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Varicella-Zoster IgG
(VZV 1gG)

Cat # 1412-17Z

Test Varicella 1IgG ELISA
Method Enzyme Linked Immunosorbent Assay
Principle Indirect ELISA : Antigen Coated Plate
Detection Range Quantitative: Positive & Negative Control

Sample 10pL

Specificity 97.0%

Sensitivity 99.4%

Total Time ~ 75 min

Shelf Life 12-14 Months from the manufacturing date

* Laboratory results can never be the only base of a medical report. The patient history and further tests
have to be taken into account.

DAI Code #1 1




INTENDED USE

The Diagnostic Automation Varicella-Zoster Virus4V) IgG Enzyme-linked Immunosorbent Assay
(ELISA) is intended for the detection and quanitfatdetermination of IgG antibody to VZV in human
sera. Individual serum specimens may be used @détermination of immune status. Paired seragacut
and convalescent, may be used to demonstrateasemrsion or a significant rise in antibody le\as,

an aid in the diagnosis of primary infeciton oratdaation with VZV. For in vitro diagnostic use. High
complexity test.

Introduction

Varicella, more commonly known as chickenpox ancgpée zoster are known clinical manifestations of
infection with varicella-zoster virus (VZV).(1,248,

Chicken pox, the clinical syndrome usually produesda result of the primary infection with VZV,as
highly contagious disease characterized by widphgad vesicular eruptions and fever. The disease is
endemic in the U.S. and most commonly affects ohildrom five to eight years of age, although axlult
and younger children, including infants, mdgvelop chickenpox. Every two to five years, usual

the winter or spring, the number of cases incredasespidemic levels. VZV infection during early
pregnancy has been implicated in congenital an@®ai rare cases. When infection occurs at tefes, li
threatening infections can occur in the neonat®415,6,7).

Herpes zoster is mainly a disease of adults, witistncases appearing in patients fifty years oerold
Evidence suggests that this manifestation of VZédhons results from a reactivation of virus whiws
remained latent in the sensory spinal ganglia dfterprimary infection rather than a reintroductadrthe
virus into the host (8). Fever and painful locatizessicular eruptions of the skin along the disttidin of
the involved nerves are the most common clinicahpms of the condition. Zoster lesions can be
mistaken for the similar lesions produced by herpiesplex virus in which recurrences are common
(1,2,3). However, recurrences of herpes zosteexaremely rare.

Determination of the immune status of higiskrindividuals who are exposed to VZV, the
screening for potential donors of Varicellastas immunoglobulin, and the diagnosis of VZV oiéd
individuals (both pre- and postnatal) is usuallgaoplished by serological testing. However, some
serological studies suggest that reinfection octreation of VZV may occur in the absence of clalic
symptoms (8).

The various methods of serodiagnositic tests the detection of VZV antibodies in a ipat's
serum include indirect immunofluorescence, raiz@tion, complement fixation and fluorescent
antibody to membrane antigen (FAMA) (9,10,11,1BAMA is generally considered the most
sensitive and specific of the methods, yet requibesuse of cell culture which is cumbersome to
perform (13). Clinical and correlation studigsrformed by Shehab and Brunell indicate that the
ELISA methodology may be as sensitive and perhapee mspecific than the FAMA assay (14). The
sensitivity,  specificity, and reproducityii of enzyme-linked immunoassays is compiarab
other serological tests for antibody, such as umaofluorescence, complement fixation,
hemagglutination and radioimmunoassays (19,20,21)

The DAI tech Varicella-Zoster Virus IgG ELISA kitrgvides all the necessary reagents for the rapid
quantitative determination of VZV 1gG antibodyhnman sera.
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Principle of the Assay

