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NAME AND INTENDED USE

Genetic Systems™ HIV-1/HIV-2 Peptide EIA is the Genetic Systems Corpora-
tion qualitative enzyme immunoassay for the detection of antibodies to Human
Immunodeficiency Virus Type 1 (HIV-1) and/or Human Immunedeficiency Virus
Type 2 (HIV-2) in human serum and plasma, and also in codaveric serum
specimens. The HIV-1/HIV-2 Peptide EIA is intended for screening blood and
blood products intended for transfusion or for further manufacture into plasma
products.

SUMMARY AND EXPLANATION

The acquired immunodeficiency syndrome [AIDS) is caused by viruses trans-
mitted by sexual contact, exposure to bloed (including sharing contaminated
needles and syringes) or cerfain blood products, or transmitted Fgrom an infected
mother to her fetus or child during the perinatal pericd.!  Additionally,
transmission of HIV and other infectious diseases can occur through tissue
transplantation.2  Human Immunodeficiency Virus Type 1 (HIY-1} has been
isolated from patients with AIDS and AlDS-related cemplex (ARC), and the virus
has been characterized extensively.37 HIV-1 was thought to be the sole cousative
agent of these syndromes until 1986, when a second type of Human Immunode-
ficiency Virus ([Human Immunodeficiency Yirus Type 2 or HIV-2) was isolated and
also reported to cause AIDS.®9 Since the initial discovery, more than 600 cases
of HIV-2 infection have been documented worldwide, with over 40 cases of AIDS
related to HIV-2.19 In the United States, there have been more than 50 cases of
infection with HIV-2 reported.!’-16

This second immunodeficiency virus is similar to, but distinct from, HIV-1. Both
viruses have similar morphology and lymphotropism,’” and the modes of
transmission appear to be identical.!?18 |n addition, the HIV-1 and HIV-2
genomes exhibit about 60% homology in conserved genes such as gag and pol,
ond .35-45% homology in the envelope genes.!® Serologic studizﬁcve also
shown that the core proteins of HIY-1 and HIV-2 display frequent cross-reactivity
whereas the envelope profeins are more type-specific.2®

Despite this immunologic cross-reactivity, detection of antibodies to HIV-2 with
any of the licensed HIY-1 enzyme immunoassays [ElAs) is highly variable. In one
study, detection of HIV-2 EIA positive samples ranged from 59.2% to 90.9%,
depending on the test used.?' The Genetic Systems™ HIV-1/HIV-2 Peptide EIA
is comprised of four highly conserved, immunodominant peptide sequences
representing HIV-1 and HIV-2.2228 The peptide sequences were derived from
three different, prevalent virus strains. The Genetic Systems™ HIV-1/HIV-2
Peptide EIA was developed to improve both the sensitivity and specificity of the
detection of antibedies to HIV-1 and/or HIV-2 for blood screening and to aid in
diagnosis of HIV infection.

Any specimen that reacts in an initial test is initially reactive) with the Genetic

Systems™ HIV-1 /HIV-2 Peptide EIA must be retested in dup|icc’fe with the Genetic
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Systems™ HIV-1/HIV-2 Peptide EIA. Initially reactive specimens that are reactive
in either one or both duplicates from the repeat testing are referred to as
repeatedly reactive. Repeatedly reactive specimens may contain antibodies to
either HIV-1 or HIV-2. Therefore, additional, more specific or supplemental tests
for antibodies to both HIV-1 and HIV-2 such os Western blot, immunofluores-
cence, or radioimmunoprecipitation must be performed to verify presence of
antibodies to HIV. Recommendations for appropriate use of such additional tests
may be issued periodically by the United States Public Health Service.

BIOLOGICAL PRINCIPLES OF THE PROCEDURE

The Genetic Systems™ HIV.1/HIV-2 Peptide EIA is manufactured using
synthetic peptides derived from highly conserved, immunodominant regions of
the env (envelope) and pol [polymerase) gene products for HIV-1 and HIV-2. The
microwells are coated with a mixiure of four peptides: envand polsequences for
both HIV-1 and HIV-2.

During the assay, specimens are evaluated for the presence of HIV-1 and HiY-2
antibodies by interaction with the adsorbed peptides in the wells. Specimens to
be tested are diluted in Specimen Diluent and added to each well, and the plates
are incubated and washed. If antibodies to either HIY-1 or HIV-2 are present,
they bind to the adsorbed antigen and are not removed by washing. The Working
Conjugate Solution, peroxiduselabeled goat anti-human immunoglobulin, is
then added to the wells and will bind to the antibody-antigen complex, if present.
Unbound Conjugate is removed by a wash step. Next, Working Chromogen
Solution is addegto the plate and allowed to incubate. A blue or bluegreen color
develops in proportion to the amount of antibody that has been bound to the
antigen-coated plafe. The enzyme reaction is stopped by the addition of acid,
which results in a color change fo yellow. The optical absorbance of controls and
specimens is defermined with a spectrephotometer with wavelength set at 450 nm.



REAGENTS

Gonctlc Systems™ HIV-1/HIV-2 Peptide EIA Product Description
Produet N!u: 32551 (480 Tests), 32542 [960 Tesls), 32543 {4800 Tests)

Component Contents Preparction
R1 = HIV-1/HIV-2 Peptide sMicrowell sirips with adsorbed HIV-1 and Use as supplied.
Cogled Microwell Plalss,  HiY-2 peplides.
5,10, or 50 *0.1% Proclin 150™ presarvalive
CO oHN Negalive Conirol, *Human sarum Dilute in Specimen Dilven!

1, 1. or 5 vialls] {1.8ml)  =Nonreactive for HBsAg and anfibedias to as deseribad.
) HIY-1, HIY-2, HTLV4/, and HCY.
*0,1% Sodium azida

#0.01% Thimerosal
Cl =HIV-1 Pasilive Conlrol, =Human serum conlaining HV-1 Immunoglebulin - Dilule in Specimen Diluent
1,1, o Svialfs) (1.6ml}  *Specific for HIY-1 by EIA as describad.
-ﬁon-macﬁva for HBs.tg
*Naon-maclive for anlibedy 1o HTLY4/ll andHCY

»0.1% Sodium azide
#0.01% Thimerosal

C2 «HIV-2 Positive Conirel, *Human serum coniaining HV-2 immunoglobulin - Dilule in Spacimen Dilyen!
1, 1, or 5 vial(s} {(1.6ml)  *Spacific for HIY-2 by ElA as described.
-ﬁomcliw r HBSCQ
»Nan+sactive for anlibsdy 1o HTLV-I/ll and HCY

«0,1% Sodium azida

»0,01% Thimaresal

R2 & HIV-1/HIV-2 Pepfida ELA  *Normal goal sarum Diluent for specimeans and
Specimen Diluent «0,1% Proclin 300™ preservalive eontrols. Ready to use as
1, 2, or 10 botfle(s] {120m]) suppliad.

R3 = HIY-1/HIV-2 Peplide EIA  =Goal antihuman lgM and 19G hoerseradish Dilule in Canjugale Dilvent
Conjugals Concenirale garoxidcse conjugaled sdlution as daseribad.
T, 1,05 vialls) {1.8ml)  «0.01% Thimerosa

R4 s HIV-1/HIV-2 Poplide EIA  aNormal goal serum Diluent for Conjugate
Conjugate Diluant, sNemal boyins serum Concenfrate. Ready ta use
1, 1, or5 botla(s) (120ml) =0.1% Proclin 150™ praservative as supplied.

RS « ELA Wash Solution *Sodium chlorids Dilute ko working conceniration
Concantrale{30X], «Twean 20 with deionized or diglilled waler.
2, 2, or 10 botflels) {120m])

Ré » EIA Chromogen Reagenl,  *Telamethylbenzidine {TMB)** Dilute in ElA Chromogen
1, 1, or Svial(s} {1.5mi}  ~Dimethylsulfoxide (DMSO) Diluent as described.

R7 = ElA Chromogen Diluenl,  eHydrogen perexide Ready lo use as supplied.

1, 1, or 5 bolflels) (120ml} e Cilric acid
*Dimethylsulfoxide (DMSQ)

R8 » EA Stopping Reagent, =1NH,S0O, Ready fo usa as supplied.
1,1, or5 bolfels) [120ml)

« Plate Sealers *Cloar plastic soalors Ready lo use as supplied.

**Nole: Telromethylbanzidine Is & noncarcinegeanic and non4nutagenic chramogen for peroxidase 7%

Store the kit ot 2-8°C. Bring all reagents except HIV-1/HIV-2 Peptide EIA
Conjugate Concenltrate to room temperature (15-30°C) before use. Return oll
reagents to 2-8°C after use, Return unused strips/plates to pouch and reseal.
Do not remove desiccant. Strips should be used within three months of
opening and resealing the pouch. Store strips/plates at 2-8°C.
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WARNINGS FOR USERS
For In Vitro Diagnestic Use

WARNING: FDA has licensed this test for use with serum, plasma, and
cadaveric serum specimens only. Use of this licensed test kit with
specimens otherthan those specifically approved for use with this test kit
may result in inaccurate test results.

