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GENERAL TERMS & CONDITIONS
REQUEST FOR QUOTATION (RFQ} AND REQUEST FOR PROPOSAL (RFP)

1. Awards will be made in the best intarest of the State of West! Virginia.

2. The State may accept or reject in par, or in whole, any bid.

.3, All quotations are governed by the West Virginia Code and the Legis/ative Rules of the Purchasing Division.

4. Prior to any award, the apparent successiul vendor must be properly registered with the Purchasing Division and have
paid the required $125.00 registration fee.

5. All services performed or goods delivered under State Purchase Orders/Contracts are to be continued fof the term .
of the Purchase Order/Contract, contingent upon funds belng appropriated by the Legislature or otherwise being
made available. In the event funds are hot appropriated or otherwise avaitable for these services or goods, this
Purchase Order/Contract becomes void and of no effect after June 30,

6. Payment may only be made after the delivery and acceptance of goods or services.

7. interest may be paid for late payment in accordance with the West Virginia Code.

8. Vendor preference will be granted upon wrillen request in accordance with the West Virginia Code.

9. The State of West Virginia is exempt from federal and state taxes and will not pay or reimburse such taxes,

10.  The Director of Purchasing may cancel any Purchase Order/Contract upon 30 days written notice to the seller.

11.  The laws of the State of West Virginia and the Legislative Rules of the Purchasing Division shall govern all rights
and duties under the Contract, including without limitation the validity of this Purchase Order/Contract.

12.  Any reference to aulomalic renewal is hereby deleted. The Contract may be renewed only upon mutual written
agreement of the patties,

' 13. BANKRUPTCY: In the event the vendot/contractor files for bankruptcy protection, this contract is automatically
null and void, and is terminated without further order.

14. HIPAA Business Associate Addendum - The West Viginia State Government HIPAA Business Associate
Addendum (BAA), approved by the Atlorney General, and available online at the Purchasing Division's web site
(hitp:/iwww.state.wv.us/admin/purchase/vre/hipaa.htm) is hereby made part of the agreement. Provided that, the
Agency meeits the definition of a Covered Entity (45 CFR §160.103) and will be disclosing Protected Health
Infermation (45 CFR §160.103) 1o the vendor.

INSTRUCTIONS TO BIDDERS

1. Use the quoetation forms provided by the Purchasing Division.

2. SPECIFICATIONS: Rems offered must be in compliancé with the specifications. Any deviation from the sbeciﬂcaﬂons
must be clearly indicated by the bidder, Allernates offered by the bidder as EQUAL to the specifications must be
clearly defined. A bidder offering an alternate should attach complete specifications and literature to the bid. The
Purchasing Division may waive minor deviations to specifications.

3. Complete all sections of the quotation form.

4, Unit prices shall prevail in cases of discrepancy.

5, All guntations are considered F.O.B. destination unless allermate shipping terms are clearly identified in the quotation.

. B, BID SUBMISSION: All gquotations must be delivered by the bidder to the office fisted below prior to the date and time

of the bid opening. Failure of the bidder to deliver the guotations on time will result in bid disqualifications,

SIGNED BID TO:

Department of Administration
Purchasing Division

2019 Washington Sireet East
Post Office Box 50130
Charleston, WV 25305-0130

_ Rev. 08/21/2006
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Aug 29 06 06:30p Debby Drum

304-523-4925

LB870424
SPECIFICATIONS

A. REAGENT SPECIFICATIONS

w?.:»-n

090 N Ot A

Reagents must be bar~coded.

Must have ability to support up to 31 controls and calibrators.

Must be able to support multi-size reagent bottle volumes (milliliters)
3,8,15,30,60,125.

Must have lot and expiration management for reagents.

Must have disposable graphite tips, 300-1000 microliters.

Must have at least an on-board capacity of 480 tips (5 boxes of 96 tips).

Must be able to track tip usage on instrument and use partially filled tip racks.
Must have tip waste capacity of >1000 tips.

Maust have mechanical tip detection.

10 Must have liquid level and clot detection.
11. Positive sample identification must be on plates and reagents.
12. The test kit must have a minimum shelf life of 90 days or more beyond date of

receipt,

Assay Specifications for HIV-1 and HIV-2 plus O Gronp

1.

2.

R

o ®

Must detect antibodies to HIV-1 and 2 plus Group O in serum, plasma and
cadveric sampies.
Must meet the following criteria for HIV % recombinant DNA/synthetic peptide
assay.
a. Must have a 96-well test plate.
b. HIV Y% peptide kit must have the following:
1). Synthetic Peptide Immunoassay for the detection of the antibody to
2). HIV-1 and HIV-2. The microtiter wells are coated with a mixture of
peptides; env and pol sequences for HIV-1 and HIV-2.
3). Sample dilution 1/10.
4). Must be FDA licensed recombinant peptide EXA for HIV-1 and
HIV-2 plus Group O.
The principle must be direct antibody, sandwich Elisa in a solid phase microwell.
Sample size must not be greater than 75ul.
Turnaround time must not be greater than 3 hours for the HIV assay.
All steps in the method must be automated, including data reduction on one
primary microplate insttument.
Incubation times (on-the-Eveolis-iastrurnenty must not exceed (in minutes)
60-30-30. Mgt errt
Chromogen should not be lot specific for kit.
Stop solution must be ready to use.
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Aug 29 08 06:30p Debby Drum 304-523-4925

LBS70424
SPECIFICATIONS
Test Type Brand Product # Estimated Annual | Unit Cost | Total Cost
Description or Equal Usage
Hepatitis A | Diasorin Anti-HAV [gM | 100 ol _ o0
#P001925 ] O}
Hepatitis B | Genetic Systems HBsAg | 10 a4 ., 4P
Confirmatory #32594 5 5 ¢
Hepatitis B | Genetic Systems HBsAg | 2000 | 30 oo
3.0 EIA #32591 Y 8BRS
Hepatitis B | Diasorin Anti-HBCore | 2000 i 9% . vo0
#P001927 ~ 4 49 St
Hepatitis B | Diasorin Anti-HBe IgM | 100 g7 _eo
#P001928 5 597
Hepatitis B | DiaSorin Anti-HBS 1000 4 &9 g 669" "
Hepatitis C | Ortho HCV EIA v3.0 2000 55 o
#930740 2 17,085
HIV BioRad HIV 1/2/0 7000 b
#32588 ne bid

B. INSTRUMENT SPECIFICATIONS

General Instrument Specifications

1. Must have primary sample capacity of 180 samples.

2. Must bave 20 tubes per sample linear rack.

3. Must have Positive Identification for samples, microplates and reagents.

4. Must be able to sample from tubes up to 16mm diameter

5. Must be able to sample from tubes up to 100mm height.

6. Dead volume can not be greater than 200 microliters.

7. All'sampié positibiis must be bar-coded on the sample tube and sample rack.

8. Al reagent and quality control racks must be bar-coded. '

9. Must have dilution capacity via tubes and microplate.

10. Sample dittuion rmust be 1:10,000 or less.

11. Must have the capability to load continuously throughout the sample processing.

12. Must include computer system and software.

13, Must be able to shake assays for variable times.

14. Must be able to process blood virus, infectious disease and autoimmune in a
single run,

15. Must be able to incubate assays at Room Temperature (R.T.) and at 37 degrees
C.
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Aug 29 068 06:31p Debby Drum A04-523-4925 g. 15

LBS70424
SPECIFICATIONS
Washer Specifications
Must have an 8 channel manifold.
Must be able to use flat, U and V shaped plate bottom shapes.
Must have a plate and strip wash mode.
Must bave variable wash cycles of 1 to 9.
Must have plate soak tirne of 0-999 secs.
Must have wash buffers with level sensors of 2 x 2L and 2 x 1L.
Must have waste capacity with level sensors of 1 x 10L.

NO AW

Reader Specifications

1. Must have 8 channel read head.

2. Read time for full plate must not be greater than 15 seconds.
3. Must have a halogen light source. '

4. Must have a reading range of up to 3.5 Optical Density (0.D.)

5. Mustbe equipped with at least 8 filter wheels to include 405,450, 492,550, 620, 690 nm.
6. Must have an over-range filter.

7

Must have linearity (0-3.0 O.D.} to 1%:; precision (0-2.0 0.D.) to 2.5%.

C. COMPUTER INTERFACE SPECIFICATIONS) o et
1. Must have ability to connect multiple Fxelis(up to 8) to a LAN (Local Area
Network) and use one computer interface to interface to the facilities LIMS
(Laboratory Information Management System) provider.
Interface cost must be included in cost per test.
Must have bi-directional interface with ASTM or ASCH file format.
User interface must be Windows 2000 operating system.
Must be able to track reactive results and perform duplicate assays prior to
confirmation.
Must create a Primary Sample Validation Screen and Worklist for reactive
samples. :
7. Must be able to process and send repeat Worklist to is for analysis.
8. Must be able to check assay resulis to see if they are final (repeat reactive) or
require repeating (initially reactive).
9. Once alf results (both initial and repeat reactive) have been validated by the system, the final results
must have the capability of being exported fo the LIMS.
10. Vendor must be willing to assist in transition process to the LIMS.

VN

o

D. TRAINING / INSTALLATION REQUIREMENTS

1. Vendor must provide a company representative for installation and training.
Subcontracting of these services shall not be acceptable to the State of West
Virginia. Any vendor responding to this confract that proposes to utilize a
subcontractor shall not be considered during the award process.

2. Installation and training for equipment must be completed within  six (6) weeks of délivery date
and must inciude one (1) key operator _training at vendor’s training site at vendor's eXpensa
and training of other staff members at OLS facility also at vendor's expense,

P15



Aug 29 06 06:31p Debby Drum

304-523-4925

LBS70424
SPECIFICATIONS

E. EQUIPMENT OWNERSHIP / MAINTENANCE / TECHNICAL ASSISTANCE

REQUIREMENTS

1. Vendor will retain ownership of all instrumentation

2. All instrumentation provided by the selected vendor must be maintained at
vendor's expense during the term of this confract. Onpe (1) annual preventive
maintenance visit at the laboratory site must be provided at no additional charge.

3. Vendor must provide a company representative for technical service, repairs,
maintenance, etc. Any vendor responding to this contract that proposes to utilize
a subcontractor shall not be considered during the award process. -

4. Technical assistance must be available by telephone during normal business
hours, 8:00 a.m. to 5:00 p.an. EST, Monday through Friday. If technical
assistance does not resolve problems, replacement parts or loaner modules must
be provided or on-site representative presence must be made available within 24
hours, except on weekends.

DELIVERY / SHIPPING REQUIREMENTS
1. Tobe F.0.B. Destination, unless vendor states otherwise in submitted quotation.
2. Reagents must be shipped no more than 3 days after receiving order.

LIFE OF CONTRACT:

This contract is to become effective October 16, 2006 and extends for a period of one (1)
year, or until such “reasonable time™ thereafter as {s necessary to obtain a new contract.
At the end of one (1) year, an option is reserved to renew the agreement in accordance
with the terms and conditions of the original contract and shall be limited to two (2) on=

{1) year periods.

ORDERING PROCEDURE:

Spending unit shall issue a written state contract order (Form Number WV-39) to the
vendor for conmemodities covered by this contract, except when purchases are of a dollar
amount aliowable to be made with the WV State Credit Card (P-Card).

P16
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RFQ No. LBS70424

AFFIDAVIT

West Virginia Code §5A-3-10a states: _

No contract or renewal of any contract may be awarded by the state or any of its political subdivisions o any
vendor or prospective vendor when the vendor or prospective vendor or a related party to the vendor or
prospective vendor is a debtor and the debt owned is an amount greater than one thousand doliars in the
aggregate.

DEFINITIONS:
“Debt” means any assessment, premium, penalty, fine, tax or other amount of money owed to the state or any

of its political subdivisions because of a judgment, fine, permit violation, license assessment, defaulted
workers’ compensation premium, penalty or other assessment presently delinquent or due and required to be
paid to the state or any of its political subdivisions, including any interest or additional penalties accrued

thereon.

“Debtor” means any individual, corporation, partnership, association, limited liability company or any other form
or business association owing a debt to the state or any of its political subdivisions.

“Political  subdivision” means any county commission; municipality; county board of education; any
instrumentality established by a county or municipality; any separate corporation or instrumentality established
by one or more counties or municipalities, as permitted by law; or any public body charged by law with the
performance of a government function or whose jurisdiction is coextensive with one or more counties or

municipalities.

“Related party" means a party, whether an individual, corporation, partnership, association, limited liability
company or any other form or business association or other entity whatsoever, related to any vendor by blood,
marriage, ownership or contract through which the party has a relationship of ownership or other interest with
the vendor so that the party will actually or by effect receive or control a portion of the benefit, profit or other
consideration from performance of a vendor contract with the party receiving an amount that meets or exceed
five percent of the total contract amount.

EXCEPTION:
The prohibition of this section does not apply where a vendor has contested any tax administered pursuant o

chapter eleven of this code, workers’ compensation premium, permit fee or environmental fee or assessment
and the matter has not become final or where the vendor has entered into a payment plan or agreement and
the vendor is not in default of any of the provisions of such plan or agreement.

LICENSING:
The vendor must be licensed in accordance with any and all state requirements to do business with the state of

West Virginia.

CONFIDENTIALITY:
The vendor agrees that he or she will not disclose to anyone, directly or indirectly, any such personally

identifiable information or other confidential information gained from the agency, unless the individual who is
the subject of the information consents to the disclosure in writing or the disclosure is made pursuant to the
agency’s policies, procedures and rules. Vendors should visit www.state.wv.us/admin/purchase/privacy for

the Notice of Agency Confidentiality Policies.

Under penalty of law for false swearing (West Virginia Code, §61-5-3), it is hereby certified that the vendor
acknowledges the information in this said affidavit and are in compliance with the requirements as stated.

OCQUDVLL?VMWU Date; q /LIE /‘9(9

No Debt Affidavit
Revised 02/08/06
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WV-36a STATE OF WEST VIRGINIA Buyer: Page Req. or P, O. No.
PURCHASING CONTINUATION SHEET

Spending Unit:

Vendor:

Requisition No.: LBS70424

ADDENDUM ACKNOWLEDGEMENT

| hereby acknowledge receipt of the following checked addendum(s) and have made
the necessary revisions to my proposal, plans and/or specifications, etc.

Addendum No.'s:

No 1 DD
No.2 DN
No. 3

No. 4

No. 5

| understand that failure to confirm the receipt of the addendum(s) is cause for
rejection of bids.

{Signature

Company

9/5/0 b

Date

Exhibit 10

Rev. 11/86
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CardinalHealth

August 30, 2006

Roberta Wagner

State of West Virginia Purchasing Division
2019 Washington Street East

Charleston, WV 25311

Dear Roberta:
The enclosed information is in response to RFQ number LBS70424.

in response, Cardinal Health and DiaSorin is proposing the ETI-MAX 3000
which is in compliance with the specifications indicated in the RFQ.

The DiaSorin ETI-MAX 3000 is validated to perform all of the tests request
in the RFQ.