Enzyme-Linked Immunosorbent Assays (ELISA) redp the ability of biological materials (i.e.,
antigens) to adsorb to plastic surfaces such bstyene (solid phase). When antigens bound ¢o th
solid phase are brought into contact with a pasesgrum, antigen specific antibody, if presenil] bind

to the antigen on the solid phase formimgigaen- antibody complexes. Excess antibodynsoneed
by washing. This is followed by the addition ofagoantihuman IgG conjugated with horseradish
peroxidase which then binds to the antibody-antigemplexes. The excess conjugate is removed by
washing, followed by the addition of Chromotfgbstrate, tetramethylbenzidine (TMB). If specific
antibody to the antigen is present in the patiesg¢isum, a blue color develops. When the enzymatic
reaction is stopped with 1N,BO,, the contents of the wells turn yellow. The colehjich is indicative of
the concentration of antibody in the serum, ¢@nread on a suitable spectrophotometeEIldSA
microwell plate reader (18,19,20,21).

Kit Presentation

Materials Supplied

Each kit contains the following components sufficient quantities to perform the numbetests

indicated on the package label.

1. Varicella-zoster virus antigen (inactivated) coatednicroassay plate 096 wells, configured in
twelve 1x8 strips, stored in a foil pouchilesiccant. (96T: one plate; 480T: five plates)

2. Serum Diluent Type I: Ready for use. Contains proclin (0.1%) as a prasee.

(96T: one bottle,30 mL, 480T: two bottleéd) mL each)

3. Calibrator: Human serum or defibrinated plasma. Sodagide (<0.1%) and pen/strep (0.01%)
added as preservatives, with kit spef#ator printed on vial label. The Calibrator idgo
calibrate the assay to account for day-toftiatuations in temperature and other testing dons.
(96T: one vial, 0.4 mL; 480T: one vial, 0.8 )

4. Positive Control: Human serum or defibrinated plasma. Sodiudea@0.1%) and pen/strep
(0.01%) added as preservatives, with estiabdtl range printed on vial label. The Pasiti
Control is utilized to control the positik@nge of the assay.

(96T: one vial, 0.4 mL; 480T: one vial, 0.8 )

5. Negative Control: Human serum or defibrinated plasma. Sodimitiea(<0.1%) and pen/strep
(0.01%) added as preservatives, with esttaétl range printed on vial label. The Negati
Control is utilized to control the negatiaage of the assay.

(96T: one vial, 0.4 mL; 480T: one vial, 0.8 )

6. Horseradish-peroxidase (HRP) Conjugate:Ready to use. Goat antihuman IgG, comnigini
proclin (0.1%) and gentamicin as preatives.
(96T: one bottle, 16 mL; 480T: five bottld§ mL each)

7. Chromogen/Substrate Solution Type I:Tetramethylbenzidine (TMB), ready to use. The esrg
should remain closed when not in use. Ifvadld to evaporate, a precipitate may form in thgeea
wells.(96T: one bottle, 15 mL; 480T: five thes, 15 mL each)

8. Wash Buffer Type | (20X concentrate):Dilute 1 part concentrate + 19 parts deionizedistilled
water. Contains TBS, Tween-20 and proclid%®) as a preservative.

(96T: one bottle, 50 mL; 480T: one bottleQ 26L)

9. Stop Solution: Ready to use, contains a 1N3®D, solution.
(96T: one bottle, 15 mL; 480T: five bottlds mL each)

*Note: serum vials may contain excess volume.
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The following components are not kit lot # dependdrand may be used interchangeably within the
DAI ELISA 1gG assays: Serum Diluent Type I, Chromogn/Substrate Solution Type I, Wash Buffer
Type |, and Stop Solution. Please check that the ppopriate DAI Reagent Type (Type I, Type II,
etc.) is used for the assay.

Additional Requirements

1. Wash bottle, automated or semi-automated migiglate washing system.

2. Micropipettes, including multichannelgapable of accurately delivering 10-200olumes
(less than 3% CV).

3. One liter graduated cylinder.

4. Paper towels.

5. Test tube for serum dilution.

6. Reagent reservoirs for multichannel pipettes.

7. Pipette tips.

8. Distilled or deionized water (g), CAP (College of American Pathology) Typerl
equivalent (39, 40).

9. Timer capable of measuring to an accuracy-of second (0 — 60 minutes).

10. Disposal basins and 0.5% sodium hypodelof®0 mL bleach in 950 mL gbl).

11. Single or dual wavelength microplate readenwi0 nm filter. If dual wavelength is used, $et t
reference filter to 600-650 nm. Read the @els Manual or contact the instrument manufactiore
establish linearity performance specificasion the reader.

