
* This idea to double scoring is my own idea
to see if the intermediate category that is
detected with NAFLD, can be clarified by the
FIB-4 score.

- Even if used 6/52 previously.
- Can take 3-6/12 to normalise.
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References:
1. GP Education Video - Abnormal liver function tests, by Dr Allister Grant, Leicester Hospital
2. GP educational event Walsall 28th May 2016
3. NB Medical 2016
4. GP Update
5. Southern Derbyshire Shared Care Patholgy Guidelines for abnornal LFTs in adults.
6. webinarsforgps.com
7. Guidelines on the management of abnormal liver blood�tests. Philip Newsome et al. 24th Nov 2017.
8. Dr Laith Al-Rubaiy consultant, Pulse webinar, 2020.
9. Hepatology referral pathways for GPs, Cambridge NHS Nov 2020.

ABNORMAL LFTS MEDIMAPS.CO.UK   |   6TH JUNE 2022

Bilirubin

- Laboratory bilirubin is 'total bilirubin' i.e. both unconjugated and conjugated.
- Except in the neonatal period, the majority of bilirubin should be conjugated.
- Even in significant liver disease.
- Hence, if the majority of bilirubin is unconjugated, then the cause in the
absence of haemolysis is virtually always Gilberts disease (5-8% of population).
- Slight increases (22-30) are not unusal and not usually clinically significant.

- Predominantly the by-product of the breakdown of the haem component
of Hb.
- Two forms, unconjugated and conjugated.
- Bilirubin is transported to the liver in its insoluble unconjugated form,
where it is converted into soluble conjugated bilirubin in order to be
excreted.
- Unconjugated hyperbilirubinaemia is usually due to haemolysis or
impaired conjugation.
- Conjugated hyperbilirubinaemia is typically due to parenchymal liver
disease or obstruction of the biliary system.

Alkaline phosphatase
(ALP)

- Produced mainly in the liver, from the biliary epithelium (cholangiocytes).
- But also in bone, and in smaller quantities in the intestines, kidneys and
white blood cells.

- Bile duct obstruction.
- Primary biliary cirrhosis.
- Primary sclerosing cholangitis.
- Drug induced cholestasis, e.g. anabolic steroids.
- Metastatic liver disease.
- Metastatic bone disease.
- Pagets.
- Osteomyelitis.
- Rt sided heart failure.
- Vit D deficiency.

- Third trimester of pregnancy.
- Adolescents, due to bone growth.
- Bone fracture.
- Benign, familial.
- Minor increases are likely to be
analytical i.e. just statistical variance.

- Likely raised Alk Phos is liver related.- Unlikley raised Alk Phos is liver related.
- Likely to be bone related

GGT result

Raised ALT differentials

- Is a biliary enzyme.
- GGT has a low specificity for liver disease.
- It can be raised in heart failure, prostate, thyroid disease, kidney, intestine,
obesity, NAFLD, biliary disease or alcohol excess.
- However, it is particularly useful in children to establish the likelihood of biliary
disease when ALP is not a reliable indicator. Predominant causes of cholestasis
in children include congenital abnormalities of the biliary tract and genetic
disorders affecting bile synthesis and excretion.
- Unless you have a specific indication don't test it.
- There are only two indications:
1. If you have a raised Alk Phos and you want to know where it is coming from
i.e. the liver or the bone.
A high GGT will push the likelihood towards the liver being the source of the
raised Alk Phos.
2. To monitor an alcoholic by using it as a monitoring tool to check compliance.

Glutamyltransferase
(GGT)

- Fatigue.
- Nausea.
- Anorexia.

When to test

Non-specific symptoms Evidence of chronic liver disease

- Ascites.
- Peripheral oedema.
- Spider naevi.
- Hepatosplenomegaly.
- INR is important to fully define synthetic function.

High�risk of developing
liver disease

- Pre-existing autoimmune diseases e.g. thyroid disease, coeliac,
vitiligo, IBD.
- These pt's have an increased risk of autoimmune liver
disease.
- Look for change in clinical symptoms e.g. pruritus in primary
biliary cholangitis.

Hepatotoxic drugs

- Carbamazepine.
- Methyldopa.
- Macrolide antibiotics.
- Nitrofurantoin.
- Statins.
- Sulfonamides.
- Terbinafine.
- Methotrexate.
- Chlorpromazine.
- Tetracycline.
- Amiodarone.
- Oestrogens.
- Diltiazem.
- Tamoxifen.
- Steroids.

