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INTENDED USE

The Wampole Leboratories EBV-VCA IgM ELISA 1test system is an enzyme-linked immunosartant
assay (ELISA} designad for the qualitative detection of Ighl class antibodies 10 Epstein-Barr Virus iral
capsid antigen {EBV-VCA) in human serum. The test systam is intended to be used for the diagnosis ol
EBV-associated infectious menonuclaosis when used in conjunction with other EBV sarologies.

SUMMARY AND EXPLANATION

Epstein-Barr Virus (EBV) is a ubiquitous human virus which causes infectious monenucleosis (IM}, a
setf limiting lymphoproliferative disease (1). By adulthood virtually everyone has been infected and has
davelaoped immunity to the vrus. In underdeveloped countries, serocenversion to the virus takes placa in
early childhood and is usually asymptomatic (2). In more affluent countries, primary EBV infections are
often cetayed until adolescence or later, and manilest as IM in about 50% of this age group (3-5).
Fallowing seraconversion, whethar symptomatic or not, EBV establishes a chrenic, latent infection in B
lymphacytes which probably lasts for life {6). EBV repligatss in oropharyngeal epithalial cells ard is
present in the saliva of most patients with IM (7). Also, 10-20% of healthy persons who are EBV
anlibody positive shed the virus in their oral secretions (6-8). Reactivation of the lalent viral carrier state,
as evidenced by increased rates of virus shedding, is enhanced by immunosuppression, pregnancy,
malnutrition, or disease (8,8). Chronic EBV infaclions, whether latent or active, are rarely assecieted
with disease. However, EBV has been implicated at least as a contributing factor in the etiology of
nasopharyngeal carcingma, Burkitt's lymphoma, and lymphomas in immunodeficient petients (4,8).

The Paul-Bunnell-Davidsohn test for heterophile antibody is highly specific for IM (10). Howevar, 10-
15% of adulls and higher percentages of children and infants with primary EBV infections do not
develop heterophile antibodies {11). EBV-specific serclogical tests are neaded to differentiate pririary
EBV infections that ere heterophile negative from mononucleosis-like illnesses caused by other aguents
such as cytlomegalovirus, adenovirus, and Toxoplasma gondif {<).

Antibody titars to specific EBV antigens carrelale with diflerent stages of 134 (4, 10-12). Both IgM and
IpG antibodies to the viral capsid antigen (VGA) peak 3 to 4 weeks alter primary EBV infaction. 1ght -inti-
VCA dacline rapidly and is usually undetectable after 12 waeks. IgG anti-VCA tilers deciing slowly ofter
paaking but last indefinitely. Antibodies to EBV nuclear anligen (EBNA) develop fram 1 month to 6
manths after infection and, like anti-VCA, parsist indefinitely (11,12}. Antibodies 1o EBNA indicale 1hal
the infection was not racent (11).

EBV early anligens (EA) consists of two components; difiuse (D), and restricted (R). The 18rms D and R
reflect the different patterns of immunafluarescence staining exhibited by the two components (13.14),
Anlibodies to EA appear transiently for up to three months during the acute phase of IM in B5% of
patients {15,16}. The antibody respansa to EA in 1M patients is usually 10 the D component, whe 2es
silant seroconvarsion 1o EBV in children produces antibodies to the R component (5,11). A definitive
diagnesis of primary EBV infection can be mada with 95% of acute phase sera based on the deterzion
of antibodies to VCA, EBNA, and EA (12).

High levels of anti-VCA together with anti-EBNA and anli-EA-R are assacigied with reactivation ot the
latent virel camier state (16,17). High levels of 1gG anti-VCA are found in sera of patients with
immunodeficiencies (6, 18), recument parotiis (19), multiple sclerosis (20), end nasopharynges
carcinoma {21); as wall as immunosuppressed patients (8, 22), pregnant women (23), and parsons of
advanced age (17).

