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Abstract

Background: Non-alcoholic fatty liver disease (NAFLD) is an emerging epidemic that affects approximately half of all
people with type 2 diabetes. Those with type 2 diabetes are a high-risk NAFLD subgroup because of their increased
risk of clinically significant liver-related outcomes from NAFLD which include hepatocellular carcinoma, cirrhosis-
related complications and liver disease mortality. They may benefit from early detection of disease as this would allow
at risk patients to access hepatocellular carcinoma surveillance, emerging drug trials for NAFLD and specialist hepatol-
ogy care prior to emergence of liver-related complications.

Methods: This is a prospective cohort study aimed at incorporating and assessing a community care pathway for
liver fibrosis screening into routine care for type 2 diabetes. Patients undergo a point of care assessment of hepatic
steatosis and stiffness using FibroScan at the time of the routine diabetes appointment or when attending the clinic
for blood tests in preparation for this appointment.

Discussion: We propose that implementation of a community-based NAFLD diagnosis, risk-stratification, and referral
pathway for people with type 2 diabetes is feasible, will provide earlier, targeted detection of advanced fibrosis, and
reduce unnecessary referrals to hepatology outpatients for fibrosis risk assessment. Our study will provide important
information about the feasibility of establishing a NAFLD pathway for people with type 2 diabetes in primary care.
Ultimately, our findings will help direct spending and resource allocation for NAFLD in a high-risk population. Regu-
lar evaluation by stakeholders during implementation will help to create a reliable and sustainable community care
pathway and establish a perpetual cycle of learning in primary care.
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Novelty statement

« There is an inconsistent approach to testing for and
evaluating NAFLD in the community, which raises
concerns that high-risk subgroups, including peo-
ple with type 2 diabetes, are under-investigated and
managed for advanced hepatic fibrosis.

+ This study describes a method for implementing and
evaluating a “real-world” referral pathway for the
emerging epidemic of NAFLD.

+ We have designed this community care pathway to
be regularly evaluated by stakeholders during its
implementation and through this review process to
create a perpetual cycle of learning in primary care.

Background

Non-alcoholic fatty liver disease (NAFLD), the liver com-
ponent of a group of conditions associated with meta-
bolic dysfunction, is present in 47-64% of people with
type 2 diabetes (T2D) [1]. NAFLD is a heterogeneous dis-
order with variable rates of liver disease progression and
clinical outcomes [2—4]. Although the leading causes of
death are cardiovascular disease and extrahepatic malig-
nancy, 5-10% of people with NAFLD develop complica-
tions of advanced liver disease over 10 to 20years [5, 6].
Among people with T2D, up to one third (15-30%) are
at risk of clinically significant fibrosis [7-9] and there
is a more than 2-fold increased risk of cirrhosis-related
complications and liver disease mortality [10]. As a
result, there is increasing recognition that an assessment
of NAFLD and the severity of liver disease needs to be
incorporated into the routine care of patients with T2D
(7,9, 11].

