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! 02553870
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intended Use

The VERSANTE HCV RNA 3.0 Assay (bDNA) is & signal amplification nucleic acid probe assay for
the guantitation of numan hepatitis C viral RNA {HCV RNA) in Lhe serum or plasma (EDTA and
ACD} of HCV-infecled individuais using the Bayer Systern 340 bDNA Analyzer. Specimens
tonfaining HCV genotypes 1-6 have been validated for quaniitation in the assay.

The VERSANT HCV RNA 3.0 Assay (BDNA} is intendad for use as an aid in the managemenl of
HCVanfected patients undergoing anti-viral therapy. The assay measures HCV RNA levels at
basehine and during treatment and 15 usetul in predicling non-sustained vieologieal response to
HCV therapy

The results from the VERSANT HCWV RNA 3.0 Assay {bDNA} must be interpreted within the context
af all relevant clinical and laboratory lindings

Asnay perormance characieristics have been established only for indnadusis treated with
interferon affa-2b plus ribavinn No information s avaitable on the assay's predictive values when
other therapies are used

WARNINGS:
The pasitive predictive values of HCY RNA levels (i e prediction of sustzined virclogical respanse)
Are nobintended for use in guiding therapy

The VERSANT HCY RNA 3.0 Assay (BDNA) is not mtended lor use in the diagnosis or
confirmation of HCY infection

This assay has not beer FDA approved for the screen ng of bloed or plasma danors

Summary and Explanation

The hepatilis C vires is a seriows public health problem. Because HCV infections are so
widespread. with an estimated 150 million people infected worldwide, early detection is essental to
help control the disease.* HCV is the causative agent lor most blood-bome nan-A, non-B hepatis
{NANB) 23 and is ransmitted primarily through contaminated blood and blood products,
inlravenous drug wse. and to some extent by other close personal conlact !

HOCV mfection is asymptomatic or mildly symptomalic in the majority of cases and is characterized
prmarly by elevated alanine aminolransferase (ALT) levels ¢ Approximately half the patients
nfected with HCV devetop chronic liver disease and 20% of these develop ehronic active hepatitis
ar arrhgss HOV 1S also a causative factor in the development of hepalacetular carcinoma.s

HCY 1 a positive-stranded RNA wirus of approximately 9400 nucleotides ceding for a care, an
envelope, and five nonstructural domains & HCV is dlosaly related in structure to the Ravivruses. Of
thte six major HCV genotypes for which coding sequences have been identified, the &' untranslated
requon (5-UTR) and a pertion of the core ragion are most highly conserved 58

[etection of HCY 15 usually based on serologic sereening for anti-viral antibodies with enzyme-
bnked immunasorbent assays [ELISA) or enzyme immunoassays (E14). Confirmatery tests includs
an immunoblot assay and HCV RNA tests ! 9 Because the ELISA and other anti-HCV detection
tesls rely on antibody production, hese tests are inherently less sensitve early in the disease or
whert antbody produchon is low, as observed in hemodialysis or immunecompromised

pahients ¥ 19 Nucleic acid based tesls for HCV RNA have been shown to detect HCV an average of
51 days earher thar anlibody-based tests ** Researchers have found that nearly 100% of serumn
samples from seroposttive symetomatic patients and fom seropositive blood donars with elevated
ALT fevels have detectable fevels of HCY RNA.12-19

fhere have been recent advances in the understanding of HCV disease and therapy oplions
avadable Combination therapy with interferon plus ribavirin has been shown in saveral studies to
be mare affective than interferon monotherapy.® .17 However, patients with high prefreatment
levels of HCV RNA and palienls with HCV genotype 1 1espond less wel to treatment 18-21 in
patients who respond to therapy, HCY RNA levels decline and the initial rate of RNA decline may
bz predicive of the long lerm response to thetapy. 22 These abservations and others sugges! (hat
quanttation of HCY RNA can contribute significantly to evaluating HCV disease prognosis
selecting approphiate reatment regimens, and monitoring therapy.

Assay Principles

The VERSANT HOV RMA 3.0 Assay (bONAYis a sandwich nuclew acid hybridizalion procedure for
the direct guantitation of HCV RNA in human serum and plasma AMter HCV genomic RNA is
refensed from the virions, the RNA is captured onto a microwell by a set of spedific, synthetc
algonucicolide caplire probes. A set of larget probes hybridizes to both the viral RNA and the pre-
amghfier probes. The caplure probes and the target prabes tind 1o the 5' untranslated and care
regions of the HCY genome. The amplifier probe subsequently hybndizes tc the pre-amphfies
forming a branched ONA {bDNAT complex

Multiple copies of an glkating phosphatase (AP} labeled prabe are then hybridized to this
rmmobhzed complex. Delection is achieved by incubaling the AP-bound complex with a
themiuriinescent substrate. Light emission is directly related to the amount of HCV RNA present
i each sample. and results are recorded as relative gt units (RLUs) by the Bayer System 340
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BONA Analyzer. A standard curve is defined by light emission from standards containing known
concenlrations of recombinant single-skranded phage DNA. Concentrations of HCV RNA
specimens are determined [rom this standard curve,

Chemilurninescent
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Materials Provided
Understanding the Symbols

The following symbols may appear on the labeling and packaging

Symbol Definition
{n vitro diagnostic device

REF Catalog Numbes

| I Manutactured by
ec[rer ] Authorized Representative
c € CE Mark with notified body
0459

J/ (3 Temperature fimdtation (2°-8°C)
c

n Conlents sufficient for {n} tests
Batch code
8 Use by
2003-03-24 Dale formal {year-month-day)
2003-03 Date format (year-month)
t' Store upnght
—
up

Kit contains sulficient reagents and materrals to perform either one complete or four partal plate
assays.

BOX1

Component Quantity Descripticn Storage

Lysis Diluent {x15mL  buffered proten solution with sodium azide 2t g°C
{< 0.1%) and other preservatives

Lysis Reagent Tx22mi  proteinase K solution with sodium azide 2210 8°C

< 0.1%} and other preservatives

Capture Probes 1x120 il synthetic oligonucizotides n buffered solution 2 to 8°C
with sodium azide {< 0.1%) and other
preservalives

Target Probes Tx 120k synthetic oligonucleotides in buffered solulion 27 10 8°C
with sadium azide (< 0.1%) and other
preservatives

Wash & 2x440mL  buffered solution wilh sodium azide 2710 30°C
{< 0.1%} and other praservatives

Wash 8 2x320mb buffered solutian with sodium azide %10 30°C
(< 0.1%) and other preservatives

Capture Wels 8slrips12  polystyrene microwells coated with synthetic  2°1o 8°C

wells gach  oligonuclaotides

Barrier Filim 1x 6 sheets  high density polyethylene sheets 2710 30°C

Fre-Ampliher! Tx28ml  buttered protein salution with sodium aside w0 §°C

Amplifier Diluent (< 0.1%) and other preservatives

Label Miluent fx15mt buflered protein solution with sodium azde 271 8°C
(< D.1%,) and other preservatives

Dextran Sulfate Patdml 40% dextran sulfale solution with sodium azide 7° (¢ °C
(< 0.1%}) and other preservatives

Pre-Amplifier Fx 130 4L synihete aligonucleotides in uffered solulior 2¢ 1o §°C

Probes with sodium azide (< £.1%) and other
preservalives

Ampiifier Probe Pxi3tpl synthete oligonuclectides i buflered solion 2° to 850
with sodium azide (< 0.1%} and other
preservatives

Subsirate Tx12mb  chemiluminescenl substrate {Lumi-Phos® Pius) 2°1u 8°C

Substrate Enhancer 1x12ml  aqueous solulion with sodwum azide %10 §°C

{< 0.1%) and other preservatives

Y
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BOX 2
Compoaent Quantity Description Storage
| abei Probe 1x 140 ul  enzyme-labeled synthetic olijonuciectides in -60” to -80°C
buffered solulion with sodium azide (< 0.1%)
and other preservatives
High Positve 4x 105l human plasma conlaining recombinant 60" 1o -80°C
Loniol single-stranded phage DNA with sodium
azide (= 0.1%) and other preservatives
| ow Positiug 4x 105 pb - human plasma containing BPL-reated HCY  -60° 10 -80°C
Cenlral with sodivm azide (< 0.1%) and other
presenvalives
Negatnve Carltral 4 %105 pl human plasma nonreactve far HCV with <607 10 -80°C
sodium azide (< (.1%] and cther
preservatives
Standards A. O 1x 440 ulf  human plasma containing re ambinant B0 1o -B0°C
level singie-stranded phage DNA with sadium
azide (< 0.1%) and other preservatives
Standards B. G 1x220 i/ human plasma contaning re zombinant -60° t0 -80°C
fevel single-siranded phage DNA with sodium
azde {< 0.1%) and other preservatives
Standard E 1x660 0L human plasma conlaining reombinant <60 tg -80"C
single-stranded phage DNA with sedium
aride (< 0.1%) and olher preservatives
Materials Required But Not Provided

10 mL slerile-packaged serological pipeltes

12 channel pipette capable of dispensing 50 to 200 i {ac uracy less than + 5%) and 50 mi
sterile-packaged, dispesable reservors

Pasitive displacement prpette capatbile of dispensing 110 7 mL

Precesion pipeties capable of dispensing 25 to 1000 plL (accuracy less than + 5%) and
sterile-packaged. aerosol-resistant. disposatle lips

15 and 50 mt slenle-packaged. disposable polypropylene tubes

Biank microwells, black {Cat No 112022)

Bleach, unscented (5.25% sodum hypochlorite)

Bayer System 340 bONA Analyzer with Data Management Software {DMS), version 7.0.0 or
greaier, for the VERSANT HCY RNA 3.0 Assay (BDNA)

Vortex mixer

Water bath [37° + 2.5°C)

0% Ethanod

Warnings and Precautions
For In Witro Dragnostic Use

X

R42/43, Harmful! leritant! May cause sensitization by mhalation and skin contact

R36/27/38, hriating to eyes. respiratory system and skin. In case of contac! wath

526.536.  eyes, nnse immedialely with plenty of water and seek medical advice.

