excluded study designs and publication types (0)
3 1not2

4, Limit 3 to English language

5 exp *diet/
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6. exp *diet therapy/

7. *weight reduction/

8. *fish oil/

9. *omega 3 fatty acid/

10. *probiotic agent/

11. *dietary fiber/

12. *prebiotic agent/

13. diet*.ti,ab.

14. (weight adj3 (loss* or lose or reduc* or percent*)).ti,ab.
15. (hypocaloric or (low adjl calorie*) or vicd).ti,ab.

16. ((low* or reduc* or percent*) adj3 (fat* or carb*)).ti,ab.
17. ((high* or percent*) adj3 protein*).ti,ab.

18. ((n-3 or n3) adj fatty acid*).ti,ab.

19. (omega-3 or omega3 or omega 3).ti,ab.

20. ((marine or fish) adj2 (lipid* or oil* or triglyceride*)).ti,ab.
21. (probiotic* or yakult).ti,ab.

22. (prebiotic* or fibre or fiber).ti,ab.

23. (diet* adj2 supplement*).ti,ab.

24. or/5-23

25. 4 and 24

26. Study filters SR (0) or RCT (0) or OBS (0)

27. 25 and 26

See Table 14 for date parameters

CINAHL search terms

S1. Standard population (0)

S2. Excluded study designs and publication types (0)

S3. 1not2

S4. Limit 3 to English language

S5. (MH "diet+") or (MH "diet therapy+") or (MH "weight loss") or (MH "fish oils+") or (MH
"dietary supplements+") or (MH "dietary fiber") or (MH "prebiotics") or (MH "fatty acids,
omega-3+")

S6. diet*

S7. (weight n3 (loss* or lose or reduc* or percent*))

S8. (hypocaloric or (low n1 calorie*) or vicd)

S9. ((low* or reduc* or percent*) n3 (fat* or carb*))

S10. ((high* or percent*) n3 protein*)

S11. ((n-3 or n3) n1 fatty acid*)

S12. (omega-3 or omega3 or omega 3)

S13. ((marine or fish) n2 (lipid* or oil* or triglyceride*))

S14. probiotic* or yakult

S15. prebiotic* or fibre or fiber

S16. diet* n2 supplement*

S17. S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15

S18. S4 and S17

See Table 14 for date parameters
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Cochrane search terms

#1. Standard population (0)

#2. [mh diet]

#3. [mh ~"weight loss"]

#4. [mh "diet therapy"]

#5. [mh "fish oils"]

H#6. [mh "dietary supplements"]

#7. [mh "dietary fiber"]

#8. diet*:ti,ab

#9. (weight near/3 (loss* or lose or reduc* or percent*)):ti,ab
#10. (hypocaloric or (low near/1 calorie*) or vicd):ti,ab

#11. ((low* or reduc* or percent*) near/3 (fat* or carb*)):ti,ab
#12. ((high* or percent*) near/3 protein*):ti,ab

#13. ((n-3 or n3) next fatty acid*):ti,ab

#14. (omega-3 or omega3 or omega 3):ti,ab

#15. ((marine or fish) near/2 (lipid* or oil* or triglyceride*)):ti,ab
#16. (probiotic* or yakult):ti,ab

#17. (prebiotic* or fibre or fiber):ti,ab

#18. (diet* near/2 supplement*):ti,ab

#19. {or #2-#18}

#20. #1 and #19

See Table 14 for date parameters

Health economics search

Health economic reviews
Economic searches were conducted in Medline, Embase, HEED and CRD for NHS EED and HTA.

Medline and Embase search terms

Standard population (0)

Excluded study designs and publication types (0)

1not2

Limit 3 to English language

Study design filter HE (0)

AN A o e R

4and 5

See Table 14 for date parameters

CRD search terms

#1. MeSH descriptor fatty liver explode all trees in NHSEED,HTA

#2. MeSH descriptor non-alcoholic fatty liver disease in NHSEED,HTA
#3. (((fatty or fat or steato*) adj3 (liver* or hepat*))) in NHSEED, HTA
#4. (steatohepat*) in NHSEED, HTA

#5. ((visceral adj2 steato*)) in NHSEED, HTA

#6. (nafl* or nash) in NHSEED, HTA
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#7. (#1 or #2 or #3 or #4 or #5 or #6) in NHSEED, HTA from 2014 to 2015

See Table 14 for date parameters

HEED search terms

1. ax=fatty or fat or steato*

ax=liver* or hepat*

cs=1and 2

ax=steatohepat*

ax=visceral and steato*

ax=nafl* or nash

N |uv ke N

cs=3ord4or5o0r6

Date parameters: Inception to 13 June 2014

Quality of life reviews

Quality of life searches were conducted in Medline and Embase only. The populations for cirrhosis
and NAFLD were combined for this search.

Medline search terms

fatty liver/
non-alcoholic fatty liver disease/

3. (((fatty or fat or steato*) adj3 (liver* or hepat*)) or steatohepat* or (visceral adj2
steato*)).ti,ab.

4, (nafl* or nash).ti,ab.

5. or/1-4

6. Excluded study designs and publication types (0)

7. 5not6

8. Study filter QOL (0)

0. 7and 8

10. Limit 9 to English language & date parameters: 1946 to 27 August 2015

11. exp liver cirrhosis/

12. fibrosis/ and liver/

13. (((liver* or hepat*) adj5 fibro*) or cirrho*).ti,ab.

14. or/11-13

15. ascites/

16. ascit*.ti,ab.

17. or/15-16

18. 14 or 17

19. 18 not 6

20. 19 and 8

21. Limit 20 to English language & date parameters: 1946 to 13 June 2014

22. 10o0r21

Embase search terms

1. nonalcoholic fatty liver/

2. (((fatty or fat or steato*) adj3 (liver* or hepat*)) or steatohepat* or (visceral adj2
steato*)).ti,ab.

3. (nafl* or nash).ti,ab.
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4, or/1-3
5. Excluded study designs and publication types (0)
6. 4 not5
7. Study filter QOL (A.3.7)
8. 6and 7
9. Limit 8 to English language & date parameters: 1980 to 27 August 2015
10. exp liver cirrhosis/
11. fibrosis/ and liver/
12. (((liver* or hepat*) adj5 fibro*) or cirrho*).ti,ab.
13. or/10-12
14. exp *ascites/
15. ascit*.ti,ab.
16. or/15-15
17. 13o0r 16
18. 17 not5
19. 18 and 7
20. Limit 20 to English language & date parameters: 1946 to 13 June 2014
21. 9or20
1 Economic modelling
2 Economic modelling searches were conducted in Medline, Embase, HEED and CRD for NHS EED and
3 HTA
4 Medline search terms
1. exp *liver diseases/
2. (liver* or hepat* or steatohepat* or cirrho*).ti.
3. or/1-2
4, Excluded study designs and publication types (0)
5. 3 not4
6. Study design filter MOD (0)
7. 5and 6
8. Limit 7 to English language
Date parameters: 1946 to 27 August 2015
5 Embase search terms
1. exp *liver disease/
2. (liver* or hepat* or steatohepat* or cirrho*).ti.
3. or/1-2
4, Excluded study designs and publication types (0)
5. 3not4
6. Study design filter MOD (0)
7. 5and 6
8. Limit 7 to English language
Date parameters: 1980 to 27 August 2015
6 CRD search terms
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#1. MeSH descriptor liver diseases explode all trees in NHSEED,HTA
#2. (liver* or hepat* or steatohepat™® or cirrho*):ti in NHSEED, HTA
#3. #1 or #2
#4. MeSH descriptor models, economic explode all trees in NHSEED,HTA
#5. MeSH descriptor models, theoretical in NHSEED,HTA
#6. MeSH descriptor models, organizational in NHSEED,HTA
#7. MeSH descriptor markov chains in NHSEED,HTA
#8. MeSH descriptor monte carlo method in NHSEED,HTA
#9. MeSH descriptor decision theory explode all trees in NHSEED,HTA
#10. (markov* or monte carlo) or (econom* model*) in NHSEED, HTA
#11. ((decision* adj2 (tree* or analy* or model*))) in NHSEED, HTA
#12. #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11
#13. #3 and #12
Date parameters: Inception to 27 August 2015
HEED search terms
1. ti=liver* or hepat* or steatohepat* or cirrho*
2. ax=model* or markov or monte carlo
3. cs=1and 2
Date parameters: Inception to 27 August 2014
National Clinical Guideline Centre, 2015

105




90T

STOZ ‘241Ua) 3UI[aPIND [ed1ul]) [BUONEN

Appendix H: Clinical evidence tables

H.1 Risk factors for NAFLD

Reference

Study type and
analysis

Number of
participants
and characteristics

Prognostic
variable(s)
Confounders OR
stratification
strategy

Outcomes and
effect sizes

Hamabe 2011°**

Retrospective cohort study. 10 year follow-up (retrospective as looked at data already collected in 1998 and 2008).
Logistic regression analysis

N=2029 recruited. N= 1560 of these did not have NAFLD at baseline and were included in the analysis.

Inclusion criteria
Patients with a complete medical health check-up in 1998 and 2008.

Exclusion criteria
Positive for HepB and HepC. People who drank >20g/day of ethanol.

Patient characteristics

For non-NAFLD pts at baseline: age mean 51.1 (SD 9.3). 49.5% women. 21%. BMI >25 kg/m2 16.1%. Hypertension 27.1%. Dyslipidaemia 13.8%,
light alcohol drinker 58.0%.

Study population

Conducted in Japan. People with a complete medical health check-up at a healthcare centre in both 1998 and 2008. NAFLD diagnosed by
ultrasound and confirmed by an independent specialist.

Key risk factors: age and hypertension

All continuous variables considered in the study*: age, obesity, hypertension, dyslipidaemia, dysglycaemia, gender, cigarette smoking, light
alcohol intake.

*Definitions: obesity = BMI >25 kg/m2; Hypertension = SBP 2130 mmHg/DBP>85 mmHg; dyslipidaemia = triglycerides >150 mg/d|, HDL <40 IU/L,

or those undergoing medical Tx of dyslipidaemia; dysglycaemia (including diabetes) = triglycerides 2150 mg/dL; light alcohol drinkers = <20 g/day.

17.1% (n=266) pts developed NASH at follow-up
Association between baseline variables and the development of NAFLD— OR (95% Cl):
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Reference

Comments

Reference

Study type and
analysis

Number of
participants
and characteristics

Prognostic
variable(s)

Confounders OR
stratification
strategy

Outcomes and

Hamabe 2011°*

Age: 0.95 (0.94 to 0.97)

Hypertension: 0.90 (0.64 to 1.27)

Metabolic syndrome (including 3 or 4 of the risk factors: obesity, hypertension, dyslipidaemia and dysglycemia): 2.99 (1.62-5.5)

High risk of bias for all outcomes

Kim 2014C*

Prospective cohort study. Mean 28.7 months (SD 13.2) follow-up.
Logistic regression analysis
N=2307 recruited. N=1154 of these did not have NAFLD at baseline and were included in the analysis.

Inclusion criteria
Pts in a medical check-up programme.

Exclusion criteria

Positive hepB or hepC. Alcohol consumption >20 g/day. Know liver disease due to another aetiology. Taking medication for diabetes, HT, and
hyperlipidaemia.

Patient characteristics
For non-NAFLD pts at baseline: age mean 52.1. 34.4% women. BMI mean 22.5 kg/m2. HDL-c 53.8%.

Study population
Conducted in Korea. People participating in 2 subsequent medical check-up programmes. NAFLD diagnosed by ultrasound.

Key risk factors: age, BMI, blood pressure, HDL, triglycerides, weight difference.

For the MV analysis - all variables considered in the study: age, BMI, MS, weight difference, gender.

For the model — all variables considered in the study: age, baseline BMI, weight difference, blood pressure, HDL, triglycerides, fasting blood sugar,
gender.

*Definitions: obesity was defined as BMI =25 kg/m?2.
17.2% (n=199) pts without NAFLD at baseline developed NAFLD at follow-up
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Reference
effect sizes

Comments

Reference

Study type and
analysis

Number of
participants

and characteristics

Kim 2014C>"

Non-obese pts — association* between baseline variables and the development of NAFLD - OR (95% Cl):
Age: 1.03 (1.02 to 1.04)

BMI: 1.50 (1.16 to 1.30)

Obese pts — association* between baseline variables and the development of NAFLD - OR (95% Cl):
Age: 1.02 (1.00 to 1.03)

BMI: 1.09 (0.98 to 1.23)

MODEL** in non-obese pts — association between baseline variables and the development of NAFLD - OR (95% Cl):
Blood pressure >130/85 mmHg: 1.16 (0.83 to 1.60)

Triglycerides 2150 mg/dl: 1.54 (1.10 to 2.14)

MODEL** in pts — association between baseline variables and the development of NAFLD - OR (95% Cl):
Blood pressure 2130/85 mmHg: 1.19 (0.86 to 1.63)

Triglycerides 2150 mg/dl: 1.29 (0.91 to 1.83)

*adjusted for age, BMI, MS, weight difference, gender.
**adjusted for age, baseline BMI, weight difference, blood pressure, HDL, triglycerides, fasting blood sugar, gender.

High risk of bias for all outcomes — does not mention blinding

Lee 2010°"°

Prospective cohort study. 1 year follow-up.
Cox proportional hazards regression analysis

N=1705 (healthy pts that had 2 evaluations >1 year apart) were included in the analysis.

Inclusion criteria

Adults aged 20 years or more. Visited Center of Health Promotion in 2004 to have health examinations, and had at least 2 evaluations at least 1
year after baseline examination.

Exclusion criteria

Excessive alcohol consumption >20 g/day. Abnormal level of GGT and ALT. Positive seromarklers for hepB or C. Biliary disease. Liver cirrhosis.
Malignant disease.
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Reference

Prognostic
variable(s)

Confounders OR
stratification
strategy

Outcomes and
effect sizes

Comments

Reference

Study type and
analysis

Number of
participants

and characteristics

Lee 2010°"°

Patient characteristics

Healthy pts (without hepatic steatosis) at baseline: age mean 43.6 (SD 8.5). 751 women. BMI >25 kg/m2 22.6%. BP >2130/85 mmHg 19.8%.
triglycerides >150mg/dl 11.7%. HDL-c <40 (men) and <50 (women) mg/dl 21.9%.

Study population
Conducted in Korea. People participating in health examinations in 2004 at a centre of health promotion in a Korean University. NAFLD diagnosed
by ultrasound.

Key risk factors: BMI 225 kg/m2, blood pressure >130/85 mmHg, triglycerides 2150mg/dl, HDL-c <40 (men) and <50 (women) mg/dl.

All study variables looked at as prognostic factors were: BMI 225 kg/m2, blood pressure >130/85 mmHg, triglycerides >150mg/dl, HDL-c <40
(men) and <50 (women) mg/dl, fasting glucose =100 mg/dI2.

*Definitions: obesity was defined as BMI 225 kg/m?2.

13.3% (n=226) pts without NAFLD at baseline developed NAFLD at follow-up
Association between baseline variables and the development of NAFLD - HR (95% Cl):
BMI 25 kg/m2: 2.46 (1.88 to 3.22)

Blood pressure 2130/85 mmHg: 0.99 (0.72 to 1.34)

Triglycerides 2150 mg/dl: 2.10 (1.52 to 2.89)

HDL-c (M <40, F <50 md/dl): 1.23 (0.91 to 2.22)

Metabolic syndrome (3-5 components at baseline): 5.91 (3.93-8.89)

Low risk of bias for all outcomes

Speliotes 2010A°®® FRAMINGHAM HEART STUDY DATA

Prospective cohort study. UNCLEAR EXACT follow-up time.
Multivariate regression analysis

N=3529 recruited (n=1418 from the Offspring cohort, and n=2111 from the Third generation cohort). N=2509 were tested for NAFLD
(tomography scan) and had follow-up data, and so were included in the analysis.

Inclusion criteria
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Reference

Prognostic
variable(s)

Confounders OR
stratification
strategy

Outcomes and
effect sizes

Speliotes 2010A°® FRAMINGHAM HEART STUDY DATA

Framingham participants. Favoured individuals who still resided in the greater New England area and included 755 families. Age>35 years (men)
and 240 years (women).

Exclusion criteria

Pregnant women. Weight >160kg. Un-interpretable tomography scans for fatty liver. Did not attend Offspring examination 7. Excessive alcohol
drinking (>7 drinks/week for men or >14 drinks/week for women). Missing covariate profile.

Patient characteristics

For all pts at baseline: age mean 51 years. 51% women. BMI mean 27.6 kg/m2. Waist circumference mean 96.5 (SD 14.3) cm. HDL-c mean 52.5
(SD 15.8) mg/dl. Triglycerides median 103 (IQR71-155) mg/dl. HOMA IR median 2.63 (IQR 2.11 — 3.54). Type 2 diabetes n=173 (6.7%). Obesity
(BMI 230) n=685 (26.5%).

Study population

Conducted in USA. People from the Offspring and Third generation cohorts participating in the Framingham study. NAFLD diagnosed by
multidetector computed tomography scan (liver phantom ratio).

Key risk factors*:

Dichotomous: diabetes, hypertension, metabolic syndrome

Continuous: triglycerides,

NOTE: BMI and waist circumference were assessed but the analysis for these only adjusted for 2 of our pre-specified confounders.
*definitions: diabetes = fasting plasma glucose =126 mg/dl or Tx with insulin or hypoglycaemic agent. Hypertension (HT) = SBP >140/DBP >90
mmHg or on anti-HT medication. Obesity =BMI 230 kg/m2.

All study variables looked at were: age, BMI, waist circumference, gender, alcoholic drinks/week, menopausal status, HRT, smoking, VAT (visceral
adipose tissue).

17% patients had NAFLD at follow-up

Association between baseline variables and the development of NAFLD, dichotomous outcomes- OR (95% Cl):
Triglycerides: 1.25 (1.19-1.32), p<0.001

Hypertension: 1.52 (1.17 to 1.97), p=0.002

Diabetes: 1.64 (1.11 to 2.41)

Metabolic syndrome: 1.95 (1.48 to 2.56)
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Reference

Comments

Reference

Study type and
analysis

Number of
participants
and characteristics

Prognostic
variable(s)

Confounders OR
stratification
strategy

Outcomes and
effect sizes

Speliotes 2010A°® FRAMINGHAM HEART STUDY DATA

High risk of bias for all outcomes — does not mention blinding

931

Sung 2012
Prospective cohort study. Mean 4.37 years follow-up.

Logistic regression analysis

N=3577 recruited. N=2589 of these did not have NAFLD at baseline and were included in the analysis.

Inclusion criteria

E that had occupational health check with data collected for liver by ultrasounds and other relevant variables. People without NAFLD at baseline
were only included if they had a further ultrasound at follow-up.

Exclusion criteria
Positive markers for hep B or C. Excessive alcohol consumption (>20 g/day).

Patient characteristics

For non-NAFLD pts at baseline: age mean 42.6 (SD 8.5). 49.6% women. BMI mean 22.9 (SD 2.6) kg/m2. Waist circumference mean 77.0 (SD
8.4)cm. SBP mean 115.2 (SD 13.8) mmHg. DBP mean 74.6 (SD 9.9) mmHg. Triglyceride median 1.10 (IQR 0.8 — 1.51) mmol/Il. HDL-c mmol/I mean
1.54 (SD 0.30) mmol/l. HOMA-IR mean 1.95 (SD 0.69).

Study population
Conducted in Korea. Employees who had an occupational health check. NAFLD diagnhosed by ultrasound and blood tests for liver function (ALT).

Key risk factors: age, triglycerides, HDL-c, waist circumference, blood pressure (DBP).

All study variables looked at were: age, triglycerides, HDL-c, waist circumference, blood pressure (DBP), gender, glucose, insulin, hsCRP, ALT,
platelets, smoking.

16.6% (n=430) pts without NAFLD at baseline developed NAFLD at follow-up
Association between baseline variables and the development of NAFLD - OR (95% Cl):
Age: 0.99 (0.98 to 1.00), p=0.176
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Reference

Comments

Reference

Study type and
analysis

Number of
participants

and characteristics

Prognostic
variable(s)

Confounders OR

Sung 2012°*!

Triglycerides (per mmol/l increase): 1.38 (1.18 to 1.61), p<0.0001
HDL-c (per mmol/l increase): 0.82 (0.55 to 1.24), p=0.345

Waist circumference (per cm increase): 1.08 (1.06 to 1.10), p<0.0001
DBP: 1.00 (0.99 to 1.02), p=0.656

High risk of bias for all outcomes — does not mention blinding

Xu 20138%!

Prospective cohort study. 5 year follow-up.
Cox proportional hazards regression analysis
N=6905 recruited. N=6403 of these did not have NAFLD at baseline. N=5562 had follow-up data and were included in the analysis.

Inclusion criteria
Non-obese employees from a chemical company in China. Attended health examination during 2006.

Exclusion criteria

Excessive alcohol consumption (>140 g/week for men, and >70g/week for women). History of viral hepatitis. Autoimmune hepatitis. Other known
causes of liver disease. BMI 225 kg/mg2 . Taking hepatoxic medications, anti-hypertensives, anti-diabetics, lipi-lowering agents, or
hyperuricaemic agents.

Patient characteristics

For non-NAFLD pts at baseline: age mean 43.0 (SD 12.5). 3952 women. BMI mean 21.5 (SD 2.0) kg/m2. Waist circumference mean 74.8 (SD 7.1)
cm. SBP mean 117.7 (SD 14.4) mmHg. DBP mean 74.4 (SD 8.9) mmHg. HDL-c median 1.30 (IQR 1.09 — 1.60).

Study population

Conducted in China. People participating in medical check-up programmes. NAFLD diagnosed by ultrasound and the exclusion of other known
etiology of chronic liver disease.

Key risk factors: age, BMI, waist circumference, blood pressure, triglycerides, HDL-c.

For the MV analysis — unclear which variables were adjusted for. All study variables looked at as prognostic factors were: age, gender, BMI, waist
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Reference
stratification
strategy

Outcomes and
effect sizes

Comments

Xu 20138

circumference, blood pressure, triglycerides, HDL-c, gender, y-glutamyltransferase, total cholesterol, LDL-c, Fasting plasma gluco.0se, serum uric
acid, direct bilirubin, indirect bilirubin, haemoglobin, platelet count.

8.9% (n=494) pts without NAFLD at baseline developed NAFLD at follow-up
Association between baseline variables and the development of NAFLD - HR (95% Cl):
Age: 0.98 (0.97 to 0.99), p<0.001

BMI: 1.22 (1.13 to 1.32), p<0.001

Waist circumference: 1.08 (1.06 to 1.10), p<0.001

SBP: 1.00 (0.99 to 1.01), p=0.951

DBP: 1.01 (1.00 to 1.02), p=0.207

Triglycerides: 1.21 (1.07 to 1.37), p=0.002

HDL-c: 0.57 (0.34 to 0.96), p=0.035

Low risk of bias for all outcomes
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Diagnosis of NAFLD

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Borman 2013"

Prospective validation study

1 (n=250)

Five Canadian hepatology centres

Study supported by Echosens (Paris, France).

July 2009 and July 2010.

Median age (IQR): 50 years (43-57). 65% Male. Ethnicity NR

Adults (218 years) with chronic liver disease of any etiology and a BMI >28kg/m” who had undergone liver biopsy
within 6 months or were scheduled to undergo biopsy within 1 month.

Exclusion criteria: BMI <28 kg/mz, previous liver transplant, known malignancy or other terminal disease, refusal to
undergo biopsy, missing lab data for FLI calculation.

Liver disease aetiology: 40% viral hepatitis, 48% NAFLD, 12% other.

Fatty liver index (FLI)

Calculation: {[e 0.953*In(triglycerides, mg/dL) + 0.139*(BMI, kg/m2) + 0.718*In(GGT, U/L) + 0.053*In(waist
circumference, cm) — 15.745)] / [1 + (e 0.953*In(triglycerides, mg/dL) + 0.139*(BMI, kg/m2) + 0.718*In(GGT, U/L) +
0.053*In(waist circumference, cm) — 15.745)]} x 100

Accuracy of FLI at optimal thresholds defined by the maximal sum of sensitivity and specificity - 79

Liver biopsy, obtained under ultrasound guidance, were fixed, paraffin embedded, and stained with at least
hematoxylin and eosin and Masson’s trichrome.

Two experiences hepatologists analysed biopsy specimens independently without knowledge of clinical data.
Steatosis was assessed as the percentage of hepatocytes containing lipid droplets and categorised according to NAFLD
activity score (NAS) SO <5%, S1 5-33%, S2 34-66%, and S3 >66%

Steatosis > 5%
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137
Study Borman 2013

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 156
FP 26
FN 37
TN 28

Sensitivity 81%

Specificity 49%

PPV 84%

NPV 43%

Area under the curve 0.67 (0.59-0.76)

Author reported diagnostic accuracy for sub-group of NAFLD patients (not enough raw data to calculate 2x2 table): sensitivity 86%, specificity 50%, PPV 96%,
NPV 20%, AUROC 0.68 (0.43-0.94)

General limitations according to QUADAS II: Index test threshold not pre-defined, unclear timing between index test and reference standard, unclear if index
test interpreted without knowledge of reference standard.

201

Study Chiang 2014

Study type Prospective study

Number of studies (humber of 1 (n=63)

participants

Countries and Settings Taiwan

Funding Supported by grants from the Chang Gung Memorial Hospital and Chang Gung Medical Foundation Institutional Review
Board. GE Healthcare provided technical support.

Duration of study Unclear — begins March 2013

Age, gender, ethnicity Mean age (range): 30 (18-47), 46% Male. Ethnicity NR
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Study
Patient characteristics

Index test

Reference standard

Target condition

201

Chiang 2014

Living donors with complete pre-transplant MRI evaluation and liver biopsy results.

MR IDEAL IQ

Performed on a 1.5-T MR scanner. A multiecho 3D SPGR IDEAL sequence with fly-back gradients were employed for
evaluation of liver steatosis. IDEAL |1Q technique is a T1-independent, T2*-corrected chemical shift-based fat-water
separation method with multipeak fat spectral monitoring. To estimate hepatic fat fraction, the signal intensity from
regions of interest in liver were calculated in an IDEAL fat fraction map image.

All measurements were performed by two experiences radiologists.

Cut-off 3.42

Liver biopsy

Zero-hour biopsies obtained by wedge resection during surgery. Histologic grading of macrovesicular steatosis was
performed by two independent radiologists. Hepatic steatosis graded as a quantitative evaluation of percentage of
hepatocytes: <5%. 5-10%, 11-15%, >15%.

Macrovesicular steatosis > 5%

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 15
FP 11
FN O

TN 37

Sensitivity 100%
Specificity 77.1%

Area under the curve 0.98 (0.00-1.00)

General limitations according to QUADAS II: Unclear if index test threshold was pre-defined, unclear timing between index test and reference standard,
unclear if index test interpreted without knowledge of reference standard.

Study
Study type

205

Chon 2014

Prospective study
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Study

Number of studies (number of
participants

Countries and Settings

Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Chon 2014°®

1 (n=135)

Single centre, University College Hospital, Korea

None reported

Between November 2011 and July 2012
Mean age (range): 51 years (18-63). Male 64.4%. Ethnicity NR

Patients receiving liver biopsy and CAP for diagnoses of chronic liver diseases or decisions to treat. No previous or
current drugs for hyperlipidaemia, insulin sensitisers, antioxidants, or ursodeoxycholic acid, antivral treatments using
nucleot(s)ide analogues or interferon/ribavirin and immunosuppressive agents. Ten patients excluded for unreliable
liver stiffness values, liver stiffness measurement failure, non-interpretable biopsies, and the presence of hepatic
malignancy.

Average BMI (range): 24.4 kg/m2 (14.3-33.5)

Liver disease aetiology: NAFLD 41.5%, Hepatitis B 34.8%, Hepatitis C 8.9%, other 14.8%

CAP

Measures ultrasonic attenuations at 3.5 MHz using signals acquired by FibroScan. The CAP is calculated only when liver
stiffness is valid for the same signals, ensuring that one obtains liver ultrasonic attenuation simultaneously and in the
same volume of liver parenchyma as liver stiffness measurement. Final CAP was the median of individual CAP values
using the same valid measurements.

In 91.8% of cases CAP measurement was performed at the same site as biopsy to reduce potential bias.

Optimal CAP cut-off values for maximum sensitivity and specificity: steatosis 25% 250 dB/m and >34% 299 dB/m

Ultrasound-guided liver biopsy performed same day as CAP. Specimens were fixed in formalin and embedded in
paraffin, then 4-um thick sections subjected to haematoxylin-eosin and Masson’s trichrome staining. All liver samples
evaluated by an experienced hepatopathologist who had no access to clinical data.

Steatosis of any aetiology assessed as the percentage of hepatocytes containing lipid droplets following NAFLD activity
score (NAS) SO <5%, S1 5-33%, S2 34-66%, and S3 266%

Steatosis 25%
Steatosis 234%

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study

prevalence

prevalence
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Study
Steatosis 25%
TP 68

FP 2

FN 25

TN 40

Sensitivity 73%
Specificity 95%
PPV 97%

NPV 61.5%

Area under the curve 0.885 (0.818-0.933)

Chon 2014°%
Steatosis 234%
TP 28

FP 14

FN 6

TN 87

Sensitivity 82%

Specificity 86%

PPV 66.7%

NPV 93.5%

Area under the curve 0.894 (0.829-0.940)

General limitations according to QUADAS II: Index test threshold not pre-defined.

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Dasarathy 20097

Prospective study

1 (n=73)

Single centre Gastroenterology division of an urban medical centre, USA
Part funded by an NIH Institutes of Health grant

Unclear

Mean age (SD): 48 (10.7). Male 66%. Ethnicity NR

Patients undergoing elective liver biopsy for clinical indications of abnormal liver function or clinical suspicion of liver
disease.

Mean BMI (SD): 30.6 kg/m” (6.9)

Liver disease aetiology: NAFLD 28.8%, Hepatitis B 9.6%, Hepatitis C 52.1%, other 9.6%

Real time ultrasound performed using a Sonosite Micromaxx. Ultrasound performed just prior to biopsy by a single
investigator masked to the clinical diagnosis. Results initially categorised into the presence or absence of hepatic
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Study

Reference standard

Target condition

Dasarathy 2009°*

steatosis. An attempt was also made to differentiate the degree of steatosis during ultrasound interpretation into no
fat, mild fatty liver and severe fatty liver. Predefined criteria for determining the severity of hepatic steatosis included
the presence of bright echoes or increased hepatorenal contrast indicative of mild steatosis, presence of both bright
echoes and increased hepatorenal contrast as well as vessel blurring indicative of moderate steatosis and severe
steatosis was considered to be present when in addition to the criteria for moderate steatosis there was evidence of
posterior bean attenuation and non-visualisation of the diaphragm.

Percutaneous liver biopsy performed using an 18G Bard Monopty biopsy gun with a single pass by the percutaneous
route in the right lower intercostal space. Hematoxylin and eosin stained slides were used for assessing the type and
degree of steatosis. Biopsy reviewed by a pathologist masked to clinical indication or sonographic findings.

Severity of hepatic steatosis was classified as mild if the area of involvement by fat was 5-35%, moderate when >35-
66% and severe when >65%

Macrovesicular fat >5%

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 38
FPO
FN 8
TN 27

Sensitivity 83%
Specificity 100%

Area under the curve 0.912 (0.847-0.977)

General limitations according to QUADAS II: No serious limitations — adequate selection, index and reference test flow and timing.

Study
Study type

Number of studies (number of

participants

De Lédinghen 2012>*

Prospective study

1(n=112)
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Index test
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oct

Reference standard

Target condition

De Lédinghen 2012%*

Single-centre Hospital Hepatology unit, France
Study sponsored by Echosens
Between June 2009 and July 2010

Mean age (SD): 53.8 years (12.2). Male 48.3%. Ethnicity NR

Exclusions based on unreliable liver stiffness measurements or liver biopsies unsuitable for staging.
Aetiologies for chronic liver disease: NAFLD 25%, chronic hepatitis C 36%, alcoholic liver disease 5.3%, other 34%

CAP, FLI, Steatotest

Steatotest includes alpha2-macroglobin, apolipoprotein A1, haptoglobin, total bilirubin, AST, ALT, GGT, fasting glucose,
total cholesterol, tryglicerides, weight and height, agjusted for age and gender. Scores range from 0 to 1.00. Steatotest
score computed on the Biopredictive website.