Several peak bodies recommend identifying people
with T2D or metabolic syndrome at risk of advanced
chronic liver disease (CLD) [12—14]. In the absence of
a structured approach to screening and risk stratifica-
tion, the diagnosis of NAFLD in these high-risk peo-
ple is inconsistent and often occurs incidentally, during
investigation of other clinical concerns [15, 16]. These
patients are more likely to have severe liver disease and
hepatocellular carcinoma (HCC) at the time of diagnosis
[17], which greatly limits available therapeutic options.
In contrast, the majority of patients currently referred to
hepatology clinics for evaluation of NAFLD do not have
advanced fibrosis and could be appropriately managed in
primary care with attention to cardiometabolic risk fac-
tors. At present there is limited data regarding how best
to support the targeted detection of patients at highest
risk of CLD among the immense number of people with
T2D.
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The most important prognostic marker for adverse
liver outcomes and overall mortality is the presence of
advanced fibrosis [5, 6, 18, 19], which can be assessed
using combinations of non-invasive tests [19, 20]. Clini-
cal judgement and liver enzymes are poor discriminators
of NAFLD severity. In people with T2D, transient elas-
tography can identify the subgroup of individuals with a
high risk of advanced fibrosis. Screening studies in com-
munity [21] or hospital-based T2D clinics [22, 23] have
shown that, using a liver stiffness measurement (LSM)
threshold of >9.6kPa, advanced fibrosis was confirmed
in 40-50% of patients who received a liver biopsy [24, 25].
Using a 8.0kPa cut-off to exclude advanced CLD has a
sensitivity of 93% in NAFLD [26]. Transient elastography
can be performed as a rapid point-of-care test and allows
estimation of steatosis by controlled attenuation param-
eter (CAP) at the same time. Although clinical guidelines
endorse the use of simple scores (NAFLD Fibrosis Score
(NFS) and Fibrosis 4 Index (FIB-4)) for initial assessment
of fibrosis, a substantial proportion (36—63%) of patients
fall into an “indeterminate risk” category and require sec-
ond-line assessment with transient elastography [8, 27].

To date, few studies have examined strategies to
introduce routine assessment of fibrosis into T2D care
pathways. We propose that implementation of a com-
munity-based NAFLD diagnosis, risk-stratification, and
referral pathway for people with T2D is feasible, will pro-
vide earlier, targeted detection of advanced fibrosis, and
reduce unnecessary referrals to hepatology outpatients
for fibrosis risk assessment.

Methods/design

Overview

The non-alcoholic fatty liver disease: implementing the
right care in the right place at the right time (NAFLD-
RRR) study is a quasi-experimental study with a pro-
spective intervention and historical control group. The
intervention aims to incorporate a community care path-
way for liver fibrosis screening into routine care for T2D.
The study protocol (Version 6, 9th Feb 2022) includes
in-depth phenotyping of participants including demo-
graphic details, metabolic co-morbidities, anthropomet-
ric measurements, alcohol consumption, smoking status,
current medications and average daily physical activity.
During a single assessment, liver steatosis and stiffness
are measured using an EchoSens FibroScan Mini+ 430.
The patient record is interrogated for the most recent
haematological and biochemical parameters, lipid pro-
file, and abdominal radiology. Patients are also asked for
consent to collect health care usage data from a national
Government agency, Services Australia. These data will
be used to determine longitudinal health outcomes and
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facilitate an accurate and thorough analysis of health care
usage and economic costs.

Study aims

The primary aims of the study are to determine whether
an integrated diagnostic and risk stratification pathway
for people with T2D in primary care:

Al:increases the rate of detection of NAFLD and.

A2: increases the number of people identified with
advanced fibrosis/cirrhosis.

The secondary aims are to determine whether the
pathway:

A3: links people with NAFLD to the “right care”
tailored to individual needs (referral of people with
increased risk of advanced liver fibrosis to Hepatology
clinics) and.

A4: increases the rate of surveillance for HCC among
people with a diagnosis of cirrhosis.

We will also evaluate:

A5: the sustainability of the intervention in the current
health care system in relation to resource use and costs,
and.

A6: the utility of pathway-specific template letters to
the General Practitioner (GP) and diabetes specialist that
summarise the clinical findings and provide brief recom-
mendations for management and follow-up.

Hypotheses

Compared with patients receiving usual care, people with
T2D using the NAFLD pathway are hypothesized to ben-
efit in the following ways:

H1I: increased identification of NAFLD.

H2: increased identification of people at increased risk
of advanced fibrosis/cirrhosis.

H3: increased referral of people with ‘high-risk’ NAFLD
to Hepatology clinics and reduced referrals of ‘low-risk’
NAFLD to Hepatology clinics.

H4: increased surveillance for HCC among people with
a diagnosis of cirrhosis.

H5: resource use and net-costs of the new pathway for
NAFLD diagnosis and risk stratification in the commu-
nity will be sustainable relative to existing usual care.

H6: GP knowledge and confidence in the recognition,
diagnosis, risk stratification and management of NAFLD
in their practice population will improve.

