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ABSTRACT 
Hepatitis C virus (HCV) infection is a common cause of chronic liver disease and is relatively fre-
quent in certain populations. Liver disease progresses so slowly that a person can have hepatitis C 
for years without being feeling sick or having specific symptoms that would lead a clinician to sus-
pect liver disease and diagnosis for hepatitis C often occurs only after they are found to have abno-
rmal liver enzymes during routine blood workup or tested because of specific risk factors. Blood 
tests that assess liver function are frequently used to evaluate and treat patients with symptomatic 
and asymptomatic liver diseases. We scanned the literature in an effort to identify biochemical 
markers that may be helpful in the evaluation and management of chronic hepatitis C disease. This 
article discusses the utility and limitations of laboratory tests results in establishing the diagnosis 
and prognosis in HCV infected patients. 
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INTRODUCTION TO BLOOD TESTS – 
BIOMARKERS OF LIVER FUNCTION 
The liver is a vital organ and has a wide range of ge-
neral functions. It is often called both the body’s 
manufacturing unit and its filtration plant. Recogni-
zing the different patterns of liver injury can be used 
as a guide to direct further evaluation of diseases 
that affect the liver. Evaluation of liver disease in he-
patitis C is based only on the results of laboratory 
blood tests.1-3 
 Liver function tests (LFTs), are groups of clini-
cal chemistry laboratory blood assays designed to 
give information about the state of a patient's liver. 
Some tests are associated with functionality (albu-
min and Prothrombin time); some with cellular in-
tegrity (transaminases – ALT and AST) and some 
with conditions linked to the biliary tract (Alkaline 
phosphatase and gamma – glutamyl transpeptida-
se).4-7 These biochemical tests are useful in the eva-
luation and management of patients with hepatic 
dysfunction. These tests can be used to (1) detect the 
presence of liver disease, (2) distinguish among dif-
ferent types of liver disorders, (3) gauge the extent 
of known liver damage, and (4) follow the response 
to treatment.4,7-9 
 Some of the standard or routine blood tests that 
are used to check “liver function” are in reality only 
able to detect liver damage. These tests may not be 
sensitive enough to accurately reflect whether liver 
is functioning at its optimum level. These tests will 
usually be abnormal in significant liver disease or 

liver distress; however, they can still give normal 
readings in some cases of mild liver disease.4,7-9 
 The blood tests are objective, simple to perform, 
and easy to repeat, and therefore, may be useful to 
evaluate progression and prediction of patient out-
come.4,8,9 A number of biochemical tests are avai-
lable that reflect the condition of the liver.4,8,9 These 
tests may be normal in patients who have advanced 
liver disease. In addition, abnormal values can be 
caused by diseases unrelated to the liver.7-12 

 Regardless of the cause, all types of viral hepa-
titis affect liver cells. This accounts for the fact that 
many signs and symptoms for the various types are 
similar and not specific to the causative agent.1,2,5 
Diagnosing the specific agent responsible for viral 
hepatitis is not possible clinically and a definite dia-
gnosis of viral hepatitis is only achievable by the use 
of viral – specific hepatitis markers.3,13-17 The use of 
virologic markers has become essential in the mana-
gement of HCV infection to diagnose infection, gui-
de treatment decisions, and assess the virologic res-
ponse to antiviral therapy.3,13,18 
 
BLOOD TESTS USED TO DIAGNOSE HCV 
INFECTION 
1. Anti-HCV antibody detection (Enzyme Im-

munoassays – Indirect tests) – markers of past 
or present HCV infection. In persons suspected 
to have hepatitis C should be tested for anti-
HCV as an initial screening test. Anti-HCV test 
detects the presence of antibodies to the virus, 
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indicating exposure to HCV. This test cannot 
distinguish between someone with an active or 
a past HCV infection. Anti-HCV is detected by 
immunochromatographic test (ICT) device19-22 

or enzyme immunoassay (EIA) / enzyme linked-

immunosorbent assays (ELISA).23-27 The third – 
generation technique (EIA – 3) used today is 
more sensitive and specific than previous on-
es.24 Usually, the test is reported as “positive” or 
“negative.” A positive anti-HCV test may require 
additional or confirmatory testing especially 
when the anti-HCV test is “weakly positi-
ve.”13,16,17 According to the Centers for Disease 
Control and Prevention (CDC), a person can on-
ly be diagnosed with hepatitis C after a positive 
result for an anti-HCV screening test has been 
verified.18 

2. Confirmatory HCV assays for the presence 
of hepatitis C infection are those tests that de-
termine the presence of hepatitis C viral parti-
cles (HCV – RNA) in the blood.13-17 A positive 
HCV – RNA in the serum confirms the diagno-
sis of active hepatitis C. This type of viral testing 
may be either qualitative or quantitative.14,15 