Note: Use only clean, dry glassware.

Storage and Stability

1. Store unopened kit between 2 and 8° C. Thekilesiay be used throughout the expiration datthef

kit. Refer to the package label for the exjpam date.

Unopened microassay plates must be storecebat@ and 8° C. Unused strips must be immediately

resealed in a sealable bag with desiccantetndhed to storage between 2 and 8° C.

Store HRP Conjugate between 2 and 8° C.

Store the Calibrator, Positive Control, andjateve Control between 2 and 8° C.

Store Serum Diluent Type | and 20X Wash Bluffgpe | between 2 and 8° C.

Store the Chromogen/Substrate SolutioneTidetween 2 and 8°C. The reagent should remain

closed when not in use. If allowed to evapgra precipitate may form in the reagent wells.

7. Store 1X (diluted) Wash Buffer Type | at rotemperature (21 to 25° C) for up to 5 days, oraip t
one week between 2 and 8° C.

Note: If constant storage temperature is maintainegigents and substrate will be stable for the dating

period of the kit. Refer to package label for eapon date. Precautions were taken in the manufactu

this product to protect the reagents from contationaand bacteriostatic agents have been add#teto

liquid reagents. Care should be exercised to pratecreagents in this kit from contamination.

N

o0k ®

Precautions

1. Forinvitro diagnostic use.

2. The human serum components used inpthparation of the Controls and Calibratortls
kit have been tested by an FDA approvwedthod for the presence of antibodies
human immunodeficiency virus 1 & 2 (HIV 1&2jepatitis C (HCV) as well as hepatitis B surface
antigen and found negative. Because no tettad can offer complete assurance that HIV, HCV,
hepatitis B virus, or other infectious ageate absent, specimens and human- based reagjenikl
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8.
9.
1

11.

0.

be handled as if capable of transngtiifectious agents.

The Centers for Disease Control & Préeenand the National Institutes of Health recoemd
that potentially infectious agents be handiethe Biosafety Level 2 (36).

The components in this kit have been quabitytiol tested as a Master Lot unit. Do not mix
components from different lot numbers exc@ptomogen/Substrate Solution Type |, Stop Solution,
Wash Buffer Type I, and Serum Diluengp& I. Do not mix with components from other
manufacturers.

Do not use reagents beyond the stated exgurdate marked on the package label.

All reagents must be at room temperaturet®225° C) before running assay. Remove only the
volume of reagents that is needed.not pour reagents back into vials as reagent ctaimination
may occur.

Before opening Control and Calibrator viaigp firmly on the benchtop to ensure thatigulid

is at the bottom of the vial.

Use only distilled or deionized water and nlgéassware.

Do not let wells dry during assay; add reageammediately after completing wash steps.

Avoid cross-contamination of reagents. Waslibhdoefore and after handling reagentsross-
contamination of reagents and/or sammecould cause false results.

If washing steps are performed manually, waaksto be washed three times. Up to five wash sycle
may be necessary if a washing manifold ooraated equipment is used.

12.Sodium azide inhibits Conjugate activity. Clea pipette tips must be used for the Conjugate

13.

14.

15.

16.

addition so that sodium azide is not carriedver from other reagents.

It has been reported that sodium azide may va#tlead and copper in plumbing to form expl@siv
compounds. When disposing, flush draingh wwater to minimize build-up of metazide
compounds.

Never pipette by mouth or allow reagents orepasample to come into contact with skin. Re#égen
containing proclin, sodium azide, and TMBymi@ irritating. Avoid contact with skin and eyés.
case of contact, flush with plenty of water.