Design and setting

This clinical trial examines the implementation of a diag-
nostic and risk stratification pathway for NAFLD in peo-
ple with T2D. Sequential participants will be recruited
to the NAFLD-RRR pathway and followed for up to
10years to monitor their health outcomes. The detec-
tion of patients with NAFLD =+ advanced fibrosis and the
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surveillance for HCC among “high-risk” patients will be
compared to patients receiving “usual care”

Due to the high prevalence of NAFLD and advanced
fibrosis in people with T2D, it is not appropriate to con-
duct a randomized study of screening and risk stratifi-
cation versus no intervention. All people attending the
community diabetes clinics will be offered participa-
tion in the study. Study outcomes will be compared to a
cohort who received “usual care” at the community dia-
betes clinics in the 12-months prior to implementation of
the NAFLD-RRR pathway. The medical records of “usual
care” patients will be audited to determine the number of
people with a recorded diagnosis of NAFLD, whether an
assessment of liver disease severity was performed, and
the number of people referred to a liver clinic.

The study will be conducted in 3 “Beacon” diabetes
clinics in the Metro South hospital and health services
district (HHS), where people who are referred by their
GP for specialist management of T2D are offered spe-
cialised care in a primary care setting. The Beacon model
for people with complex T2D is delivered through com-
munity-based general practices where GPs with a special
interest (GPwSIs) and advanced training in diabetes work
alongside an endocrinologist and diabetes nurse educa-
tor [28]. The model is an alternative to standard hospital
outpatient review and is fully integrated, with primary
care providers and specialists co-located to provide effec-
tive, cost-efficient and patient-centred care [29]. In this
model the GPwSIs take their enhanced skills back to their
routine practice, so they become a referral point and
source of knowledge for colleagues, potentially reduc-
ing referrals to specialist clinics. Prior to developing and
implementing the NAFLD-RRR pathway, diabetes clinic/
community clinicians (n=24) were invited to participate
in focus group discussions to obtain information about
preferences and strategies for learning, support and com-
munication [30].

The Metro South HHS covers the south side of Bris-
bane and has a catchment area of 3860km?2. It provides
healthcare to more than one million people, which is 23%
of the state of Queensland’s population.

Participants

Eligibility criteria

Eligible participants are (1) adults aged >18years; (2)
who are referred to a Beacon diabetes clinic in Metro
South HHS for management of T2D.

Exclusion criteria

Individuals will be excluded if they are (1) unable to
provide informed consent; (2) pregnant and/or; (3)
have a diagnosis of advanced cardiac disease or another
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terminal illness, or known chronic liver disease and are
undergoing follow-up with a Hepatology clinic.

Participant recruitment

The diabetes clinic appointment databases will be pre-
screened for eligible participants who are scheduled for
routine review by a diabetes clinician. Persons identified
as eligible will be contacted via text message and then tel-
ephoned in the 2weeks preceding their appointment to
discuss the study and offer participation.

Scheduled participants will be invited to be screened
for NAFLD when they attend a Diabetes clinic appoint-
ment or when they have their fasting blood tests
performed in preparation for their Diabetes clinic
appointment, using FibroScan to assess steatosis (CAP
score) and liver fibrosis (liver stiffness measurement,
LSM) (Fig. 1).

Intervention

FibroScan

Transient elastography (using FibroScan) has been exten-
sively evaluated; a liver stiffness threshold of 6.5-7.9kPa
has approximately 90% sensitivity in excluding advanced
(stage 3—4) fibrosis, whereas LSM > 12-15kPa is typically
present with cirrhosis [31-35]. Transient elastography
will be performed by a trained clinician as a point-of-care
test, concurrently with the diabetes clinic appointment
or when the participant attends for a scheduled blood
test, making it easier for participants to have the test
performed.