1.

The HIV-1 and HIV-2 Positive Controls are heat-treated to inactivate viruses.
However, handle all the reagents as though capable of transmitting infection.
All tests should be conducted using the precautions recommended for
bloodborne pathogens, as defined by OSHA regulations.

Do not pipette by mouth.

Do not smoke, drink, or eat in areas where specimens or kit reagents are

being handled.

Wear profective clothing and dispesable gloves while handling the kit
reagents. Wash hands tharoughly ofter performing the fest.

Handle Chromogen Reagent with care, since DMSO is readily absorbed
through the skin.

The Stopping Reo?en’r is an acid. Wipe up spills immediately and flush the
area with water. [Fthe Stopping Reagent contacts the skin or eyes, Flush with
copious amaunts of water and seek medical altention.

BIOLOGICAL SPILLS: Spills not containing acid should be wiped thoroughly
with an effective disinfectant. Disinfectants that can be used include Lbut are
not limited Tol a solution of 10% bleach (0.5% solution of sodium hypochlorite),
70% ethanol, or 0.5% Wescodyne™.3133 Spills containing acid should be
wiped dry. The area of the spill should be wiped with one of the chemical
disinfectants. Materials usecfto wipe up spills should be disposed of as
bichazardous waste. NOTE: DO NOT PD\SE SOLUTIONS CONTAINING
BLEACH IN THE AUTOCILAVE.

Dispose of all specimens and materials used fo perform the ftestas Ihou?h they
contain an iné)cn'ous agent. Disrosc] should comply with all applicable
waste disposol rec:|uir(—‘:rnems.:’:"3

Sodium azide is included as o preservative in the positive and negative
controls. Sodium azide has been reported to form lead or copper azidesin
laboratory plumbing. These azides are explosive, To prevent azide build-
up, flush plumbing with a large volume of water if solutions containing azide
are disposed of in the sink affer biological inactivation.



10.

11,

12.

13.

14.

PRECAUTIONS FOR USERS
Do not use the kit or any kit reagents beyond the stated expiration date,

The only reagents that may be used with different lots of the HIV-1/HIY-2
Peptide EIA are the Chromogen Reagent, Chromogen Diluent, Wash Solution

Concentrate and Stopping Reagent. Do not use any other reagents from
different lots.

Do not use the Chromogen Diluent for the EIA Buffered Substrate in other
Genetic Systems lests.

Exercise care in opening and removing aliquots from vials to avoid microbial
contamination of the reagents.

Use a clean container for Working Conjugate Solution. Exposure of
Conjugate Diluent or Concentrate to sodium azide or serum will inactivate
Conjugate Solution. Avoid prolonged exposure to light.

Avoid exposing Chromogen Reagent or the Working Chromogen Solution to
strong light during storage or incubation. Do not allow the chromogen
solutions fo come into contact with an oxidizing agent.

Use cleon polypropylene containers (DO NOT USE POLYSTYRENE
CONTAINERS) to prepare and store the Working Chromogen Solution. If
glassware must be used, pre-rinse thoroughly with TN sulfuric or hydrochloric
acid followed by at least three washes of deionized water. Be sure that no
acid residue remains on the glassware. If polypropylene containers are fo
be reused, they should be cleaned in accordance with a cleaning process
validated by the testing facility.

Avoid contact of Stopping Reagent with cn{ oxidizing agent. Do not allow
Stopping Reagent to come into contact wit metals.

Bring all reagents except the Conjugate Concentrate to room temperature
before use.

For the manual pipetting of controls and specimens, use individual pipelte
tips fo eliminate carryover of samples,

Handle negative and positive controls in the same manner as patient
specimens. '

If a specimen is inadvertently not added to a well, the assay result will read
nonreactive.

Inadequate adherence to package insert instructions may result in erroneous
or invalid results.

The Genetic Systems™ HIV-1/HIV-2 Peptide EIA performance is highly
dependent upon incubation times and temperatures. Temperatures outside
of the validated ranges may resultininvalid assays. Incubation temperatures
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should be carefully monitored using calibrated thermometers, or equivalent.
15. Use only adequately calibrated equipment with this assay.

16. Use of dedicated equipment is recommended if equipment performance
validations have not precluded the possibility of cross<contamination.

17. Components of this kit meet FDA potency requirements.

REAGENT PREPARATION AND STORAGE

Working Conjugate Solution

Bring Cenjugate Diluent to room temperature. Invert Diluent and Conjugate
Concentrate to mix before using. Prepare a 1:101 dilution for each strip to be tested
by adding 10 pl of Conjugate Concentrate to 1 m! of Conjugate Diluent in a clean
container. Note Concentrate ot number, date and time of preparation, and time of
expiration of the Working Conjugate Solution. Mix Working Solution prior to use,
Working Solution is stable for 8 hours al room temperature.

Return Conjugate Concentrate fo refrigerator immeJi)ctely after use. To avoid confam-
ination of Conjugate, wear clean gloves and do nottouch tips of pipettes. Store Working
Conjugate Solution at room temperature until use. Aveid prolonged exposure fo light.

Do not add all the Concentrate te Diluent. Prepare only tie amount of reagent
to be used within B hours, ensuring that the volume ot diluted reagent will be adequate
for the entire plate(s}. Use the following table as a guide:

Preparation of Werking Conjugate Solution by Strip

e e b W P——— At e S e — —— et ——— R mawe e e e b b et e

Number of Strips
to be used ] 2 3 4 5 6 7 8 ¢ 10 11 12*

— — —— — — — — - T . S — — — — T TR VB Y e e aiid Ao o — — ———— — —

Amount of Conjugate
Concentrate (! 10 20 30 40 50 60 70 80 90 100 110 120

— —— — — — — — — — — — — — — ——— | [ — — — — — — — A e

Amount of Conjugate
Diluent (ml) 1 2 3 4 5 6 7 8 9 10 11 12

e — —— — o — e At A et e e e e ——— . i c—— — — — b

* Complete Plate
Preparation of Working Conjugate Solution by Plate

—— e —mmm i M S o e b v e T P mAh . e - — — — — — o ——— 1 et P — — — —— ——— ——

Number of Comj}!ele1

Plates to be use

Amount of Conjugate
Diluent {ml) 12 24 36 48 60 72 B4 96 108 120



Working Chromoagen Solution

Bring Chromogen Reagent and Chromogen Diluent to room femperature.
Invert the Chromo?en Reagent and Chromogen Diluent to mix before using.
Preparea 1:101 dilution for each strip to be fested by adding 10 pl of Chromogen
Reagent to 1 ml of Chromogen Diluent in a clean polyprepylene container.
(DO NOT USE A POLYSTYRENE CONTAINER). Note Ctrom en Reagent
lot number, date and time of preparation, and time of expiration oﬁe Working
Chromogen Solution. Mix Working Solution gently when combined. Working
Chromogen Solution should be kept in the dark at room temperature and used
within 8 hours.

Chromogen Reagent may be in crystalline form at refrigerator temperature
and sheuld be allowed to liquefy to room temperature prior to use. If solution
remains crystalline after warming, do not use. Chromogen Reagent should be
colorless to slightly yellow. Any other color indicates that the reagent is
contaminated and should not be used.

The Working Chromogen Solution should be colorless. A distinct blue color
indicates that the reagent is contaminated. Discard the Working Chromogen
Solution and prepcre?resh reagent in a clean conlainer.

Prepare only the amount of the reagent to be used within 8 hours, ensuring that
the volume of diluted reagent will be adequate for the entire pllcte(s). Extra
Chromogen Reagent is provided. Use the following table as a guide:

Preparation of Werking Chromogen Solution by Strip

e 4 . — — — —— — — — — ——— — — — —— — —— — — )y P S A e s an e

Number of Strips

to be used 1 2 3 4 5 6 7 8 9 10 11 12*
Amount of Chromogen
Reagent (pl) 10 20 30 40 50 60 70 80 90 100 110 120
Amount of Chromogen
Diluent (ml) 1 2 3 4 5 6 7 8 9 10 11 12

e e e atn — e e M e bt b b b s i e — — — e i m— — e =t SR e

* Complefe Plate

~ Preparation of Working Chromogen Solution by Plate

. —— e — et i — o ——— —— — — ot s it ey bt o S e e s e

Number of Complete
Plates to be use ] 2 3 4 5 é 7 B 9 10

e et o — e r o m—— — — — — — — — — — —— —— — —— — — o f— e A e e e

Amount of Chromogen
Reagent {pl) 120 240 360 480 600 720 840 960 10801200
Amount of Chromogen
Diluent {ml) 12 24 36 48 60 72 84 96 108 120



Working Wash Solution

Prepare Working Wash Solution os needed by adding one part Wash
Solution Concentrate (30X) to 29 paris of water {e.g., 120 ml of Wash Solution
to 3480 ml of water). Use deionized or distilled water. Clinical laboratory
reagent water Type | or Type Il is acceptable. The Working Wash Solution can
be stored at room temperature for four weeks. Note lot number, date prepared,
and expiration date. Discard if no foaming is evident in the Working Wash
Solution. Prepare a sufficient quantity of Working Wash Sclution to complete a
full plate run.