523 Wear suilable profective clothing Oo nul breathe spray. Contains:
Protesnase ¥, Lys s Reagent

CAUTION! POTENTIAL BIOHAZARD. This product contains human plasma or other
human source materal. The low positive contral contains human plasma and heta
propiolactone (BPL)-treated HOWV viral material. Handle this product according 1o
established good laboratory practices and universal precaulions 23-29

The human source components were tesled and found negative for anti-HIV (lypes 1 and 2).
anti-HCW. and HBsAg by FDA recornmended {approvedficensed) tests.

Because no test method can offer complete assurance that laboratery specimens do not
contain HIV. hepalilis B virus, or other infeclious agerits, specimens should be handled at the
BSL 2 as recommended for any potentially infectious human serum or blood specimen in the
CDC-NIH manual. Bipsafety in Microbiological and Biomedical Lahoratories, 3¢ Edition,
1993 and NCCL5 Approved Guidehine M28-A, Protection of Laboralory Workers from
Instrument Biohazards and Infectious Disease Transmittec by Blood, Bedy Fluids, and
Tissue

Dispeosat. Dispose of hazardous or biologically contaminated materials according lo the
prachces of your nstitution. Discard all matenals in a sale and acceptable manner. and in
compliance with al! federal. state. and local reguirements.

CALTEON Sodium azide in the reagents can react with copper and fead plumbing ta form
explosive metal azides On disposa. flush reagents with a large volume of water to pravent
the bulldup of melal andes, f dispasal into a drain is in compliance with federal, state, and
local requirements

Perform the procedure using universal precautons

Distnfect spills promptly using a 0.5% sodium hypochlorite soiution {1:10 viv househofd
Lieach) or equivalent disinfectar). Hardle contaminaled materials as biohazardous.

Wirar persanal protective apparel, mctutding disposable gloves, throughout the assay
provesure Thoroughly wash hands after removing gloves, and dispase of gloves as
aohazardous waste

i} nol eat, drink. smoke. or apply cosmetics i areas whete reagents or specimens are
handied

Avoid the use af sharp abjects wherever possible

If skin of mucous membrane exposure accurs, tmmediately wash the area wilh copious
amounits of water. Seek medical advice

Do nat pipette by mouth

Use all pipetting devices and mslruments with care and follow the manufacturers’ instruchions
for calibraban and quality control.

Use aerosol-resistant pipelte lips and use a new lip every fime a volume 15 dispensed

Do not use reagents f precipitale is wisible after bringing 1o specified temperature.

3o nut use components beyond the expiration date printed on the kit boxes

Da nat mix components from lol to lot.

Use alf kil components within 4 weeks after opening any component,

Return all compenents to the appropriate storage condilion after prepanng the working
reagents. i

The controls (Negative. Low Posilive. and High Posilive) are supplied as single use vials.
For stabilty of Ihe working reagents, refer lo the Assay Procedure section

Do not interchange vial or boltle caps as cross-contamingtion may oceur,

Do nat et the plate stand dry afler any incubation. Prepare Whe rext reagent before the plales
are gjecled. Add the next reagent 1o the plate and press Start within 4 minutes of ejection. If
more than 4 minutes elapses. then the assay un may be campromised and the Bayer
Systemn 340 enters a warning message inlo the event log.

Specimen Collection and Handling
Mo special preparation of the individual is required prior fo specsmen collection. However, proper
specimen handhing 1s very important ta protect the RNA from degradation

Trus assay requires 50 Ll of sample for a single determination.

Coltect blood observing universal precautions for venipuncture

Far serum samples, collect blood in sterile tubes with no anticoagutants or in serum
separalor tubes. Allow binod to clot at room temperature and centrifuge within 4 hours 1o
separate serum from cells. Use standard laboratory procedures Lo remove serum asepticahy
fram the clot within 4 houss of collection

For plasma samples. collect hlpod in sterile tubes containing EDTA (K7) ar ACD. Store who'e
binod at room lemperature. Do not refrigerate. Remave plasma from cells within 4 hours of
cullection. Separale by centrifugation at 1000 x g for 10 te 15 minutes and use standard
laboratory procedures (o remave the plasma

Do not clarify specimens by fillration or further centrifugation

Store specimens at -80° to -80°C in sierlle, screw-capped tudes. Specimens may a'so be
stored &t 27 1o 8°C for up to 48 hours or at -20°C in a non-frost fee reezer for up Lo 72 houts
prior to freezing at -60* to -80°C

Avoid reprated freezerthaw of the samples.”

Handle all speamens as if capable of transmilting infection.

IFnecessary to ship, ship specimens frozen o dry ice. Package and label in compliance with
federal and internationat requlalions covering the transpont of chnical samgles and efioiogicat
agents

* For data see section Multipte Freeze/Thaw below

Assay Procedure
The procedure consists of two major activities: hybridizing the probes and measuring the hght
output

PROCEDURAL NOTES:

The Data Management Software reports HCV results in copiesimd. and UL (World iHeaith
Organizalion or WHO units) 28 See the Product Insert Supplement {or the conversion facior
One plate containg & strips (96 wells) with he capacily for 84 samples

Room temperature is 18° o 30°C

Ciezn alt pipettors and the benchtop with 70% ethanol before starting the procedure

Reler 1o the operaloi's manual for the Bayer System 340 bDNA Analyzer for more
information about prepanng and using the analyzer and fo the operalor's manual for the DMS
for wformation about printing a plate map and analyzing assay data.

Preparing the Bayer System 340 bDNA Analyzer

Refer 1o Analyzing Samples in the operator's manual for more information

@ r

Ensure thal all maintenance has been performed. If required, update the maintenance log
Check the Tevels of rinse and cleaning solutions on the analyzer. Add solution a5 necessary
Wearing clean gloves, place a new barrier film on the frame.

Place a silicone layer over the barrier film 1o complete the Sealing Pad.

Select Test from the Main Menu.

Select Automated. Follow the instructions to select HCV RNA 3.0 Assay

NOTE: Always add samples (o the left plate first.

Select the number of strips per plale. If only the Jeft plate has samples, select 0 Strips Jor the
right plate

NOTE: If 8 stnps or fess are run, use blank, black microwells as necessary to fill the left ang
right plates.

Day 1 Procedure Hybridizing the Capture and Target Probes
NOTE: Bring the poush containing the Capture Wells to roam temperature before apening

1
2

Create a Sample 1D file using the OMS

Place the Lysis Diluentin a 37°C water bath lor 10 1o 20 minutes or unlil any visible crysials
dessolve and mix

Place the Lysis Reagent, Caplure Probes, and Targel Probes on the bench top and bring to
room lemperalure.

Place the specimens, siandards (A, B, C, D, ard £) and one wial of each of the controls
{Nogative, Low Posilive. and High Positive) in cold water 1o thaw, then kaep an ice

Prenare the Lysis Working Reagent in @ 50 ml palypropylene tube. Use 15 ml
piypropylene tube for smaller volumes.

a Add the volume apprapriate to the number of strips used in the assay:

Capture Well Specimen  Lysis Lysis Capture Target
Strips Samples Dituent Reagent Prohes Probes
f 84 10.5 mlL 1.44 ml 100 jl. 100 ul.
& 60 788 ml 1.08 mbL 75 ul 75k
5 48 656 mL 080 mL 63 nl 83!
4 36 525mbL 07ZmL 50 uk 50l
3 24 394 mL 054 mt 38t 38l
2 12 263mlL 0.36 mt 25 ul 25l

20
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b Cap, then invert tube 10 fimes, vortex 5 seconds, and invert another 10 imes lo mix
Store at room lemperature and tet foam settle,
Discard if not used within 2.5 hours
Weating clear gloves, place capture well strips in a plate. Press the capture well stnps firmly
inta the plate unlil the tops of the strips are level Remove the labs, Immediately return
unused slrips to the pouch, seal, date, and store a1 2° to 8°C.
Use blank, black microwelts as necessary o Iill the plate
NOTE: Ensure that the plale notches are on lhe keft
Place each assay ptate in the Sample Orientalion Tool 3s described in the operator's manual
lor the Bayer System 340 bDNA Analyzer.
Add 100 pl of Lysis Working Reagent lo each well. Use a tweive-channe pipette and fill lhe
plate from row A to row H.
Vorlex the specimens, stardards, and controls to mix
Using a 25 to 200 pL variabie or a 50 L fixed pigette and a new tip for each sample. Iransfer
50l from each specimen. slandard, or control inlo the appropriate capture well according
to the plate map:
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Sld 15 Standard A through £, N-Cliis Negative Coniral, L-PCH and H-PCH! are Low and High
Positive Cantrols, respeclively.

