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Hepatitis C Virus

Data reflected in this report are based solely on the collection of samples submitted to LabCorp for testing.
Refer to the limitations section of this report for additional guidance in interpreting the data.

Enzyme Immunoassay and Recombinant Immunoblot

Hepatitis C virus continues to be a significant public health problem with an estimated 2.7 million with
chronic HCV infection in the US. Chronic infection and the associated inflammatory response, which can
persist for decades, may result in progressive liver injury, cirrhosis, and in some cases to hepatocellular
carcinoma. Chronic HCV infection is the leading indication for liver transplantation and is the most common
cause of liver disease-associated mortality in the us.t Screening is recommended for specific populations
who may be at increased risk of infection as defined by the CDC.2 CDC introduced a confirmatory algorithm
for HCV EIA testing in 2003% using signal to cutoff ratios, which is currently in use at LabCorp. For the HCV
EIA assay, samples with HCV EIA S/C ratios >11 are considered positive and there is no need for further
confirmation by HCV Recombinant Immuno Blot Assay (RIBA). Global HCV EIA testing data analysis
indicates a 6% confirmed positivity rate (S/C ratio > 11) with an additional 1% yielding repeat reactive EIA
results with lower signal to cut-off (S/C) ratios between 1 and 11 among over 1.8 Million samples tested in

2009 (Figure 1).

HCV EIA Results

0039 6.05%

W ElA negative

M EIA Indeterminate

El& POS- needs RIBA

confirmation

B EIA POS- confirmed

Figure 1. HCV EIA result distribution (includes differentiation of EI& repeat reactives
based on EIA signal to cutoff ratios).
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Samples with S/C between 1 and 11 are tested by RIBA to confirm the presence of HCV specific
antibodies. The distribution of RIBA test results for various S/C ratios is presented in Figure 2
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RIBA Result per HCV EIA S/C Ratio
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Figure 2. Distribution of Recormbinant IrmmunoBlot &ssay (RIBA) results in various
HZY EIA signal to cutoff ratio (S/2) agroups.
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showing a marked increased likelihood of a positive RIBA with increasing S/C ratio. A positive RIBA
confirmed a reactive HCV EIA in 3.65% of samples with a S/C ratio of 1-3 vs. 66.67% of samples with a
S/C ratio of 10-11 (p < 0.0001).

HCV EIA positivity rates increased with age and were higher in men than in women (p < 0.0001) (Figure 3

HCV EIA Positivity by Age
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Figure 3. HCVY EIA positive serology results (%) observed in various age groups,
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and Figure 4).

HCV EIA Positivity by Gender
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Figure 4. HCV EIA positive serology results (%) observed in various age groups.
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HCV rates were higher in more racially mixed geographic areas (8.9% in areas with <50% Caucasians
versus 6.1% in areas with >75% Caucasian P< 0.0001) and in lower median income areas (10.4% in
areas where median income was < $30,000 as compared with 3.8% in areas where median income was
greater than $50,000 (P<0.0001) (Figure 5

HCV EIA Positivity by Geographic Racial
Category
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Figure 5. HCWY EI& positive serology results (%) in various zipcode defined racial
geographic categories.
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and
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HCV EIA Positivity by Geographic
Economic Category
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Figure 6. HCWV EI4 positive serology results (%) in various zipecode defined median
income economic categories,
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Figure 6). A recent study of HCV screening practices in an urban ambulatory care setting demonstrated a

higher likelihood of being tested and a higher HCV infection rate.* Analysis of account specialty types with
sufficient samples for analysis (=100 samples) are provided in Table 1.
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Table 1.

HCV EIA positive serology results (%) in samples collected from various specialty clinics.

