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Interpretation of diagnostic test
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Optimal Evaluation of the Results of Liver Function Tests

Sung-Eun Kim
Department of Internal Medicine, Hallym University Sacred Heart Hospital, Hallym University College of Medicine, Anyang, Korea

Physicians of all specialties are required to assess abnormal results of liver function tests. Many patients with abnormal results in
liver function tests do not have primary liver disease; most of the frequently requested tests are influenced by myriad non-hepatic
factors. The most common tests are those for serum levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT),
alkaline phosphatase (ALP), and bilirubin. Hepatocellular injury is indicated by abnormally elevated AST and ALT levels com-
pared to the ALP level. Cholestatic injury is indicated by an abnormally elevated ALP level compared to AST and ALT levels. The
majority of bilirubin circulates as unconjugated bilirubin, and an elevated conjugated bilirubin level is a marker of hepatocellular or
cholestatic injury. Obtaining a detailed medical history, a clinical examination, and optimal interpretation of abnormal results of liv-
er tests can enable the determination of the cause of liver diseases, facilitating their diagnosis and therapy.

(Korean ] Med 2019;94:89-95)
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Table 1. Common causes of elevated AST/ALT levels

Intrahepatic causes

Alcohol

Chronic hepatitis B and C

Drugs: non-steroidal anti-inflammatory drugs, antibiotics,
HMG CoA reductase inhibitors, antiepileptic drugs, anti-tu-
berculous drugs, herbal medication

Non-alcoholic steatohepatitis

Autoimmune hepatitis

Wilson’s disease

Hemochromatosis

Alphal-antitrypsin deficiency

Extrahepatic causes

Skeletal muscle damage

Celiac sprue

Macro AST

Chronic heart failure

Ischemic hepatopathy

Endocrinologic disease: hypothyroidism, Addison’s disease
Strenuous exercise

Glycogen storage disease

AST, aspartate aminotransferase; ALT, alanine aminotransferase;
HMG CoA, 3-hydroxy-3-methylglutaryl-coenzyme A.
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Figure 1. Algorithm for evaluation of an elevated ala-
prothrombin time; HBsAg, hepatitis B surface anti-
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Table 2. Common causes of elevated ALP levels

Type Causes

Physiologic  Pregnancy (third trimester)
Adolescent
Benign, familial (due to increased intestinal ALP)

Pathologic  Biliary obstruction

Primary biliary cirrhosis
Primary sclerosing cholangitis
Drugs (anabolic steroid)
Adult bile ductopenia
Metastatic liver disease

Bone diseases

ALP, alkaline phosphatase.
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No Yes
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Non-hepatic cause
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> 2 times

Symptomatic patients

Sustained elevation

pR—
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Abdomen US

Bile duct dilatation

Yes No

ERCP AMA
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Consider liver biopsy
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abdomen US
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Further work-up

Figure 2. Algorithm for evaluation of an elevated
alkaline phosphatase level. ALP, alkaline phos-
phatase; GGT, gamma glutamyl transferase; US,
ultrasonography; ERCP, endoscopic retrograde
cholangiopancreatography; AMA, anti-mitochon-
drial antibody; MRCP, magnetic resonance
cholangiopancreatography.
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Table 3. Common causes of an elevated GGT level

Hepatobiliary diseases
Pancreatic diseases
Alcohol consumption
COPD

Renal failure

Diabetes mellitus

Myocardial infarction

Drugs (carbamazepine, phenytoin, barbiturate, warfarin)

GGT, gamma-glutamyl transpeptidase; COPD,

structive pulmonary disease.

chronic ob-
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Table 4. Causes and clinical characteristics of, and biochemical abnormalities related to, an elevated bilirubin level

Type

Cause

Clinical characteristics and biochemical abnormalities

Unconjugated hyperbilirubinemia

Conjugated hyperbilirubinemia

Gilbert’s syndrome

Hemolysis

Reabsorption of hematoma
Ineffective erythropoiesis

Bile duct obstruction

Various hepatitis

Liver cirrhosis

PBC, PSC

TPN
Drugs
Vanishing bile duct syndrome

None

Decrease of Hb and haptoglobin
Increase of reticulocyte count

Elevation of CK and LDH

Abrupt elevation of AST/ALT
RUQ pain, fever

Moderate to severe elevation of AST/ALT

None to mild elevation of AST/ALT
other evidences of chronic liver diseases

Abrupt elevation of ALP
None to mild elevation of AST/ALT
Association of other autoimmune diseases

Elevation of ALP, GGT
Elevation ALP

Drug reaction
Association of liver transplantation

Hb, hemoglobin; CK, creatinine kinase; LDH, lactic dehydrogenase; AST, aspartate aminotransferase; ALT, alanine aminotransferase;

ALP, alkaline phosphatase; PBC, primary biliary cirrhosis; PSC, primary sclerosing cholangitis; TPN, total parenteral nutrition; GGT,

gamma-glutamyl transpeptidase.

