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Do not interpret LFTs on their own

History
Clinical examination
Laboratory findings

Imaging



Liver function tests

* Interpretation must be performed within the context
of the patient’s risk factors, symptoms, concomitant

conditions, medications, and physical findings

« Rarely provide specific Dx, but rather suggest a

general category of liver disease

« Differing laboratories = differing normal values



Normal Laboratory Values

ormal Abnormal

H/ f_/

2 SD

normal values = mean * 2SD of normal population



LFT abnormalities classification

« Hepatocellular injury (AST, ALT)
* Cholestatic injury (ALP, yGT, bilirubin)
* Infiltration (ALP, yGT, occasionally bilirubin)

« Synthetic function (albumin, INR)

Albumin, INR, bilirubin — also used as prognostic factors
(Child-Pugh, MELD, UKELD)




Aminotransferases

AST

ALT

catalyze transfer amino groups
to form pyruvic acid

catalyze transfer amino groups
to form oxaloacetate

cytosol (20%) and mitochondria

(80%), predominantly periportal
hepatocytes

cytosol

T1/2 12-22 hr

T1/2 37- 47 hr.

liver, cardiac muscle, skeletal
muscle, kidneys, brain,

pancreas, lungs, leucocytes, and
RBC

low concentration in other

tissues — more specific for liver
disease than AST




Unexpected ALT elevation

* Muscle disease/injury (CPK, aldolase)

*Thyroid dysfunction (TSH)

*Coeliac disease (anti-endomysial antibody)



Alkaline phosphatase

* Of cytosolic origin in the liver

* Present in placenta, ileal mucosa, kidney, bone

 Half life = 3 days

 Elevated in 3d trimester of pregnancy

 Blood types O and B: can have elevated ALP
after fatty meal due to influx of intestinal ALP

* Liver origin: elevated GGT

Bone origin: normal GGT



Alkaline phosphatase

Physiologic Pathologic

« >60 yr. * Intrahepatic
« child and adolescent « extrahepatic
e pregnancy

blood group O

post meal (fatty meal)



v-glutamyltransferase (GGT)

catalyzed transfer of y-glutamyl groups of peptides to

other amino acid

abundant in liver, kidney, pancreas, intestine, and

prostate, spleen, heart, brain but not in bone

T1/2
— 7-10 days
— 28 days in alcohol-associated liver injury
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v-glutamyltransferase (GGT)

* Increase
— alcohol (even without liver disease)

—drug

« anticonvulsant (CBZ, phenytoin, and barbiturate),
warfarin

— almost all type of liver diseases, Inc fatty liver

— COPD, renal failure, DM, hyperthyroidism, RA,
AMI, pancreatic disease
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BALLETS (Birmingham and Lambeth Liver
Evaluation Testing Strategies) study

* Prospective study in 11 GP practices Nov 2005 — Nov
2008

* Patients with no known liver disease and at least 1
abnormal liver function test

* Further assessment with:
— History
— Complete ‘liver panel’
— Ultrasound

* Pollow up for 2 years
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Results

* Armstrong et al | Hepatology 2011

* 1118 Birmingham patients

Reason for LFT testing

Tahle 1. The 10 most commonly recorded resons for why the IFTS were
undertaken by the PCP. Values are percentages (numbers | Percentages include
all whues (n= 1118} Other reasons acounted for 209 (X4

Documented reason Percentage (n)
Diabetes review 18.0{201)
Non-specific routing bloods 15.2 (171)
Hyperensive disease review 11.4(128)
Gastroiniestinal symptoms 10.0(112)
(excluding liver-specific)

Generalized fabgue or iredness 6.2 (60)
Cardiovascular disease review 4.7 (53)
Medications review {non-specific) 4.5(50)
Hyperipedsamia disease review 348 (42)
Neurological symptoms (inc. confusion) 2.7 ()
Musculoskeletal symptomes (ie. joint pain) 2.4 (27)

Patient demographics

Characteristics Total (n = 1118}
Median (IOR) age [years) i (48-T0])
Cender

Male L5 (628)

Femals 44 (490)
Ethnicity (%)

White H3.9 (D3B)

African-Caribbean 2.9(44)

Asian/Arabic 8.1 (90)

Mized/other 1.3{15)

Unknowm 2.8(31)
Abcohol consumgption cut-offs

Absnenca 425 [4T5)

Kild 208 [232)

Moderate 10.5 [117)

Ad-risk 26.3 (204)
Metabolic Phenotypes

Type 2 diabates 235 [263)

Hypertensive Disease 432 (483)

Dbesity 40.7 [455)

Median (IOR) measwed BMI [Kgim?) ZB.7 (26.3-33.1)

Meadian (IQOR) waist circomizrence (cm)

Male 103 (95-112)
Female 05 (35-109)
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Cause identified in 54.9%