Specialty HCV EIA Pos
Alcohol B Drug Abusa 21.7 %
Cardioclogist 6.7 %
Clin Lab 8.30%;
Dantistry B Oral Surgery 1.70%%
Darmatolagy 2.4 0%
Ear Nose Throat 3.2%
Emergency Medicine 4.0%
Gastroenterology 11.5%
Ganeral meadicine/internist/Farm Prac 5.6%
Hamatologist 5.3%
Hamodialysis 27.7%
Homa Haalth Care 18 . 48
Hospital 10.1%%s
Infectious Disease 8.5%
Multis pecialty clinic 2.8%
Nephrology 4.1 %
N-uru|ngv 4.3 %
Nursing Home/Geriatrics 8.6%
OB GYMN/ IVF 1.0%
Cecupational Mad 3.2%
Cnealagy 7.0%
Pathelogy/Cadavaric 10.5%
Padiatrics Z.8%
Prisons 28.7%
Psychiatry 1. S8
Public Health 10.5%:
Pulminologist 5.7 %
Rheumatology/Allergy Immunolagy 2.5%
Surgery 6.7 %
Uralogy 3.5%
ALl 7 . Q%0
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The highest positivity rates were seen in samples from alcohol and drug abuse clinics (21.7%),
hemodialysis clinics (37.7%), and prisons (28.7%). Higher rates of HCV infection in these populations is
consistent with other studies of increased HCV infection in IV drug abusing individuals® and in hemodialysis
patients.6 Account specialties with the lowest positivity rates were Obstetric/Gynecologists (1.0% HCV EIA
positive) who may be using the assay as a screen during pregnancy. The HCV EIA state map provides
positivity rates for states where sufficient test records (>100) were available for analysis

https://www.labcorp.com/wps/wcm/connect/labcorp+content/LabCorp/Education+and+Re... 4/13/2011
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Figure 7

Hepatitis C Virus Antibody Positive (%)

United States map showing percentage of positive Hepatitis C vitus antibody samples observad in 200%. Data classified using quintiles,
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(Figure 7).

Quantitative RNA
HCV viral load analysis shows the distribution of HCV concentrations in our sample set
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HCV Viral Load Distribution
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Figure 8. HCV viral load distribution in Log 10 IUAml, (THD= Target not detected,
<1.6 refers to detectable but below the limit of quantitation).
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(Figure 8). Variation in HCV levels across various age groups HCV 1U/ml is documented in Figure 9.

HCV Low & High Viral Load Frequency in
Various Age Groups
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Figure 9. HCW undetectable viral loads (%) and HCW viral loads = 1 M IAml (%) in
various age groups (THD= Target not detected).
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Samples with concentrations exceeding 1 million 1U/ml, which tend to be more refractory to treatment?t
were more likely to be seen in males (Figure 10)

HCV Low & High Viral Load Frequency by
Gender
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Figure 10. HCV undetectable viral loads (%) and HCV wviral loads = 1 M IU/ml (%)
differentiated by gender (TMD= Target not detected).
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and in those over 50 years of age (P< 0.0001)
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HCV Low & High Viral Load Frequency in
Various Age Groups
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Figure 9. HCVY undetectable viral loads (%) and HCV viral loads = 1 M IUAml (%) in
various age groups (THD= Target not detected).
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(Figure 9). There was a lower rate of samples with viral loads below the detectable limit, in samples from
geographic areas that were most racially diverse (<50% Caucasian) and in areas where median income
was lowest (<$30,000) (Figure 11

HCV Low & High Viral Load Frequency in
Geographic Racial Groups
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Figure 11. HCV undetectable viral loads (%) and HCV wviral loads = 1 M IU/ml (%)
in warious zipcode defined geographic racial groups (THND= Target not
detected).
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and Figure 12).

HCV Low & High Viral Load Frequency in
Geographic Economic Groups
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Figure 12. HCV undetectable viral loads (%) and HCV wiral loads = 1 M IUAml (%)
in various zipcode defined median income econamic groups (THD=
Target not detected),
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An undetectable viral load may be seen in patients who have resolved their infection spontaneously or in
those who have had a successful treatment response. A number of factors including access to therapy7 and
recently identified genetic factors® impacting treatment response in various racial groups may contribute to
lower rates of undetectable viral load in more racially diverse areas. An IL28B genotype has been found to
be associated with early viral response and improved sustained treatment response of HCV genotype 1
infection to pegylated Interferon plus ribivirin therapy .8:9 The favorable genotype is more common in
individuals of European ancestry (37%) as compared to African Americans (14%) and Hispanics (29%),

thus potentially explaining some of the observed differences in treatment response between racial groups.9
The distribution of undetectable viral loads as a proportion of total viral load is shown in Figure 13

https://www.labcorp.com/wps/wcm/connect/labcorp+content/LabCorp/Education+and+Re... 4/13/2011
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Figure 13

Hepatitis C Virus Undetectable Viral Load (%)

Uinited States map showing percentage of Hegatitis C wirus viral load samples, whoe BMA Gaget was not detected, obsereecd
im 2009, Data classified using quiritiles.
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for the states with sufficient volume to analyze (=50 samples).