FLI calculated according to the formula: {[e 0.953*In(triglycerides, mg/dL) + 0.139*(BMI, kg/m2) + 0.718*In(GGT, U/L) +
0.053*In(waist circumference, cm) — 15.745)] / [1 + (e 0.953*In(triglycerides, mg/dL) + 0.139*(BMI, kg/m2) +
0.718*In(GGT, U/L) + 0.053*In(waist circumference, cm) — 15.745)]} x 100

CAP performed using FibroScan by experienced operators. All patients measured using the 3.5 MHz standard M probe.
CAP computed only when associated liver stiffness measurement was valid and using same signals as the one used to
measure liver stiffness (same volume of liver parenchyma, namely between 25-65mm). The final CAP was the median
of individual CAP values.

Cut-off values were computed for maximising accuracy. CAP 311 dB/m, FLI 0.94, Steatotest 93.9

Liver biopsy performed by senior operators according to the Menghini technique using a 1.6mm diameter needle.
Specimens were fixed in formalin and paraffin embedded. 4 mm thick sections were stained with haematoxylin-eosin-
safran, Masson’s trichromic stain for collagen, Perl’s stain for iron and Gordon Sweets reticulin stain.

All liver biopsies were analysed by the same experienced heparopathologisr who was blinded to CAP results.

Steatosis was graded by visual assessment as SO <10% hepatocytes, S1 11-33%, S2 34-66%, S3 67-100%

Steatosis 234%
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Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

CAP
TP 19
FP 5
FN 14
TN 74

Sensitivity 57%

Specificity 94%

PPV 81%

NPV 83%

Area under the curve 0.86 (0.78-0.95)

De Lédinghen 2012

242

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

FLI
TP 9
FP 3
FN 24
TN 76

Sensitivity 27%

Specificity 96%

PPV 73%

NPV 74%

Area under the curve 0.71 (0.59-0.83)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

Steatotest
TP 3

FP 1

FN 30

TN 78

Sensitivity 10%

Specificity 99%

PPV 75%

NPV 71%

Area under the curve 0.73 (0.61-0.84)

General limitations according to QUADAS II: Index test thresholds not pre-defined and unclear if interpreted by someone blinded to biopsy results. Author
calculated PPV and NPV slightly off when calculate 2x2 data according to author-reported prevalence and sens, spec.

De Moura Almeida 2008

Study
Study type

Number of studies (number of
participants

Countries and Settings Brazil

Funding
Duration of study
Age, gender, ethnicity

Patient characteristics

1 (n=105)

244

Prospective study

Supported by PAPES/CNPq n° 400267/2006-3
From October 2004 to May 2005.

Mean age (SD): 37.2 years (10.6). Male 25%. Ethnicity NR

such as hypertension, diabetes, dyslipidaemia or sleep apnoea).

Obese adults (>18 years) undergoing bariatric surgery (BMI >40 kg/m2 or >35 kg/m2 if associated with other conditions
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De Moura Almeida 2008***

Study
Patients with alcohol intake >20 g/d or those with other chronic liver diseases (hep B or C infection,
haemochromatosis, autoimmune hepatitis, Wilson’s disease, primary biliary cirrhosis, a-1 antitrypsin-deficiency) were
excluded (n=17).

Index test Ultrasound as part of routine preoperative assessment carried out by different radiologists. Definition of steatosis
based on diagnosis criteria such as diffuse hyperechoic echotexture, deep attenuation, increased liver echotexture
compared with the kidney and vascular blurring.

Reference standard Intraoperative wedge biopsy. All samples processed and examined by single pathologist using haematoxylin-eosin
stain. Hepatic steatosis graded according to the involved hepatocytes: Grade |: 5-25%, grade Il: 25-50%, grade Ill: 50-
75%, grade 1IV: >75%.

Target condition Steatosis 25%

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 61
FP 1

FN 33
TN 10

Sensitivity 65%
Specificity 91%

PPV 98%

NPV 23%

Area under the curve NR

General limitations according to QUADAS II: Unclear if index test interpreted without knowledge of reference standard and although index test threshold may
be predefined it is “explained elsewhere” and not detailed in the current paper.

295
study Fedchuk 2014

Study type Retrospective analysis of medical records
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Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

295

Fedchuk 2014
1 (n=324)

France

Funding received from the European Community’s Seventh Framework Programme
Between 2000-2010

Median age (IQR): 54 years (45-60). Male 64%. Ethnicity NR

Liver biopsy’s performed for clinical and/or ultrasonographic suspicion of NAFLD.

Median BMI (IQR): 29 kg/m” (26-33)

Exclusion criteria: alcohol consumption 230 g/day in men or 220 g/day in women, presence of Hep B surface antigen or
anti-hepaticis C virus antibodies, genetic haemochromatosis, autoimmune hepatitis, primary biliary cirrhosis, primary
sclerosing cholangitis, alpha 1-antitrypsin deficiency, Wilson’s disease, drug-induced liver disease, cardiac insufficiency
or any other chronic liver disease or patients taking medications that could induce secondary NASH.

FLI, NAFLD liver fat score

Calculated with clinical, anthropometric and laboratory data retrieved at the time of each liver biopsy.

FLI calculated according to the formula: {[e 0.953*In(triglycerides, mg/dL) + 0.139*(BMI, kg/m2) + 0.718*In(GGT, U/L) +
0.053*In(waist circumference, cm) — 15.745)] / [1 + (e 0.953*In(triglycerides, mg/dL) + 0.139*(BMI, kg/m2) +
0.718*In(GGT, U/L) + 0.053*In(waist circumference, cm) — 15.745)]} x 100

NAFLD-LFS calculated according to formula: -2.89+1.18*metabolic syndrome (yes=1, no=0) + 0.45*type 2 diabetes
(yes=2, no=0) + 0.15* insulin(mU/L) + 0.04* AST(U/L) — 0.94* AST/ALT

Optimal cut-offs identified using the Youden index FLI 60, and 82, NAFLD-LFS 0.16.

Ultrasound-guided liver biopsy. Formalin-fixed, paraffin-embedded and haematoxylin & eosin and Picrosirius Hemalun
stained. All graded by single pathologist blinded to clinical data and categorised according to Kleiner: none <5%, mild
>5-33%, moderate >33-66%, and severe >66%.

Steatosis 25%
Steatosis >33%
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Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

FLI: Steatosis 25%
TP 235

FP 2

FN 74

TN 13

Sensitivity 76%

Specificity 87%

PPV 99%

NPV 15%

Area under the curve 0.83 (0.72-0.91)

Fedchuk 2014°%
Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

NAFLD-LFS: Steatosis 25%
TP 201

FP 2

FN 108

TN 13

Sensitivity 65%

Specificity 87%

PPV 99%

NPV 11%

Area under the curve 0.80(0.69-0.88)

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

FLI: Steatosis >33%
TP 109

FP 43

FN 75

TN 97

Sensitivity 59%

Specificity 69%

PPV 71%

NPV 56%

Area under the curve 0.65(0.59-0.71)

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

NAFLD-LFS: Steatosis >33%
TP 144

FP 57

FN 40

TN 83

Sensitivity 78%

Specificity 59%

PPV 71%

NPV 67%

Area under the curve 0.72(0.66-0.77)

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection, lack of clarity around whether the
steatosis biomarkers were calculated without knowledge of biopsy outcome and unclear timing of biomarker measurements with respect to reference
standard (suggests some could be taken as much as six months apart).

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding
Duration of study

Age, gender, ethnicity

Ferraioli 2014°®

Cross-sectional study

1 (n=109)

Single centre, Italy

FibroScan device made available by Echosens

From Feb 2012 to Nov 2013

Mean age (SD): 43.1 years (10.5). Male 26%. Ethnicity NR
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Patient characteristics

Index test

Reference standard

Target condition

Ferraioli 2014°%
Patients undergoing liver biopsy for chronic viral hepatitis based on the presence of serum markets of infection with
hepatitis B or C, or HIV infection and ALT levels >1.5 the upper normal limit, either persistently or intermittently.
Alcohol consumption <20 g/day.

Exclusions: decompensated liver cirrhosis.

50% BMI 225 kg/m’

CAP same day as liver biopsy.

CAP obtained using FibroScan 502 touch with M probe. All examinations carried out by the same experienced
physician.

Optimal cut-offs according to ROC curve: 219 dB/m and 296 dB/m

Ultrasound-assisted percutaneous liver biopsy performed by three experienced physicians using intercostal approach.
A disposable 1.4mm-diameter modified Menghini needle was used. All specimens were fixed in formalin and
embedded in paraffin. Specimens interpreted by single expert liver pathologist blind to CAP results but not the
patient’s clinical and biochemical data.

Steatosis expressed as percentage of fat in the hepatocytes and graded according to Kleiner method: SO <5%, S1 5-
33%, S2 34-66%, and S3 >66%

Steatosis 25%
Steatosis 234%

Results: 2x2 table calculated using author-reported sens, spec, PPV and NPV Results: 2x2 table calculated using author-reported sens, spec, PPV and NPV as
as prevalence does not reflect the missing data for the six patients who were ~ prevalence does not reflect the missing data for the six patients who were not

not analysed due to M-probe failure.

Steatosis 25%
TP 41

FP 31

FN 4

TN 33

Sensitivity 91%

Specificity 52%

PPV 57%

NPV 89%

Area under the curve 0.76 (0.67-0.84)

analysed due to M-probe failure.

Steatosis 234%
TP 9

FP 8

FN 6

TN 86

Sensitivity 60%

Specificity 91.5%

PPV 53%

NPV 93.5%

Area under the curve 0.82 (0.74-0.89)
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Ferraioli 2014°®

General limitations according to QUADAS II: Unclear if index test threshold was pre-defined, unclear if index test interpreted without knowledge of reference
standard. Six missing cases unable to be analysed due to M probe failure are not described histologically so therefore 2x2 calculations based on author-

reported accuracy measures.

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding
Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

418

Hepburn 2005

Retrospective analysis of ultrasound reports

1 (n=122)

Tertiary care gastroenterology clinic in a military academic medical centre, USA
None reported
Over a three year period

(reported separately for steatosis and no steatosis) mean age (SD): steatosis 47.9 years (10.3); no steatosis 46.3 years
(10.3). Male: steatosis 63%; no steatosis 67%

Computerised records of all patients who underwent screening hepatic ultrasound with hepatitis C infection confirmed
by serum HCV RNA PCR testing.

Characteristics reported for 164 patients with ultrasound results but analysis only includes 122 with available biopsy
specimens.

Ultrasound

ALT Ultramark HDI 3000 or 5000 Ultrasound System. Ultrasound reports scored on a binomial variable. If the
ultrasound report mentioned steatosis as a finding it was designated positive. If the ultrasound did not mention
steatosis it was labelled negative. Equivocal studies containing phrases such as “possible steatosis” or “inflammation
and steatosis” were excluded from the final analysis. Reports did not distinguish between diffuse or focal fatty liver.

Liver biopsies generally performed within 1-2 months of hepatic ultrasound (none included that were >6 months after
ultrasound). Two pathologists retrospectively reviewed the biopsies and a percentage of steatosis was assigned to each
specimen. Pathologists were blinded to ultrasound results and clinical characteristics of the patients. Compared stages
of 0-2%, 2-10%, 10-30%. 30-60% and >60% as well as a binomial comparison of significant steatosis vs. not significant
>30%.
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418
study Hepburn 2005

Target condition Steatosis >30%
Results: 2x2 table calculated using author-reported sens, spec, PPV and NPV as prevalence only reported for ‘any steatosis’ (>2%) rather than steatosis >30%

TP 12
FP 28
FN 8

TN 74

Sensitivity 60%
Specificity 73%

PPV 30%

NPV 90%

Area under the curve NR

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection, lack of clarity around whether the

ultrasounds were interpreted without knowledge of biopsy outcome and unclear timing of ultrasound with respect to reference standard (suggests possible
range of one to six months). Prevalence for stages of steatosis not reported so does not allow checking of author-reported diagnostic accuracy results.

484

Study Jun 2014

Study type Prospective study

Number of studies (number of 1 (n=3,855)

participants

Countries and Settings Medical centre, Korea

Funding None reported

Duration of study Feb 2001 — April 2012

Age, gender, ethnicity Mean age (SD) 29 years (8.8). Male 66.5%. Ethnicity NR

Patient characteristics Potential living donors undergoing percutaneous liver biopsy as part of a pre-donation workup procedure.

Excluded if 240 g/week alcohol use, and the presence of serum hepatitis B surface antigen and hepatitis C virus
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Index test

Reference standard

Target condition

Jun 2014°*
antibodies as well as antibodies to HIV.

Note: characteristics only reported for 1766/3859 patients who went on to become actual donors.
Mean BMI 22.8 kg/m” (SD 2.6)

Abdominal Doppler ultrasonography for the detection of parenchymal liver disease

Steatosis was diagnosed on the basis of the presence of liver brightness and posterior attenuation with stronger
echoes in the hepatic parenchyma versus the renal parenchyma, vessel blurring and narrowing of the lumina of the
hepatic veins. Hepatic steatosis was also diagnosed when the difference between hepatic and splenic attenuation
exceeded +10 HU on non-contrast-enhanced CT scans. Results were expressed in terms of a binary outcome: the
presence or absence of hepatic steatosis. Two hepatic radiologists assessed each scan by consensus.

Liver biopsy as part of routine preoperative evaluation for living donor liver transplantation. Ultrasound-guided
percutaneous biopsy of the right liver lobe performed via the intercostal approach with 10-gauge needles. Two or
more biopsy specimens, each approximately 1.5cm in length were obtained from every patient. For the present study,
archived formalin-fixed, paraffin-embedded specimens obtained from wedge biopsies were sliced thinly and they were
examined after haematoxylin and eosin staining.

The extent of macovesicular and microvesicluar steatosis was quantified with a percentage scale (amount of liver
parenchyma that was replaced by macro- or microvesicular lipid droplets) and a 4-grade classification was based on
their sum: grade I: 5 to <15%, grade II: 15 to <30%, grade IlI: 230%.

Steatosis 25%
Steatosis 230%

Results: 2x2 table calculated using author-reported sens, spec, PPV and NPV Results: 2x2 table calculated using author-reported sens, spec, PPV and NPV as
as prevalence only reported for those who went on to be actual liver donors.  prevalence only reported for those who went on to be actual liver donors.

Steatosis 25%
TP 903

FP 262

FN 858

TN 1833

Sensitivity 51%
Specificity 87.5%

PPV 77.6%

NPV 68%

Area under the curve NR

Steatosis 230%
TP 343

FP 818

FN 62

TN 2633

Sensitivity 85%
Specificity 76%

PPV 29.6%

NPV 97.7%

Area under the curve NR
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Study

Jun 2014

General limitations according to QUADAS II: No characteristic information available for full sample size (only those who went on to become actual donors).
Unclear if index test interpreted without knowledge of reference standard and unclear interval between index test and reference standard. Prevalence for
stages of steatosis not reported so does not allow checking of author-reported diagnostic accuracy results.

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Junior 2012*¢

Retrospective analysis of medical records

1 (n=259)

Brazil

None reported

From January 2007 to August 2010

Mean age (range): 38.38 years (20-65). Male: 18.5%. Ethnicity NR

All records of patients submitted to bariatric surgery.

Alcohol induced liver disease was excluded since one of the contraindications of bariatric surgery at the current
institution is present and/or past abuse of alcohol (>30 g/day). Patients with other liver diseases such as viral hepatitis
and haemochromatosis were also excluded.

Mean BMI (SD): 49.84 kg/m” (7.44).

Disease aetiology: NAFLD 92.27%

Abdominal ultrasonography was performed in all patients as our preoperative routine. No single radiologist was
designated to perform the exam, but at least five different physicians performed it during the 43 months of the study.

Wedge liver biopsies during Roux-en-Y gastric bypass. Liver biopsies were routinely stained with haematoxylin and
eosin, Masson’s trichrome, and special stains for iron. Two liver pathologists examined them and determined stage of
steatosis according to Brunt: Mild grade I: steatosis (predominantly macrovesicular) involving up to 66% of biopsy;
Moderate grade Il: steatosis of any degree; Severe grade Ill: panacinar steatosis.

Steatosis >33%
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o 486
Study Junior 2012

Results: 2x2 table calculated using author-reported sens, spec, PPV and NPV as prevalence only reported for any level of steatosis.

TP 32
FP 48
FN 4
TN 175

Sensitivity 89.5%
Specificity 78.5%

PPV 41%

NPV 95.5%

Area under the curve NR

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection, lack of clarity around whether the
ultrasounds were interpreted without knowledge of biopsy outcome and unclear timing of ultrasound with respect to reference standard. Prevalence for
stages of steatosis not reported so does not allow checking of author-reported diagnostic accuracy results.

Koelblinger 2012°%

Study

Study type Prospective study

Number of studies (humber of 1 (n=35)

participants

Countries and Settings Single-centre, Austria

Funding None reported

Duration of study From March 2008 to October 2010

Age, gender, ethnicity Male mean age (SD): 60.7 years (7.4). Female mean age (SD): 60.3 years (12.1). Male 49%. Ethnicity NR.
Patient characteristics 31/35 on neoadjuvant chemotherapy.

Indication for liver resection: Colorectal metastases 31/35, cholangiocarcinoma 3/35, adenoma 1/35
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Study Koelblinger 2012°%
Index test 3.0 T MRS of the liver within one week prior to hepatic resection
Single voxel MR spectroscopic data with a volume of interest size of 30mm x 30mm x 30mm were obtained using a
point resolved spatially located spectroscopic pulse (PRESS) sequenced (TE 30ms; TR 2000ms; 4 acquisitions; 2 dummy
scans 1024 data points) within one breath hold (duration 12 s) with automatic shimming. The VOI was positioned in the
superior and the inferior right liver lobe distant from tumor tissue and major vascular structures and the
measurements were performed twice in each VOI position. One operator, who was unaware of the histopathological
results, processed all spectra using the vendor’s post-processing software. This included automatic phase correction
based on the water and 200ms exponential filter. AUC were calculated by the software for the water and fat peaks
after T1 and T2 correction using previously validated values.
Optimal cut-off values where the sum of the sensitivity and specificity become largest were calculated: MRS 2.7%

Reference standard H&E stained resection specimens. The percentage of micro- and macrovesicular steatosis was assessed by two
hepatopathologists.
Graded as 230% marked steatosis and <5% no steatosis.

Target condition Steatosis 230%
Results: 2x2 table calculated using author-reported raw data

TP 12
FP 3
FN O
TN 20

Sensitivity 100%
Specificity 87%

PPV 80%

NPV 100%

Area under the curve NR

General limitations according to QUADAS II: No serious limitations — adequate selection, index and reference test flow and timing.
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Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Lassailly 2011°*

Prospective validation cohort

1 (n=288)

France

Support provided by OSEO

From 2006 to 2009

Mean age (SD): 41.6 years (12.8). Male 24%. Ethnicity NR

Severely obese patients referred for evaluation in view of bariatric surgery.

BMI >35 mg/mz, at least one comorbidity factor (arterial hypertension, diabetes mellitus) for at least 5 years and
resistance to medical treatment, absence of medical or psychological contraindications for bariatric surgery, absence of
current excessive drinking and no history of past excessive drinking for a period longer than 2 years in the past 20
years, absence of long-term consumption of hepatoxic drugs and negative screening of chronic liver diseases including
negative testing for hepatitis B surface antigen and hepatitis C antibodies and no evidence of genetic
haemochromatosis

Mean BMI (SD): 48.6 kg/m’ (8.9)

Steatotest

Includes a2-macroglobulin, apolipoprotein Al, haptoglobin, total bilirubin, GGT, ALT, serum glucose, triglycerides, and
cholesterol, adjusted for age, sex, and BMI. Scores ranged from 0 to 1.00. Predetermined conversion for steatosis
grade was 0.00-0.57 for SO, greater than 0.57-0.69 for S1, and greater than 0.69-1.00 for S2-S3.

Predetermined cut-offs: 0.38 and 0.69

Liver biopsies classified by two pathologists. Biopsies were routinely stained with hematoxylin and eosin and Masson’s
trichome. Graded using the NAS : SO <5%, S1 5-33%, S2 34-66%, and S3 266%

Steatosis 25%
Steatosis >33%
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Lassailly 2011°*

Study
Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

Steatosis 25%
TP 219

FP 18

FN 33

TN 18

Sensitivity 87%
Specificity 50%

PPV 65%

NPV 35%

Area under the curve NR

Steatosis >33%
TP 58

FP 31

FN 81

TN 118

Sensitivity 42%

Specificity 79%

PPV 65%

NPV 59%

Area under the curve 0.70 (0.63-0.75)

General limitations according to QUADAS II: Unclear if Steatotest interpreted without knowledge of the reference standard. Although cut-offs are stated as
predetermined no details are provided. Unclear timing between index test and reference standard.

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Lee 2007°%°

Retrospective analysis of medical records

1 (n=589)

Single medical centre, Korea

None reported

From July 2004 to September 2005

Mean age (SD): 31.1 years (9.5).Male 69%. Ethnicity NR.

Potential liver donors
Excluded alcohol intake of 40 g/week or more, a history of autoimmune liver disease or other liver diseases, a positive
serologic finding for hepatitis B or C virus, or AST or ALT levels exceeding 3-times the upper limit of normal.
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Index test

Reference standard

Target condition

Results: 2x2 table calculated using author-reported sens, spec and study

prevalence

Steatosis 25%
TP 151

FP 25

FN 152

TN 261

Sensitivity 50%
Specificity 91%
PPV 86%
NPV 63%

Area under the curve NR

Lee 2007°%°

Liver aetiology: NAFLD 51.4%

Hepatic ultrasound performed by experienced radiologists.
Fatty liver was diagnosed by the presence of ultrasonographic patterns consistent with stronger echoes in the hepatic
parenchyma than the renal parenchyma, posterior attenuation and vessel blurring.

Ultrasound-guided percutaneous biopsies of the right lobe using 18 gauge Stericut needles. Samples were fixed in 10%
formalin and stained with hematoxylin and eosin, and all pathological specimens were reviewed by expert liver
pathologists. Hepatic steatosis was diagnosed when the percentage of hepatocytes showing fatty changes was >5%
including both macro- and microvesicular steatosis. Mild steatosis 5-30%, moderate simple steatosis >30-60%, severe
simple steatosis >66%

Steatosis 25%

Steatosis >30%

Results: 2x2 table calculated using author-reported sens, spec and study
prevalence

Steatosis >30%
TP 56

FP 118

FN 5

TN 410

Sensitivity 92%
Specificity 78%

PPV 34.5%

NPV 99%

Area under the curve NR

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection, lack of clarity around whether the
ultrasounds were interpreted without knowledge of biopsy outcome and unclear timing of ultrasound with respect to reference standard
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Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Lee 2010°”°

Prospective study

1 (n=161)

Single centre, Korea

Supported by a grant from Asan Institute for Life Sciences
Between April and October 2007

Mean age (SD): 32.2 years (9.6). Male 64%. Ethnicity NR

Applicants for living hepatic donation with criteria: absence of any documented liver disease, negative serologic
findings for hepatitis B and C, AST or ALT levels below three times the upper normal limit.

Exclusion criteria: abnormalities except for hepatic steatosis at the donor evaluation and those who showed uneven
hepatic steatosis on ultrasound.

Liver disease aetiology: NAFLD 30%

DGE-MRI, 'H-MRS both performed using a 3.0 T MR imaging system.

DE-MRI according to modified Dixon method. Entire liver scanned twice with breath-hold (approx. 20 s per scan) and
then an index of the degree of hepatic steatosis calculated using the signal change of the liver between in-phase and
opposed-phase images after correcting the T2* effect to avoid measurement error.

'H-MRs performed using a point-resolved-spectoscopy sequence after automatic shimming. Signal acquisition was
performed under shallow gentle free-breathing as the acquisition required 6.5min, and use d2x2x2cm?® voxel of interest
positioned between hepatic segments V, VI, VIII, and VIII devoid of macroscopic vessels. An index of degree of hepatic
steatosis was then calculated by measuring the areas of lipid (1.3pp) and water (4.7ppm) peaks after correcting t2
effect.

Optimal cut-off values were where the sum of sensitivity and specificity became the largest MRI 4.0 and 6.5, MRS 2.6
and 7.7

Ultrasound-guided liver biopsy same day as index tests.

Three radiologists performed liver biopsy using an 18 gauge needle employing a freehand technique. Biopsy specimens
were obtained twice at two different sites located between hepatic segments V, VI, VIII and VIII. An experienced
hepatic pathologist who was blinded to radiologic findings review histologic results. Slides were prepared with
haematoxylin-eosin and Masson trichome staining. The degree of hepatic steatosis was visually assessed using a
percentage scale (the amount of liver parenchyma replaced by steatotic droplets).
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Study
Target condition

Results: 2x2 table calculated using
author-reported raw data

MRI: Steatosis 25%
TP 46
FP 13
FN 14
TN 88

Sensitivity 77%

Specificity 87%

PPV 78%

NPV 86%

Area under the curve 0.883 (0.823-
0.928)

Lee 2010

575

Steatosis 25%
Steatosis 230%

Results: 2x2 table calculated using
author-reported raw data

MRS: Steatosis 25%
TP 48
FP 20
FN 12
TN 81

Sensitivity 80%

Specificity 80%

PPV 71%

NPV 87%

Area under the curve 0.849 (0.784-
0.900)

Results: 2x2 table calculated using
author-reported raw data

MRI: Steatosis >30%
TP 10

FP 9

FN 1

TN 141

Sensitivity 91%

Specificity 94%

PPV 53%

NPV 99%

Area under the curve 0.995 (0.967-
0.999)

Results: 2x2 table calculated using
author-reported raw data

MRS: Steatosis >30%
TP 8

FP 31

FN 3

TN 119

Sensitivity 73%

Specificity 79%

PPV 20.5%

NPV 97.5%

Area under the curve 0.910 (0.855-
0.950)

General limitations according to QUADAS II: Index test threshold not pre-defined and unclear if interpreted without knowledge of the reference standard.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study

Lupsor-Platon 2015 605

Prospective cohort study

1 (n=201)

Single centre, Romania
Study funded as part by the luliu-Hatieganu University of Medicine and Pharmacy, Cluj-Napoca.

January 2012 to June 2014
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Study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Lupsor-Platon 2015 603

Mean age (SD): 49.10 (10.98); Sex 61.2% female; Ethnicity: NR

Consecutive patients with different diffuse chronic liver diseases (viral hepatitis C, viral hepatitis B, non-alcoholic
steatohepatitis, primary biliary cirrhosis, autoimmune hepatitis).

Exclusion criteria: the evidence of ascites at physical or ultrasound examination, other conditions associated with
severe cholestatis or right heart failure, proven to influence the LS value, pregnancy, malignancy or other terminal
disease, and a biopsy unsuitable for steatosis grading (when the biopsy contained <6 portal tracts).

Liver disease aetiology: 58.7% HCV hepatitis, 23.88% HBV hepatitis, 23.88% NASH, and 5.47% other diffuse chronic liver
disease (primary biliary cirrhosis, autoimmune hepatitis).

CAP with 3.5 MHz using Fibroscan. All performed by an experienced operator with long-term experience in the
transient elastography measurements. During acquisition, patients were positioned in a dorsal decubitus positions,
with the right arm in maxiumu abduction. Under TM and A-zone control, the operator chose a liver zone within the
right lobe, free from any large vascular structure or the gallbladder. The final CAP value considered for analyisis was
the median of 10 individual CAP values, regardless of the success rate. CAP was computed in an area located between
25 and 65mm from the skin and in the same region the biopsy specimen was taken from in order to grade and stage
disease.

Optimal CAP cut-off defined by maximisinh the sum of sensitivity and specificity: 285

Liver biopsy performed using the TruCut technique with a 1.8mm diameter automatic needle device. The specimens
were fixed in formalin and embedded in paraffin. Only biopsy specimens with more than 6 portal tracts were eligible
for evaluation. NASH was evaluated according to the Brunt system: by visual assessment of a percentage of
hepatocytes with fatty accumulation. SO steatosis <10% of hepatocytes, S1: 11-33%, S2: 34-66%, S3: 67-100%. The
histological type of steatosis was specified as macrovesicular, microvesicular or mixed.

Steatosis > 34%
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Study Lupsor-Platon 2015 603

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 23
FP 25
FN 10
TN 143

Sensitivity 69%

Specificity 85%

PPV 48%

NPV 93%

Area under the curve 0.822 (0.76-0.87)

General limitations according to QUADAS II: Index test threshold not pre-defined, unclear if index test interpreted without knowledge of reference standard.

634

Study Marsman 2011

Study type Retrospective analysis of records

Number of studies (humber of 1 (n=36)

participants

Countries and Settings The Netherlands

Funding None reported.

Duration of study 2003 to 2008

Age, gender, ethnicity Mean age (SD) 59.6 years (9.0). Male 58%. Ethnicity NR

Patient characteristics Patients who received neoadjuvant chemotherapy for colorectal liver metastases prior to liver resection. Patients were

included when oxaliplatin-based CTx therapy was administered, an MRI with in-phase/opposed-phase (IP/OP) T1-
weighted sequence, or a CT-scan including unenhanced phase was performed, and sufficient non-tumour bearing liver
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Index test

Reference standard

Target condition

Marsman 2011%**
tissue was available in the resected liver specimen for histopathological analysis.

36/139 patients who underwent a liver resection following neoadjuvant CTx treatment had complete IP/OP MRI scans
(MRI was not introduced as the modality of choice until towards the end of study timeframe).

Mean BMI (SD): 26 kg/m’ (4.0)

MRI

Slides were evaluated by two independent pathologists blinded to the radiological measurements, for degree of
steatosis. A 1.5 T MRI unit using identical scan protocols with a four-channel body array coil was used. Hepatic far
content measurements were performed on T1 weighted in an opposed phase GRE sequences. Calculation of hepatic fat
content was performed by measuring signal intensity (SI) values in IP/OP MR images using a picture archiving and
analysis system (Impax). For measurements, ROI’s were placed in the liver at paired anatomical position on IP/OP MR
images avoiding major vessels, bile ducts and tumorous lesions. The mean liver Sl in IP/OP images was calculated from
a total of 12 ROI’s placed in four different hepatic regions on three different transversal planes. The amount of hepatic
fat (%RSID) was calculated using the formula ([Slin =Slout]/Slin) x 100% where Slin is the mean in-phase Sl in the liver
divided by the mean in-phase Sl in the spleen, and Slout is represented by the mean opposed-[hawse Sl in the liver
divided by the mean opposed-phase Sl in the spleen. A relative S| decrease (%RSID) in the liver OP images reflects the
presence of an increased hepatic fat content.

RSID values corresponding to histological cut-off values: -0.74% and 19.22%

Haematoxylin and eosin stained slides containing sufficient non-tumorous liver tissue were selected by two
independent pathologists for histological evaluation. Radiologic follow-up was performed no more than 4 months
preoperatively. Macrovesicular steatosis, present as lipid vacuole larger than the diameter of the nucleus, was graded
as follows (Kleiner): SO <5%, S1 5-33%, S2 34-66%, and S3 266%

Steatosis >5%
Steatosis >33%
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Results: 2x2 table calculated using author-reported raw data

TP 20
FP 4
FN 3
N9

Sensitivity 87%
Specificity 69%

PPV 83%

NPV 75%

Area under the curve NR

Marsman 2011%*

Results: 2x2 table calculated using author-reported raw data

TP 7
FPO
FN 2
TN 27

Sensitivity 78%
Specificity 100%

PPV 100%

NPV 93%

Area under the curve NR

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Masaki 2013°%

Prospective study

1 (n=155)

Japan

None reported

April to December 2012

Median age (range): 55 years (24-91). Male 59%. Ethnicity NR

Patients with suspected chronic hepatitis due to any aetiology.
Median BMI (range): 24.4 kg/m’ (15.4-39.2)
Liver disease aetiology: Hepatitis B 11%, Hepatitis C 37%, NASH 26%, other 26%
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study Masaki 2013

Index test CAP
CAP subject to same criteria as liver stiffness measurement using VCTE system which generates a 50=Hz shear wave
that is longitudinally polarized along the ultrasound axis. CAP designed to measure liver ultrasonic attenuation (along
the go and return path) at 3.5 MHz using the signals acquired by the FibroScan M probe. The LSM and CAP were
obtained simultaneously and in the same volume of liver parenchyma (at depths between 25-65 mm). The median of
the individual CAP values was used as the final CAP value.
Optimal cut-off 232.5 dB/m

Reference standard Liver biopsy on the same day as CAP using a 1.2mm/1.6mm diameter Menghini needle. Liver specimens >20mm in
length were fixed, embedded in paraffin, and stained with haematoxylin and Masson trichome. One experienced
pathologist analysed all the biopsies without knowledge of clinical data.
Steatosis was graded according to Kleiner method: SO <5%, S1 5-33%, S2 34-66%, and S3 >66%

Target condition Steatosis 25%

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 47
FP 23
FN 7

TN 78

Sensitivity 87%

Specificity 77%

PPV author-reported 75%, calculated using study prevalence 76%
NPV author-reported 87%, calculated using study prevalence 92%
Area under the curve 0.878 (0.818-0.939)

General limitations according to QUADAS II: Index test threshold not pre-defined and unclear if interpreted without knowledge of the reference standard.
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Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Mathiesen 2002°*

Prospective study

1 (n=165)

Two centres, one university hospital one county hospital, Sweden

NONE REPORTED

Feb 1988 to Feb 1991

Mean male age (range): 45.7 years (22-75). Mean female age (range): 53.8 years (23-77) .Male 67%. Ethnicity NR

Patients with no signs or symptoms of liver disease referred because of slightly to moderately raised ALT or AST (0.7-5
pkat/l) for more than six months.

