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Liver function tests (LFTs) are a frequently ordered panel in both primary and secondary care
however their interpretation may be challenging especially when there is mild derangement or an
unexpected abnormality. Abnormal LFTs in an asymptomatic patient is particularly problematic
as many LFT analytes are non-specific. While consideration of the patient’s history, potential
physiological causes and medication side effects is a useful starting point, additional wisely-chosen
pathology tests can be a helpful next step in reaching a diagnosis. The following cases illustrate
some common LFT patterns and the investigative process that may be applied.

Case 1
Brenda is a 68-year-old school principal who presents for a new Indapamide prescription and BP
monitoring. She is otherwise well, a non-smoker, minimal alcohol, but overweight (BMI 28).
There are no symptoms or abnormal examination findings.
		

Brenda’s BP is 130/90. Her blood tests results are as follows:

		Electrolytes normal		

Albumin 38 N

		 Calcium normal			

Bilirubin total 9 N

		 Creatinine 95 [45-90]		

Alkaline phosphatase 124 [30-110]

		 eGFR 53 [>60]			

ALT 64 [0-35]

		 BSL 5.5 N				

AST 50 [0-30]

		 Total protein 74 N		

GGT 158 [0-35]

eGFR, estimated glomerular filtration rate; BSL, blood sugar level; ALP, alkaline phosphatase; ALT, alanine transaminase; 		
AST, aspartate transaminase; GGT, gamma-glutamyl transpeptidase.

LFTs in the years previously were unremarkable.

Are these results significant in an asymptomatic patient? When should they be repeated?
The finding of a new increase in alkaline phosphatase (ALP), transaminases (alanine [ALT] and
aspartate [AST]) and gamma-glutamyl transpeptidase (GGT) should be considered significant until
proven otherwise, even in the absence of symptoms. Repeat testing can be helpful to assess for a
meaningful interval change, especially if a transient aetiology is suspected. However, it should be
remembered that minor temporal differences may reflect biological and analytical variation, and the
extent of abnormality and duration of derangement does not necessarily reflect clinical significance.
This is especially true for chronic liver diseases such as non-alcoholic fatty liver disease (NAFLD)
and hepatitis C virus where normalisation of LFTs does not equate to resolution of disease.1
When determining whether to repeat LFTs it is important to consider the clinical context, the
half-lives of the analytes together with the half-lives of any potentially implicated medications
(including over-the-counter, herbal or recreational drugs) that have been withdrawn or undergone
a dose change in the testing interval. However, in many cases it is appropriate to investigate the
aetiology based on the initial abnormality, especially if the likely underlying cause may require
urgent specialist assessment.
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If LFTs are persistently elevated, what are the possible differential diagnoses?
What other tests can assist in reaching a diagnosis?
When presented with a persistent global increase in LFTs, it is useful to consider which analytes
are most deranged. In this case, an elevated GGT is the most prominent abnormality. GGT lacks
specificity as it is present in several organs including the kidney, liver, pancreas and intestine.
However, when present in serum, it is primarily hepatocellular in origin and can have a number of
possible causes (Figure 1).2

Figure 1: Common causes of a raised gamma-glutamyl transpeptidase (GGT)
Major increase in GGT
• Intra-hepatic obstruction
• Post-hepatic bilary obstruction
• Hepatic space-occupying		
		 lesions (i.e. neoplasm)

Mild-moderate increase in GGT
• Infectious hepatitis
• Non-alcoholic fatty liver
disease
• Drug intoxication
• Excessive alcohol and
alcoholic hepatitis
• Obesity
• Medications
(i.e. anticonvultants)

A common cause of a proportionately greater rise in GGT compared to ALP and the transaminases
is alcohol excess or alcoholic liver disease. Assessing for an increased mean corpuscular volume and
AST:ALT ratio greater than 2, as typically occurs in alcoholic liver disease, may be helpful. NAFLD
is another common condition that can present with abnormal LFTs in frequently asymptomatic
patients. While normal transaminases do not exclude NAFLD, the typical pattern observed is a
mild-moderate transaminase increase with an AST:ALT ratio less than 1, together with a mildmoderate increase in ALP. The bilirubin and albumin levels tend to be within the reference interval
unless the patient has developed cirrhosis or has co-existing pathology. In patients with an abnormal
ALT concentration, a platelet count is helpful in detecting or assessing the level of fibrosis when
suspected, as thrombocytopenia often occurs in advanced chronic liver disease.1
Along with low albumin, assessing for a
prolonged prothrombin-time can assist in
determining if synthetic liver function is
impaired. Other useful investigations in adults
with abnormal LFTs may include an abdominal
ultrasound, hepatitis serology, iron studies,
caeruloplasmin, alpha-1-antitrypsin, serum
immunoglobulins and auto-antibody testing
including anti-nuclear antibody, anti-smooth
muscle antibody and anti-mitochondrial
antibody.1