To obtain accurate results from the FibroScan assess-
ment participants will be advised to fast for 3h before
the scheduled time of examination. Clear guidance will
be provided to participants regarding fasting and with-
holding of T2D medications. If the FibroScan appoint-
ment is prior to 10am, participants will be advised to fast
overnight and withhold T2D medications until after the
examination. If the FibroScan appointment is 10am or
later, participants will be advised to have an early break-
fast, and to take their usual T2D medications, and then to
fast for 3h prior to the scan. Participants will be advised
to bring a snack and all medications to clinic so that as
soon as the FibroScan is completed, they can eat and take
their T2D medications as required.

In around 9-15% of examinations, a valid LSM cannot
be obtained because a participant’s body habitus or skin
to liver capsule depth prevents an accurate assessment
[8, 36]. Should this occur, the need for further review
of these participants will be determined by the diabetes
and study clinicians based on the history, blood tests and
imaging available.
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Other clinical information

At the FibroScan assessment the study clinician will
assess girth and document alcohol consumption using
the short form AUDIT [37] to quantify alcohol mis-
use, based on 3 questions posed to patients about their
consumption habits. A short medical history form
(Table 1) will be completed to obtain information about
the following: prior diagnosis, management and follow-
up of fatty liver; prior hepatology review; year of diag-
nosis of T2D; presence of other cardiometabolic risk
factors (obesity, hypertension, dyslipidaemia); presence
of cardio- cerebro- or peripheral vascular disease, his-
tory of cancer; mental health; family history of fatty
liver; medications; current employment status (full-
time, part-time, unemployed, disability pension); soci-
odemographic data (e.g. marital status, education level,
country of birth, place of residence).

The patient will be diagnosed with NAFLD on the
basis of the FibroScan CAP score (CAP score >248dB
considered as likely steatosis based on cut-offs deter-
mined in a large meta-analysis) [38] and stratified to
low or high risk of clinically significant fibrosis on the
basis of the FibroScan liver stiffness measurement
(LSM).

No NAFLD: Participants with CAP score<248dB and
LSM < 8kPa will be classified as “no NAFLD”. A letter will
be sent to the patient’s GP and diabetes specialist advis-
ing a repeat FibroScan or liver ultrasound in 3-5years if
appropriate, to screen for development of NAFLD. Par-
ticipants will be informed of their FibroScan result at the
NAFLD-RRR appointment and advised to follow up with
their GP.

NAFLD with low risk of clinically significant fibrosis:
Participants with CAP score >248dB and low FibroScan
score (LSM < 8.0kPa) will be classified as ‘Low Risk’ A let-
ter will be sent to the patient’s GP and diabetes specialist
advising a repeat FibroScan in 2—-3 years if appropriate, to
assess for development of clinically significant fibrosis. If
liver enzymes are abnormal, the letter to the participant’s
GP will include guidance for further evaluation of abnor-
mal liver enzymes.

High risk of clinically significant fibrosis: Participants
with LSM >8.0kPa will be classified as ‘High Risk! The
study clinician will advise the patient (and GP and diabe-
tes specialist via letter) that Hepatology referral is recom-
mended. A letter will be sent to the patient’s GP advising
them to arrange a Hepatology Clinic referral. To assist
GPs with this process, referral guidelines will be included
with the patient’s letter and FibroScan result. If advanced
fibrosis is confirmed in the secondary care hepatology
clinic, the patient may be offered ongoing hepatology fol-
low-up that may involve HCC and variceal surveillance
programs.
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Table 1 Clinical data collected at NAFLD-RRR appointment
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Demographic information
Age
Ethnicity
Language spoken at home
Country of birth
Sex

Menopausal status — pre, peri, post

Relationship status — single, married or de factor, divorced/separated, widowed

Level of education — junior, senior high school, TAFE, university

Employment status — full time, part time, unemployed, disability pension
Medical history