Liver disease aetiology: Heapatitis C 15%, alcoholic liver disease 8.5%, autoimmune hepatitis 2%, NAFLD 2%, Al
antitrypsin deficiency 1 %, primary biliary cirrhosis 1%, fatty liver 40%, fibrosis 5%, cirrhosis 1%, chronic mild hepatitis
14.5%, chronic sever hepatitis 9%, transaminitis 3%

Mean BMI males (SD) 27.4 kg/m’ (4.0), mean BMI females (range) 27.4 kg/m’ (4.6)

Ultrasound performed by two experienced radiologists using Acuson XP 128 high resolution, real time sectional
scanners with 2.5-2.35 MHz-transducers. Radiologists were unaware of clinical details.

Liver assessed for size, contour, echogenicity, structure, penetration of ultrasound bean (posterior attenuation) and
portal vessel wall distinction. Echogenicity scored on five=point scale (relative to the right kidney) 0: slightly reduced, 1
normal, 2 slightly increased, 3 clearly increased and 4 markedly increased. Patients were grouped into normal
echogenicity (0-1) and raised echogenicity (2-4). Structure was judged as either homogenous or course echo pattern.
The beam penetration was scored on a four-point scale: 1 normal, 2 slightly reduced, 3 clearly reduced, and 4 markedly
reduced. Portal vessel wall distinction was scored on a four-point scale: 1 normal, 2 slightly reduced, 3 clearly reduced,
and 4 markedly reduced.

US was carried out within one week of biopsy in 120 patients, within two weeks in 20 patients, and within four week in
10 patients. The remaining 13 had a longer time interval between ultrasound and biopsy.

Percutaneous liver biopsy performed in all patients with a modified Menghini technique using a Hepafix 1.4 or 1.6mm
needle. Biopsy specimens examined by the same pathologist without knowledge of the clinical, laboratory or
ultrasound data, on two occasions 3-30 months apart. The degree of steatosis was scored as: 0 no fatty infiltration, 1
mild (<1.3 of area occupied by vacuoles), 2 moderate (1/3-2/3 of area occupied by vacuoles) and 3 pronounced fatty
infiltration (more than 2/3 occupied by vacuoles). For comparison with ultrasound score 0-1 was meant to indicate no
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study Mathiesen 2002

significant steatosis, while scores of 2 and 3 indicated presence of steatosis.

Target condition Steatosis <33%
Results: 2x2 table calculated using author-reported raw data

TP 85
FP 13
FN 9

TN 58

Sensitivity 90%
Specificity 87%

PPV 87%

NPV 87%

Area under the curve NR

General limitations according to QUADAS II: Unclear patient selection procedures (consecutive or random, unclear exclusion criteria).

655

Study Mennesson 2009

Study type Prospective study

Number of studies (number of 1 (n=40)

participants

Countries and Settings Single institution, France

Funding None reported

Duration of study April 2007 to Feb 2008

Age, gender, ethnicity Mean age (range): 52.5 years (23-78). Male 50%. Ethnicity NR

Patient characteristics Asymptomatic patients with an incidentally discovered elevation in liver enzymes, no history of excessive alcohol
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Index test

Reference standard

Target condition

Mennesson 2009°*

intake, negative results of viral screening, and no liver mass on ultrasound referred for biopsy for diagnostic purposes.

Liver disease aetiology: NAFLD 62.5%, alcoholic 25%, cholangiopathy 5% and autoimmune hepatitis 7.5%

T1-weighted MRI in- and opposed-phase images. One radiologist blinded to clinical and pathological results recorded
signal intensity (SI) by mean regions of interest placed at the same location in both phases. Fat-water ratio was
obtained by dividing Sl of liver opposed-phase sequence by Sl of liver in in-phase sequence.

Cut-off value fat-water ratio >0

Ultrasound-guided liver biopsy performed same d as MRI using a 14-gauge needle in variable segments in the right
hepatic lobe. Samples were fixed in buffered formalin and embedded in paraffin. Sections 4um thick were stained in
haematoxylin-eosin-saffron, Perls iron stain and chromotope and evaluated by one pathologist blind to clinical
information.

Liver steatosis was reported aas a quantitative evaluation of the percentage of hepatocytes containing
macrovesicularor microvesicular fat. Grade 0: <5%, grade |: 6-33%, grade II: 34-66%, and grade Il >66%.

Steatosis >5%

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 32
FP 1
FN 1
TN 6

Sensitivity 97%
Specificity 86%

PPV NR

NPV NR

Area under the curve NR

General limitations according to QUADAS II: Unclear if index test threshold was pre-defined
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Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Myers 2012°”°

Prospective study

1 (n=153)

Multicentre trial, five hepatology centres, Canada
Study supported by Echosens.

July 2009 to July 2010

Median age (IQR): 50 years (41-56). Male 69%.

Adults (> 18 years) with chronic liver disease and BMI > 28 kg/m2

Exclusion criteria: contraindications to liver stiffness measurement (e.g. pregnancy), BMI <28 kg/mz, previous liver
transplant, malignancy or other terminal disease, and refusal to undergo biopsy.

Liver disease aetiology: NAFLD 47%, chronic viral hepatitis 44%, other 9%

CAP

Ultrasonic attenuation measured at 3.5 MHz using signals acquired by the FibroScan M probe based on vibration-
controlled transient elastography. CAP obtained simultaneously and in the same volume of liver parenchyma as liver
stiffness measurement. Final CAP value is the median of individual measurements.

Optimal thresholds defined by maximal sum of sensitivity and specificity: 289 and 288 dB/m

Liver biopsies were fixed, paraffin-embedded and stained with at least haematoxylin and eosin and Masson’s trichome.

Two experienced hepatopathologists analysed biopsies independently without knowledge of clinical data. Steatosis
graded according to the NAFLD activity score (NAS): SO <5%, S1 5-33%, S2 34-66%, and S3 >66%

Steatosis 5%
Steatosis >33%
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Study
Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

Steatosis 25%
TP 77

FP5

FN 36

TN 35

Sensitivity 68%
Specificity 88%
PPV 94%
NPV 49%

Area under the curve 0.79 (0.71-0.87)

General limitations according to QUADAS II: Unclear interval between CAP and liver biopsies (suggests would be up to six months), unclear if CAP interpreted

Steatosis >33%
TP 46

FP 38

FN 8

TN 61

Sensitivity 85%

Specificity 62%

PPV 55%

NPV 88%

Area under the curve 0.76 (0.69-0.84)

without knowledge of biopsy diagnosis and index test threshold not predefined.

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding
Duration of study

Age, gender, ethnicity

Palmentieri 2006”>°

Prospective study

1 (n=235)

Italy
None reported
Jan 2001 to Dec 2003

Median age (range): 52 years (17-72). Male 53%. Ethnicity NR
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Study Palmentieri 2006

Patient characteristics Suspicion of liver disease of various aetiologies.
Liver disease aetiologies: NAFLD 14%, hepatitis B 13%, hepatitis C 62%, both hepatitis B and C 1%, non-Hodgkin’s
lymphoma 7%, other 3%

Index test Real-time ultrasound scanning performed by two internal medicine specialists. Ultrasound examination was used to
determine various liver echo patterns with a convex probe at the frequency of 3.7 MHz: homogenous liver pattern,
bright liver echo pattern, and coarse liver echo pattern. Bright liver signified a discrepancy higher than expected in the
echo amplitude between liver and kidney parenchyma, was considered the pattern indicating steatosis. The degree of
steatosis was determined by the fall in echo amplitude (i.e. rate of posterior bean attenuation due to high reflectivity
of the steatotic parenchyma) which demonstrated a reduction in intensity depth (type 1), a loss of echoes from the
diaphragm (type 2) or a loss of echoes from the walls of the portal vein (type 3).

Reference standard Echo-assisted biopsy from the right hepatic lobe using a 17-gauge Menghini modified needle inserted through the
intercostal space. Specimens were fixed in formalin, embedded in paraffin and evaluated by Masson’s trichome
staining. Degree of steatosis based on the number of fat-replete hepatic cells per microscopic field categorised as: 0-
2%, 3-49%, >50%.

Target condition Steatosis 230%
Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 64
FP 5
FN 7
TN 140

Sensitivity 90%
Specificity 97%

PPV 96%

NPV 92%

Area under the curve NR

General limitations according to QUADAS II: Unclear interval between index test and reference standard and unclear if index test interpreted without
knowledge of reference standard results.
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Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Paparo 2015 73

Prospective cohort study

1(n=77)

Single centre unit of infectious diseases, Italy

Supported by a grant from Fondazione Carige

1 January 2013 to 31 December 2013

Mean age (SD): 51.31 (11.27); Sex 55.8% male; Ethnicity: NR

Consecutive untreated (not under inferno-based therapies) people with chronic viral hepatitis C.

Exclusion criteria: contraindications to 1.5T MRI (cardiac pacemaker, claustrophobia, foreign bodies and implanted
medical devices with ferromagnetic properties) and/or to liver biopsy (uncorrectable coagulopathy).

MRI and proton density fat fraction (PDFF) — MRI of the liver performed in supine position on a 1.5T MRI scanner using
a phased array, eight-element, and flexible torso coil. A 2D spoiled and multi-echo gradient-echo sequence with 16
echoes was performed in the axial plane to measure hepatic PDFF. The parameters of this sequence were adjusted in
order to achieve a complete correction for confounding factors such as T1 bias, T2* decay, and water-fat signal
interference. To minimise T1 effects, a 20° flip angle was used at repetition time (TR) ranging from 120 to 270 msec,
adjusted by the technologist to individual breath-hold capacity. To estimate water-fat signal interference and T2*
effects, 16 echoes were obtained at serial opposed-phase and in-phase echo times during a single breath hold of 12-34
seconds. Other imaging parameters were 10mm section thickness, 0 intersection gap, 125 kHz bandwidth, one signal
average, and rectangular field of view with a 128 x 96 matric adjusted to individual body habitus and breath-hold
capacity.

Cut off determined to maximise the sum of sensitivity and specificity. For steatosis 5% optimal cut-off = 6.87, for
steatosis 33% optimal cut-off = 11.08

Ultrasound-assisted percutaneous liver biopsy was performed with an intercostal approach using 15 to 18-gauge
needles. All biopsy specimens were fixed in formalin and embedded in paraffin. A single expert liver pathologist, blind
to the results of the index tests, read the specimens on site. Liver steatosis was determined estimating the percentage
of fat-containing hepatocytes on hematoxylin-eosin stained specimens and graded according to the Kleiner method. SO
steatosis in fewer than 5% of hepatocytes; S1 5-33%; S2 34-66% and S3 more than 66%.
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Study Paparo 2015 73

Steatosis 25%
Steatosis > 34%

Target condition

Results: 2x2 table calculated using author-reported sens, spec and study
prevalence

Steatosis 25%
TP 27

FP 1

FN 4

TN 45

Sensitivity 87.1%

Specificity 97.83%

PPV 96.4%

NPV 91.8%

Area under the curve 0.926 (0.843-0.973)

General limitations according to QUADAS II: All patients underwent MRI, transient elastography and liver biopsy within a time interval of <10 days. Blinding for

reference standard and index test results. Thresholds not pre-defined.

758
Study Perez 2007

Study type

Number of studies (humber of 1(n=131)
participants

Countries and Settings

Funding None reported

Duration of study From January 2003 to July 2004

Retrospective analysis of medical records

Single centre university hospital, USA

Results: 2x2 table calculated using author-reported sens, spec and study
prevalence

Steatosis 234%
TP 7

FP 8

FN 1

TN 61

Sensitivity 87.5%

Specificity 88.1%

PPV 46.7%

NPV 98.4%

Area under the curve 0.929 (0.847-0.975)
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Study Perez 2007

Age, gender, ethnicity Mean age (SD) only reported by outcome: Normal 51.2 years (7.8); Fatty liver 52.4 years (8.6); non-specific 52.7 years
(9.5). Male 56.5%. African American 86%
Patient characteristics Indications for liver biopsy: chronic hepatitis C 89%, chronic hepatitis B 4%, persistently abnormal liver tests 5%.

Index test Ultrasound as interpreted by initial radiologist (not reanalysed by research team) —individual judgement in reporting
‘increased echogenicity’ and ‘fatty liver’. If the final impression mentioned fat, steatosis, fatty metamorphosis or fatty
liver it was considered consistent with fatty liver. A secondary interpretation on the body of the US report focussing on
echogenicity grouped results into three categories — normal, increased echogenicity and heterogeneous. If the report
mentioned homogenous increased echogenicity, increased echogenicity, bright liver, or increased attenuation then it
was considered increased echogenicity.

Reference standard Liver biopsies performed using a standard needle-core device for evaluation of liver disease. 63% were ultrasound-
guided, 37% were obtained using percussion and palpation for needle positioning.
Fat was graded as grade 0: no fat, grade 1: <33% fat, grade 2: 33-66%, and grade 3: 266%
Ultrasound was performed within 3 months of biopsy in 81% of patients, and within 9 months for remaining patients.

Target condition Steatosis >33%
Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 2

FP 16
FN 15
TN 98

Sensitivity 11%
Specificity 86%

PPV NR

NPV NR

Area under the curve NR

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection. Unclear whether ultrasounds
interpreted without knowledge of reference standard and widely varying interpretations and thresholds. Population received slightly different reference
standards, and different range of intervals between ultrasound and reference standard.
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Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Sasso 2010%*

Prospective cohort

1 (n=115)

Five liver units, France

None reported

Not reported

Mean age (SD) 49 years (12). Male 64%. Ethnicity NR

Reffered for liver biopsy regardless of the cause of liver disease.
Liver disease aetiology: Chronic hepatitis C 36%, chronic hepatitis B 15%, alcoholic liver disease 34%, NAFLD 15%

CAP by FibroScan using the regular 3.5 MHz probe and regular acquisition procedure. Final CAP results corresponded to
the median of all individual CAOP measured on each valid liver stiffness measurement.

CAP examination was also performed in the right lobe of the liver in the intercostal space.

Cut-off maximising total sensitivity and specificity 259.4 dB/m

Liver biopsies were all performed on the right lobe of the liver between the rib bones.

Steatosis was appraised as a percentage or range of percentage of hepacytes with fatty accumulation. Steatosis was
pooled by the following grading system S0: 0-10%, S1: 11-33%, S2: 34-66%, S3: 66-100%.

Liver biopsy and FibroScan performed within 7 days

Steatosis 234%

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 32
FP 11
FN 4

TN 68

Sensitivity 89%
Specificity86%
PPV 80%
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Study
NPV 92%

Area under the curve 0.95 (0.91-1.00)

Sasso 2010%*

General limitations according to QUADAS II: Unclear if index test interpreted without knowledge of reference standard results and index test threshold not

predefined.

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Sasso 2012%%°

Prospective study

1 (n=615)

Multicentre, five hospital liver units, France

First author and three others work for Echosens
Between November 2002 and December 2004

Mean age (SD) 47.9 years (11.6). Male 64%. Ethnicity NR

Presence of active hepatitis C infection and histological pattern of chronic hepatitis.
Mean BMI (SD): 24.1 kg/m’(3.7)

CAP designed to measure liver ultrasound attenuation at 3.5 MHz using signals acquired by FibroScan. CAP was
measured only on validated measurements according to the same criteria as liver stiffness and on the same signals.
Ensures the operator obtains a liver ultrasonic attenuation simultaneously and in the same volume of liver parenchyma
as the liver stiffness measurement (between 25-65 mm). The final CAP was the median of individual CAP values.
Optimal cut-off to maximise total sensitivity and specificity: 233 dB/m

Liver biopsies specimens were fixed in formalin and embedded in paraffin. Sections 4 thick were stained with
haematoxylin-eosin-safran and picroOsirius red. All specimens were analysed by the sane hepapathologist blinded to
CAP results.

Steatosis was categorised by visual assessment as SO: <10% hepatocytes, S1: 11-33% hepatocytes, S2: 34-66%
hepatocytes, and S3: 67-100% hepatocytes.

All CAP performed within 90 days of liver biopsy.
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Study Sasso 2012

Target condition Steatosis 234%
Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 69
FP 139
FN 10
TN 397

Sensitivity 87%

Specificity 74%

PPV 33%

NPV 98%

Area under the curve 0.86 (0.81-0.92)

General limitations according to QUADAS II: Unclear if index test interpreted without knowledge of reference standard results and index test threshold not
predefined.

Schwimmer 2015 ***

Study

Study type Prospective study

Number of studies (humber of 1(n=174)

participants)

Countries and Settings Single university medical centre, USA

Funding None reported

Duration of study Unclear

Age, gender, ethnicity Mean age (SD) years: No steatosis 15.1 (2.5); 5-33% steatosis 14.2 (2.2); 34-66% steatosis 14.1 (2.2); >67% steatosis
13.2 (2.0).Percentage male: No steatosis 54%; 5-33% steatosis 70%; 34-66% steatosis 68%; >67% steatosis 72%.
Ethnicity NR

Patient characteristics Children aged 8-17 years who had already undergone liver biopsy as part of a clinical evaluation for liver disease.
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Schwimmer 2015

Study

Index test MRI proton density fat fraction (PDFF)
Children were scanned at 3T using an advanced magnitude-based liver far quantification MRI technique. This gradient-
recalled-echo technique estimates liver PDFF using a low flip angle and a repetition time of 2150 milliseconds to
minimise T1 bias and six gradient-recalled echoes to calculate and correct T2* signal decay. PDFF values were obtained
by placing regions of interest (ROI) in representative portions of the liver. PDFF values in ROIs placed in each of the four
right-lobe segments were averaged to provide a composite right-lobe MRI-estimated PDFF value.
The MR technologist and image analyst were unaware of steatosis grade results.

Reference standard Liver biopsy determination done clinically and was not part of the current study.
Hepatopathologists were not aware of MRI results.
Diagnosis of NAFLD based on exclusion of other causes of steatosis by clinical history, laboratory studies and
histological demonstration of 25% of hepatocytes containing macrovesicular fat.

Target condition Steatosis 2 5%

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 102
FP 1
FN 48
TN 23

Sensitivity 68%

Specificity 96%

PPV 84%

NPV 43%

Area under the curve 0.82

General limitations according to QUADAS II: Unclear exclusions and recruitment of children, case-control not avoided, index test threshold based on previously
published cut off, unclear timing between index test and reference standard (as reference standard performed previously outside of the study.
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Study
Study type

Number of studies (number of
participants

Countries and Settings

Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Shen 2014%¢’

Prospective study

1 (n=152)

Multicentre, three liver centres, China

Supported by the National Key Basic Research Project; Chinese Foundation for Hepatitis Prevention and Control —
‘Wang Bao-En’ Liver Fibrosis Research Fund; Shanghai Science and Technology Committee; and the 100-Talents
Programme of the Shanghai Municipal Health Bureau.

Between March 2012 and March 2013

Mean age (range) 35 years (28-49). Male 69%. Ethnicity NR.

Adults (218 years)

Mean BMI (range): 24.9 kg/m” (22.5-27.7)

Exclusion criteria: alcohol intake, other disease that lead to fatty liver (chronic hepatitis C, drug-induced liver disease,
total parenteral nutrition, hepatolenticular degeneration, autoimmune liver disease), previous liver transplantation,
other terminal disease or malignancy, contraindications for FibroScan or unreliable CAP measurements, refusal to
undergo biopsy or disqualified liver specimens.

Liver disease aetiology: NAFLD 34%, chronic hepatitis B 66%

CAP performed by one certified operator blinded to liver histology.

FibroScan 502 equipped with M probe using the same reliability of liver stiffness measurements.

Optimal cut-offs by maximising the sum of sensitivity and specificity (maximum Youden index): 253 dB/m and 285
dB/m

Percutaneous liver biopsy performed with an 18-gauge BARD Max-Core Disposable Biopsy Instrument from the right
lobe under real time ultrasound guidance. Specimens were formalin-fixed, paraffin-embedded, sectioned and stained
with HE, Masson’s trichome and reticulin. The presence of 25% of hepatocytres was considered to represent fatty liver
which was evaluated by light microscopic examination of an HE liver section (4-5um thick) under a 10x objective lense.
Steatosis was categorised as SO: <5%, S1: 5-33%, S2: 34-66%, S3 267% according to NAS.

Biopsy and CAP within 4 weeks.

Steatosis 25%
Steatosis 234%
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Shen 2014
Study
Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

Steatosis 25%
TP 79
FP 11
FN 10
TN 52

Sensitivity 89%

Specificity 82.5%

PPV 89%

NPV 84%

Area under the curve 0.92 (0.88-0.97)

General limitations according to QUADAS II: Index

Study Tang 2015

Study type Prospective cohort study

Number of studies (number of 1 (n=89)

participants)

Countries and Settings Single centre, USA

Funding One author received grants from NDDK and General Electric Healthcare. One author reports contracted work for Bayer,
Genzyme, Isis, Janssen, Pfizer, Sanofi, Synageva and Takeda.

Duration of study December 2009 to July 2013

Steatosis 234%
TP 42

FP 18

FN 3

TN 89

Sensitivity 93%

Specificity 83%

PPV 70%

NPV 97%

Area under the curve 0.92 (0.87-0.97)

test threshold not pre-specified.

941

Age, gender, ethnicity Mean age (range): 51 (22-80); Sex 43% male; Ethnicity: NR
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Study
Patient characteristics

Index test

Reference standard

Target condition

Tang 2015 e

Adults (218 years) known to have or suspected of having NAFLD in whom other causes of liver disease were excluded
clinically, who underwent research MR examinations and standard-of-care clinical liver biopsy within a 180 days.

Exclusion criteria: regular and excessive alcohol consumption within 2 years prior to recruitment, with 214 drinks for
men or 27 drinks for women per week; use of steatogenic or hepatoxic drugs; clinical or laboratory evidence of
secondary NAFLD due to major nutritional and iatrogenic gastrointestinal disorders or to human immunodeficiency
virus infection; clinical or laboratory evidence of liver disease other than NAFLD such as viral hepatitis, Wilson disease,
hemochromatosis, glycogen storage disease, alpha-antitrypsin deficiency, autoimmune hepatitis, cholestatic liver
disease, and vascular liver disease; contraindication(s) to MR imaging; pregnancy or trying to become pregnant.

MR imaging in supine position with a standard torso phased-array coil centred over the liver at 3.0 T with an eight-
channel receive coil. To estimate MR imaging proton density fat fraction (PDFF), unenhanced axial images were
obtained using a low-flip-angle, six-echo, two-dimensional spoiled gradient-recalled-echo sequence, MR imaging PDFF
maps generated using an algorithm that estimates T2* and PDFF by taking into account multi-frequency interference of
protons in fat. Trained analysts blinded to histological data reviewed MR images. The PDFF in each of the nine regions
of interest were recorded and the PDFF value across the entire liver was reported as the mean of the PDFF values of all
nine ROIs. Additionally the R2* value (calculated as 1/T2*) in each of the nine ROIs was recorded and the mean R2*
value across nine ROIs was calculated.

Thresholds based on NASH CRN ancillary study-derived MR imaging PDFF thresholds: 6.4% for SO vs. >S1; 17.4% for <S1
vs. 252; 22.1% for <S2 vs. 2S3

Non-targeted percutaneous liver biopsy of the right liver lobe using an intercostal approach in a peripheral location
with a 16- or 18-gauge needle. A hepatopathologist blinded to radiological data scored steatosis according to the
proportion of hepatocytes with macrovesicular steatosis and converted to a four-point score as defined by the NASH
CRN scoring system: SO <5%, S1 5-33%, S2 33-66% and S3 >66%.

Steatosis 25%
Steatosis > 33%

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study

prevalence

Steatosis 25%
TP 71
FP1

prevalence

Steatosis 233%
TP 28
FP2
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Study
FN 12
TN 5

Sensitivity 86%
Specificity 83%
PPV 99%
NPV 29%

Area under the curve 0.961 (0.905-1.00)

Tang 2015 e

FN 16
TN 43

Sensitivity 64%

Specificity 96%

PPV 93%

NPV 73%

Area under the curve 0.947 (0.908-0.987)

General limitations according to QUADAS Il: Index test threshold pre-defined, clearly described blinding of both radiologist and histopathologist. Timing
between MR and biopsy ranged from 0 to 173 days (median 35 days). Unclear if recruitment was consecutive.

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Urdzik 2012°%

Prospective study

1 (n=35)

Single centre university hospital, Sweden

ALF-grants from the Departments of Surgery and Diagnostic Radiology
January 2007 to December 2009

Mean age (SD): 62.6 years (9.4). Male 71%. Ethnicity NR

Patients with colorectal liver metastasis. Planned resection of minimum two liver segments allowing sufficient non-
tumourous liver tissue for histology.

"H-MRS performed the day before liver resection.

Single voxel H-spectra measured by 3T scanner Achieva using STEAM sequence in free-breathing (TR/TM/TE
3000/18/15ms, spectral bandwidth 2000Hz, 1024 points, 16 phase cycles steps). Magnetic field homogeneity was
improved by iterative first-order shimming. 16 non-water suppressed and 32-water suppressed scans. Volume of
interest 30x30x30mm°’was placed on non-tumorous liver parenchyma. Water and fat (methylene) spectral intensitities
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Study Urdzik 2012
were corrected for T1 and T2 relaxation using T1=809ms, T2=34ms for water and T1=383ms and T2=68ms for fat. The
percentage of liver fat (intracellular-triglyceride content) was computer as methylene/(water + methylene) spectral
intensity ratio x 100.

Best threshold 10.2%

Reference standard Non-tumourous parenchyma samples obtained directly after surgery by taking tissue blocks approximately
40x40x7mm. Samples were fixed directly in 10% neutral buffered formalin (4% formaldehyde), embedded in paraffin
blocks, cut into 3um thickness and stained with haematoxylin and eosin and can Gieson. All samples evaluated by one
experienced pathologist blinded to MRS results.

Steatosis was graded as described by Kleiner: <5%, 5-33%, 33-66%, >66%

Target condition Steatosis 233%

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP9
FP2
FN O
TN 24

Sensitivity 100%

Specificity 92%

PPV 82%

NPV 100%

Area under the curve 0.983 (0.951-1.00)

General limitations according to QUADAS II: Unclear how index test threshold defined.

994

Study van Werven 2010
Study type Prospective study
Number of studies (humber of 1 (n=46)

participants
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Study
Countries and Settings

Funding
Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

van Werven 2010°%*

The Netherlands

None to disclose

November 2007 through March 2009

Mean age (range): 58.7 years (27-76). Male 54%. Ethnicity NR

Adults (218 years) scheduled for liver resection.

Indications for liver resection: colorectal metastases 49%, adenoma 15%, cholangiocarcinoma 13%, focal nodular
hyperplasia 4%, hepatocellular carcinoma 2%, haemagioma 2%, gallbladder carcinoma 2%, mamma carcinoma
metastasis 2%, metastasis of neuroendocrine tumour 2%, choledochal cyst 2%, stenosis ductus hepaticus 2%,
intrahepatic bile duct stones 2%

Exclusions: pregnancy, acute liver resection and MR contraindications

MRI, MRS, ultrasound

T1-weighted dual-echo MR imaging using a 3.0 T Intera MR imager with a six-channel torso coil used to obtain MRI and
MRS imaging during the same procedure. Opposed-phase and in-phase breath hold at three different sections with
four regions of interest evenly distributed in the liver parenchyma. The mean signal intensity values of all ROI;s were
determined at the same locations for in-phase and opposed-phase images. Mean fat fraction was calculated using Sl-in
— Sl-opposed / 2Sl-in where Sl-in and Sl-opposed are the meal liver signal intensity of all ROI’s on in-phase and
opposed-phase images respectively. MR physicist was blinded to study results.

'H-MRS 20 x 20 x 20mm voxel positioned over the right lobe. Spectra were acquired using the first order iterative
shimming and a point-resolved spectroscopy sequence. The water and fat resonance peaks located at 4.65 and 1.3ppm
were fitted using a spectroscopic analysis package and relative fat content was expressed as a ratio of the fat peak
atreas (1.3ppm/[1.3ppm + 4.65ppm]). Calculated peak areas of the water and fat were corrected for T2 relaxation
(T2water = 34 msec, T2fat =68mse) and the percentage hepatic fat content was calculated according to Szezepaniak.
Ultrasound performed with an iU22 device using a 2-5MHz probe or Elegra device using a 3-5MHz probe, An
experienced abdominal radiologist blinded to other study results scored the degree of steatosis. On the basis of
increasing echogenicity of the liver parenchyma compared to that of the right kidney and decreased visualisation of the
diaphragm and intrahepatic vessel borders, steatosis in each patient was graded as none (normal US structure), mils
(slight increase in echogenicity, normal visualisation), moderate (diffuse increase of echogenicity, slight impaired
visualisation) or severe (marked increase of echogenicity, poor or no visualisation).

All index tests performed within 2 weeks of liver resection.

Best cut-offs while balancing the best sensitivity with the lowest false-positive rate: hepatic fat fraction MRI 1.5%, MRS
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van Werven 2010

Study

994

1.8%, ultrasound (no cut-off, presence or not of steatosis).

Reference standard

Large wedge biopsy samples fixed in 10% buffered formalin for 24 hours, and 4pum thick sections were stained with

haematoxylin eosin. An experienced hepatopathologist blinded to study results evaluated the liver biopsy and graded
percentage of macrovesicular steatosis as: none (0-5%), mild (5-33%), moderate (33-66%) and severe (>66%).

Target condition

Results: 2x2 table calculated using author-
reported raw data

MRI
TP 19
FP 2
FN 2
TN 20

Sensitivity 90%

Specificity 91%

PPV 90%

NPV 91%

Area under the curve 0.93(95% Cl not
reported)

Steatosis 25%

Results: 2x2 table calculated using author-reported
raw data

MRS
TP 21
FP3
FN 2
TN 20

Sensitivity 91%

Specificity 87%

PPV 88%

NPV 91%

Area under the curve 0.97(95% Cl not reported)

General limitations according to QUADAS II: Index test thresholds not pre-defined.

van Werven 2011

Study
Study type

Number of studies (number of
participants

Countries and Settings

1 (n=38)

995

Prospective study

The Netherlands

Results: 2x2 table calculated using author-reported
raw data

Ultrasound
TP 13

FP 5

FN 7

TN 17

Sensitivity 65%

Specificity 77%

PPV 72%

NPV 71%

Area under the curve 0.77 (95% Cl not reported)
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Study
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

van Werven 2011°%°

Supported by Nuts Ohra Foundation
January to December 2008
Median age (range) 45.5 years (22-63). Male 17%. Ethnicity NR

Adults (18 years or older) scheduled to undergo laparoscopic Roux-en-Y gastric bypass surgery. Indication for surgery
was BMI >40 or >35 with comorbidity. Median BMI (range): 47.7 kg.m2 (40.0-63.9)

Exclusion criteria: pregnancy, contraindications to MRI, other causes of chronic liver disease, and the presence of
alcoholic fatty liver disease.

'H-MRS within four weeks prior to surgery

After T1-weighted coronal and axial localiser images were acquired, a 20x20x20 mm voxel was positioned in the right
liver lobe. Spectra were acquired with pencil beam second-order shimming in a predefined volume in the liver, a point-
resolved spectroscopic sequence (PRESS) with TR/TE of 35/2000 and 64 signal acquisitions. A research fellow blinded to
study results under direct supervision of an experience MR physicist processed the data.