Can fatty liver be diagnosed on blood testing?
Due to the lack of sensitivity and specificity of LFTs in diagnosing NAFLD, they are not sufficient
to diagnose NAFLD in isolation. Imaging by ultrasound examination is usually required. Although
typical ultrasound findings of NAFLD include a hyperechoic liver with no history of excessive
alcohol consumption, patients with mild steatosis can have NAFLD with a normal liver ultrasound.1
A high index of suspicion should therefore remain in patients with an elevated GGT and/or ALT,
especially if the patient is obese, has type II diabetes mellitus or other metabolic risk factors.
Assessing for liver fibrosis is the next step, as early recognition and treatment of liver disease may
reduce the risk of progression to cirrhosis and end-stage liver disease.1

Case 2
Scott is a 48-year-old otherwise healthy man who presents for his 45–49-year health check.
He has a family history of heart disease (his father was a pack-a-day smoker). Scott’s BMI is 20.
There are no abnormalities on physical examination.
		

Fasting blood tests reveal:

		 Normal electrolytes 		

ALP 85 N

		 Urea 10 [4-9]			

ALT 31 N

		 Creatinine 103 N			

AST 31 N

		 Total protein 74 N		

GGT 15 N

		 Albumin 40 N			

BSL 4.2 N

		 Bilirubin 29 [0-20]
Due to the raised bilirubin, repeat LFTs are ordered 1 month later. The bilirubin is again elevated
at 25. It is noted that some years ago test results taken for a presentation with fatigue revealed a
normal total bilirubin.

What is the significance, if any, of an isolated raised total bilirubin?
Are further tests warranted?
When determining the significance of an isolated raised total bilirubin, the patient’s presenting
symptoms, examination findings and past medical and family history should be considered. The
presence of symptoms including abdominal pain, pruritus, dark urine and pale stools, or clinical
signs such as hepatomegaly or clinical stigmata of liver disease may suggest significant pathology
and are likely to warrant further laboratory tests and imaging.3 The clinical finding of jaundice on
examination is subjective but typically occurs at a total bilirubin level >40 µmol/L.3 The conjugation
status and degree of hyperbilirubinaemia are also important. A raised unconjugated serum bilirubin
can be due to bilirubin overproduction (i.e. haemolysis), impaired bilirubin uptake or conjugation
in the liver (i.e. due to drugs, Gilbert’s syndrome or Crigler-Najjar syndrome). Causes of an elevated
conjugated bilirubin include reduced excretion into the biliary system or hepatocyte leakage into
serum. It is often helpful to look for evidence of haemolysis with a full blood count, reticulocyte
count, blood film, lactate dehydrogenase and haptoglobin. Assessing synthetic liver function with
an albumin and coagulation profile is also informative.
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What is Gilbert’s syndrome and how is it diagnosed?
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Gilbert’s syndrome is a benign genetic
condition that commonly presents as incidental
hyperbilirubinaemia or painless jaundice
(Figure 2). It is relatively common with a
population frequency of approximately 2–10%.3
Gilbert’s syndrome is caused by defective
bilirubin clearance by the hepatic conjugating
enzyme UDP-glucuronosyltransferase.
Mutations in the coding or promoter region of
the UGT1A1 gene can affect enzyme function
or production respectively. Gilbert’s syndrome
has either an autosomal dominant or autosomal
recessive pattern of inheritance.

The typical biochemical picture observed is
an isolated, mild, intermittent increase in
total bilirubin. The hyperbilirubinaemia is
unconjugated in nature, with the conjugated
component typically being less than 20% of
total bilirubin.3 In the absence of concurrent
pathology, haemolysis is absent and synthetic
liver function is normal.3 The condition is more
likely to be clinically or biochemically evident
in the setting of physiological stress including
fasting, dehydration, physical exertion, alcohol,
concurrent illness, surgery, menstruation and
sleep deprivation.3

Figure 2: Gilbert’s syndrome is a benign genetic condition that commonly
presents as incidental hyperbilirubinaemia or painless jaundice