 
Qualitative HCV RNA:  The best approach to 
confirm the diagnosis of hepatitis C is to test for 
HCV – RNA using a sensitive assay such as polyme-
rase chain reaction (PCR) or transcription – medi-
ated amplification (TMA). 13-17,22-29 Results are repo-
rted as “positive” or “detected” if any HCV viral 
RNA is found; otherwise, the report will be “nega-
tive” or not detected. The presence of HCV – RNA 
in serum indicates an active infection and may be 
used to distinguish between a current or past infe-
ction. PCR and TMA amplification can detect low le-

vels of HCV – RNA in serum.22,24 In addition, tes-
ting for HCV – RNA is particularly useful when ami-
notransferase levels are normal or only slightly ele-
vated, when anti-HCV is not present, or when seve-
ral causes of liver disease are possible.5-6,13,16 
 
Quantitative HCV – RNA test (HCV Viral Lo-
ad) detects and measures the number of viral RNA 
particles in the blood. This powerful test allows cli-
nicians to see, among other things, how an indivi-
dual is responding to treatment.36 Some newer viral 
load tests can detect very low amounts of viral RNA. 
Quantitative viral load testing should not be repea-
ted frequently as it adds little to the care of the un-
treated patient other than increased expense and 
anxiety. These tests, however, should be followed 
serially in someone undergoing anti-viral therapy, 
as the goal of therapy is the loss of detectable serum 
HCV – RNA.13,14,36,39 
 
HCV Recombinant Immunoblot Assays (RI-
BA) – also called “Western blots” are highly specific 
and valuable in verifying anti-HCV reactivity, altho-
ugh direct testing for HCV – RNA has largely repla-
ced them as a means of confirming HCV infect-
ion.15,17,37-39 It is of limited clinical utility because 
like other EIA antibody tests, it can not distinguish 
between an active or previous infection.37,39 The 
NIH consensus conference on hepatitis C infection 
has recommended that it may be used as a confir-
matory test in patients without known risk factors 
who test positive for the EIA anti-HCV to eliminate 
the possibility of a false positive EIA.40 
 
Key points 
1. Liver tests are a group of laboratory blood ass-

 
Summary of Serological and Molecular Assays for HCV infection.16-19 
 

Anti-HCV (EIA) HCV( RIBA) 
HCV – RNA 
(Qualitative) 

HCV Infection 

Negative Not done Not done No infection 

Positive Not done Not done 
Indicates infection; Verify, 
more testing is required. 

Positive Negative Not done 
No infection; likely a false 
positive 

Positive Not done Negative 
No active infection; likely a 
false positive 

Positive Positive Negative 
Indicates past infection or 
low HCV viral load 

Positive or Weak or 
Indeterminate 

Not done or 
Positive 

Positive 
Indicates active HCV 
infection. 

 

 ays designed to give infor-
mation about the state of 
the individual’s liver. 

2. Abnormal liver tests may 
present in an asymptom-
atic individual. 

3. Liver tests often become 
abnormal in non-hepatic 
disorders. 

4. The commonly used liver 
tests primarily assess li-
ver injury rather than liver 
function. 

5. Liver tests can not be in-
terpreted without clinical 
information (a good clini-
cal history and physical 
examination are often re-
warding). 
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Genotyping of HCV: Testing for HCV genotype is 
often clinically helpful and is used to determine the 
kind (genotype – specific antibodies) of the HCV vi-
rus present. There are 6 known genotypes and more 
than 50 subtypes of hepatitis C.5,6,,32,33,39 Knowing 
the genotype or serotype of HCV is helpful in mak-
ing recommendations and counselling regarding 
therapy and significantly reduces the duration of 
treatment. Patients with genotypes 2 and 3 are al-
most three times more likely to respond to antiviral 
therapy.5,6,36,41 Once the genotype is identified, it 
need not be tested again; genotypes do not change 
during the course of infection.5,6,39 HCV genotype is 
identified by using a laboratory test called RT – PCR 
(Reverse transcription – Polymerase Chain Reac-
tion).33,35 
 
BLOOD TESTS USED TO 
EVALUATE LIVER FUNCTION 

Liver Function Tests generally refer to a group of 
blood tests that help to evaluate and monitor liver 
disease or damage in chronic hepatitis C and other 
liver diseases. The commonly used liver function 
tests (LFTs) primarily assess liver injury rather than 
hepatic function. The most common tests used in 
clinical practice include the serum aminotransfera-
ses, bilirubin, alkaline phosphatase, gamma-gluta-
myl transpeptidase, albumin, prothrombin time and 
INR.4,7-9 