Signal resonances from water and fat located at 4.65 and 1.3ppm were analysed. Prior knowledge was used for peak
localisation by use of soft constraints. Signal resonance were fitted with lorantzian line shapes. Phase variation was
allowed around manually selected optimum. Relative fat content was expressed as a ratio of peak fat area of the
cumulative water and fat peak areas: 1.3ppm/ (1.3ppm +4.65ppm). No correction for T1 relaxation was performed
because no T1 weighting was present at a TR of 2000ms. Calculated peak areas of water and fat were corrected for T2
relaxation.

Best cut-offs while balancing the best sensitivity with the lowest false-positive rate: hepatic fat fraction 5.7%

Liver specimens fixed in 10% buffered formalin for 24 hours, dehydrated, and embedded in paraffin. Sections 4um
thick treated with H&E and periodic acid-Schiff stain with and without diastase. Sections were scored by an
experienced hepatopathologist blind to study results.

Percentage of macrovesicular steatosis graded according to Kleiner: none (0-5%), mild (5-33%), moderate (33-66%) and
severe (>66%).

Steatosis >5%

Results: 2x2 table calculated using author-reported raw data

TP 17
FP1
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Study van Werven 2011°%°

FN 3
TN 15

Sensitivity 85%

Specificity 94%

PPV 94%

NPV 89%

Area under the curve 0.91

General limitations according to QUADAS II: Index test thresholds not pre-defined.

1019

Study Wang 2013

Study type Prospective study

Number of studies (number of 1 (n=175)

participants

Countries and Settings Single centre, Taiwan

Funding None reported

Duration of study Between Feb 2007 and March 2008

Age, gender, ethnicity Mean age (SD): 45.6 years (11.7). Male 59%. Ethnicity NR

Patient characteristics Consecutive patients with chronic hepatitis and indication for percutaneous liver biopsy.
Excluded: patients with liver cyst, chronic renal failure or renal cyst that hinder ultrasound examination.
Liver disease aetiology: Chronic hepatitis B 31%, chronic hepatitis C 60.5%, chronic hepatitis B with C infection 4.5%

Index test Ultrasound with 3.75 MHz convex probe on the same day as biopsy.

The probe was positioned in a right intercostal scan so that stable parenchyma images of the liver and right kidney
were obtained simultaneously. The echo intensities of the liver and right renal parenchyma were measured. Each
region of interest was chosen in hepatic parenchyma and right renal parenchyma at the same level where a
homogenous 10cm depth from the liver surface was located. Hepatorenal contrast was assessed from the difference or
ratio in echo-intensity between the mean value of hepatic parenchyma and that of right renal parenchyma. All
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1019

Study Wang 2013
ultrasound examinations were performed without knowledge of biopsy results.

The severity of fatty change was classified into mild (the presence of hyperechoic liver tissue with normal beam
penetration and visualisation of diaphragm with portal vein borders), moderate (the moderate spread and increase of
echo intensity with decreased beam penetration), and severe (the marked increase in intensity with no echoes
visualisation of portal vein border, obscured diaphragm and posterior portion of the right lobe, and reduced visibility of
kidney).

Optimal cut-off value: the point with the shortest ‘distance’ defined as \I[(l—sensitivity)2 + (1—specificity)2]:

Reference standard Liver biopsy from segment 5 or 6 using a 16-gauge true-cut needle under ultrasound guidance. Biopsy specimens
stained with haematoxylin-eosin, and one pathologist blinded to ultrasound results assessed the extent of hepatic
steatosis.

Steatosis arbitrarily graded as <5%, 5-9%, 10-19%, 20-29% and >30% of hepatocytes with fat deposits.

Target condition Steatosis 25%

Steatosis 230%

Results: 2x2 table calculated using author-reported sens, spec and study
prevalence

Steatosis 25%
TP 91
FP 24
FN 20
TN 40

Sensitivity 82%

Specificity 62.5%

PPV 79%

NPV 67%

Area under the curve 0.760 (0.688-0.833)

Results: 2x2 table calculated using author-reported sens, spec and study
prevalence

Steatosis 234%
TP 24

FP 22

FN 4

TN 125

Sensitivity 86%

Specificity85%

PPV 52%

NPV 98%

Area under the curve 0.927 (0.881-0.972)

General limitations according to QUADAS II: Index test thresholds not pre-defined.
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Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Wang 2014""

Retrospective chart review

1(n=171)

Single centre, Taiwan

Supported

Between 2007 and 2009

Mean age (SD) 54 years (13.2). Male 58%. Ethnicity NR

Patients with various causes of hepatitis
Liver disease aetiology: chronic hepatitis B 36%, chronic hepatitis C 51%, hepatitis B and C co-infection 5%, NAFLD 6%,
acute hepatitis C 1%, drug induced hepatitis 1%, autoimmune hepatitis 1%

Ultrasound medical records.

Ultrasound obtained either with a 4 MHz electronic probe or a 5 MHz electronic probe. One of ten hepatologists
interpreted results. If the echogenicity of the liver was the same as the renal cortex, defined as negative steatosis. A
slight increase of lover echogenicity with clear vascular wall and diaphragm defined mild steatosis. In moderate
steatosis, visualisation of vascular wall and diaphragm was impaired and blurred. Severe steatosis was recognised as
marked increase brightness, far-field beam attenuation of the posterior segment of the right lobe of liver, and no
visualisation of vascular wall and diaphragm.

Echo-guided percutaneous liver biopsy from the right hepatic lobe using an 18 gauge biopsy needle. Samples fixed with
formalin, embedded with paraffin, and stained with haematoxylin and eosin. One experienced pathologist blinded to
clinical data evaluated samples.

Hepatic steatosis categorised as negative <5%, mild 6-33%, moderate 34-66% and severe >67%

Steatosis >5%
Steatosis 234%
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Study

Results: 2x2 table calculated using author-reported raw data

Steatosis >5%
TP 43
FP 27
FN 17
TN 84

Sensitivity 72%
Specificity 76%

PPV 61%

NPV 83%

Area under the curve NR

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection. Unclear interval between index test

Wang 2014""

Results: 2x2 table calculated using author-reported raw data

Steatosis 234%
TP 15

FP 13

FN 7

TN 136

Sensitivity 68%
Specificity 91%

PPV 54%

NPV 95%

Area under the curve NR

and reference standard (median one month, range 0-10months).

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity
Patient characteristics

Index test

Wang 20148

Prospective study

1 (n=88)

Single centre, China

China Hepatitis Prevention and Treatment Foundation Wang Baoen Liver Fibrosis Research Fund
August to December 2012

Mean age (SD, range) 38.32 years (12.99, 15-67). Male 70%. Ethnicity NR

Patients with chronic hepatitis B

CAP
Decision points positioned between the seventh and eighth ribs or between the eighth and ninth ribs from the right
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W 2014
Study ang 20
anterior axillary line to the midaxillary line. After 10 consecutive valid detections, median was selected as the ultimate
measurement. The success rate of ultimate detection was required to exceed 60%, and in the interquartile range
should be less than 1/3 of the median.
Optimal cut-off selected according to ROC curve 230 dB/m
Reference standard Liver biopsy fixed in 10% neutral formalin and embedded in paraffin.
Hepatic steatosis was quantified as SO: liver far content/liver wet ratio <10%, S1 11-33%, S2: 34-66% and S3 67-100%
Target condition Steatosis 234%

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

TP 20
FP 14
FN 4

TN 50

Sensitivity 83%

Specificity 78%

PPV 65%

NPV 89%

Area under the curve 0.868 (0.748-0.989)

General limitations according to QUADAS II: Unclear patient selection and exclusion criteria, unclear flow and timing between index test and reference
standard, and threshold not pre-specified.

1027

Study Webb 2009
Study type Retrospective analysis of medical files
Number of studies (humber of 1(n=111)

participants
Countries and Settings Single centre liver unit, Israel
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Study
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

1027

Webb 2009

None reported
April 2005 to March 2006
Mean age (SD) 44 years (12). Male 54%. Ethnicity NR

Indications for liver biopsy: hepatitis C infection 50%, hepatitis B virus 3%, NAFLD 39%, unexplained elevation of liver
enzymes 8%.

Restricted to patients with diffuse homogenous hyperechogenicity of the liver. Excluded patients with hetergogenous
geographical or focal steatosis or with focal lesions of the liver such as haemagioma and focal nodular hyperplasia
which can cause focal distortion of the liver echostructutre, and patients with ascites, patients with diseased or absent
or ectopic right kidney.

Ultrasound EUB-8500 scanner with a 3.5 MHz phase-array convex transducer.The area of region of interest in the liver
was between 3.5-4cm” and analysed for mean brightness level of each organ (liver and right kidney). The ratio between
the mean brightness level of the liver and the right kidney was calculated manually to determine the hepatorenal
sonographic index. In each case the calculation was repeated at least twice and when the difference was <0.20 the
average was calculated.

Applying the cut-off of 1.49 for the diagnosis of steatosis yielded a k of 0.86 representing an excellent degree of
agreement.

Simultaneous with ultrasound. Ultrasound guided biopsy performed with a Tru-Cut 1g-gauge needle. Specimens were
fixed in formalin and embedded in paraffin. Examined by pathologist blinded to hepatorenal sonographic results.
Liver steatosis classified as non <5%, mild 5-24% and moderate to severe >25%. And to diagnose massive fatty liver
infiltration added classification of massive steatosis 260%

Steatosis 25%

Results: 2x2 table calculated using author-reported raw data

TP 45
FP6
FNO
TN 60

Sensitivity 100%
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1027
study Webb 2009

Specificity 91%

PPV 88%

NPV 100%

Area under the curve 0.992 (0.98-1.00)

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection. Unclear if index test interpreted
without knowledge of reference standard results, and threshold not pre-specified.

2014'%°
Study LAY
Study type Prospective study
Number of studies (number of 1 (n=60)
participants
Countries and Settings Single centre, Taiwan
Funding National Taiwan university Hospital grant
Duration of study From August 2011 to October 2012
Age, gender, ethnicity Mean age (range) 59.9 years (30-87). Male 75%. Ethnicity NR
Patient characteristics Adults (20-99 years of age) with a hepatic tumour scheduled to undergo a liver resection.
Exclusion criteria: history of haemochromatosis, liver resection, radiofrequency ablation, or transarterial embolization
within 6 months, treatment with obvious hepatotoxic drugs within 1 month, contraindications to MRI or inability to
suspend respiration for image acquisition.
Main indications for liver resection: hepatocellular carcinoma 72%, cholangiocarcinoma 12%, other 16%.
Index test MRI, MRS performed within 7 days of surgery using 3.0 Tesla unit.

Double-echo IP/OP sequence was performed using a 20mm square region of interest with the same location as the
voxel registered for MRS to measure Sl on IP and OP images. The fat signal fraction in the double-echo sequence
(FSFpe) can be quantified as FSFpe = (Slip — Slop)/2S1,p.The water-fat ambiguity was not corrected because only single-flip
angle was used.

The TE-MRI performed through the liver was breath-hold low-flip-angle T1-weighted 3D triple-echo spoiled gradient-
echo sequence. The T2* map, water image, fat image, and fat fraction map were derived from the triple-echo spoiled
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1046
Study Wu 2014

gradient-echo sequence by using pixel-by-pixel image calculations for each section under the following equation FSF =
(Slip1 — SIOP*Sl.pzl/z/SI.pl)/ZSI.pl. A square ROI with the same size and location in double-echo sequence in the fat signal
fraction map was chosen, and the fat signal fraction in the triple-echo sequence (FSF¢) was obtained.

A high-speed T2-corrected multi-echo proton MRS was also provided. MRS spectra obtained using voxel size of
20%x20x20 mm was obtained at the normal liver parenchyma within the planned hepatic resection for the hepatic
tumour. Each MRS acquisition was completed during a single breath-hold (15S). Operator involvement was minimised
using automated shimming and post-processing procedures. The far percentage was the fat signal fraction as
determined with MRS (FSFygs).

Optimal cut-off determined by ROC curve: DE-MRI 11.08%, TE-MRI 5.35%, MRS 4.73%

Wedge biopsy from part of the resected liver during surgery.
Non-tumour liver tissue sizes 1-12cm’ containing at least 120 portal triads was evaluated for steatosis and fibrosis.
Steatosis graded using NASH-CRN: SO <5%, S1 5-33%, S2 33-66%, S3 >66%.

Reference standard

Target condition Steatosis >5%

Results: 2x2 table calculated using author-reported ~ Results: 2x2 table calculated using author-reported  Results: 2x2 table calculated using author-reported

sens, spec and study prevalence sens, spec and study prevalence sens, spec and study prevalence

DE-MRI TE-MRI MRS

TP 12 TP 13 TP 13

FP 10 FP 2 FP 8

FN 2 FN 1 FN 1

TN 36 TN 44 TN 38
Sensitivity 86% Sensitivity 93% Sensitivity 93%
Specificity 78% Specificity 96% Specificity 83%
PPV 54.5% PPV 87% PPV 62%

NPV 95% NPV 98% NPV 97%

Area under the curve 0.8773

General limitations according to QUADAS II: Unclear if index test interpreted without knowledge of reference standard results, and threshold not pre-specified.

Area under the curve 0.9783

Area under the curve 0.9464
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Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Yajima 1983%*

Retrospective evaluation of abdominal echograms

1 (n=45)

Japan

Prospective cohort
Not reported

Not reported

Liver disease aetiology: NAFLD 22%, cirrhosis 38%, chronic hepatitis 15%, acute hepatitis 2%, primary sclerosing
cholangitis 2%, non-specific reactive hepatitis 18% and normal liver 2%

Commercially available grey scale ultrasonoscopes equipped with a long internally focused 3.5 MHz transducer. Right
intercostal scan demonstrated the right lobe and the right kidney on the same plane for contrast. Vascular blurring
(blurring of the hepatic vein trunk) and deep attenuation (attenuation of the echo-beam in deep portion of the right
hepatic lobe) were evaluated on the right subcostal scans by representing the right hepatic lobe and the hepatic vein
trunk.

Ultrasound performed within two weeks prior to biopsy.

Liver biopsy
Fatty changes subdivided into low grade <30%, moderate grade 30-50%, and high grade >50%

Fatty change of >30% in the hepatic lobule

Results: 2x2 table calculated using author-reported raw data

TP 10
FPO
FN 2
TN 33

Sensitivity 83%
Specificity 100%
PPV 100%
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Study
NPV 94%
Area under the curve NR

Wu 2014

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection. Unclear index test threshold.

Study
Study type

Number of studies (number of
participants

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Yajima 1983'%*

Retrospective evaluation of abdominal echograms

1 (n=45)

Japan

Prospective cohort
Not reported

Not reported

Liver disease aetiology: NAFLD 22%, cirrhosis 38%, chronic hepatitis 15%, acute hepatitis 2%, primary sclerosing
cholangitis 2%, non-specific reactive hepatitis 18% and normal liver 2%

Commercially available grey scale ultrasonoscopes equipped with a long internally focused 3.5 MHz transducer. Right
intercostal scan demonstrated the right lobe and the right kidney on the same plane for contrast. Vascular blurring
(blurring of the hepatic vein trunk) and deep attenuation (attenuation of the echo-beam in deep portion of the right
hepatic lobe) were evaluated on the right subcostal scans by representing the right hepatic lobe and the hepatic vein
trunk.

Ultrasound performed within two weeks prior to biopsy.

Liver biopsy
Fatty changes subdivided into low grade <30%, moderate grade 30-50%, and high grade >50%

Fatty change of >30% in the hepatic lobule

Results: 2x2 table calculated using author-reported raw data
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Study
TP 10
FP O
FN 2
TN 33

Sensitivity 83%
Specificity 100%

PPV 100%

NPV 94%

Area under the curve NR

Yajima 1983%*

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection. Unclear index test threshold.

Diagnosing the severity of NAFLD

Study
Study type

Number of studies (number of
participants)

Countries and Settings

Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Adams 2011"

Prospective cohort

1 (n=242)

Australia, Italy; multi-centre study (hepatology units at 3 centres; 2 in Australia, 1 in Italy)

Study was funded by the Ada Bartholomew Medical Research Trust (University of Western Australia); one author was
supported by the Robert W Storr Bequest and the National Health and Medical Council of Australia

NR
Mean age (SD): 46.8 (12.4), 60.3% Male. Ethnicity NR

Mean BMI of 30.2 kg/m2 (SD 6.2), 41% were obese (BMI > 30 kg/mz), approximately 25% had diabetes.

Exclusions/exclusion criteria: if patients consumed more than 210g of alcohol (male) or 140g (female) per week; if
patients had secondary causes of NAFLD such as corticosteroid and methotrexate use or previous gastro-intestinal
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Study

Index test

Reference standard

Target condition

Results: 2x2 table calculated using
author-reported sens, spec and

Adams 2011

bypass surgery. Concomitant viral hepatitis, autoimmune hepatitis, primary biliary cirrhosis, primary sclerosing
cholangitis, alpha-1 anti-trypsin deficiency, Wilson’s disease, hemochromatosis, drug induced hepatotoxicity were
excluded by routine serological, imaging and histological criteria. 28 patients were excluded because of a suboptimal
biopsy (13), daily alcohol intake > 30g (2), incomplete biochemical data (6), features of chronic cholestatic liver disease
on biopsy (1)

Noninvasive algorithm’s calculated from the following components:

Fibrotest (age, gender, bilirubin, GGT, apolipoprotein A1, haptoglobin, a-2 macroglobulin)
APRI: [AST/(upper limit of normal AST)/platelet count (10°/L)]*100

BARD (BMI, AST, ALT, diabetes)

FIB4 (age, AST, ALT, platelets)

Liver biopsies were scored by a single histopathologist at each centre blinded to the clinical details of the patients. The
median (range) biopsy length was 16.0mm (6-50mm). Six patients were excluded due to biopsies determined
inadequate for histological assessment.

Advanced fibrosis

Results: 2x2 table calculated using Results: 2x2 table calculated using Results: 2x2 table calculated using
author-reported sens, spec and study author-reported sens, spec and study author-reported sens, spec and study

study prevalence

APRI: cut-off 0.54
TP 38

FP 43

FN 15

TN 146

Sensitivity 72%
Specificity 77%

prevalence

BARD: cut-off 2

prevalence

FIB4: cut-off 1.54

prevalence

Fibrotest: cut-off 0.47

TP 32 TP 39 TP 32

FP 54 FP 25 FP 19

FN 21 FN 14 FN 21

TN 135 TN 164 TN 170
Sensitivity 60% Sensitivity 74% Sensitivity 60%
Specificity 71% Specificity 87% Specificity 90%
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Study

Area under the curve 0.788 (0.713-

0.863)

Adams 2011"

Area under the curve 0.701 (0.619- Area under the curve 0.858 (0.797- Area under the curve 0.802 (0.727-
0.783) 0.919) 0.876)

General limitations according to QUADAS lI: It is unclear if patients were enrolled consecutively. Unclear if index test interpreted without knowledge of

reference standard results. No information on the time between index test and the liver biopsy is given although it does mention serum markers were taken

from the patients at the time of liver biopsy. Index tests cut-offs determined by highest Youden’s index, not predetermined.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Aida 2014%°

Prospective cohort

1 (n=116)

Japan; single-centre study at a university medical centre in Tokyo
Not reported

Jan 2010 — Dec 2013

Mean age (range): 61 (27-82), 35% Male. Ethnicity: Japanese

Patients admitted to medical centre for liver biopsies with NAFLD diagnosed using: ALT levels >30 U/L persisting for
more than 6 months, no consumption of alcohol or hepatotoxic drugs, presence of hepatic steatosis on US or cirrhosis
without steatosis on a liver biopsy where steatosis was indicated in the past, negative results for hepatitis B virus
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surface antigen / high titer of hepatitis B virus core antibodies / anti-hepatitis C virus antibodies, absence of abnormal

serum ceruloplasmin levels and transferrin saturation ratios.
Mean BMI (range) 27.2 kg/m2 (18.8-45.9)

Index test CK18-F: serum-level of CK18-F measured using the M30-Apoptosense ELISA kit.

Reference standard US-guided liver biopsy performed at 2 different sites in the same lobe using a 16-gauge needle. The lengths of the sum
of biopsy specimens were more than 1.8cm. A 10% neutral formalin solution was used for fixation and biopsy
specimens were embedded in paraffin blocks. Sections were cut at 4 micrometre thickness stained by the hematoxylin-
eosin and Masson trichrome. The median number (range) of portal tracts found in each sample was 10 (7-12).

Target condition NASH

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

CK -18 [M30]: cut-off 270 U/L
TP 33
FP 16
FN 18
TN 49

Sensitivity 65%

Specificity 75%

Area under the curve 0.757 (0.667-0.846)

General limitations according to QUADAS II: it is unclear if patients were enrolled consecutively. Histopathological assessment and scoring was done in a
‘blinded fashion’ though it is not clear whether index test results were interpreted without knowledge of the biopsy outcome. It is stated in the paper that
fasting blood samples were obtained early in the morning of the day of the liver biopsy. Cut-off used was determined for ‘optimal accuracy’ not predefined.

Study Angulo 2007%
Study type Prospective cohort
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Study

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Angulo 2007%

2 (construction n=480; validation n=253). Validation population included in this review.

Australia, Italy, UK and US ; multi-centre study.

Not reported

2000-2003

Mean age (SD): 47.7 (13.6). 49% Male. Ethnicity: 92% Caucasian

People with well-characterised and liver biopsy-proven untreated NAFLD.

NAFLD diagnosis based on elevated AST and/or ALT, biopsy showing at least 10% steatosis, and appropriate exclusion
of liver disease of other aetiology including alcohol-induced or drug-induced, autoimmune or viral hepatitis, and
cholestatic or metabolic/genetic liver disease. Patients with clinical or imaging evidence of decompensated cirrhosis
were specifically excluded from this study because they most likely had cirrhotic-stage NAFLD regardless of what a
model may predict.

Mean BMI (SD) 32.8 kg/m2 (6.7). 66% obese.
NAFLD fibrosis score

-1.678 + 0.037 x age (years) + 0.094 x BMI (kg/m?) + 1.13 x IFG/diabetes (yes=1, no=0) + 0.99 x AST/ALT ratio — 0.013 x
platelet (10°/1) - 0.66 x albumin (g/dl).

Liver biopsy stained with hematoxylin and eosin, Masson’s trichome, and special stains for iron and copper. Liver
biopsies were read by a single liver pathologist in each participating centre. To control for biopsy size, the length of the
biopsy was measured with a hand ruler and the number of portal areas on one cross-section was counted. Mean (SD)
length of biopsy was 18.1 (8.8)mm. The number of portal areas was 10.1 (4.5).

Advanced fibrosis
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Results: 2x2 table calculated using author-reported raw data

NAFLD fibrosis score: cut-off -1.455
TP 57

FP 52

FN 17

TN 127

Sensitivity 77%
Specificity 71%
Area under the curve 0.82 (0.76-0.88)

Angulo 2007%

Results: 2x2 table calculated using author-reported raw data

NAFLD fibrosis score: cut-off 0.676
TP 32

FP 7

FN 42

TN 172

Sensitivity 43%
Specificity 96%
Area under the curve 0.82 (0.76-0.88)

General limitations according to QUADAS II: Patients were enrolled consecutively. Unclear whether index test results were interpreted without knowledge of

the biopsy outcome. Clinical and laboratory data were collected on the date of diagnostic liver biopsy. Cut-off used was determined by optimising PPV and NPV

using thresholds based on previous estimation study.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding
Duration of study

Age, gender, ethnicity

Patient characteristics

Angulo 2014%

Retrospective analysis of medical records

1 (n=1014)

International multi-centre study: 4 university medical institutions (UK, Australia, Italy, and US)
The study was supported by a National Institute of Health grant, the FP7, and grants from the NHMRC.
Not reported

Mean age: 46.9 (0.4). 58% Male. Ethnicity: White (n=929), Asian (n=61), Black (n=7), American Indian/Alaska Native
(n=2), Native Hawaiian or Other Pacific Islander (n=15)

Well-characterised and liver biopsy-confirmed untreated NAFLD patients.
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Index test

Reference standard

Target condition

Results: 2x2 table calculated using author-reported

sens, spec and study prevalence

Ferritin — any fibrosis: 1 x UNL
TP 245

FP 84

FN 418

TN 267

Sensitivity 37%
Specificity 76%
Area under the curve 0.57 (0.53-0.60)

Angulo 2014%

Mean BMI: 31.3 kg/m2 (£0.2), 29% had diabetes, 38%had metabolic syndrome, 59% had central obesity
Exclusions/exclusion criteria: liver disease of other aetiology (such as alcohol-induced or drug-induced liver disease,
autoimmune or viral hepatitis, cholestatic or metabolic/genetic liver disease), weekly alcohol consumption of 2210 g
(male) or 2140 g (female)

Serum Ferritin levels measured by enzyme-linked immunosorbent assays or enzyme immunoassays as recommended
by the WHO. The upper normal limit (UNL) for serum ferritin used for comparisons was adopted from the
hemochromatosis and iron overload screening study: 300ng/mL in men and 200ng/mL in women.

Liver biopsy: the mean length of the liver biopsy was 19mm (+8.5), the number of portal areas was 11 (+4.5). The
biopsies were routinely stained with hematoxylin and eosin, Masson’s trichrome, and special stains for iron and
copper.

Any fibrosis and advanced fibrosis

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

Ferritin — any fibrosis: 1.5 x UNL Ferritin — any fibrosis: 2 x UNL

TP 146 TP 86

FP 39 FP18

FN 517 FN 577

TN 312 TN 333
Sensitivity 22% Sensitivity 13%

Specificity 89%
Area under the curve 0.55 (0.52-0.59)

Specificity 95%
Area under the curve 0.54 (0.50-0.58)
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Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

Ferritin — advanced fibrosis: 1 x UNL
TP 111
FP 223
FN 160
TN 520

Sensitivity 41%
Specificity 70%
Area under the curve 0.55 (0.51-0.59)

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

Ferritin — advanced fibrosis: 1.5 x UNL
TP 73

FP 119

FN 198

TN 624

Sensitivity 27%
Specificity 84%
Area under the curve 0.56 (0.52-0.60)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

Ferritin — advanced fibrosis: 2 x UNL
TP 43

FP 59

FN 228

TN 684

Sensitivity 16%
Specificity 92%
Area under the curve 0.54 (0.50-0.58)

General limitations according to QUADAS II: There was a single liver pathologist in each participating centre who analysed the biopsies. Clinical and laboratory

data were collected within 7 days of the liver biopsy procedure. Unclear whether the people interpreting the lab tests were blind to liver biopsy results. Cut-

offs determined by logistic regression as optimising rule in and rule out — not predefined.

184

Study Chan 2014
Study type Prospective cohort
Number of studies (number of 1 (n=93)

participants)

Countries and Settings

Malaysia, single centre university medical centre.

Funding Funded by the University of Malaya Research Grant.
Duration of study November 2012 to October 2013
Age, gender, ethnicity Mean age: 51.0 (11.1). 52% Male. Ethnicity: NR

Patient characteristics Recruited consecutively from adults (218) with NAFLD scheduled for a liver biopsy. Diagnosis of NAFLD was based on
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Index test

Reference standard

Target condition

184

Chan 2014

ultrasonography finding of fatty liver and exclusion of significant alcohol intake, use of medications that can cause fatty

liver, viral hepatitis B and C infection, and other causes of chronic liver disease.

ALT (upper limit of normal 65 IU/L)

CK 18 M30 collected on same day as liver biopsy. Quantitative measurement using the M30 Apoptosense ELISA kit.

Performed for all samples in a single session by a single investigator.

Liver biopsy: ultrasonography-guided percutaneous liver biopsy using an 18 gauge Temno 11 semi-automatic biopsy

needle. Stained with hematoxylin and eosin stain and Masson’s trichome.

NASH

Results: 2x2 table calculated using author-reported

sens, spec and study prevalence

ALT: cut-off 53
TP 31

FP 32

FN 8

TN 22

Sensitivity 80%
Specificity 41%
Area under the curve 0.64 (0.53-0.76)

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

ALT: cut-off 67
TP 28
FP 22
FN 11
TN 32

Sensitivity 72%
Specificity 59%
Area under the curve 0.64 (0.53-0.76)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

ALT: cut-off 100
TP 16
FP 11
FN 23
TN 43

Sensitivity 41%
Specificity 80%
Area under the curve 0.64 (0.53-0.76)
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Study Chan 2014

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

CK 18 [M30]: cut-off 293
TP 28
FP 32
FN 11
TN 22

Sensitivity 72%
Specificity 41%
Area under the curve 0.59 (0.47-0.71)

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

CK 18 [M30]: cut-off 432
TP 22
FP 20
FN 17
TN 34

Sensitivity 56%
Specificity 63%
Area under the curve 0.59 (0.47-0.71)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

CK 18 [M30]: cut-off 474
TP 17
FP 19
FN 22
TN 35

Sensitivity 44%
Specificity 65%
Area under the curve 0.59 (0.47-0.71)

General limitations according to QUADAS II: Clinical and laboratory data were collected on same day as the liver biopsy procedure. Unclear whether the people

interpreting the lab tests were blind to liver biopsy results. Cut-offs were not pre-specified.

210

Study Cichoz-Lach 2012
Study type Prospective cohort
Number of studies (number of 1 (n=126)

participants)

Countries and Settings

Funding Departmental sources

Duration of study Not reported

Single-centre Gastroenterology division of an university medical centre in Lublin, Poland.

Age, gender, ethnicity Mean age: 42.7 (£13.94), 58% Male. Ethnicity: ethnically homogenous Caucasian group of patients
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Patient characteristics

Index test

Reference standard

Target condition

Cichoz-Lach 2012%*°

Diagnosis of NAFLD was based on elevated ALT and AST and liver biopsy showing steatosis in at least 5% of hepatocytes
and alcohol intake lower than 20g/day in women and 30g/day in men.

Mean BMI: 28.51 kg/m2 (+2.67), 19% were obese, 23% had diabetes

Exclusions/exclusion criteria: HBV, HCV, autoimmune liver disease, primary liver cirrhosis, Wilson’s disease,
hemochromatosis, drug-induced liver disease, other causes of chronic liver disease

NAFLD fibrosis score: -1.675 + 0.037 — age (years) + 0.094 — BMI + 1.13 * IFG/diabetes (yes = 1, no = 0) + 0.99 * AST/ALT
ratio — 0.013 * platelet count (*10°/L) —0.66 * albumin (g/dL)

BARD score composed of 3 variables (score ranges from 0 to 4 points): AST/ALT ratio > 0.8: 2 points; BMI > 28: 1 point;
Presence of diabetes: 1 point.

Liver biopsy: no details are reported

Advanced fibrosis

Results: 2x2 table calculated using author- Results: 2x2 table calculated using author-reported Results: 2x2 table calculated using author-

reported raw data

Bard: cut-off 2

raw data reported raw data

NAFLD fibrosis score: cut-off -1.455 NAFLD fibrosis score: cut-off 0.676

TP 24 TP 24 TP 26

FP 11 FP 10 FP 47

FN 3 FN 3 FN 1

TN 88 TN 89 TN 52

Sensitivity 89% Sensitivity 96% Sensitivity 89%

Specificity 89% Specificity 53% Specificity 90%

Area under the curve 0.865 (0.793-0.920) Area under the curve 0.919 (0.841-0.967) Area under the curve 0.919 (0.841-0.967)

General limitations according to QUADAS II: It is unclear whether patients were enrolled consecutively. No details on liver biopsy. All liver biopsies were

evaluated by the same liver pathologist, though it is unclear whether the pathologist was blind to the results of the index test. Variables necessary for the

assessment scores and laboratory analysis were determined the day before the liver biopsy. Thresholds based on previously published cut-offs.
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Study type

Number of studies (number of
participants)

Countries and Settings

Funding

Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

228

Cui 2015
Prospective cohort study

1 (n=102)

Single centre university research unit, USA

Funding provided by Atlantic Philanthropies, Inc, the John A. Hartford Foundation, the Association of Specialty
Professors, and the American Gastroenterological Association.

May 2012 to October 2014

Mean age (SD): 51.3 (14.0); Sex 58.8% female; Ethnicity: 53% White, 15.7% Asian, 28.4% Hispanic, 2% multiracial, 1%
other, 1% missing

Adults 218 years with biopsy confirmed NAFLD

Exclusion criteria: regular and/or excessive alcohol use within 2 years prior to recruitment (>14 drinks/week if make or
>7 drinks/week if female); clinical or laboratory evidence of secondary NAFLD due to major nutritional and iatrogenic
gastrointestinal disorders or HIV infection; clinical or laboratory evidence of non-NAFLD liver diseases including
hepatitis B, hepatitis C, hemochromatosis, Wilson’s disease, glycogen storage, alpha-1 antitrypsin deficiency,
autoimmune hepatitis, cholestatic liver disease and vascular liver disease, clinical or laboratory evidence of
decompensated liver disease; active substance abuse, significant systemic illnesses; pregnant status or attempting to
become pregnant; contraindication to MRI.