Immedialely return remaining specimens and standards to -60° to -80°C_ Standards and
spetimens may be frozen and thawed up to four brnes. Discard remaining hawed Negative,
Low Posiive, and High Positive control matenal

When prompted place the plates on the ‘oading lray of the analyzer. If & strips o less are run,
use blank, black microwells 1o fill the left and nght plates as necessary

Place the assembled Sealng Pad on each plaie Close the analyzer access door ang press
Start

NOTE: The overnight mcubation consists of a 1 hour incubation, followed by a cool cycle,
and then a 14 hour incubation. The analyzer displays the ime remaining for each incubation
Incubate 15 to 18 hours {overnight). Afler 15 hours, the anatyzer enlers 2 hold mode untit you
proceed with the next step

Day 2 Procedure Hybridizing the Pre-Amplifier and Amplifier Probes
NOTE: If Wash A and Wash B are stored at 2° to 8, aliow 2 hours to bring the (e room
temperalure, and mix by inverting each boltle several trnes before adding to the analyzer bottles

NOTE: Each cooliwash cycle takes approximately 20 mir utes depending on the room
temperature: The instrument washes and aspirates reagent from the wells. ejects the plates, then
teeps at the end of each cycle Leave the piates on the analyzer healer tray while adding the next
reagent

CAUTIGN: Do not let the plate stand dry. Prepare the next reagent before lhe plates are ejected
Add the next reagent to the plate and press Start within 4 minutes of ejection. If more than

4 minutes elapses, then the assay may be compromised and the Bayer System 340 bDNA
Analyzer enlers a warning messaga inlo the event log

1

Ensure Wash A and Wash B boltles have enough sotution for the number of strips used in
the assay. Add solution as necessary

Capture Specimen
Welt Strips Samples Wash A Wash B
84 440 mL (1 Botile} 320 mL {1 Bollle}

£ 60 440 mi 320 mL

Z 48 440 i 320 mL

4 36 440 mL 320mL

K] 24 220 mL 200 mL

2 12 220 mL 160 mL

Flace the Pre-Amplifier/Amphfier Diluent and Dextran Sulfate in 2 37°C waler bath for at

least 10 minules. Swirl the botile with Dextran Sulfat: and invert Ihe dituent several imes to

mix unlil homogeneous. Keep at 37°C

Prepare the Pre-Amplifies/Amplifier Working Dilucnt in a 50 mL polyprapylene tube. Use 3

15 mb polypropylene tube for smaller volumes

S Ardd he volume approprale o the number of s7Ips used in the assay, Add Dextran
Sulfate using a positive displacement pipette.

Capture Specimen Pre-Amplifier/ Dextran

Well Strips Samples Amplifier Diluent Sulfate

8 84 210mL e T
6 60 B.amL 60mlL

3 48 15.0 mb 50mL

4 36 1Z0mL 40mL

3 24 aomL 30mbL

2 12 6 0mlL 20mL

b Cap lube, then invert 10 ines and vorex 20 sezonds o mix, Repeat unlil diluent 15

thoroughly mixed.

Working diluent may be very faamy Place in a 37°C water bath and let loam dissipate
Drscard if not used within 2 hours
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Place the Pre-Amplifier Probes an the benchlop and bring to room lemperature
Prepare the Pre-Amplifier Working Reagentina 15 mL polypropylene tube
a. Add the volume appropriate fo the number of sinps used in the asgsay:

Capture Specimen Pre-Amplifier/Amplifier

Well Strips Samples Working Diluent Pre-Amplifier Probes

B 84 13.0mL 100 L

3] B0 98mL 75 ul

5 48 84 mL 65 ul

4 36 72ml 35k

3 2 51mL 39l

2 12 39mL 30l

0. Captube, then invert 10 fimes and vortex 5 to 20 seconds to mix. Repeat untit reagenl

is thoroughly mixed. Place in a 37°C water bath and lel foam dissipate
Discard if not used wilhin 30 minutes.
When the overighl incubation is completed, press Start on the analyzer to cool and wash
the plates.
The coclfwash cycle lakes about 20 minutes.
When the plates are ejected, immediately add 100 it of Pre-Amplifier Waorking Reagent to
each well. Use a tweive-channe! pipette and fill the plate fom row A tg row H
Press Start.
The incubation takes 30 minutes and is followed by a coolfwash cycle. Prepare the Amplifier
Working Reagent when the cooliwash cydle starts.
Flace the Ampiifier Probe on the bench top and bring to room temperature
Prepare the Amplifier Working Reagent in a 15 ml polypropyiene tube
a. Add the volume appropriate 1o the number of strips used in the assay

Capture Specimen Pre-AmplifierfAmplifier  Amplifier

Well Strips Samples Working Diluent Probe

[ 84 13.0mL 100 L

& 60 9.8 mt 75 L

5 48 84 mL 65l

4 36 ' i2mL 55 ul

3 24 Siml 3l

2 12 39mL 30

b Caplube, then invert 10 limes and vortex 5 ta 20 seconds to mix, Repeat until reagent

15 tharoughly mixed. Place in 37°C water bath and let foam dissipate
Discard if not used within 30 minutes.
When the plates are ejected, immediately add 100 pL of Amplifier Working Reagent to each
well. Use a twelve-channel pipette and fill the plate from row A to row H
Press Start.
The incubalian takes 30 minutes and is foliowed by a cooliwash cycle

Hybridizing the Label Probe
1.

e

Mea
1.

Place the Label Diluent in a 37°C waler balh for at leas! 10 minutes. Mix by mverting the
bottie several times.

Thaw the Label Probe in cold waler (4 to 15°C;) just before using.

NOTE: Immediately return any unused Label Probe lo 60" to -80°C freezer

When the cooliwash cycle slarts, prepare the Label Working Reagent in a 15 mlL
polypropylene tube.

a. Addthe volume appropriate Io the number of strips used in the assay:

Capture Specimen Labet Label

Well Strips Samples Diluent Probe

8 84 120mL 100 pt

6 60 5.0mL 75pL

5 43 7.5 ml B3 pt

4 % 6.0mL 50 pul

3 24 50mL 41l

2 12 36 ml 30 uL

b Caplube, then invent 10 times. Store al room temperalure and et foam dissipate

Discard i rot used within 30 minutes.
When the plates are ejecled, immediately add 100 L of Label Working Reagent o each
well. Use a twelve-channel pipette and fil! the plate from row A to row .
Press Start.
The incubalion takes 45 minutes and is followed by a cooliwash cycle
At the beginning of the Label Probe incubation. place the Subst:zte and Substrale Enhancer
on the bench top and bring to room lemperature.

suring the Light Output

When the wash cycle starts, prepare the Substrate Working Reagentin a 15 mL
polypropylene tube.

3. Add the volume appropriate to the numoer of strips usedin he assay:

Capture Specimen Substrate

Well Strips Samples Substrate Enhancer

8 B4 MomL 1Cml -
8 i) 8.3mL 0.75mL

5 48 6.9 mL .63 mL

4 36 55mL 0.50 mL

3 24 4.1 mh 038 mL

2z 12 2.8 mL .25 mL

b Cap tube and invert 10 imes to mix. Store g} 00N temperatyre

Discard if not used within 30 minutes
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2. When the plates are gjecled. immediately add 80 ulL of Substrate Working Reagent to each
well. Use a twelve-channel pipette and I the plate from row A lo raw H,

3 Press Start
The incubation takes 30 minules

Analyzing the Data

During the substrate incubation, prepare the DMS 1o receive the data from the analyzer

Tre anatyrer automatically reads the hght units in each of the wedls of the plates and transfers the
dala to the DMS for analys's.

Calibrating the Assay

Run the five kit standards with each assay lo generate a standard curve. Refer to the plate map in
Hybridizing the Caplure and Target Probes for placement. The standard curve is used to delermine
the viral load in each sample

Quality Contro!

Ta monitor assay performance, three levels of controt material must be included with avery assay

Treal all controt samples the same as specimens

The assay is considered vafid if all the foliowing conditions occur:

. The values delermined for the HCV positive controls are whin the specified range
The relative light units {(RLUS) for the standards are
geometric mean RLU Sid A > RLU Std B > RLU Sk € > geomelric mean RLU Std D >
geametric mean RLU Std E. The geometric means are calculated by the DMS software.
The HCV Negafive Cantrol has a value = 3200 copies/mL
IFany of the above condifions are nol mel, do not report pailent results from the afected run
Determine the cause for qualily controf failure and repeat run

I the assay must be repeated, then do the following
Review thase instructions to ensure that the assay is performed according to lhe procedure
recormended by Bayer Diagnoslice.
Venfy thal the: standards and controls are in the appropriate: Jocation specified by the plate
map.