1. Markers of Hepatocellular Injury:  As a 
biochemical marker of liver cell injury, amino-
transferases are the most sensitive and widely 
used liver enzymes and include alanine amino-
transferase (ALT) and aspartate aminotransfe-
rase (AST).4,7,8 ALT is largely concentrated in 
the liver and consequently serves as a fairly spe-
cific indicator of current liver status and the 
most important indicator of HCV activity.4,7 The 
degree of enzyme elevation may be important in 
acute phase of the disease but of limited im-
portance in chronic liver disease.4,7,9-12 The most 
common causes of elevated aminotransferases 
are viral hepatitis, drug induced hepatitis, auto-
immune hepatitis, fatty liver and alcoholic liver 
disease.4,7,9 These tests are a reflection of liver 
cell injury and death but are not liver function 
tests.7 Therefore, an abnormality in these tests 
does not mean that the liver is not functioning. 
In fact, the vast majority of patients with eleva-
ted aminotransferases, regardless of degree, ha-
ve normal liver function.8-13 

2. Markers of Cholestasis:  Alkaline phospha-
tase (ALP) and gamma – glutamyl transpepti-
dase (GGT) are more specific for biliary disease 
since they are made in the bile duct cells. Typi-
cally the blood levels of these two enzymes are 

often very high in people with cholestasis.4,7-9 
The main clinical utility of GGT is to exclude a 
bone source of ALP elevation.4,9 Cholestatic li-
ver conditions that commonly lead to the eleva-
tion of these enzymes include choelithiasis (gal-
lstone disease), bile duct tumors, primary bili-
ary cirrhosis, biliary atresia and primary sclera-
sing cholangitis.  Liver diseases, such as cirrho-
sis, infections, and viral hepatitis are other cau-
ses of cholestasis.4,7,9 

3. Indicators of the Liver Functions:  Biliru-
bin is both a precursor and a product of liver 
metabolism. It is produced during the break-
down of hemoglobin and is formed from the 
breakdown of heme. A blood test that measures 
the level of bilirubin indicates the severity of the 
liver disease but not its cause.7-9 Bilirubin may 
be elevated in conditions which lead to liver cell 
damage and cholestasis, such as hemolysis, he-
patitis, drugs, chemotherapy, biliary stricture, 
neonatal hyperbilirubinaemia and Gilbert's syn-
drome. The level of serum bilirubin is not a sen-
sitive indicator of liver dysfunction because it 
does not accurately reflect the extent of liver da-
mage.6-7 

 Albumin and blood clotting factors are proteins 
synthesized in the liver. Blood tests such as the se-
rum albumin level and prothrombin time (PT) are 
measures of these proteins. As these tests evaluate 
the functional integrity of the liver, they can be cor-
rectly called “liver function tests”. However, neither 
test is specific for liver disease.  Albumin levels and 
prothrombin time are normal until late – stage dise-
ase. Abnormalities of these tests are of concern and 
are indicative of extensive liver damage.6,36,41 

 The most common laboratory abnormality seen 
in chronic hepatitis C infection is an isolated, eleva-
ted ALT activity. ALT is released into the blood stre-
am as the result of liver cell injury. It therefore ser-
ves as a fairly specific indicator of liver status but 
serum ALT elevation does not correlate well with 
histological stage of the disease and may be normal 
in any stage of chronic hepatitis C.6-12 Therefore, pa-
tients with minimal ALT elevations should be eva-
luated for the presence of chronic hepatitis.4,7,10 In 
advanced disease, an elevation in serum alkaline 
phosphatase and total bilirubin level as well as 
thrombocytopenia may be seen.7,9 ALT is often used 
to monitor the treatment of persons who have liver 
disease, to see if the treatment is working, and may 
be ordered either alone or along with other tests for 
this purpose.4,7-9,13 

 Several other tests are frequently obtained in 
patients with chronic hepatitis C.4,6,36,41 

Lactate dehydrogenase (LDH) is an enzyme 
found in many body tissues, including the liver.
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Elevated levels of LDH may indicate liver damage.4,7 

Serum alpha – fetoprotein (AFP) is a bioche-
mical marker of liver cancer but it may be mildly 
elevated in patients with chronic hepatitis C in the 
absence of liver cancer. If it is elevated, this test sho-
uld be followed closely.5,6,42-45 

Autoimmune markers may be present in as ma-
ny as one quarter of patients with hepatitis C with-
out the presence of autoimmune disease. These ma-
rkers include an anti-nuclear antibody, smooth mu-
scle antibody, anti-mitochondrial antibody or anti-
thyroid antibodies. Patients in whom autoimmune 
disease is suspected should be adequately evaluated 
before the presence of auto-antibodies is attributed 
to HCV infection.5,6,46,47 