SPECIMEN COLLECTION, PREPARATION AND STORAGE
Serum or Plasma

Serum, plasma, or cadaveric serum specimens may be used in the test. The
following anticoagulants have all been evaluated and found to be acceptable:
EDTA, heparin, sodium citrate, CPD, CPDA-1, and ACD. Samples that are
collected into anticoagulant tubes should be filled as labeling indicates to avoid
improper dilution. Specimens with observable particulate matter should be
clarified by centrifugation prior to testing. No clri)nicc”y significant effect has
been detected in assay results of serum or plasma samples with increased levels
of protein, lipids, bilirubin, or hemolysis, or after heat inactivation of patient
samples. Cadaveric serum samples with increased levels of hemolysis have been
tested, and no clinically significant effect has been detected in osch results.
Note: Cadaveric serum samples with increased levels of protein, lipids, ilirubin,
or microbiological contaminants have not been available to evaluate with this
assay.

gpecimens may be stored ot 2-8°C for 7 days, For longterm storage, the
specimens should be frozen (at -20°C or colder]. Somples should not be used if
tEey have incurred more than 5 freeze-thaw cycles. Mix samples thoroughly after
thawing.

If sg ecimens are to be shipped, they should be packed in compliance with
Federal Regulations covering the transportation of etiologic agents. Studies have
demonstrated thot specimens may be shipped refrigerated (2-8°C) or at ambien!
femperature for up to 7 dcys. For shipments that are in transit for more than 7
days, specimens should be kept frozen {-20°C) or lower.

This kit is not licensed for use with specimens other than serum, plasma, or
cadaveric serum specimens. This kit is not intended for use on saliva/oral fluid
or urine samples.



GENETIC SYSTEMS™ HIV-1/HIV-2 PEPTIDE EIA PROCEDURE

Materials Required
See Reagents Seclion on page 4.

A

11.

12.
13.

I]V\qferials Required But Not Provided

Precision pipettes to deliver 0-20 pl, 20200 pl, 1 ml, 5 ml, and 10 m|
(accurate within £+ 10%) or automated pipetiordilutor; appropriately-sized
graduated cylinders.

Pipette tips.

' Dry-heat incubator capable of maintaining 37 £1°C.

Calibrated thermometer.

Genetic Systems microwell plate or strip washer or an equivalent. The
washer must be capable of cﬁspensing at least 350 pl per well and cycling
5 times. ‘

Genetic Systems microwaell plote or sirip reader or an equivalent. The
spectrophotometer should have the following specifications at wavelength
50 nm:

Bandwidth: 10 nm HBW [Half Band Width) or equivalent
Absorbance Range: O to 2.0 AU {Absorbance Units)
Repeatability: + [0.5% + 0.005) AU

Linearity or Accuracy: 1% from 0 to 2.0 AU

The instrument should contain a reference filter for reading at 6 15tc 630 nm.
An instrument without a reference filter can be used; however, areas in the
bottoms of the wells that are opague, scratched or irregular may cause
absorbance readings that are falsely elevated.

Household bleach (5% to 8% sodium hypochlorite) which may be diluted to
o minimum concentration of 10% bleach {or 0.5% sodium hypochlorite}.
Alternative disinfectants include: 70% ethanol or 0.5% Wescodyne™ (West
Chemical Products, Inc.).

Paper towels or absorbent pads for blotting.
Null Strips, for testing partial plales.

. Clean polypropylene container for preparation of Working Chromogen

Solution. (DO NOT USE POLYSTYRENE). Clean containerfor preparation
of Werking Conjugate Solution.

Deionized or distilled water, Clinical laboralery reagent water Type 1 or
Type Il is acceptable.’® Store the water in nonmetallic containers.

Gloves.

Laboratory timer.
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14. EIA reagent reservoirs (optional).

Preliminary Statements

1.

Each run of this assay must proceed to completion without intercuption after
it has been started.

2. Positive and negative controls must be run on each plate. The cutoff value
for specimens is determined by the controls on each individual plate.

3. The number of controls to be included in each run of this assay are two HIV-1
Positive Controls, two HIV-2 Positive Contrals, and three Negative Controls.

4. Do not 5p|qsh controls, specimens, or reagents between microwells of the p1cie.

5. Cover plates for each incubation step using plate sealers provided or other
appropriate means to minimize evaporation.

6. Avoid exposure of the plates to light during the final incubation step
(following the addition of the Working Chromogen Solution).

7. Adhere to the recommended time constraints for the use of the Workina
Chromogen Solution (8 hours), Working Conjugate Solution (8 hours), an
Working Wash Solution (4 weeks).

8. Avoid the formation of air bubbles in each microwell.

ELA Procedure

Note: Serum, plasma, or cadaveric specimens are diluted 1:10 in
HIV-1/HIV-2 Peptide EIA Specimen Diluent prior to testing.

1.

4.

5.

6.

Perform equipment maintenance and calibratian, where necessary, as required by the
manufacturer.

. Bring all of the reagents except the HIV-1/HIV-2 Peptide EIA

Conjugate Concentrate to room temperature before beginning the assay
procedure.

. Prepare Working Wash Solution, Working Conjugate Solution, and Working

Chromogen Solution. See Reagent Preparation Section. Mix gently prior to
use.

Remove any strips from the microwell plate(s) not needed for the assay run and
replace with Null Strips, if necessary.

If sample identity is not maintained by an automatic procedure, label or
identify the individual wells for each specimen or control on a data sheet.

Dilute specimens and controls 1:10 in the Specimen Diluent.
(For example, dilute 15 pl of specimen in 135 pl of Specimen Diluent.) When
pipetling manuclly, use a separate, disposable pipette tip for each specimen.
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Two separate dilutions of both HIV-1 and HIV-2 Positive Controls and three
separate dilutions of Negative Cantrol should be assayed with each plate or
portial plate of specimens. Mix each diluted specimen and centrol thor-
oughly. Mix gently to avoid foaming of the diluent. All controls and specimens
must be subjected to the same process.

7. Add 100 pl of the diluted specimen or control to the appropriate
well OR if doing in-well dilutions, combine 10pl of specimen or
control with 90pl of Specimen Diluent.

8. Cover the microwell plate with a plate sealer or use other means to minimize
evaporation and incubate the plate for 30 to 33 minutes at37 & 1°C.

9. At the end of the incubation period, carefully remove the plate cover and
aspirate the fluid in each well into a bichazard container. Wash the
microwell plate or strip a minimum of five times with the Wash
Solution (at least 350 pl/well/wash), or as otherwise validated. Aspirate the
Wash Solution after each wash. After the last wash, aspirate the liquid
completely or blot the inverted plate on clean, absorbent paper towels, if
necessary. Note: Grasp the plate holder firmly at the center of the long sides
before inverting to blot.

10.Add 100 pl of Working Conjugate Solution to each well.

11.Cover the microwell plate with a fresh plate sealer or use other means to
minimize evaporation and incubate the plate for 30 to 33 minutes at
37 =z 1°C.

12.At the end of the incubation period, carefully remove the plate cover and
aspirate the fluid in each well into @ bichazard container. Wash the
microwell plate or strip a minimum of five times with the Wash
Solution (at least 350 pl/well /wash), or as otherwise validated. Aspirate the
Wash Solution after each wash, After the last wash, aspirate the liquid
completely or blot the inverted plate on clean, absorbent paper towels. Note:
Grasp the plate holder firmly ot the center of the long sides before inverting
to blot.

13.Add 100 pl of the Working Chremogen Solution per well. Cover
the microwell plate with a fresh plate sealer or use other means to minimize
evaporation, Incubate plates in the dark for 30 to 33 minutes at
rcom temperature (15 to 30°C), (e.g., cover the plates with opaque
plastic or place in a drawer.)

14 .Carefully remove the plate cover and add 100 pl of Stopping Reagent
to each well to terminate the reaction. Tap tﬁe plate gently, or use
other means to assure complete mixing. Complete mixing is required
for acceptable resuls.

15 .Read absorbance within 30 minutes after adding the Stopping Reagent,
using the 450 nm filter with 615 nm to 630 nm filter as the reference. (Blank on
air.) Ensure that all strips have been pressed firmly into place before reading.
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Decontamination

Dispose of all specimens and materials used fo perform the lest as though they
confain an infectious agent. Disposal should comply with all applicable waste
disposal requirements.?3.34

QUALITY CONTROL

Determine the mean absorbance for the Negative and Positive Controls by dividing
the sum of their absorbance values by the number of acceptable controls.

Mean Negative Control absorbance value (NCx)

The individual negative control absorbance values must be greater than or equal
to 0,020 AU and less than or equal to 0. 140 AU, One negative control absorbance
value may be discarded if it is outside this range. The NCx may be calculated from
the two remaining values.