Year T2D diagnosed

Cardiometabolic risk factors — obesity, hypertension, dyslipidaemia,

Metabolic comorbidities — cardiovascular disease, atrial fibrillation, cerebro- and/or peripheral vascular disease, obstructive sleep apnoea, chronic

kidney disease, gout
History of malignancy — primary cancer type and year diagnosed
Patient-reported NAFLD
Previous diagnosis of NAFLD
Year NAFLD diagnosed
Investigations for NAFLD diagnosis
Previous hepatology review
Current Medications
Lifestyle
Smoking status — yes/no/previous and pack-years
Alcohol consumption
Physical activity
Depression Inventory
Family history of liver disease
Fatty liver disease
Liver disease
Cirrhosis

Liver cancer

For all patients with NAFLD, the letter to the GP and
diabetes specialist will provide recommendations regard-
ing management of NAFLD with ongoing assessment
and management of cardiometabolic risk factors and life-
style intervention with consideration of referral to a dieti-
cian, exercise physiologist and psychologist for assistance
with weight management and increased physical activity.
Patients diagnosed with NAFLD at the study clinic visit will
receive a patient letter at the conclusion of the clinic visit.
This letter advises patients to make an appointment to see
their GP to further discuss the recommendations advised
by the study team. The template letters are provided in
Supplementary Figs. 1-4.

Participant outcomes
Primary outcomes

a) Detection and documentation of NAFLD in peo-
ple with T2D. A diagnosis of NAFLD will be made
following a participant’s FibroScan with a CAP
score > 248 dB, with documentation in a letter to the
patient’s GP and Diabetes Specialist.

b) Detection and documentation of significant liver
fibrosis in people with T2D. This will be calculated
based on the number of participants who receive a
diagnosis of significant fibrosis (LSM >8.0kPa), with
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documentation in a letter to the patient’s GP and
Diabetes Specialist.

Secondary outcomes

a) Rate of referral of “high-risk” NAFLD to Hepatology.
This will be calculated based on the number of “high-
risk” patients referred to Hepatology clinics.

b) Rate of referral of “low-risk” NAFLD to Hepatology.
This will be calculated based on the number of par-
ticipants who receive a diagnosis of NAFLD without
clinically significant fibrosis (LSM <8.0kPa), and the
number of these “low-risk” patients that are referred
to Hepatology clinics.

c) Rate of surveillance for HCC among “high-risk”
patients. This will be calculated based on the num-
ber of participants with cirrhosis who are referred for
surveillance for HCC according to guidelines (with
liver imaging, usually ultrasound, every 6 months).

d) Collection of evidence about the economic benefits
of a NAFLD detection/risk stratification pathway
in people with T2D. Costs associated with the new
pathway will be collected by the research team using
published costing methods. Modelling will permit
estimation of an incremental cost per appropriate
referral via the pathway versus usual care that can
be considered in light of undesirable consequences,
including those associated with delayed detection
and referral. Diagnostic performance of the pathway
in identifying cases of advanced fibrosis will be com-
pared with usual care.

e) Longitudinal outcome data. Participant out-
come data will be collected at 12months, 5years
and 10years post recruitment. Linkage to Hospi-
tal Admitted Patient Data, Emergency Department
data, Cancer Registry, and Death Registration will
be performed by the Queensland Health Data Link-
age Team for all participants. Data items will include:
1) details about hospital admissions and emergency
presentations: dates, primary/other diagnosis, proce-
dures and use of hospital-based allied health services
and hospital-based clinical costings; 2) cancer (any
type): date of diagnosis, site, morphology, differentia-
tion, basis of diagnosis; 3) date and cause of death.

f) Development of procedures and referral pathways

to facilitate patient access to required services. The

study clinician will develop resources for the service

(GP template letters). Knowledge and attitudes of

clinic/community clinicians will be surveyed post-

implementation of the pathway (at 2 years).

Collection of usual care data. Usual care data will be

collected retrospectively from the three study sites

o
~
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for the year prior to recruitment commencement.
Eligibility and exclusion criteria of controls will be
the same as the intervention group except for patient
consent (we will seek a waiver of consent to collect
available data from patient medical records). The data
collected for this usual care group will include demo-
graphic information, anthropometric measurements
(height, weight, BMI, waist circumference), relevant
metabolic co-morbidities, diabetes medications, and
whether there is a record of alcohol consumption, a
diagnosis of NAFLD and management of NAFLD —
including risk stratification, blood tests, simple fibro-
sis scores, radiological investigations and/or referral
to liver clinics.