If a sodium hypochlorite (bleach) solutie being used as a disinfectant, do not exposvork
area during actual test procedure becaupetehtial interference with enzyme activity.

Avoid contact of Stop Solution (1N sulfuric d@cwith skin or eyes. If contact occurs, immediatel
flush area with water.

17.Caution: Liquid waste at acid pH must be neutralized praoadding sodium hypochlorite (bleach)

18.

solution to avoid formation of poiswus gas. Recommend disposing of reacted, stoppéesph
biohazard bags. See Precaution 3.

The concentrations of anti-VZV in a given spsan determined with assays from different
manufacturers can vary due to differencesssay methods and reagent specificity.

Specimen Collection and Storage

1.
2.

Handle all blood and serum as if capableaidmitting infectious agents.

Optimal performance of the DAI ELISA kit deglsnupon the use of fresh serum samples

(clear, non-hemolyzed, non-lipemic, noniaerA minimum volume of 50 pL is recommended, in
case repeat testing is required. Specimemddibe collected aseptically by venipuncture (3Zarly
separation from the clot prevents hemslg$iserum.

Store serum between 2° and 8° C if testingtakle place within two days. If specimens areddkept
for longer periods, store at -20° C or cold® not use a frost-free freezer because it mayahe
specimens to go through freeze-thaw cyclesdagrade antibody. Samples that are improperly
stored or are subjected to multiple fedéaw cycles may yield erroneous results.

If paired sera are to be collected, acute s&srghould be collected as soon as possible after t
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onset of symptoms. The second sample shmutbllected 14 to 21 days after the acute specime
was collected. Both samples must be run pliclate on the same plate to test for a significesst. If
the first specimen is obtained late durihg ttourse of the infection, a significargerimay not
be detectable.

5. The NCCLS provides recommendations for stobilogd specimens (Approved Standard - Procedures

for the Handling and Processing of Blood $peas, H18-A.1990) (37).

Methods for Use

Preparation for the Assay

1. All reagents must be removed from refrigeraand allowed to come to room temperature
before use (21 to 25° C). Return all reagémtefrigerator promptly after use.

2. All samples and controls should be vortexddregeuse.

3. Dilute 50 mL of the 20X Wash Buffer Type 11d_ with distilled and/or deionized . Mix well.

Assay Procedure
Note: To evaluate paired sera, both serum samplesust be tested in duplicate and run in the same
plate. It is recommended that the serum pairs be nuin adjacent wells.

1. Place the desired number of strips into aometl frame. Allow four (4) Control/Calibrator
determinations (one Negative Control, ®@alibrators and one Positive Control) per run. agent
blank (RB) should be run on eaclsags Check software and reader requirenfentbe
correct Control/Calibrator configuration. Ret unused strips to the sealable bath w
desiccant, seal andimmediately refrigera

Example Configuration:

Plate Location Sample Description Plate Location Sample Description
1A RB 2A Patient #4
1B NC 2B Patient #5
1C Cal 2C Patient #6
1D Cal 2D Patient #7
1E PC 2E Patient #8 (Acute 1)
1F Patient # 1 2F Patient #8 (Acute 2)
1G Patient # 2 2G Patient #8 (Convalescent 1)
1H Patient # 3 2H Patient #8 (Convalescent 2)

RB =Reagent Blank - Well without serum addition runhnall reagents. Utilized to blank reader.
NC =Negative Control

Cal =Calibrator

PC =Positive Control

2. Dilute test sera, Calibrator and Control sefd (e.g., 10 pL + 200 pL) in Serum Diluent. MieNy
(For manual dilutions it is suggested to disge the Serum Diluent into the test tube firstthed add
the patient serum.)

3. Toindividual wells, add 100 uL of the appiiape diluted Calibrator, Controls and patient séwad
100 pL of Serum Diluent to reagent blank w€heck software and reader requirements for the
correct reagent blank well configuration.