Determine the mean of the Negative Confrols as shown in the example below.

Negative Contro|
Absorbance Iotal absorbance = 0,307 = 0.102 (NCx)
1 0.095 3 3
2 o.110
3 0.102
0.307

Mean HIV-1 Positive Control absorbance value (HIV-1 PCx)
Determine the mean of the HIV-1 Positive Control as shown in the example below.

HIV-1 Positive Control

Totol absorbance = 2.936 = 1.468 (HIV-1 PCx)
2 2

1 1.435
2 1,301
2936

The HIV-1 PCx must be greater than or equal to 0,900 AU, and each Positive
Control absorbance value must be within the reproducibility range of 0.65 to
1.35 times the PCx. No Positive Control absorbance value may be discarded.

Both of the HIV-1 Positive Control abscrbance values above are within the
reproducibility range of 0.65 to 1.35 limes the PCx as shown by the following

calculotion:

0.65 x [HIV-1 PCx)
1.35 x {HIV-1 PCx)

Il

0.65 x 1.448
1.35 x 1.468 =

H

Therefore, the acceptable range is 0.954 to 1.982.
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Mean HIV-2 Positive Control abserbance value (HIV-2 PCx)
Determine the mean of the HIV-2 Positive Confrol as shown in the example below.

HIV-2 Pesitive Control

Somple Number Iotal Absorbance = 2,201 = 1,101 (HIV-2 PCx)
1 1.078 2 2
2 1123
2.201

The HIV-2 PCx must be greater than or equal 10 0.700 AU, and each Pasitive
Cantrol absorbance value must be within the reproducibility range of 0.65 to
1.35 times the PCx. No Positive Control absorbance value may be discarded.

Both of the HIV-2 Positive Contrel absorbance values above are within the
reproducibility range of 0.65 to 1.35 times the PCx as shown by the following
calculation: ' _—

0.71

0.65 x (HIV-2PCx} = 0.65 x 1.101
Ol = 1.486

1.35 x (HIV2PCx) = 1,35 x 1,

[

Therefore, the acceptable range is 0.716 to 1.486.

Cutoff Value

Determine the cutoff value by adding 0.240 to the NCx, as shown in the
example below:
NCx = 0.102
Cutoff Value = 0.102 + 0.240 = 0.342

Validity Criteria
A run is valid if the following criteria are met:

* The absorbance value of each Negative Control is greater than or equal to
0.020 AU and less than or equal to 0,140 AU. One Negative Confrol value
may be discarded, and the mean of the Negative Controls (NCx} may be
calculated from the two remaining values.

_ If two or more Negative Controls are out of limit, the plate is invalid and must
be repeated.

e The mean absorbance of the HIV-1 Positive Control is equal to or greater than
0.900 AU, and the individual absorbance values are wiﬂ\in the reproducibility
range of 0.65 to 1.35 times the HIV-1 Positive Control mean. No HIV-1
Positive Control values may be discarded.

If the HIV-1 Positive Conirol values are out of the reproducibility range, or if
the HIV-1 Positive Contral mean is less than 0.900 AU, the plate is invalid and
must be repeated.

¢ The mean absorbance of the HIV-2 Posilive Control is equal to or greater than
0.700 AU, and the individual absorbance values are within the reproducibil-
ity range of 0.65 to 1.35 times the HIV-2 Positive Control mean. No HIV-2
Positive Control values may be discarded.

If the HIV-2 Positive Control values are out of the reproducibility range, or if
the HIV-2 Positive Control mean is less than 0.700 AU, the plate is invalid and

must be repeated.
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INTERPRETATION OF RESULTS

The presence or absence ofantibodies to HIV-1 and/or HIV-2 isdefermined by relatin
the obsorbance value of the specimen fo the cutoff value. The cutoff value is determineg
by adding 0.240 to the mean absorbance value of the Negative Controls. An example
of values obtained from an assay run and the interpretations are as follows:

Example:
Negative Conire|] AU values 0.095 Negative Conlradl mean 0.102 (valid)
0.110
0.102
HIV-1 Positive Cantral AU values 1435 HIV-1 Pasilive Conlrol mean  1.468 |valid)
1501 HIV-1 Posilive Control
acceplable range 0.954.1.982
HIV-2 Posifive Conirol AU values 1.078 HiV-2 Positive Conlrol mean 1,101 [valid)
" L 1.123 V-2 Pesitivs Control
acceptable range 0716-1,486
Cutoff Yalue = 0.102 + 0.240 = 0.342
Patient AU voluss 0.047 inferprelation Nonreactive
1.910 Reactive
0395 Reactiva
0.095 Nonracclive
0.726 Reactive
0.100 Nonreactive

1. Specimens with absorbance values less than the cutoff value are considered non-
reactive by the Genefic Systems™ HIV-1/HIV-2 Peptide EIA and may be
considereJnegctive for anfibedy to HIV-1 and HIV-2. Further testing is not
required.

2. Anabsorbance value of less than 0,000 AU may indicate a procedural or instrument
error which should be evaluated. That result is invalid and that specimen must be
re<un,

3. Specimens with absorbance values equal to or greater than the cutoff value are
considered inilially reactive by the Genetic Systems™ HIV-1/HIY-2 Peptide EIA
and should be retested in duplicate before interpretation. When tube dilutions are
used fo mix the specimen with Specimen Diluent, prepare a new dilution of the
:fecimen for retesting. If, after repeat testing, the absorbance of either or both

uplicate specimens is greater than or equal to the cutoff value, the specimen is
considered repeatedly reactive, Those specimens with values greater than the
upper linearity limits of the reader should be reported as reactive.
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4. Initially reactive specimens that do not react in either of the duplicate repeat tests
are considered negative for ontibodies to HIV-1 and HIV-2.

5. Ifthe specimen isrepeatedly reactive, the probability thatantibodies ta HIV-1 and/
or HIY-2 are present is high, especially E:r specimens obtained from subjects at
increased rislffor HIV-1 and/or HIV-2 infection or for specimens with very high
absorbance values. In most seffings, it is appropriate to investigate repeutejly
reactive specimens by additional, more specific or supplemental tests, such as
Western blot or.immunoflucrescence. : ‘
¢ Specimens thatare repeatedly reactive by the Genetic Systems™ HIV-1/HIV-2

Peptide EIA and are found to Ee positive Zar ontibodies to HIV-1 by additional,
more specific or supplemental festing but negative or indeterminate for
antibodies to HIV-2 are considered to Ee positive for antibodies to HIV-1.

e Specimens thatare repeatedly reactive by the Genetic Systems™ HIV-1/HIV-2
Peptide EIA and are found to be positive by additional, more specific or
supplemental testing for ontibodies to HIY-2 but negative or indeterminate for
antibodies to HIV-1 are considered to be positive ?or antibodies to HIV-2.

e Specimens thatare repeatedly reactive by the Genetic Systems™ HIV-1/HIV-2
Peptide EIA and are found to be positive by additional, more specific or
supplemental testing for both HIV-1 and HIV-2 antibodies may contain
antibodies that cross-react with both virus types, or may be indicative of a dual
infection with both HIV-1 and HIV-2.

» The interprelation of results of specimens found to be repeatedly reactive by
Genetic Systems™ HIV-1/HIV-2 Peptide EIA and negative or indeterminate on
cddiﬂona( more specific testing ;;r antibodies to both HIV-1 and HIV-2 is
unclear. Clarification may sometimes be obtained by testing another specimen
taken three to six months later.

LIMITATIONS OF THE PROCEDURE

1. The Genetic Systems™ HIV-1/HIV-2 Peptide EIA Procedure and the Interpretation of
Results must be followed closely when testing for the presence of antibodies to HIV-1
ond/or HIV-2 in plasma, serum, or cadaveric serum specimens. The user of this kit
is advised to read the package insert carefully prior to conducting the fest. In
particular, the test procedure must be carefully followed for sample and reagent
pipetting, plate washing, and time and temperature of the incubation steps. Data
regarding the interpretation were derived from testing serum, plasma, or cadaveric
serum samples. Insufficient data are available to interpret tests performed on other
body specimens, pooled blood or processed plasma, and products made from such
pools; testing of tﬁese specimens is not recommended7

2. The Genetic Systems™ HIV-1/HIV-2 Peptide EIA detects antibodies to HIV-1 and
HIV-2 and thus is useful in screening blood and plasma denaled for transfusion and
further manufacture, in screening cadaveric serum for tissue donation, in evaluating
patients with signs or symptoms of AIDS, and in establishing prior infection with HIV-
1 or HIV-2. Clinical studies continue to clarify and refine the interpretation and medical
significance of the presence of anfibodies to HIV-1 or HIV-2.1° Repeatedly reactive
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specimens must be investigated by additional, more specific, or supplemental tests.
Recommendadtions for appropriale use of such additional fests may be issued
periodically by the United Siates Public Health Service. For individuals who are
confirmed positive for antibodies, appropriate counseling and medical evaluation
should be offered, and these should be considered an important part of testing for
antibody to HIV-1 and HIV-2 including confirmation of the fest result on a freshly
drawn sample.