Screening for the presence of antibodies to VCA and related antigens of EBV can provide imporant
information for the diagnosis of EBV infection. [ndirect immunofiuorescence has been the sero'ogic
method most commonly used to detect antibodies to EBV antigens {11). However, the ELISA praceoure,
first described by Engvall and Periman {24,25), may be a sensitive and refiable mathod for detectiun of
antibodies to EBV antigens (26,27}, The ELISA procadure allows an objective determination of antibody
status to be made on a single dilution of the test specimen and is suitable for screaning large numbers
of patient samples.

PRINCIPLE OF THE ELISA ASSAY

The Wampole EBV-IgM ELISA test is designed to detect Igh cless antibodies to EBV IgM in human
sara, Wells of plastic microwall strips are sensitized by passive absarption with EBV antigen. The tast
procedure invalves three incubation steps:

1. Test sara are diluled with the Sample Diluent provided. The Sample Diluent contains antihuman
1gG that precipitates and removes IgG and rhsumatoid factar from the sample leaving IgM frae to
react with the immabilized antigen. During sample incubation any antigen specific IgM antinody
in the sample will bind 1o the immobilized antigen. The plate is washed to remove unbound
antibody and other serum companens.

2. Peroxidase Conjugated goat ant-human IgM (u chain specific) is added to the wells and the olate
is incubated. The Conjugate will react with IgM antibody immabilized on the solid phasa instap 1.
The wells ate washed to remove unbound Conjugate.

3. The microwells containing immabilized peroxidase Conjugate are incubatad with peroxdase
Substrate Solution, Hydrolysis of the Substrate by peroxidase produces a color change. After a
period of time the reaction is stopped and the color intansity of the solution is measured
photometrically. The color intsnsity of the solution depends upon the antibody cancentration in
the ariginal test sample.

MATERIALS PROVIDED

Each kit contains the following compansnts in sutficient quantities to perform the number of tests
indicated on packaging labal. Nole: All reactive reagents contain sodium azide as a
preservative at a concentration of 0.1% (wiv).

:

E 1
2.
NTROL 1 Positive Centrol {Human Serum). One, 0.35 mL vial with a red cap,

Flate. 96 weils configured in twetve 1x8-well stuips coated with alfinity
purified 125kD capsid peptide purified from induced P3-HR1 cells. The strips
are pa_-:kagcd in a strip holder and sealed in an envelope with desiccant

Canjugate. Conjugaled (horseradish peroxidase) goat anti-human Ight
(i chain specific). Roady 0 use. One, 15 mL vial with a white cap.

[__CAL ]+ Catibrator (Human Serum} One. 0.5 mL viel with a blue cap.
CONTROL |- |5 Negative Control {Human Serum). One, 0.35 mL vial with a green cap.
t';, Sample Diluent. One 30 mL bottle (blse cap) containing Tween-20,

bovine serum albumin, phosphate- bulfered-saline, and goat anli-human IgG
{y-chain specific), (pH 7.2 + 0.2). Purple solution, ready 1o use.Note: Shake
well Befare Use. {(Product #: 45000M).

TMB 17, TMB: One 15 mL amber botila (amber cap) containing 3,3',5,5

etramelhytbhenzidine(TMB}. Ready to use. Contains DMSO < 15% (w}.

SOLN STOP]8. Stop solution: Ona 15 mL bottle {red cap) containing 1M H,S0,,

0.7M HCL Ready o use

WASHBUF | 10X |9 Wash buffer concentrale {10X)- diluta 1 part concentrate + 9

parts deionized cr distiled water. Cne 100 mL botlls {ciaar cap) containing a
10X concantrated phosphate-butfered-saline and Tween-20 solution (blue
salution). NOTE: 1X solution willhaveapHal 7.2 2 0.2,

The following components are not kit lot number dependant and may be used interchangeably
with the ELISA assays: TM8, Stop Solution, and-Wash Bufter.
Note:.Kit also contains:

1.
2

Compenent list containing lot specific information is inside the kit box.
Patkage insert providing instructions for use.

PRECAUTIONS

1.
2.
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For in Vitro Diagnostic Use.

