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Liver disease is the 5th largest cause of death in the United Kingdom and the only major disease area with an increasing mortality rate for
those under 65 years of age.1 Early detection of liver disease may improve prognosis and treatment options, halting disease progression
and reducing the potential for excessive long-term healthcare costs and mortality.
Liver Function Tests (LFTs) are commonly ordered for the assessment and progression of liver disease, as well as other disease processes.2
Despite an exponential rise in the number of LFTs requested in primary and secondary settings, patients continue to present with
undiagnosed end stage liver disease, which may have been preventable by earlier diagnosis.1, 3
Current reports suggest that approximately 20% of initial LFTs are abnormal.4 The causes associated with abnormal LFTs can be complex
and are frequently under investigated. Standardizing the application and investigation of LFT results through the implementation of an
intelligent evidence based predictive algorithm can substantially increase the early detection of liver disease in a way that is cost effective
to the health system over the long term. A novel Intelligent Liver Function algorithm (iLFT) led by an integrated care team at Ninewells
Hospital and Medical School enabled measurable benefits including a 51% increase in the probability of an accurate and timely diagnosis
and improved quality and quantity of life for the patients being served.2
The University of Dundee and NHS Tayside wish to acknowledge and express thanks for the research funding provided by the Chief Scientist Office,
Scottish Government Health Directorates (Grant No. CZH/4/1090) that led to the development of the Intelligent Liver Function Test.
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The Academic Health Science Partnership (AHSP) in Tayside is based on the globally adopted concept of an Academic
Health Science Centre. Formally launched in November 2015, AHSP brings the University of Dundee, NHS Tayside,
industry, the third sector and other stakeholders closer together around a mission to create world-leading improvements
in the health of the population and transform healthcare.
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SITUATION
ANALYSIS

n Liver Disease is a significant
cause of morbidity and mortality
worldwide2
n L FTs are often the first indication
of abnormal liver function,

MAXIMIZING EARLY DETECTION OF LIVER DISEASE
THROUGH INTELLIGENT LIVER FUNCTION TESTING (iLFT)
FOR COST-EFFECTIVE AND ENHANCED QUALITY OF CARE

DISCOVERY

One-third of the patients who presented in Dundee with previously unknown End Stage Liver Disease
(ESLD) were dying during their first visit. A retrospective analysis indicated that many of the deceased
patients had abnormal LFTs in their patient history files with little to no follow-up investigation. Thus, an
opportunity existed to improve earlier identification and treatment of liver disease.
2/3 of general population had previous LFT

are commonly abnormal and
frequently under investigated2
n M
 issed opportunities to diagnose
and/or manage liver disease in
the early stages can lead to liver
cirrhosis, hepatorenal syndrome
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HYPOTHESIS

A strategic and novel Intelligent Liver Function algorithm (iLFT) was developed using minimum
diagnostic criteria set forth by a professional consensus working group convened by the Scottish
Government Liver Care Pathway Advisory6, as well as automated track analyzers and liver fibrosis
markers with high negative predictive values. The care team hypothesized that integrating and
automating the iLFT algorithm into lab and hospital IT systems would enable early identification of
treatable liver disease, reduce consultations for General Practitioners (GPs) and be cost-effective.3
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iLFT
The iLFT diagnostic pathway can improve the patient experience by eliminating the cycle of uncertainty and retesting in general practice.
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SUCCESS
FACTORS

n B
 ody Mass Index (BMI), alcohol

PARTNERS

intake, presence or absence of

The interdisciplinary approach to maximize implementation of the iLFT included hepatologists/
gastroenterologists, laboratory medicine, General Practitioners, Strategic Development teams and
Information Technologists (IT). Importantly, to enable seamless reflex testing within the core laboratory,
teams needed to evolve from traditional ownership of specific testing. Automated algorithms are designed
to amplify, not replace clinical judgement, particularly because individual patients may have extenuating
and/or confounding factors for select abnormal results. Familiarity with the system, further education
about the reliability and increased use of iLFT is expected to advance adoption and reduce variation in
clinical practice.

metabolic syndrome and select
blood test results are key
attributes with collective strong
diagnostic specificity for specific
types of liver disease2
n R
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informatics, Laboratory

EXECUTION

Information Management

Implementation of this care project involved a 5-step process for the diagnosis of liver disease.2
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Systems (LIMS) and/or clinical
support engines can standardize
potential investigations,
generate prognostic indices
and allocate suggested diagnoses
for patients with suspected
liver disease 2
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 ducation and integrated
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To ensure appropriate testing, standard LFTs are still recommended for monitoring of known liver disease
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based screening and diagnostic
algorithms for liver disease can

PROOF OF VALUE

increase the likelihood of correct

iLFT offers a safe and robust method of risk stratifying patients to the most appropriate care pathway,
as well as providing reliable diagnostic information based on a single blood draw, with minimizing contact
with health services.
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diagnoses, increase rates of
adequate follow-up, reduce costs
and improve quality of life2
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IMPROVED
PATIENT
DIAGNOSIS
PATIENT
INCREASED
PATIENT
WELLNESS

CLINICIAN

INCREASED
CLINICIAN
SATISFACTION

• Implementation of the iLFT increased the likelihood of a correct diagnosis
by 52% (41% to 93%)2
• The iLFT increased detection of previously undiagnosed liver disease by 43%
for patients with abnormal LFT testing2
T he iLFT increased appropriate escalation of care following abnormal LFT results
from 41% using the current standard to 100%.2
“Early detection of liver disease reduces patient risk of premature mortality
with immediate treatment and early disease management.”
–E
 wan Forrest, MD, FRCPSG, Consultant Hepatologist and Honorary Clinical
Associate Professor, Glasgow Royal Infirmary and University of Glasgow
100% of the general practitioners who implemented the iLFT were surveyed
for feedback with 91.3% penetration rate (21/23).
•4
 7.9% of those surveyed felt the iLFT reduced their workload
•8
 2.6% of GPs surveyed felt the iLFT did NOT increase their workload,
despite the added value
•9
 1% indicated a desire to continue using the iLFT2
“The benefit of predictive algorithms with real-time management plans enables
rapid treatment for patients that may have previously been lost to care gaps
without follow up. It brings me great pleasure to know that we are giving our
patients the best possible care.”
– J ohn Dillon, MB, BS, MD, FRCP (Edin), FRCP (Lond), Professor of Hepatology
and Gastroenterology, School of Medicine, University of Dundee
• Implementation of the iLFT pathway reduced the number of avoidable visits
to the GP by 85%
• Early and certain diagnosis using the iLFT pathway reduced the referral rate
to secondary care by 75%
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“iLFT harnesses advances in laboratory automation and technologies to ensure
that from a single request, clinicians are alerted to the fact that not only their
patient may have liver dysfunction but what the cause of that dysfunction might
be. The automation of this process not only has the potential to speed up diagnosis
of liver disease but also to reduce unwarranted variation in clinical practice and
test utilisation”
–N
 eil Greig, PhD FRCPath, Clinical Lead, Clinical Biochemistry, NHS Fife

IMPROVED
DOCUMENTATION

Documentation of hepato-biliary diagnosis by General Practitioner increased
from 16% to 56%2

REDUCED
COSTS

Implementation of the iLFT pathway reduces disease burden by an estimated
£3,216 per patient whose liver disease does not progress to advanced stages2
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