The HBsAG and the HBsAg confirmatory assays will be substituted with
the equivalent DiaSorin assays. The DiaSorin ETI-MAX is validated by the
manufacturer for the performance of all DiaSorin assays, the Ortho HCV
assay and the Bio-Rad HIV 1/2/0 assay.

The Bio-Rad HIV assay will have to be purchased from Bio-Rad directly.

Thank you for the opportunity to present this proposal in response fo your RFQ.
Regards,

James Martin

Diagnostic Specialist

Cardinal Health

Scientific Products Distribution
800 456 1157 x 5550

CP 513 518 1161
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ETI-MAX™ 3000
MAXIMIZE YOUR ANALYSIS

ETI-MAX™ 3000 FEATURES

High Throughput — 4 plates up to 7

Up to 180 sample tubes onboard at the same time
Continuously load samples and reagents
Bar-coded samples and reagents reduce errors
Clot & liquid leve! detection for samples & reagents
Easy Maintenance — Automatic daily and weekly
Disposable tips — no carryover

SOFTWARE

Bi-Directional interface capability

Multi-Task (muitiple SW functions during the run)
Windows software based functionality

our Iaboratory mlcroplate testmg
- safe, AL

R e

CardinalHealth



ETI-MAX 3000™ SOLUTION

The ETI-MAX 3000™ is a fully automated microplate analyzer designed to simplify and optimize
your routine laboratory. It can simultaneously load up to four microplates with separate work

lists and can process up o seven micropiates in continuous loading. DiaSorin meets the
challenge of making your microplate routine, simple, and safe. Bar-code reading for primary

tubes and DiaSorin reagents handied by DiaSorin's next generation software ensures reliability and
reduces operator's errors. DiaSorin's ETI-MAX 3000™ offers a true walk-away automated

system that controls and records all the operations performed by the instrument, guaranteeing
reliable results with DiaSorin's renowned tradition.

Technology
 Fully automated microplate analyzer

« Four micropiates simultaneously; up to seven microplates with its continuous loading
capability

s Walk-away system

« State-of-the-art software operates under Windows® program

« Complete sample processing (sample predilutions, sample dispensing, reagent dispensing,
incubations, wash processes and plate transports

Versatile and productive
On-iine dilution capabilities, including ability to perform serial dilutions

Disposable tips, designed for clot detection and level sensing

Handles up to 180 samples onboard the system

Random access and batch mode: muitiple analytes can be run on same plate

Up to four microplates run simultaneously; up to seven microplates with the continuous load
function

« Additional plates (assays/patients) may be added even after the run has been started

. 5 & &

Operating efficiency
« Instrument automatically calculates tips, tubes and reagents necessary for assay
» System scheduler calculates the actual run of the system and reai-time scheduler allows
user to track progress of the run
Positive bar-code recognition for both samples and reagents
Reagent racks designed for the DiaSorin reagents
Continuous loading capability
High-dispensing precision, clot detection and no carry over with disposable conductive tips

Software

User-friendly software is Windows® based software

Bidirectional LIS interface capability

If not using an LIS, reports are flexible by patient, date, assay type, etc.
Flexibility in protocol programming and creation of microplate maps
Unlimited number of protocols

Schedule for optimizing loading times

Data reduction: manages different types of calculations
Levey-Jennings for checking kit and quality control

Multitasking: multiple software functions available during the run

s & & »
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Safety characteristics

o Selftest capabilities to verify all system functions upon initialization
¢ On-line in-process control: all instrument operations and/or errors are recorded and can

be printed out during tests
« Bar codes for primary tubes, reagents and microplates for identification
« Automatic closing of stations: software opens different stations according to current

step in procedure
« Automatic checking of required reagent volumes and verification of strip presence

Quality control and calibration

« Quality control and calibrators are run with each plate
« Kits contain their own controls (usually positive/negative) and some customers will run external

controls

CardinalHealth
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AX 3000™ Assays

We can provide more than fifty ELISA microtiter plate assays, including
an extensive menu of Hepatitis, Infectious Disease and Autoimmune tests.

Hepatits
IgM Anti-HAV

B1032-270/96 Wells

'B1032-276/192 Wells |

Anti-HAV B1032-271/96 Wells Anti-HBs Quant Std, Set B1032-278M10 runs
Anti-HBG B1032-272/192 Wells | HBsAg B1032-349/192 Wells
lgM Anti-HBc B1032-273/96 Welis HBsAg_Confirmatory B1032-350/44 Tests
Anti-HB(e) Antibody B1032-274/96 Wells | Ortho® Anti-HCV 3.0 B1032-281/480 Wells
HB(e) Antigen B1032-275/96 Wells

Infectious Disease

1032-265/96 Wells

[ Lyme 19G & IgM Combo

W B1032.371/96 Wells

"EBNA-IGG B
VCA-igG B1032-264/96 Wells | HSV I/l 1IgG B1032-46/96 wells
VCA-IgM Reverse Capture B1032-264/9% Wells | Trep-Chek™ Syphilis 1gG B1032-40/96 wells
EA (D) IgG B81032-78/96 Wells Trep-Chek™ Syphilis lgG B1032-41/960 wells
Measles 1gG 81032-360/96 Wells | CMV IgG B1032-44/96 wells
Varicella Zoster Ig_G B1032-363/95 Wells CMV IQM Capture B103-45/96 wells
Mumps IgG B1032-370/96 Wells Toxoplasma igg B1032-42/96 wells
Rubella IgG B81032-267/192 wells | Toxoplasma IgM Capture B1032-43/96 wells
H. Pylori IgG B1032-372/96 Wells | Vironostika® HTLV /il B1032-380/192 wells

Autoimmune Disease =~ e
RN Anti-Mitochondrial

B1032-69/98 Wells

UB1032-355/06Wells

ANA Screen Kit

ENA 6 Screen Kit B1032-70/95 Wells | Anti-Cardiolipin Total Kit B1032-354/96Wells
Anti-dsDNA Kit B1032-71/96 Wells Anti-B2 Glycoprotein 1 B1032-47/96Welis
Anti-Sm Kit B1032-72/86 Wells Anti-Thyrogiobu lin B1032-366/96Wells
Anti-Sm/RNP Kit B1032-73/96 Wells Anti..Thyroid B1032-367/96Wells

Peroxidase(TPO)

Anti-SS-B Kit B1032-74/96 Wells | Anti-Cardiolipin IgA B1032-780/96 Wells
Anti-SS-A Kit B1032-75/96 Wells | Anti-Cardiolipin 1gG B1032-79/96 Wells
Anti-Jo-1 Kit B1032-76/96 Wells | Anti-Cardiolipin IgM B1032-80/95 Wells
Anti-Sc-70 Kit B1032-77/96 Wells | Anti-CCP B1032-351/96 Wells

CardinalHealth
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DiaSorin Diagnostic Support

DiaSorin standard instrument service includes with instrument:

First year covered under manufacturer's warranty

Onsite assistance available Monday through Friday 8:00 a.m. to 5:00 p.m.

Hot line available 7 a.m. to 7 p.m. CST, 800.328.1482

Emergency replacement parts available:
basic parts provided
additional parts shipped priority on an as as needed basis

*

Preventive maintenance visits every six months (average downtime approximately six he

CardinalHealth
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Implementation and training

Upon acceptance of your purchase order, you may expect the following to occur, which will ensure

expedient implementation of your systems.

Support

Description

Instrumentation installation

DiaSorin will install and set up instrumentation in the
laboratory. Installation will be performed before training.

implementation checklist

Checklist provides actions and dates for implementing the
system inta the laboratory.

Training

Training for two key operators can either be held on site or
DiaSorin also atiows the option of training at their facility in
Stiliwater, MN,

Training checklist

The checklist provides the following:
Learning objectives, competency assessment, training
schedule; procedure manuals and crossover assistance

Training cost information

When training opfion in Stillwater, MN is chosen; inciuded
is the airline tickets, hotel accomodations and a daily
meal per diem for two key operators. This cost is
included in the purchase/service agreement. Additional
training is available at an additional cost.

ETI-MAX 3000 is a trademark of DiaSorin Inc.
Windows is a registered of trademark of Microsoft Corportion.

CardinalHealth
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1. INTENDED USE

The DiaSorin HBsAg Confirmatory Test is an in vitro neutralization assay for quatitative
confirmation of the presence of hepatitis B surface antigen (HBsAg) in human serum and
plasma samples (EDTA, heparin, and citrate) found to be repeatedly reactive for HBsAg
by ETI-MAK-2 PLUS. This assay has not been FDA-approved for the screening of blood
or plasma donors.

Assay performance characteristics have not been established when the DiaSorin
HBsAg Contirmatory Test is used in conjunction with other manufacturers’ assays
for specific HBV serological markers. Users are responsible for establishing their
own performance characteristics.

Assay performance characteristics have not been established for newborn testing.

2. SUMMARY AND EXPLANATION OF THE TEST

In spite of the high specificity achieved with test methods, the possibility exists that false-
ly reactive results may be encountered due to the presence of non-specific interfering
substances, artifacts in the reagents, or the type of methodology used. To reduce this
possibility, neutralization tests were developed to ensure that HBsAg-reactive results are
caused by the presence of the surface antigen and not by non-specific interference.

The DiaSorin HBsAg Confirmatory Test is comprised of Antibody to HBsAg (Human) and
Specimen Diluent (Human) and is used in conjunction with ET{-MAK-2 PLUS to test ali
repeatedly reactive samples. All samples that are repeatedly reactive for HBsAg by ETI-
MAK-2 PLUS and that are neutralized by Antibody to HBsAg are considered confirmed as
positive for HBsAg. Samples that are repeatediy reactive for HBsAg and that are not neu-
fralized by Antibody to HBsAg are considered as negative for HBsAg.

3. PRINCIPLE OF THE PROCEDURE

The HBsAg Confirmatory Test is based on the principle of binding inhibition or neutralize-
tion of binding activity.
A neutralizing reagent containing human antibodies to HBsAg is added to one aliquot of
each specimen found repeatedly reactive (neutralized aliquot). As a control procedure,
anti-HBs-negative human serum (Sample Diluent} is added to the other afiguot {non-neu-
tralized or test aliquot). When the neutralizing reagent has been added to a sample con-
taining HBsAg, the antibodies in the neutralizing reagent bind to the HBsAg, forming an-
iigen-antibody complexes. When the neutralizing reagent has been added to a sample
containing a non-specific reactive substance, the antibodies in the neutralizing reagent
will not bind to this non-specific substance. The aliquots are then tested using the Dia
Sorin ETI-MAK-2 PLUS Assay. If the sampie contains HBsAg, the antigen-antibody
complexes formed with the neutralizing reagent inhibit the HBsAg from reacting in the
ETI-MAK-2 PLUS assay. If the sample contains non-specific substances, no complexes
are formed and the substance is then available for reacting in the HBsAg assay.
An absorbance reading of a neutralized aliquot that is significantly lower than that of the
corresponding non-neutralized aliquot demonstrates HBsAg neutralization and the pres-
ence of HBsAg in the sample is confirmed.
gefer to ETI-MAK-2 PLUS package insert for a description of the principle of the proce-
ure.



4. REAGENTS PROVIDED

Catalog - Quantity/
Number Product Description Volume
NO143  HBsAg Confirmatory Test

Specimen diluent 1 vial, 15 mL

Human serum/plasma non-reactive for HBsAg and anti-HBs
(ready to use).
Preservative: 0.2% ProClin 300.

Anti-HBs (Polyclonal human antibody to Hepatitis B Surface 1 vial, 0.7 mL.
Antigen)

Human serum/plasma containing = 20,000 miU/mL anti-HBs

antibody referenced to WHO Anti-Hepatitis B Immunoglobulin

1st International Reference Preparation (1977), an inert red

dye (ready to use).

Preservative: 0.2% ProClin 300.

The reagents are sufficient for a maximum of 44 specimens plus controls.

. WARNINGS AND PRECAUTIONS

For in vitro diagnostic use.

The human biood source material used to prepare this product derives from donations

found to be non-reactive for HBsAg, antibodies to HCV, HIV-1 and HIV-2 (AIDS) when

tested by licensed screening tests, and found fo be non-reactive for syphilis when

tested by a serological test. Because no test method can offer complete assurance

that laboratory specimens are pathogen-free, specimens should be handled at the

BSL 2 as recommended for any potentially infectious human serum or blood specimen

in the CDC-NIH manual, Biosafely in Microbiological and Biomedical Laboratories, 4th

Edition, May 1999, and NCCLS Approved Guideline M29-A, Protection of Laboratory

Workers from Instrument Bicohazards and Infectious Disease Transmitted by Blood,

Body Fluids, and Tissue (1-3).

All specimens, reagents, and controls shoutd be handled as if capable of transmitling

gisease. Follow standard precautions for handling infectious agents during all proce-
ures:

— Do not pipette by mouth.

- Do not eat, drink, smoke, or apply cosmetics in areas where specimens are handled.

— Wear protective clothing such as lab coats, protective glasses, and disposable
gloves when handling specimens and assay reagents. Wash hands thoroughly after-
wards.

— Perform ali work with infectious materials in a designated area.

dDispose of ail specimens and used assay materials as if capable of transmitting
isease:

- Decontaminate liquid wastes, including those containing neutralized acid, either:
(a) by autoclaving for 80 minutes at 121°C; or
(b) by treating with a 1:10 or 1:100 dilution of household bleach (sodium hypochlo-
rite concentration approximately 5%). The wastes shouid remain in contact with the
sodium hypochlorite solution for 30 minutes for effective decontamination, after
which they can be disposed of in the sink (1, 3). Do not autoclave solutions contain-
ing sodium hypochlorite.

- Adtociave non-ignitable solids for 60 minutes at 121°C.

— Incinerate disposable ignitable materials.

Performing the assay outside the time and temperature ranges provided may produce

invalid results. Assays not falling within the established time and temperature ranges

must be repeated.

Use only dispensing equipment that has been calibrated to deliver accurate volumes,

pet the laboratory's standard procedures.

For the ETI-MAK-2 PLUS components, observe all precautions as stated in section on

Warnings and Precautions of that assay's package insert.

2



-

*»

Warning - Reagenis containing ProClin 300 may cause allergic reactions. Avoid pro-
longed contact with skin. Wash thoroughly after handling.

. REAGENT PREPARATION

Bring the reagents to room temperature (20-25°C).
For ETI-MAK-2 PLUS components, follow all preparation and storage instructions as
stated in that assay's package insert.

. REAGENT STORAGE AND HANDLING INSTRUCTIONS

Store the reagents in the refrigerator at 2-8°C. Allow them to reach room temperature
{20-25°C) before use. Return the test components to the refrigerator after use.

Do not expose the test components to intense light, direct sunlight, or temperatures
above 25°C. Do not freeze the kit.

When test components are stored as directed, they will remain stable until expiration
dates printed on their labeis.

Store ETI-MAK-2 PLUS components in the refrigerator at 2-8°C away from intense
light. Aliow them to reach room temperature {20-25°C) before use. Return the test
components to the refrigerator after use.

. REAGENT INSTABILITY OR DETERIORATION

Any reagent that contains visible particulate matter should be discarded.