Statistical analysis

Sample size and statistical power

We aim to recruit at least 400 patients with T2D, antici-
pating ~60% to have NAFLD (n=240). If 20% of these
have advanced fibrosis [8] then the 95% confidence inter-
val will be 15.4 to 25.5%. This will provide sufficient con-
fidence that the observed rate using the pathway differs
substantially from historical detection rates of <5% [39].

Data analysis

Differences in the proportion of patients diagnosed with
NAFLD (Aim 1), identified to have advanced fibrosis/
cirrhosis (Aim 2), referred to Hepatology (Aim 3), and
enrolled in a surveillance program for HCC (Aim 4)
before and after implementation of the intervention will
be assessed using statistical tests for categorical data (e.g.
Pearson’s chi-squared test, McNemar test). Where appro-
priate we will use regression models to identify asso-
ciations between variables (eg the association between
treatment group (pathway vs. usual care) and clinical and
sociodemographic factors).

Per protocol definition

We will use an intention-to-treat (ITT) approach mean-
ing that participants will be analysed according to their
recruitment, regardless of whether they followed the
model of care [40].

In a sensitivity analysis we will use a per protocol (PP)
analysis by only including patients that attended their
FibroScan appointment and were able to be scanned. The
per protocol analysis will be applied to the primary and
secondary outcomes, and the economic analysis.

An intention-to-treat approach gives an indication
of the value of the model of care in practice, because it
includes the missed appointments that will happen in
other clinics. A per protocol approach gives an indication
of the potential benefits of the model of care. If the PP
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results show a larger benefit than the ITT results, then it
provides impetus for finding ways to help patients attend
their FibroScan appointment.

Missing data

We will report the number and percent of missing data
for every study variable. For variables with relatively high
levels of missing data (>5%) we will investigate the reason
for this and the potential for bias.

Resource use and costs

Healthcare resource use information will be collected for
each of the pathways (NAFLD-RRR pathway and usual
care). We will collect healthcare resource use information
from two sources with equivalent availability for each
group: administrative data collections from participat-
ing health services and auditing of clinical case note files.
This will include capturing resource use related to the
diagnosis of NAFLD, assessment of fibrosis, procedures
and tests. Healthcare resource use will be costed from the
healthcare funder perspective using actual costs (when
available), market rates or published pricing information
(where relevant).

Evaluation of knowledge and attitudes of clinic/community
clinicians

A mixed-methods evaluation approach will be used,
including the collection of quantitative data through par-
ticipant surveys and qualitative data through participant
interviews and open-ended survey questions.

Discussion

Our health system research study examines a commu-
nity-based NAFLD diagnosis, risk-stratification, and
referral pathway for people with T2D. Compared with
the general population, people with T2D have a higher
prevalence of NAFLD and are at increased risk of devel-
oping the more severe inflammatory disease NASH, pro-
gressive liver fibrosis, and HCC [10, 41]. Targeting this
at-risk population and providing a clear pathway linking
primary care and liver clinics will lead to earlier identi-
fication and appropriate management of people with a
greater prospect of adverse liver-related outcomes.

Since advanced fibrosis (F3/F4) is the key prognostic
factor in NAFLD [18], a noninvasive point of care test to
reliably identify this subgroup is crucial. Previous stud-
ies suggest that simple fibrosis scores perform less well in
people with diabetes and have a lower predictive value to
detect NAFLD-related advanced fibrosis [42, 43]. In this
study the direct use of liver FibroScan provides a well-
validated real-time assessment of liver fibrosis as well as
steatosis, and allows for timely delivery of the diagnosis
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and fibrosis risk category (low or increased risk) to the
patient’s healthcare team.