Normal precautions exarcised in handling laboratory reagents should be followed. In
case of conlact with eyes, rinse immediately with plenty of water and seek medical
advice. Wear suitable prolective ciothing, gloves, and eyefiace protection. Do not
braathe vapor. Dispose of waste observing all local, state, and fedaral laws.

The wells of the EUSA plate do not cantain viable organisms. Hawever, the strips
should be considered POTENTIALLY BIOHAZARDOUS MATERIALS and handled
accordingty.

The human serum cantrols are POTENTIALLY BIOHAZARDOUS MATERIALS.
Source materizals fram which these products wera derived were found negative for HIV-
1 anligen, HBsAg. and for antibodies against HCV and HIV by approved 1est methods.
However, since no test method can offer complete assurance that infectious agents
are ebsent, these products should be handled at the Biosafety Level 2 as
recommended for any potentislly infectious human serum er blood specimen in the
Centers {or Disease ControlfNational Institules of Health manual "Biosafety in
Microbiological and Biomedica! Laboratories™ cument edition; and OSHA's Standard
{or Blogdbomna Fathogens (33). i

Adherence to the specified time and temperature of incubations is essential for
accirate jresults, All reagents must be aliowed ta reach room temperature (20-
25°C) belaro startlng the assay. Return unused reagents 1o refrigerated temperature
immadiately after use.

Improper washing could cause false posilive or false negative results. Ba sure to
minimiza tho amount of any residual wash salution; (e.g., by bloting or aspiration)
befare adding Conjugate or Substrate. Da not allow the wells to dry out between
incubations. ,

The sampie diluent, controls, wash buffer, and conjugale contain sodium azide at a
concentration of 0.1% (w/v). Sodium azide has been reported 1o form lead or copper
azidas in laboratory plumbing which may cause explosions on hammering. To
prevant, rinse sink thoroughly with water after disposing of solulion containing sodium
azide.

The Stop Solution is TOXIC. Causes burns. Texic by inhalation, in contact with skin
and if swallowad. In case of accident or if you féel unwell, seek medical advice
immadiately.

The TMB Solution is HARMFUL. lrritating to eyes, respiratary system and skin.

The Wash Buffer concentrate is an IRRITANT. Imitating 1o ayes, respiratory system
and skin.

Wipe bottom of plate free of residual liquid andfor fingerprints that can alter optical
dansity (OD) readings.

Dilution or adulteration of these reagents may generate emanaous results.

Reagents from other sources or manufacturers should not be used.

TMB Solution should be colorless, very pale yellow, very pale green, or very pale blue
when used. Contamination of the TMB with canjugata or other oxidants will cause the
solution 1o change color prematurely. Do not use the TMB if it is noticeably blue in
color. To help reduce the possibiity of contamination, refer to Test Procedura,
Substrate Incubation sacticn to determine the amount of TMB to be used.

Naver pipelte by mouth. Avoid contact of reagents and patient specimens with skin
and mucous membranes.

Avoid microbiel contamination of reagents. Incorrect results may oecur.

Cross cantamination of reagents and/or samptes could cause emoneous resulls
Reusable glassware must be washed and thoroughly finsed free of all detergents.
Avoid splashing or generation of aerusols.

Do not expose reagents to strang light during storage or incubation.

Allowing the microwell strips and holder to equilbrate to room temperature prior lo
apening the pratactiva envelope will protect the walls from condensation.

Wash solution should be collected in a disposal basin. Treat the waste solution with
10% household bleach (0.5% sodium hypochlorite). Avoid exposure of reagents 1o
bleach fumas.

Caution: Liquid waste at acid pH should be neutralized before adding to bleach
solution.

Do not use ELISA plate if the indicalor strp on the desiccant pouch has tumed from
blue to pink.

Do nat allow the conjugate to come in contact with cantainers or instruments that may
have previously contained a solution utilizing sodium azide as a preservative. Residual
amounts of sodium azide may destroy the conjugate’s enzymatic activity.

Da not expose any of the reactive raagents o bleach-conteining solutions or to any
strong oders from bleach-containing solufions. Trace amounts of bleach (sogium
nypochionita) may destroy the biclogical activity of many of the reacliva reagants within
1his kit.