. SPECIMEN COLLECTION AND PREPARATION

All specimens found repeatedly reactive by ETI-MAK-2 PLUS must be confirmed by
the DiaSorin HBsAg Confirmatory Test.

This assay is not designed Yo test body fluids other than human serum or plasma. This
assay is not designaed for iesting human cadaver fluids.

Specimens conlaining precipitate may give inconsistent test resuits. Do not test spec-
imens containing particulaie material, or grossly hemolyzed or lipemic specimens.
The testing of heat-inactivated samples is not recommended.

Samples that are to be used fresh may be stored for up to two hours at 2-8°C in the
presence of clots. Serum separated from the clot may be stored at 2-8°C up to 48 hours,
but then must be frozen and stored deep-frozen (at —20°C or below) in sterile contain-
ers until use (4). If sample is stored frozen, mix thawed sample weli before testing
{vortex). It has been shown that up io three freeze-thaw cycles do not interfere with
the assay.

For shipping, specimens should be frozen at —20°C or below and shipped with dry ice.
Temperature level during entire shipment should be nho greater (warmer) than —20°C.
Pack specimens in compliance with government regulations covering the transporta-
tion of etiologic agents (5).

The MBsAg Confirmatory Test may be performed on human serum or plasma. EDTA,
citrate or heparin anticoagulants have been tested and may be used with this assay.
Follow manufacturer's instructions carefully when using plasma collection containers
with anticoagulants.

Repeatedly reactive specimens are assayed in duplicate (neutralized and non-neutrai-
ized aliquois). The minimum volume required for confirmation testing is 300 pL for
specimens with absorbance within the reading range and 10 pl for specimens with ab-
sorbance above the reading range.

10. CONFIRMATION ASSAY PROCEDURE

Materials Provided
DiaSorin HBsAg Confirmatory Test

Specimen Diluent
Anti-HBs (Antibody to HBsAg).



Materials Required but not Provided
ETI-MAK-2 PLUS (Catalog no. P001932).

Microwell plate washer - The following instrument specifications are recommended for
the performance of the HBsAg Confirmatory Test.

Volume dispensed: 350-370 pl

Number of wash cycles: 5

Soak time: 30 seconds

Aspirate the last aliguot of dispensed liguid: yes.

Note - The volume of each microwell is approximately 400 pL. Make sure the volume of
working wash buffer dispensed into each well does not cause the wells to overflow. If the
wells overflow, set the washer to dispense less working wash buffer.

Microwell plate reader - The following instrument specifications are recommended for the
performance of the HBsAg Confirmatory Test.

Wavelength: dual wavelength, 450 nm and 600-6850 nm

Bandwidth: s 10 nm

Absorbance range: 0 absorbance units to reading range of reader (at feast 2.5 absorb-
ance units)

Repeatability: better than or equal to 0.005 absorbance units, or 1%, whichever is great-
er

Linearity or accuracy: better than or equal to 0.010 absorbance units, or 2%, whichever
is greater

Drift: less than 0.005 absorbance units per hour.

Incubator, 37°C = 1°C.

Note - Gravily convection incubators are recommended. Forced-air incubators may
cause edge effects. Do not use water baths as incubators.

Micropipettes with disposable clean tips (15 plL, 50 pl, 160 pl and 150 pl).

Note - Suggested specifications for micropipetters (based on gravimelric testing) are:
= 50 ul: accuracy = 3%, precision 2%

= 100 pl: accuracy = 2%, precision 1%.

MisceHaneous clean glass or plastic containers

Hazardous waste disposal materials

Disposable gloves

Distilied or deionized water

Pipetter-diluter (optional}

Multichannel pipetter (optional)

Pipette tips for muitichannel pipetter {if multichannel pipetter is used)

Disposable reagent reserveirs {if multichannel pipelter is used)

Printer compatible with microwell reader.

Neutralization Procedure

+ Negative and positive controls for the ETI-MAK-2 Kit:
Mix 150 ul. controf and 15 pl. Anti-HBs in one tube (neutralized aliquot = N) as well as
1;50 ul control and 15 ul Specimen Diluent in another tube (non-neutralized aliquot =
.

+ Repealedly reactive samples with absorbance within the reading range:
Mix 150 ul specimen and 15 pl Anti-HBs in one tube (neutralized aliquot) as well as
150 pz!s specimen and 15 pl Specimen Diuent in another tube (non-neutralized
aliguot).

» Repeatedly reactive samples with absorbance above the reading range:
Dilute specimens 1:107 with Specimen Diluent {e.g., 5 plL specimen + 500 pl. Speci-
men Diluent). The predilution may be stored at 2-8°C for 24 hours,
Mix 150 ul. diluted specimen and 15 uL Anti-HBs in one tube (neutralized aliquot) as
well as 150 pbL diuted specimen and 15 ul Specimen Diluent in another tube (non-
neutralized aliguot).

« Incubate the specimens for 1-2 hours at room temperature (20-25°C). Treal speci-
mens and controls in parallel.



Assay Procedure

The DiaSorin HBsAg Confirmatory Test is performed on all samples that test repeatedly
reactive by the ETI-MAK-2 PLUS. Follow the assay procedure described in the ETI-MAK-
2 PLUS package insert for testing the confirmatory aliquots. Calibrators, controls and
samples are to be placed in wells as described in Table 1.

Table 1 - Configuration of Calibrators, Controls and Samples in Microwell Plate.

Weil(s) Calibrator, Control or Sample
Al Blank well (containing only chromogen/substrate and stop solution).
B1, C1, D1 100 ub ETI-MAK-2 PLUS calibrator (untreated aliquot).
E1 100 pl. ETI-MAK-2 PLUS negative control (untreated aliquot).
Ft 100 ul. ETI-MAK-2 PLUS positive control (untreated aliquot).
a1 100 ul. ETI-MAK-2 PLUS negative controi (non-neutralized aliquot = T).
H1 100 pl ETI-MAK-2 PLUS negative control (neutralized aliquot = N).
A2 100 pl. ETI-MAK-2 PLUS positive control {non-neutralized aliquot = T),
B2 100 pl. ETI-MAK-2 PLUS positive control (neutralized aliquot = N).
c2 100 pL HBsAg-reactive Sample 1 (non-neutralized aliquot = T).
D2 100 pL HBsAg-reactive Sample 1 (neutralized aliquot = N).
E2 100 ulL HBsAg-reactive Sample 2 {non-neutralized atiquot = T).
F2 100 ul. HBsAg-reactive Sample 2 (neutralized aliquot = N).
G2 100 ub HBsAg-reactive Sample 3 (non-neutralized aliquot = T},
H2 100 ul. HBsAg-reactive Sampie 3 (neutralized aliquot = Nj.

efc.

Perform assay quality control procedures. Before evaluating resuits, perform quality
control procedures (see Section 11, Quality Control).

11. QUALITY CONTROL
Refer to ETI-MAK-2 PLUS package insert for procedure to validate quality control (6, 7).

1. Evaluate the absorbance value of the substrate blank.

Blank the instrument on the well containing only chromogen/substrate and stop solution
(see Step 14 in Section 10, Assay Procedure). The absorbance vaiue for the blank well
must be between 0.000 and 0.150 for the assay to be valid. If the absorbance value of
the substrate biank is less than 0.000 or greater than 0.150, the run must be repeated.
Note - Subtract the subsfrate blank absorbance value from each absorbance value be-
fore performing the following evaluations.

2. Evaluate the mean calibrator absorbance value (Cal x).
Each calibrator absorbance value (after subtraction of the blank) must be greater than
~0.020 and less than 0.120.

~0.020 < Cal < 0.120
If one of the calibrator absorbance values does nol meet this criterion, it should be dis-
carded and the mean value recalculated using the remaining two values. If more than
one calibrator absorbance values do not meet this criterion, the run is invalid and must
be repeated.



Example 1: Calculation of mean of calibrators

, Minus blank Final calibrator
Calibrator well Absorbance absorbance absorbance
B1 0.038 ¢.030 0.008
c1 0.040 0.030 0.010
D1 0.039 0.030 0.009
Total absorbance 0.027

Total absorbance 0.027
3 =

The mean calbrator absorbance value must be greater than —0.020 and less than 0.120.
—0.020 < Cal X < 0.120

If the mean calibrator absorbance value does not meet this criterion, the run is invalid

and must be repeated.

3. Evaluate the negative control absorbance values (NC).

After subtracting the substrate blank absorbance, the absorbance values for the negative
control, neutralized negative control and non-neutralized negative control must be greater
than ~0.020, less than 0,120 and less than the cutoff (CO) multiplied by 0.9.

—0.020 < NC < 0.120
NC < 0.9 x CO

if the negative control absorbance values do nol meet this criterion, the run is invalid and
must be repeated.

4. Evaluate the positive control absorbance vatue (PC).

After subtracting the substrate blank absorbance, the positive control absorbance value
must be greater than 0.550 and less than 1.850.
0.550 < PC < 1.850

If the positive control absorbance vaiue does not meet this criterion, the run is invaiid
and must be repeated.

5, Evaluate the difference between the positive contral absorbance value and the
negative control absorbance value.

The difference between the positive control absorpance value and the negative control
absorbance vatue must be greater than 0.500.

PC — NC > 0.500

if the difference between the positive control absorbance value and the negative control
absorbance value does not meet this criterion, the run is invalid and must be repeated.

Example 2: Calculation of difference between PC and NC

= 0.009.

Mean of calibrators (Cal X) =

Positive control absorbance (PC) = 1.273
Negative control absorbance (NC) = 0.010
Difference {PC — NC) = 1.273 ~ 0.010 = 1.263

6. Calcuiate the percent neutralization.
The percent neutratization is calculated using the following formula:

Absorbance for non-neutrafized aliquot ~ Absorbance for neutralized aliquot
% 100

Absorbance for non-neutralized aliquot —
Absorbance for ETI-MAK-2 PLUS Calibrator

7. Evaluate the positive control percent neutralization.

The ETI-MAK-2 PLUS positive control must give a percent neutralization greater than
50% for the assay to be valid.

PC Neutralization > 50%

6



i the percent neutralization of the positive control does not meet this criterion, the run is
invalid and must be repeated.

Example 3: Calculation of positive control percent neutralization

Absorbance for non-neutralized aliquot = 1.182

Absorbance for neutralized aliquot = 0,334

Absorbance for ETI-MAK-2 PLUS calibrator = 0.009
1.182 — 0.334

x 100  =72.29% Valid run.

1.182 — 6.009

12. QUALITY CONTROL PROBLEM SOLVING

It is important to follow the assay procedure precisely. If calibrator or control values are

not within acceptable limits (see Section 11, Quality Controf) or resuits differ markedly

from those expected, check these assay variables:

* Check incubator, incubation times, and temperatures.

» A properly functioning washer is critical to the assay. Ensure that the washer is filling
and aspirating all wells, that no probes are plugged, and that the probes are placed
correctly in the microwells, No fluid shouid be left in the welis at the end of the wash
step,

s Be sure that wells do not dry ouf between washing and addition of the next reagen.
Add reagent within a few minutes of removal of the plate from the washer. If a probe
{or probes) on the washer becomes plugged during washing, identify the affected
well{s) but continue with the assay procedure. Retest the affected specimen(s). To un-
plug probes, refer to the washer operator's manual.

= Check that all reagents and specimens are at room temperature (20-25°C) be-
fore starting the assay.

* Check that all reagents are within the expiration date, that appropriate assay kit com-
ponents and ancillaries are used, and that there are no visible signs of contamination
such as cloudiness or precipitates.

» Avoid cross-contamination of reagents and wells. If multichannel pipette tips have
been contaminated, replace the tips.

13. INTERPRETATION OF RESULTS

Always validate quality control before evaluating results (see Section 11, Quality Con-
trol).

The presence of HBsAg in a patient sample is confirmed by comparing the absorbance
vaiue of the neutralized aliquot of a specimen to that of the non-neutralized aliguot.

Calculation of Cutoff Value

The cuioff value is determined for each piate based on the absorbance values of the cal-
ibrators run on that plate. Be sure to compare the absorbance value of each patient sam-
ple with the cutoff value computed for the plate containing that sample.

The cutoff value is determined by adding 0.040 fo the mean absorbance of the calibrator
values after subtraction of the substrate blank.

CUTOFF = Cal X + 0.040
Example 4: Calcutation of cutoff value

Mean absorbance for ETI-MAK-2 PILUS calibrator 0.009
Constant + 0.040

Cutoff value for this run = (.049

Calculation of Percent Neutralization

Sample acceptance criterion: absorbance of the non-neutralized aliquot {mixed with
Specimen Diluent} must be greater than 0.9 x cutoff.



if the sample meels this criterion, the sample is acceptable and percent neutralization
can be calculated using the formula described in Section 11.6.

Interpretation of Results for Specimens with Absorbance Within the Reading Range

o
(non-nggtsr(:lairr‘icgliquot) Neutraﬁzation Interpretation of results
= 0.9 x cutoff Any value Not confirmed (HBsAg-negative specimen).
> 0.8 x cutoff = 35% Not confirmed (MBsAg-negative specimen).
> 0.8 x cutoff > 35% Confirmed {HBsAg-positive specimen).

Interpretation of Resuits for Specimens with Absorbance Above the Reading Range

1y
(non~n2§;sr::ibzifécgliquot) Neutraﬁzation Interpretation of results
=< 0.9 x cutoff Any value Dilute less than 1:101 {e.g., 1:51) and retest.
> 0.9 x cutoff = 35% Not confirmed (HBsAg-negative specimen).
> 0.9 x cutoff > 35% Confirmed (HBsAg-poesitive specimen).
> reading range Any value Dilute more than 1:101 (e.g., 1:200, 1:400,

1:800 or greater) and retest.

Example 5: Interpretation of resuits

Absorbance for ETI-MAK-2 PLUS calibrator = 0.009
Cutoff = 0,049
0.9 x Cutoff = 0.044
Sample No. 1
Absorbance for non-neutralized aliguot = 1.826
Absorbance for neutralized aliguot = 0.418
1.925 — 0.418
x 100 = 78.65% Positive specimen.
1.925 - 0.009
Sample No. 2
Absorbance for non-neutralized aliquot = 1.881
Absorbance for neutralized aliquot = 1.744
1.881 - 1.744
x 100 =7.32% Not confirmed {negative specimen).
1.881 - 0.009

Sample No. 1 is confirmed positive for the presence of HBsAg and sample No. 2 is not
confirmed (negative) for the presence of HBsAg.

14, LIMITATIONS OF THE PROCEDURE

* Refer to ETI-MAK-2 PLUS package insert for a description of the limitations of the
procedure.

« A skillful technique and strict adherence fo the instructions are necessary to obtain re-
liable results. See Saection 12, Quality Contro! Problem Solving, for further information.



