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Understanding Understanding LFT’sLFT’s

LFT’sLFT’s

Synthetic functionSynthetic function



Liver (mal)Function TestsLiver (mal)Function Tests

BilirubinBilirubin

ALTALT

Alkaline Alkaline PhosphatasePhosphatase –– ALPALP



LFT’sLFT’s -- sourcesource

BilirubinBilirubin –– breakdown of haemoglobinbreakdown of haemoglobin
–– SpleenSpleen
–– BilirubinBilirubin transported attached to albumintransported attached to albumin
–– Uptake by liverUptake by liver
–– Conjugated and excreted in bileConjugated and excreted in bile
–– StercobilinogenStercobilinogen and and urobilinogenurobilinogen
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LFT’sLFT’s -- sourcesource

BilirubinBilirubin

ALTALT

Alkaline Alkaline PhosphatasePhosphatase –– ALPALP
–– BiliaryBiliary systemsystem
–– BoneBone
–– PlacentaPlacenta



LFT’sLFT’s –– other testsother tests

BilirubinBilirubin
ALTALT
Alkaline Alkaline PhosphatasePhosphatase –– ALPALP

γγGTGT
ASTAST



LFT’sLFT’s –– other testsother tests

BilirubinBilirubin
ALTALT
Alkaline Alkaline PhosphatasePhosphatase –– ALPALP

γγGT GT 
–– biliarybiliary systemsystem
–– alcoholalcohol



LFT’sLFT’s –– other testsother tests

BilirubinBilirubin
ALTALT
Alkaline Alkaline PhosphatasePhosphatase –– ALPALP

γγGTGT
AST AST –– hepatocytehepatocyte
–– Used as AST/ALT ratio mainlyUsed as AST/ALT ratio mainly
–– AST/ALT > 2 suggestive of alcohol liver AST/ALT > 2 suggestive of alcohol liver 

diseasedisease



Synthetic functionSynthetic function

AlbuminAlbumin

ProthrombinProthrombin Time Time -- PTPT



Deranged Deranged LFT’sLFT’s

Raised Raised bilirubinbilirubin –– jaundicejaundice
Raised ALT/ALP in isolationRaised ALT/ALP in isolation
Dissociated Dissociated transaminitistransaminitis



Deranged Deranged LFT’sLFT’s

Raised Raised bilirubinbilirubin –– jaundicejaundice



Jaundice Jaundice -- causescauses
1

Pre-hepatic



Jaundice Jaundice -- causescauses
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2 Hepatic



Jaundice Jaundice -- causescauses
1

2

3Obstructive



PrePre--hepatic jaundicehepatic jaundice

Bil ↑

ALT→

ALP →

1



Isolated  Raised Isolated  Raised BilirubinBilirubin

Increased Increased bilirubinbilirubin productionproduction
–– HaemolysisHaemolysis
Decreased uptake in the liverDecreased uptake in the liver
–– Inborn problemsInborn problems



Isolated raised Isolated raised bilirubin bilirubin 
InvestigationsInvestigations

Split Split bilirubinbilirubin –– conjugated/conjugated/unconjugatedunconjugated

ReticulocyteReticulocyte countcount



Isolated raised Isolated raised bilirubinbilirubin

Split Split bilirubinbilirubin –– conjugated/conjugated/unconjugatedunconjugated
ReticulocyteReticulocyte countcount

Gilbert’s syndromeGilbert’s syndrome
CriglerCrigler--NajarNajar type IItype II



Obstructive JaundiceObstructive Jaundice

3

Bil ↑

ALT → ↑

ALP ↑ ↑ ↑



Causes of Obstructive JaundiceCauses of Obstructive Jaundice

GallstonesGallstones short/painful historyshort/painful history

Ca PancreasCa Pancreas indolent painless indolent painless HxHx

Ultrasound scanUltrasound scan



Hepatic JaundiceHepatic Jaundice

2

Bil ↑

ALT ↑ ↑

ALP → ↑



Hepatic JaundiceHepatic Jaundice

2

a

b



Hepatic JaundiceHepatic Jaundice

2

a



2a 2a –– Acute HepatitisAcute Hepatitis
Short HistoryShort History
No signs of CLDNo signs of CLD
CausesCauses
–– Hepatitis A/BHepatitis A/B
–– EBVEBV
–– CMVCMV
–– ParacetamolParacetamol overdoseoverdose
–– AutoimmuneAutoimmune
–– PregnancyPregnancy



Hepatic JaundiceHepatic Jaundice

2
b



2b 2b –– DecompensatedDecompensated cirrhosiscirrhosis

Less acute Less acute HxHx (less acutely ill)(less acutely ill)
Signs of chronic liver diseaseSigns of chronic liver disease
Causes of cirrhosisCauses of cirrhosis



Signs of CLDSigns of CLD



Signs of CLDSigns of CLD



Signs of CLDSigns of CLD



VaricesVarices



CirrhosisCirrhosis
AlcoholAlcohol
Hep B/CHep B/C
Autoimmune hepatitisAutoimmune hepatitis
HaemochromatosisHaemochromatosis
PBCPBC
PSCPSC
Wilson’sWilson’s
OthersOthers



CirrhosisCirrhosis
AlcoholAlcohol History/History/γγGTGT
Hep B/CHep B/C SerologySerology
Autoimmune hepatitisAutoimmune hepatitis AutoAbAutoAb /ASMA/ASMA
HaemochromatosisHaemochromatosis FerritinFerritin/TS/TS
PBCPBC AMA/AMA/Ig’sIg’s
PSCPSC ANCAANCA
Wilson’sWilson’s CaeruloplasminCaeruloplasmin
OthersOthers TFT’sTFT’s//CoeliacCoeliac//αα1AT1AT