Viral hepatitis

- Blood transfusion in the 1980's, IVDU, tattoos.
- Be aware LFTs can be normal.

???- If the unconjugated bilirubin
is more markedly elevated (>40 µmol/L) then rarer causes
such as Crigler-Najjar syndrome46 should be considered and
genetic testing undertaken ???

- ↑ ALP and GGT.
- Primary biliary cholangitis, PSC, biliary obstruction (stones, strictures,
neoplasia, etc), hepatic congestion and drug-induced liver injury.
- In children biliary tract abnormalities and genetic disorders of
bile synthesis and excretion.
- However, an isolated raised ALP may be caused by vit D deficiency
and not be liver related, or it may relate to raised values during periods
of rapid growth in childhood, and thus the presence of a
concomitantly elevated GGT can help confirm the cause of
liver disease.
- In children with specific inherited disorders of bile acid synthesis and
transport, however, GGT is characteristically low or normal.
- In these disorders, cholestasis occurs without GGT elevation.

Cholestasis

- ↑ ALT and AST, which indicate hepatocellular liver
injury (hepatitis).
- Viral hepatitis, NAFLD, ARLD, AIH and drug induced
liver injury.

Hepatic

- 84% remain abnormal on retesting after 1/12.
- 75% remain abnormal even at 2 years.
- Therefore, do not repeat the same panel of tests (routine LFTs)
unless there is is a high index of clinical suspicion that it is a transient
finding. Instead, try to find the underlying cause.
- In children, have a low threshold for referral to a paediatrics.

Should you repeat if abnormal

- Ethnicity/country of birth (to explore possible risk of hepatitis
see right).
- Specific symptoms (jaundice, abdominal pain, wt loss,
pruritus, etc).
- Comorbidity.
- DHx (prescribed, OTC, herbal, injecting drug use, illicit).
- Travel history.
- Occupational exposure (hep A, E).
- Tick bites.
- Muscle injury.
- Alcohol history
- Features of the metabolic syndrome (central obesity, HTN,
DM and dyslipidaemia).
- FHx.
- In children, a maternal, neonatal, nutritional and developmental
history. 

- Is only produced in liver.
- Maintains oncotic pressure, binding of other substances (such as
fatty acids, bilirubin, thyroid hormone and drugs), metabolism of
compounds etc.

- Alcohol alone, extremely unlikey to cause ALT > 300.
- So if higher, think of alternative cause.

- Co-amoxiclav.
- Flucloxacillin.
- Macrolides.

Investigations

- BMI.
- Ascites.
- Hepatospenomegaly.
- Peripheral oedema.
- Spider naevi.
- Liver screens.

- Two common pictures are cholestasis and hepatic.
- 'Cholestasis' is where you have raised ALP and GGT = think bile duct
disorders.
- 'Hepatic' is where you have raised ALT or AST = think liver cell death.
- Can have mixed picture.

- NSAIDs.
- Statins.
- Antibiotics.
- Antiepileptics.
- Antituberculosis drugs.

- Alcohol
- Viral hepatitis
- NAFLD
- Drugs

- Autoimmune hepatitis.
- Haemochromatosis.
- Alpha1-antitrypsin deficiency.
- Wilson�s disease.

- Coeliac disease.
- Strenuous exercise.
- Muscle disease.
- Hypo/hyperthyroidism.

- Usually ≤ 200

- Perform regular LFTs.
- Also monitor INR occasionally.

- IVDU.
- Multiple sexual partners.
- Men who have sex with men.
- Travellers (due to sexual exposure, or local healthcare).
- People from a country with a high prevalence (due to
their place of birth, where they grew up, or where they
have lived or worked).
- Sex workers and their clients.
- Household contacts of people with hepatitis B (a case
or a carrier), including close family and carers.
- Families adopting a child from a country with a high
prevalence of hepatitis B.
- People receiving regular blood products (e.g. haemophilia)
and their carers.
- Chronic renal failure.
- Chronic liver disease.
- Healthcare workers, laboratory staff, morticians and prison
staff.
- Prison inmates.
- Infants born to women with hepatitis B infection.
- Hajj pilgrims who have had their head shaved (risk when
using unlicensed barbers).