Cause Percentage (n) GGT [UL]  ALT [UIL] AST[UL] ALPUL) Bili [pmoll] Alb [g/L]
NAFLD 26.4 (295) 50(41-88) 3B(2vs4) 30(2340) 206 (167-266) 9 (B-12) 45 (43-47)
At-risk alcohol ntake
Mon-F atty Fver 14.0 (156) o (46-115) 30 (22-44) 28(22-35) 190 (150-23B) 10(7-13) 46 (44-4B)
Fatty liver 11.3 (126} 81(52-148) 46(3365) 3I6(2B49) 178 (1s0-21B) 9 (B-13) 47 (45-40)
PBC 0.81(8) 90 (45-186) 1s5(20-31) 27(25-3c) 396 (337463) 7(B-13) 43 (42-45)
HBY 0.72(B) 53(32418) 02(49-156) 62(26-97) 184 (147-242) 8(515) 46 [43-52)
Haemochromatosss
Homozygote 0.54 (B) 73 (31-166) 50(43-79) 39(32-55) 202 (15B-3B2) 8 (5-23) 46 (45-4B)
[C2B2Y or HE30)]
Comp. heterozygote  0.35 (4) 56 (25458) 51(54-149) 25(42-238) 121 (7r5-135) 12 (5-21) 51 (45-63)
[C282Y + HG3D]
Other (inc. cancer, 0.35 (4) 8s5(27-179) 20(17=58) 3J1(18-44) 273 (191-36B) 12 (7-1B) 44 (39-48)
drug, abscess)
HCw* 0.17(2) x(34, 452) x(151,-) x(1M,70) =x(514, 214) x (8, 8) x (48, 47)
PsC* 017 (2) % (-, o0} x(61,212) =x(33.124) x(176, 880) x(12,10) x (47, 46)
AlAD® 017 (2) x(58,62) x(41,50) x(24.25) x(161,138) x (11, 12) x (48, 50)
Unexplained group 45.1 (504) 56(3391) 26(19-33) 26(22-33) 202 (162-274) 9(B-13) 45 (43-47)

1/
* Viral, genetic or autoimmune disease in 3%



Assessing Patients with Abnormal
LFTs

* Do they have liver disease?
* What type of liver disease?

* How severe 1s it?
— ‘Stage of disease’

— How much liver fibrosis
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Screening Investigations for Liver Disease Imperial College Healthcare i

NHS Trust

« Chronic Alcohol Abuse

* Hepatitis B

* Hepatitis C

« Other Liver viruses

« Autoimmune Hepatitis/Primary Biliary Cirrhosis/Primary Sclerosing
Cholangitis__

Qn alcoholic Fatty Liver Disease (NASH)>

Haemochromatosis

* Wilson's disease (<40yo0)
» Alphal-Antitrypsin Deficiency

 Liver Tumours

» (Cystic fibrosis + other congenital diseases e.g. biliary atresia, LAL-Def,
glycogen storage disease)
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« Chronic Alcohol Abuse (History — collateral)

« Hepatitis B (HBsAg and HBcore)

« Hepatitis C (Hep C Ab)

« Other Liver viruses: Hep A, Hep E, CMV, EBV, HSV, HIV
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Cholangitis (Liver Antibodies Anti-LKM, ANCA, ANA, ASMA, AMA)

* Non-alcoholic Fatty Liver Disease (NASH) (Lipids, Glucose/HbA1lc)
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* Wilson's disease (<40yo0) (Serum Cu/caeruloplasmin, 24hr urine Cu)

« Alphal-Antitrypsin Deficiency (Alphal-AT levels...then phenotyping)

» Liver Tumours (USS)

« DRUGS/DILI: single largest class of agents that cause idiosyncratic

drug-induced liver injury



Imperial College Healthcare NHS|
MHS Trust

Idiosyncratic drug-induced liver injury (DILI)

Semin Liver Dis 2014

Cholestatic, or hepatitic, or more classically mixed

Like other adverse effects of drugs, underreported and underestimated in
most epidemiological studies based on registries

Same probably true for prospective population-based studies

Recent population based study: crude incidence of ~19 cases/100,000/yr
Amoxicillin-clavulanate most commonly implicated (1/2,300 users)
Azathioprine, Infliximab

Significant statin-induced hepatotoxicity <1%

Most DILI in children & adults - associated with antibiotics or anticonvulsants

DILI with intravenous drugs shows no major differences from DILI due to
orally administered agents

Dx of exclusion, +/- liver Bx, +/- trial of stopping (& restarting?) suspect drug



Abnormal Aminotransferase Values of Unknown Cause: Proposed _
Algorithm for Primary Care Management/Referral to Hepatology Imperial College Healthcare NHS
Services. Dr SA Khan, Dr J Fluxman, Prof M Thursz o

1st ever documented abnormal ALT or AST (40-200IU/L)

Mildly abnormal ALT or AST (40-2001U/L) ( \T Grossly abnormal ALT or AST (>2001U/L)

Normal synthetic liver function (bilirubin, albumin, PT) Abnormal liver synthetic function
Request clotting specifically; if PT >15 = sig prolonged

A\ 4

1. Assess lifestyle, alcohol intake, drugs/medications

Counsel/intervene as appropriate

3. If risk factors for HBV/HCV (e.g. blood transfusion pre-
1991, IVDU, immigrant from high risk area) then
request HBsAg and HCV Ab

y

Repeat LFTs after 3months | ——>{ If normal, no further action

n

\ 4
If repeat ALT/AST still raised after 3 months, request full Liver Screen:

HBsAg, HCV Ab, even if no obvious risk factors in history

Liver autoantibodies (ANA, ANCA, AMA, ASMA, LKM) Refer to
Ferritin Hepatology
Fasting lipids and glucose Services
Alpha 1 Anti-trypsin level

Copper and caeruloplasmin if under 40 years
Full blood count, clotting
Abdominal USS

©ONo OO~ R




Imperial College Healthcare NHS|

MNHS Trust

Fatty Liver Disease suspected?
1. USS suggests fatty liver
2. Liver Screen is negative
Address alcohol, diet, exercise, weight, lipids, glucose

Refer to Hepatology Services if any of the following:

e All above tests negative/normal but ALT persistently raised >
twice ULN or AST>ALT

e HBsAg or HCV Ab positive(even if LFTs have normalised)
e Any liver auto-antibodies positive

e Ferritin > 500

e USS features of cirrhosis &/or portal hypertension (ascites,
big spleen, low platelets)

e USS shows liver lesions

ICHC-tr.primarylivercancer@nhs.net
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