Liver Biopsy:  The liver biopsy has been widely re-
garded as the “gold standard” for defining the liver 
disease status. However, it is not necessary for diag-
nosis but is helpful for grading the severity of dise-
ase and staging the degree of fibrosis.5,6,9,41-43,48 

 Liver fibrosis can also be estimated by means of 
a number of commercial blood tests: 1- FIBROSpect 
II (Prometheus Laboratories), 2- HepaScore (Quest 
Diagnostics) and 3 – HCV FIBROSURE (LabCorp). 
In general, it is contended that these tests are accu-
rate in determining the presence or absence of early 
(stage – 1) or advanced (stage – 4) fibrosis. How-
ever, these tests are less accurate when it comes to 
differentiating patients with moderate fibrosis.5,36 

 

INTERPRETATION OF 

LIVER TESTS RESULTS 

The approach to biochemical liver (function) tests 
may be challenging even to the experienced clini-
cian. A number of pitfalls can be encountered in the 
interpretation of common blood liver function tests. 
These tests can be normal in patients with chronic 
hepatitis or cirrhosis. While these tests (LFTs) are 
commonly used to reflect how well the liver is work-
ing, this name can be misleading, as it is not possi-
ble for any blood test to accurately assess all of the 
liver’s varied functions. Anyhow, laboratory test re-
sults can provide useful values to predict the prog-
ression of liver disease, but they generally cannot be 
interpreted without clinical information. LFTs when 
used in conjunction with other blood tests, give the 
clinician a better idea of what is wrong with the liver 
and how well the liver is working.  All of these tests 
can be performed at the same time and should in-
clude a liver panel, complete blood count (CBC), 
prothrombin time PT), and international normali-
zed ratio (INR).4-6,13,36,41,43 

 AST, ALT and alkaline phosphatase tests are 
most useful to make the distinction between hepato-
cellular and cholestatic liver disease. Testing for 
ALT and AST levels is an important component in 

orienting the diagnostic evaluation and assessing a 
patient with chronic hepatitis C. Although the se-
rum aminotransferase level correlates poorly with 
liver histology but AST: ALT ratio of ≥ 1 (although 
specific for the presence of cirrhosis) had only a 
modest positive predictive value and should not be 
the sole determinant to identify cirrhosis.36,39,41,43,48 
Standard liver tests are of limited value in assessing 
the degree of fibrosis. In practice, a combination of 
factors is used to anticipate liver histology.8-9,36,41-43 

Increased INR and thrombocytopenia is also seen 
more frequently in cirrhosis.5,6,36,41,43  However, liver 
biopsy remains the only definitive test for evalu-
ation of fibrosis.42,43,48 Commercially available blood 
markers used for predicting liver fibrosis have limi-
ted clinical utility and currently, evidence based da-
ta do not support their use.5,36 
 Additional laboratory studies that are useful in-
clude AFP level, HCV genotype and RNA level. The 
AFP is widely used in screening of hepatocellular 
carcinoma, while HCV genotype and RNA level can 
later guide the treatment process.3,36,39,41-43 Three 
virologic markers are clinically useful: (1) anti-HCV 
antibodies, markers of past or present HCV infec-
tion, (2) HCV – RNA, a direct marker of HCV repli-
cation, and (3) HCV genotype, an intrinsic characte-
ristic of HCV strains. Molecular or immunoassays 
are used in the diagnosis and management of hepa-
titis C but have no role in the assessment of disease 
severity or prognosis.38,41,43  Thus, qualitative HCV – 
RNA testing is used for diagnosis while quantitative 
testing should be reserved for use during treat-
ment.13,14,35 
 It is concluded that laboratory studies play a 
central role in assessing a patient and orienting the 
diagnostic evaluation but all tests of liver injury are 
neither highly sensitive nor specific. However, liver 
tests (LFTs) when used in conjunction with addi-
tional blood tests, give the “Clinician” a better idea 
of what is wrong with the liver and how well the li-
ver is working. By keeping track of the results from 
the laboratory tests over a period of time ahead, the 
“Clinician” may have an idea whether the liver con-
dition has stabilized, improved, resolved or worse-
ned; whether a specific treatment is working, or if 
something different needs to be tried and whether it 
is time to refer the patient for further evaluation. 
 For monitoring HCV infection and the efficacy 

of therapy, a single normal value does not rule out 
active infection, progressive liver disease, or even 
cirrhosis. Therefore, frequent retesting is recomme-
nded to assess progression or regression. 
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