15. EXPECTED VALUES

In an expected values study, samples from 500 patients from an STD clinic were tested
with the ETI-MAK-2 PLUS assay and ali ETI-MAK-2 PLUS repeatedly reactive samples
were confirmed by the DiaSorin HBsAg Confirmatory Test. The group was 49% (246/500)
female and 51% {254/500) male with ages ranging from 17 to 83 years old. The percent
confirmed HBsAg-positive by the DiaSorin HBsAg Confirmatory Test when used in con-
junction with the ETI-MAK-2 PLUS was 0.2% (1/500).

16. SPECIFIC PERFORMANCE CHARACTERISTICS

Clinical Samples

The DiaSorin HBsAg Confirmatory Test was evaluated in conjunction with the ETI-MAK-

2 PLUS assay according to the insert instructions, using the following samples:

— 200 non-selected, prospectively collected samples that were received into the lab for
HBsAg or HBV-DNA testing.

— 500 non-selected, prospectively collected samples that were received from subjects
recruited as coming into High-Risk (8TD) Clinics.

— 20 HBsAg-reactive archive samples from subjects with a diagnosis of acute HBV in-
fection. The sampie selection was based on the fact that they showed the relevant
HBV marker pattern by the reference assays (HBsAg-positive, anti-HBc-positive, igM
anti-HBc-positive, anti-HBs-negative) and that they have been classified as confirmed
HBsAg-positive by neutralization using an FDA-approved HBsAg confirmatory test.

- 37 HBsAg-reactive archive samples from subjects with a diagnosis of chronic HBV in-
faction. The sample selection was based on the fact that they have had HBsAg detect-
able for a period of at least six months and that they have been classified as con-
firmed HEsAg-positive by neutralization using an FDA-approved HBsAg confirmatory
test.

After study completion, all samples were assigned a specimen classification based on
the patterns of the six HBV serological markers established by the reference assays. Us-
ing these classifications, the ETI-MAK-2 P1L.US-negative and confirmed HBsAg-positive
results were compared io a reference assay’'s HBsAg resulis. The following tables show
the comparison of DiaSorin results with the reference assay's resuits. All DiaSorin initial-
ly reactive resulis were repeatedly reactive, confirmed positive by the DiaSorin HBsAg
Confirmatory Test, and in concordance with the reference assay's confirmed resulis.

FProspective Sample Comparison - Results After Confirmation of Positives

Reference Assay
- +
Group Total
ETI-MAK-2 PLUS ETI-MAK-2 PLUS
- + - +
Chronic Infection 0 0 0 1* 1
Recovery 30 0 0 0 30
Past Infection 77 0 0 0 77
HBV Vaccine Response 147 0 0 1] 147
Susceptible 442 0 0 0 442
Unknown 3 0 0 0 3
Total 699 0 0 1 760

* Confirmed by neutralization by both the DiaSorin and reference confirmatory assays.




Percent Agreement - Prospective Samples

Negative Agreement Positive Agreement
Group Percent n/n 05% Cl Percent n/n 95% Gl

Chronic infection - 0/0 - 100% 1/1 2.5-100%
Recovery 100% 30/30 88.4-100% - 0/0 -
Past Infection 100% 777 95.3-100% - /0 -
HBYV Vaccine 100% 1471147 | 97.5-100% - 0/0 -
Response

Suscegptible 100% 442442 | 99.2-100% - 0/0 .
Unknown 100% 3/3 29.2-100% - 0/0 -
Total 100% 699/699 | 99.5-100% 100% 11 2.5-100%

Archive Sample Comparison - Results After Confirmation of Positives

Reference Assay
- +
Group Total
ETI-MAK-2 PLUS ETI-MAK-2 PLUS
- + - +
Acute Infection 0 0 0 20 20
Chronic Infection 0 0 0 37 a7
Total 0 0 0 57 57
Percent Agreement - Archive Samples
Megative Agreement Positive Agreement
Group
Percent n/n 895% Cl Parcent n/n 85% Ci

Acute Infection - 0/0 - 100% 20/20 83.2-100%
Chronic Infection - 0/0 - 100% 37/37 90.5-100%
Total - 0/0 - 100% 57/57 | 93.7-100%

Pregnant Women

Testing was performed on 700 serum samples belonging to a pregnant women popuia-
tion. All samples were tested for HBsAg using the DiaSorin ETI-MAK-2 PLUS and refer-
ence assays, in single determination per run. All HBsAg initially bordetiine and reaclive
samples were repeat tested in duplicate, per the insert instructions. HMBsAg confirmatory
testing by neuiralization was performed on all repeatedly reactive samples. The results
are summarized in the following takle. :
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Pregnant Women Sample Comparison - Confirmatory Test
Reference Assay

Result Paositive” Negative Total

Positive™ 2 0 2

ETI-MAK-2 PLUS Negative 0 6598 698
Total 2 698 700

* Repeatedly reactive and confirmed by neutralization.

99.5-100.0%.
15.8-100.0%.

100.0% (658/698)
100.0% (2/2)

95% Ci

Negative Agreement = -
95% Gl =

Positive Agreement =

Coded Panel

A coded panet of specimens comprised of 160
three external US laboratories, according to the insert instructions. The panel contained
paired serum/plasma samples; the plasma was EDTA, heparin and citrate. The samples
represented low-positive/borderline, mid-positive, high-positive {over range}, and high-

negative HBsAg ievels. The results of HBsAg-positive samples are summarized in the

frozen repository samples was tested at

following table.

Coded Panel Results - Sample Matrix Evaluation

Sample type Serum EDTA Heparin Citrate
Mean %NT 74.07 74.23 75.68 73.93
Sid Dev 5.84 4,95 7.62 6.02
Borderline | 95% CI* 73.66-74.49 | 73.88-74.58 | 75.14-76.22 | 73.51-74.36
Lo ey | Total %GV 7.9% 6.7% 10.1% 8.1%
Between matrix %CV: 1.1%
Across matrix total %CV: 8.2%
Mean %NT 67.64 85.59 66.95 68.04
Std Dev 5.55 5.31 3.88 5.39
Mid-Positive | 95% CI* 67.25-68.03 | 65.21-65.96 | 66.68-67.23 | 67.66-68.42
{n = 40) Total %CV 8.2% 8.1% 5.8% 7.9%
Between matrix %CV: 1.6%
Across matrix total %CV: 7.6%
Mean %NT 77.96 77.80 78.76 79.88
Std Dev 8.28 8.56 6.81 9.85
High-Positive | 95% CI' 77.37-78.54 | 77.20-78.40 | 78.28-79.24 | 79.18-80.58
{n = 40) Total %CV 10.6% 11.0% 8.6% 12.5%
Between mairix %CV: 1.2%
Across matrix total %CV: 10.7%

* 95% Cl = 95% Confidence Interval.

Confirmatory Reproducibility

Reproducibility of the confirmatory procedure was determined using a panel of 12 border-
line samples composed of three sets of matched serum/plasma (EDTA, citrate, heparin).
Each sample was pre-treated in three replicates and tested manually in one run per day
for three days at each of three sites {two US laboratories and at DiaSorin). The results
are summarized in the following table.
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Reproducibility Panet Resuits

Mean Mean Within-day | Between- Total Between-

Sample 1D # Abs %NT ovee laay Ovee | oV | site OV%
BLO1-s RPO1 0.072 77.86 4.1 4.2 5.4 1.4
BLO2-3 RPO2 0.066 74.67 5.8 5.0 6.9 5.8
BLO3-s RPO3 0.066 75.85 4.2 2.5 5.6 6.2
BLO1-8 RPO4 0.067 74.70 5.5 2.7 6.2 1.5
BLOZ-2 RPO5S 0.064 74.90 4.5 3.9 5.1 4.0
BLO3-e RPO6 0.067 75.75 4.8 4.7 7.0 2.2
8L01-h RPO7 0.073 78.37 6.5 3.8 6.8 2.0
BLOZ2-h RPO8 0.062 77.29 4.7 4.8 6.0 4.8
BLO3-h RPO9 0.070 75.32 4.7 3.t 4.7 3.5
BLO1-¢ RP10 0.067 76.99 5.5 8.3 9.8 1.6
BLO2-c AP11 0.061 75.71 4.3 5.5 8.2 2.6
BLO3-¢ RP12 {.064 74.80 7.8 5.6 8.4 4,1
mean 0.067 76.02 5.2 4.5 6.5 3.3

s = serum; e = EDTA plasma; h = heparinized plasma; ¢ = citrated plasma.

Substances That Do Not Interfere

As recommended by NCCLS Protocol EP7 (25), the DiaSorin HBsAg Confirmatory Test
was evaluated for interference by testing the following substances. Testing was per-
formed using matched pairs of negative donor serum and negative donor serum spiked
with high-titer HBsAg samples to obtain a result near the cutoff. None of the compounds
at the levels indicated were found to interfere with the clinical interpretation of the assay

in serum.
Compound Concentration
Bilirubin 0.18 mmok/L 10 mg/dL
Hemoglobin 0.06 mmol/l. 100 my/dl
Triolein 33.8 mmaol/L 3000 mg/dL
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Gaution - Federal law restricts this device to sale by or on the order of a
physiclan.

1. INTENDED USE

ETI-MAK-2 PLUS is &n enzyme immunoassay (EIA) intended for the in vitro
qualitative detection of hepalitis B surface aniigen (HBsAg) in human serum or
plasma (EDTA, citrate or heparin). The ETI-MAK-2 PLUS Is Intended for manual
use and with the Biochem Immunosystems Labotech/ETI-LAB automated
instrument.

Assay results, in conjunction with other serological and clinical information,
may be used for the laboratory diagnosis of individuals with acute or chronic
hepatitis B. In addition, this assay may be used to screen for hepatitis B infec-
tion in pregnant women to identify neonates who are at high risk of acquiring
HBV during the perinatal period. The ETI-MAK-2 PLUS assay’s performance
has not been established for the monitoring of HBV disease or therapy. This
gssay has not been FDA-approved for the screening of blood or plasma
onors.

Assdy performance characteristics have not been established when the
ET-MAK-2 PLUS HBsAg assay is used in conjunction with other manutac-
turers’ assays for specific HBV serological markers. Users are responsi-
bie tor establishing their own performance characteristics.

Assay performance characteristics have not been established for newborn
testing.

2. SUMMARY AND EXPLANATION OF THE TEST

Hepatitis is an inflammatory disease of the liver that can severely damage the
organ. The disease can result from non-infectious causes -~ such as biliary ob-
struction, biliary cirrhosis, Wilson's disease, drug toxicity, and drug hypersen-
sitivity reactions — or from infectious viral and bacterial agents (1). Viral hapa-
titls Is comnmonly caused by one of several viruses: hapatitis A virus {HAV),
hepatitis B virus (HBVY), hepatitis C virus (HCV), or hepatitis D {delta) virus
{HDV) in conjunction with HBV {1, 2), hepatitis E virus (HEV), and other as yet
uncharacterized or partially characterized hepatitis viruses (non-A-E). Other vi-
ruses, including yellow fever virus, human cytomegalovirus, Epstain-Bare virus,
rubella virus, herpes simplex virus, varicella-zoster virus, and some enterovi-
ruses, can cause forms of hepatitis (1, 2).

Hepatitis B, also known as serum hepatitis, is endemic throughout the world (3~
5). The infection is spread primarily through percutansous contact with infected
blood, e.g., sharing of needies by drug addicts or transtusion of blood products
that have not been screened for HBV {1, 3, 6, 7). The virus is also found in vir-
tually every type of human body fluid and has been known to be spread through
oral and genital contact {1, 3, 6, 7). HBY can be transmitted from mother to
child during delivery through contact with blood and vaginal secretions; it is not
commonly transmifted transplacentally (6).

The incubation period for hepatitis B averages 90 days [range 40-180 days).
Common symptoms include malaise, fever, gastroenteritis, and jaundice (icter-
us) (8). HBV infection can lead to a) icleric hepatitis, b) subelinical anicteric
hepatitis, ¢) fulminani hepatitis, or d) chronic active or persistent hapatitis (1,
3). Ovar 90% of adult patients with hepatitis B completely recover from acute
iliness, approximately 1% die of fulminant hepaltitis, and approximately 6 to
10% become chronic active or persistent carriers (1-3}.

The complete hepatitis B virus, also called the Dane particle, is composed of
an ouler surface or envelope that carties the hepatitis B surface antigen
(HBsAg) (9, 10). The envelope surrounds an inner core that contains the hep-
atitis B core antigen (HBcAg) (11-13). Inside the core is the HBV deoxyribonts-
cleic acid (DNA} genome. Another antigen, the hepatitis B e antigen (HBeAg),
zs a} viral core protein found in the bloodstream during active replication of HBV
14},

Because HBY is very difficult 1o isolate in cell culture, hepatitis B diagnosis has
been based on detaction of serologlic markers. Early methods used to detect
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serologic markers were Immunodiffusion and counterimmunoelectrophoresis
{3). Methods commonly used now include hemaggtutination, immune adher-
ence, latex aggiutination, radicimmunocassay {RIA}, and enzymea immunoassay
(EIA) {1, 3). The EIA and RIA methods are the most widely utilized because of
their high analytical sensitivity, analytical specificity, and ease of use.

When determining the stage of disease caused by HBY, the HBV seroclogic
markers commonly tested for are HBsAg, antibody to HBsAg (anti-HBs), total
antibody to FHBcAg {iotal anti-HB¢), immunoglobulin M antibody to HBcAg {igM
amti-HBg), HBeAg, and antlbody 10 HBeAg {anti-HBe). Tasting for these mark-
ars helps determine the presence of past of ongoing HBV infection, the acuie
or chranic stage of the disease, response to therapy, and/or the immune status
of the patient {1, 15).

HBsAg Is the viral component ‘'usually found in the highast concentration In the
serum of HBV-infected patients {1, 8). It is a heterogeneous antigen. The prin-
gipal determinant is called & and is common to all types of HBsAg. Other major
determinants of the antigen are d/y and w/r. These determinant pairs are mulu-
ally ex:;tusive, l.e., only the combinations adw, adr, ayw, and ayr are possible
(10, 18).

Presence of HBsAg in serum may indicate a) acute HBV infection, b) chronie
HBV infaction, or ¢} asymptomatic carrier state {15, 17). The significance of
HBsAg in serum is determined by evaluating it in relationship to the presence
or absence of the other HBV markers and the clinical presentation and history
of the patient. .