An important component of this study is the provision
of a letter to the patient’s GP and diabetes clinician that
provides succinct guidance on the appropriate manage-
ment and follow-up of their patient in primary care, as
well as investigation of abnormal liver enzymes or refer-
ral to a liver clinic if required. This “case-based” learning
approach supports primary care clinicians to manage
NAFLD in their community practice, as primary care is
where most of the healthcare in Australia is coordinated.
The letters will be evaluated for their effectiveness in pro-
viding guidance to deliver evidence-based care for people
with this chronic health condition. Additional objectives
include improving the GP’s capacity to recognize, diag-
nose, risk stratify and manage other people with NAFLD
in their practice population, and to foster collaboration
and integrated care with colleagues to improve their
patients’ metabolic health.

Strengths of this study include the in-depth pheno-
typing of patients which will enable a thorough analy-
sis of health outcomes and confounding factors to be
performed longitudinally. Key outcomes include major
adverse cardiac events (inclusive of myocardial infarc-
tion, cerebrovascular accidents, or hospitalisation for
heart failure), extrahepatic malignancy, development of
chronic kidney disease (decrease in glomerular filtration
rate <60mL/min/1.73m? for >3months or markers of
kidney damage) [44], hepatic-related events, and death.
The predictive power of LSM and CAP for hepatic and
extra-hepatic outcomes currently has sparse evidence,
especially in the high-risk type 2 diabetes population.

Most studies have focused on clinical utility of Fibro-
Scan for the detection and risk stratification of NAFLD
but there is limited real-world implementation research
on the barriers to utilising current non-invasive tests
(NITs) which will be assessed through focus groups and
questionnaires. This knowledge gap was recognised in
the consensus recommendations from the NAFLD pub-
lic health agenda published this year [45]. There was
unanimous agreement from the consensus group that
there are “both economic and social arguments for tak-
ing action on NAFLD” and “early intervention could
help reduce the burden of disease, associated health-
care costs and economic losses” [45]. While there is data
[46, 47] to support the economic burden of NAFLD with
advanced chronic liver disease there is a lack of health
economic data on implementing a screening program to
detect early disease. In the NAFLD-RRR study we will be
able to calculate the real-world costs of implementing a
local screening program in a population at high-risk for
advanced chronic liver disease.
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This study does have limitations. The sole use of Fibro-
Scan for a diagnosis of advanced chronic liver disease is
likely to overestimate the prevalence of advanced dis-
ease owing to its modest positive predictive value of 59%
for advanced fibrosis [23]. However the diagnostic gold
standard of liver biopsy carries an unjustifiable risk of
adverse outcomes if implemented as a screening tool.
FibroScan is a well validated NIT that can simultaneously
assess hepatic steatosis and the risk of advanced fibrosis
as a “point-of-care” test. It has one of the highest negative
predictive values (84%) of all NITs currently available for
clinical use in Australia to exclude advanced fibrosis/cir-
rhosis in people with type 2 diabetes [23]. Although the
positive predictive value is lower at 59%, the reporting of
outcome measures in this population will reduce the clin-
ical significance of this overestimation [23]. Whilst allow-
ing a rapid assessment for NAFLD, FibroScan requires a
dedicated operator and is not currently widely available
in the community. ShearWave elastography, available in
many community radiology centres, has similar accu-
racy to FibroScan for the exclusion of advanced fibrosis
although the test is not as well validated as FibroScan [48,
49].

Our study will provide important information about
the feasibility of establishing a NAFLD pathway for peo-
ple with T2D in primary care and the costs and health
outcomes associated with the pathway compared to
those experienced under usual care. The study repre-
sents a change to the current management model for
chronic liver disease, in which people seek care to treat
complications of progressive fibrosis, rather than main-
taining health through illness prevention. As recently
reported by the President of the American Academy of
Family Physicians “ ... we need to invest in a new model
that would allow primary care clinicians and their teams
to coordinate care locally, collaborate with community
organizations and public health departments, maximize
strengths of specialists, and address known social drivers
of health ... 7 [50, 51].
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