2D-MRE: While vibrations are being transmitted at 60 Hz, a 2D gradient-recalled echo MRE pulse sequence is
performed, and 4 non-contiguous axial slices (10 mm thick, 10mm inter-slice gap) are acquired in 16-s breath holds at
the widest transverse part of the liver. The acquisition parameters include repetition time (TR), 50ms; echo time (TE),
20.2 ms; flip angle, 30°; matrix 256 x 64; field of view 48 x 48cm; one-signal average, receiver bandwidth + 33 kHz; and
parallel imaging acceleration factor 2. The total acquisition time is about 2 mins with 4 x 16-s breath holds with short
recovery in between. After data acquisition four quantitative cross-sectional maps (elastograms) are generated,
depicting tissue stiffness at each of the four slice locations using a colour scale in units of kilopascals (kPa). The image
analyst manually drew regions of interest (ROIs) on the elastograms at the four slice locations in parts of the liver
where corresponding wave images showed clearly observable wave propagation, while avoiding liver edges, large
blood vessels, and artefacts. The per-pixel stiffness values across the ROIs at the four slice locations were averaged to
calculate the mean 2D-MRE stiffness.
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Study Cui 2015
Clinical prediction rules: AST/ALT ratio, APRI, BARD, FIB4 and NAFLD fibrosis score all calculated from laboratory
assessment data (previously published formulas and thresholds). Only results for FIB4 reported.

Reference standard Liver biopsy read and scored by an experienced liver pathologist blinded to radiological data. NASH CRN scoring system
used.

Target condition Advanced fibrosis

Results: 2x2 table calculated using author- Results: 2x2 table calculated using author- Results: 2x2 table calculated using author-reported

reported raw data reported raw data raw data

2D MRE: cut-off 3.64 kPa FIB4: cut-off 1.30 FIB4: cut-off 2.67

TP 17 TP 16 TP 5

FP 8 FP 24 FP 2

FN 2 FN 3 FN 14

TN 75 TN 59 TN 81

Sensitivity 92% Sensitivity 84% Sensitivity 25%

Specificity 90% Specificity 72% Specificity 98%

PPV 68% PPV 41% PPV 70%

NPV 98% NPV 95% NPV 85%

Area under the curve 0.957 (0.918-0.996) Area under the curve 0.861 (0.775-0.946) Area under the curve 0.861 (0.775-0.946)

General limitations according to QUADAS II: It is unclear if patients were enrolled consecutively. Unclear if index test interpreted without knowledge of
reference standard results. Median time interval between biopsy and clinical assessment was 29 days. The median time interval between biopsy and 2D-MRE
was 41 days.

229

Study Cusi 2014
Study type Prospective cohort
Number of studies (number of 1 (n=318)

participants)
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Countries and Settings

Funding

Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Cusi 2014%%°

General medicine or hepatology clinics at University of Texas or Brooke Army Medical Center, USA.

Multiple government / not for profit funding sources: Burroughs Wellcome Fund, American Diabetes Association, VA
Merit Award, NIH grant, Veterans Affairs Medical Research Fund and the National Centre for Research Resources.

Not reported

Age - without NASH 53 (1), with NASH 52 (1) (mean (SD)); Sex (male) - without NASH 64%, with NASH 65%; ethnicity
not reported.

N=119 without NASH, 199 with NASH, All subjects were overweight / obese at recruitment. BMI was significantly
different in those with / without NASH; 32.8 (1.1) in those without NASH and 33.6 (0.6) in those with NASH P=0.01.
Exclusions/exclusion criteria: No evidence of any serious chronic disease (other than NAFLD, type Il diabetes mellitus
and associated comorbidities). Volunteers were excluded if they had a history of alcohol abuse (>20 grams/day; all
underwent an AUDIT questionnaire), liver disease other than NASH (i.e. hepatitis B/C, autoimmune hepatitis,
hemochromatosis, other), type | diabetes mellitus or clinically significant renal/pulmonary/heart disease.

Subjects were admitted to the research unit at 6:30-7:00 am after a 12-hour overnight fast.

Plasma CK-18 levels — Samples were placed on ice at the bedside, processed within 15-20 mins and frozen at -80 °C
until final analysis. CK-18 concentration was determined by the one-step in vitro immunoassay M30-apoptosense ELISA
kit (PEVIVA AB; DiaPharma, OH) that selectively recognizes the capase cleavage-generated against the K18Asp396
neoepitope of CK-18.

Liver biopsy: A biopsy was performed in patients with elevated liver transaminasis when all other causes of liver
disease were ruled out, or with normal liver transaminases if NAFLD by MRS was present in association with well-
known risk factors for NASH such as type Il diabetes mellitus, Metaboloic syndrome or insulin resistance as established
during an OGTT (Matsuda index) and/or by a euglycemic insulin clamp.

NASH

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

CK 18 [M30]: cut-off 212 U/L

TP 115
FP 38
FN 84
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Study Cusi 2014
TN 81

Sensitivity 58%
Specificity 68%
Area under the curve 0.65 (0.59-0.71)

General limitations according to QUADAS II: Assumed consecutively recruited, but not specifically stated — all patients recruited from the army medical centre

had a liver biopsy, but at the University of Texas liver biopsy wasn’t done if NAFLD wasn’t present on MRS, normal aminotransferases or if the patient declined.

424 people studied, 300 of which had NAFLD (MRS diagnosed n=229, biopsy diagnosed n=66 and 5 positive ultrasound). 124 did not have NAFLD. Liver biopsy
done in 318 participants, or which 199 had NASH. — NB flow chart available in a supplementary figure if required (not attached to paper). Biopsies were
evaluated by an experienced pathologist that was unaware of the subject’s identity or clinical information; although no information on whether index tests

were interpreted without knowledge of the reference standard results. No details of time period between index test and reference standard being carried out.

251

Study Demir 2013

Study type Retrospective analysis of medical data

Number of studies (number of 2 (n =267 recruited for estimation (n=170) validation (n=97) of a novel non-invasive tool not included in this review.
participants) Total population used for review index tests.)

Countries and Settings Germany, multi-centre. 2 Gastroenterology and Hepatology clinics at 2 university hospitals.

Funding No funding to report

Duration of study Data collected from patients who presented to the clinics between July 1998 and November 2009.

Age, gender, ethnicity Mean age (SD): 43.8 (12.1). Male 47%. Ethnicity NR

Patient characteristics 68.5% of patients referred to outpatient department for further work-up after abnormal liver function tests detected

by their primary care physicians. A diagnosis of NAFLD made if the following conditions were met: elevated AST levels
for at least 6 months, fatty liver degeneration >5% after exclusion of other chronic liver diseases (viral hepatitis,
autoimmune disease, toxic liver injury, alcoholic steatohepatitis, cholestatic liver disease, hemochromatosis.

Patients were excluded if they suffered from a malignancy, had decompensated liver cirrhosis or received drugs with
well-known effects on steatosis. They were also excluded if the time interval between liver biopsy and date of lab
examination exceeded 120 days or if data to definitely exclude chronic liver disease was missing. Patients included if
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Index test

Reference standard

Target condition

Results: 2x2 table calculated using author-

reported raw data

AST/ALT ratio: cut-off 0.8
TP 6

FP 162

FN 10

TN 82

Sensitivity 38%
Specificity 34%
Area under the curve 0.81 (0.72-0.90)

Demir 2013%*

alcohol consumption <30g/day in men and <20g/day in women. 141/408 excluded.
Mean BMI (SD) 37 (12.7). 52% obese.

AST/ALT ratio
BARD
NAFLD fibrosis score

Liver biopsy: All specimens taken under local anaesthesia with a 17-gauge Menghini needle. Liver biopsies read twice
by two experienced pathologists who were blinded in clinical and laboratory data.

Advanced fibrosis.

Results: 2x2 table calculated using author-reported  Results: 2x2 table calculated using author-reported

raw data raw data
AST/ALT ratio: cut-off 1 BARD: cut-off 2
TP 14 TP 14

FP 38 FP 101

FN 8 FN 6

TN 206 TN 121
Sensitivity 64% Sensitivity 70%
Specificity 84% Specificity 55%

Area under the curve 0.81 (0.72-0.90)

Results: 2x2 table calculated using author-reported raw data

NAFLD fibrosis score: cut-off -1.455
TP 12

FP 7

FN 4

TN 97

Area under the curve 0.67 (0.55-0.78)

Results: 2x2 table calculated using author-reported raw data

NAFLD fibrosis score: cut-off 0.676
TP 3

FPO

FN 13

TN 104
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Sensitivity 75%
Specificity 93%

Area under the curve 0.96 (0.92-0.99)

Demir 2013%*

Sensitivity 19%
Specificity 100%
Area under the curve 0.96 (0.92-0.99)

General limitations according to QUADAS II: Consecutively included patients but retrospective nature of the design leads to concerns around patient selection.
Not all patients included in analysis due to missing index test results (AAR=266, BARD=242, NAFLD fibrosis score=120). Cut-offs based on previously published
thresholds. No information on whether index tests were interpreted without knowledge of the reference standard results. No details of time period between
index test and reference standard being carried out although patients were excluded if this interval was longer than 120 days.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Dvorak 2014°%°

Prospective cohort

1 (n=56)

Prague, single-centre university hospital.

Supported by grants given by Internal Grant Agency, Czech Ministry of Health and from Charles University, Prague.
2010-2013

Mean age (SD): NASH 46.4 (15), non-NASH 43.6 (16). Gender NR. Ethnicity NR

Only includes 56/112 with NAFLD confirmed by liver biopsy. Those who were not indicated for biopsy not included.
Viral hepatitis, drug-induced liver disease, autoimmune liver disease, biliary disease and inherited metabolic diseases
were excluded by specific laboratory and radiologic examinations and by the patient history. Alcohol abuse was
excluded by the patient history.

M30 and M65 levels were measured by commercially available ELISA tests.

APRI calculated as: AST (IU/L/upper AST limit/platelet count (x109/L) x 100

FIB4 according to formula: age x AST(IU/L/upper AST limit/platelet count (x10°/L) x ALT (1U/1)

NAFLD fibrosis score: -1.678 + 0.037 x age (years) + 0.094 x BMI (kg/mz) + 1.13 x impaired glucose tolerance or diabetes
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(yes=1, no=0) + 0.099 x AST/ALT ratio — 0.013 x platelet (10°/1) - 0.66 x albumin (g/dl).

BARD: composed of 3 variables (score ranges from 0 to 4 points): AST/ALT ratio > 0.8: 2 points; BMI > 28: 1 point;

Presence of diabetes: 1 point.

ELF calculated using algorithm: -7.412 + (In(HA) x 0.681) + (In(PIIINP) x 0.775) + (In(TIMP-1) x 0.494

Reference standard Liver biopsy: in 43 patients conducted by the percutaneous method with a Menghini needle and in the other 13
patients by transjugular method. The indications for transjugular were obesity, thrombocytopenia, suspicion of liver
cirrhosis, and the need for a hepatic venous pressure gradient measurement. The biopsy samples were routinely
stained and then read by a single pathologist blind to the clinical and laboratory data.

Target condition NASH
Advanced fibrosis.
Results: 2x2 table calculated using author- Results: 2x2 table calculated using using author-
reported sens, spec and study prevalence reported sens, spec and study prevalence
NASH NASH
CK-18 [M30]: cut-off 234 U/L CK-18 [M65]: cut-off 790 U/L
TP 29 TP 30
FP 3 FP 3
FN 9 FN 8
TN 15 TN 15
Sensitivity 76% Sensitivity 79%
Specificity 83% Specificity 83%

Area under the curve 0.85 (0.50-0.92) Area under the curve 0.89 (0.48-0.93)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

NASH

ALT: cut-off 1.02 pkat
TP 27

FP 7

FN 11

TN 11

Sensitivity 71%
Specificity 61%
Area under the curve NR

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study

prevalence prevalence

Advanced fibrosis Advanced fibrosis

APRI: cut-off 0.65 AST/ALT ratio: cut-off 0.67
TP 11 TP 11

FP 13 FP 13

FN 6 FN 6
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Study Dvorak 2014

TN 926 TN 26

Sensitivity 65% Sensitivity 65%

Specificity 67% Specificity 67%

Area under the curve 0.70 (0.40-0.79) Area under the curve 0.73 (0.44-0.82)

Results: 2x2 table calculated using author- Results: 2x2 table calculated using author-reported Results: 2x2 table calculated using author-reported
reported sens, spec and study prevalence sens, spec and study prevalence sens, spec and study prevalence
Advanced fibrosis Advanced fibrosis Advanced fibrosis

ELF score: cut-off -3.37 FIB4: cut-off 1.51 NAFLD fibrosis score: cut-off -2.16
TP 15 TP 12 TP 13

FP 1 FP 9 FP 12

FN 2 FN 5 FN 4

TN 38 TN 30 TN 27

Sensitivity 88% Sensitivity 71% Sensitivity 76%

Specificity 97% Specificity 77% Specificity 69%

Area under the curve 0.97 (0.51-0.99) Area under the curve 0.83 (0.50-0.87) Area under the curve 0.81 (0.54-0.92)

General limitations according to QUADAS II: Consecutively included patients. Unclear how thresholds determined. Unclear whether index test results
interpreted without knowledge of biopsy outcomes and unclear interval between index tests and reference standard.

300

Study Feldstein 2009
Study type Retrospective cohort
Number of studies (number of 1 (n=139)

participants)

Countries and Settings 8 NASH clinical research network centres, USA

Funding Nonalcoholic Steatoheaptitis Clinical Research Network, General Clinical Research Center Grant and NIH.
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Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Feldstein 2009°%

Not reported
Age median 48 years (39 — 55), sex 63% female, 79% Caucasian

BMI median 34 kg/m”

Inclusion / Exclusion criteria: Adults with NAFLD n=139, defined by: liver biopsy features as assessed by NASH CRN
pathologists; appropriate exclusion of liver disease of other etiologies including alcohol- or drug-induced, autoimmune,
viral, cholestatic, metabolic or genetic disorders; and plasma sample available within 3 months of baseline liver biopsy.

Capase-generated CK-18 fragments in the blood — for all patients, a blood sample was taken within 3 months of the
liver biopsy was obtained from the NIH blood bank repository. All samples were originally processed to plasma and
stored at -80 °C. The plasma was subsequently used for quantitative measurement of the apoptosis-associated neo-
epitope in the C-terminal domain of CK-18 by the M30-Apoptosense ELISA kit (LEVIVA< Bromma, Sweden). All assays
were performed in duplicate, and the absorbance was determined using a microplate reader (Molecular Devices M2,
Sunnyvale, CA).

Histological diagnosis was established by study pathologists according to their expertise

NASH

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study

prevalence

CK 18 [M30]: cut-off 216 U/L
TP 53
FP 24
FN 16
TN 46

Sensitivity 77%
Specificity 66%
Area under the curve 0.83 (0.61-0.78)

prevalence

CK 18 [M30]: cut-off 287 U/L
TP 45

FP 6

FN 24

TN 64

Sensitivity 70%
Specificity 95%
Area under the curve 0.83 (0.61-0.78)
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Feldstein 2009°%

General limitations according to QUADAS II: No details of recruitment (NB — study in children says consecutively recruited so it is likely to be the same as they
were the same initial cohort) but retrospective nature of the design leads to concerns around patient selection. No details of biopsy methods reported. Blood
sample for index test taken within 3 months of biopsy. Unclear whether index test results were determined with/without knowledge of the reference
standard. Confidence interval for the reported AUROC does not include the point estimate. Index tests thresholds not pre-specified.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Feldstein 2013*%

Retrospective cohort

1 (n=201)

Unclear —assumed to be 1 children’s hospital in Italy

Grants from Bambino Gesu Children’s Hospital and Research Institute, Rome, Italy and NIH.
Not reported

Age — mean 10.7 (2.5) years, sex - 37% male

Children with NAFLD

Inclusion / Exclusion criteria: Persistently elevated serum aminotransferase levels, diffusely hyperechogenic liver on
ultrasonography suggestive of fatty liver, and biopsy consistent with the diagnosis of NAFLD. Exclusion criteria were
hepatic virus infections (hepatitis A, B, C, D and E, cytomegalovirus, and Epstein-Barr virus), alcohol consumption,
history of parenteral nutrition, and use of drugs known to induce steatosis (e.g. valproate, amiodarone, or prednisone)
or to affect body weight and carbohydrate metabolism. Autoimmune liver disease, metabolic liver disease, Wilson’s
disease, and a-1-antitrypsin-associated liver disease were ruled out.

CK-18 level measurements — for all patients, a blood sample was taken at the time of the liver biopsy. All samples were
originally processed to yield plasma and stored at -80 °C. The plasma was subsequently used for quantitative
measurement of CK-18 levels by the M30-Apoptosense ELISA kit (PEVIVA, Li Starfish, Italy). All assays were performed
in duplicate, and the absorbance was determined using a microplate reader (Molecular Bio-Rad, Milan Italy).

Biopsy performed after an overnight fast using an automatic core biopsy 18-gauge needle (Biopince, Amnedic, Sweden)
under general anaesthesia and ultrasound guidance. The length of liver specimen (in mm) was recorded. Only samples
that were not fragmented with a length 15mm and including at least 6 complete portal tracts were considered
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Study Feldstein 2013**

adequate for the purpose of the study. Biopsies were routinely processed and sections of liver tissue, 5mm thick, were
stained with hematoxylineosin, Van Gieson, Periodic acid-Schiff diastase, and Prussion blue stain.

Target condition NASH

Results: 2x2 table calculated using author- Results: 2x2 table calculated using author-reported Results: 2x2 table calculated using author-reported
reported sens, spec and study prevalence sens, spec and study prevalence sens, spec and study prevalence
CK 18 [M30]: cut-off 218 U/L CK 18 [M30]: cut-off 233 U/L CK 18 [M30]: cut-off 268 U/L
TP 127 TP 119 TP 98

FP 15 FP 8 FP 3

FN 13 FN 21 FN 42

TN 46 TN 53 TN 58

Sensitivity 91% Sensitivity 85% Sensitivity 70%

Specificity 75% Specificity 87% Specificity 95%

Area under the curve 0.9335 Area under the curve 0.9335 Area under the curve 0.9335

General limitations according to QUADAS II: Consecutively recruited but retrospective nature of the design leads to concerns around patient selection. Biopsies
were evaluated by a single expert paediatric hepatopathologist who established the histopathological diagnosis of NASH. Patients were then divided into 2
groups “NASH” and diagnosis not compatible with NASH or “not NASH”. Liver biopsy features for each case were also graded according to the NAFLD activity
scoring system proposed by Kleiner et al. Blood samples for the index test were performed at the same time as the biopsy. Unclear whether index test results
were determined with/without knowledge of the reference standard. Thresholds for index tests were not pre-specified. No confidence intervals reported for
AUC despite reporting them for other serum biomarkers.

355

Study Goh 2015
Study type Prospective cohort
Number of studies (number of 1 (n=503)

participants)

Countries and Settings USA multi-centre study from two Hepatology outpatient clinics in Cleveland, Ohio.
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Study
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Results: 2x2 table calculated using
author-reported raw data

AST/ALT ratio: cut-off 0.8
TP 118

FP 124

FN 16

TN 224

Goh 2015°*°

No grant support funding

Not reported

Mean age (SD) 49 (12): Male 38%: Ethnicity NR

Patients 218 years with histologically proven NAFLD who had not received any prior therapies that may have been

beneficial for NAFLD, such as Vit E, pentoxifylline, pioglitazone and prescribed diet and exercise weight loss

programmes. Patients with excessive alcohol consumption (>21 drinks per week for males and >14 drinks for females)

were excluded. Similarly patients with other contributory causes of liver disease including those with hepatoxic drug

history, viral hepatitis, hemochromatosis, autoimmune hepatitis, Wilson’s disease or alpha 1 antitrypsin disease were

excluded.

Mean BMI 36.13 (8.43). 58% hypertension, 48% diabetes.

AST/ALT ratio

BARD: AST/ALT ratio > 0.8: 2 points; BMI > 28: 1 point; Presence of diabetes: 1 point.

NAFLD fibrosis score: -1.675 + 0.037 x age (years) + 0.094 x BMI (kg/m?) + 1.13 x impaired fasting glycaemia or diabetes
(yes=1, no=0) + 0.99 x AST/ALT ratio — 0.013 x platelet (10°/L) — 0.66 x albumin (g/dl).

Only clinical variables obtained within 6 months of the liver biopsy were included in analysis.

No information about method of liver biopsy.

Advanced fibrosis

Results: 2x2 table calculated using
author-reported raw data

BARD: cut-off 2
TP 118

FP 197

FN 16

TN 150

Results: 2x2 table calculated using
author-reported raw data

NAFLD fibrosis score: cut-off -1.455
TP 103

FP 168

FN 24

TN 166

Results: 2x2 table calculated using
author-reported raw data

NAFLD fibrosis score: cut-off 0.676
TP 50

FP 26

FN 79

TN 308
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Sensitivity 88%
Specificity 64%
Area under the curve NR

355

Goh 2015

Sensitivity 88% Sensitivity 80% Sensitivity 39%
Specificity 43% Specificity 50% Specificity 92%

Area under the curve NR Area under the curve NR Area under the curve NR

General limitations according to QUADAS II: It is unclear if patients were enrolled consecutively. Unclear if index test interpreted without knowledge of

reference standard results. Unclear how index tests cut-offs determined but presumed to be based on previously published cut-offs. No information provided

about method of liver biopsy. Final numbers in index test tables do not represent initial population and no information on exclusion reasons.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Grigorescu 2012°%

Diagnostic cohort (assumed prospective)

1 (n=79)

Romania, setting not reported

Not reported

Not reported

Age - Not NASH 39.1 (10.7), NASH 48.3 (11.4) years; Gender F/M — Not NASH 6/14, NASH 17/42; Ethnicity not reported

People with biopsy proven NAFLD. No patients had fasting glucose level >140 mg or underwent treatment with insulin.
Inclusion / exclusion criteria: Liver biopsies were performed in those with abnormal liver function tests lasting for at
least 6 months and suspected NAFLD at grey scale ultrasonography.

Patients with other liver disease etiologies: hepatitis B or C, autoimmune liver disease, Wilson disease,
hemochromatosis, aa-antitripsin deficiency, HIV infection, patients with a history of hepatotoxic or steatosis-inducing
drugs or those with daily alcohol intake exceeding 10g/day for women and 20 g/day for men were excluded. Patients
with a history of an inflammatory disease, current infection or history of cancer, as well as those receiving treatment
with PPAR-y agonists were also excluded.

Total CK-18 (M65 antigen) was determined by commercially available Kit (M65 ELISA, Peviva AG, Sweden) with a
sensitivity of 11 U/L, according to the manufacturer’s instructions. This method is based on the capture (M6) and
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detection (M5) of antibodies directed against two different epitopes of CK-18, independently of the cleavage status.

Reference standard Biopsy: Liver biopsies were performed under ultrasonographic guidance and stained with meotoxilin-eosin and
Masson’s trichrome and were assessed by a senior hepatopathologist blinded to the clinical or biological characteristics
of the patients.

Target condition NASH

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

CK 18 [M65]: cut-off 340
TP 47

FP7

FN 12

TN 13

Sensitivity 79%

Specificity 67%

Area under the curve 0.791 (0.685-0.874)

General limitations according to QUADAS II: Recruitment details not reported. Index and reference standard results interpreted without knowledge of each

other, although operators were not blinded to the other clinical data. Index test samples were performed on the same day as biopsy. No information provided
on how index test thresholds provided.

366

Study Guha 2008
Study type Assumed prospective
Number of studies (number of 1 (n=192)

participants)

Countries and Settings UK, two tertiary outpatient centres in Nottingham and Newcastle-upon-Tyne.

Funding Authors include shareholders of iQur Ltd and have received grant income from Bayer/Siemens
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Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Guha 2008°%°

Between October 2002 to December 2006
Mean age (SD) 48.7 (12.5). Male 64%. Ethnicity NR

Diagnosis of NAFLD based on elevated AST or ALT levels; appropriate exclusion of liver disease of other origin including
alcohol-induced or drug-induced, autoimmune or viral hepatitis, or cholestatic or metabolic/genetic liver disease.

Mean BMI (SD) 32.4 (5.7). 63% metabolic syndrome.
ELF: DS =-7.412 + (In(HA)*0.681) + (In(P3NP)*0.775) + (In(TIMPI1)*0.494).

ELF + NAFLD fibrosis score = -20.870 + 5.506*ELF (discriminant score) + 4.513*diabetes/IFG (yes=1, no=0) — 3.144
AST/ALT ratio — 0.058*BMlI (kg/mz) —0.026*platelets (x10%/L) + 0.639*alb (g/L)

Serum biomarkers taken within three months of biopsy.
Liver biopsy: assessed by two hepatologists. No details on biopsy method.

Any fibrosis and advanced fibrosis

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

Any fibrosis Advanced fibrosis

ELF: cut-off -0.2070 ELF: cut-off 0.3576

TP 69 TP 35

FP 16 FP 15

FN 44 FN 9

TN 63 TN 133

Sensitivity 61% Sensitivity 80%

Specificity 80% Specificity 90%

Area under the curve 0.76 (0.69-0.83)

Area under the curve 0.90 (0.84-0.96)
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Study Guha 2008
Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

Advanced fibrosis

ELF + NAFLD fibrosis score: cut-off -0.2826

TP 40
FP 6
FN 4
TN 142

Sensitivity 91%
Specificity 96%

Area under the curve 0.98 (0.96-1.00)

Advanced fibrosis

ELF + NAFLD fibrosis score: cut-off 0.0033
TP 39

FP2

FN 5

TN 146

Sensitivity 86%
Specificity 99%
Area under the curve 0.98 (0.96-1.00)

General limitations according to QUADAS II: Consecutive recruitment. No information on method of liver biopsy. Appropriate interval between biopsy and
index tests, but unclear if serum information interpreted without knowledge of histological data. Unclear how thresholds determined, presumed to be optimal

accuracy — not pre-specified.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding
Duration of study

Age, gender, ethnicity

Patient characteristics

Joka 2012*"7

Prospective cohort

1 (n=22 patients with NAFLD of a larger population of people with a range of chronic liver diseases, n=121)

Germany; setting is unclear.
Supported by the Deutsche Forschungsgesellschaft
Not reported

Data only provided for all 121 patients enrolled in the study (also includes patients with other causes of liver disease):
Mean age (+SD): 46.5 (+1.2), 50.4% Male. Ethnicity NR

NR for specific NAFLD population.
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Study Joka 2012
Index test Measurement of capase-generated neoepitope of CK-18: M30-Apoptosense ELISA according to manufacturers
instructions.

M65 and M65 EpiDeath ELISA to quantify both uncleaved and capase-cleaved CK-18. The M65 assay is based on the
capture (M6) and detection (M5) antibodies that are directed against two different epitopes of CK-18 and recognised

total CK-18.
Reference standard Liver biopsy at same time as blood withdrawal. No details provided.
Target condition NASH
Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence
CK 18 [M30]: cut-off 149.5 U/L CK 18 [M65]: cut-off 386 U/L
TP 9 TP 12
FP3 FP2
FN 3 FNO
N7 TN 8
Sensitivity 75% Sensitivity 100%
Specificity 70% Specificity 80%

Area under the curve 0.77 (0.57-0.97) Area under the curve 0.93 (0.82-1.0)

General limitations according to QUADAS Il: it is unclear whether patients were enrolled consecutively and whether exclusions were appropriate as not
information provided for specific NAFLD population. Liver biopsy specimens were assessed by the same pathologist but no biopsy method data supplied. It is
unclear if the index tests were interpreted without knowledge of the biopsy outcome. Unclear how thresholds for index tests were determined — not pre-
specified.

Study Kawamura 2013*%

Study type Retrospective analysis

Number of studies (number of 1 (n=29)
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Study
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Kawamura 2013*%

Single-centre study at an urban medical centre in Tokyo, Japan

Okinaka Memorial Institute for Medical Research, Japanese Ministry of Health
Jan 2011 - Jul 2012

Mean age (range): 59.5 (29-80), 73% Male. Ethnicity NR

All patients were diagnosed with NASH.
Mean BMI (range): 25.8 kg/m2 (20.8-37.9)

Inclusion criteria: undergoing 3D-MRI within 1 year before histological examination; past daily alcohol intake of <20
g/d; negative for serum hepatitis C virus antibodies, hepatitis B surface antigen, antinuclear bodies, antimitochondrial
antibodies; no underlying systemic autoimmune disease; no underlying metabolic diseases

APRI calculated using the formula: {[AST level/upper normal level (33 1U/L)]/[platelet count (109/L)]}*100

BARD score composed of 3 variables: score ranges from 0 to 4 points: AST/ALT ratio > 0.8: 2 points; BMI > 28: 1 point;
Presence of diabetes: 1 point

FIB4-index calculated using the formula: [age(years) * AST level]/[platelet count (10°/L) * (ALT Ievel)m]

3D-MRI - all patients underwent whole-liver MR image screening for early hepatocellular carcinoma and to assess
the extent of liver disease. Advanced fibrosis defined on the3D-MRI image showing diffuse irregularity of the surface
of the liver (including diffuse small irregularities or large irregularities with areas of nodularity)

Liver biopsy: specimen obtained using a 14-gauge modified Vim-Silverman needle, 16-gauge core tissue biopsy
needle or surgical resection. Specimens were fixed in 10% formalin. Sections were stained with hematoxylineosin,
Masson trichrome, silver impregnation, and periodic acid-Schiff after diastase digestion. 20 of 30 patients underwent
US-guided biopsy using a 16-gauge core tissue biopsy needle, 9 underwent laparoscopyOguided biopsy using a 14-
gauge modified Vim-Silverman needle and 1 underwent surgical resection for hepatocellular carcinoma that had
been found on 3D-MRI (excluded from analysis).

Advanced fibrosis
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Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

APRI: cut-off 0.98
TP 6
FP 3
FN 2
TN 9

Sensitivity 78%
Specificity 71%
Area under the curve NR

Kawamura 2013*%

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

BARD: cut-off 2
TP 7

FP 2

FN 1

TN 10

Sensitivity 78%
Specificity 90%
Area under the curve NR

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

FIB4: cut-off 2.67
TP 6

FP 2

FN 2

TN 11

Sensitivity 78%
Specificity 90%
Area under the curve NR

This information has been excluded
from the review based on GDG
consensus that the diagnostic criteria
are too subjective and non-
reproducible.

3D-MRI: cut-off “diffuse irregularity
of the surface of the liver”

TP 8
FP 2
FN O
TN 19

Sensitivity 100%
Specificity 90%
Area under the curve NR

General limitations according to QUADAS II: retrospective nature of the design leads to concerns around patient selection, especially as they are only being
given MRI for suspicion of another liver disease (aside form NAFLD). It is unclear whether index tests were interpreted without knowledge of the biopsy
outcome or vice versa. Patients had to undergo the 3D-MRI within 1 year before the liver biopsy. It is unclear at what time the other index tests were
performed. Thresholds pre-specified and determined from published cut-offs.

Study
Study type

Number of studies (number of
participants)

Countries and Settings

Funding

Khosravi 2011°%

Retrospective study

1 (n=147)

Multi-centre study at two gastroenterology and hepatology clinics in Tehran, Iran

None reported
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Study Khosravi 2011

Duration of study 2005-2009

Age, gender, ethnicity Mean age (+SD): 41.36 (+11.18), 86% Male. Ethnicity NR

Patient characteristics Patients with confirmed NAFLD based on liver biopsy records. Only those liver biopsy specimens were considered

which represented fatty liver disease in case of predominantly macrovesicular steatosis or documented

steatohepatitis. Negative serologic markers of viral or autoimmune hepatitis.