3. PRINCIPLE OF THE PROCEDURE

ETI-MAK-2 PLUS uses monocional antibodies to hepatitis B surface antigen
{HBsAg) as the basis for this enzyme Immunoassay, The assay is a direct, non-
competitive test based on the use of polystyrene microwslis coated with mouse
monoclonal antibodies to HBsAg (directed to the g determinant of HBsAg). An
enzyma tracer coniaining horseradish percxidase-labeled sheep antibodies to
HBsAg detects any captured HBsAg from the patient’s specimen.

in the assay procedure, patient spacimens and controls are incubated with in-
cubation buffer in antibody-coated microwells. If HBsAg is present in a spec-
imen or control, it binds o the antibody. Excess sample is removed by a wash
step, and the enzyme tracer is then added fo the microwells and allowed to in-
cubata. The enzyme tracar binds to any antigen-antibody complexes present in
the microwells. Excess enzyme iracer is removed by a wash step, and a chro-
mogen/substrate soiution is added to the microwells and allowed fo incubate. If
a sample confains HBsAg, the bound enzyme (horseradish peroxidase) chemi-
cally reduces the substrale peroxide, whith goncurrently oxidizes the chrome-
gen tetramethylbenzidine {TMB) to a blue color (650 nm). The blue color turns
to yellow {450 nm) after addition of the stop solution. I a sample does not con-
tain HBsAg, the microwell will be colorless after the chromogen/substrate
solution is added and will remain coloriess after the stop solution is added. Gol-
or intensity, which is measured spectrophotometrically, is indicative of the
presence of HBsAg. Absorbance value readings for patient specimens are com-
pared 1o a cutoff value determined from the mean absorbance of the calibrator,



4. REAGENTS AND OTHER MATERIALS PROVIDED

Catalog .
Number Product Description Quantity/Volume
POs1932 ETI-MAK-2 PLUS 192 tests
Coated Strips Twenty-four
Microwels coated with mouse monoclonal an- B-well sirips
tibodles to HBsAg (1g@,, x class, directed fo  (contained in 2
the a determinant of HBsAg). pouches}
Enzyme Tracer 0.7 mL
Horseradish peroxidase-labeled sheep Fab to
HBsAg, buffer, protein stabilizers.
Preservative: 8.2% ProClin 300,
Tracer Diluent {Human) Twoe
Buffer, human serum/plasma, protein stabiliz- 14.7-mL vials
ers.
Presstvative: 0.2% ProClin 300.
Calibrator {Human) 33mbl
Human serum/plasma non-reactive for HBsAg.
Praservative: 0.2% ProCGlin 300,
Negative Control (Human) 3.3 mb
Muman serum/plasma non-reactive for HBsAg.
Preservative: 0.2% ProClin 300.
Positive Control (Human) 25 mL
Human serum/plasma reactive for HBsAg
{subtypes ad and ay), proteln stabilizers.
Preservative: 0.2% ProClin 300.
Incubation Buffer 16 mL
Buffer, protein stabllizers, an inert blue dye.
Preservative: 0.2% ProClin 300.
Wash Bufter (concentrate)” Two
Buffer, detargents, presecvatives. 40-mL vials
Chromogen/Substrate’ Two
Tetramethylbenzidine/hydrogen peroxide sys- 16-mil vials
tem.
Stop Solution* 30 mL
0.4N sulfurle acid. Caulion: frrtant,
Strip Sealers 48
Plate Sealers 4

Pouch Sealer

1

-

All lots of wash buffar concentrate, chromogen/substrate and stop solution ara
interchangeable botweon assay kils.

5. WARNINGS AND PRECAUTIONS

= For in vitro diagnostic use only.
« The human blood source material used to prepare this product (i.e., tracer
diluent, calibrator and negative control) derives from donations found to be
non-reactive for HBsAg, antibodies to HCV, HIV-1 and HIV-2 (AIDS) when
testad by lcensed screening tests, and found to be non-reactive for syphilis
when tested by a serological test. The pusitive control is prepared from hu-
man blood source material reactive for HEsAg and non-reactive for antibod-
les to HOV, HiV-1 and HIV-2 when tested by licensed screening iests, and
found to be non-reactive for syphilis when tested by a serological test. Be-
cause no test method can offer complele assurance that laboratory spec-
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imens aré pathogen-free, specimens should be handied at the BSL 2 as rec-
ommended for any potentially infectious human serum or blood specimen in
the CDC-NIH manual, Biesafety in Microbiclogical and Blomedical Laborgto-
ries, 4th Edition, May 1998, and NCCLS Approved Guideline M29-A, Pro-
tection of Laboratory Workers from instrument Biohazards and Infectious
Disease Transmitted by Blood, Body Fluids, and Tissue (18, 19, 20).
Al specimens, reagents, and controls should be handied as if capable of
transmitting disease. Follow standard precautions for handling infectious
agents during all procedures:
~ Do not pipette by mouth.
- [Jo not eat, drink, smoke, or apply cosmetics in areas where specimens
are handled.
~ Wear protoctive clothing such as lab coats, protective glasses, and dispos-
able gloves when handling specimens and assay reagenis. Wash hands
thoroughly afterwards.
~ Parform all work with infectious materials in a designated area.
Dispose of all specimens and used assay materlals as if capable of ransmit-
ting disease:
- D}egontaminata liguid wastes, including those containing neutralized acid,
either:
(a) by autoclaving for 60 minutes at 121°C; or
(b) by treating with a 1:10 or 1:100 dilution of household bieach (sodium
hypoehiorite concentration approximately 5%). The wastes should remain
in contact with the sodium hypochlorite solution for 30 minutes for effective
decontamination, after which they can be disposed of in the sink (18, 20),
Do not autoplave solutions containing sodium hypochiorite.
~ Autoclave non-ignitable solids for 80 minutes at 121°C,
—~ Incinerate disposable ignitable materials.
Performing the agsay outside the time and temperature ranges provided may
produce invalid resulits. Assays not falling within the established time and
temperature ranges must be repeated.
Use only dispensing equipment that has been calibrated to deliver accurate
volumes, per the laboratory's standard procedures,
WARNING - Chromogen/substrate and the stop solution contain ingre-
dients that can irritate skin and cause eye damage. Handle them with
care. Avoid getting them in eyes or on skin or clothing. In case of con-
tact with skin or eyes, immediately flush the affected area with water
for 15 minutes. For eyes, obiain medical attention.
Reagents containing ProClin 300 may cause allergic reactions. Avold
proionged contact with skin. Wash thoroughily after handling.

REAGENT PREPARATION

Bring reagents to room temperature (20-25°C),

‘The coated strips, calibrator, negative and positive controls, incubation buff-
er, chromogen/substrate and stop solution are provided ready 1o use.
Noete - Use cfean, plastic containers or acid-washed glassware for preparing
the following solutions. A clean, dedicatad dispenser is recommended for the
working enzyme tracer to avoid contamination.

Working enzyme iracer, Bring reagents to room temperature (20-25°C}. To
prepare the working enzyme tracer, dilute the enzyme tracer 1:50 with tracer
diluent {see chart below). After dilution, the working enzyme tracer can be
used for one week If stored at 2-8°C.

Caution - Verify that the total volume prepared is sufficient for the number of
tests included in the run. Use a cigan container for each dilution and label
the container with the reagent nams, lot number of kil, lot number of re-
agent, plus the dale of preparation and date of expiration of the working
enzyme tracer.



Number of Enzyme Tracer Tracer Diluent Total Volume

Strips (1L} {ul) {ml)
2 48 2352 2.4

4 80 3820 4.0

6 112 5488 8.6

B 144 7056 7.2

10 178 8624 8.8

12 208 10192 10.4

Note - Sufficient reagents are providad to allow for six runs per kit

-

7.

Wash solution. To prepare the working wash bufler, dilute the wash buffer
concentrate (40 mL) to 1000 mi. {1.0 L) with distilled or delonized water. if
crystalfization has occurred at 2-8°C, warm the wash buifer concentrate to
37°C and mix well before diluting., Water used for wash buifer difution should
be stored in a clean, non-metallic container to prevent contamination with
paroxidase-inactivating substances. Record on the storage vial the explra-
tion date and date of preparation of the working wash buffer. The working
wash buffer can be stored for one week at 2-8°C.

Smaller volume users may prepare less than 1 L of working wash buffer at a
time if desired. If diluting only a portion of the wash bufier concentrate,
check concentrate for crystallization, If crystailization has occurred during
storage, warm the wash buffer concentrate to 37°C and mix wall io eliminate
cryatals baefore removing aliquot for dilution.

Noﬂi ; All lots of wash buffer concentrate are interchangeable bolween as-
say kits.

Working wash bulfer containers should be thoroughly cleaned with 70% sth-
anol and thoroughly rinsed with distilied or deionized water before prep-
aration of the next batch of working wash buiffor.

REAGENT STORAGE AND HANDLING INSTRUCTIONS

Store the test componenis in the refrigerator at 2-8°C away from intense
ight. Allow them to reach room temperature (20-25°C} before use. Return
tha test components to the refrigerator after use,

Do not expose the test components to intense light, direct sunlight, or tem-
peratures above 25°C. Do not freeze the kit.

When stored as directed, test components will remain stable until expiration
dates printad on their labels.

Keep unused coated sirips sealed in their pouches uniil time for use. Allow
the pouch to reach room temperature (20-25°C) before opening it. Beturn
any unused strips to the pouch as scon ag possible; seal the poush with the
pouch sealer and refrigerate pouch at 2-8°C.

After dilution, the working enzyme tracer can be stored for one week at 2-8°C.
After dilution, the working wash buffer can be stored for one week at 2-8°C.

REAGENT INSTABILITY OR DETERIORATION

The chromogen/substrate may have a slightly blue tinge, I the chromogen/
substrate turns a darker blue, it may have become contaminated and should
be discarded.

Any reagent that contains visible particuiata matter should be discarded.

SPECIMEN COLLECTION AND PREPARATION

This assay Is not designed fo test body fluids other than human serum
or plasma. This assay Is not designed for testing human cadaver fluids.
Speeimens containing pracipitate may give inconsistent test resuits. Do not
test specimens containing particulate material, or grossly hemolyzed or lip-
emic spacimens,

The testing of heat-inactivated samples is not recommended.

Each assay requires 100 ub human serum or plasma. EDTA, eltrate or hep-
arin anticoagulants have been tesied and may be used with this assay. Follow
manufacturer's instructions carefully when using piasma collection containers
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with anticoagulams.

» Samplos that are to be used fresh may be stored for up to two houts at 2-8°C
in the presence of clots. Serum separated from the clot may be stored at 2-8°C
up to 48 hours, but then must be frozen and stored deep-frozen (at ~20°C or
below) in sterlle containers untll use (21). ¥ sample Is stored frozen, mix
thawed sample well before testing. it has been shown that up to three freeze-
thaw cycles de not interfere with the assay.

« For shipping, specimens should be frozen at ~20°C or below and shipped
with dry ice. Temperature levei during entire shipment should be no greater
{warmer} than —20°C. Pack specimens in compliance with government regu-
lations covering the transportation of etiologic agents {22).

10. MANUAL ASSAY PROCEDURE

Materials Provided
ETI-MAK-2 PLUS

Coated Strips Wash Buifer {Concentrate}
Enzyme Tracer Chromuogen/Subsirate
Tracer Diluent (Human) Stop Solution

Calibrator (Human) Strip Sealsrs

Negative Control {Human) Plate Sealors

Positive Control (Human} Pouch Sealer.

incubation Buffer

Materials Required But Not Provided

Microwell plate washer - The following instrument spacifications are recom-
mended for the kit performance:
Volume dispensed: 350-370 ul
Number of wash cycles: 5
Seak time: 30 seconds
Aspirate the last aliguot of dispensed liquid: yes,
Note - The volume of each microwell is approximately 400 pL. Make sure
the voiume of working wash buffer dispensed into each well does not cause
the walls to overflow, If the wells overflow, set the washer to dispense less
working wash buffer.

Microwell plate reader - The following instrument specifications are recom-
mended for the kit periormance:
Wavelength: dual wavelength, 450 nm and 600-650 nm
Bandwidth: £ 10 nm
Absorbance range: 0 absorbance units to > 2.5 ahsorbance units
Repeatability: befter than or egual to 0.005 absorbance units, or 1%,
whichever Is greater
Linearity or accuracy: better than or equal to 0.010 absorbance units, or
2%, whichever is greater
Drift: less than 0.008 absorbance units per hour,

incubator, 37°C + 1°C,
Note - Gravity convection incubators are recommended. Forced-air Incuba-
tors may cause edge effects, Do not use water baths as incubators.
Micropipeties with disposable clean tips (50 pl. and 100 pL).
Note - Suggested specifications for microplpetters (based on gravimeiric
testing} are:
50 pl: acouracy + 3%, precision 2%
100 wl.: acocuracy + 2%, precision 1%.

Miscellaneous clean glass or plastic containers

Hazardous waste disposal materiais

Disposable gloves

Distilled or deionized water

Pipetter-diluter (optional)

Multichannel pipetter (optional)

Pipette tips for multichannal pipetter {if multichannel pipetter is used)
Disposable reagent reservoirs (if multichannel pipelter is used)
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Printer compatible with microwell reader.

Automated Procedure Using Biochem Immunosystems Labotech/ETI-LAB
Instrument. See the Labotech {ETI-LAB) instrument Instrustion Manual.

Assay Procedure

Parform all assay steps in the order given and without any delays between the
staps. A cutoff value is calculated for each piate based on the absorbance vai-
ues of the calibrators run on that plate. A maximum of one plate should be set
up {completed through the first incubation step) at a time. If muitiple plates are
being run as a batch, sach plate must be treated as a single snlity; Le., the cal-
ibrafors, controls and patient specimens for the plate must be added and the
incubation Bime started before moving on to the next plate. Proper instrument
maintenance is critical for good assay performance. Follow the manufacturer's
instructions for performing instrument warm-up, quality control, calibration and
maintenance procedures on all equipment used in this assay.

Note - Steps 2-13 must be compieted within five hours. Calibrator, positive
and negative controls must be run with each plate of patient specimens.

1. Prepare assay reagents. Allow ail test components to reach room tempera-
ture (20-25°C). Prepare working wash buffer and working enzyme tracer ac-
cording to the directions given in Section 8, Reagent Preparation. Refer 10 the
chart in Section 6 1o ensure preparation of sufficient reagent volumes for the
number of tests included in the run.

2. Prepare coated plate. Prepars enough microwells for the calibrators, con-
trols and patient samples o be tested. Allow one blank well containing only
chromogen/substrate and stop solution in well A1, Atlow one well for each pa-
tiant sample. The calibrator must be tested in triplicate and the negative and
positive controls tested in singlet. Calibrators are to be placed in wells B1, C1
and D1; negative control is to be placed in well E1; positive control is to be
placed in well F1 (for details, refer to the recommended piate map at the end of
this seetion). Test calibrator and controls as you would patient specimens.
Coated strips may be separated. Avold handling the bottoms of the microwslls
hecause scratches or marks could affect the reading of test results, Store un-
gsgodcstrips in their original pouch, seal the pouch carefully, and refrigerate at
3. Add Incubation buffer. Add 50 ul. incubation buffer to all microweslls (ex-
capt for the blank well).

4, Add samples and controls. If sample was stored frozen, mix thawed sam-
ple well {vortex) before proceeding. Add 100 uL of each calibrator, conirol or
sample 1o its respective microwell. To avoid eross-contamination, use a clean
micropipetie tip to dispense each calibrator, control or specimen. Record the
microwell position of each calibrator, conirel or patient specimen on a laborato-
ry data sheet.

incubation buffer is light blue in color. On addition of calibrators, controls or
samples, the color will turn green or dark blue. This color change may vary
from sample to sample, but it will always be visible.