3. AIDS and AlDS+elated conditions are clinical syndromes and their diagnosis can
only be established clinically.347 Testing alone cannot be used fo diagnose AIDS,
even if the recommended investigation of reactive specimens suggests a high
probability that the antibody to HIV-1 or HIY-2 is present.

4. A negative test result at any pointin the investigation of individual subjects does not
preclude the possibility of exposure to or infection with HIV-1 and/or HIV-2.

5. False negative results can occur if the quantity of marker present in the sample is too
low for the detection limits of the assay, or if the marker which is detected is not
present during the stage of disease in which a sample is collected.

6. Failure to add specimen or reagent as instructed in the procedure could resultin o
falsely negative test. Repeat testin? should be considered where there is clinical
suspicion of infection or procedural error.

7. The risk of an asymptomatic person with a repeatedly reactive serum developing
AIDS or an AlDS-related condition is not known.'®382? However, in a prospective
study, AIDS developed in 51% of homosexual men affer 10 years of infection.4°

B. Data obtained from testing persons both atincreased and at low risk for HIV-1 and/
or HIV-2 infection suggest that repeatedly reactive specimens with high reactivity
on the Genetic Systems™ HIV-1/HIV-2 Peptide EIA may be more likely to
demonstrate the presence of antibodies to HIV-1 and/ar HIV-2 by additional, more
specific, or supplemental testing.4! Borderline reactivity is more (requenﬂy nonspe-
cific, especially in samples obtained from persons at low risk for infection with HIV-1
or HIV-2; however, the presence of antibodies to HIV-1 and/or HIV-2 in some of
these specimens can be demonstrated by odditional, more specific, or supplemental
testing, or by testing a subsequent sample drawn ot l:;ter date (e.g. 3 10 6
months).42

9. It is generally recognized that detection and confirmation of HIV antibody in infants
born fo seropositive mothers is not adequate to diagnose HIY infection in the infant,
since mafernal IgG frequently persists for as long as 18 months after birth.
Supplemental assays designed specifically for neonatal specimens may be helphul
in resolving such cases 43

10. Anabsorbancevalue of less than 0.000 AUmay indicate @ procedurclorinsfrun'enterror
which should be evaulated. That result is invalid and that specimen must be re-run.
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11. Factors that can affect the validity of results include failure fo add the specimen to
the well, inadequate washing of microplate wells, failure to follow stated incubation
times and lemperatures, addition of wrong reagents fo wells, the presence of metals,
or splashing of bleach info wells.

12. Non-repeatedly reactive specimens can be caused by:

e improper washing of microwell plates during the initial test

* crosscontamination of nonreactive specimens with HIV antibedy from a
high-titered specimen

* contamination of the Chromogen Reagent solution by oxidizing agents
(sodium hypochlorite, hydrogen peroxide, efc).

* contamingation of the Stopping Reagent

13. A person who has antibodies to HIV-1 is presumed to be infected with the virus,
except that a person wheo has rticipotexfin an HIV vaccine study may develop
antibodies lo the vaccine andpsmy or may not be infected with HIV. Clinical
correlation is indicated with appropriote counseling, medical evaluotion, ond
possibly additionaltesting to decide whethera diagnosis of HIV infection is accurate.
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PERFORMANCE CHARACTERISTICS OF SERUM AND PLASMA TESTING
REPRODUCIBILITY

Inter-assay and infra-assay reproducibility were determined by assaying a panel of
14 specimens consisting of 6 dilutions of an HIV-1 antibody-positive specimen, 6
dilutions of an HIV-2 antibody-positive specimen, and 2 seronegative specimens. The
specimens were tested & fimes on 4 different days using 3 different test kit lofs at each
of 7 sites. The data were analyzed at Genetic Systems according to the National
Committee for Clinical Laboratory Standards (NCCLS)2™b, The mean Absorbance
Unit {AU), standard deviation {SD), and percent coefficient of variation (%CV) for
each panel member are listed in Table 1 below.

Table 1: Reproducibility of the Genetic Systems™
HIV-1/HIV-2 Peptide EIA

_ Inter-assay Reproducibility Intra-assay Reproducibili

Specimen N* Mean AU SD9 %CY | Specimen N* Mean AE sob ey
1 503 0,245 0051 20.8% 1 503 0.245 0.021 8.6%
2 500 0712 0.13¢9 19.5% 2 500 0,712 0.046 6.5%
3 503 0762 0.123 16.1% 3 503 0762 0055 7.2%
4 504 0.446 0.092 20.6% 4 504 0.446 0031 7.0%
S 503 1.472 0,193 13.1% S 503 1.472 0.079 54%
6 502 0440 0079 18.0% 6 502 0.440 0.035 8.0%
7 503 1.469 0,157 107% 7 503 1,469 0.069 4.7%
8 497 0,066 0020 30.3% 8 497 0066 0.009 13.6%
9 499 0.065 0019 292% 9 499 0,065 0,008 12.3%
10 500 1966 0.121 6.2% 10 500 1966 0.050 2.5%
11 503 0.229 0052 227% 11 503 0.229 0017 7.4%
12 499 0.127 0.030 23.6% 12 499 0.127 0009 7.1%
13 497 0123 0034 27.6% 13 497 0.123 0011 89%
14 502 1917 0,159 8.3% 14 502 1917 0062 3.2%

*Outliers not included in skdtistical calculations
GNCCLS Vol. 12 No.4, p.33 Eq's 12 and 13
BNCCLS Vol. 12 No 4, p.32 Eq 11

SENSITIVITY AND SPECIFICITY
Specificity Studies

Reactivity in Randoem Blood Donors and Individuals with Medical
Conditions Unrelated to HIV-1 or HIV-2

The results of testing on specimens frem randem U.S. and Cancdien blood donors
and specimens from individuals with medical conditions unrelated to HIV-1 or HIV-2
infection are summarized in Table 2. The datc include 19,948 serum and plasma
samples obtained from donors at six geographically distinct locations, and 356
specimens from individuals with various medical conditions.
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YTable 2: Detection of Antibedies to HIV-1and/or HIV-2 in Random Donors and
Individuals with Other Medical Conditions Unrelated to HIV Infection

Results Obigined with HIV-1/HN-2 Peplide ELA kspeaiedly Rsactive Specimens
HV2.EW  Pai by HIY:
Number Nen- Inllaly  Repaatedly Repsaiadly  immunobiol

Group Tested Redicth Reacth Readve Readlive alone

Random Danars, 2,000 1,998 2 ] o o)

Sife 19 (100.00%)  (99.90%) ©.10%) (0.05%)

Random Doners, 2,250 2,244 6 2 o o]

Site 24 (100.00%) (9973%) {o27%) (0.09%)

Randam Danors, 2,016 2,012 4 3 o] 0

Sl 39 {100.00%)  (99.80%) fo20%)  (0.15%)

Random Dencrs, 2,000 1,998 2 2 o] 0

Site 49 (160.00%)  (99.90%) {o.00%)  (o.10%)

Randam Danors, 4,545 4,535 10 10 <] (o]

Siw 53 (100,00%)  (9.78%) p22%  (0.22%)

Randam Donars, 7,157 7,148 9 7 ) o

Site 60 (100.00%)  (99.87%) {0.13%) {o.10%)

TOTAL 19,968 19,935 43 25 0 o
(100.00%) (99.83%) (0.17%) (0-13%)

Baderial/Parasilic 43 42 1 o NA NA

DiseasesS (100.00%}  [97.67%) [2.33%) o.00%)

Autolmmune 7& 73 3 3 o] 0

Diseasasd (100.00%)  (96.05%) (3.95%) (3.95%)

Orher Yiral 161 159 2 1 o] 0

Discasen® (100.00%) (98.76%) (124%) [o62%)

Malignandes! 23 23 ¢ o NA NA
(100.00%)  (100.00%) (0.00%) {o.00%)

Other Specimensd 53 53 o o NA NA
(100.00%) (100.00%)  (0.00%) {0.00%)

TOTAL: 356 aso q o] [v]

6
(100.00%) (98-31%)  (1.69%) (1.12Z%)

Sarum wos tesiad af sies 2 and 4; plasmo was dested atsifes 1, 3, and 5.