Genotyping
The HCV genotype distribution, shown in

https://www.labcorp.com/wps/wcm/connect/labcorp+content/LabCorp/Education+and+Re... 4/13/2011
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HCV Genotype Distribution
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Figure 14. Distribution of HCWY genotypes (1-5),
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Figure 14, indicates that Genotype 1 is identified in about 77% of cases, which is consistent with previous
publications of the distribution of HCV genotypes in the US.10 The improvement in assay performance by
inclusion of the core region, in addition to the 5’ nontranslated region, has led to more accurate
assessment of the distribution of subtypes 1a (60%) and 1b (17%) as compared with some of the earlier
literature.>1-12 Genotype 1b was significantly more common in individuals >50 years of age (P<0.0001)
whereas genotype 3 was more likely to be seen in the younger population (<30 years old) (P<0.0001)

https://www.labcorp.com/wps/wcm/connect/labcorp+content/LabCorp/Education+and+Re... 4/13/2011
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HCV Genotype Distribution by Age Group
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Figure 15. HCV genotype distribution of the more common HCW genotypes
{1a,1b,2,3,and 4} in warious age groups.
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(Figure 15). Genotypes 5 and 6 were too infrequent to allow further analyses based on demographic
features. Genotype distribution did not vary significantly by gender nor by median income geography but
did show some differences based on geographic racial differences. Genotype 1 was more prevalent (83%)
in samples coming from more racially mixed geographic areas (<50% Caucasian) than in other areas
(P<0.0001)

https://www.labcorp.com/wps/wcm/connect/labcorp+content/LabCorp/Education+and+Re... 4/13/2011
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HCV Genotype Distribution in Geographic

Racial Categories
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Figure 16. HCV genotype distribution of the more common HCW genotypes
(1a,1b,2,3,and 4} in zipcode defined geographic racial groups.
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(Figure 16). Genotype distribution of types 1a, 1b, 2, and 3, and 4 in individual states (=50 specimens) is
included in Table 2.
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Table 2

HCV genotype distribution of the more common HCV genotypes (1a,1b,2.2,and 4) observed in

various states where sufficient samples were available for analysis.

State 1a

A AT
AL 5.3 %0
A L
AZ 57 %
(=" S W
=l=1 =0
= 53 %0
=T 1
oE Eg- LY
FL =6 e
L= 50 %0
a 52 %
11=1 EE-L
Ik 632 %
M 5 3 %0
4] ER L
Y 55 %0
LA, G
PAA, 5 8%
[]=1 &7 v
Pl Sl By
(X1 = i
(XT=1 5.3 %
M 0
MT 5 5 %0
=] CEL
MNE 57 %
U] L
(5] 50 %0
P =7 %a
L = 1 %5
Y =6
oH 55%0
(=104 a7
SR 5 5%
A, L
PR &7 %
BRI [ =00
Bc 52 %
TH G
T 1LY
T =6
Wl 52 %0
WA, EEL
Wi 51 %0
LA e
WY 56%%

Referen

H w0 N PR

o

© 2011 Laboratary Corporation of America® Holdings. all Rights Ressrved. aEm

ces:

1b

Loy
16%0
L i %
12 %0
L
Ly
=1 %
T Y
11 %G
1%
20%
LS,
28 %
1%
14 %
L7
10%a
1O
1 3%
Ly
20%0
LSy
10%0
L5 %
10 %0
L7 o
=%