. Venfy that the malerials are not expired
venfy thal the required Bayer Syslern 340 bONA Analyzer imaintenance was pertormed.

Standardization

The VERSANT HCV 3.0 RNA Assay (BDNA) is standardized in copiesiml. using an RNA transcript
denved from the & untranstated and core regons of the HCV gename as a reference. The quantity
of the RNA in the standard 1s determined by three independent analytical methods 2/ The
correlation between results in ILiml and copies/mt. was delermined by quantitating the WHO 1HCV
Standard in the VERSANT HCV 3.0 RNA Assay (bBDNA] using the RNA lranscriplt reference
matenal. The WHO HCV Standard lot number and conversion fagtor used to converl the result
from copies/mL. g 1UimL may he found in the Praduct Insert Supplement

Calculation of Results

The data output from the Bayer System 340 bDNA Analyzer are reported as relative hght units
{RLUs}. The light emitted is directly relatec to the number of HCY RNA copies/mL. A 4-parameter
logistic curve is used to mode! the logarthm of the RLUS a5 a function of the logarithm of HCY RNA
concentration

The DMS uses the abserved RLUs and the concentrations of the five slandard curve points to
determine the best curve fit ta plot the standard curve and calculate the concentration of HOV RNA
for each control and patient sample. The standarg curve is calculaled from mine wells of standards
(cne well each of Standards B and C, two welfs each of Standards A and D, and three wells of
Standard E) The results of each assay are printed in a report.

The Data Managemeni Software (DMS) reports test results in copiesiml and the Warld Health
Organization (WHQ) International Units {RJimL}.26 Refer to the VE RSANT HCV RNA 3.0 Assay
{BONA) Product Insert Supplement for the conversion factor.

Results presentad in International Units per miliiliter {IU/mL) were otained usIng a conversion
factor of 5.2 copiesfil). This conversion lactor was determined by characterzing the VERSANT
HCV RNA 3 § Assay {BDNA) standardization system using WHO HCV Standard Lot Ne. 96/790

Interpretation of Resuits

Quantitation Limits

The following quanlitation kmils ace defincd for the VERSANT HCY RNA 3.0 Assay (bONAY.

- The Limit of Detection (LoD) is the lowest concentration of virus that yields an assay result at
or above the Detection Cutaff in 95% of replicate determinations. The LoD for this assay is
1,000 Ul {5,200 HCV RNA copiesmlL ).

. The Deteclion Cutolf {DC) is the point on the assay quantitation scale such thal 95% of
negalive specimens produce results frelow this cutolf with 95% conhidence. The DC for (his
assay 1s 615 1UfmL (3,200 HCV RNA copiesimt )

The Upper Quantitation Limit {UIQL } for this assay has been retermined to be
7.690,000 [UtmL (40,000.000 HCV RNA caples/mL)

. The quaniitation range of the assay is from 615 IimL {3,200 HCY RNA copiesimt) to
7,690,000 Ufml (40 000.000 HCV RNA copiesiml )

CAUTION

Results reported betwaen DC (615 WimL) and LoD {1,000 1UimL) must be interpreted with caution

because the detection rale of he assay aradually decreases from ©5% at 1.000 1UimL 1o 39 5% at

615 1inL. and the variability of the assay increases from 26.6% CV at 1,000 1UfmL to 32 4% Cv

al 615 Ut

Establishment of Cutoff and Threshold Values

The Detectian Cutoff {DC) was estabiistied in preclinical trials and confirmed in the chmcal triat

using specimens from 999 HCV-seronegalive volunteer biood danors,

The Limit of Detection (LoD} was establshed by interpolation betwe=n the two reproducibilty panel
members that had percent detection results that bracketed 95% desection. Each panel member
had 216 determinations .

The optimal threshold values at Weeks 4, 8, 12, and 24 for prediction of non-sustained virclogicat
response were chosen based on the viral load, or log drop in viral load from baseling, with the
largest aumber of predicted non-sustained virclogical responders and a negative predictive value
{NPV} o = 95%. The 2-og drop in viral load from baseline established for Weeks 8, 12,and 24 in
this study is consistent with (he fog drop in viral foad reported in the 2002 NIH HCY Consensus
Staternent 28

Assay results are reported as follows:
. Values below the DC are reported as “< 3200™ HCV RNA copiesiml. and *< 815" iim!
. Values between the DC and the UQL are reported as a quanlitaion. 1 e, numbers,
. Values above the UQL are reported as "> 40000000 HCY RNA copies/mL and
"> TE92310" IWmL

Interpretation of Clinical Results

Prediction Rules Using Viral Load and Log Drop Thresholds

The performance of he VERSANT HCV RNA 3.0 Assay (hDNA) was evaluated lor prediction of
virological response in 351 chronic HCV-infecled subjects who had undergone standard treatment
wilh interferon alfa-2b plus nbawirin (REBETRON#) for up 1o 48 weeks {see the Performance
Charactenstics section for mare detail on the clinical study design and results}. Prediction rules at
Weeks 4. 8. 12 and 24 are shown in Table 1. Categorizalion of non-sustained virofogical
responders (NSYR] and sustained virologicat responiders {SVR) is based on a positive of negalive
test result, respectively. using a sensitive qualitative HCV RNA fest > 6 months after the eng of
treatinent

NOTE. In the following tables, the definition of predicted sustained virplogical responders
is provided for information anly. The prediction of SYR is not sufficiently robust to be used
for making decisions regarding conlinuation or termination of treatment.

Table 1. Definition of Prediction Rules

Predicted Non-sustained |Predicted Sustained
Week | Type of Rule |Prediction Rule | Virological Responders Virological Responders

Viral Load s

4 Threshold 100,000 1UmL? |2 100,000 1UsmL < 100,000 IW/mL
Lag Drop! 1 Log Drop £ 1log and 2 1,000 WimL2 | > 1 log or <1000 IimL
Viral Load s . ;

g Threshold 10.000 [UfmL > 10,000 ILmL < 10,000 [UimL
Log Drop 24L0g Diop < 2log and > 1.000 IWmL |> 2 log or < 1,000 Wl
Viral Load

10,000 1U/mL = 10,000 |Limb < 10,000 Wiml

[V Threshgld

—Log Drop 2 Lo Drop

iral Load
24 Threshold

< Zlog and = 1,000 IWmL > 2log or < 1,600 1UimL

10,000 1UfmL = 10.000 ILmi < 10,000 whml

Log Drop 2 Loy Drop =2lpgand > 1,000 Wmb |~ 2log or < 1,000 ILmL

T Lug drops are calculaled relative 1o pretreatment baseline viral load

2 100.000 Iimd = 520,000 HCV RNA copiesiml . 10,000 IU/mL = 52,000 HCV RNA copiesim{,
1.000 1UimL = 5,200 HCY RNA copies/ml,

Tabie 2. shows the predictive values of each of the prediction res at Weeks 48,12, and 24 for
example, failure ta achieve a 2-log decrease {100-fold drop} in HCV RNA or a viral lpad

< 1,000 {UimL by 8 or 12 wecks predicted non-sustained response in 97.5% and 97 4% of Ireated
patients, respectively. Faifure to decrease viral Ioad to less than 10,000 Uil 152,000 HCV

RNA copiesimL) by 8 ur 12 waeks predicled non-sustained response i 98.7% and 97 1% of
treated patients, respectively

Table 2. Predictors of Nen-Sustained and Sustained Virological Response at Weeks 4, 8, 12,
and 247 of Therapy

Negative Predictive Value (NPV)? | Positive Predictive Value {PPV)?
Prediction % %
Week |Hutes {35% Cl) N {35% Cl) N
) 100,800 {Umb (9;6563_99 §) 57159 (545&:1.52-61.7) 1421256
1 Log Drmop? ?;6.07-98 o) 79784 ?503.25-56 5 139231
. -
. 10,000 iUimL (-95278'100_0} 7475 ?9?6-73.0) 135202 ~
2 Log Drap ?;'5?799 P 1779 fgd33~73 & 134/199
o 10,000 1LimL ?;01‘ o5 1) 6870 Z,gﬁ?(;‘,fSS 3) 1437242
2 Log Drop ?9?649799 7) 7754’7? f;?}(i? 1 145235
(
o el S L A
7 Log Drop [180;.5:)-100 o 19413 ?55;27?4 1 59106

T Data shown are kom the Bayaer Clinicat Sludy
2 NPV = Percent of nan-sustained virlogical respanders ot of the patients who are predicted
nan-sustaned visological respoaders, i e HCV RNA positive 6 months post-therapy

3 The postive predictive valie (PPV) of HCY RNA levels is not ntended to be used to guide
therapy. PPV = Percent of sustaned viralogical responders out of the patients who are
predicled sustaned vwrological responders: i e, HOV RNA negative & months post-therapy

4 Loy drops are calculated refalive to pretreatment baseline vieal load
5  Forsubgects receving 48 weeks of treatment

T
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The NPY of the log drop ruie at Week 12 as shown i the Bayer clinical study is consistent with the
results for studies of HCV-infected patients receiving pegylated interferon plus ribavinn reported in
the 2002 NIH HCV Consensus Statement2®. Although the positive prediclive values were lower
than the aegative predictive values, they are provided in Table 2 as additional information for the
lreating physician and the patients undergoing antivi-al therapy.