BMI mean (+SD): 27.7 kg/m’ (+3.8)

Upper normal limit (95th percentile) of serum ALT was 35 U/L. ALT activity classified as ‘normal’ or ‘elevated’
Index test AST/ALT levels

Reference standard Liver biopsy: no details given

Target condition Advanced fibrosis

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

AST/ALT ratio: cut-off 0.88
TP 7

FP 28

FN 1

TN 111

Sensitivity 87%

Specificity 80.1%

Area under the curve 0.836

General limitations according to QUADAS II: It is unclear whether the index test was interpreted without knowledge of the biopsy outcome. Only patients with

a positive NAFLD biopsy were included in the study but retrospective nature of the design leads to concerns around patient selection. No liver biopsy details
provided. Unclear how ALT threshold determined.
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Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Kim 2013°"

Prospective cohort

1 (n=108)

Multi-centre study with 10 participating hospitals in Korea

Supported by the Research Fund of the Korean Association for the Study of the Liver (KASL)
Jan 2009 - Jul 2011

Mean age (+SD): 38.95 (+13.48), 68% Male. Ethnicity: Korean

All patients who underwent liver biopsy for suspected NAFLD based on elevated AST levels for more than 3 months
and/or fatty liver detected by ultrasonography.

Exclusions: history of significant alcoholic drinking (> 20 g/d), hepatotoxic/herb medication; other causes for liver
disease (steatogenic drug abuse, viral, cholestatic, autoimmune, metabolic or hereditary disorder); bariatric surgery
within in the previous 5 years

Mean BMI (SD): 28.71 (3.77); 86% overweight with BMI >25 kg/mz. 52% had metabolic syndrome

Serum samples taken in the morning after a 12 hour overnight fast on the day of liver biopsy and stored at -80°C until
just before analysis.

Levels of apoptosis-associated CK-18 in sera measured by M30-Apoptosense enzyme-linked immunoassay (ELISA) kit.

Ferritin

Liver biopsy using a 16-gauge needle. Specimens were fixed in 10% buffered formalin, embedded in paraffin and
stained with hematoxylin and eosin, Masson trichrome, and/or reticulin stain.

NASH
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Study Kim 2013

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

CK 18 [M30]: cut-off 235.5 U/L Ferritin: cut-off 160 ng/ml
TP 46 TP 47

FP 14 FP 17

FN 21 FN 20

TN 27 TN 24

Sensitivity 69% Sensitivity 71%

Specificity 65% Specificity 58%

Area under the curve 0.605 Area under the curve 0.602

General limitations according to QUADAS II: Patients were enrolled consecutively to this study. All biopsies were reviewed in conference by both
hepatopathologists. The hepatopathologists were blinded to all clinical, demographic and laboratory information but unclear if blinded to biopsy outcome
when interpreting serum biomarkers. Serum samples for the CK-18 test were obtained on the day of the liver biopsy. Unclear how thresholds determined —
not pre-specified.

509

Study Kim 2013

Study type Retrospective study of MR elastography database

Number of studies (number of 1 (participants with liver biopsy n=142 of 325 with NAFLD and MR elastography data)
participants)

Countries and Settings Single-centre study at an urban clinic, USA

Funding Supported by the National Institutes of Health grants.

Duration of study Jan 2007 — Sep 2010

Age, gender, ethnicity Mean age (£SD): 52.8 (£12.8), 26.8% Male. Ethnicity NR
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Patient characteristics

Index test

Reference standard

Target condition

Kim 2013°%

Adult (>18) patients who underwent liver biopsy within 1 year of MR elastographic examination.

Exclusion criteria: evidence of a specific cause for liver disease (such as viral hepatitis B or C, hemochromatosis,
autoimmune and cholestatic liver disease, alcoholic liver disease); clinical and/or imaging evidence of hepatic
decompensation and portal hypertension such as oesophageal varices; history of liver resection or transplantation;
hepatic neoplasm such as HCC or CCA.

Mean BMI (1SD): 36.32 (+7.44); 27.5% had diabetes; 45.1% had hypertension

MR elastography performed according to “established methods as previously published” — 1.5-T whole-bosy imager by
using a transmit-receiver coil. Continuous longitudinal waves at 60 Hz were generated using an acoustic pressure
waves-transmitted driver device on the anterior chest wall. A two-dimensional gradient-echo MR elastography
sequence was performed to acquire axial wave images with the following parameters: repetition time msec/echo time
msec, 50/23; continuous sinusoidal vibration, 60 Hz; field of view, 32-42 cm; matrix size, 256 x 64; flip angle, 30°;
section thickness, 10mm; four evenly spaced phase offsets; and four pairs of 60-Hz trapezoidal motion-encoding
gradients with zeroth and first moment nulling along the through-plane direction. Interpretation of MR elastographic
images was performed by staff abdominal radiologists in the Dept of Radiology and liver stiffness measurements
obtained at the time of examination ere entered in the database.

Liver biopsy: no details supplied.

Advanced fibrosis

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

MR elastograpahy: cut-off 4.15 kPa

TP 39
FP 7
FN 7
TN 89

Sensitivity 85%
Specificity 93%

Area under the curve 0.945 (0.905-0.982)
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General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection as patients specified for liver biopsy
may differ in a systemic way from those who did not receive it. The hepatopathologists interpreting the liver biopsy specimens were blinded to the MR
elastography results but it was unclear if the same was true when interpreting MR images. The liver biopsy was done within 1 year of MR elastographic
examination. No details of liver biopsy provided. Thresholds for index test not pre-specified.

543

Study Kruger 2011

Study type Prospective cohort

Number of studies (number of 1(n=111)

participants)

Countries and Settings Multi-centre study with 3 participating sites in South Africa

Funding Not reported

Duration of study Not reported

Age, gender, ethnicity Mean age (Cl): 52 (50-54), 27% Male. Ethnicity: 69% coloured, 25% white, 5% black and 1% Indian
Patient characteristics Patients with histologically confirmed NAFLD.

Exclusions/exclusion criteria: weekly alcohol consumption of > 140 g; other liver diseases.
Mean BMI (Cl): 35 kg/m” (34-36); 43% had type-Il diabetes

Index test APRI calculated using the formula: (AST/upper limit of normal * 100)/platelet count
AST/ALT ratio
Reference standard Liver biopsy: no details provided.

Target condition Advanced fibrosis
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Study Kruger 2011
Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

APRI: cut-off 0.98
TP 14

FP 13

FN 5

TN 79

Sensitivity 75%
Specificity 86%
Area under the curve 0.85

AST/ALT ratio: cut-off 0.8
TP 11

FP 35

FN 8

TN 57

Sensitivity 58%
Specificity 62%
Area under the curve 0.61

General limitations according to QUADAS lI: it is unclear whether patients were enrolled consecutively. No information is given as to whether the index tests
were interpreted without knowledge of the biopsy outcome. No information is given on the time between when the biopsy was done and when the index test
was done. Thresholds not pre-specified determined by optimal accuracy. No biopsy method data reported.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Kumar 2013*

Prospective cohort

1 (patients with NAFLD n=120 of 307 with cirrhosis and healthy controls)

Single-centre study at a hepatology department, India
Not reported

May 2009 — Sep 2011

Mean age (£SD): 39.1 (£12.8), 75% Male. Ethnicity NR

All patients attending the clinic during the study period with a histologically confirmed diagnosis.
Exclusions/exclusion criteria: alcohol consumption > 20 g/d; liver diseases of other known aetiology; certain
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Study Kumar 2013
medications known to induce fatty liver or insulin sensitization (e.g. oestrogens, amiodarone, methotrexate, tamoxifen,

547

pioglitazone, metoformine)
Mean BMI (+SD): 26.1 (+3.6); 16.6% had diabetes; 15.8% had hypertension

Index test Transient elastography performed using FibroScan (Echosens, France). Examination performed in the right lobe of the
liver through intercostal space on patients lying in the dorsal decubitus position with the right arm in maximal
abduction. Ten successful acquisitions were performed on each patient using medium probe. Median value of the
successful measurements was kept as representative of liver stiffness. TE results were obtained with ten valid
measurements with a success rate of at least 60% and an IQR <30% was considered reliable. The ratio of IQR/M was
calculated in each patient. TE was performed after adequate control of ascites by salt restriction, diuretic, or
paracenteisis whenever needed.

Reference standard
Target condition

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

Any fibrosis

TE: cut-off 4.3 kPa
TP 82

FP 25

FN 6

TN 7

Sensitivity 93%
Specificity 22%
Area under the curve 0.82 (0.75-0.89)

Any fibrosis and advanced fibrosis

Results: 2x2 table calculated using author-reported

sens, spec and study prevalence
Any fibrosis

TE: cut-off 6.1 kPa

TP 69

FP 10

FN 19

TN 22

Sensitivity 78%
Specificity 68%
Area under the curve 0.82 (0.75-0.89)

Liver biopsy: An 18-gauge biopsy gun was used, and specimens were fixed in formalin and embedded in paraffin.

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

Any fibrosis

TE: cut-off 7.3 kPa
TP 51

FP 3

FN 37

TN 29

Sensitivity 58%
Specificity 91%
Area under the curve 0.82 (0.75-0.89)
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Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence
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Advanced fibrosis
TE: cut-off 11.2 kPa

Advanced fibrosis
TE: cut-off 9.0 kPa

Advanced fibrosis
TE: cut-off 7.8 kPa

TP 26 TP 23 TP 19

FP 20 FP 11 FP 7

FN 1 FN 4 FN 8

TN 73 TN 82 TN 86
Sensitivity 96% Sensitivity 85% Sensitivity 71%
Specificity 78% Specificity 88% Specificity 93%

Area under the curve 0.94 (0.89-0.98) Area under the curve 0.94 (0.89-0.98) Area under the curve 0.94 (0.89-0.98)

General limitations according to QUADAS II: All patients attending the clinic during the study period were assessed for the presence of NAFLD and NAFLD-
related cryptogenic cirrhosis. If NAFLD was suspected on the basis of ultrasonography, the presence of insulin resistance or features of metabolic syndrome, a
biopsy was performed to confirm the diagnosis.The liver biopsy was performed the day after the blood tests and FibroScan. The hepatopathologists analysing
the specimens were blind to clinical data and the results of the FibroScan but unclear whether the opposite was true. Thresholds for liver stiffness were not
predefined.

578

Study Lee 2013

Study type Retrospective analysis

Number of studies (number of
participants)

1 (n=107)

Countries and Settings Single-centre study at a medical centre, USA
Funding None reported
Duration of study 2002 — 2006

Age, gender, ethnicity Mean age (range): 48.9 (40.9-50.0), 38.3% Male. Ethnicity NR
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Study Lee 2013

Patient characteristics Adults (=18 years) with a biopsy-confirmed diagnosis of NAFLD/NASH (authors seem to use these terms
interchangeably so we cannot be sure that they are all people with definitive NASH)

Exclusions/exclusion criteria: history of alcohol abuse; serological evidence of hepatitis virus infection; history of other
liver disease (such as haemochromatosis, alpha-1 antitrypsin deficiency, Wilson’s disease, autoimmune hepatitis,
primary biliary cirrhosis, primary sclerosing cholangitis); <18 years old at the time of the biopsy.

Mean BMI (range): 35.9 kg/mZ (29.6-44.7); 32.7% had diabetes; 49% had hypertension; 28.9% had hyperlipidaemia

Index test BARD score composed of 3 variables: score ranges from 0 to 4 points: AST/ALT ratio = 0.8: 2 points; BMI > 28: 1 point;
Presence of diabetes: 1 point

Reference standard Liver biopsy:no details provided.
Target condition Advanced fibrosis

Results: 2x2 table calculated using author-reported sens, spec and study prevalence
BARD: cut-off 2

TP 34

FP 48

FN O

TN 25

Sensitivity 100%
Specificity 35%
Area under the curve 0.808 (0.712-0.904)

General limitations according to QUADAS II: Retrospective nature of the design leads to concerns around patient selection with an unclear population used
with respect to NAFLD and NASH or specifically NASH. No information is given about biopsy method or on whether the index test was interpreted without
knowledge of the biopsy outcome and how much time passed between the biopsy and the index test. Threshold pre-specified, based on published cut-offs.
Patients with missing data not included in ROC analysis but no details of these patients provided.
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Study type

Number of studies (number of
participants)

Countries and Settings
Funding
Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Loomba 2014°%°

Prospective cohort

1(n=117)

Single-centre study at the NAFLD Translational Unit, USA
Not reported
Jan 2011 — Nov 2013

Mean age (+SD): 50.1 (+13.4), 43.6% Male. Ethnicity: 52.1% white, 0.9% black, 17.1% Asian, 27.4% Hispanic, 0.9% multi-
racial, 0.9% other, 0.9% refused to disclose

Patients with biopsy-proven NAFLD. Liver biopsies were performed for clinical care, and 2D-MRE was done for
research.

Exclusions/exclusion criteria: <18 years old; regular and excessive alcohol consumption of > 14 drinks (men) or > 7
drinks (women) per week within 2 years preceding recruitment; use of hepatotoxic drugs; use of drugs known to cause
hepatic steatosis; clinical/laboratory evidence of secondary NAFLD (due to major nutritional and iatrogenic
gastrointestinal disorders, HIV infection), other liver diseases (such as viral hepatitis, Wilson’s disease,
haemochromatosis, glycogen storage disease, alpha-1 antitrypsin deficiency, autoimmune hepatitis, cholestatic or
vascular liver disease)

Mean BMI (xSD): 32.4 (£5.0); 34.2% had diabetes

2D-MRE (magnetic resonance elastography): Continuous vibrations at 60 Hz generated and a 2D gradient-recalled/echo
MRE pulse sequence performed while vibrations transmitted, and four non-contiguous axial slices (10mm think, 10mm
inter-slice gap) are acquired in a 16 second breath hold through the widest transverse dimension of the liver.
Acquisition parameters include repetition time, 50ms; echo time 20.2ms; flip angle 30°, matrix 256x64; field of view
48x48cm; one signal average, receiver bandwidth +30 kHz and parallel imaging acceleration factor of 2. The mean liver
stiffness was calculated by averaging the per-pixel stiffness values across the regions of interest at the four slice
locations.

Liver biopsy: no details provided.

Any fibrosis and advanced fibrosis
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Study Loomba 2014

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

Any fibrosis Advanced fibrosis
MRE: cut-off 3.02 kPa MRE: cut-off 3.64 kPa
TP 41 TP 19

FP 4 FP9

FN 33 FN 3

TN 39 TN 86

Sensitivity 55% Sensitivity 86%
Specificity 91% Specificity 91%

Area under the curve 0.838

General limitations according to QUADAS II: Patients were enrolled consecutively to this study. Pathologists analysed the liver biopsies without knowing clinical

Area under the curve 0.924

and radiology data. The median time between the biopsy and the 2D-MRE was 45 days. Thresholds not pre-specified and no information provided on method

of biopsy.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Lupsor 2010**

Prospective cohort

1 (n=72)

Single-centre study at an urban clinic in Romania

Romanian Authority for Scientific Research
May 2007 — Sep 2009
Mean age (range): 42 (20-69), 71% Male. Ethnicity NR

All patients with NASH visiting the clinic during the study period.
Exclusions/exclusion criteria: other acute or chronic liver disease (viral hepatitis, autoimmune hepatitis, primary biliary
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Study Lupsor 2010

cirrhosis, primary sclerosing cholangitis, hemochromatosis, Wilson’s disease), history of alcohol consumption of > 30
g/d (men) or = 20 g/d (women), hepatotoxic therapies that might induce steatosis, patients with less than 6 portal

spaces on liver biopsy.
Mean BMI: 28.71 kg/m” (20.96-41.53)

Index test

Transient elastography performed one day before liver biopsy using FibroScan device with a 5 MHz ultrasound

transducer probe. The acquisition was with patients lying in a dorsal decubitus position, with right arm in maximum
abduction. The transducer was placed perpendicularly to the intercostal space, in an area free of any large vascular
structure. The median value of 10 successful acquisitions was kept to represent liver stiffness.

Reference standard

Liver biopsy: TruCut technique with a 1.8mm (14G) diameter automatic needle device. The specimens were stained

with haematoxylin-eosin, reticulin and Masson trichrome. Median biopsy length was 11 (6-10)mm with a median of 11

)7-22) portal spaces.

Target condition Any fibrosis and advanced fibrosis

Results: 2x2 table calculated using author-reported sens, spec and study
prevalence

Any fibrosis

TE: cut-off 5.3 kPa

TP 55

FP 8

FN 2

TN 27

Sensitivity 93%
Specificity 78%
Area under the curve 0.879 (0.779-0.945)

Results: 2x2 table calculated using author-reported sens, spec and study
prevalence

Advanced fibrosis
TE: cut-off 10.4 kPa
TP 5

FP 2

FNO

TN 65

Sensitivity 100%
Specificity 97%
Area under the curve 0.978 (0.910-0.997)

General limitations according to QUADAS II: Patients were enrolled consecutively to this study. The pathologist analysing the liver biopsy specimens was
blinded to the clinical data but unclear if the opposite was also true. The transient elastogrpahy was performed one day before the liver biopsy. Thresholds

were not pre-specifed.
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Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Mahadeva 2013°"°

Prospective cohort

1 (n=120)

University medical centre, Malaysia.

None reported

August 2009 to June 2010

Mean age (SD): 49.9 (12.3), 53% Male. Ethnicity 43% Malay, 32% Chinese, 24% Indian

Adults with liver-biopsy proven NAFLD

Exclusions: <18 years, alcohol consumption >20g per day over the past 12 months, patients with specific disease that
could lead to steatosis such as hepatitis B or C, drug-induced liver disease or total parenteral nutrition, patients with
severe systemis disease and patients with compensated or decompensated liver cirrhosis.

11 were excluded on the basis of unsuccessful LSM measurement.
33% BMI >33 kg/mz. 47% diabetes, 48% hypertension, 60% dyslipidemia

Transient elastography performed on same day prior to liver biopsy using FibroScan with M transducer probe.
Measures taken on the right hepatic lobe through the intercostal space with the patient lying dorsal decubitus position
and the right hand in a maximally abducted position. Ten successful measurements were recorded to obtain median
liver stiffness measurement. A success rate of 260% and the IQR to median ratio of <30% was regarded as a valid LSM
in individual cases.

APRI calculated but no details provided.

Liver biopsy: ultrasound guided percutaneous liver biopsy under local anaesthesia using an 18-gauge Temno Il semi-
automatic biopsy needle. Specimens were fixed in formalin, embedded in paraffin and stained with hematoxylin and
eosin. All specimens evaluated by a single pathologist blinded to patients clinical data. Median biopsy length was 13
(IQR 8-15) mm

Advanced fibrosis
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Study Mahadeva 2013

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

APRI: cut-off 0.5 TE: cut-off 7.10 kPa

TP 15 TP 20

FP 18 FP 34

FN 14 FN 9

TN 84 TN 68

Sensitivity 50% Sensitivity 70%

Specificity 82% Specificity 67%

Area under the curve Area under the curve 0.77 (0.66-0.87)

General limitations according to QUADAS II: Patients were enrolled consecutively to this study. Thresholds were not pre-specifed. Unclear if TE results
interpreted without knowledge of liver biopsy. No details provided on the 11 patients who could not receive a successful LSM.

622

Study Malik 2009
Study type Prospective cohort
Number of studies (number of 1 (n=95)

participants)

Countries and Settings Single-centre study at a liver clinic in Boston, USA

Funding This study was supported by a number of grants: Liver Institute for Education & Research award, St John Ambulance Air
Wing Travelling Fellowship, Foundation for Liver Research Grant.

Duration of study 2003 - 2006

Age, gender, ethnicity Simple steatosis: mean age (£SD) 49 (+4.9), 64% male, Ethnicity NR

NASH: mean age (+SD) 48 (+5.3), 60% male, Ethnicity NR
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Study Malik 2009
Patient characteristics Inclusion criteria: alcohol consumption < 20 g/d, negative hepatitis serology (viral/autoimmune/metabolic), liver biopsy
with histological features of NAFLD
101 patients underwent liver biopsy. Six patients were excluded as an alternative diagnosis was found through the liver
biopsy.
Simple steatosis: mean BMI (+SD) 30 kg/m’ (+3.7), 8% had type-Il diabetes
NASH: mean BMI (+SD) 32 kg/m” (+4.7), 38% had type-Il diabetes

Index test CK-18: enzyme linked immunosorbant assay performed with Apoptosense ELISA kit. Sera drawn within 6 months of
biopsy.

Reference standard Liver biopsy: samples were fixed in paraffin, and stained in hematoxylin & eosin and Masson trichrome.

Target condition NASH

Results: 2x2 table calculated using raw data described in another systematic review® as not enough raw data provided in this paper to determine 2x2 table.
CK 18 [M30]: cut-off 300 p/L

TP 56

FP 13

FN 4

TN 22

Sensitivity 93%

Specificity 63%

Area under the curve 0.8 (0.76-0.84)

General limitations according to QUADAS II: Patients were consecutively enrolled in this study. Pathologists analysing the liver biopsy samples were blinded.

The clinical, biochemical and histopathological data were reported independently in a blinded fashion. Each patient had serum drawn within 6 months of the
liver biopsy. Threshold not pre-specified.
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Study type

Number of studies (number of
participants)

Countries and Settings

Funding
Duration of study
Age, gender, ethnicity

Patient characteristics

Index test
Reference standard

Target condition

Manousou 2011°%°

Retrospective analysis of medical records

1(n=111)

Not reported. This study is a retrospective analysis of medical records in the UK. It is unclear if only one centre was
involved in this study.

Not reported
Not reported
Mean age (SD): 54 (14), 64% Male. Ethnicity NR

Patients whose liver biopsies had a database with keywords steatosis and/or steatohepatitis as a pathological diagnosis
compatible with NAFLD.

Exclusions/exclusion criteria: other types of chronic liver disease (viral hepatitis, autoantibodies, HFE testing, alpha-1
antitrypsin concentrations), lack of clinical data or blood test results, thyroid dysfunction, patients taking thyroxin,
alcohol consumption > 21 U (men) or > 14 U (female) per week, patients taking drugs known to cause steatohepatitis
(e.g. corticosteroids, methotrexate, oestrogens)

Mean BMI: 28.2 kg/m2 (5); 58.3% had diabetes; 26.2% had arterial hypertension; 66% obese. Ferritin defined as
abnormal (>340 ng/ml) in 24.5% of the population.

Serum ferritin
Liver biopsy: no further details provided on method of biopsy

NASH
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Manousou 2011°%°

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

Ferritin: cut-off 240 ng/ml
TP 58

FP 14

FN 6

TN 33

Sensitivity 91%
Specificity 70%
Area under the curve 0.82 (0.73-0.90)
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General limitations according to QUADAS II: This study reviewed clinical records of consecutive patients with liver biopsies. The retrospective nature of the
study design raises concerns about patient selection. No detail provided on biopsy methods. Pathologists reviewing the biopsies were blinded to clinical
findings, although unsure if the reverse is also true. Clinical data and blood tests were recorded within 1 month from the liver biopsy. Unclear how thresholds
are determined, not pre-specified.

649

Study McPherson 2010

Study type Prospective cohort

Number of studies (number of 1 (n=145)

participants)

Countries and Settings Single-centre study at a specialist clinic in Newcastle, UK
Funding Not reported

Duration of study 2003 - 2009

Age, gender, ethnicity Mean age (SD): 51 (12), 61% Male. Ethnicity NR
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Patient characteristics

Index test

Reference standard

Target condition

McPherson 2010%*

Consecutive patients with biopsy-proven NAFLD. Liver biopsies performed as part of the investigation for abnormal
liver function test results (elevated ALT, AST or GGT levels) or to stage disease severity in patients with ultrasound
evidence of NAFLD and normal liver function test results.

Exclusions/exclusion criteria: patients included in a previous study on NAFLD; alcohol consumption of > 30 g/d (men) or
> 20 g/d (women); evidence of coexisting liver disease; liver biopsy regarded as inadequate for staging purposes;
incomplete data to calculate non-invasive scores (n=65 of 217 original population), previous inclusion in Angulo 2007
(n=7 of 217 original population).

Mean BMI (SD): 35 kg/mZ (5); 87% obese (BMI >29.9); 50.3% had diabetes

AST/ALT ratio

APRI calculated using the formula: {[AST level/upper normal level (33 IU/L)]/[platelet count (10°/L)]}*100

BARD score composed of 3 variables: score ranges from 0 to 4 points. AST/ALT ratio > 0.8: 2 points; BMI > 28: 1 point;
Presence of diabetes: 1 point

FIB4-index calculated using the formula: [age(years) * AST level]/[platelet count (10°/L) * (ALT Ievel)llz]

NAFLD fibrosis score: -1.675 + 0.037 — age (years) + 0.094 — BMI + 1.13 * IFG/diabetes (yes = 1, no = 0) + 0.99 * AST/ALT
ratio — 0.013 * platelet count (*10°/L) —0.66 * albumin (g/dL)

Liver biopsy: percutaneous liver biopsies performed using an 18G BioPince liver biopsy system or a Menghini needle.
Mean (SD) biopsy length 22 (8) mm.

Advanced fibrosis.
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Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

APRI: cut-off 1
TP 6
FP 3
FN 2
TN 9

Sensitivity 27%

Specificity 89%

Area under the curve 0.67 (0.54-0.8)
Results: 2x2 table calculated using

author-reported sens, spec and study
prevalence

FIB4: cut-off 1.30
TP 6
FP 3
FN 2
TN 9

Sensitivity 85%
Specificity 65%
Area under the curve 0.86(0.78-0.94)

McPherson 2010%*

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

AST/ALT ratio: cut-off 0.8
TP 7

FP 2

FN 1

TN 10

Sensitivity 74%

Specificity 78%

Area under the curve 0.83(0.74-0.91)
Results: 2x2 table calculated using

author-reported sens, spec and study
prevalence

FIB4: cut-off 3.25
TP 7

FP 2

FN 1

TN 10

Sensitivity 26%
Specificity 98%
Area under the curve 0.86(0.78-0.94)

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

AST/ALT ratio: cut-off 1
TP 6

FP 2

FN 2

TN 11

Sensitivity 52%

Specificity 90%

Area under the curve 0.83(0.74-0.91)
Results: 2x2 table calculated using

author-reported sens, spec and study
prevalence

NAFLD fibrosis score: cut-off -1.455
™6

FP2

FN 2

TN 11

Sensitivity 78%
Specificity 58%
Area under the curve 0.81(0.71-0.91)

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

BARD: cut-off 2
TP 8

FP 2

FN O

TN 19

Sensitivity 89%

Specificity 44%

Area under the curve 0.77(0.68-0.87)
Results: 2x2 table calculated using

author-reported sens, spec and study
prevalence

NAFLD fibrosis score: cut-off 0.676
TP 8

FP 2

FNO

TN 19

Sensitivity 33%
Specificity 98%
Area under the curve 0.81(0.71-0.91)

General limitations according to QUADAS II: Patients were enrolled consecutively to this study. It is unclear whether the biopsy was interpreted without

knowledge of the index test results or vice versa. Blood test results from the time of the liver biopsy or within 3 months were recorded. Thresholds pre-

specified, based on previously published cut-offs. Not all patients included in analysis — excluded if incomplete index test data. No information provided on
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those excluded on this basis.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

McPherson 2010%*

Neuschwander-Tetri 2010°°°

Retrospective database analysis

2 (NASH CRN study n=1019; PIVENS study n=247; patients with liver biopsy within 6 months of either study n=698;
(used for diagnostic accuracy calculation)

Multi-centre study with 9 participating medical centres, USA

This study was supported by a number of grants from the National Institute of Health (NIH)
Enrolment Oct 2004 — Feb 2008, follow-up till Sep 2009

Mean age: 49, 39% Male. Ethnicity: 81% white, 14% Hispanic

Histological diagnosis of NAFLD.

Exclusion criteria (NASH CRN study): alcoholic liver disease, alcohol consumption of > 20 g/d (men) or > 10 g/d
(women) during the two years before entry, other forms of liver disease, history of total parenteral nutrition,
biliopancreatic diversion, bariatric surgery, short bowel syndrome, suspected or confirmed hepatocellular carcinoma,
HIV positive, conditions that were likely to interfere with study follow-up, inability to provide informed consent
Exclusion criteria (PIVENS study): < 18 years old, alcohol consumption of > 30 g/d (men) or > 20 g/d (women) at the
time of study or for a period of more than 3 consecutive months in the 5 years prior to screening, any form of chronic
liver disease, use of medications thought to cause or affect NAFLD, use of non-stable doses of lipid lowering
medications, ALT levels > 300 U/L, serum creatinine levels > 2.0 mg/dL, pregnant women, unwilling to use effective
birth control or nursing

Mean BMI: 34 kg/mz; 44% had hypertension, 22% had type-Il diabetes, 62% had metabolic syndrome

ALT levels. Different cut-offs examined for upper reference range:
e Conservative cut-off of 19 U/L for women and 30 U/L for men
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e Setting upper limit arbitrarily at 40 U/L

Reference standard Liver biopsy: all biopsy specimens were formalin fixed and paraffin embedded. Hematoxylin and Eosin, Masson’s
trichrome and Perls’ iron stains were prepared by a central laboratory and reviewed centrally by the NASH CRN
Pathology Committee. 14% of biopsies were less than 10 mm in length.

Target condition NASH

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

ALT: conservative cut-off 19 U/L for women and 30 U/L for men ALT: conservative cut-off 40 U/L
TP 400 TP 347

FP 268 FP 198

FN 4 FN 57

TN 23 TN 93

Sensitivity 99% Sensitivity 86%

Specificity 8% Specificity 32%

Area under the curve NR Area under the curve NR

General limitations according to QUADAS II: it is unclear whether patients were enrolled consecutively to the two studies. All liver biopsy specimens were
reviewed centrally by a committee of nine hepatologists, who were blinded to all clinical and identifying data. Unclear about opposite situation. It is unclear in
the paper if the diagnostic accuracy is determined based on the population who had liver biopsy within 6 months or the population who had liver biopsy
performed at any time. Thresholds for ALT levels pre-specified.
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Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

702

Nobili 2008

Prospective cohort

1 (n=67)

Single-centre study at a children’s hospital in Rome, Italy
Not reported

15 Jul 2007 — 15 Jan 2008

Mean age (range): 13.6 (4-17), 62% Male. Ethnicity NR

Children and adolescents with persistent or intermittent elevation of serum aminotransferases associated with
diffusely hyperechogenic liver tissue at US examination, and hyperinsulinism

Exclusions/exclusion criteria: cardiopulmonary disease, chronic renal failure, recent-active infections, chronic
inflammatory drugs, abnormal INR, autoimmune diseases, use of anti-inflammatory drugs, platelet count < 60*109/L,
secondary causes of steatosis, alcohol abuse (> 140 g/week), total parenteral nutrition, rapid weight loss,
endocrinological diseases, inborn disorders, inflammatory bowel disease, use of drugs known to cause steatosis

FO (n=11): mean BMI (£SD) 24 kg/m2 (£6); 5% were obese; 9% were overweight

F1 (n=27): mean BMI (£SD) 26 kg/m2 (£4); 14% were obese; 21% were overweight

F2 (n=7): mean BMI (SD) 27 kg/m” (+6); 2% were obese; 4% were overweight

F3-4 (n=5): mean BMI (+SD) 26 kg/m” (6+); 3% were obese; 3% were overweight

Transient elastography performed using the FibroScan (provided by Axsan, Milan) consisting of 3.5 —MHz ultrasound
transducer probe. Patient lying in dorsal decubitus with the right up at maximal abduction TE done on an adequate
section of liver tissue free of large vascular structures and gallbladder in the intercostal space on the right lobe.
Stiffness was measured on a cylinder of hepatic tissue 1cm in diameter and 2-4cm in length. Representative

measurements with the median value of 10 successful acquisitions with a success rate of at least 60% and with an IQR
less than 30% were considered.

Liver biopsy: performed using an 18G needle under general anaesthesia and ultrasound guidance. Only samples with a
length of 215 mm and including at least 10-11 complete portal tracts were considered adequate for the purpose of the
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Study Nobili 2008

study. 5 micrometre thick samples were stained with hematoxylin-eosin, Masson trichrome, Van Gieson, periodic acid

Schiff stain after diastase digestion, and Prussian blue stain.

Target condition Any fibrosis and advanced fibrosis

Results: 2x2 table calculated using author-reported sens, spec and study
prevalence

Any fibrosis

TE: cut-off 5.1 kPa
TP 38

FP 1

FN 1

TN 10

Sensitivity 97%
Specificity 91%
Area under the curve 0.97 (0.90-0.99)

Results: 2x2 table calculated using author-reported sens, spec and study
prevalence

Advanced fibrosis
TE: cut-off 10.2 kPa
TP 5

FP O

FN O

TN 45

Sensitivity 100%
Specificity 100%
Area under the curve 1 (0.94-1)

General limitations according to QUADAS II: Patients were enrolled consecutively to this study. The histopathologist analysing the liver biopsy specimens was

blinded to the clinical and laboratory data, and the investigators performing the TE were blinded to the clinical and histopathological data. All patients

underwent TE within 6 months of the liver biopsy.