5. Incubate. Cover the microwells with a plate or the strip sealer provided with
this kit. Use a roller io affix the sealer or press firmly by hand around microwell
and plate edges to ensure that the sealer is firmly attached over the entire sirip
or plate. Tap the coated plate gently to release any air bubbles trapped in the
liquid making sure samples do not splash onto the sealer. Ensure that all mi-
crov(u:eils are filled equally. Incubate the microwells for 2 hours + 10 minutes at
37°C 3 1°C,

6. Wash coated plate, Remove and discard the sealer, Aspirate the liguid from
the microwells and wash each well five times as follows: Deliver 360-370 pl. of
working wash buffer to each microwell, lot the weils soak for 30 seconds, and
then aspirate the working wash buffer completely from each microwell. Micro-
wali plate washers vary by manufacturer. Make sure the volume of working
wash buffer dispensed into each well completely fills the well but doas not
cause the well to overflow,



7. Remove excess working wash buffer. Ensure that all microwslls are aspi-
rated completely before proceeding. With some washers it may be necessary to
invert the microplate and tap it forcefully on a paper towel to sifactively remove
rgsidual working wash buffer,

8. Add working enzyme tracer. Immeadiately add 100 pL working enzyme trac-
er 1o each well (axcept for the blank well}).

9. incubate. Cover the microwslls with a plate or the strip sealer provided with
this kit. Ensure that sealer is applied eorrectly {see Step 5). Tap the coated
plate gently to release any air bubbles trapped in the liquid. Ensure that ail mi-
crowells are filled aqually. incubate the microwelis for 60 + 5 minutes at 37°C
+ 1°C.

| Warning - Timing of this incubation step is critical. |

10. Wash coated plate. Remove and discard the sealer. Aspirate the working
enzyme tracer from the microwells and wash them as described in Steps 6 and
7

11. Add chromogen/substrate. immadiately add 160 ul. chromogen/substrate
to all microwsalls, Including the blank well.

Note - The chromogen/subsirate may have a slightly blue tinge, However, If it
tw;%s ; darker blue, it may have become comtaminated and should be dis-
carded.

12, Incubate, Incubate the microwells for 30 4 2 minutes at room tempera-
ture (20-25°C). Avoid exposing the microwelis to direct or intense light. Do not
excead the time limits of this incubation.

13, Add stop solution. Add 100 pk stop solution io each microwell in the same
order as chromogen/substrate was added.

14. Read results. Within one hour after addition of stop solution, read the ab-
surbance values of the calibrators, negative control, positive control, and sam-
ples with the microwell reader set at 450/630 am in the bichromatic mode. If
time before reading exceeds one hour, the tests must be discarded and speci-
mens retested. Check for and remove alr bubbles before reading results. Re-
cord the absorbance value for each calibrator, control and sampie.

Nofte - Blank the instrument on the biank well. The absorbanice of the blank well
contalning only chromogen/substrate and stop solution {see Stop 2 in Seclion
10, Manual Asgay Procedure) is evaluated as described in the QC section. The
value for the blank well should be recorded and subtracted from each calibra-
tor, control and sample value before calculating mean values and cutoff, and
before interpreting resuils, :

15. Perform assay quality control procedures. Before evaluating resulis,
perform quality control procedures {see Section 11, Quaiity Controf).

16. Porform equipment quality control and maintenance progedures. Prop-
er instrurment maintenance Including calibration is critical for good assay perform-
ance, Follow the manufacturer's Instructions for performing guality contrel and
maintenance procedures on all equipment used in this assay.



Recommended Plate Map
1 2 3 4 5] 8 7 8 9 10 11 12

A|lBLK | 83
B ICAL1] S4
CiCal2] 85
D |CAL3{ 56
E| NG | &7
F| PC | S8
G} 81 |eflc 589
H| 52 &80

11, QUALITY CONTROL.

The negative and positive conirols are intended to monitor for substantial re-
agent failure. The positive control will not ensure precision at the assay cutoff.
The guality control material furnished is in 2 gserum matrix. It may not adequate-
ty control the assay for plasma specimens, The user should provide alternate
controt material for testing of plasma matrices.

Each kit contains cutoff calibrator, positive and negative control sera. Accept-
able values for these sera are found on the accompanying specification sheet.
The test is invalid and should be repeated if the absorbante readings of either
of the controls or the calibrator do not meet the specifications. If the test is in-
valid, patient results cannot be reported.

Quality control requirements must be performed in conformance with local,
state, and/or federal regulations or accraditation reguirements and your labora-
tory's standard Quality Control procedures.

it is recommended that the users refer to NCOLS C24-A and 42 CFR 483.1202
{c) for guidance on appropriate QG practices.

Use the following steps to validate -quality control. References 23 and 24 pro-
vide guidance on quailty control recommendations. Record the resulis on the
QC Verification Worksheat provided for the assay.

Compute the mean absorbance vaiue for the calibrator.

Always evaluate mean calibrator value and negative and positive con-
trol vatues for each plate when running more than one plate in a bafch.
Be sure to compare the absorbance value of each patient sample with
the cutoff value computed for the plate containing that sample.

1. Evaluate the absorbance value of the substrate blank,

Blank the instrument on the blank well containing only chromogen/subsirate
and stop solution (gee Step 14 in Section 10, Manual Assay Progedure). The
ahisorbance value for the blank well must be between 0.000 and 0.150 for the
assay to be valid. If the absorbance value of the substrate blank is less than
0.000 or greater than 0.150, the run must be repeated.

Note - Subtract the substrate blank absorbance value from each absorh-
ance value before performing the following evaluations.

2. Evaluate the mean callbrator absorbance value {Cal x}.

Each calibrator absorbance value {after subtraction of the blank} must be great-
er than -0.020 and less than 0.120.

-0.020 < Cal < 0,120

If one of the calibrator absorbance values dogs not meat this criterion, it shouid
be discarded and the mean value recalculated using the remaining two values.
If more thar one calibrator absorbance values do not meet this criterion, the
run Is invalld and must be repeated,



Exampie 1: Calculation of mean of calibrators

. Minus blank Finat calibrator
Calibrator well Absorbance absorbange ahsorbance
B1 0.038 0.030 0.008
Ci 0.040 0.080 0.010
D1 0.039 0.030 0.008
Total absorbance 0.027

Total absorbance 0.027
3 =

The mean calibrator absorbance value must be greater than ~0.020 and lass
than 0.120.

Mean of calibrators {Cai X} = = 0.009,

~0.020 < Cal ¥ < 0.120

if the mean calibrator absorbance value does not meet this criterlon, the run is
invalid and must be repsated.

3. Evaluate the negative control absorbance value (NC).
After subtracting the substrate blank absorbance, the negative control absorb-
ance value must be greater than —0.020, less than 0,120 and less than the cut-
off (CQO) muttiplied by 0.9.

-0.020 < NG « 0.120

NC = 0.9 xCO

I the negative control absorbance value does not maest this criterion, the run is
invaiid and must be repeated.

4, Evaluate the positive control absorbance value (PC).
After subtracting the substrate blank absorbance, the positive control absorb-
ance value must be greater than 0.550 and less than 1,.B50.

0.550 < PC < 1.850
If the positive control absorbance value does not meet this criterion, the run is
invalid and must be repeated.

5. Evaluate the difference between the positive conirol absorbance value
and the negative coniro! absorbance value.
The difference between the positive control absorbance value and the negative
control absorbance value must be greater than 0.500.

PG — NG » 0.500
If the difference between the positive control absorbance value and the nega-
tive control absorbance valug does not meet this criterion, the run is invalid and
must be repeated.

Example 2: Calsulation of difference between PC and NC

Paositive conptrol absorbance (PC) =1.273
Negative control absorbance {NC) = 0.010
Difference (PC — NC} = 1.273 - 0.010 = 1.263

12, QUALITY CONTROL PROBLEM SOLVING

it is Important fo follow the assay procedure precisely. If calibrator or control

values are not within acceptabla limits {see Section 11, Quality Control) or re-

sults differ markedly from those expected, check these assay variables:

» Check incubator, incubation times, and temperaiures,

» A properly functioning washer is critical to the assay. Ensure that the washer
is filling and aspirating all wells, that no probes are plugged, and that the
probes are placed correctly in the microwells. No fluid should be Jefi in the
wells at the end of the wash step.

» Ba sure that wells do not dry ouf between washing and addition of the next
reagent. Add reagent within & few minutes of removal of the plate from the
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washer. If a probe {or probes) on the washer becomes plugged during wash-
ing, identify the affected microwell{s) but continue with the assay procedure.
Aetest the affected specimen(s). To unplug probes, refer to the washer op-
erator’s manual.

* Check that ali reagents and spacimens are at room temperature {20-25°C)
hefore starting the assay.

» Check that all reagents are within the expiration date, that appropriate assay
kit components and ancillaries are used, and that there are no visible signs
of contamination such as cloudiness or pracipitates.

« Avoid cross-contamination of reagents and wells. if multichannel pipette tips
have been contaminated, replace the tips.

13. INTERPRETATION OF RESULTS

The presence or absence of HBsAg is determined by comparing the absorb-
ance values of patient sampies with a cutoff value, The cutoff value is deter-
minad for each plate based on the ebsorbance values of the calibrators run on
that plate. Be sure {o compare the absorbance value of each patient sample
with the cutoff vailus computed for the plate containing that sample.

Calculation of Cutoff Value

The cutoff value is determined for each plaie by adding 0.040 to the mean ab-
sorbance of the calibrator values after subtraction of the substrate blank.
CUTOFF = Cal ¥ + 0.040

Example 3: Calculation of cutoff value

Calibrator mean absorbance 0.009
Constant + 0.040
Cutoff value for this run 0.048

The cutoff was astablished by testing 348 samples (174 volunteer biocd donors
and 174 hospitalized patients) with three lots of ETI-MAK-2 PLUS. The resulis
were examined as the difference (delta) between single sample absorbance
@nd calibrator absorbance. in the apparently healthy adult {volunteer donor}
population, 95% had delta values less than 0.030 and 99% had delia vaiues
fegs than 0.031; in the hospitalized patient population, 95% had delta values
less than 0,030 and 99% had della values less than 0.047.

Interpretation of Results (Manual or Labotech/ETI-LAB assay)
initial Results

Abscrbance Values Result intarpretation

Absorbance < 90% x Cutoff Not HBsAg not detected by ETI-MAK-2
Reactive |[PLUS. These samples are deemed nag-
ative for HBsAp and need not be further
tested. This resuit should not be used
alone but In conjunction with other hep-
atitis B serological markers to determine
disease state.

Absorbance » 80% x Gutoff Initially  {initial detaction of HBsAY by ETI-MAK-2
Reactive |PLUS. All initially reactive samples must
be retested In duplicate using the ET
MAK-2 PLUS assay. See interpretation
of Repeat and Final Results.

Note - The magnitude of the measured result, above the culoff, is not indicative
of the total amount of antigen present. There may be a specimen dilutional ef-
fect with ciirated plasma due to the liquid nature of this anticoagulant. Border-
ling or high-negative resuits obtained from citrated specimens should be retest-
od using serum as the mafrix.
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Example 4: Interpretation of samples

Cutoff = 0.040.

Sampie No. 1 abszorbance = 0.012.

Sample No. 2 absorbance = 0.908.

Sample No. 1 should be consldered negative for HBsAg; sample No. 2 should
ba considared initially reactive for HBsAg and repeat tested.

Repeat and Final Resuits

Absorhance Values Hesuit Interpretation

If 2 out of 3 results Not HBsAg not detected by ETI-MAK-2
Absorbance < 90% x Cutoff | Reactive |PLUS, These samples are deemed neg-

ative for HBsAg and need not be further
tosted. This result shouid not be used
alone but in conjunction with other hep-
atitis B serological markets to determine
disease siate.

If 2 out of 3 resulis Hepeatediy |Repeat detection of HBsAg by ETI-MAK-
Absorbance » 90% x Cutoff | Reactive |2 PLUS. All rapeatediy reactive samples

fmust be conflrmed using the DiaSorin

HBsAg Copfirmatory Test (Cat. M.

210143), which is a neutrafization proce-
ure,

Example 5: Interpretation of samples

Cutoff = 0.049.

Bample No. 1 absorbances = 0.042, 0.049,

Sample No. 2 absorbances = 0.905, 0.895.

Sample No. 1 should be considered negative for HBsAg: sample Ne. 2 should
be considered repeatedly reactive for HBsAg and confirmed by neufralization
using the DiaSorin HBsAg Confirmatory Test.

14. LIMITATIONS OF THE PROCEDURE

L 4

Aesuits obtained from immunosuppressed patients should be inlerpreted
with caution.

This assay is not designed 1o test body fluids other than human serum or
plasma.

Any laboratory test resuit should be interpreted in conjunction with the pa-
tlent's clinical presentation and the resuits of other diagnostic tests. A nega-
tive result on a given laboratory assay does not rufe out the possibility of
infection.

The prevalence of the aralyte will affect the assay’s predictive value.

Assay performance characteristics have not been established when the ETI-
MAK-2 PLUS HBsAg assay is used in conjunction with the other manufactur-
ers’ assays for specific HBV serological markers. Users are responsible for
astablishing thelr own performance characteristics.

Performance characteristics have not been esiablished for any other auto-
mated instrument than the Biochem Immunosystems Labotech/ETI-LAB
autormated instrument. If another automated instrument is used, the user is
responsible for establishing thelr own assay performance characteristics.
Specimens from patients reesiving preparations of mouse monoclonal antl-
bodies for therapy or diagnosis may contain human antl-mouse antibodies
{HAMA)}. Such specimens may produce false negative results when tested
with a direct, non-competitive immunoassay containing a monoclonal anti-
body suech as the ETI-MAK-2 PLUS assay, Specimens from these individuals
shouid not be tested with this assay.

The analytical sensitivity of the ETI-MAK-2 PLUS has been determined 1o be
approximately 0.1 PEI U/mk.
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15. EXPECTED VALUES

Thae 436 prospective samples used in the expecled values study for tha ETI-
MAK-2 PLUS assay were from patients who were sent {o the iaboratory for HEBV
testing. Of those samples, 100 (23%) were frozen and 386 (77%) were fresh.
The patients represented Florida, Georgia, Pennsybvania, California, Utah, and
the Southeastern US. The group was 71% (308/436) female, 28% (121/436)
male and 1% {6/436) unspecified; the sthnicity of the patients was unspecified.
The ages ranged from 1 to 89 years oid, with six samples unspecified. The per-
eent ETI-MAK-2 PLUS initially reactive resuits in these samples was 5%.

The table below summarizes the percent ETI-MAK-2 PLUS initially reactive and
negative results by gender and age range. There were six samples for which
gender and age were not reported; they were ail positive, There were six other
samples for which age was not reported, two were from females and four were
from mates; all were negative. These 12 rasults were not includad in the table.