Using the Viral Load Threshold Prediction Rule

HEV RNA viral toad results that fall near the prediction thresholds cannot be interpreted with
absulute certainly Because of mdividual vanabilty in response to treatmént there is a chance that
@ patient whose wral load measurement remaing abcve a prediclive threshoid while on therapy
may stll achieve a sustained viralogical response (HIY RNA negative at & months post-therapy).
Alternatively, a patient whose HCV RNA levels f2ll below a decision threshold may not achieve a
sustained virclogical response. This may be due, in farl, w0 individual biclogical variaion in HCY
RNA levels, where maximum changes of 0 75 10 3.1 log have been reported in untreated

palients 2930

Using the Log Drep Prediction Rule

The brologreal variability reparted in the Within Subject Variability section of this package insert
{see Pedormance Characteristics: Clinical Studies) and in other published papers®.30 ndicates
thal a small number of individuals chronically infected with HCV and not on anti-HCY treatment
may have fucluations in viral load over fime ofup 0 3.1 log Inthe current sludy, the largest ralio
Letween the minimum and maximum viral load was 1.4 log over a 2-month period, and the medwan
viratload change for the patients was () 27 log Due ic individuat biological variabllity in HCV RNA
viral levels al baseline there is a chance thal a patient who does not achieve a 2-log drop and is

> 1,600 WimL white on therapy might still achieve a s Jstained virological respanse (HCY RNA
negative 6 months posl-therapy). Alternatively, a patient who achieves a greater than 2-log drog or
1§ - 1,000 IUimL may not achieve a sustained wrglogizal response

The results from the VERSANT HCV RNA 3.0 Asszy (BDNA) must be interpreted within the
context of all relevant clinical and laboratory findings.

Baseline Characteristics Predictive of SVR

Table 3 shows the percent of sustained virological responders and odds ratios for prediction of
SVR using baseline characterislics and treatment duration vanables from the Bayer clinical sludy
The vanables that were (he mest predictive of SYR (ie., had the highest odds ralio) were genotype
and baseline HCV RNA with 1 threshald of 100,000 (10%) tuimL (520,000 HCY RNA copiesiml)
Table 3. Percent Response and Odds Ratios for Prediction of SVR Using Baseline
Characteristics!

. P | APercnt with' | Odds
Predietor - " {Varable . - - [N - FISVRL b R
Non-1 112 70.5%
3 T —4 6, 7.1
Cenotpe I3 BES 3 0% J26 T
Baselne < 105Uml | 63 B6.7%
SR T —— {27 (155,
HCV RNA > 105 iUimL 288 42.7% 2701550
i . Tt
Treatment 48 Weeks 189 54.0%
. ot weene T — —Fr———18 12,29
Buration 24 Weeks 162 38.9% t2.29)
ubai TV T T T — L R
Liver Disease  |NC 288 49.3%
N Tt 17009, 3.1
Stage? C ] 83 36.5% (09,31
<40 7 57.1%
—_— o ——— 1.7 (1.
Age =40 274 a4 2% (10.29)
—— = feiE | 4 -
Previous Nave 275 48.7%
e 7 ] 4 8
Treaiment Experienced 76 40.8% 141(08 24)
ki Rl el SN S e
Female 13 49.6%
Gender? e —— e ——— 12007, 13
S PO £ T e
1 Data shown are from the Bayer Clinical Study
2 NC = non-cirhotic, G = cirrhotic
3 Early studies?3" have reported that yender was a statistically significant predictor of SVR.

However, later studies have shown that gender and body weight are confoundadi2.33 and,
when ribavinin dose is based on body weight, gender is no longer predictive of SYR,
Reporting Resuits
i is recommended that the foliowing be included in the results report:
“The VERSANT HCV RNA 3.0 Assay (hDNA) measures HCV RNA levels at baseline and during
trealment and is useful in predicting non-sustamed response to HCY therapy. This fest is not
intended for use in the diagnusis o confirmation of HCY infection. Trealment may be assessed
using absolute viral load levels, or by comparing he ubserved decrease in viral load compared with
pretreatment baseline levels. The rulos are only a guide and must be interpreted wilhin the context
ol all redevant clinical ang laboratery findings,
Interpretation rules using absolute viral load:
© o Alweekd, ITHCV RNAis = 100,000 IUfmL -then there is a 97% chance of treatment faifure
. Atweek B if HCV RNA 15 > 10,000 Imt, then them: is a 99% chance of Ireatment faiture.
. Alweek 12,if HCV RNA 15 > 10.000 {UfmL, then there is 2 97% chance of treatment failure
T Atweek 24 T HCV RNA is » 10 000 IUAnL, then there is a 100% chance of treatment failyre.
Interpreiation ries using decrease in vical load compared with pretreatment baseline levet:
Atweek 4, ifHCV RNAGs = 109 (= T log drop) of its pretreatment baseline level and
= 1,000 Wimk, then there is 2 94%, chance of reatmant falure.
Alweek 8 ifHCV RNA 15 = 1%, i< 2log drop) of its pretrealment basehne level and
= 1,000 1Wiml.. then there 1s 7 979 chance of treatment lailure,
. Alweek 12, if HCY RNA is » 1% {< 2 log drop} of its 1etreatment baseline level and
= 1000 UfmL, then there is a 97¢% chance of treatment failure
At week 24 it HCV RNA is = 1% (= 2log drop} of its pretreatment baseline level ang
1,000 IWmi. then there is 3 1009, chance of ealm ent failure,
The foliowing information is not intended for use in guiding terapy but is provided as additional
information for treating physicians and their patients undergoing antiviral therapy. Patients whose
resulls do not meet the above mterpretation rutes have a shighily higher chance of sustained
virslogical response (ranging on average from 55% to 67%) than expected al basefine 147%) when
other factors, ¢ g, HOY genalype, baseline viral load, are net taken into consideratian

Engligh -

The following resutts were obtained using Bayer's VERSANT® HCV RNA 1.0 Assay {bDNA].
Vaiues obtained with other manufacturers’ assay methods may not be uged interchangeably”

Limitations and Precautions

The number of African-Americans studied was loo fow 1o adequalety establish appropriate assay
perormance for this group. The results of this assay when apphed 1o African-Amesicans must be
cautiously interpreted.

The assay s limited 1o the quantitation of HCV RNA in human serum or pasma. Tolal protein fevel
> 3 g/l and unconjugated bitirubin levels » 10 ma/dL i specimens may reduce the quantttation o
HCV RNA

Performance Characteristics: Clinical Studies

Expected HCV RNA Resuilts at Baseline

Viral loads were measured by the Bayer VERSANT® HCV RNA (BDNA} Assay in 650 chronically
infected patients who were nal urdergoing therapy at the time of specimen collection. In

431 patients, quantification values were oblained from baseline specimens Just before the mitiauor.
of anti-HCV therapy: the femaining 219 patients were nol subsequently put on therapy

Figure 1 shows the distribulion of HCY RNA 10g quantitations in UL for the combined populalion
of subjecls with chronic HCV infection. The median quantitation was 5.8 log IUfmL, with 5th ang
S5tk percentites of 4.5 log Wiml. and 6.6 Yog tUimL. in the log scale, or a median of 694,566 1Uiml.
with 5th and 95th percentiies of 33,570 WimL and 3.681.878 IWiml_.

Figure 1. Distribution of tog HCV RNA in IW/mL (N = 650)
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Prediction of Anti-HCV Treatment Response Using Results from
Specimens Collected at Baseline and Early in Treatment

The objectives of this slucy were fo determing if HCV RNA Quantitations or changes in
§uantitahons were predictive of sustained wrological response (SVR) and nan-sustained virclogical
fesponse {N3VR} 1o interferon alfa-2b plus ribavinn {REBETRON) a posl-treatment fellow-up
(PTF}. Retrospectively collected specimens from 351 subjects treated with interferon alia-25 pius
ribavirin were assayed across 6 siles in North America {5} and Europe {1). Specimens were
collected at baseline, Weeks 4.8, 12, 24 (for subjects who had 48 weeks of treatment), end of
trealment, and PTF, SVR was defined as having ro delectable HCY RNA at PTF using a sensiive
qualilative HCV RNA test. The populzlion nciuded previously treated and treatment-naive
subjects. Table 4 shows a description of the Bayer siudy population

Tabie 4. Description of Study Population

Asian 4.0% (147351,
Alrican-American 1.1% (4/351)
Caucasian 67.0% (235/351)
Hispanic 4.6% (16/351)
Clher’ 23.4% (82/351)
Age Range

2024 2 0.5% {21351)
25-34 25 8.3% (20/351)
3544 135 38.5% (135351
45.54 D _|37.0% (130357
5556 25 | 0% Famsy; T
60-64 E BT {16/351)
65-74 1 - 13m0
Genotype?