Study Nobili 20097
Study type Prospective cohort
Number of studies (number of 1 (n=112)

participants)

Countries and Settings Single-centre study at a children’s hospital in Rome, Italy
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Study
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

701

Nobili 2009

One author is employed by iQur Limited, another author holds stock in iQur Limited
Jun 2004 — Nov 2006
Mean age (range): 14.1 (3-17), 56% Male. Ethnicity NR

Children and young people with diagnosed NAFLD, who have been referred to the specialist clinic due to serum
aminotransferases either persistently or intermittently elevated (at least two abnormal determinations within 6
months prior to enrolment), associated with diffusely hyperechogenic liver tissue (bright liver) at ultrasound
examination, and hyperinsulinism.

Exclusions/exclusion criteria: cardiopulmonary disease, chronic renal failure, recent-active infections, chronic
inflammatory drugs, abnormal INR, autoimmune diseases, use of anti-inflammatory drugs, platelet count < 60*109/L,
secondary causes of steatosis, alcohol abuse (> 140 g/week), total parenteral nutrition, rapid weight loss,
endocrinological diseases, inborn disorders, inflammatory bowel disease, use of drugs known to cause steatosis

FO (n=37): mean BMI (xSD) 25.34 kg/m2 (£3.93); 35.1% were obese; 64.8% were overweight

Fla (n=8): mean BMI (¥SD) 24.94 kg/m2 (£3.58); 37.5% were obese; 62.5% were overweight

F1b (n=6): mean BMI (+SD) 24.48 kg/m2 (£4.78); 50% were obese; 50% were overweight

Flc (n=44): mean BMI (xSD) 25.36 kg/m2 (+4.37); 45.4% were obese; 54.5% were overweight

F2 (n=9): mean BMI (£SD) 26.08 kg/m2 (£2.98); 22.2% were obese; 77.7% were overweight

F3-4 (n=8): mean BMI (xSD) 26.61 kg/m2 (+0.24); 62.5% were obese; 37.5% were overweight

ELF test. Algorithm: -7.412 + [In(HA)*0.681) + (In(P3NP)*0.775) + (In(TIMP1)*0.494] + 10

Liver biopsy: performed using an 18G needle under general anaesthesia and ultrasound guidance. Only samples with a
length of 215 mm and including at least 10-11 complete portal tracts were considered adequate for the purpose of the

study. 5 micrometre thick samples were stained with hematoxylin-eosin, Masson trichrome, Van Gieson, periodic acid
Schiff stain after diastase digestion, and Prussian blue stain.

Any fibrosis and advanced fibrosis
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Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

Any fibrosis Advanced fibrosis
ELF: cut-off 9.28 ELF: cut-off 10.51
TP 66 TP 8

FP 7 FP 2

FN 9 FN O

TN 30 TN 102

Sensitivity 88% Sensitivity 100%
Specificity 81% Specificity 98%

Area under the curve 0.92 (0.86-0.97) Area under the curve 0.99 (0.97-1.00)

General limitations according to QUADAS II: Patients were recruited consecutively. Biopsies were reviewed by a single liver pathologist, who was blinded to the
ELF test results. It is unclear if the investigator analysing the ELF test was blinded to the biopsy results or clinical data. The blood tests for the ELF test were
done on the same day as the liver biopsy. Thresholds not pre-specified.

737

Study Palmeri 2011

Study type Retrospective/prospective design (the design of the study is unclear)

Number of studies (number of 1 (n=135)

participants)

Countries and Settings Single-centre study at a university medical centre, USA

Funding Supported by NIH grant and NIH/NIDDK Mentored Career Development Award
Duration of study March 2008 — March 2010

Age, gender, ethnicity Mean age NR, 38% Male. Ethnicity NR

S3|ge]} 9UIPIAS |BIIUID

ai4vnN



8¢¢

STOZ ‘241Ua) BUI[3PIND [ed1Ul]) [BUONEN

Study Palmeri 20117%’

Patient characteristics Adults with histologically proven NAFLD

Exclusions/exclusion criteria: <18 years old, liver histology data unavailable, alcohol consumption of >14 drinks (men)
or 27 drinks (women) per week, other coexisting causes of chronic liver disease as determined by hepatologist. n=38 of
original 172 excluded due to unsuccessful shear stiffness reconstruction using the RANSAC algorithm.

BMI <18 (n=1), 18-23 (n=8), 23-30 (n=39), 30-40 (n=68), >40 (n=19)

Index test Acoustic radiation force impulse (ARFI): shear wave data aqcuistion and processing using a customised Siemens
SONOLINE Antares scanner and a CH41 transducer. Five different people performed the imaging (inter-rater variability
not analysed. All patients were imaged within minutes of biopsy. Shear stiffness was characterised in three different
locations in the liver: superior intercostal, inferior intercostal and lateral subcostal. Three replicate shear stiffness data
acquisitions were performed in each location for a total of nine per patient.

Reference standard Liver biopsy: liver biopsy specimens stained with hematoxylin-eosin and Masson trichrome stains

Target condition Advanced fibrosis

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

ARFI: cut-off 4.24 kPa
TP 36

FP 10

FN 4

TN 85

Sensitivity 90%

Specificity 90%

Area under the curve 0.90

General limitations according to QUADAS Il: it is unclear whether patients were enrolled consecutively to this study. It is unclear whether the study was based

on analysis of records or a prospective design. It is unclear whether the index test was interpreted without knowledge of the liver biopsy outcome. It is also
unclear how much time passed between the liver biopsy and the index test. Threshold not pre-specified.
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Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Papatheodoridis 2010"*

Prospective cohort

1 (n=58 with NAFLD of a total including 134 chronic hepatitis C)

Greece; unclear how many centres.
None reported
January 2004 — March 2006

Mean age (SD): NASH 48 (13), non-NASH 46 (16). Gender: NASH 53% male, non-NASH 57% male. Ethnicity NR

All patients admitted for liver biopsy who had been followed for six months at liver outpatient clinics before admission.

Excluded: Patients with malignancy or any type of antiviral therapy in the past or any type of immunomodulatory
therapy within the last 12 months as well as those with an inadequate biopsy specimen were excluded. Patients with a
positive hepatitis B surface antigen or detectable anti-bodies against HIV were also excluded. No patient had
decompensated liver disease.

Mean BMI: NASH 30 (5) kg/m?, non-NASH 27 (4) kg/m’, p=0.02

Commercially available assays were used for all serological determinations. The levels of caspase-generated CK 18
fragments were blindly measured in serum samples stored at -80° on the day of liver biopsy using an M30-
Apoptosense ELISA assay. Determinations for the first 40 samples were performed in duplication under blinded code
conditions. The mean inter-assay variation was 1.8% (including first 40 HCV and first 40 healthy control samples)

Liver biopsy: All biopsies had an adequate specimen length >1.5 cm. 2 NAFLD biopsies were excluded because of an
inadequate liver specimen as it was predefined if no portal tracts were identified or the specimen size itself made it
impossible to make a proper evaluation. All liver biopsies were studied blindly by a single liver histopathologist.

NASH

$3|qe1 92UBPIAS [BDIUI]D

ai4vnN



0€¢

STOZ ‘241Ua) BUl[aPIND [ed1Ul]) [BUONEN

Study Palmeri 2011

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

CK-18 [M30]: cut-off 225 U/L
TP 21

FP5

FN 9

TN 23

Sensitivity 70%
Specificity 82%
Area under the curve 0.87 (0.79-0.96)

737

Results: 2x2 table calculated using using author-
reported sens, spec and study prevalence

CK-18 [M30]: cut-off 250 U/L
TP 18

FP2

FN 12

TN 26

Sensitivity 60%
Specificity 93%
Area under the curve 0.87 (0.79-0.96)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

CK-18 [M30]: cut-off 300 U/L
TP 16

FPO

FN 14

TN 28

Sensitivity 53%
Specificity 100%
Area under the curve 0.87 (0.79-0.96)

General limitations according to QUADAS II: Consecutively included patients. Unclear how thresholds determined. CK 18 interpreted without knowledge of
biopsy results (blinded) and performed on the same day as biopsy. Thresholds not pre-specified.

Study Pathik 2015 7>

Study type

Number of studies (number of
participants)

Countries and Settings

1 (n=110)

Prospective cohort study

Single centre outpatient department for dyspepsia, India

Funding None reported.

Duration of study
Age, gender, ethnicity

Patient characteristics

December 2011 to December 2012

Mean age (SD): 42.37 (3.2); Sex F:M 2.3:1; Ethnicity: NR

Adults (18 to 80 years) attending the outpatient department of tertiary care centre (non-referred patients) for

dyspepsia and who were diagnosed with fatty liver on ultrasound (hyper-echoic liver where the echo-texture of the
liver was brighter than the kidney, and had blurred vascular margins and deep attenuation of ultrasound signal). Of
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Index test

Reference standard

Target condition

Pathik 2015 7>

these, patient with any one of the following were selected for liver biopsy: diabetes (fasting blood sugar >126 g/dL);
metabolic syndrome (diagnosed on the basis of NCEP-ATPIII criteria); BMI >30 kg/mz; serum AST/alanine
aminotransferase (ALT) greater than the upper limit of normal (401U/mL); and hyperthyroidism (serum thyroid
stimulating hormone >5.5 IU/mL).

Exclusion criteria: history of alcohol intake greater than 20 g per day (during previous 5 years); hepatits B surface
antigen reactive; presence of antibody against hepatitis C; HIV; active hepatitis; biliary obstruction on ultrasonography;
cirrhosis diagnosed at any time in the past; tuberculosis; malabsorption; chronic drug use; pregnancy; and those with
any cardio-respiratory comorbidities. Alpha-1 antitrypsin deficiency and hemochromatosis are rarely seen in Indian
patients and thus were not investigated.

8 people denied consent of 118 that were high-risk and indicated for liver biopsy.

Fibroscan (M probe, Echosens, Paris) carried out by an experienced examiner in all patients (with at least 6 h of fasting)
in left lateral position and the median liver stiffness of the 10 successful measurements fulfilling the criteria (success
rate of greater than 60% and interquartile range/median ratio of <30%) were noted in kPa.

APRI
AST/ALT ratio

NAFLD fibrosis score: -1.675+0.037 x age (years) + 0.094 x BMI + 1.13 x impaired fasting glucose/diabetes (yes=1, no=0)
+0.99 x AST/ALT ratio — 0.013 x platelet (X10°/L) -0.66 x albumin.

Liver biopsy with a 16 gauge needle and a specimen of minimum 2cm length was obtained. All liver biopsies were
assessed by a senior histopathologist and were graded according to Brunt criteria.

Advanced fibrosis
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Study Pathik 2015

Results: 2x2 table calculated using author- Results: 2x2 table calculated using author- Results: 2x2 table calculated using author-reported
reported sens, spec and study prevalence reported sens, spec and study prevalence sens, spec and study prevalence

Fibroscan [M probe]: cut-off 12 kPa APRI: cut off 1.0 AST/ALT ratio: cut off 1.6

TP 34 TP 27 TP 30

FP 14 FP 14 FPO

FN 4 FN 11 FN 8

TN 58 TN 58 TN 72

Sensitivity 90% Sensitivity 70% Sensitivity 80%

Specificity 80% Specificity 80% Specificity 100%

PPV 72% PPV 60% PPV 100%

NPV 93% NPV 84% NPV 92%

Area under the curve 0.91 Area under the curve NR Area under the curve NR

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

NAFLD fibrosis score: cut off -1.455
TP 31

FPO

FN 7

TN 72

Sensitivity 100%
Specificity 69%

PPV 62%

NPV 100%

Area under the curve NR

NAFLD fibrosis score: cut-off 0.676
TP 38

FP 22

FNO

TN 50

Sensitivity 82%
Specificity 100%

PPV 100%

NPV 92%

Area under the curve NR

$3|qe1 92UBPIAS [BDIUI]D

ai4vnN



€eC

STOZ ‘241Ua) BUl[aPIND [ed1Ul]) [BUONEN

Study

Pathik 2015 7>

General limitations according to QUADAS Il: Index test threshold pre-defined. Unclear blinding between those reading index test and reference standard.
Unclear timing between reference test and index tests. Unclear if recruitment was consecutive.

Study
Study type

Number of studies (number of
participants)

Countries and Settings

Funding

Duration of study

Age, gender, ethnicity

Patient characteristics

Index test

Perez-Gutierrez 20137*°

Retrospective analysis of patient information

1 (n=228)

Mexico and Chile, multi-centre Department of Pathology and Department of Gastroenterology.

Partially supported by medica Sur & Clinic and Foundation and by grants from the Chilean National Fund for Research
in Science and Technology and the National Council for Scientific and Technological Research.

Between January 2005 and December 2010 (Mexico)
Between January 2007 and November 2011 (Chile)
Mean age (SD): 48.6 (12.7). Male 49%. Ethnicity NR

Patients with histopathological diagnosis of NAFLD according to Brunt’s criteria with complete data from liver function
tests and a blood count within 3 months of the date of the liver biopsy and anthropometric measurements recorded in
the electronic file.

Excluded patients who exhibited histopathological evidence or clinical data suggesting the presence of other associated
liver diseases (primary biliary cirrhosis, chronic infection with hepatitis B or C, autoimmune hepatitis, sclerosing
cholangitis, or overlapping syndrome) or evidence of alcohol intake of more than three drinks of any alcoholic
beverage per week. 15 excluded of original 243 due to lack of clinical, laboratory or other secondary diagnostic results.

23.6% Obese.
APRI = {AST (1U/1)/[upper normal value of 41 (1U/)]}/platelet count (x10°/1) x 100

AST/ALT ratio
BARD = sum obtained from the three variables of BMI > 28 = 1 point; AST/ALT ratio >0.8 = 2 points; Diabetes = 1 point
FIB4= age x AST (IU/l)/platelet count (x10°/1) x VALT (1U/1)

NAFLD fibrosis score = 1.675 + 0.037 x age (years) + 0.094 x BMI (kg/mz) + 1.13 x abnormal fasting glucose level or
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Reference standard

Target condition

Perez-Gutierrez 2013’

diabetes (yes =1; no=0) + 0.99 x AST/ALT ratio — 0.013 x number of platelets (x10°/1) — 0.99 x albumin concentration
(g/dL)

Liver biopsy: samples stained with hematoxylin and eosin, and Masson’s trichome stain. Biopsies reviewed by two
expert pathologists in each centre, who reached consensus on the results.

Advanced fibrosis.

Results: 2x2 table calculated using author- Results: 2x2 table calculated using author-reported  Results: 2x2 table calculated using author-reported

reported sens, spec and study prevalence

APRI: cut-off 1
TP 10

FP 28

FN 17

TN 173

Sensitivity 37%
Specificity 86%

Area under the curve 0.66 (0.55-0.77)

sens, spec and study prevalence sens, spec and study prevalence

AST/ALT ratio: cut-off 1 BARD: cut-off 2
TP 18 TP 21

FP 76 FP 115

FN 9 FN 6

TN 125 TN 86
Sensitivity 66% Sensitivity 76%
Specificity 62% Specificity 43%

Area under the curve 0.67 (0.57-0.77) Area under the curve 0.65 (0.52-0.77)

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study

prevalence

FIB4: cut-off 3.25

TP 15
FP 22
FN 12
TN 179

Sensitivity 56%
Specificity 89%

prevalence

NAFLD fibrosis score: cut-off 0.676
TP 14

FP 26

FN 13

TN 175

Sensitivity 53%
Specificity 87%
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Area under the curve 0.74 (0.65-0.84)

Perez-Gutierrez 2013’

Area under the curve 0.72 (0.60-0.83)

General limitations according to QUADAS II: Unclear if patients were enrolled consecutively given retrospective nature of the study design. Unclear if all
aspects of index test scores were taken on the same day as liver biopsy. Thresholds for index test scores were pre-specified. Unclear whether those
interpreting index tests were blinded to the biopsy results.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Petta 20117%

Prospective cohort

1 (n=146)

Single-centre study at a university hospital in Italy
Not reported

Jan 2006 — Dec 2010

Mean age (SD): 44.1 (13.2), 71% Male. Ethnicity NR

Diagnosis of NAFLD based on chronically elevated ALT for at least 6 months, alcohol consumption <20 g/day in the last
year (25% of hepatocytes) at histology with/without necroinflammation and/or fibrosis.

Exclusions/exclusion criteria: advanced cirrhosis (Child-Turcotte-Pugh B and C), hepatocellular carcinoma, other causes
of liver disease or mixed aetiologies (alcohol abuse, hepatitis C, hepatitis B, autoimmune liver disease, Wilson’s disease,
haemochromatosis or alpha-1 antitrypsin deficiency), HIV infection, previous treatment with immunosuppressive
drugs, active intravenous drug addiction, use of cannabis. 23 of original 196 patients were excluded as there was a
failure to obtain 10 valid LSM acquisitions due to obesity.

Mean BMI (SD): 29.1 kg/m2 (4.1); 86% had diabetes; 82% had hypertension

Transient elastography performed using the FibroScan medical device using the M probe to measure liver stiffness
(LSM). LSM was performed on the same day of liver biopsy by a single staff physician. The median value of 10
successful acquisitions was maintained as representative of LSM. 10 successful acquisitions with a success rate of at
least 50% and with an IQR lower than 20% were considered as representative measurements.

Liver biopsy: a minimum length of 15 mm of biopsy specimen or the presence of at least 10 complete portal tracts was
required. Mean length of liver fragments was 17 mm (range 15-31), and the mean number of complete portal tracts in
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the specimens was 12.

Target condition Any fibrosis

Results: 2x2 table calculated using author-reported raw data

TE: cut-off 8.75 kPa
TP 25

FP 25

FN 8

TN 88

Sensitivity 76%

Specificity 78%

Area under the curve 0.870

General limitations according to QUADAS II: Patients were enrolled consecutively to this study. Pathologists interpreting the biopsy specimens were blinded to

clinical and demographical data, but unclear whether the opposite was true for the index test. The TE was performed on the same day of the liver biopsy.
Threshold not pre-specified.

Study Qureshi 2008"%

Study type Retrospective analysis of medical records
Number of studies (number of 1 (n=331)

participants)

Countries and Settings USA, single centre.

Funding Not reported

Duration of study January 2002 — February 2007

Age, gender, ethnicity Mean age (SD): 40.5 (8.5), 17% Male. Ethnicity 86% non-Hispanic whites/other
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Patient characteristics

Index test

Reference standard

Target condition

Results: 2x2 table calculated using author-reported raw data

Any fibrosis

NAFLD fibrosis score: cut-off -1.455
TP 161

FP 60

FN 49

TN 110

Sensitivity 77%
Specificity 50%
Area under the curve NR

795

Qureshi 2008

All patients with clinically severe obesity who underwent laparoscopic Roux-en-Y Gastric Bypass surgery identified as
NALFD by routine biopsy.

Exclusions: Patients with <5% steatosis on biopsy (70 of original 401 people).
Mean BMI (SD): 48.4 kg/m’ (7.2); 35% had diabetes

NAFLD fibrosis score: -1.675 + 0.037 x age (years) + 0.094 x BMI (kg/mz) +1.13 x IFG/diabetes (yes=1, no=0) + 0.99 x
AST/ALT ratio — 0.013 x platelet (x109/L) — 0.66 x albumin (g/dL).

Liver biopsies performed on the left lobe of the liver at the beginning of the operation using a Tru-cut needle. The liver
biopsy was interpreted by a single pathologist blinded to all clinical data. Mean biopsy length 26.9 (1.1) mm.

Any fibrosis and advanced fibrosis

Results: 2x2 table calculated using author-reported raw data
Any fibrosis

NAFLD fibrosis score: cut-off 0.676

TP 59

FP 8

FN 151

TN 113

Sensitivity 28%
Specificity 93%
Area under the curve NR
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Results: 2x2 table calculated using author-reported raw data

Advanced fibrosis

NAFLD fibrosis score: cut-off -1.455

TP 43
FP 178
FN 2

TN 108

Sensitivity 96%
Specificity 38%
Area under the curve NR

795

Qureshi 2008
Results: 2x2 table calculated using author-reported raw data
Advanced fibrosis

NAFLD fibrosis score: cut-off 0.676

TP 22

FP 45

FN 23

TN 241

Sensitivity 49%
Specificity 84%
Area under the curve NR

General limitations according to QUADAS II: Patients were enrolled consecutively to this study, however retrospective nature of the study design leads to
concerns about patient selection (including unclear exclusion criteria). Unclear whether the index test was interpreted without knowledge of reference
standard result. Also unclear interval between biopsy and index tests. Thresholds pre-specified.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Raszeja-Wyszomirska 2010**

Retrospective analysis

1 (n=103)

Poland, multi-centre study with two participating liver centres.

This study was supported by a grant from the State Committee for Scientific Research
Not reported

Mean age (SD): 48 (12), 65% Male. Ethnicity Caucasian

Patients with biopsy-proven fatty liver (> 5% of steatotic hepatocytes) referred due to elevated liver enzymes and/or
hyerintense echo on abdominal ultrasound and negative history of alcohol intake.
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Index test

Reference standard

Target condition

Raszeja-Wyszomirska 2010%°

Exclusions/exclusion criteria: alcohol consumption > 20g/d, positive viral hepatitis B or C results

Mean BMI (SD): 29.6 (3.84); 38.1% were overweight

BARD score composed of 3 variables: score ranges from 0 to 4 points for AST/ALT ratio = 0.8: 2 points; BMI > 28: 1
point; Presence of diabetes: 1 point

Liver biopsy: no details supplied.

Advanced fibrosis

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

BARD: cut-off 2
TP 13

FP 24

FN 2

TN 64

Sensitivity 87%
Specificity 73%
Area under the curve 0.821

General limitations according to QUADAS II: Retrospective nature of the study design leads to concerns about patient selection. No information is supplied
about the method of liver biopsy. It is unclear whether the index test was interpreted without knowledge of the biopsy outcome, and how much time passed

between the biopsy and the index test. Threshold pre-specified.

Study
Study type

Number of studies (number of
participants)

Countries and Settings

Ratziu 2006°%°

Prospective cohort

2 (CYTOL study n=97; reference n=170)

Reference group: single-centre study at a hepato-gastroenterology department in France
CYTOL study: multi-centre study
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Index test

Reference standard

Target condition

Ratziu 2006°%°

Grants from the Association pour la Recherche sur le Cancer and the Association de Recherche sur les Maladies Virales
Hepatiques

Reference group: Jan 2001 — Dec 2004

CYTOL study: Feb 2002 — Aug 2004

Reference group: mean age 52.8, 58% male

CYTOL study: mean age 48.5, 59% male

Reference group: NAFLD patients hospitalised having undergone liver biopsy. Abnormal serum transaminases or GGT,
or steatosis at sonography, or one feature of metabolic syndrome — fasting glucose >6.1 mmol/| or a previous diagnosis
of diabetes, BMI >27 or waist circumference >102cm (men) or 88cm (women), blood pressure >130/85 or

pharamcologially treated, triglyceride-levels >150 mg/dl or current use of fibrates, HDL-cholesterol <40 mg/dl (men) or
50 (women).

CYTOL group: Patients with chronic abnormal ALT or GGT values without heavy alcohol consumption, without markers
for other miscellaneous liver diseases.

Exclusions (reference group): alcohol consumption of > 50g/d (men) or 230g/d (women) of pure ethanol during the
preceding year, concomitant liver disease, HIV antibodies and immunosuppression, interval greater than 3 months
between serum sample and liver biopsy

Exclusions (CYTOL study): heavy alcohol consumption, HCV antibodies, HBV antigen, autoimmune hepatitis,
hemochromatosis, Wilson’s disease, alpha-1 antitrypsin deficiency.

Reference group: 36% had diabetes, 31% had hypertension, 60% had a BMI > 27
CYTOL study: 32% had diabetes, 16% had hypertension, 44% had a BMI > 27
FibroTest (age, gender, bilirubin, GGT, apolipoprotein A1, haptoglobin, a-2 macroglobulin)

Liver biopsy: specimens were fixed, paraffin-embedded and stained with at least hematoxylin-eosin-safran, iron
staining and Masson’s trichrome or picrosirius red for collagen.

Advanced fibrosis
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Results: 2x2 table calculated using author-reported raw data
Study 1 (reference group)

Fibrotest: cut-off 0.30

TP 19

FP 43

FN 1

TN 107

Sensitivity 95%

Specificity 71%

Area under the curve 0.92 (0.83-0.96)

Results: 2x2 table calculated using author-reported raw data
Study 2 (CYTOL group)

Fibrotest: cut-off 0.30

TP 14

FP 25

FN 2

TN 56

Sensitivity 88%
Specificity 69%
Area under the curve 0.81 (0.64-0.91)

Results: 2x2 table calculated using author-reported raw data
Study 1 (reference group)

Fibrotest: cut-off 0.70

TP 5

FP 4

FN 15

TN 146

Sensitivity 25%

Specificity 97%

Area under the curve 0.92 (0.83-0.96)

Results: 2x2 table calculated using author-reported raw data
Study 2 (CYTOL group)

Fibrotest: cut-off 0.70

P4

FP1

FN 8

TN 80

Sensitivity 25%
Specificity 99%
Area under the curve 0.81 (0.64-0.91)
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General limitations according to QUADAS II: It is not clear whether patients were enrolled consecutively. The pathologist interpreting the liver biopsy
specimens was blinded to patient characteristics. The interval between the liver biopsy and the serum sample was less than 3 months for the reference group.
No information is given for the CYTOL study. Unclear if thresholds were pre-specified.
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Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Ruffillo 201132

Retrospective analysis

1 (n=138)

Single-centre study at a liver unit of an urban hospital, Argentina.
None declared

Not reported

Mean age (interquartile range): 49 (38-57), 49% Male. Ethnicity NR

Most patients had been referred to the liver unit for presenting abnormal liver enzymes or a diffusely hyperechogenic
liver abdominal ultrasound

Exclusions: alcohol consumption of > 140/week, other aetiologies of chronic liver disease, less than 5% of hepatocytes
showing macrovesicular steatosis in liver biopsy
Mean BMI (interquartile range): 30.3 kg/m2 (27.8-34.5); 23% had diabetes; 57% were obese

BARD score composed of 3 variables: score ranges from 0 to 4 points: AST/ALT ratio > 0.8: 2 points; BMI > 28: 1 point;
Presence of diabetes: 1 point

NAFLD fibrosis score: -1.675 + 0.037 — age (years) + 0.094 — BMI + 1.13 * IFG/diabetes (yes = 1, no = 0) + 0.99 * AST/ALT
ratio — 0.013 * platelet count (*10°/L) — 0.66 * albumin (g/dL)

Liver biopsy: all samples were obtained using the Menghini method by the percutaneous route, assuring a length of at
least 25mm. Specimens were stained with hematoxylin-eosin, silver reticulin, Masson trichrome, and occasionally with
Perls’ Prussian blue and diastase-resistant periodic acid-Schiff.

Adavanced fibrosis

Results: 2x2 table calculated using author- Results: 2x2 table calculated using author-reported Results: 2x2 table calculated using author-reported

reported raw data

BARD: cut-off 2
TP 19
FP 23

raw data raw data

NAFLD fibrosis score: cut-off -1.455 NAFLD fibrosis score: cut-off 0.676
TP 20 TP 5
FP 27 FPO
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Study
FN 18
TN 78

Sensitivity 51%
Specificity 77%
Area under the curve 0.67 (0.56-0.77)

818

Ruffillo 2011
FN 17 FN 32
TN 74 TN 101
Sensitivity 54% Sensitivity 13%
Specificity 72% Specificity 100%

Area under the curve 0.68 (0.57-0.78) Area under the curve 0.68 (0.57-0.78)

General limitations according to QUADAS II: Patients were enrolled consecutively. It is unclear if the pathologist analysing the biopsy specimens was blinded to
the index test and clinical data. It is also unclear if the index tests were interpreted without knowledge of the biopsy outcome. Laboratory analysis was done
within two weeks before the liver biopsy. Thresholds pre-specified from previously published cut-offs.

Study
Study type

Number of studies (number of
participants)

Countries and Settings

Funding
Duration of study

Age, gender, ethnicity

Patient characteristics

Shah 2009°**

Retrospective analysis

1 (n=541)

USA. Data is taken from the NIH NASH Clinical Research Network (CRN), which consists of three databases. Two of the
three databases were used for this study.

Supported by grants from the National Institute of Health (NIH)
Not reported

Mean age (SD): 48 (12), 40% Male. Ethnicity: 74% Caucasian

People with histologically proven NAFLD enrolled in a 1)natural history database or 2) a randomised clinical trial of
pioglitazone or vitamin E versus placebo (PIVENS) in adults.

Exclusions/exclusion criteria: incomplete datasets, paediatric patients, other causes of liver disease (hepatitis B/C,
hemochromatosis, Wilson’s disease, alpha-1 antitrypsin deficiency, primary biliary cirrhosis), in patients with a positive
antinuclear antibody test the presence of piecemeal necrosis or other histologic features of autoimmune hepatitis as
well as hypergammaglobulinaemia, alcohol consumption of > 30 g/d (men) or > 20 g/d (women) over the previous 5
years

Mean BMI (SD): 34 kg/m’ (6.3); 44% had hypertension; 19% had type-Il diabetes
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Study
Index test

Reference standard

Target condition

Results: 2x2 table calculated using author-

reported raw data

BARD: cut-off 2
TP 91

FP 163

FN 34

TN 253

Sensitivity 73%
Specificity 61%

Area under the curve 0.70 (0.64-0.75)

Shah 2009°**
Baseline data obtained from records at time closest to liver biopsy.

FIB4-index calculated using the formula: [age(years) * AST level]/[platelet count (109/L) * (ALT level)

112
]

BARD score composed of 3 variables: score ranges from 0 to 4 points: AST/ALT ratio > 0.8: 2 points; BMI = 28: 1 point;

Presence of diabetes: 1 point

Liver biopsy: no specific method described

Advanced fibrosis

Results: 2x2 table calculated using author-reported
raw data

FIB4: cut-off 1.30
TP 92

FP 122

FN 33

TN 294

Sensitivity 74%
Specificity 71%
Area under the curve 0.802 (0.758-0.847)

Results: 2x2 table calculated using author-reported
raw data

FIB4: cut-off 2.67
TP 41

FP 10

FN 84

TN 406

Sensitivity 33%
Specificity 98%
Area under the curve 0.802 (0.758-0.847)

General limitations according to QUADAS II: The pathologist committee analysed the specimens in a blinded manner, but it is unclear whether the index test
were interpreted without knowledge of the biopsy outcome as well. Liver biopsies were performed within 12 months prior to enrolment. It is unclear at what
time the index tests were done, only that the data was chosen that was closest to liver biopsy time. Thresholds pre-defined.
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Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

CK 18 [M30]: cut-off 203 U/L
TP 62

FP 53

FN 7

TN 25

Sensitivity 90%

Shen 2012%%®

Retrospective analysis

1 (n=147)

Single-centre study at urban hospital in Hong Kong, China

Study was supported by the General Research Fund of the Research Grant Council, Hong Kong

2004 - 2010
Mean age (SD): 47.7 (9.7), 55.8% Male. Ethnicity NR

People with biopsy-proven
Exclusions/exclusion criteria: NR

Mean BMI (SD): 27.4 kg/m2 (3.9); 47.6% had diabetes; 42.9% had hypertension; 74.8% had metabolic syndrome

M30 Apoptense enzyme-linked immunosorbent assay ELISA kit.

M65 ELISA kit

Liver biopsy: percutaneous liver biopsy was performed using a 16G Temno needle.

NASH

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

CK 18 [M30]: cut-off 338 U/L
TP 46
FP 31
FN 23
TN 47

Sensitivity 67%

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

CK 18 [M30]: cut-off 670 U/L
TP 17

FP 8

FN 52

TN 70

Sensitivity 25%
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Study 868

Specificity 32%
Area under the curve 0.66 (0.57-0.75)

Shen 2012

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

CK 18 [M65]: cut-off 501 U/L
TP 63

FP 51

FN 6

TN 27

Sensitivity 91%
Specificity 35%
Area under the curve 0.71 (0.62-0.79)

Specificity 60%
Area under the curve 0.66 (0.57-0.75)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

CK 18 [M65]: cut-off 790 U/L
TP 43
FP 23
FN 26
TN 55

Sensitivity 62%
Specificity 70%
Area under the curve 0.71 (0.62-0.79)

Specificity 90%
Area under the curve 0.66 (0.57-0.75)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

CK 18 [M65]: cut-off 1183 U/L
TP 22

FP 8

FN 47

TN 70

Sensitivity 32%
Specificity 90%
Area under the curve 0.71 (0.62-0.79)

General limitations according to QUADAS lI: this is a retrospective analysis of prospectively collected data. Patients were recruited consecutively. No
information provided on exclusion criteria. Pathologists analysing the liver biopsy samples were blinded to clinical data. The index tests were done in a single
session by one investigator, but it is unclear whether that investigator was blinded to the biopsy outcome. Thresholds were not pre-specified.