ETI-MAK-2 PLUS
. Initially Reactive* Negalive

Age Range | Gender " % n % Total
-8 F 0 0% 2 100% 2
M 0 0% 1 106% 1

16-19 E 1 4% 27 26% 28
M 1 33% 2 67% 3

20-29 F 3 3% 111 97% 114
M 4 18% 17 81% 21

30-39 F 1 1% 89 99% 90
M 3 8% 34 92% 37

40-49 F 4 1% 31 89% 35
M 2 8% 23 92% 25

50-59 E 1 8% 12 92% 13
M 1 T% i3 93% 14

80-69 F 1 20% 4 80% 5

M 0 0% 5] 100%

70-79 F 1 % | 13 93% 14
M 0 0% 5 100% 5

80-89 F 1 7% & 83% 6
M 1] 0% & 100% 6

Total 24 6% 400 94% 424

* Initiaily reactive; not repeat tested or confirmation performed.

High-Risk Population. Single repository samples belonging to high-risk popu-
lations (66 hamodlalyzed patients, 148 hemophiliacs, 150 1V drug users) and
500 prospectively collected samples from STD clinic patienis were tested with
the ETI-MAK-2 PLUS assay to determine frequency of positive results in that
population. The group was 38% (268/864) female, 59% (506/864) male, and 8%
{70/864)} unspeciiied, with ages ranging from 17 to 87 years old. No geograph-
ical locations were specified. Equivocal results by the ETI-MAK-2 PLUS assay
were repeated if sample volumes permitted. The table below summarizes the
ETI-MAK-2 PLUS initial results. The data in the table represent the number of
specimens in each group,
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Froauancy of infely Rogaue sl
IV Drug Users 197150 = 12.7%
Hesmophiliacs 12/148 = B.1%
Hemodialysis Patients 0/66 = 0.0%
S5TD Clinic Patients 17500 = 0.2%
Total 321864 = 3.7%

Acute Serial Panels. Ons hundred twenty-four {124} archived serial samples
from nine individuals were analyzed. Most (8/9) of these individuals were de-
fined as being acutely infected by the appearance of HBsAg and HBeAg with
the subsequent appearance of lgM anti-HBc, total anti-HBe, anti-HBe, and anti-
HBs. One individual had detectable HEsAg, but did not have detectable HBeAg
in any specimen. However, this individual did seroconvert for anti-HBe.

The specimens were collected from individuals undergoing plasmapheresis for
further manufacturing purposes. Three individuals were found o be infectad
with HBV during the first plasmapheresis and others became Infected with HBY
during subseguent plasmaphereses. It is unknown how long these three initially
HBsAg-reactives were infected prior fo the first plasmapheresis. All nine indi-
viduals underwent sequential plasmaphereses after becoming HBV-infected.
However, the timing of subsequent piasmaphereses varied from individual io
individual, The specimens draw times were normalized 1o represent the day
that HBsAg was first detected by an FDA-licensed assay as day 0. Draw days
ranged from day 0 (HBsAg first detected) through day 355 post-day 0. Since all
panels gid not contain the same draw day, sample results were grouped within
day intervals {e.g., days 0, 1-10, 11-20, gtc., represenling days since first de-
tection of HBsAg). .

The results are summarlzed in the folfowing table and graph. In the graph be-
low the pattern for the reference HBsAg percent reactive has been overlaid for

refarence.
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16. PERFORMANCE DATA

Clinical Samples

Prospective Samples. A study of 838 prospactive spscimens was conducted,
These specimens rapresented individuals who were sent to the laboratory for
hepatitis testing or represented a high-risk poputation. Specimens ware col-
lacted at a reference laboratory or an 8TD clinic and assayed at the California
clinicat trial site. The patients were 61% (510/838) femaie and 39% (326/836)
r?al(;a. The ages ranged from 1 to 89 years old, with three specimens not spec-
ifled.

The study (testing) sites were blinded to the previous specimen categorization.
All testing was performed by the manual ETI-MAK-2 PLUS procedure according
to the assay procedure, Including confirmation by neutralization of rapaatedly
reactive samples using the DiaSorin HBsAg Confirmatory Test. Specimens
were characterized by testing with six HBV serological markers {(HBsAg,
HBeAg, IgM anti-HBe, total anti-HBe, anti-HBe, anti-HBs) using FDA-ficensed
or approved assays. Testing with these assays followed the FDA-licensed or
approved procedure, including confirmation by neutralization of repeatably re-
active HBsAg samples by the reference assay’s confirmatory procedure.

Results by Specimen Classification, After study completion, all samples were
assigned a specimen classification based on the patterns of the six HBV sero-
jogical markers established by the reference assays. Based on these serolog-
ical marker patterns, the samples were categorized into the HBV classifications
described in the table below. There were 17 unique HBV marker patterns ob-
served in the ETI-MAK-2 PLUS prospective clinical studies.
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Charactesization Based On igM Total | anki- | anti-
Single Point Specimen HBsAg | HBOAG | 4 hiiliBc | anti-HBe | HBe | HBs |
+ - - + + - 1
Chronie Infection
+ - - + - - 1
- - + * - - 2
- - + + - 3 2
Recove
v - - - + * + 18
- - - + + - 9
- - - + - + 43
Past Infection
- - - + - - 42
HBV Vaccine Response - - - - - + {1856
Not Praviously tnfected with HBY - - - - - -~ | 520
Unknown - - - - - I 3

i = Indeterminate result.

Based on the above classifications, the ETI-MAK-2 PLUS HBsAg resuits for the
prospective sampies were compared to & reference assay’s HisAg results,
The following table shows this comparison and percent agreement with 95%
axact confidence intervals with the reference HBsAg assay resulis.

Prospective Sampies Comparison

Reference HBsAg Assay
— .i.B
Sefﬂiog;fg:g:%c&ﬂm ETI-MAK-2 PLUS | ETH-MAK-2 PLUS TOTAL

- & k4
Chronic Infection o 0 ge 2
Recovery 31 0 ] 31
Past Infection 85 0 o 86
HMBY Vaceine Response 188 0 0 185
Not Previously infected with HBY | 528 i 1] 529
Unknown 3 0 0 3
Total 833 1 2 836

= Bapeatedly reactive and confirmed by HBsAg Conflrmatory Test.
b Diatorin HBsAg Confirmatory Test was not performed on one sample.
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Prospective Samples

Chronie Positive agreement with reference assay resulis = 100% (2/2)
Infection 85% £ = 15.8-100%
Negative agreement with reference assay resulls = NA  (0/0}
95% Gl = NA
Recovery Positive agreement with referance assaygrg;ulct;si ™ ﬁA (0/0)
i3 -
Negative agreement with reference assay resuls = 100% {31/31)
95% Ci = 88.8-100%
past Infection Positive agreement with reference assay resulls = NA {0/
95% Cl = NA
Nagative agreement with reference assay resulls = 100% {BG/E6}
95% £l = 95.8-100%
HBY Vacelne Positive agreement with reference assay rgsulls = NA  (0/0)
Response 95% Gl « NA
Negative agreement with roference agsay results = 100% {185/185)
05% Gl = 98.0-100%
NotPreviously Positive agreement with reference assay resulls = NA  (0/0)
infectod with 95% Cl = NA
HBV Negative agreemsnt with reference assay resulls = 99.8% (528/520)
85% Cl = 99.0-99.9%
Unknown Positive agreement with reference assay resulls = NA  {0/0)
95% G = NA
Nogative agreement with reference assay resulis = 100% (3/3)
95% Cl = 28.0-100%

= DiaSorin HBsAg Confirmatory Test was not perfommed on one sample.

Retrospective Samples. Retrospective studies were carried out at three clini-

cal laboratories i the United States (California, Missouri, and Minnesota) and

at DiaSorin {Italy) to assess the performance of the ETI-MAK-2 PLUS assay in

detecting HBsAg. The study set inciuded 650 frozen repository samples {the

majority of which were purchased from commercial vendors) from the following

populations:

+ patients with chronic hepatitis B infection (HBsAg-positive for greater than
six months) - 111 frozen repository samples;

« patients with serologically diagnosed hepatltis B infection (acute, chronie,
asymplomatic, convalescent, etc)) - 82 frozen repository samples;

» patiet?ts sent to the laboratory for hepatitls B testing - 100 frozen repository
samples;

« a general hospital patient population - 357 frozen repository samples.

The specimens represented Midwestern (2%), Southeastern (25%}), Western
(13%), and Northeastern US (2%), outside of the US (1%), and unspecified
{57%). The group was 44% (287/650) female, 42% (270/650) male, and 14%
(93/650) unspeciiied, Approximately 18% (84/650) were Caucasian, 4% (27/
650) ware African American, < 1% (5/650) wers Hispanic, < 1% {3/650) were
Asian, and 82% (531/650) were unspetified. The ages ranged from 5 to 98
years old, with 131 specimens not specified.

The study (testing) sites were blinded to the previous specimen categorization.
All testing was performed by the manual ETI-MAK-2 PLUS procedure, Speci-
mens were characterized by testing with six HBV serological markers (HBsAg,
HBeAg, igh anti-HBe, total anti-HBe, anti-HBe, anti-HBs) using FDA-licensed
or approved assays. Testing with these assays followed the FDA-licensed or
approved procedure with the exception of the HBsAg assay at two of the three
sites. At these sites, the majority of specimens that were initially HBsAg-posi-
tive were repeated in duplicate; however, the repeatedly reactive spetimens
were not confirmed by the licensed HBsAg confirmation assay at the two sites.
Therafore, true HBsAg result was determined in one of three ways: 1) con-
firmed by reference assay neutralization during clinical trlais, 2} based on a
statement by the attending physician that HBsAg was positive for greater than
six months, or 3) information provided by the vendor regarding confirmatory
testing performed at their focation or by the material source facility. Ten sam-
ples were excluded from analysis {four hospital patients and six patients who
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came 10 the lab for HBV testing), because the true HBsAg result for these sam-
pies was not determined by one of these three methods.

Results by Specimen Classification. After study completion, all samples were
assigned a specimen classification based on the patierns of the six HBV sgro-
logical rarkers established by the reference assays. Based on these serolog-
ical marker patterns, the samples were categorized into the HBV classifications
described in the table below. There were 35 unique HBV marker patterns ch-
served In the ETI-MAK-2 PLUS retrospective clinical studies.

Charatierization - Total . "
Based On Single | HBsAg | HBeAg ota anti- | ag- |y
Point Specimen am?-HBc anti-HBe¢ HBe HBs
+ + 4+ ort + - - 52
" + - +ord + s - 4
Acute Infection
+ - - - . -
+ + - - - - 2
+ - - * 4+ - 82
+ + - + - - 21
+ - - + ~-0orl 23
+ + - + 4
+ * - of | + - + 2
Chronie infection
ES - - + + + 2
+ + - + 4 or} + 2
+ + 4 + * 1
+ + - + + - 1
* - - + - + 1
- - - + +ori 4G
- - - + o -
Racovery
- - + + + - 2
- - +orl + + + 2
- - of § - * - + 12
Past Infection
- - - + - - 9
HBV Vaccine Response| -~ - - - - + 20
Not Previoust
Infected with HBV - - - - - - | 348
- + or i - - - ks 13
! - + - + - + 2
Uninterpretable
- + n ¥
- I - + - - 1

I = indeterminate resuit.

Based on the above classifications, the ETI-MAK-2 PLUS HBsAg results for the
retrospective samples were compared 1o a reference assay’s HBsAg results.
The following tables show this comparison and percent agreement with 85%
axact confidence intervals with the reforence HBsAg assay results. The data
are ;t)resanted in three tables based on the means of determining true HBsAg
results,
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Retrospective Samples Comparlson:
True HBsAg Result Based on Statement from Physiclan

Reference HBsAg Assay
- +
39’0"’??2{:3:‘?‘9&“0“ ETIMARE PLUS | ETIMAKB PLUS | o

- +
Acuite Infection o 26 26
Chronic infection 0 &1 a1
Recovery 1 0 1
Not Previously Infected with HBY 1 4] 1
Total 2 87 83

Acute Infection [Positive agreemant with reference assay resulls =

95% Ci

Negative agreement with reference assay resulls

95% C1

Chronlec Positive agreement with reference assay resulls
g

Infection

5% Cl

Negative agreement with reference assay Qresults

5% Gl

Recovery Positive agreement with reference assay results
g &

5% Gl

MNegative agreement with reference assay resuls

infected with

HBY Negative agreement with reference assay

Retrospective Samples Comparison;

True HBsAg Result Based on Cont

100% (26/25}

= 86.8-100%

=

= NA
A

{G/0)

= 100% (61/61)
= 94.1-100%

= NA

=

A
= NA
A

0/0)
(0/0)

= 100% {1/1)

96% Cl = 2.5-100%

Not Previously  Positive agreement with reference assay ggguiis
(]

= NA
A

{0/0)

results = 100% {1/1)

§5% Ci = 2.5-100%

irmation by Neutralization During Clinical

Trials
Reference HBsAg Assay
- %
Semlogsggzzgggicaﬁﬂﬂ ETI-MAK-2 PLUS | ET-MAK-2 PLUS TOTAL
- + - +

Acuie Infection t] 1] o 25 25
Chronic Infection 0 1] 1 47 48
Recovery 16 0 o 0 16
Past Infection & 0 0 0 s
HBV Vaccine Response & 0 2] 0 &
Not Previously Infected with HBY 110 3 ] 0 113
Uninterpretable 8 2 o] 0 7
Total 143 o 1 72 221

19



Acute Infection Positive agreement with reference assay reiult

Cle

Negative agreement with reference assay reiulé? =

Chronic Positive agreement with reference assay rasuil =
infection 95% Ot
Negative agreement with reference assaygrgﬁu!és‘
Recovery Posltive agreement with reference assaygres;ul ei
Negative agreement with reference assaygreiui sl.
&)

Past Infection Positive agreement with reference assay ree}ui

Negative agreement with reference assaygreﬁults

HBY Vaccine  Positive agresment with reference assay rasuils
Response 5% ©f

Negalive agreement with reference assayarseiuésl.
Not Previously Positive agreement with reference assay results
infected with 95% Ci
HBV Negative agreement with reference assay resulcsl

Uninterpretable Positive agreement with reference assay reiu!