4. Incubate each well at room temperat@® o 25° C) for25 minutes +/- 5 minutes.
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5. Aspirate or shake out liquid from all wellsuking semi-automated or automated washing equipme
add 250-300 pL of diluted Wash Bufferetich well. Aspirate or shake out and turn plasde
down and blot on paper toweling to removdiagilid. Repeat the wash procedure two times (faotal
of three (3) washes) for manual or semi-aatiech equipment or four times (for a total fvle (5)
washes) for automated equipment. After fimal wash, blot the plate on paper towelimgemove
all liquid from the wells.

*IMPORTANT NOTE: Regarding steps 5 and 8 - Insufficient or excessigshing will result in assay
variation and will affect validity of results. Ttefore, for best results the use of sembiaated or
automated equipment set to deliver a volume to ¢etaly fill each well (250-300 pL) is recommended.
A total of up to five (5) washes may be necessatl automated equipmentomplete removal of the
Wash Buffer after the last wash is critical for theaccurate performance of the test. Also, visually
ensure that no bubbles are remaining in the wells.

6. Add 100 pL Conjugate to each well, includieggent blank well. Avoid bubbles upon addition as
they may yield erroneous results.

7. Incubate each well at room temperat@® o 25° C) for25 minutes +/- 5 minutes.

8. Repeat wash as described in Step 5.

9. Add 100 pL Chromogen/Substrate Soluti®MB) to each well, including the reagent Idan
well, maintaining a constant rate ofiidd across the plate.

10. Incubate each well at room temperature (25t03) for10-15 minutes.

11. Stop reaction by addition of 100 pL of Stopusioh (1N HSQ,) following the same order of
Chromogen/Substrate addition, including #egent blank well. Tap the plate gently along the
outsides, to mix contents of the wells. Tretgomay be held up to 1 hour after addition of $hep
Solution before reading.

12. The developed color should be read onE&ISA plate reader equipped with a 450 nnefiltf
dual wavelength is used, set the referditter to 600-650 nm. The instrument should kenked
on air. The reagent blank must be less thadB00Absorbance at 450 nm. If the reagent blark is
0.150 the run must be repeated. Blank theéerean the reagent blank well and then continuead
the entire plate. Dispose of used plate= aftadings have been obtained.

Quality Control

For the assay to be considered valid the follovaogditions must be met:

Calibrator and Controls must be run with etst run.

Reagent blank (when read against aink)lanust be < 0.150 Absorbance (A) at 450 nm.
Negative Control must be0.250 A at 450 nm (when read against reagent hlank

Each Calibrator must be 0.250 A at 450 nm (when read against reagenkjlan

Positive Control must kze 0.500 A at 450 nm (when read against reagenkhlan

The ISR (Immune Status Ratio) Values for thsit’e and Negative Control should be in their
respective ranges printed on the viatlahf the Control values are not within theirgestive
ranges, the test should be considered inaaldishould be repeated.

7. Additional Controls may be tested accordinguaelines, or requirements of local, state, and/o
federal regulations or accrediting organaatgi

Refer to NCCLS C24-A for guidance on apprderi@C practices (38).

If above criteria are not met upon egptesting, contact DAI Technical Services.

ouhwnE

© ®
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Interpretation

Calculations

1. Mean Calibrator O.D. (Optical Density) - Cdate the mean O.D. value from the two Calibrator
determinations.

2. Correction Factor - To account for day-to-flagtuations in assay activity due to room tempamat
and timing, a Correction Factor is determibgdAl for each lot of kits. The Correction
Factor is printed on the Calibrator vial.

3. Cutoff Calibrator Value - The Cutoff Calibratdalue for each assay is determined by multiplying
the Correction Factor by the mean Caltr®.D. determined in Step 1.

4. ISR Value - Calculate an Immune StaRatio (ISR) for each specimen by dividing the
specimen O.D. Value by the Cutoff Calibraralue determined in Step 3.