1 e T 58.1% (239/351)
2 50 - 14.2% (50351}

3 58 — Es%sanny

1 7% (6/351)

5 0 0.0% {0/0)

| 0.6% (2/351)
46.1% (162/351)

—_— ¢
6-Month Treatment Duration 162

Genotype 1 35 I @sen B
Genatype non 1 17 T 47.5% {T11162) —
1-Year Treatment Duration 189 51.8% (189/351)

Geriatype 1 154 B1.5% {154/189) -
Genatyge non-1 _ 35 18.5% (357189)

2.7,
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Previous Therapy 16 21.6% (76351)

Males 54 71.0% [54/76)
Females 22 29.0% [22/75)

No Previous Therapy 275 78.4% {275/351)
Males 184 66.9% (184/275)
Females 9% 33.1% (914275}

1 Subjects freated and tested at the site m France did nol have race recorded for legal reasons
2 Percentages add up lo greater than 100% because 4 subjects had mixed miections,

Prediction of SVR and NSVR

Table 5 shows the percent of sustained virclogical responders and odds ratios for prediction of
SVR using baseline characleristics and treatment duralion vaniables. The variables that were the
mosl predictive of SYR {i.e , had the highest odds ratio) were genatype and baseline HCY RNA
with a threshald of 100,000 (10%) HfmL {520,000 HCV RNA copies/mL ).

Table 5. Percent Response and Qdds Ratios for Prediction of SYR Using Baseline
Characteristics?

: : Odds Ratio .2
Predi Variabi <o {95% Confidence Interval)

Non-1 112 70.5%

43{26,71

Genotype 1 ) 36.0% 2611
Baseline = 102 [UfmL 63 66.7%

27(15.50

HCV RNA » 108 Iimi 1288 427% ( )
0

Trealmenl 48 Weeks 189 54 0% 18(12,28)
Duralicn 24 Weeks 162 38.9%
Liver Disease NC 2838 49.3%

1.7(09.31

Stage? C 63 36.5% { :
<40 7 57.1%

. 1710

Age 240 14 42% (10.28
M o

Previous Nawel 275 48.7% 14108 24)
Treatment Experienced 76 40.6%
Female 113 49.6%

1 12{07.19

Gendar Maie 238 45.8% 0719

1 Bata shown are from the Bayer Clinical Study
2 NC = non-cirtholic, C = cirthotic

3 Early sludies?3" have reported that gender was a slatistically significant predictor of SVR
However, later sludies have shown (hat gender and body weignt are confounded32.32 and,
when ribavirin dose is based on body weight, gender is no longer predictive of SYR

Viral load decision thresholds ranging from 615 10 400,000 |UimL and toqg drop in viral load

{baseline to Week 4, 8, 12, or 24) thresholds ranging from 1 10 3 logs were evalyated for their

ability to predict SVR and NSVR. Optimal viral load and log drop thresholds were selected at each

limepoint based on the largest number of predicted NSYR and negative predictive valyes {NPY)

= 95%. The selected prediction rules are shown in Table 6

NOTE: In the following tables, definition of predicted sustained virological responders is
provided for information cnly. The prediction of SVR is not sufficiently robust to be used far
making decisions regarding coMinuation or termination: of treatment,

Table §. Definition of Prediction Rudes

PRE Tl
stk
..... | Rl

‘T"}‘:f;;f’;: 100,000 WWimL2 {= 100,000 IWymL < 100.000 Wimt
4 : < 1log and > 1iog or

| <

tog Drapt [ TLogDrop |4 oo o2 < 1,000 Ut
812 ¥,’:f;s'fjg 10,000 L2 | > 10,000 Wmt < 10,000 1UmL
and
74 < 2log and > 2logor

Log Drop | 2Log rop % 1,000 IWmL < 1000 i,

1 Log drops are caiculated relative lo pretreatment baseline viral load

2 180,000 IUiml, = 520,000 HCV RNA copies/mi., 10,000 11y

1,000 KimL = 5,200 HCV RNA copresfrL

'mb = 52.000 HCV RNA copies/mL,

Table 7 shows the NPV and positve predictive values {PPV} of the viral load and log drop rutes for
Weeks 4, 8, 12, and 24 (for subjects recering 48 weeks of treatment) and the corresponding
adjusted and unadjusted edds ratios for SVR.

The adjusted odds ratios are based on multivariate logrstic regression modes The final madel
selected adjusted for the following variables: Genotype, liver disease stage. tength of therapy,
previous treatment. and age

Table 7. Predictors of Sustained and Non-Sustained Virological Respense at Weeks 4, §, 17,
and 24 and Corresponding Odds Ratios for SVR

it |p
Jeswen I leswehy e Unadjusted | Adjusted
4 05,000 1UimL ?3632-99‘53 57159 :35952_6”) 1421256 | 355 %4
1 Log Orap* i:éQf-ga_O) 70184 ?503.25-66,5} 138231 | 239 23
s 10,000 Wi, ?9?;&100_0) 74775 ff;e_mm 1367263 [146.2 78
ELOgDrop ?;1‘.52-997] 17179 (ng33—?38) 1341188 [ 794 681
} 10,000 1UfmL ?97611-99.7; 88170 (5:;.15-65,3; 143242 | 494 28
2Log Drop (9;;9799_7) 577 :350493-57.1) 143235 | 562 1
y 10,600 1UimL (?8010.5(?!00.0) 18118 (55"4?6‘?375) 8907 |NA WA
2 Log Drop :Bofﬁmo‘m 1919 5555‘,_12_74.” 8/106 | NA NA

1 NPV = Percent of non-sustained virolagical respanders out of the patients who are predicted
non-sustained virological responders: | e. HCY RNA pasitive 6 months pest-therapy

2 The positrve predictive value {PPV} of HCV RNA levels is not inlended 1o be used lo quide
therapy. PPV = Percent of sustained virolegical responders out of the patients who are
predicied sustaired virological responders, ie. HCY RNA negative & months post-therapy.

3 Odds ratios cannot be cakutated if the NPV is 100%, Thosa cases are indicated by NA. Al

* odds ratios were significant (p < 001}

4 None of the log drop rules at Week 4 atlained an NPV of 95%. The 1-log drop had the highest
NPY.

5 For subjects receiving 48 weeks of treatment

The NPVs far the viral load rules ranged from 86.6% 1o 100%. The NPVs for the log drop rules for
Weeks 8, 12, and 24 ranged from 97.4% to 100% The highest NP/ ai Week 4 using a log drop
threshold was 94%

Tables 8 and 9 show the NPVs and PPVs of the viral load ang log drop rules for Weeks 4, 8, 12,
and 24 (for subjecls receiving 48 weeks of treatment} for subjecls infected with HCV genoiype 1
and HCV genotype non-1, respectively

Table 8. HCV Genotype 1: Predictors of SVR and NSVR at Weeks 4, 8, 12, and 24

Negative Predictive Vatue, Positive Predictive Value
- 1INPY) PR e
A
F, 0 {#s%Ch - IN
%5 468
1
4 R Py £ persis |
933 503
11iog Drop?
og Diop (85.1.97 8} 70175 41958 8) T21143
55 576
10,00 y .
; 000 1Ufml 921-1000) |57 is2e67) P18
972 583
Log D
froelop  oisearn |02 s2e7gy (BT
569 450
10,000 UK
2 OO | goagggy |56 @ogsry |71
971 57
2{o0D
og Drop (90.1-98 7) G870 1423590 751148
1000 593
10,000 1UfmL
» 060 Uim @15.9000) | 1918 (45260m |V
1000 80.0
2Log D
o9 e @z4-1000) |19 dsgr0s  30VES

1 NPV = Percent of non-sustained virelogical responders out of the patents who are predicted
ron-sustaned virolagical responders: 1 e. HCV RNA positive & months post-therapy

2 The positive predictive vatue (PPV) of HCV RNA levels is rot intended 1o be used 1o guide
therapy. PPV = Percent of sustained virelegical responders out of the patients who are
predicted sustained virological responders, t.e. HCV RNA negative & months post-therapy

3 None of the log drop ules at Week 4 attained an NPY 0f85%. The 1-ioa drop had the highes:
WPy

4 Forsubjects receiving 48 weeks of trealmeni

For Table §, the NPYs for the viral laad rules ranged from 96.5% o 100% in subjecls infected with
genolype 1. The NPVs & the tog drop rule for Weeks 8, 12 and 24 ranged from 87 1% to 100%,
The highest NPY al Week 4 using a log drop lhreshold was 93.3%

44

TN

BN



¥

ra,

Table 2. HCV Genotype Non-1: Predictors of SVR and SVR at Weeks 4, 8,12, and 24

Negative Predictive Value  |Positive Predictive Value *
NPV {PPVR L
o T L R
Week I Pyedictlon Rules '] (95% €Y N gs%en - In
, 2 67195
4 100000 ML o |2 (60.3-79.4) “
1069 , 61 7
‘ _ . |sima
1Log Diop w6000 | & (659-826) |
1000 88
67:65
P 10,000 1Udnt saotong |7 (65.6-86.9)
' 100.0 78a
, ; 6785
2 Log Drop saoto00 |7 (6. 6-86.9)
1000 76.4
. G889
., oL e ny |8 (66.2:84 8}
1000 8.2
6887
2Log Diop 580.1000) |7 68.0-86.3
J— " " 857 1
y 10,000 ILym? (637-497.0)
24 NA 857 18721
2Leg Drop NA (83.7-97 0}

NPV = Percent of non-sustained virological responders out of the patients who are predicted
nen-sustamed virological responders: i.e. HCV RNA positive 6 months post-therapy.