Negatlve agreement with reference aseay rseiul

HLwd e ngs ll gH T UHBERES Y

..mQ

Retrospective Samples Comparison:
True HBsAg Result Based on Vendor informatlon

100% {25/25)
88.3-100%
Nﬁ {0/0)

97.9% (47/48)
88.9-99,9%
NA  (0/0)

NA (0/0)
A

N

‘!00% (1 6/16}
79.4-

NA (31{))

NA

100% (6/6)
54.1-100%
Nﬁ {0/0)

100% (6/6)
§4.1-100%
NA (00}

A

97.3% (110/113)
92.4-89.4%

NA - (0/0)

71.4% {5/7)
20.0-96.3%

Reference HBsAg Assay
- +
sew'ﬁgffgﬁggﬁi%ﬂoﬂ ETI-MAK-2 PLUS | ETI-MAK-2 PLUS TOTAL

- + +
Aculs Infection o 0 8 (]
Chronic Infection o 0 23 23
Recovery 83 ¢ s} 33
Past infaction 15 0 0 15
HBV Vaccine Response 13 1 0 14
Not Previously Infected with HBY 222 7 0 229
Uninterpretable 9 1 a 10
Total 292 9 28 330
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Acute Infection Positive agreement with reference assay resulls = 100% (6/6)
88% C} = 54.1-100%
Negative agreement with reference assay resulls = NA {0/0)

95% Gi = NA
Chronic Positive agreement with reference assay resulls = 100% {23/23)
Infaction 95% ! = 85.2-100%
Negative agresment with reference assay grggulés = N,R {Q/0}
o
Recovery Positive agreement with reference assay results = NA {0/}
95% Cl A

{3 BRI I H

Negative agreement with reference assay resulls 100% (33/33)
95% Cl = 82.4-100%

Past infection  Positive agroeement with refoerence assay resulls = NA {0/0)
95% Gl = NA
Negative agreement with reference assay results = 100% {15/15}
a5% Gl = 78.2-100%
HBV Vaccine  Positive agresment with reference assay Jgggﬂés* = NA {0/0}

HResponse = NA
Negative agreement with reference assay resuiis = 02.9% {13/14)
95% Cf = 66.1-88.8%
Not Previpusly Positive agreement with reference assay results = NA {0/0)
infected with 95% Cl= N
HBY Negative agreement with reference assay resulls = 98.9% {222/220)
95% Ci = 93.8-98.8%
Uninterpretable Positive agreement with referance assay resuits = NA {0/0)
85% Cl = NA
Negative agreement with reference assay resulls = 80.0% (9/10)
95% €1 = 55.5-99.7%

Samples from Pregnant Women. Single samples progpectively coliscted from
pregnant women (n = 700} were tested with both DiaSorin and reference HBsAgQ
assays according to the insert procedures, All HBsAg rapeatedly reactive sam-
ples were confirmed by neutralization using the DiaSorin and reference assay's
confirmatory tests. All HBsAg confirmed positive samples were verified by test-
ing for HBeAg, anti-HBe, total anti-HBe, Igh anti-HBc and anti-HBs at the trial
site. The table below compares the nagative and confirmed positive results by
the ETI-MAK-2 PLUS assay and the HBsAg reference assay. The data in the
table represent the number of specimens In each group. Equivocal results by
the ETI-MAK-2 PLUS were repeated per the insert instructions, if sample vol-
wmes permitted, and the repeat results used in the calculation.

Pragnant Women Samples Comparison

Reference HBsAg Assay
- +
Group ETI-MAK-2 PLUS ETI-MAK-2 PLUS | TOTAL
N Repeatedly .
Aeactive
Prospective Samples 695 an g 700

s Rapeatedly reactive but not confirmad by DiaSorin HBsAg Confirmatory Test.
v Repeatedly reactive and confirmed by DiaSorin HBsAg Confirmatory Test.
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Pregnant Womean Samples

Percent Positive Agreement = 100% (2/2) 94% Cl = 15.8-100%
Percont Negative Agreement = 100% (698/698) 95% Cl = 99.5-1 00%

instrument Comparison of Biochem Immunosystems Labotech/ETI-LAB to
the Manua! Method

An instrument apphication study was conducted at DiaSorin, Saluggia (ltaly), to
evaluate the performance of the ETI-MAK-2 PLUS assay on the Biochem Im-
munosystems Labotech/ETI-LAB, an automated microplate procassing instru-
ment, compared to the manual analysis. The Paul-Ehrlich-institut (PEl} Stan-
dard, 12 serum samples near the ETI-MAK-2 PLUS cutoff and samples from
the clinical trials {32 suspected hepatitis B patients and eight apparently
healthy adults) were tested in paraliel manually and on the Labotech.

Serial dilutions of the PE! Standard were prepared in fetat calf serum to abtain
a panel ranging from high goncentration to below the analytical sensitivity of
the assay. The diluted Standard samples were tested in duplicate, one run per
day for three days both manually and on the Labotech. Dus to the requirement
that assay cutoff he established for each piate, reproducibitity was evaluated
based on specimen absorbance-to-cutoff ratios {8/CC) rather than absolute ab-
sorbance values. The 95% confidence intervals were established for the 5C0O
values of each puint of the Standard-referenced curve and therefore the analyt-
jcal endpoint sensitivity was detined {first dilution with S/CO > 1.1). A graph
summarizing these results is presented below.

IRSTRUMENT APPLICRYIGN STUDY: FEl suve
ETI-MAK-2 PLUS

i i
; H i
Y7 89% Donfidence Limits
3 85% Configence Limita
-£F Mean

18 oo

&

g 12

;

g : //

8

2 i

é 5 i = /ﬁ ......

. T S : g
0025 Qe LR az 05 t G025 0O6 0.5 0.2 a8 3

PEI Uil PEUImME
marust LebotechETHLAB

The 12 samples near the cutoff were tested in triplicate, one run per day for
three days both manually and on the Labotech. The samples from the clinical
trials were tested in singlet in one run on one day, both manually and on Labo-
tech. The mean, the standard deviation and the cosfficient of variation (CV%)
of the S/CO values were computed by the different components of variability for
each of the tested specimens. A summary of the data is presentsd in the fol-
lowing table.
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Manuat Labotech/ETI-LAB

Analytical Endpoint Sensitivit wier § D/D* W/R | DID
103 PEI UL Y1 Mean %OV | %OV Mean %oV | %OV

81O 1.56 1.84
[os% G| [1.26-tezp | 118 | 15 | (158212 41 1157

12 Cutoft Samples SICO 1.21 1.43
3 00iaas | 12| T8 | 4490 | 40 |80

Range of mean SICO
Clinical Samples
Suspected Hepatllis B Negative: NA {nfaag Negative: NA :0[32;
Eaquivecal: NA (0432 Equivocal: NA (0/32
Fange of S/CO |Posilive:  23.9- » 39 (32/32) |Positive; 38.5- > 62 {32/32)
Healthy Aduits Negative:  0.24-0.64 (8/8} Negative: 0.08-0.46 (8/8)
Equivocal: NA (0/8 Equivoral: NA (078
Range of 8/CO |Positive:  NA (0/8 Pagitive:  NA {(/8

3&(;,\15 Ew{sr? ca?cl‘:laiad using specimen absorbance-lo-sutoff ratios {SCO} which normalized the
ata plate-to-piate,
~g5% OF = 95% Contidence Inlerval; W/R = within-ren; B/D = day-to-day.

Reproducibility

Manuai Assay. Intra-assay, inter-assay, inter-iot, and inter-site variability stud-
ios wera carried out on the ETI-MAK-2 PLUS kit to test the variability within
runs, between runs, between days, between kit lots, and between test sites.
Variability was measured on a panel of ten sera that included negative, border-
line, and positive samples. Three ETI-MAI-2 PLUS kit lots were tested at three
independent test sites. Due 1o the requirement that assay cutoif be established
for each plate, reproducibility was evaiuated based on specimen absorbance-
to-cutoff ratios (S/CO) rather than absolute absorbance values. The results of
that study are tabulated below.

Clinica! Site Reproducibility Study

#of Tests within-
o Jomen [Toper | 85 | Vi (Reme SIS | BN | SRS | B
801 | High 108 13.09 6.08 1211 10.63 a.70 9.03 16.51
80z | High 108 5.59 4.44 10.89 7.82 11.60 8.98 17.50
503] Low 108 3.18 451 11.45 12.04 7.76 9.33 18.66
804 | Low 108 2.70 747 8.14 12,85 8.81 B.72 20.18
505] lLow 108 3.67 7.0t 87 7.24 9.71 8.04 14.83
S06| Low 108 2.57 4,40 17.13 12,58 16.81 7.31 25.88
507 | Budine 108 1.33 537 13.09 10.89 14.11 15.62 28.05
08 ¢ B-dine 108 0.98 B.AG 10,08 13.48 B.82 5.00 24.04
808 | B-Jine 108 101 15.66 13.89 18.93 20,65 3.66 32.00
510 Neg 108 022 | 1571 2833 a0.67 £59.12 2118 10413

%EVs were caloulated using specimen absorbance-to-cutolf ratlos {S/COY which normalzed the
data plate-to-plate.

Instrument Reproducibility. An Instrument reprogducibility study was conduci-
ad at two external sites (Georgia, Massachusetts} and at DiaSorin (italy) to
evaiuate the performance of the ET-MAK-2 PLUS assay on the Bioghem im-
munosystems Labotech/ETI-LAB (an automated microplate processing instru-
ment). Twelve samples were used in the study: eight low-positive and four
high-negative samples. The samples were prepared by splking high-positive
sera into each of 12 negative serum samples o reach the various anaiyte lev-
els. All samples were tested in tripficate in sach run, two runs per day for five
days. Due 1o the requirement that assay cutoff be esteblished for each plate,
reproducibility was evaluated based on spetimen ahsorbance-to-cutoff ratios
(B/CO) rather than absoluie absorbance values. The mean, standard deviation
and coefficient of variation {CV%) of the $/CO values were computed by the
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different components of variability for each instrument and across instrumsnts.
A summary of the data is presented In the following tabie.

Sample #of | Mean |Withinrun] Between- | Between- | SST9O8M- | Tota

ID# Tests | SCO %Y run %OV | day %CV %0 %WV

LPt 80 2.02 8.1 7.8 84 5.3 148

LP2 a0 1.85 28 8.0 83 8.8 11.2

] 80 187 57 5.8 3.6 4.3 10.4

P4 80 1.38 3.0 6.6 5.8 2.1 2.9

LPs g0 2.28 5.2 6.2 8.8 7.5 14.2

LrPe 80 .74 3.1 3.2 10.0 8.4 15.7

LP7 20 t.81 3.2 7.0 2.1 87 2.8

L.P8 80 1.80 3.7 6.8 11.6 6.7 18.7

N1 8 0.82 3.2 5.8 8.7 5.1 11.8

HNZ 90 0.81 5.9 83 5.4 21 11.0

NG 90 0.71 5.7 8.3 11.0 a1 14.8

HN4 80 0.85 8.1 9.8 12.7 6.2 15.1

Low pos. mean 1.87 3.4 6.5 8.8 7.1 3.2
High neg. mean 0.82 6.3 8.3 9.8 5.6 13.2

2%V were cajculated using specimen absorbance-te-cutoff ratios (8/CQ) which normalized the
data plate-to-piate.
L9« Low Positive; HN = High Negative.

Plasma reproducibility on the Labotech has not been established. If
plasma is used on the Labotech, the user should establish appropriate
assay reproducibility in accordance with NCCLS EP5-A, Evaluation ol
Precision Performance of Clinical Chemistry Devices,

plasma Reproducibility. A plasma reproducibllity study was conducted at
DiaSorin, Saluggia ([taly), to evaluate the performance of the manual ETI-MAK-
2 PLUS assay on serum versus a variety of plasma lypes. The plasma types
evaluated were citrate, hepatin and EDTA, Sample sets of matched serum/mul-
tiple plasma were used in the study. A sample set was prepared by spiking the
same high-positive sample into each of the matrices (serum and plasmas) re-
sulting fn & total of four specimens per set around the cutoff. Several high-
positive samples were used in the preparation of the 12 different near-cutoff
sampie sets. Six matched serum/multiple plasma sample sets were tested in
triplicate in each run; thus there were two runs per day for three days, all tested
in a manual mode. Due to the requirement that assay cutoff be astablished for
vach plate, reproducibiiity was evaluated based on specimen absorbance-to-
cutoff ratios (S/CO) rather than absolute absorbance values, The mean, the
standard deviation and the coefiicient of variation (CV%) of the S/CO values
were computed by the difierent components of variability for each of the tested
specimens. The 95% confidence intervals were established for the 8/C0 values
of all serum samples and 2ach plasma typs. A summary of tho data is present-
od in the following table.
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Serum Citrate Heparin EDTA
Mean B/ICO 0.9 .92 0.87 0.91
95% Ci* 0.87-0.84 0.88-0.96 0.83-0.91 0.88-0.95
W/R* %OV 6.3% 6.9% 7.1% 7.8%
DID* ROV 8.1% 9.6% 6.7% B.0%
Total %CV 9.9% 11.6% 9.8% 10.0%

Between matrix %CV: 8.5%
Across matrix total %CV: 13.1%

%0V wera caloulated using specimen absorbance-to-culoft ratios {S/CQ) which nermalized the

data piate-to-plate.
* 8% O} = 95% Confidence intesval, W/R = withinrun; /D = day-to-day.

Anatytical Sensitivity

The analytical sensitivity of the assay (the smaliest quantity of analyte that can

be distinguished from background) was evaluated using single-point serial dilu-

tions of a standard proparation from the Pawl-Ehrlich-Institut (PEI). The anaiyti-

gal sensitivity of the assay (last positive dilution) was determined to be 0.1 PE!

%ﬁlmt). (Mean Signal-to-Gutolf Ratio = 1.56; 95% Coniidence Interval = 1.29-
.82).

Cross-Reactivity

Of the 525 potentially interfering samples, 477 {91%;} ware negative and 48
(9%) were positive by ETI-MAK-2 PLUS. Among the 48 positive samples, 12
were negative for HBeAg and IghM anti-HiBe and negative for HBsAg on repeat
testing: 38 were positive by reference testing or review of hepatitis B marker
pattarns for those samplas. As expected, individuals infected by HDV are also
infoctod with HBV. Disease was determined by serological testing; there is no
guarantee that the associated antigen was present in the tested material. Inter-
forence testing with the described specimens was not performed,
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Cross-Reactivity Study Resulls

' % Confirmed
Group R T e campies | Agdional
Tasling

Acute EBV Infection 18 13 3 -
Acute CMV Infaction 20 17 30 -
Acute HSV Infection 10 14 -
Actite Toxoplasmosls 18 i8 D -
Acute Parvovirus B19 nfeciion 5 ] 1] -
HTLVl Infection 50 47 i 100% {1/1)
Syphilis 26 25 1 -
HCV Infoction 59 48 2 -
HDV infection 20 1 19 100% {19/19)
HiV Infection 50 50 3] -
Acute HAV infection 80 a7 3 100% {3/3)
Past HAV infectlon 50 44 e 100% (8/8)
fheumatold Factor (RF) + 48 40 1} -
Autoimmune Hepatitis g 5 0 -
Myetoma 20 20 0 -
Hypergammaglobulinemia 28 20 0 -
InHuenza Vaccine 5 & h; -
Elevated Liver Enzymes 10 9 1 100% {1/1}
Non-viral Liver Disease 30 23 7 100% (777)
TOTAL 525 477 (91%) 48 (9%} 100% {36/36)

¢ These samplespwgrse negative for HBeAg and 1gM antl-HBg, and negative on repeat testing

on ETI-MAK-2

b “Two samples were negative for HBeAg and 1M ant

ETI-MAK-2 PLUS.
< Qne

sample was negative for H
ET!-MAK-z PLUS; five samples w
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i-HBe, and negative on repeat testing on

BeAg and gV anti-HBc, and negative on repeat tasting on
arg positive by reference testing.
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SYMBOLS USED WITH VD DEVICES

- - &

Consult instructions In vitro diagnostic. Biohazard.
for use.
Lot 8 REF
Lot No. Use by: Catalogue number.

¥ A ul

Temperature imitation, Caution, consult accom- Manufacturer,

panying documents.

\4

Number of tests,
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