Hepatitis B risk factors

- IVDU, snorting or smoking drugs.
- Blood or organ/tissue recipients in the UK and who have
received:
  - Whole blood or organs/tissue prior to 1992.
  - Blood products prior to 1986.
- Babies and children of women found to be infected with
hep C.
- Healthcare workers with needle stick injury and risk of hep C.
- Received medical, cosmetic, or dental treatment in countries
where hep C is common.
- Tattoos, body piercing, acupuncture, or electrolysis where
unsterilized equipment may have been used (especially
consider tattooing and piercing received in the UK before the
mid 1980s or in other countries at any time).
- Sexual partner known to have chronic hep C.
- Household contacts of people who are known to have
chronic hep C.
- Risk through sharing of contaminated items such as razors
or toothbrushes.
- Born in countries where hep C is endemic, such as Egypt,
Pakistan, and China; and migrants from medium- or high-
prevalence areas e.g. north Africa and central and east Asia.

Hepatitis C risk factors

- Fasting blood test for conjugated (direct) and
unconjugated (indirect) bilirubin.
- FBC to exclude haemolysis.
- Blood film.
- Reticulocyte count.
- Hepatoglobin.
- LDH.
- Urine dip (bilirubin).
- Liver imaging is not required.

Unconjugated (indirect) hyperbilirubinaemiaConjugated (direct) hyperbilirubinaemia

- Uncongugated bilirubin is not water-soluble, so will be absent.
- Conjugated bilirubin is water-soluble, so will be present.

- Consistent with intravascular haemolysis
- Look for anaemic and high MCV.

- Gilberts disease

- Affects up to 7% of the general population.
- Benign condition, hence, no treatment.
- Total bilirubin should rise further with fasting, due to the indirect component,
and there should be no evidence of anaemia.
- Bilirubin usually < 70.
- Congugated bilirubin should be within normal range or <20% of total bilirubin.
- Normal ALT and albumin, and negative haemolysis screen.
- Urine dip will be negative for bilirubin (as uncongugated bilirubin is not
water-soluble, so will not be excreted via kidney's).

- Medication.
- Dubin-Johnson syndrome.
- Rotor�s syndrome.

- Phenothiazines.
- Sulfonamides.
- Carbimazole.

- Gilbert�s syndrome.
- Stress/fasting.
- Medication.
- Haemolytic disease.

- Rifampicin.
- Sulfonamides.

???commonest cause of isolated alk phos and GGT being high is
vit D def???
or did dr awasthi mean just isolated alk phos by itself being high

- Is an assessment of liver function because clotting factors II,
V, VII, IX and X are made in liver.
- When > 70 % loss of synthetic function ↑ INR/PT.

- Extremely important, as could be portal hypertension.
- If low PLT then indicator of advanced liver disease.
- Due to less made, more broken down, more splenic sequestration.
- Bone marrow suppression due to alcohol, iron overlaod, meds, viruses.
- Reduced thrombopoietin from liver.
- Hence reason to check FBC with LFTs.

Symptoms

- Bone pain.
- Back pain.
- Abdominal pain.
- Wt loss.
- Heart failure.
- Renal failure.

- LFTs
- GGT

Investigations

Asymptomatic

- FBC.
- UEs.
- TFT.
- Ca.

- Treat as required.

- Vitamin D.
- Bone profile.
- ESR/CRP.
- PSA.
- PTH.
- Myeloma screen.
- Bone scan if good clinical indication.

- ALP >2x ULN.
OR
- Symptomatic.
OR
- Raised ALT.
OR
- Raised bilirubin.
OR
- Low albumin.

- Persistent significant increase for > 3/12.

- Repeat in 6-12/12.

- Refer to hepatologist/gastroenterologist.

- Chronic liver screen.
- Liver USS.

- Statins cause transient
rise (<6/12).

Hepatocyte and bile duct integrity: ALT, ALP, GGT.
Liver function: Bilirubin, clotting.

Thourough clinical Hx

- LFTS are normal in up to 25% pt's with cirrhosis.

Alanine transferase
(ALT)

>300

- Acute liver screen (see
left).
- Urgent USS.

- Features of significant liver disease:
- Cirrhotic appearance.
- Splenomegaly.
- ↑ bilirubin
- ↑ INR/PT.
- Persistent ↓ albumin. 
- ↓ platelets.

- Routine referral to gastroenterology.

ALT >150

- Repeat in 2/52.