2 The positive predictive value (PPV) of HCV RNA levels is not imtended 1o be used lo guide
therapy. PPV = Percenl of sustained virclogical rezsponders out of the patents who are
predicied sustained virological responders: 1.e. HOV RNA negative 6 months post-therapy

3 For subjects receiving 48 weeks of Weatment

For Table 8, the NPVs for genclype non-1 for both viral load and {og-drop rules were 100% at
Weeks 4, 8, and 12 bul sample sizes for subjects with NSYR were small, ranging fram 2 10 8
patients. The lower sample sizes for subjects with NSVR reflect the fact that subjects infected wih
non-1 genclypes have a better response to therapy than subjects infected with genotype 1.

Summary of NSVR and SVR Resuits

The selected viral load rules were 100,000 (UsmL {520.000 HCWV RNA copesimL) at Week 4 and
10.000 1U/mL {52,000 HCV RNA copiesiml ) at Weeks 8, 12, and 24. The NPVs of the virg! foad
prediclion rules were > 95% at all four timepaints, independent of genotype.

The highest NPV of the log drop i viral load ule was 93.3% at Week 4. using a 1-log drop. The
selected log drop in w2l load rule was 2 logs at Weeke 8 12, and 24 The NPVs of this log drop in
viral load rufe were > 55% at all three timepoints, independen! of genatype.

While the PPYs were lower thar the NPVs, ranging on average from 55% o 67% ‘or both virat load
threshold and iog drop. thay were shghily higher than the expected percent of SVR of 47% at
taseline where gther predictive lactors. e g HCV genotype, hasehne viral Inad, were not taken
inte consideration

The data from this study using a 2-log drop rule are coasistent with those reported in the National
Institutes of Health Consensus Development Conferenze Stalement, Management of Hepatitis C-
2002 28 The NI statement was based primarty on study populations treated with peqviated-
interferon plus ribavirin.

Clinical Specificity

Serum specimens were collected from 90 HCY negative subjects who had been diagnosed witk
the following infections, who had the lollowing antibodies/antigens, or who had a hrilologscaly
clinical diagnosis of the fallowing iver pathologras: hepatilis B virus (HBV), human
mmunodeficiency virgs (HY-1), ant-ruclear antigen {ANA), rheumatoid factar (RF), primary biliary
arrrhosis (PBC). auloimmune hepalilis (AUH). ateohotic cirrhasis (AC), NASH {non-alcoholic
sleatohepatilis) and hepatitis A virus (HAY). The results of the disease state specimens were
compared lo those of 100 HCV negative blood donors, Specimens collected from subjects infected
with olher liver disease pathogens or who had non-viral liver diseases had a specificity equivatant
to thal of the specificity of the blood donors. Both populations yielded observed specificities of
100%.

Within Subject Variability

Twenty-nine subjects {16 males and 13 femnales) with chnically stable, chronie HCV infection were
enrclted in this study. Serum specimens were drawn from subjects weekly for 6 16 § weeks with an
average of 7 weeks. Enrollment and conlinued eligibility criteria for the study were 1} Mo antiviral
therapy or clinical events within the 3 months prior to the start of the study and 2) No initation of
antiviral therapy or clinical events. dunng Lhe 8-week siuly period.,

The ullimate objective of the study was to delermine the minimum lold-change (ratio) between two
successive measurements that were unfikeiy to occur by chance. The minimum fold-change was
determined vsing the estimated 1otal variaility which is composed of assay and biotogie vanabitity
The fold-change for the VERSANT HCV RNA 3.0 Assay {(DDNA} was esbimated to be 2.6-fold or
0.411eg. The biologic variability alone was 2.1 Told. The fargest ratio hetween the minmum and
maximum vira! load within any subject was 1.6 log and the median change across all subjecls was
0 77 fog

Performance Characteristics: Nonclinical Studies

Analytical Specificity

he specticty of the VERSANT HCW RNA 3 0 Assay (BDNA} was determined using 999 any- iy
negative serum specimens om men snd wormen of which the majority were repeal voluntee:
blood donors. The specimens were datermined to be negative for zntibodies to HCV ysing an FDA
approved HCV ELISA assay Samples were tested across 4 testing sites using 3 kit lots of he
VERSANT HCV RNA 3.0 Assay (bDNA). Of the 999 samples tested, 992 {99.3%) produced results
below the Lol {< 1,000 IUImL or §.200 HCY RNA copies/ml with a lower $5% confidence imil of
96.7%. Alternatively, of the 999 samples tested, 987 (98.6%) produced resulls below the deteclion
cutoff (< 615 ILmL or 3,200 HCV RNA copiesimL) with a lower §5% confidence hmil of 98 1%,

English -

Limit of Detection (LoD)

The: Limi! of Detection (LoD} is the lowes! concentration of virus thal yields an assay result at or
above the delection cutoff $5% of the time. The LoD was determined by examining the percent of
the reproducibility panel members (shown in Table 10) with values at or above the DC. Pane!
members QC1 through QCE were detected 100% of the time Member QCT was detected 72.7% ¢
the time The HCV RNA concentralion that would be detected 95% of the ime was oblained by
interpolation of the percentiles. The point estimate for the LoD across the 3 clinical lols was

988 1UfmL {5,137 HCV RNA copies/ml ). The upper 95% confidence limit of this estimale was
1.234 10ml (6,415 HCV RNA copies/mL_ Table 10 shows the percent detechion for panel
members bracketing the LaD.

Table 10. Percent Detection for Panel Member Bracketing the LoD

ack {'7-?;09” 100.0%

LoD {Interpolated Resul) ??3” 95.0%

acr (73?250) 72.7% _
oc ?31‘;5300} 365%

acs (318'315) 19.4%

Reproducibility

The performance characleristics of the VERSANT HCV RMNA 3.0 Assay (bDNA) were assessed
using a two-part, eight-member panel with HCV targel concentrations between 481 and
7.690,000 1l (2,500 and 40,000,000 HCV RNA copiesimi. ). Two panel members, QC 1 and
QC3, were made by dituting recombinant single-stranded bacteriophage DNA inta HCV negalive
human plasma. For the remaining panel members, bela-propiolactone {BPL)-treated HCV-posilive
palient specimens were dituted into negative human plasma. For both recombinant single-strandec
bacteriophage DNA and virus-containing panel members, the lower concentration panel members
were created from the higher concentration pane! members. Gravimetric delerminations were
made for each dilution to obtain the precise dilution factor

Each panel member was tested 3 times per assay plate. Two operators al each of 3 testing sites
performed 2 assay plates per day on 2 separate days using each of the 3 kit lots, for a total of 12
assay plales per operator (4 per kit fof). Data were analyzed using a nested analysis of variance
Table 11 shows the concentration, the total log standard deviation ($D), within-plate %CY and the
total %CV for each of the panel membars.

Tabfe 11. Total logSD, Within-Plzte, 2nd Total Coefficient of Variation (%GV) for
Reproducibility Panel Members

TR
s

G (35,467, 746) 17.0%
ace 216 (63%5‘3"33} 067 9.1% 7 0%
o NAZ :50206%0000) 007 NA pow
acs 26 ffsii?w) 006 10.2% 15.0%
e 216 :"3”1';7;3 5 007 9.3% 16.4%
o1 NA (';]2"0;’000) 0.09 NA 210%
acs 216 ?3'?.?6%3) 0.08 10.9% 188%
acs a5 (1510 0.10 18.9% 24.2%
{7901
acr 26 (736550) 0.12 2429 28.2%
0c? HA (63'2500) 014 6.5% e
acs 216 (31857 . 018 33.1% 427%

1 BT = Decision Threshold Data from this fepraducibiity study were combined with data from
reproducibility studies across specimen matrices and genotypes to ublain an estimate of the
assay precision profle A quadrabc model was filted to the preasion profile 1o determine tolai
reprogucibility across sites Iots, operators, malrices, and genotypes at the decision
thrasholds

2 NA = Not apphecable

4 For the Detection Culoff (0)C), the wihin-piale, 1otal %CY and LogSD were obtained by
Jnterpoiation
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Linearity

Rasults from the reproducibility panel were also used fo establish linsanty of the VERSANT HCY
RNA 3.0 Assay {(bDNA}. There was a drect proporhonal relationship between the dilutions tested
and the number of HCV RNA copies reported. The assay was shown b be linear from 615 to
7,630,000 IU/ml (3,200 to 40,000,000 HCV RNA copies/mL}. The acouracy of the assay, defined
as the percant racavery (ratio of obaarved mean quantitation to expected concentration), was fom
92% I 108% across the quantitation range. The assay is accurate throughout the quantitation
range used to pradict non-sustained response to therapy. In addition, assay linearily was confirmed
using senal diutions of patient specimens that spanned the range from approximately 461 to
4,800,000 I/mL (2,500 to 25,000,000 HCV RNA copies/mi.) that were collected as serum and in
EDTA and ACD antcoagulants