The Liver Aetiology ScreenThe Liver Aetiology Screen

FBC/FBC/FerritinFerritin/B12//B12/FolateFolate/Clotting/Clotting
U&E’s/U&E’s/LFT’sLFT’s//TFT’sTFT’s
AutoAbAutoAb screen screen –– ANA/AMA/ASMAANA/AMA/ASMA
Ig’sIg’s
ααFPFP
CaeruloplasminCaeruloplasmin/ / αα1AT1AT
HepBHepB/C serology/C serology
USS USS –– size of liver and focal lesionssize of liver and focal lesions



Isolated Isolated Transaminitis Transaminitis 
No JaundiceNo Jaundice

ALTALT

ALPALP



Isolated raised ALTIsolated raised ALT

Most likely fatty liver/alcoholMost likely fatty liver/alcohol
Needs complete liver aetiology screenNeeds complete liver aetiology screen
Check AST/Check AST/γγGTGT
USSUSS
Biopsy if ALT > x2normalBiopsy if ALT > x2normal



Isolated Raised ALPIsolated Raised ALP

Ensure originEnsure origin
–– ALP ALP isoenzymesisoenzymes
–– γγGTGT
USSUSS
If of If of bonybony originorigin
–– Ca/Ca/Vitamin DVitamin D/PTH/PTH



MedicationMedication

Any medication can cause an elevation of Any medication can cause an elevation of 
liver enzymesliver enzymes
–– NSAID’sNSAID’s
–– FlucloxacillinFlucloxacillin
–– StatinStatin
–– AntiAnti--epilepticepileptic
–– TB drugsTB drugs





Mixed Mixed TransaminitisTransaminitis

ALT/ ALP ratioALT/ ALP ratio
–– ALT e.g. X10 normalALT e.g. X10 normal
–– ALP e.g. X1.5 normalALP e.g. X1.5 normal
Trends over timeTrends over time



Not to missNot to miss

Acute liver failureAcute liver failure



Acute Liver failure Acute Liver failure -- DiagnosisDiagnosis

Jaundice Jaundice 

EncephalopathyEncephalopathy ALL 3 ALL 3 

CoagulopathyCoagulopathy



EncephalopathyEncephalopathy

Grade 1Grade 1: : Mild confusion, slowing of ability Mild confusion, slowing of ability 
to do mental tasks e.g. serial 7’sto do mental tasks e.g. serial 7’s

Grade 2Grade 2: : Drowsiness, inappropriate Drowsiness, inappropriate 
behaviourbehaviour

Grade 3Grade 3: : Somnolent but Somnolent but rousablerousable, , 
marked confusionmarked confusion

Grade 4Grade 4: : Coma Coma 



Causes of Acute Liver failureCauses of Acute Liver failure

Paracetamol overdoseParacetamol overdose
Viral: Hepatitis A/B; HSVViral: Hepatitis A/B; HSV
Acute fatty liver of pregnancyAcute fatty liver of pregnancy
Autoimmune hepatitisAutoimmune hepatitis
BuddBudd--ChiariChiari syndromesyndrome
Acute Wilson’s diseaseAcute Wilson’s disease



OLT criteriaOLT criteria

Liver Transplant (paracetamol)Liver Transplant (paracetamol)
–– Arterial pH <7.30 after Arterial pH <7.30 after rehydrationrehydration

–– or or all threeall three of the following:of the following:
–– ProthrombinProthrombin time >100secstime >100secs
–– CreatinineCreatinine >300umols/l>300umols/l
–– Encephalopathy of Grade III or IVEncephalopathy of Grade III or IV



OLT criteriaOLT criteria

Liver Transplant (non Liver Transplant (non –– paracetamol)paracetamol)
–– ProthrombinProthrombin time >100secstime >100secs

–– Or any three of the following:Or any three of the following:
–– NonANonA--NonBNonB aetiologyaetiology
–– Jaundice to encephalopathy time of >7daysJaundice to encephalopathy time of >7days
–– Age<10 or >40 yearsAge<10 or >40 years
–– Prothrombin Prothrombin time >50 secondstime >50 seconds
–– Serum Serum bilirubinbilirubin >300umols/l>300umols/l



Fatty LiverFatty Liver

NAFLD NAFLD –– Non alcoholic fatty liver diseaseNon alcoholic fatty liver disease
NASH NASH –– Non alcoholic Non alcoholic steatohepatitissteatohepatitis

Usually raised ALTUsually raised ALT
But also raised ALP/GGT/But also raised ALP/GGT/FerritinFerritin



Fatty LiverFatty Liver
Management Management –– AASLD 2002AASLD 2002



Fatty LiverFatty Liver
Management 2007Management 2007

Harrison AH  CGH 2—8; 6: 26-9



Risk factors for NASH cirrhosisRisk factors for NASH cirrhosis
ObesityObesity
Age 50 yAge 50 y
NonNon––African American ethnicityAfrican American ethnicity
Female genderFemale gender
Diabetes mellitus, type IIDiabetes mellitus, type II
HypertensionHypertension
AST 45 U/LAST 45 U/L
AST/ALT ratio 0.8AST/ALT ratio 0.8––1.01.0
Low platelet countLow platelet count



Fatty LiverFatty Liver
Future Management Future Management 

Harrison AH  CGH 2—8; 6: 26-9
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Who to refer?Who to refer?

Liver failure Liver failure –– acute and chronicacute and chronic

Any condition that can lead to cirrhosisAny condition that can lead to cirrhosis

Any cirrhoticAny cirrhotic



Any Questions?Any Questions?

1

2

3

a

b
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