Example:

O.D's obtained for Calibrator <38, 0.42

Mean O.D. for Calibrator 6.40

Correction factor &50

Cutoff Calibrator Value .50 x 0.40 =0.20
O.D. obtained for patient sera 060

ISR Value (=60/0.20 = 3.00

Analysis
1. The patients' ISR (Immune Status Ratio) valuesraegpreted as follows:

ISR Results Interpretation

<0.90 Negative

0.91-1.09 Equivocal

>1.10 Positive

No detectable antibody to Varicella-
zoster virus by the ELISA test. Such
individuals are presumed to be
uninfected with rubella and to be
susceptible to primary infection.

Samples should be retested. See
Number (3) below.

Indicates presence of detectable IgG
antibody to Varicella zoster virus by
the ELISA test. Indicative of current

or previous infection.

2. Samples that remain equivocal after repesting should be retested on an alternatbadee.g.,
immunofluorescence assay (IFA). If resultea@ equivocal upon further testing, an additional
sample should be taken. (See Limitation No. 4

3. In the evaluation of paired sera, if the agptecimen is negative and the convalescent spegsnen

DAI Code #1 8




positive, a seroconversion has taken plabs ifidicates a significant change in antibody lewel the
patient is undergoing a primary infection.

4. To evaluate paired sera for a significant geain antibody level or seroconversion, both sasple
must be tested in duplicate in the sameayassThe mean ISR of both samples téacand
convalescent) must be greater than 1.00dtuate the paired sera for significant rise intzody
level.

5. Additional Quality Control for Paired SeraeéSNOTE under Assay Procedure). As a check for
acceptable reproducibility of both the acsgea (tested in duplicate) and the convalesceat(tested
in duplicate), the following criteria must bt for valid results:

Acute 1 ISR Convalescent 1 ISR
=08to 1.2 0.8t01.2
Acute 2 ISR Convalescent 2 ISR

6. Compare the ISR of the pairs by calculatinfpiews:

Mean ISR (second sample) - Mi& (first sample)
X 100RISE IN ISR LEVEL

Mean ISR (first sample)

%RISE IN ISR INTERPRETATION
< 30.0% No significant change in antibody level. No
evidence of recent infection. If active diseasstii
suspected, a third sample should be collected and
tested in the same assay as the first sample ko loo
for a significant rise in antibody level.

>30.0% Statistically significant change in antibody level
detected. This identifies those persons who are pre
sumed to be experiencing recent or current episodes
of rubella infection (reactivation, reinfection ar
pri- mary infection where the acute specimen was
obtained too late to demonstrate seroconversion).

Note: When evaluating paired sera, it should be detexchih samples with high absorbance values
are within linearity specifications of etspectrophotometer. Read the Operator'snulla or
contact the instrument's manufacturer to obtdia established linearity specifications of your
spectrophotometer.

Limitations of Use

1. The user of this kit is advised to carefultad and understand the package insert. Strictewite
to the protocol is necessary to obtaliabée test results. In particular, correct sangiid reagent
pipetting, along with careful washing anditignof the incubation steps and control ofuination
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10.
11.

temperature are essential for accuratdtsesu

This kit is designed to measure IgG antibadgatient samples. Positive results in neonates beus
interpreted with caution, since maternal ig@&ansferred passively from the mother to thadet
before birth. IgM assays are generafigre useful indicators of infection in childreelow the
age of six months.

Samples collected very early in the coursanoinfection (within 5 days after onset of rashymat
have detectable levels of VZV IgG (24). such cases, it is recommended that an Igkhya be
performed, or a second serum sample berwutdi4 to 21 days later to be tested in parallgd thie
original sample to determine seroconversigrich is indicative of a primary infection (8).
Samples that remain equivocal after repesting should be retested on an alternatbadee. g.
immunofluorescence assay (IFA). If resultea@n equivocal upon further testing, an additional
sample should be taken.

Following varicella infection, immunity to egenous reinfection is lifelong, so that secondcataf
the disease are virtually unknown. Howewvecurrence of the virus may occur in the form «fteo
(25), and results of certain serologicatiss (26,27) suggest that reinfection or reactoratf
Varicella-zoster virus (VZV) may occur in thbsence of clinical symptoms (8).