Figure 2 Linearity of the VERSANT HCV RNA 3.0 Assay (bDNA)
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Potentially Interfering Exogenous Substances

The potental interference of commonly prescribed drugs and cther pathogens thal may be found in
HCV-nfected individuals was tested by adding these substances to HCV-negative serum
specimens (N = 45) and to specimens spiked with a low concentration of HCV (N = 25) The drugs
were pooled as shown in Table 12 and tested at final concentrations five times the reported peak
serum or plasma concentralions in the therapeutic range, except lamivudine which was tested at a
concentraton of one-half Cray. Pathogens were also poaled as shown in Tabla 12, The following
viruses were tested. HAV at 108 TCI0sg, ~108 HBY DNA copiesfmi, ~106 HV-1 RNA copiesiml |
and CMY at > 105 DNA copiesimt.. Bacterial and fungal pathogens were diluted o a final
concentration of 103 CFU/mL. The drugs and pathogens listed in Table 12 were found to have no
effect on tha VERSANT HCV RNA 3.0 Assay {bDNA) 2! the target concentrations

Table 12. Prescription Drugs and Pathogens Tested

Drugs Tested Pathogens Tested

Pool 1 prednisone, ganciciovir, ndinavir, Pocl 5 CMy, HBV, HIV-1, HAV

lamivudine

Podl 2 pegylated intereron alpha 2b (PEG- Pool 6 E. celi £, eivacae, P aenginosa, K

INTRON). cyclosporin, acyclovir, AZT, ritonavir  pneumoniae, P fuorescens, Streptococcus
group B

Pool 3 ribavinn, alpha interferon 2b Pool 7 S. aureus. S. epidermnidis, H. influenzae,

{INTRON A), tacroiimus, DDI, neifinavir, DAT S pneumoniae, S marcescens, C. albicans

Pool 4 mycophenolate mofeti, rapanmycin,

azathioprine, saquinave, amantadine,

tnmethopnmisulfamathoxazole

Potentially Interfering Endogenous Substances
The polentally interfering endogenous substances hemogiobin, figlycarides, conjugated and
unconpigated bilinibin, and protein were tested by adding these substances o HCVonegative

serum specinens (N = 35 to 45, dapending on which substance tested) and fo specimens spiked -

with a fow concentration of a HCV (N = 25}

Specimens from HCV-negative indwviduals with elevated lavels of alanine aminotransferase {ALT)
at twice the upper normal limit {UNL), aspartats aminotransferase (AST) at > UNL, and gamma
Gutamyl ransferase (GGT) at > UNI. were coliected The RLUs were compared to those from a
normai blood donor poputation

Specimens that are . .. Demonstrate no change in results up to .

hemolyzed 500 mg/dt. of hemogiobin

kparmic 3000 mg/dL of tglycerides

wtenc 40 mg/dt of canjugated biknybin
10 mg/dL of unconjugated bilirubin

proteinemic 9 ¢/dl. of protein

Liver Enzymes (ALT, AST GGT)! 2xUNLZ for ALT, > UNL far AST, GGT

1 ALT = alarene aminotransferase; AST = aspartate aminotansferase: GGT = gamma glutamy)
transferase

2 UNL = upper limit of normal range

HCV-pesibve specimens wath > 10 mg/dL of unconugated bilitubin or > 9 g/dL. total protein had
lower quantitations than the reference specimens

Chronic hepatibs C patbients with very high concentrabions of unconjugated bikrubin are unlikely
candrdates for antuiral reatment. Whereas chronic hepatitis patients often have conjugated
bitrubinerma, the unconjugated form usually occurs in patients with iskminant hepatitis, cirrhosis,
rara inborm ermors of metaboksm (e g Cngler-Najjar Syndrome:, o hemolyhc diseases

Elavated protein concentrations may theomstically reduce HCV RNA concentrations in only a small
fraction of saamples. The NHANES Ill study demonstrated protein > 9g/dL in 0 1% of the general
papulation and 2 6% of subjects positive for both anti-HCV antibedy and HCV RNA. Clinical utility
studies demonstrate the sfficacy of this test desprte this theoretical limitabion (patients were nof
excludad from these studies based on serum protein results)

Two studies using 40 HCV-positive serum specimens, 5% of which contained cryaprecipitates,
demonstrated that HCV RNA quantitation by the VERSANT HCY RNA 3.0 Assay (bDNA) is not
affiected by presence of cryoprecipitates. The first study showed that the Lysis Working Reagent
{LWR) disrupts the HCV cryoprotein complex and prevents it from re-precipitating The second
study showed that when the specimens were chilled and centrifuged to psliet the HCV-cryoproten
complex, the sum of the HCY RNA in the supernatant and in the pellet was equal to the HCV RNA
leved in the uncentruged specimen

Multiple Freeze/Thaw Cycles

The effect of 1, 2, 3 and 4 freeze-thaw cycles frozen at 60* b -80°C was tested on 40 HCV
negaive and 25 HCV-positive serum specimens Up lo 4 freeze-thaw cycles on HOV-negative or
HCV-positive specimens had no effect on the performance of the VERSANT HCV RNA 3.0 Assay
(hDNA).

Anticoagulants and Specimen Handling

Matched patient spacimens collected in serum separator tubes (SST), KEDTA {plastic} tubes,
KoEDTA (PPT}, and ACD soiubon A tubes were evaluated All specimens were sentnfuged and
frozen at -60* to -80°C within 4 hours of collection except for the PPT tubes, which were
centrifugad within 2 hours Al the collection devices provided statistically equivaent HCV
quantitations in HCV-positive specimens and equivalent RLUs in HCV-negative specimens. In
another study, secum, EDTA and ACD specimens were aither rozen inmedialely at -60* to -80*C
after centrifugation or held at 2° to 8*C for esther 8, 24, or 48 hours, then frozen. HCV quantitations
al all ime points were statistically equivalent 1o those of the serum of plasma spacimens that ware
immediately frozen

Tabla13 summarizes the appropnate specimen cellsckon and handling conditions for uss with the
VERSANT HCV RNA 3.0 Assay (bDNA)

Table 13, Summary of Anticoagulant and Specimen Handling Studies

Time to Specimen Storage Allowable Dur stion

Tube Type Centrifugation  Handling Temperature  Prior to Freezing

Serum Separator < 4 hours Sarum left on 2*-8C 48 hours after

Vacutainer separator gef collection

Kz EDTA % 4 hours Plasma removed  2* - 8°C 48 hours after

Vacutener from ceils collection

AGD (Solubor: A} < 4 hours Plasma removed  2* - B°C 48 hours after

Vacutamner from cells collachon

Kz EDTA PPT < 2 hours Plasma left on *-8C 48 hours after
separator gel collecion

An additional study was performed comparing the precision, kneanty and LoD for serum, KZEDTA
and ACD solution A_ Six-mamber panels were constructed that ranged 481 to 4,800,000 UfmL
(2,500 to ~25,000,000 HCV RNA copies/mL, ) for each matrix Panels were tested by 3 operators,
each using 3 kit lots. £ach panel member in each matnx had 72 determinations Reproducibility,
inearity, and analytical sensitvity were equivalent for all three matrices. The largest difference in
LoD was 1 2-fold, well within he precision of the assay

HCV Genotypes

Two studies were performed to evaluate assay performance agamst the following HCV genatypes
and subtypes: 1,2, 3,4 5 and B. The first study evauated assay parformance using RNA
transcrpts made from the 5" untransiated region of clonad axamples of the genotypes listed above
Alf ranscripts were quantitated using phosphate analysis and confimed using hyperchromicity and
absorbance at 260 nm

Each transcript was tested at two conceantrations: 384 615 {high} and 1,346 {low} tUfml. (2,000,000
and 7,000 HCV RNA eopies/imL ). For each non-1 genolype transcript at each concentration level,
the relative recovery of the non-1 genolypes was estimated in refation to the 1 genotype, which &
the genotype against which the assay is standardized. Two operators performed the testing, each
using 3 kit lots, for a totai of 18 determinations per leval per genotype. All recoveries were within
1.5-0ld of genotype 1

In the second study, the pracision, linaarity and LoD were compared across the following
genolypes' 1,2, 3,4, 5 and 6. A patient specimen representing each of these genolypes was
senaily diluted to 4 target concentrations: 384 615, 1,923; 952 and 481 IUAmi (2,000,000, 10,000,
5,000 and 2,500 HCV RNA copies/mL). Lineanity and LoD were equivalent for all genotypes tested
The estimated LoDs for all non-1 genotypes were within 1.3 foid of genctype 1 LoD, For target
concentration levels above the detection cutoff of 615 RJ/ml, (3,200 HCV RNA copies/mL}, the
precision of the assay was equivalent across all genotypes.

Technical Assistance
For customer support, please contact your local technical support provider or distribu tor
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