Sorum - 1,959; Plasma - 5,198

23 roxoplasmesls, 20 RPR+

15 Eheumatold fockx pasitive, 6 Rheumatold artrifis; 1 Rheumatold artritis/Hapaiifis; 2 Sjograns; 1 SLE/Sepsk; 1 SIE/Skeph. owrews;
20 ANA+; 18 Elovaied IgG; 12 Elevaid g

20 HBsAg+; 7 anttHTivde; 5 anfHTLYYIi+; 8 aniHTIVdl+; 20 AdiCMY+; 10 AalREBY4; 11 AntEEYCAH 10 AntiHAY igMe;

12 AmiHAY Total+; 22 AnfiHCY+; 20 AntiHSY+; 16 Anfi- Rubdllas

1 Canear (undelined]; 1 Bard Cdll; 2 Bloddar; 3 Breast; 3 Cdan; | Gall Blodder, 1 Gaskic/Adenc; 2 tiva; 1 Hepatana; 3 g,
1Ponaeabc; 4 Redd

g 19 Mdirashelay; 19 Mufipaas; 15 Navdrd drhass [Alhd (&) Dng B); Arimary Blliary )]

- an oo

As shown in Table 2, 99.83% of the random donor population (n=19,968]
were initially nonreactive, 0.17% were initially reactive, and 0.13% were
repeatedly reactive. Twenty-five (75.75%) of the 33 initially reactive specimens
were repeatedly reactive upon refesting. None of the repeatedly reactive
specimens were positive for antibodies to HIY-1 or HIV-2 by Western blot,
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Specificity of the Genetic Systems™ HIV-1/HIV-2 Peptide EIA was estimated
from the results of screening tests in random U.S. and Canadian blood and
plasma donors, and determined by the following formula:

( # normal donor specimens - # repeatedly reactive specimens)
(# of normal donor specimens - # repealedly reactive specimens
confirmed positive for antibodies to HIV)

x 100

Thus, assuming a zero prevalence rate of antibodies to HIV-1 and HIV-2 in this
population, the Genetic Systems™ HiV-1/HIV-2 Pepfide EIA has an estimated
spacificity of (19,968 - 25) x 100/ 19,968 = 99.87% (95% confidence
interval¥; 99.82 - 99.92%).

Six specimens from individuals with unrelated medical conditions were
initially reactive. Four specimens (2 from individuals with elevated IgG, 1 from
an individual with a positive ANA and 1 from an individual positive for antibodies
to HTLV-I/li) were repeatedly reactive in the Genetic Systems™ HIV-1/HIV-2
Peptide EIA. Two specimens were negative for anti-HIV-1 by Western Blot and
2 were indeterminate. All 4 specimens were nonreactive for antibody to HIV-2
when tested with a licensed HIV-2 EIA, The 2 other initially reactive specimens
(1 was anti-EBY positive and 1 was positive on a serological test for syphilis) were
not repeatedly reactive. None of the remaining specimens from individuals with
other medical conditions were reactive in the Genetic Systems™ HIV-1/HIV-2
Peptide EIA.

Sensitivity Studies

Reactivity in Specimens Known to be Positive for Antibodies fo HIV-1

The reactivity of the Genetic Systems™ HIV-1/HIV.2 Peptide EIA was deter-
mined by testing serum and plasma samples from patients diagnesed as having
AIDS (n = 309), and from 1850 individuals known to be HIV-1 antibody positive
from U.S. [n=505) and non-U.S. locations (n= 1345)9 for whom the clinical status
was unknown. The samples utilized in the sensitivity evaluation of the assay were
collected from diverse geographic regions, thereby increasing the likelihood of
incorporating divergent strains of virus within the test population. Even though
a diverse population has been tested with 100% sensitivity, it is not possible to
ensure the detection of afl possible divergent strains of HIV-1 or HIV-2. The results
of lesting are shown in Table 3.

Table 3: Reactivity in HIV-1 Known Positive Specimens

Ganetic Systems HIV-1/HIV-2 Paptids EIA Licensed HiV-1/HIV-2 ElA

Graup No. Repoatedly readive {% Readive) Neo. Repoatodly readive {% Roactive)
AIDS 309 {100%] 309 {100%)
{n = 309}

i 505 100% 505 100%)
ﬁngwgogrsihvn us. { ] (
Known Pasitive nond,S. 1345 (100%) 1345 N 00%)
{n = 1345
Total 2159 (100%) 2159 (100%)

9Non-U.S. locations induded the following: Canada {1.014); Ceniral African Republic (100); Nigerla (56); Zimbabwe (53);
Australia (49); Thalland [48); Franes (16}, Ghana {S); Nalrob( (4}
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Ofthe 309 diagnosed AIDS patients, 100% were repeatedly reactive with the
Genetic Systems™ HIV-1/HIV-2 Peplide EIA. Two hundred ten (210} of the AIDS
specimens were positive on a licensed HIV-1 Western Blol. Western blot data
is not available on the remaining 99 specimens, but they were repeatedly
reactive on a second licensed HIV-1/HIV-2 EIA. All 99 specimens were
considered to be pasitive for HIV given the diagnesis of AIDS for each patient.
Of the known 1,850 pasitives from U.S. and non-U.S. locations, 1,342 were
confirmed positive with one of three licensed HIV-1 Western blots; 508 were
confirmed positive with an in-house HIV-1 Western blot.

The HIV-1 sensitivity of the Genetic Systems™ HIV-1/HIV-2 Peptide EIA was
estimated from the results of testing 309 patients with AIDS. Studies demon-
strated a posilive test result in 309 of 309 patients for an estimated sensitivity of
100% (95% cenfidence interval: 99.84 to 100%).

Reactivity in Specimens from High-Risk Individuals from the United States
and Canada

A total of 2,096 specimens from high risk individuals in the United States and Canada
were fested with Genetic Systems™ HIV-1/HIV-2 Peptide ELA. Results of tesfing individuals
from the United States {n = 1080) and Cancda [n = 1,016) are shown in Table 4. The
numbers include 800 specimens from U.S. STD clinic pafients, 280 specimens prospec-
tively collected ata U.S. hospital emergency room in a high HIV-1 prevalence area, and
1,016 specimens from Canadian homosexual males, injection drug users, and sex
pariners of known HIV positive persons. All specimens were screened with one or more
FDA licensed and/or Canadian approved HIV-1/HV-2 ElAs. All specimens repeatedly
reactive with Genetic Systems™ HIV-1/HIV-2 Peptide EIA and/or the licensed/approved
HIV-1/HIV2 ElAs were tesied with a licensed HIY-1 Western blot or inhouse HIV-1
Western blot. Additionally, specimens tested in the United States thot were repeatedly
reactive with Genetic Systems™ HIV-1/HIV-2 Peptide EIA and/or the licensed HIV-1/
HIV-2 EIA were fested wilh a licensed HIY-2 EIA. Specimen:s tested in Canada that were
repeatedly reactive with Genetic Systems™HIV-1/HIV-2 Peptide EIA and/or the licensed/
approved HIY-1 /HIV-2 EIA were tested with a licensed HIY-2 ElA ifthe HIV-1 Westem blot
was negative orindeterminate. If a specimenwas repeatedly reactive onthe licensed HIV-2
EIA and negative or indeterminate on the HIV-1 Westem blol, it was fested with an
investigational HIV-2 Western blot.

Table 4: Reactivity in Specimens from High-Risk Individuals
from the United States and Canada

Gonetic Systems HIY-1/HIY-2 No. RR on ono or more Licensed/ No. Pas. by HIV-1
Group No. Tasled | Peplide EIA Repeatedly Readive Approved HIV-1/HIV-2 ElAs Westem Blot
u.s, 1.080 69 (64%)° 749 59 (5.5%)
Canadg 1,016 27 (2.7%)F 27k 26 (2.6%)
Total 2,096 96 (4.6%) 101 B5 (4.1%)

ASixty-two (62) spedmens were repeatedly reactive on both the Genelic Syslems™ HIV-1/HIY-2 Peptide EIA and ona or
mors licensad HiV-1/HIV-2 EiAs.

bTwontyslx (26) specimens were repesledly readiive on boh the Genelic Syslom=™ HiY-1/HIV:2 Poptida EIA and one or
more licensed/appraved HIV-1/HIV-2 ElAs.

RR = Repeatadly Reactlvo 22
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The Genetic Systems™ HIV-1/HIV-2 Peptide EIA detected 85/85(100%} of the
HIV-1confirmed positive specimens from high risk individuals in the United States and
Canada.

A total of 83 specimens were additionally fesied with a licensed HIV-2 EIA (62
specimens repealedly reactive on Genetic Systems™ HIV-1/HIV-2 Peptide EIA and
one or more licensed HIV-1/HIV-2 ElAs; 8 specimens repeatedly reactive on the
Genetic Systems™ HIY-1/HIV-2 Peptide EIA only; 13 specimens repeatedly reactive
on one ar mora licensed/approved ElAs only). Of the 83 specimens tested with a
licensed HIV-2 EIA, 42 were repeatedly reactive. Of the 42 HIV-2 EIA repectedly
reactive specimens, 40 were confirmed positive for HIV-1. Two specimens required
testing wiiﬁ an investigational HIY-2 Western blot. Both specimens were indeferminate
on the HIV-2 Western blot.

Therefore, the Genetic Systems™ HIV-1/HIV-2 Peptide EIA detected all HIY
confirmed positives in high risk populations from the United States and Canada.