Study
Study type

Number of studies (number of
participants)

1 (n=101)

Countries and Settings
Funding
Duration of study Not reported

Age, gender, ethnicity

Sookoian 2009
Cross-sectional study

899

Single-centre study at a county hospital in Buenos Aires, Argentina

Simple steatosis (n=41): mean age 52.3, 37% Male. Ethnicity NR

Study was supported by a number of university and national research grants.
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NASH (n=60): mean age 54.6, 28% male. Ethnicity NR

Patient characteristics People with biopsy-proven NAFLD including ultrasonographic examinations suggestive of fatty infiltration performed
by the same operator.

Exclusions/exclusion criteria: secondary causes of steatosis, alcohol consumption of > 30 g/d (men) or > 20 g/d
(women), total parenteral nutrition, hepatitis B or C, use of drugs known to cause steatosis

Simple steatosis (n=41): mean BMI (SD) 32.1 kg/mZ (5.3)
NASH (n=60): mean BMI (SD) 33.7 kg/m” (6.6)
Index test ALT levels

Reference standard Liver biopsy: biopsy was performed using a modified 1.4 mm diameter Menghini needle on an outpatient basis.
Specimens were routinely fixed in 40 g/L formaldehyde, embedded in paraffin and stained with hematoxylin-eosin,
Masson trichrome and silver impregnation for reticular fibers. All biopsies were at least 2 cm in length and contained a
minimum of 8 portal tracts.

Target condition NASH

Results: 2x2 table calculated using author-reported sens, spec and study prevalence

ALT: cut-off 22 U/L
TP 58

FP 31

FN 2

TN 10

Sensitivity 97%
Specificity 24%
Area under the curve 0.582 (0.479-0.680)

General limitations according to QUADAS II: The pathologist was blinded to patient details. It is unclear how much time passed between the liver biopsy and
the index tests. It is unclear whether people were enrolled consecutively. Thresholds were not pre-specified.
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Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Sumida 2012°%°

Retrospective analysis of data from a large multi-centre study

1 (n=576)

Multi-centre study with 9 participating centres, Japan.

This study was supported by a grant from the Chiyoda Mutual Life Foundation.
2002 - 2008

Mean age (SD): 52.3 (15.4), 51% Male. Ethnicity NR

Patients with biopsy-confirmed NAFLD were enrolled from the Japan Study Group of NAFLD.

Exclusions/exclusion criteria: viral hepatitis, autoimmune hepatitis, drug-induced liver disease, primary biliary cirrhosis,
biliary obstruction, hemochromatosis, Wilson’s disease, alpha-1 antitrypsin deficiency, alcohol consumption of > 20
g/d, decompensated LC or HCC

Mean BMI (SD): 27.9 (4.9), 73% were obese, 32% had hypertension, 42% had type-Il diabetes
AST/ALT ratio

APRI calculated using the formula: {[AST level/upper normal level (33 IU/L)]/[platelet count (10°/L)]}*100

BARD score composed of 3 variables: score ranges from 0 to 4 points. AST/ALT ratio > 0.8: 2 points; BMI > 28: 1 point;
Presence of diabetes: 1 point

FIB4-index calculated using the formula: [age(years) * AST level]/[platelet count (10°/L) * (ALT Ievel)l/z]

NAFLD fibrosis score: -1.675 + 0.037 — age (years) + 0.094 — BMI + 1.13 * IFG/diabetes (yes = 1, no = 0) + 0.99 * AST/ALT
ratio —0.013 * platelet count (*10°/L) — 0.66 * albumin (g/dL)

Liver biopsy: specimens were embedded in paraffin and stained with hematoxylin-eosin and Masson trichrome. The
minimum biopsy size was 20 mm and the number of portal areas was 10.

Advanced fibrosis
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Study

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

APRI: cut-off 1
TP 43

FP 97

FN 21

TN 415

Sensitivity 67%

Specificity 81%

Area under the curve 0.823
Results: 2x2 table calculated using

author-reported sens, spec and study
prevalence

FIB4: cut-off 1.45
TP 58

FP 184

FN 6

TN 328

Sensitivity 90%
Specificity 64%
Area under the curve 0.871

Sumida 2012

926

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

AST/ALT ratio: cut-off 0.8
TP 42

FP 123

FN 22

TN 389

Sensitivity 66%

Specificity 76%

Area under the curve 0.788
Results: 2x2 table calculated using

author-reported sens, spec and study
prevalence

FIB4: cut-off 3.25
TP 31

FP 26

FN 33

TN 486

Sensitivity 48%
Specificity 95%
Area under the curve 0.871

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

AST/ALT ratio: cut-off 1
TP31

FP 41

FN 33

TN 471

Sensitivity 48%

Specificity 92%

Area under the curve 0.788
Results: 2x2 table calculated using

author-reported sens, spec and study
prevalence

NAFLD fibrosis score: cut-off -1.455
TP 59

FP 189

FN 5

TN 323

Sensitivity 92%
Specificity 63%
Area under the curve 0.863

Results: 2x2 table calculated using
author-reported sens, spec and study
prevalence

BARD: cut-off 2
TP 51

FP 179

FN 13

TN 333

Sensitivity 80%

Specificity 65%

Area under the curve 0.765
Results: 2x2 table calculated using

author-reported sens, spec and study
prevalence

NAFLD fibrosis score: cut-off 0.676
TP 21

FP 20

FN 43

TN 492

Sensitivity 33%
Specificity 96%
Area under the curve 0.863

General limitations according to QUADAS Il: It is unclear whether patients were enrolled consecutively as retrospective nature of study design leads to
concerns about patient selection. The two pathologists interpreting the biopsy specimens were blinded to clinical data. It is unclear whether the index tests

were interpreted without knowledge of the biopsy outcome. Thresholds were pre-specified, based on published cut-offs.
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Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding
Duration of study

Age, gender, ethnicity

Patient characteristics

Index test
Reference standard

Target condition

926

Sumida 2012
Retrospective analysis of pathology database

1(n=222)

Single-centre study at a university medical centre, USA
Not reported
1 June 1995 — 30 June 2005

Normal ALT (n=56): Mean age (SD) 48.6 (10.8), 20% Male. Ethnicity 66.1% Caucasian
Elevated ALT (n=166): mean age (SD) 44 (12.7), 49% Male. Ethnicity 67.3% Caucasian
Biopsy-proven NAFLD: Biopsy reports containing the terms steatosis, steatohepatitis and/or fat. All biopsies performed

for abnormal liver appearance on imaging studies, or abnormal intra-operative findings during bariatric surgery or
cholescystectomy were included irrespective of ALT levels.

Exclusions/exclusion criteria: patients with other chronic liver disease (hepatitis B and C, iron over load, medication-
related steatosis, alcohol consumption of > 40 g/d in men or > 20 g/d in women), liver transplant

Normal ALT (n=56): mean BMI (SD) 40.7 kg/m2 (12.4), 51.7% had type-II diabetes, 64.3% had hypertension, 65.4% had
metabolic syndrome

Elevated ALT (n=166): mean BMI (SD) 34.7 kg/m2 (9), 26.4% had type-Il diabetes, 43% had hypertension, 51% had
metabolic syndrome

ALT levels
Liver biopsy: no biopsy methods reported.

NASH
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Study Sumida 2012
Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

ALT: cut-off 35 U/L
TP 48

FP 118

FN 6

TN 50

Sensitivity 89%
Specificity 30%
Area under the curve 0.62

ALT: cut-off 70 U/L
TP 27

FP 66

FN 27

TN 102

Sensitivity 50%
Specificity 61%
Area under the curve 0.62

General limitations according to QUADAS II: Retrospective nature of the research design raises concerns about patient selection. It is not clear when the biopsy
was done and when the index tests were done. No information on biopsy methods or if patients were consecutive. Thresholds were not pre-specified.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding
Duration of study

Age, gender, ethnicity

Patient characteristics

Verma 2013°%

Retrospective analysis of pathology database

1(n=222)

Single-centre study at a university medical centre, USA
Not reported
1 June 1995 - 30 June 2005

Normal ALT (n=56): Mean age (SD) 48.6 (10.8), 20% Male. Ethnicity 66.1% Caucasian
Elevated ALT (n=166): mean age (SD) 44 (12.7), 49% Male. Ethnicity 67.3% Caucasian
Biopsy-proven NAFLD: Biopsy reports containing the terms steatosis, steatohepatitis and/or fat. All biopsies performed

for abnormal liver appearance on imaging studies, or abnormal intra-operative findings during bariatric surgery or
cholescystectomy were included irrespective of ALT levels.

S3|ge)} 92UBPIAS |BIIUID

ai4vnN



[4°74

STOZ ‘241Ua) BUl[aPIND [ed1Ul]) [BUONEN

Study Verma 2013°%

Exclusions/exclusion criteria: patients with other chronic liver disease (hepatitis B and C, iron over load, medication-
related steatosis, alcohol consumption of > 40 g/d in men or > 20 g/d in women), liver transplant

Normal ALT (n=56): mean BMI (SD) 40.7 kg/m2 (12.4), 51.7% had type-Il diabetes, 64.3% had hypertension, 65.4% had
metabolic syndrome

Elevated ALT (n=166): mean BMI (SD) 34.7 kg/mZ (9), 26.4% had type-Il diabetes, 43% had hypertension, 51% had
metabolic syndrome

Index test ALT levels

Reference standard Liver biopsy: no biopsy methods reported.

Target condition NASH

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

ALT: cut-off 35 U/L ALT: cut-off 70 U/L

TP 48 TP 27

FP 118 FP 66

FN 6 FN 27

TN 50 TN 102

Sensitivity 89% Sensitivity 50%

Specificity 30% Specificity 61%

Area under the curve 0.62 Area under the curve 0.62

General limitations according to QUADAS II: Retrospective nature of the research design raises concerns about patient selection. It is not clear when the biopsy
was done and when the index tests were done. No information on biopsy methods or if patients were consecutive. Thresholds were not pre-specified.

$3|qe1 92UBPIAS [BDIUI]D

ai4vnN



€G¢C

STOZ ‘241Ua) BUl[aPIND [ed1Ul]) [BUONEN

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

1039

Wong 2008
Prospective cohort

1 (n=162)

China, multi-centre study at two liver and general medical clinics in Hong Kong
None declared

Dec 2004 — May 2007

Mean age (SD): 46 (10), 59% Male. Ethnicity NR

People with presence of fatty liver on imaging studies plus 1) persistent elevation of ALT above the upper limit of
normal for two consecutive visits at least 12 weeks apart or, 2) risk factors for advanced fibrosis (e.g. obesity or
diabetes).

Exclusions/exclusion criteria: alcohol consumption of > 30 g/d (men) or > 20 g/d (women), coexisting liver disease
(chronic viral hepatitis, autoimmune hepatitis, primary biliary cirrhosis, primary sclerosing cholangitis, Wilson’s disease,
hemochromatosis, alpha-1 antitrypsin deficiency, biliary obstruction, drug-induced liver disease), secondary causes of
liver disease (corticosteroid use, gastric bypass)

Mean BMI (SD): 28.5 kg/m” (4.4)

NAFLD fibrosis score: -1.675 + 0.037 — age (years) + 0.094 — BMI + 1.13 * IFG/diabetes (yes = 1, no = 0) + 0.99 * AST/ALT
ratio — 0.013 * platelet count (*10°/L) - 0.66 * albumin (g/dL)

Liver biopsy: liver biopsy was performed using a 16G Temno needle. Specimens were prepared with hematoxylin-eosin
stain, Masson trichrome, Prussian blue, reticulin, orcein and periodic acid Schiff.

Any fibrosis
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Results: 2x2 table calculated using author-reported raw data

NAFLD fibrosis score: cut off -1.455

TP 7
FP 27
FN 11
TN 117

Sensitivity 39%
Specificity 81%

Area under the curve 0.64 (0.49-0.79)

1039

Wong 2008
Results: 2x2 table calculated using author-reported raw data

NAFLD fibrosis score: cut off 0.676
TPO

FP2

FN 18

TN 142

Sensitivity 0%
Specificity 99%
Area under the curve 0.64 (0.49-0.79)

General limitations according to QUADAS lI: it is unclear whether patients were enrolled consecutively. The histopathologists assessing the liver biopsy
specimens were blinded to clinical data. It is unclear if the index tests were interpreted without knowledge of the liver biopsy outcome. Blood samples for the
calculation of the index tests were taken on the day of the liver biopsy. Thresholds were pre-specified — based on published cut-offs.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

1038

Wong 2010
Prospective cohort

1 (n=246)

Multi-centre study with two participating hospitals in France and Hong Kong
Not reported

May 2003 — April 2009

Mean age (SD): 51 (11), 55% Male. Ethnicity 52% Caucasian, 48% Chinese

Adults with NAFLD.

Exclusions/exclusion criteria: < 18 years of age, alcohol consumption of > 30 g/d (men) or > 20 g/d (women), secondary
causes of hepatic steatosis (such as chronic use of systemic corticosteroids), positive hepatitis B surface antigen, anti-
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Index test

Reference standard

Wong 2010

hepatitis C virus antibody, histological evidence of other concomitant chronic liver diseases.

35/309 patients were excluded because liver biopsy length <15mm. 28/309 were excluded because of failure to obtain
10 valid LSM acquisitions. Patients who failed LSM had high BMI and waist circumference.

Mean BMI (SD): 28.0 kg/m2 (4.5), 36.2% had diabetes, 40.2% had hypertension

Transient elastography performed within one week before liver biopsy. Measurements were performed on the right
lobe of the liver through intercostal spaces with the patient lying in the dorsal decubitus with the right arm in maximal
abduction. Ten successful acquisitions were performed on each patient. The median value represented the liver elastic
modulus.

Liver biopsy: the biopsies were performed using a 16G Temno or Menghini needle. The specimens were fixed in
formalin and embedded in paraffin. The samples had a length of at least 15 mm.

Target condition Any fibrosis

Results: 2x2 table calculated using author- Results: 2x2 table calculated using author-reported Results: 2x2 table calculated using author-reported
reported sens, spec and study prevalence sens, spec and study prevalence sens, spec and study prevalence

TE: cut-off 7.9 kPa TE: cut-off 8.7 kPa TE: cut-off 9.6 kPa

TP 51 TP 47 TP 42

FP 47 FP 32 FP 16

FN 5 FN 9 FN 14

TN 143 TN 158 TN 174

Sensitivity 91% Sensitivity 84% Sensitivity 75%

Specificity 75% Specificity 83% Specificity 92%

Area under the curve 0.93 (0.89-0.96)

Area under the curve 0.93 (0.89-0.96) Area under the curve 0.93 (0.89-0.96)

General limitations according to QUADAS II: Patients were enrolled consecutively to this study. The histopathologists analysing the liver biopsy samples were
blinded to the clinical data. The investigators were blinded to all clinical data and the patients’ diagnosis. Transient elastography was performed one week
before the biopsy. Thresholds were no pre-specified.
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Study type

Number of studies (number of
participants)

Countries and Settings

Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Wong 2012'%’

Prospective cohort

1 (n=193)
Multi-centre study at 2 participating hospitals in France and Hong Kong

Study supported by the PROCORE-France/Hong Kong Joint Research Scheme and a grant from the Research Grants
Council of the Hong Kong Special Administrative Region, China

Oct 2009 — Sep 2011
Mean age (SD): 52 (11), 57% Male. Ethnicity 40% Caucasian, 60% Chinese

Indications for liver biopsy included persistent abnormal liver biochemistry and the presence of risk factors of
advanced disease such as type 2 diabetes.

Exclusions/exclusion criteria: < 18 years of age, alcohol consumption of > 30 g/d (men) or > 20 g/d (women), secondary
causes of hepatic steatosis (such as systemic corticosteroids and methotrexate), positive hepatitis B surface antigen,
anti-hepatitis C virus antibodies, histological evidence of other concomitant liver disease.

12/205 patients were excluded because of liver biopsy <15mm.

Mean BMI (SD): 28.9 kg/m2 (4.8), 35% had BMI 230 kg/mz, 51% had type-Il diabetes, 54% had hypertension, 75% had
metabolic syndrome

Transient elastography performed within 24 hours before liver biopsy. Measurements were performed on the right
lobe of the liver through intercostal spaces with the patient lying in the dorsal decubitus with the right arm in maximal
abduction. Ten successful acquisitions were performed on each patient. The median value represented the liver elastic
modulus. In each person were measurements performed by the M probe followed by the XL probe.

Reliable LSM results were obtained in 67% with M probe and 75% with XL probe.

Liver biopsy: biopsies were performed using a 16G Temno or Menghini needle. Specimens were fixed in formalin and
embedded in paraffin.

Target condition Any fibrosis
Results: 2x2 table calculated using author- Results: 2x2 table calculated using author-reported  Results: 2x2 table calculated using author-reported
reported sens, spec and study prevalence sens, spec and study prevalence sens, spec and study prevalence
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TE [M probe]: cut-off 7.9 kPa
TP 37

FP 36

FN 5

TN 78

Sensitivity 88%
Specificity 68%
Area under the curve 0.87 (0.82-0.93)

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

TE [XL probe]: cut-off 5.7 kPa
TP 49

FP 60

FN 5

TN 70

Sensitivity 91%
Specificity 54%
Area under the curve 0.85 (0.79-0.91)

1037

TE [M probe]: cut-off 8.7 kPa
TP 35

FP 25

FN 7

TN 89

Sensitivity 83%
Specificity 78%
Area under the curve 0.87 (0.82-0.93)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

TE [XL probe]: cut-off 7.2 kPa
TP 42

FP 29

FN 12

TN 101

Sensitivity 78%
Specificity 78%
Area under the curve 0.85 (0.79-0.91)

TE [M probe]: cut-off 9.6 kPa
TP 29
FP 18
FN 13
TN 96

Sensitivity 69%
Specificity 84%
Area under the curve 0.87 (0.82-0.93)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

TE [XL probe]: cut-off 9.3 kPa
TP 31

FP 13

FN 23

TN 117

Sensitivity 57%
Specificity 90%
Area under the curve 0.85 (0.79-0.91)

General limitations according to QUADAS II: Patients were enrolled consecutively to this study. Histopathologists assessing the biopsy specimens were blinded
to clinical data. The transient elastography was performed within 24 hours before the biopsy. The investigators were blinded to clinical data and the patients’
diagnosis. Thresholds were not pre-specified. Missing data based on failure of LSM.
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Study type

Number of studies (number of
participants)

Countries and Settings

Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

Xun 2012'%2

Prospective cohort

1 (n=152)

Single-centre study at a university hospital, China

Study supported by grants from the National Natural Science Foundation of China, National Basic Research Program of
China, and the Municipal Commission of Science and Technology of Shanghai

January 2005 — December 2010
Mean age (xSD): 37.1 (29.7), 79.6% Male. Ethnicity: Chinese Han

Exclusions/exclusion criteria: alcohol consumption of > 140 g (men) or > 70 g (women) per week, concomitant viral
hepatitis, autoimmune hepatitis, primary biliary cirrhosis, primary sclerosing cholangitis, Wilson’s disease, drug-
induced hepatotoxicity, patients who had undergone repeated liver biopsies, inadequate biopsy specimens (, 15 mm in
length with less than six portal tracts), patients undergoing therapeutic treatment

Mean BMI (SD): 26.1 kg/m2 (3.3), 25.7% were overweight, 59.2% were obese, 32.2% had type-Il diabetes

APRI (AST [ULN]/platelet count (*10°/L)*100

AST/ALT ratio

BARD weighted sum of three variables BMI > 28 kg/m2 =1 point; AAR 20.8 = 2 points; T2D = 1 point.
FIB4-index calculated using the formula: [age(years) * AST level]/[platelet count (10°/L) * (ALT Ievel)l/z]

NAFLD fibrosis score: -1.675 + 0.037 — age (years) + 0.094 — BMI + 1.13 * IFG/diabetes (yes = 1, no = 0) + 0.99 * AST/ALT
ratio —0.013 * platelet count (*10°/L) — 0.66 * albumin (g/dL)

Liver biopsy

Advanced fibrosis

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study

prevalence

APRI: cut-off 0.5
TP 19

prevalence

APRI: cut-off 1
TP 10
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FP 64
FN 5
TN 64

Sensitivity 79%
Specificity 50%
Area under the curve 0.742 (0.624-0.860)

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

AST/ALT ratio: cut-off 0.8
TP 10

FP 27

FN 14

TN 101

Sensitivity 42%
Specificity 79%
Area under the curve 0.670 (0.559-0.781)

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

FIB4: cut-off 1.30
TP 16

FP 42

FN 8

TN 86

Sensitivity 67%

1052

FP 15
FN 14
TN 113

Sensitivity 42%
Specificity 88%

Area under the curve 0.742 (0.624-0.860)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

AST/ALT ratio: cut-off 1
TP 6

FP 17

FN 18

TN 111

Sensitivity 25%
Specificity 87%
Area under the curve 0.670 (0.559-0.781)

Results: 2x2 table calculated using author-reported
sens, spec and study prevalence

FIB4: cut-off 2.67
TP9

FP5

FN 15

TN 123

Sensitivity 37%

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

BARD: cut-off 2
TP 10

FP 27

FN 14

TN 101

Sensitivity 42%
Specificity 79%
Area under the curve 0.642 (0.513-0.771)

Results: 2x2 table calculated using author-
reported sens, spec and study prevalence

FIB4: cut-off 3.25
TP 5

FP4

FN 19

TN 124

Sensitivity 21%
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Study Xun 2012

Specificity 67% Specificity 96% Specificity 97%

Area under the curve 0.756 (0.637-0.876) Area under the curve 0.756 (0.637-0.876) Area under the curve 0.756 (0.637-0.876)
Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

NAFLD fibrosis score: cut-off -1.455
TP9

FP 18

FN 15

TN 110

Sensitivity 37%
Specificity 86%
Area under the 0.653 (0.521-0.785)

NAFLD fibrosis score: cut-off 0.676
TP 2

FP1

FN 22

TN 128

Sensitivity 8%
Specificity 100%
Area under the curve 0.653 (0.521-0.785)

General limitations according to QUADAS II: Patients were enrolled consecutively to this study. The histopathologist analysing the liver biopsy specimens was
blinded to clinical data, but unclear if the opposite was also true. Clinical and laboratory data were obtained within 7 days before the liver biopsy. Thresholds

based on published cut-offs.

Study
Study type

Number of studies (number of
participants)

Countries and Settings
Funding
Duration of study

Age, gender, ethnicity

Yilmaz 2007'%¢

Prospective cohort

1 (n=83)

Study setting is unclear, possibly single-centre study at a university hospital in Turkey
Not reported
November 2005 — October 2006

Mean age (SD): 48.9 (9.1), 54.2% Male. Ethnicity NR
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Patient characteristics

Index test

Reference standard

Target condition

Yilmaz 2007"°%

People with NAFLD who were not using any medications (including estrogens, amiodarone, steroids, tamoxifen, or
herbal supplements.

Exclusions/exclusion criteria: viral hepatitis, hemochromatosis, Wilson’s disease, autoimmune hepatitis, primary biliary
cirrhosis, sclerosing cholangitis, biliary obstruction, alpha-1 antitrypsin deficiency, malignancies, alcohol consumption
of > 20 g/d, previous abdominal surgery.

Mean BMI (SD): 30.3 kg/m2 (4.8), 33.7% had hypertension, 34.9% had metabolic syndrome, 14.5% had diabetes

Serum levels of M30-antigen and M65-antigen determined by commercially available immunoassays. M30-
Apoptosense ELISA kit and M65 ELISA kit).

Liver biopsy: biopsies performed using a 16G Klatskin needle. The length of the specimens was not smaller than 2.5 cm.

All specimens were fixed in formalin and embedded in paraffin. Serial sections were stained with hematoxylin-eosin
and Masson’s trichrome.

NASH

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study

prevalence

CK 18 [M30]: cut-off 121.1 IU/L
TP 27

FP 1

FN 18

TN 37

Sensitivity 60%
Specificity 97%

Area under the curve 0.787 (0.683-0.869)

prevalence

CK 18 [M65]: cut-off 243.82 IU/L
TP 31

FP7

FN 14

TN 31

Sensitivity 69%
Specificity 82%
Area under the curve 0.809 (0.708-0.887)

General limitations according to QUADAS II: It is unclear whether patients were enrolled consecutively to this study. The pathologist analysing the biopsy
specimens was blinded to clinical data. It is unclear when the index tests were done in relation to the liver biopsy. The index tests were analysed in a blinded
fashion. Thresholds were not pre-specified.
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Study
Study type

Number of studies (number of
participants)

Countries and Settings

Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Index test

Reference standard

Target condition

1069

Yoneda 2008
Prospective cohort

1 (n=97)

Multi-centre study with 2 participating hospitals, Japan

Study was supported by a Grant-in-Aid from the Ministry of Health, a grant from the Ministry of Education, and a grant
from the National Institute of Biomedical Innovation.

Not reported
Mean age (SD): 51.8 (13.7), 41% Male. Ethnicity NR

NASH patients who underwent liver biopsy: presence of NAFLD based on macrovesicular fatty change in hepatocytes
with displacement of the nucleus to the edge of the cell.

Exclusions/exclusion criteria: history of hepatic disease (chronic hepatitis C or concurrent active hepatitis B infection,
autoimmune hepatitis, primary biliary cirrhosis, sclerosing cholangitis, hemochromatosis, alpha-1 antitrypsin
deficiency, Wilson’s disease, hepatic injury caused by substance abuse), alcohol consumption of > 20 g/d.

5/102 patients were excluded because of unreliable LSM. All five had BMI >30.

Mean BMI (SD): 26.6 kg/m’ (4.2)

Transient elastography performed with Fibroscan. Measurements were performed in the right lobe of the liver through
the intercostal spaces, with the patients lying in the dorsal decubitus position with their right arm in maximal
abduction on a portion of the liver that is at least 6cm thick and free of large vascular structures. The measurement
depth is between 25-45mm. Ten successful acquisitions are performed on each patient. The success rate is calculated
as the ratio of the number of successful acquisitions to that of the total number of acquisitions and a success rate of at
least 60% or the IQR <30% were considered reliable. The median value was determined as representative of the liver
elastic modulus. TE was performed within 3 months before and after biopsy.

Liver biopsy: biopsies were performed using an 18G needle. A minim of seven portal tracts and a minimum length of 20
mm were required. The specimens were stained in hematoxylin-eosin, reticulin and Masson trichrome stains.

Any fibrosis and advanced fibrosis
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Study Yoneda 2008

Results: 2x2 table calculated using author-reported sens, spec and study Results: 2x2 table calculated using author-reported sens, spec and study
prevalence prevalence

Any fibrosis Advanced fibrosis

TE: cut-off 5.90 kPa TE: cut-off 9.80 kPa

TP 68 TP 23

FP 2 FP 13

FN 11 FN 4

TN 16 TN 57

Sensitivity 86% Sensitivity 85%

Specificity 89% Specificity 81%

Area under the curve 0.927 Area under the curve 0.904

General limitations according to QUADAS II: It is unclear whether patients were enrolled consecutively to this study. Unclear whether the population was
NAFLD or NASH. The two pathologists analysed the biopsy specimens independently and were blinded to the clinical data. The FibroScan was done within
three months before and after the liver biopsy. It is unclear if the investigators performing the FibroScan were blinded to clinical data and/or the liver biopsy
outcome. Thresholds were no pre-determined.

1070

Study Yoneda 2010

Study type Prospective cohort

Number of studies (number of 1 (n=54)

participants)

Countries and Settings Single-centre study at an urban university hospital, Japan

Funding Study was supported by a Collaborative Development of Innovative Seeds programme grant from the Japan Science

and Technology Agency, a grant from the National Institute of Biomedical Innovation, and a grant from the Yokohama
Foundation for Advancement of Medical Science.

Duration of study Jan 2009; patients recruited based on their visit to the hospital between Jan 2008 — Dec 2008,

Age, gender, ethnicity Male patients (n=25): mean age (SD) 48.3 (13.5), Ethnicity NR
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Study

Patient characteristics

Index test

Reference standard

Target condition

Yoneda 2010""°

Female patients (n=29): mean age (SD) 52.5 (11.4), Ethnicity NR

NAFLD patients who underwent liver biopsy: presence of NAFLD based on macrovesicular fatty change in hepatocytes
with displacement of the nucleus to the edge of the cell.

Exclusions/exclusion criteria: history of hepatic disease (chronic hepatitis C or concurrent active hepatitis B infection,
autoimmune hepatitis, primary biliary cirrhosis, sclerosing cholangitis, hemochromatosis, alpha-1 antitrypsin
deficiency, Wilson’s disease, hepatic injury caused by substance abuse), alcohol consumption of > 20 g/d

Male patients (n=25): mean BMI (SD) 28.2 kg/mZ (5)
Female patients (n=29): mean BMI (SD) 26.2 kg/m2 (4.4)

ARFI sonoelastography performed using a Siemens Acuson S2000 US system. ARFI was performed with a curved array
US probe at 4 MHz for B-mode imaging. The right lobe of the liver was examined through the intercostal space with the
patient lying in a dorsal decubitus position with the right arm in maximal abduction. An area where the liver tissue was
at least 6cm thick and free of large blood vessels was chosen. A measurement depth of 2cm below the liver capsule
was chosen to standardise the examination. Ten successful acquisitions were performed in each patient, and the
median value was getermined and used as a preresentative measurement of the liver elastic modulus.

Transient elastography performed with Fibroscan. Measurements were performed in the right lobe of the liver through
the intercostal spaces, with the patients lying in the dorsal decubitus position with their right arm in maximal
abduction on a portion of the liver that is at least 6cm thick and free of large vascular structures. The measurement
depth is between 25-45mm. Ten successful acquisitions are performed on each patient. The success rate is calculated
as the ratio of the number of successful acquisitions to that of the total number of acquisitions and a success rate of at
least 60% or the IQR <30% were considered reliable.

Liver biopsy: biopsies were performed using an 18G needle. A minimum of seven portal tracts and a minimum length of
20 mm were required. The specimens were stained with hematoxylin-eosin, reticulin and Masson trichrome stains.

Advanced fibrosis
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Results: 2x2 table calculated using author-reported raw data

ARFI: cut-off 1.77 m/s
TP 10

FP4

FN O

TN 40

Sensitivity 100%
Specificity 91%
Area under the curve 0.973

Yoneda 2010""°

Results: 2x2 table calculated using author-reported raw data

TE: cut-off 9.9 kPa
TP 10

FP3

FNO

TN 41

Sensitivity 100%
Specificity 93%
Area under the curve 0.990

General limitations according to QUADAS II: Patients were recruited consecutively. The pathologist analysing the biopsy specimens and the physician
performing the index tests was blinded to clinical data. ARFI was performed within 12 months of the liver biopsy (mean interval 5.8months (SD 3.6). Thresholds

were not pre-specified.

Study
Study type

Number of studies (number of
participants)

Countries and Settings

Funding

Duration of study
Age, gender, ethnicity

Patient characteristics

Yoneda 2013

Prospective cohort

1 (n=235)

Multi-centre study with ten participating hepatology centres in Japan

Study was supported by a Grant-in-Aid from the Ministry of Education, a grant from the Chiyoda Mutual Life
Foundation and by a Thrust Area Research Grant from Osaka City University

2002 - 2011
Mean age (SD): 59.9 (12.1), Sex NR, Ethnicity NR

People with biopsy-proven NAFLD and normal ALT levels (patients with ALT < 40 U/L)

Exclusions/exclusion criteria: history of hepatic disease (chronic hepatitis C or concurrent active hepatitis B infection,
autoimmune hepatitis, primary biliary cirrhosis, sclerosing cholangitis, hemochromatosis, alpha-1 antitrypsin
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Index test

Reference standard

Target condition

Yoneda 2013'%®

deficiency, Wilson’s disease, hepatic injury caused by substance abuse), alcohol cons