1998 associated with prolonged increases in levels of serum interleukin 1

and/or tumor necrosis factor, cytokines that inhibit albumin synthesis.
Serum albumin should not be measured for screening in patients in
whom there is no suspicion of liver disease. A general medical clinic
study of consecutive patients in whom no indications were present for
albumin measurement showed that although 12% of patients had abnormal test results, the finding was of clinical importance in only 0.4%.
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Serum Globulins Serum globulins are a group of proteins made up of γ
globulins (immunoglobulins) produced by B lymphocytes and α and β
globulins produced primarily in hepatocytes. γ globulins are increased in
chronic liver disease, such as chronic hepatitis and cirrhosis. In cirrhosis,
the increased serum γ globulin concentration is due to the increased
synthesis of antibodies, some of which are directed against intestinal
bacteria. This occurs because the cirrhotic liver fails to clear bacterial
antigens that normally reach the liver through the hepatic circulation.
Increases in the concentration of specific isotypes of γ globulins
are often helpful in the recognition of certain chronic liver diseases.
Diffuse polyclonal increases in IgG levels are common in autoimmune
hepatitis; increases >100% should alert the clinician to this possibility.
Increases in the IgM levels are common in primary biliary cirrhosis,
whereas increases in the IgA levels occur in alcoholic liver disease.
COAGULATION FACTORS
With the exception of factor VIII, which is produced by vascular endothelial cells, the blood clotting factors are made exclusively in hepatocytes. Their serum half-lives are much shorter than albumin, ranging
from 6 h for factor VII to 5 days for fibrinogen. Because of their rapid
turnover, measurement of the clotting factors is the single best acute
measure of hepatic synthetic function and helpful in both diagnosis
and assessing the prognosis of acute parenchymal liver disease. Useful
for this purpose is the serum prothrombin time, which collectively measures factors II, V, VII, and X. Biosynthesis of factors II, VII, IX, and
X depends on vitamin K. The international normalized ratio (INR) is
used to express the degree of anticoagulation on warfarin therapy. The
INR standardizes prothrombin time measurement according to the

characteristics of the thromboplastin reagent used in a particular lab,
which is expressed as an International Sensitivity Index (ISI); the ISI is
then used in calculating the INR.
The prothrombin time may be elevated in hepatitis and cirrhosis as
well as in disorders that lead to vitamin K deficiency such as obstructive jaundice or fat malabsorption of any kind. Marked prolongation of
the prothrombin time, >5 s above control and not corrected by parenteral vitamin K administration, is a poor prognostic sign in acute viral
hepatitis and other acute and chronic liver diseases. The INR, along
with the total serum bilirubin and creatinine, are components of the
MELD score, which is used as a measure of hepatic decompensation
and to allocate organs for liver transplantation.
OTHER DIAGNOSTIC TESTS
Although tests may direct the physician to a category of liver disease,
additional radiologic testing and procedures are often necessary to
make the proper diagnosis, as shown in Fig. 358-1. The most commonly used ancillary tests are reviewed here, as are the noninvasive
tests available for assessing hepatic fibrosis.
Percutaneous Liver Biopsy Percutaneous biopsy of the liver is a safe
procedure that can be easily performed at the bedside with local anesthesia and ultrasound guidance. Liver biopsy is of proven value in the
following situations: (1) hepatocellular disease of uncertain cause, (2)
prolonged hepatitis with the possibility of autoimmune hepatitis, (3)
unexplained hepatomegaly, (4) unexplained splenomegaly, (5) hepatic
filling defects by radiologic imaging, (6) fever of unknown origin, (7)
and staging of malignant lymphoma. Liver biopsy is most accurate in
disorders causing diffuse changes throughout the liver and is subject to
sampling error in focal infiltrative disorders such as hepatic metastases.
Liver biopsy should not be the initial procedure in the diagnosis of cholestasis. The biliary tree should first be assessed for signs of obstruction.
Contraindications to performing a percutaneous liver biopsy include
significant ascites and prolonged INR. Under these circumstances, the
biopsy can be performed via the transjugular approach.

Table 358-1 Liver Test Patterns in Hepatobiliary Disorders
Type of Disorder
Hemolysis/Gilbert’s
syndrome

Acute hepatocellular
necrosis (viral and drug
hepatitis, hepatotoxins,
acute heart failure)
Chronic hepatocellular
disorders
Alcoholic hepatitis,
cirrhosis
Intra- and extrahepatic
cholestasis
(Obstructive jaundice)
Infiltrative diseases
(tumor, granulomata);
partial bile duct
obstruction
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Bilirubin
Normal to 86 μmol/L
(5 mg/dL)
85% due to indirect
fractions
No bilirubinuria
Both fractions may be
elevated
Peak usually follows
aminotransferases
Bilirubinuria
Both fractions may be
elevated
Bilirubinuria
Both fractions may be
elevated
Bilirubinuria
Both fractions may be
elevated

Aminotransferases
Normal

Alkaline Phosphatase
Normal

Albumin
Normal

Prothrombin Time
Normal

Elevated, often >500 IU,
ALT > AST

Normal to <3× normal
elevation

Normal

Usually normal. If >5×
above control and not
corrected by parenteral
vitamin K, suggests poor
prognosis

Elevated, but usually
<300 IU

Normal to <3× normal
elevation

Often decreased

AST:ALT >2 suggests
alcoholic hepatitis or
cirrhosis

Normal to <3× normal
elevation

Often decreased

Normal to moderate
elevation

Elevated, often >4×
normal elevation

Normal, unless chronic

Bilirubinuria
Usually normal

Rarely >500 IU
Normal to slight
elevation

Often prolonged
Fails to correct with
parenteral vitamin K
Often prolonged
Fails to correct with
parenteral vitamin K
Normal
If prolonged, will correct
with parenteral vitamin K
Normal

Normal
Elevated, often >4×
normal elevation
Fractionate, or confirm
liver origin with 5’nucleotidase or γ glutamyl transpeptidase
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