Reactivity in Prospective Public Health Specimens

Results of testing prospective public health specimens with Genetic Systems™ HIV-1/
HIV-2 Peptide EIA are summarized in Table 5. The data include 5,472° serum
specimens tested at two Canadian locations. All specimens were screened with one
or more FDA licensed and/or Canadian approved HIV-1/HIV-2 ElAs. Specimens
repeatedly reactive with Genetic Systems™ HIV-1/HIV-2 Peptide EIA and/er the
licensed/approved HIV-1/HIV-2 ElAs were tested with a licensed HIV-1 Western blot
orin-house HIV-1 Western blot. Specimens that were repeatedly reactive with Genetic
Systems™ HIV-1/HIV-2 Peptide EIA and/or the licensed/approved HIV-1/HIV-2 EIA
were tested with a licensed HIV-2 EIA if the HIV-1 Westem blot was negative or
indeterminate. if a specimen was repeatedly reactive on the licensed HIV-2 EIA and
negafive or indetermincte on the HIV-1 Western blot, it was tested with an
investigational HIV-2 Western blot.

Table 5: Detecltion of Antibodies to HIV-1 and/or HIV-2
in Prospective Public Health Specimens

Genelic Systems Hiv-1/HIV-2 No. RR on one or more Uaensed/ | No. Pos. by HiV-] i
No. Tasied  |Peplide EIA Repeatadly Readive Approvad HIV-1/HIV-2 ElAs Woestern Blot
Site 1 3,057 27b (0.88%) 31k (1o 22 (0.72%)
Site 2 2,41549 13 (0.54%) 24¢ (0.99%) 7 {0.29%]
Total 54729 40 (0.73%) 55 (1.01%) 29 (0.53%)

2The number: Indude 45 specimen: alio tesled in the high risk study.

BTwentythres {23} specimens were repectedly reactive on both Ihe Ganelic Systems™ HIV-1/HIY-Z Peplide EIA and one
or more licansed/approved HIV-1/HIV-2 FlAs.

CEight (8) 1pecimans were repeatedly raachve on both the Genstic Systems™ HIY-1/HIV-2 Poptide EIA and one or more
liconsed KiY-1/HIV-2 ElAs.

RR = Repmluﬂy Reacdive
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The Genelic Systems™ HIV-1/HIV-2 Peptide EIA detected 29/29(100%) of the
HIV-1 confirmed positive specimens.from prospective public heclth populations.
Atotal of 35 specimens were addifionally fested with a licensed HIV-2 EIA (2 specimens
repeatedly recctive on Genetic Systems™ HIV-1/HIV-2 Peptide EIA and one or more
licensed/approved HIV-1/HIV-2 ElAs; 9 specimens repeatedly reactive on the Genefic
Systerns™ HIV-1/HIV-2 Peptide EIA only; 24 specimens repeatedly recctive on one or
more licensed /approved ElAs only). Ofthe 35 specimenstested witha licensed HIV-2 ELA,
none were repeatedly reactive. No further HIV-2 confirmatory testing was performed.
Therefore, the Genetic Systems™ HIV-1/HIV-2 Peptide EIA detected all HIV
confirmed positives in prospective public health populations from Canada.
Comparative sensitivity of the Genetic Systems™ HIV-1/HIV.2 Peptide EIA to o
previously licensed test for antibody to HIY-1 and HIV-2 was evaluated in paired tests
on high risk subjects [U.S. (ncl,KBO); Canadian {n=1,016)], prospective public
health subjects (n=5,472) or known positive specimens from U.S.\}n-—-SOS) and non-
U.S. origin (n=1,345). In these studies, the Genetic Systems™ HIY-1/HIV-2 Peptide
EIA was reactive for 1,964 of 1,964 subjects who had positive HIV-1/HIV-2
screening fest results which had additionally been confirmed by HIV-1 Western blot.

Reactivity with HIV-1 Seroconversion Panels

The Genetic Systems™ HIV-1/HIV-2 Peptide EIA detected the presence of antibody to
HIV-1 in specimens from 16 commercially availoble HIV-1 sereconversion panels as early
as, orearlierthan, alicensed HIV-1/HIV-2 EIA, and licensed HIV-1 Westem?lot. Reactivity
demonstrated using one lot of the Genetic Systems™ HIV-1/HIV-2 Peplide EIA with 5
representative seroconversion panels is shown in Table 6 below. (Note: Only bleeds
before and after the point of seroconversion are presented.)

Table 6: Detection of Antibody to HIV-1 in
Representative Seroconversion Panels

Genalic Systems Llcansed Licensad
Date HIY-1/Hiy-2 HIV-1/HIV-2 Hiv-1
Panel of Blaad Paplide EIA EIA Woeslarn blol
PRB9O3 07/23/85 NR NR NEG
Q7/25/85 NR NR IND
07/30/85 R NR POS
08/01/85 R NR POS
08/0¢&/85 R R POS
08/08/85 R R POS
PREP14 01/12/90 R NR IND
01/16/90 R R POS
‘ 01/19/90 R R POS
PRBG 17 12/14/90 NR NR IND
12/19/90 R NR IND
12/21/90 R NR IND
12/26/%0 R R POS
PRB922 08/07/93 NR NR NEG
08/11/93 NR NR NEG
08/14/93 R NR NEG
08/18/93 R NR POS
PRB924 12/13/93 NR NR NEG
12/15/93 R NR NEG
12/20/93 R NR POS
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Reactivity in Preselected Specimens from Individuals Positive for HIV-2
Antibodies and Confirmed by Western Blot

A total of 496 specimens, obtained from HIV-2 confirmed antibody positive
individuals, were tested with Genetic Systems™ HIV-1/HIV-2 Peptide EIA. All
Tecimens were found lo be repeatedly reactive with a licensed HIV-2 EIA. Of the

96 specimens tested, all (100%) were classified as repeatedly reactive with Genetic
Systems™ HIY-1/HIV-2 Pepfide EIA; 261 of these specimens were confirmed as
positive for antibody to HIV-1 and HIV-2 by Western blot; 235 specimens were
positive on an investigational HIY-2 Western Zloi. {Ofthe 235 specimens, 231 were
indeterminate and 4 were negative on a licensed HIV-1 Western blot.)

The HIV-2 sensitivity of the Genelic Systems™ HIV-1/HIV-2 Peptide EIA was
determined by comparison with a praviousry licensed test for antibody to HIV-2. The
Genetic Systems™ HIV-1/HIV-2 Peptide EIA and licensed HIV-2 EIA detected 496 of
496 samples which were additionally confirmed by a positive investigational HIV-2
Western blot, for on estimated sensitivity of 100% (5% confidence interval®4: 99.9-
100%} compared with Western blot.

Reactivity in Populations from an HIV-2 Endemic Area

" The ability of the Genetic Systems™ HIV-1/HIV-2 Peptide ElA to detect antibodies
to HIV-2 in specimens from an HIV-2 endemic area is shown in Table 7. The data
include the fallowing: 100 serum samples obtained from women attending a family
planning clinic in Senegal; 617 serum samples collected from healthy adults and
clinic patientsin rural and urban areas of Liberia; 589 serum samples collected from
low and high risk groups (including prostitutes) in Sierra Leone; and 287 serum
samples coﬁected prospectively in Céte d'lvoire (risk group unknown). All samples
were tested in parallel with a licensed HIV-1/HIV-2 EIA. The samples from Senegal,
Sierra Leone and Liberia were also fested in parallel with a licensed HIV-2 EIA.
Specimens from Cate d'lvoire were fasted with an investigational HIV-2 Western blot.
Samples repeatedly reactive with the Genetic Systems™ HIV-1/HIV-2 Peptide EIA or
the licensed HIV-1/HIV-2 EIA or HIV-2 EIA were tested with a licensed HIV-1 Western
blotand aninvestigational HIV-2 Western blot. [fthe sample volume was not sufficient
for testing with a licensed HIV-1 Western blot, it was tested with a licensed HIV-1 [FA.

Table 7: Detection of Anfibodies to HIV-2 in Specimens from an Endemic Area

Reudis wify HY-1/HV-2 Paptida ElA Uenread licansed Repoaledly Readive Specimens
HIV-1/HIY:2 EA| HV2 EA

Number Repealedly| Ropeatedly |Repeatedly| Pas. by HIV:1 Pas, by HIV-2 Pas. by both HiV-1
Endemic Areq Tasjed Roactive Readive Readive |Weaskrm bot Alone  Waslern Hot Alens HIV-2 Weslam Bl
Senegal 100 3 1 2 1 o o
Libera 6149 46 . v 2 3 o)
Sferra Leone 589 &6 75 84 28 5 4
Céls d'ivoite| 287 36 16 NT V4 3 7
Total 1590 151 a2 86 48 11 11

*Samplas wera Initially readive on the licansed HIV-1/HIV-2 EIA (n=133) and Ihe licansed HIV-Z EIA (nw124). There was
insuffident yolume for relesting.