- 94 -



— Sung-Eun Kim. Evaluation of liver function tests —

Rk GRS B U F M B R AXskn B @Al Tus| Ag s An =itk 2 At o
A0 7ol AfRE ST Aol B oF 15 go] R mlshs ubE RS BAsH 70 Anke] WAk AAlska
=)o} of 2091e] W12 AT Adri3). Tene WA oF  Auwe] HEwe} A7 vk Wrle] 2 £go] Hrh e}
Rl ik 7PASe] BES Bdd ek ohet ol B Z)% A4 gEoRE €9 A%k wEd 4 glonw 2
ol A 71R17F ek 7he) 4Rl e et o AR e B3t A AR e)ar 2t 2oF HAR A
2ol ez g4 e BT A B HgsHA| Xst AReF Gelet AL Yol e A E AEsiE W
, T 7P shjo A d AR 9 Hae T5EY & AAol Zasitt
T2 A7) "ok " 9] PN, Aee, S
A Y, T amA AR S| AooE AgHn ¥ A Bol: 2l Ak 2 ghek A A
Fol Upehet 4= gtk
P REFERENCES
%P’;i:f_ iﬁ%i@;;}(:s:e ECZEEiTjE](p:z?Eg L. Kvxfo PY, Cohen SM, .Lim JK. A.CG. clinical guideline: eval-
= - = == == uation of abnormal liver chemistries. Am J Gastroenterol
AgEs £=5 A5k Aotk @dex dAF 1 2017;112:18-35.
(fibrinogen), T, V, VI, Xol] &3k vhed] 0|5 M 7hof|A] 2. Agrawal S, Dhiman RK, Limdi JK. Evaluation of abnormal

liver function tests. Postgrad Med J 2016;92:223-234.
3. Dufour DR, Lott JA, Nolte FS, Gretch DR, Koff RS, Seeff
ol 7Hdgh HERI K LB. Diagnosis and monitoring of hepatic injury. I. perform-
1(disseminated intra- ance characteristics of laboratory tests. Clin Chem 2000;46:
A

AL o Z I WL X &
23] B 02 PT7 Aol

oL
=2
rr
)
)
=
e
N
iz}
o
SL
I

oM,

r

A4 A9 =2 7+ 2027-2049.
4. Dufour DR, Lott JA, Nolte FS, Gretch DR, Koff RS, Seeff
LB. Diagnosis and monitoring of hepatic injury. II. recom-
= Atk vER K gt 7 mendations for use of laboratory tests in screening, diag-
FABFAY EH 231 1A} nosis, and monitoring. Clin Chem 2000;46:2050-2068.
o] Aol 5. McCullough AJ. Update on nonalcoholic fatty liver disease.
J Clin Gastroenterol 2002;34:255-262.

Z
B 6. Lee WM. Drug-induced hepatotoxicity. N Engl J Med 2003;
HIER K ZgelAl 8o 31 gtV

=Rl Zgol ARt 71+ 349:474-485.
ol A= 7Aasie) 7133k DIC] Zhdol= ol 231 9] 7. Krawitt EL. Autoimmune hepatitis. N Engl J Med 1996;
AV 2750 E80] Shed), el S50 Q1A 3 VI ¥o] 5% SIHEITI03.
= 8. Tavill AS, American Association for the Study of Liver

Diseases, American College of Gastroenterology, American
o a1 Q1AL W7 7E 4] wiiZoll PT= YRl Ee Gastroenterological Association. Diagnosis and manage-
ol &

= ment of hemochromatosis. Hepatology 2001;33:1321-1328.

-1 O

o12} VIO HHH7]7} 6A7FO.2 714 Bom e 4 7kRA 9. Fer.enc1 P, ?aca K, Loudla.nos G, (.:t al. Dlagn051s and pheno-
) . L typic classification of Wilson disease. Liver Int 2003;23:

x| 2H7)E HIE Brlsh=dl AREE o 3] 139-142.
10. Daniel S, Ben-Menachem T, Vasudevan G, Ma CK,
= = Blumenkehl M. Prospective evaluation of unexplained
chronic liver transaminase abnormalities in asymptomatic
and symptomatic patients. Am J Gastroenterol 1999;94:

W7)s Ak A Agke] A9 Hake f-85he, 1 3010-3014.

.95 -