MATERIALS REQUIRED BUT NOT PROVIDED:

N L R

ELISA microwell reader capable of reading at a wavelength of 450nm
Pipettes capable of accurately delivering 10 10 200pt.

Mutictanns! pipette capable of accurately delivaring (50-200pL)
Reagent reservoirs for multichannei pipettes.

Wash botile or microwell washing system.

Distilied or deionized water.

One liter graduated cylinder.

Serological pipeties.

Disposahle pipetts tips.

Papertowals.

Laboralory imer to manitor incubation steps.

Oisposal basin and disinfectant. {example: 10% household bleach, 0.5% sodium hypochlorita }

STDRAGE CONDITIONS

2,

o

o

Stora the unapenad kit batween 2° and B°C.

Coated microwell strips: Store betwaen 2* and 8°C. Extra strips should be immedialely resealed
with desiccant and retumed 1o proper storage. Strips are stable for 60 days afier the envelope has
been opened and properly resealed and the indicator strip on the desiccant pouch remains biue,
Conjugate: Store between 2° and B°C. DO NOT FREEZE.

Calibrator, Positive Contral and Negative Contral: Store between 2° and 8°C.

TMB: Store between 2° and B°C.

Wash Buffer cancentrate (10X): Store between 2° and 25°C. Dilutad wash butler (1X) is stable at
room temperature {20° to 25° C) for up to 7 days or for 30 days between 2° and B°C.

Sample Dilugnt: Store between 2° and B°C

Stop Solution: Store batwaen 2* and 25°C.

SPECIMEN COLLECTION

2,

3.

. It is recommended that speciman collection be carried out in accordance with NCGLS document
M29: Protection of Labomalory Workers from Infectious Disease.

No known test method can offer complete assurance that human blood samples will not transmit
infection. Therafore, ell bloed darivatives shoufd ba considered potantially infectious.

Only freshly drawn and propedy refigerated sera obtained by approved eseptic venipuncturg
procedures should ba used in this assay (28, 29). No anticoagulants or preservatives should be
added. Avoid using hemolyzed, lipemic, or bacterially contaminated sera.

- Stora sample at room temperatura for no longer than B hours. If 1esting is not performed within 8

hours, sara may be stored batween 2* and B°C for no longer than 48 hours. U delay in testing is
anlicipated, store test sera ot ~20°C or lower. Avoid multiple freezefthaw cycles that may causa
loss of antibody activity and give erroneous results.

GEHEFIAL PROCEDURE

s

~m

12.
13.

. Ramove the individual companents from storage ar\d allow them to warm to room temperature {2C-

25°C).

. Determine the number of microwslls needed. A![cw six Control/Calibratar delerminations {onn

Blank, one Negative Central, thrae Calibraters and one Positive Control) per run. A Reegent Blank
should be run on each assay. Chack software and reader requiromarts for the corect
Controls/Calibrator configurations. Relum unused strips to the reseclable pouch with desiccant,
seal, and retum 10 slorage botween 2° and B°C. 4
EXAMPLE PLATE SET-UP " -
1 2
Blank Patient 3
Neg. Caontroj Patient 4
Calibrator Eto.
Calibrator
Calibrator
Pos. Cantrol
Patiant 1
Patismt 2

T|m|Mmo|j0jm|>

. Prepare a 1:21 dilution (a.g.: 104l of serum + 200yL of Sample Diluent. NOTE: Shake Well Befora

Use} of the Negative Control, Calibrator, Positive Control, and each patient serum.

. To individual wells, add 100l of each ditled contrel, calivrator and sample. Ensure that tha

samples are properly mixad. Use a ditferent pipatte tip for each sample.

. Add 100pL of Sample Diluent to well A1 as a reagent blank. Check software and reader

requirements for the corect reagent blank well configuration.

. Incubate the plate at room temperature (20-25°C) for 25 + 5 minutes.
. Wash the microwsll strips 5X.