GA fotal of §17 specdmens wore losled, However, | 1pecimen was unresclved for HIV-1 and 2 spocimens were unro:olved
for HIV-2. Therefors, lhase 3 specimens were not induded in the iial numbers. Two of tha specimens were Inltially readive
with the licensed HIV-1/HIV-2 EIA and all thres spedmens were Initially readive with the liconsed HIV-2 EIA.
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Specimens were considered positive by HIV-2 Western blot if two of the followin
three bands were present: gp105/140, gp36/41, orp26. Specimens were ccnsic?—
ered positive by HIV-1 Western blot if two of the following three bands were present:
gp120/160, gp41, or p24. Atestspecimen is inlerpreted as positive by licensed
IFA when there is a specific cytoplasmic staining pattern in the HIV-1 infected cells
and there is a significont difference in the intensity of flucrescent staining and the
pattern of flucrescence between the HIV-1 infected and uninfected cells.

In this study, 9.5% (151/1590) of the specimens from West African populations
that were tested by Genetic Systems™ HIV-1/HIV-2 Peptide EIA were repeatedly
reactive. All of the specimens were also tested with a licensed HIV-1/HIV-2 EIA.
One hundredtwelve (112) specimens (7.0%) were repeatedly reactive. Specimens
from Céte d'lvoire were not fested with a licensed HIV-2 EIA but all were tested
with an investigational HIV-2 Western blot. All specimens from Senegal, Liberia
and Sierta leone were tested with o licensed HIV-2 EIA (a fotal of 1303
specimens). Of the 1303 specimens tested, 86 specimens (6.6%) were
repeatedly reactive on a licensed HIV-2 EIA.

All specimens testing repeatedly reactive by the Genetic Systems™ HIV-1/
HIV2 Peptide EIA, licensed HIV-1/HIV-2 EIA and the licensed HIV-2 EIA were
tested with a licensed HIV-1 Western blot or licensed HIV-1 IFA and an
investigational HIV-2 Western blot, using the criteria given previously. All
specimens positive by Western blot (48 specimens that were positive by HIV-1
Western blot, 11 specimens that were positve by HIV-2 Western blot, and 11
specimens that were positive by both HIV-1 and HIV-2 Western blot) and
repeatedly reactive by o licensed HIV-1/HIV-2 EIA end/or licensed HIV-2 EIA
were also repeatedly reactive by Genetic Systems™ HIV-1/HIV-2 Peptide EIA.

In addition, camparative sensitivity with a licensed HIV-1/HIV-2 EIA wos
evaluated in prospective studies in endemic areas of West Africa {Senegal,
liberia, Sierra leone, Céte d'lycire}). In these studies, the Genetic Systems™
HIV1/HIV-2 Peptide EIA was positive in 22 of 22 samples which were reactive
by the licensed HIV-1/HIV-2 EIA and additionally confirmed by a positive
investigational HIV-2 Western blot, demonstrating equivalent sensitivity for
detection of antibedy to HIV-2 compared with a previously licensed test.

PERFORMANCE CHARACTERISTICS OF CADAVERIC SPECIMEN TESTING

Reproducibility

Inter-assay reproducibility of Genetic Systems™ HIV-1/HIV-2 Peptide EIA was
assessed using twenty post-mortem sera and twenty normal donor sera, spiked
with HIV-1 and HIV-2 positive serum to give rectivity near the cutoff. Each of the
samples was tested once on six different days on each of three lots of Genetic
Systems™ HIV-1/HIV-2 Peptide EIA at one site. For inter<assay reproducibility
over all lots, percent coefficient of variation {%CV) ranged from 5.1% to 11.8%
for the spiked post-mortem somples and from 6.3% to 12.3% for the spiked
norm0| ocnor Scmples.

Specificity
Specificity was evaluated in a clinical investigalion at one site in two studies: 1.
Fifty (50) paired pre- and post-mortem specimens were tested concurrently on
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Genetic Systems™ HIV-1/HIV-2 Peptide EIA; 2. Sixty-five {65) postmortem
samples and sixty-five normal donor samples were tested concurrently on Genetic
Systems™ HIV-1/HIV-2 Peptide EIA. Repeatedly reactive specimens were
addiﬁona"r tested with o licensed HIV-2 EIA and confirmed with o licensed HIV-1

Western blot and HIV-1 IFA. Results are presented in Tables 8 and 9 below.
Table 8:
Reactivity with Genetic Systems™ HIV-1/HIV-2 Peptide EIA
Number Inifially Repeatedly | Confirmed
Population Tested Nonreactive | Reacfive Reactive Positive
Premottem 50 50 0 NA NA
(100.00%) | (0.00%
Postmortem 50 50 Q NA NA
- (100.00%) | (0.00%)
NA = Not Applicable
Table 9:
Reactivity with Genetic Systems™ HIV-1/HIV-2 Peptide EIA
Number Initialty Repeatedly | Confirmed
Population Tested Nonreactive| Reactive Reactive Positive
Pod-mortemn 65 65 0 NA NA
(100.00%) {0.00%)
Normal Donor 65 64 1* 1+ UTl
(98.46%) (1.54%) (1.54%)

NA = Nt Applicable
UTI = Unable to interpret HIV-1 Western Blot
*This specimen was nonreactive on a licensed HIV-2 EIA and negative by HIV-1 IFA

Specificity of Genetic Systems™ HIV-1/HIV-2 Peptide EIA was eslimated by the
following formula:
{# specimens - # repealedly reactive specimens)
(# specimens - # repeatedly reactive specimens confirmed positive

far HIV-1 or HIY-2)

x100

A total of one hundred fifteen (115) unselected post-mortem specimens were
tested with the Genetic Systems™ HIV-1/HIV-2 Peptide EIA for determining
specificity. Ofthe 115 specimens, 65 were tested cncrcompcxred with 65 normal

onor specimens while 50 post-mefem specimens were pcired to pre-mortem
specimens. None of the post-mortem specimens were reactive with the Genetic
Systems™ HIV-1/HIV-2 Peptide EIA. Thus, the Genetic Systems™ HIV-1/HIV-2
Peptide EIA has an estimated specificity of 100.00% {95%,; binomial confidence
interval' = [99.57%, 100%)]) for post-mortem specimens. By comparison, a total
of sixty-five normal danor specimens were fested concurrently with the sixty-five
post-morlem specimens, One normal donor specimen {1.54%) was initially and
repeatedly reactive. The specimen was unable to be inferpreted on the licensed
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HIV-1 Western blot due to high background. This specimen was also tested with
the licensed Fluorognost HIV-1 IFA test kit from Waldheim Pharmazeutika and
found to be IFA negative. Additionally, the specimen was tested with the Genetic
Systems™ HIY-2 EIA ond found to be nonreactive. The mean optical density
signal for the 65 posi-mortem specimens was 0.043 whereos the mean optical
density signal for the 65 normal donor specimens was 0.054. In this population,
according to the Student's ttest, there is no significant stafistical difference
between the post-mortem mean optical density signal and that of the normal
donors (assuming unequal variance}. Additionally, 50 pre-mortem specimens
were tested concurrently with 50 paired post-mortem specimens. The mean
optical density signal for the post-mortem specimens was 0.066 whereas the
mean optical density signal for the pre-mortem specimens was 0.063. According
to the Student’s test, there is no significant statistical difference between the post-
morfem mean optical density signal and that of the pre-moriem (paired two-
specimen for means).

Sensitivity :

Ninety-one (91) post-mortem samples and ninety-one (91) normal denor samples
were pre-screened for anfibody to HIV-1 and HIV-2 and found to be nonreoctive.
Each sample was divided into two portions. One portion of each post-mortem and
normal dener sampla was spiked at a potency near cutoff with a positive serum
containing HIV-1 or HIV-2 antibedy cncrthe remaining portion was left unspiked.
The ninety-one spiked and unspiked postmortem samples were tested concurrently
with 9 1spiked and unspiked normardoncr specimens on the same run of Genetic
Systems™ HIV-1/HIV-2 Peptide EIA. Spiked specimens were expected to be
reactive and therefore were not reiesfecfin dupriccte. Results are presented in
Table 10 below.

Table 10
Reactivity with Genetic Systems™ HIV-1/HIV-2 Peptide EIA
Number Initially Repeatedly | Confirmed

Population Tested Nonreactive | Reactive Reaclive Positive
Spiked 51 0 Y NT 91
pastmortem (0.00%) {100.00%) (100.00%)
Unspiked 91 o1 0 NA NA
poskmortern {100.00%) {0.00%)
Spiked N 0 21 NT 21
normal denor (0.00%) (100.00%) (100.00%) |
Unspiked ?1 91 0 NA NA
normal donor (100.00%) (0.00%)

NT = Not Tested; NA = Not Applicable

Ascan be seeninTable 10, of ninety-one post-mortem samples and ninety-one normal
denor samp|es, spiked at a potency near cutoff and tested concurrenf[y, all

(100.00%) were reactive with Genetic Systems™ HIV-1/HIV-2 Peptide EIA.
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Furthermore, according to the Student's Hest, there is no significant statistical
difference between the spiked postmortem mean oriical density signal and that of

the spiked normal donor mean optical density signa

{two sample assuming unequal

variances). These results demonstrate that the detection of HIV-1 and HIV-2 antibody
in postmorlem samples is comparable to the detection in normal donors.

10.

11.
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