The results of ELISA performed on serfrom patients with immunosuppression or recent
blood transfusion must be interpreted withtican.

The results of a single specimen antibodyrdetetion should not be used to aid in the diaghosi
recent infection. Paired samples (acute aoonvalescent) should be collected d&edted
concurrently to look for seroconversion a significant rise in antibody level.

The values obtained from this assay are irg@nd be an aid to diagnosis only. Each physiciastm
interpret the results in light of the patle history, physical findings and othdragnostic
procedures.

A significant rise in antibody level should liged to confirm a clinical diagnosis of atypicatigella
or zoster infection only if a patient is estoncurrently for herpes simplex virus (HSVJl @oes
not demonstrate a concurrent significagé in antibody to herpes simplex. A higlogortion
(up to one-third) of individuals withigrary HSV infections who have experienced prior VZV
infection show a heterotypic antibody resgottsthe VZV antigen, making a differential diagisos
between VZV and HSV infection difficult ingrabsence of clear-cut clinical findings
(8,28,29,30,31). A definite diagnosis fatients demonstrating significant rises in antiypfmt both
Varicella-zoster and herpes simplex virus tnbgsmade by isolation and/or direct identificatadn
virus from a lesion. The virus causing thieation may not always demonstrate the greaterimise
antibody. Frequently, a differential diagrsosan be made on the basis of the fact that antitwothe
infecting viral type is absent or at a veswllevel in the acute-phase specimen, whereasaattito
the viral heterotype is already present (8,33

Lack of a significant rise in antibody does extlude the possibility of infection with VZV.
Although a positive result with this test candonsidered evidence of immunity, a person with a
negative result may, in fact, also be immtmVVZV. The correlation of negative test results
determined with this test as they relatertdgztion from varicella infection has not yet been
definitively established. If a definitive @emination of immunity is required, all personsiwit
negative results should be retested by & mensitive assay, e.g., flourescent antibody tmlonene
antigen (FAMA) (13).
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Expected Values

Expected values in testing for antibody to VZV magry depending on patient age and geographic
incidence. In temperate climates the pealdamte of infection with VZV occurs in winter andisig,

with the highest incidence from 5 to 9 years of.dgethe United States 97.5% of healthy adults show
serologic evidence of prior infection with VZV. tropical and subtropical geographic regions intecti
with VZV typically occurs later in life with a higir proportion of adults found to be seronegative fo
antibody to VZV (23). IgG antibodies to VZV usuakyppear in the sera of patients infected with VZV
within four days after the onset of symptoms. le study, 61% of these patients had VZV IgG antiesdi
within the first six days after onset of exanthe®4)( The antibody response in patients with zoster
typically shows a rise. Most patients with dissestéa zoster have high levels of anitbody to VZV
immediately after onset of localized lesions (38)e antibody level normally peaks at four to eigleeks
and remains high for at least six to eightnths. Thereafter, antibody levels may declime to
three-fold but persist at low levels indefinitemtibody levels after natural infection may be ifda
eight-fold higher than after immunization (35).

Performance Characteristics

Sensitivity and Specificity

Two hundred forty-one random samples from a largéropolitan hospital and a Department of Health,
both located in the eastern United States, werayadswith the DAI Varicella-Zoster 1IgG ELISA and a
second commercially available ELISA test kit. A aoercially available Varicellazoster IgG IFA
antibody test was used in all cases of discordamilts. The results of this study are as follow$able I

DAI ELISA
(+) ) Relative Relative
Sensitivity Specificity
IFA and + 160 1 99.4% 97.0%
ELISA - 2 64 (160/161) (64/66)

Equivocals by both ELISA methods were considerel@ti@rminate and these fourteen results (all by DAI)
were omitted from the calculations for relatsensitivity and specificity.