A. Manual Wash Procedure:

Vigorously sheke out the liquid from the wells. :
Fil each microwell with Wash Buffer. Make sure no air bubbles are trapped in the welis.
Repeat steps a. and b. for @ total of 5 washes.

Shake out the wash solution from all the wells. Invert the plate over a paper towel and
1ap firmly to remave any residual wash solution from the wells. Visuelly inspect the plats
10 ensure that no residuel wash solution remains. Collect wash solutien in a dispesable
basin and traat with 0.5% sodium hypochlorite (bleach) at the end of the days run.

B. Automated Wash Procedura:

If using an automated microwall wash system, set the dispensing volume 1o 300-350uLiwell. Set
the wash cycle for 5 washes with no delay between washes. If necessery, the microwall piate may
be removed from the washer, inveried over a paper towel and tapped firmly 1o remave any residual
wash solution from the microwalls.

apom

. Add 1004L of the Cenjugate to each well, including reagent blank wall, at the same rata and in the

sama order as tho specimens were added.

. Incubate the plate at room temperature (20-25°C) for 25 + 5 minutes
10.
11.

Wash tha microwells by following the procedure as destribed in step 7.

Add 100uL of TMB to each well, incuding reagent blank well, at the same rate and in the same
order as the specimeans wera added.

Incubate the plate at room temperature (20-25°C) for 10 10 15 minutes.

Stop tha reaction by adding 50uL of Siop Soluion to each wall, including reagent blank well, at the
same rate end in the same order as the TMB was added. Posilive samples will turn from blue 1o
yallow. After adding the Stop Solution, tap the plate several times to ensure that the samples are
thoroughly mixad,

. Sefthe microwell reader to read al a wavelength of $50nm and maasure the optical density (OD) of

each wall ageinst the reagent blank. The plate should be read within 30 minutes after the addition
of the Stop Sclution.

QUALITY CONTROL

1.

2.

3

Each tima the assay is run the Calibrator must be run in triplicate. A reagent blank, Negative
Caontrel, and Positive Centrel must also be indudsd in each assay.

Calculate the mean of tha thrae Calibrator wells. H any of the three values dilfer by more than 15%
fram the mean, discard that value and calculate the mean using the remaining two walls.

The mean 0D value for the Calfibrator and the OD values for 1he Positive and Negative Controls
should fall within the followang ranges:

0D Range
Negative Control <0.250
Calibrator »0.300
Positive Control > 0.500

a. The OD of the Negative Controt divided by the mean OD of the Cafibralor
should bg < 0.9.
b. The OD of the Positive Control divided by the mean OD of the Calibrator
should be > 1.25.
c. I the above-conditions are not mat the test should be considered invalid and
should be repeated.
4, The Pasitiva Control and Negative Controt are intended to manitor for substanual
reagent failure and will not ensure predsion at the assay cut-off.
5. Additional contrals may be tested according 1o guidelines or requirements of local,
stale, and/or {ederal regulations or accrediting organizations.
6. Aefer to NCCLS document C24: Statigtical li ntro! for Quantitatibe
Measurements for guidance on approprigte QC praclices.

INTERPRETATICON OF RESULTS
A_ Calculatlons:
1. Carrection Factor
A cutoff OD value for positive samples has been detarmined by the manutacturer and
correlated to the Calibrator. The correctian factor (CF) will allow you 1o determink the cutoff
valye far positive samples and 1o comrect for slight day-to-day variations in test results. The
carrection factar is determined for each lot of kit components and is printed on the
Component List located in the kit box.
2. Cutoff 0D Value
To obtain the cutaff OD value, muttiply the CF by the mean QD of the Calibrator detarmined
above.

k. (CF x mean OD of Calibrator = cutoff OD value)
3. Index Values or OD Ratlos
Catculate the Index Value or OD Aalio for each spaciman by dividing its QD valua by the
cutoff OD from step 2.

Exampla:
Mean OD of Calibrator = 0793
Correction Factar (CF) = 025
Cut off OD = 0793 x 0.25 = 0.198
- Unknown Specimen OD = 0432
” