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Hepatitis C Virus Genotyping

Background Information

Chronic infection with the hepatitis C virus (HCV) remains
one of the world’s most important clinical and public health
problems. It has been estimated that approximately 3% of
the world’s population is infected with HCV. This represents
nearly 170 million people worldwide.>* In the United States,
up to 3.9 million people (1.8% of the population) are
currently living with HCV, of which as many as 2.7 million
suffer from chronic infection.?3 In the Western world, chronic
damage from hepatitis C is the primary cause for end-stage
liver disease requiring liver transplantation.

Clinical Significance

The 1989 discovery of the hepatitis C virus was a major
development. Previously, it was clear that a major cause

of acute hepatitis after a blood transfusion was related to
neither hepatitis A nor to hepatitis B. This resulted in the
early name for this disease: non-A, non-B hepatitis. It is
now known that HCV is the cause for most of the non-A,
non-B hepatitis cases. HCV is a single-stranded RNA virus
that has approximately 9400 nucleotides that demonstrate
significant genetic variation. HCV replicates in the liver, and
is detectable in serum during acute and chronic infection.
The RNA polymerase lacks the proofreading functions

of DNA polymerase and introduces random nucleotide
errors. This results in a relatively high rate of spontaneous
nucleotide substitutions. As a consequence, HCV is a highly
heterogeneous virus with at least six known major genotypes
and more than 80 subtypes identified worldwide.> Genotypes
are classified based on differences in the amino acid
sequence of specific proteins.

Recent understanding of the natural history of chronic
hepatitis C has greatly expanded, and more effective
therapeutic strategies have been developed. Several studies
have shown a strong correlation between HCV genotype

and a patient’s response to various treatments. Determining
genotypes is necessary because some hepatitis C viruses
with certain genetic variations are harder to treat successfully
and usually require a different treatment approach; others
are much easier to treat and respond well to shorter
treatment schedules.

For many years, the standard of care for patients with chronic
hepatitis C infection was peginterferon (PeglFN) alfa and
ribavirin (RBV) taken for 24 to 48 weeks, depending on the
genotype. However, less than 50% of patients responded to
this therapy. In May 2011, the FDA approved the use of two
new protease inhibitors — Incevik (telaprevir) and Victrelis
(boceprevir) — for the treatment of hepatitis genotype 1, the
most common form of hepatitis in North America. The drugs,
used in conjunction with the standard interferon and ribavirin
therapies, represent the first major therapeutic advance in
the treatment of hepatitis C in more than a decade. The new
protease inhibitors block the replication of an enzyme that is
crucial for the hepatitis C virus to reproduce. In patients with
hepatitis genotype 1, the use of the new protease inhibitor
combined with the traditional antiviral treatment eliminated
the virus in 70 to 80% of all cases. Patients with the other
types of hepatitis C continue to be treated with peginterferon
and ribavirin, which is successful in 80% or more in those
with genotypes 2 and 3 infections.®®

Clinical Indications

Pre-treatment analysis of hepatitis C genotype is used
to determine duration of therapy and predict therapeutic
response.

Interpretation

The predominant HCV genotypes in the United States are 1a,
1b, 2a, 2b, and 3a; the other subtypes (4, 5, 6) are more
prominent in other parts of the world.?

Limitations of the Assay

This assay is based on the sequence variability of the 5’'UTR,
allowing differentiation between HCV genotypes 1 to 6.
Subtyping may occasionally be limited.

Methodology

The gold standard for genotyping is determining the
nucleotide sequence of an HCV isolate. Currently, this
method is not practical for the clinical diagnostic laboratory,
and a less labor-intensive technique such as line probe assay
(LiPA) is employed.
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The LiPA method uses genotypic-specific oligonucleotide
probes immobilized onto membrane strips. The end products
obtained from RT-PCR of the 5’UTR region of the clinical
isolate are then hybridized onto the membrane containing
the immobilized-oligonucleotides. A purple-brown line
develops where sequence homology occurs between the
biotinylated PCR products and the probe. Hybridization of
5'UTR amplification products with genotype specific probes
is capable of discriminating among HCV subtypes 1a, 1b,
2a-2c, 3a-3c, 4a-4h, ba, and 6a.10
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Test Overview

Test Name HCV Genotyping

Ordering Mnemonic HEPCGE

Reference Range

Capable of discriminating among HCV subtypes 1a, 1b, 2a-2c, 3a-3c, 4a-4h, 5a, and 6a

Specimen Requirements

3 mL plasma from PPT (Plasma Preparation Tube) white top tube. Centrifuge within 6 hours
of collection. Do not pour off. Refrigerated.

Testing Information

reported and billed.

Hepatitis C Genotype is a test battery that includes HCV Qual RNA and the Genotype. If the
HCV Qual RNA is positive, a Genotype will be performed. Both components of the battery
will be reported and billed. If the HCV Qual RNA is negative, only the HCV Qual RNA will be

Billing Code 80799

CPT Code

HCV Qual RNA: 87521; Hepatitis C Genotype: 87902

Technical Information Contact:

Colleen Starkey, MT(ASCP)
216.444.8792
starkec@ccf.org

Scientific Information Contact:

Gary Procop, MD
216.444.5789

procopg@ccf.org
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