Can we assume a person has Gilbert’s syndrome with this LFT picture?
Gilbert’s syndrome is a diagnosis of exclusion. An isolated hyperbilirubinaemia should therefore
not be assumed to be due to Gilbert’s syndrome until other potential causes have been excluded.
Apart from mild intermittent jaundice, patients with Gilbert’s syndrome are typically asymptomatic.
Determining if a patient with an isolated hyperbilirubinaemia is under physiological stress, such
as fasting, at the time of blood sampling is useful. Total bilirubin in Gilbert’s syndrome is rarely
greater than 85 µmol/L in the absence of concurrent pathology.3 The hyperbilirubinaemia must also
be unconjugated, with haemolysis excluded and normal synthetic liver function to be confident that
Gilbert’s syndrome is the underlying cause. Finally, it is important to remember that other causes of
hyperbilirubinaemia can coexist in patients with Gilbert’s syndrome.

Case 3
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Jean, a long-standing patient aged 79 years and in remarkably good health, presents for an
aged-care assessment.
Jean takes no prescription medications; she has anxiety but otherwise no past medical history
of note. She is recently feeling mildly confused and attends for review. Her MOCA (Montreal
Cognitive Assessment) test shows normal mental state and cognition. Blood tests are organised
to assess renal and hepatic function.
Jean takes lavender oil capsules to help her sleep. She notes on the box that they are
contraindicated in liver disease. Her last LFT results from 2 years ago were normal apart from
a raised ALP of 115 [30-100]. No further investigations were done.
			 Current results show:

			 Total protein 70 N			

Albumin 33 N

			 Bilirubin total 10 N			

ALP 125 [30-110]

			 ALT 17 			

AST 23 N

			 GGT 34 N
Electrolytes and renal function: unremarkable.

Is the persistently raised ALP significant? What further investigations, if any,
are warranted?
A persistently elevated ALP may be significant and possible causes should always be considered. ALP
can be hepatic, bone, intestinal and placental in origin. Intestinal ALP typically contributes minimally
to total ALP but levels can be raised in individuals with blood group O or B following a fatty meal.
A fasting sample may therefore be helpful. ALP concentrations rise in pregnancy due to release from
the placenta, peaking in the third trimester.4 In females of child-bearing age, assessing for pregnancy
and applying pregnancy-specific reference intervals when confirmed is important. In non-pregnant
patients, however, liver and bone are the most common sources of raised ALP levels. A hepatobiliary
source is indicated by a simultaneous increase in other markers of cholestasis, especially GGT. A
raised ALP and GGT can be seen in both intrahepatic and extrahepatic cholestasis, as well as other
liver pathology including infiltrative liver disease, viral hepatitis and congestive hepatopathy. An
abdominal ultrasound is, therefore, often helpful when there is a simultaneously raised ALP and GGT.

Could this be of bony origin? How would this be further investigated?
An isolated increase in ALP is commonly of
bone source. ALP is produced when bone is
formed and can, therefore, rise in physiological
states and pathological conditions associated
with increased bone turnover. ALP levels are
consequently higher in the paediatric population,
especially at times of peak growth velocity
such as infancy and adolescence. Age-specific
reference intervals account for this change in
osteoblastic activity with age.
When an increased ALP is thought to be due
to a pathological increase in bone turnover,
requesting a procollagen type 1 N propeptide
(P1NP), a marker of bone formation may

assist in confirming increased bone turnover.
Conditions increasing bone-related ALP include
Paget’s disease of bone, healing fractures, bone
tumours and metastases, hyperthyroidism,
hyperparathyroidism and osteomalacia.4 Helpful
further investigations may include serum
calcium, parathyroid hormone, vitamin D,
thyroid function tests and bone scintigraphy.
In situations where the source of ALP remains
uncertain, measuring ALP isoenzymes can be
helpful. This test typically uses electrophoretic
techniques to separate ALP isoenzymes, and can
suggest the separate contributions of hepatic,
bone and intestinal derived ALP to the total ALP.
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Interpreting liver function tests
Key points for GPs
• While a mild-moderate increase in GGT,
ALP and transaminases, with an 		
AST:ALT ratio <1 is often observed
in NAFLD, an abdominal ultrasound
is typically required for diagnosis.
• Hyperbilirubinaemia in Gilbert’s 		
syndrome is unconjugated with the total
bilirubin typically <85 µmol/L.

• Liver and bone are the most common
sources of a raised ALP outside 		
pregnancy.
• A simultaneously raised GGT is 		
indicative of a hepatobiliary source
for a raised ALP, whereas a raised P1NP
indicating increased bone turnover is
more suggestive of a bony source.
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