- Chronic liver screen (see
left).
- Routine USS.

ALT >150ALT <150

- Chronic liver screen.
- Routine USS.

- Hepatomegaly/splenomegaly.
- Cirrhosis/portal hypertension.

- Alcohol excess > 14 units/week.

NAFLD

- Routine referral to gastroenterology.

ArLD

<−1.455
* If >65y < 0.12

- Lifestyle.

−1.455 to 0.675

- Refer to gastroenterology for:
- ELF blood test.
OR
- Fibroscan.

>0.675

- Refer to gastroenterology.

- Central obesity.
- Diabetes.
- Hypertension.
- Low HDL.
- High triglycerides.

NAFLD Fibrosis Score
- Non-alcoholic means pt drinks
≤14 units per week.

Ferritin raised/normal transferrin saturation commonly
seen in NAFLD and alcohol-related liver disease (ArLD).

- FBC.
- UEs.
- LFTs incl AST.
- HBA1c.
- Lipids if ? NAFLD.
- PT.
- FIB-4 if suspected NAFLD.
- Hepatitis B & C serology.
- Liver autoantibodies.
- Serum immunoglobulins.
- Ferritin and transfferin saturation.
- Alpha-1 antitrypsin level.
- If <40y caeruloplasmin.

CHRONIC LIVER SCREEN

- FBC.
- LFT incl AST.
- PT.
- Hepatitis A, B, E serology (IgM & IgG).
- EBV.
- CMV.
- Liver autoantibodies.
- Serum immunoglobulins.
- If < 40y caeruloplasmin.

ACUTE LIVER SCREEN

FIB-4 score

<1.30
*If >65y <2.0

1.30  to  3.25 >3.25

- Assess risk of fibrosis in liver with
either NAFLD or Fib-4 scores.

- Lifestyle.

- Refer to gastroenterology for:
- ELF blood test.
OR
- Fibroscan.

- Refer to gastroenterology.

- Routine referral to gastroenterology.

- Urgent referral to gastroenterology.

- ALT and AST are enzymes in hepatocytes, released in response to
hepatocyte injury, inflammation or death.
- Also present in other tissues, but ALT is more liver-specific.
- AST is present in skeletal, cardiac and smooth muscle.
- AST may be a more sensitive indicator of liver injury in alcohol-related
liver disease and in some cases of autoimmune hepatitis.
- In children, CK help to determine whether an isolated rise in ALT/AST
is due to an underlying skeletal muscle disorder e.g. muscular dystrophy.

https://gps.northcentrallondon.icb.nhs.uk/fib-4-calculator

nafldscore.com

- Refer to alcohol support clinics.
- Routine referral to gastroenterology.

- Anti-mitochondrial antibody (AMA).
- Anti-smooth muscle antibody (SMA),
- Antinuclear antibody (ANA).
- Serum immunoglobulins.

- Hepatitis B surface antigen.
- Hepatitis C antibody.

- Decreased synthesis e.g. severe liver disease, malabsorption, malnutrition, acute phase
reaction.
- Haemodilution e.g. pregnancy, iv therapy, congestive cardiac failure,
cirrhosis, antidiuresis
- Altered distribution e.g. injury, infection, inflammation, malignancy, cirrhosis
- Loss from body e.g. skin (burns), gut (protein losing enteropathy) and renal (nephrotic
syndrome)
- Increased catabolism e.g. acute/chronic illness, malignancy, pregnancy.

Differentials for rise, see left.

- Refer to haematology.

> 500

- Urgent referral to gastroenterology.

pathological cause physiological cause

normal raised

common causes

less common causes

non hepatic causes
(usually <120)

i.e.

hepatoglobulin < 200mg/L hepatoglobulin > 200mg/L

repeat in 4/52

plus if not already tested

no

no

yes

yes

no

no

yes

yes

The key things that help treat fatty liver disease are:
- 20-30% of population have fatty liver.
- Weight loss > 10 % in year results in 100% improvement in fat in the liver.
- Increase exercise ( ideally 150 mins / week of cardiovascular exercise).
- Target CV risks e.g. BP and lipids.
- Cut out fizzy drinks & high fructose containing foods / drinks & processed foods.
- Encourage Mediterranean diet.
- Avoid alcohol and smoking.
- Coffee is beneficial.
- Probiotics may help.
- Rescore in 2 yrs.