Reproducibility

A study was performed to document typical assagigi@n with the DAI Varicella-Zoster 1gG ELISA
product. The mean, SD, and % C.V. were calculatetddth Intra and Inter-assay, Inter-lot, and tra
assay Precision for percent rise in ISR value.

Intra-Assay Precision
Table Il presents the results of four (4) samphelvidually pipetted in groups of twenty (20) irsimgle
assay.

TABLE 11: Intra-Assay Precision for Varicella-zoste 1gG

n Mean ISR Std Dev %CV
Serum 1 20 2.91 0.202 7.0%
Serum 2 20 4.99 0.184 3.7%
Serum 3 20 0.84 0.154 18.3%
Serum 4 20 0.53 0.067 12.8%
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Inter-Assay Precision
Table Il presents the summary of the IMiesay precision data determined by replicatinig®f
four (4) samples individually pipetted in groupsfiee (5) on three (3) consecutive days.

TABLE 111: Inter-Assay Precision for Varicella-zoser 1gG

Day 1 Day 2 Day 3 Mean ISR Std Dev %CV
Serum 1 2.57 241 2.89 3 2.62 0.220 8.4%
Serum 2 4.24 4.01 4.61 3 4.29 0.267 6.3%
Serum 3 0.77 0.84 0.97 3 0.86 0.096 11.2%
Serum 4 0.38 0.52 0.40 3 0.43 0.070 16.3%

Inter-Lot Precision
Table IV presents a summary of the lot to lot Bieei data determined by replicate testing of fdir (
samples individually pipetted in groups of five (&ing three (3) different lots of reagents.

Serum 1
Serum 2
Serum 3
Serum 4

Intra-Assay Precision for the Percent Rise in ISR ¥lue

TABLE IV: Inter-Lot Precision for Varicella-zoster 1gG

Lot 1
2.61
4.26
0.28
0.14

Lot 2 Lot 3
2.99 2.95
5.03 3.96
0.37 0.49
0.13 0.14

wWwww

MeasR

2.85
4.42
0.38
0.14

Std Dev

0.202
0.470
0.089
0.010

%CV
7.0%
10.6%
23.7%
7.1%

Within run precision of serum pairs was determibgdesting duplicates of five sera (humbered 1)io 5
five times and using these values to simulate gaeza evaluations for a significant rise in ISR.
Representative results from five of the seven agsedl in this study are presented below in Table V:

Serum Pairing
(acute:conv.)
2:5
2:3
1:4

n
25
25
25

Percent Rise in ISR
A study was conducted to evaluate the pércese in ISR between simulated paired seratéaand
convalescent) where a significant rise in antibtediel would not be expected. Ten sera were dilimed
assay twice and then evaluated as paired sera.efhls of the study show the calculated perceetin

Mean %
Rise in ISR
11.5%
40.6%
124.0%

TABLE V:

SD
3.1
6.3
6.2

%CV
27.2
15.5

5.0

Min.
5.6%
31.4%
112.6%

Max.
18.3%
54.2%

137.3%

ISR between the simulated paired sera to be 10.10%ss. A second study was conducted using actual
documented clinical acute and convalescent setasp&icimens were tested by the DAI ELISA and an
IFA test. Results are presented in Table VI:

TABLE VI
%Rise IFA Rise in
Sample* ISR n ISR eit Titer
1 Acute 1.34 512
1 Convalescent 1.49 11% 1024 2 fold
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2 Acute 1.71 1024
2 Convalescent 1.93 13% 1024

Cross-Reactivity Study

Method

A study was performed to determine the cresstivity of the DAI Varicella-Zoster IgG EL/S
with four samples which tested positive by IFA H8V-1 IgG (1), HSV-2 IgG (1), EBV IgG (3), CMV
IgG (2), Anti- Nuclear Antibody (ANA) (2) and nege for VZV IgG.

Results
Negative DAI VZV IgG ELISA test results in all do samples indicate an absence of cross-réactiv
of the DAI VZV IgG ELISA with the other memben$ the Herpresvirus family and with ANA.
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