11
1 8%
LAY
= 0%
ZOwa
L%
1 1%
E-L
L3y
8%

Lo

ER- L
L%
- L
11 %
18%0
t- LY
=
e

L

2

F+ LT
12 %0
11%a
F L
1 a4 W
1 3%
12 %0
<&

B

13
12%0
- L
17 %o
¥

17 %0
13 %
1 %
L

1%
o

=L

LY

13%
1 iy
117
B

1 8%
1%,
ELT

1%
13%,
10%a
11%
17
1%
100y
15%0
10
10%a
¥

12 %0
17 %
ELT

1=,
E L
1%
E LT

3

132 %
7 %0
12,
15%
13%
1 3%
10%G
1%
Sap
L™
&%
F W
S50
L
1m0,
13 %
10%
=
13%G
el
7 %0
16 %
13%
10%,
1i5%5
L
18%
el
ELT
1LE%
138G
12 %
B89%
1.4
16%%
7 e
10%0
1k By
8%
10%
1 0%
1=%
8%
1=,
14
11%
8%

4

DS
0.7 %
1.0%
1.3%
1.2%s
1.6
o W
1. 6%
i.9%%
1.1 %
0. 9%
1.3 %
EW- T
=R L
0. 3%
1.1%
0. 8%
=L
o W
0. P
1.1%
2.1%
0.6%
=R L
0. 0%
1.0%
0. 0%
1.3%
2.8%
0. 5%
1.6%
1.7 %
0. 9%
0.7 %
1.6%
1.1%
0. 0%
LR L
0. 8%
1.0%
1.0
0.7 ¥
1.4 %
1.1%
0. 0%
=L
0.0%

Page 15 of 16

Ghany MG, Strader DB, Thomas DL, Seeff LB. Diagnosis, management, and treatment of Hepatitis C: an update. Hepatology 2009 49(4).

Centers for Disease Control and Prevention. Hepatitis C information for health professionals.

Alter MJ, Kuhnert WL, Finelli L. Guidelines for HCV EIA confirmation & reporting. MMWR Feb 7, 2003 vol 52(RR-3): 1-16.

Southern WN, Drainoni ML, Smith BD, et al. Hepatitis C testing practices and prevalence in high risk urban ambulatory care settings. J

Viral Hepat. 2010; May 20 (Epub ahead of print).

Edlin BR, Carden MR. Injection drug users: the overlooked core of the hepatitis C epidemic. Clin infect Dis. 2006 Mar 1;42(5):669-672.

Fabrizi F, Lunghi G, Ganeshan SV, et al. Hepatitis C virus infection and the dialysis patient. Semin Dial. 2007; Sept-Oct; 20(5):416-422.

Leverence RR, Williams RL, Pace W, et al. Context of clinical care: the case of hepatitis C in underserved communities - - a report from the

primary care multiethnic network (PRIME Net) consortium. J Am Brd Fam Phys 2009; 22(6): 638-646.

Ge D, Fellay J, Thompson AJ, et al. Genetic variation in IL28B predicts hepatitis C treatment-induced viral clearance. Nature 2009; 461:

399-401.

Thompson AJ, Muir AJ, Sulkowski MS, et al. Interleukin-28B polymorphism improves viral kinetics and is the strongest pretreatment

predictor of sustained virologic response in hepatitis C virus-1 patients. Gastroenterology 2010; 139(1): 120-129.

https://www.labcorp.com/wps/wcm/connect/labcorp+content/LabCorp/Education+and+Re... 4/13/2011



Hepatitis C Virus Page 16 of 16

10. Nainan OV, Alter MJ, Kruszon-Moran D, et al. Hepatitis C genotypes and viral concentrations in participants of a general population survey
in the United States. Gastroenterology 2006; 131(2): 478-484.

11. Chen Z, Weck KE. Hepatitis C virus genotyping: interrogation of the 5’ untranslated region cannot accurately distinguish genotypes 1a and
1b.

12. Nolte FS, Green AM, Fiebelkorn KR, et al. Clinical evaluation of two methods for genotyping hepatitis C virus based on analysis of the 5’

noncoding region. J Clin Microbiol 2003; 41(4): 1558-64.

https://www.labcorp.com/wps/wcm/connect/labcorp+content/LabCorp/Education+and+Re... 4/13/2011



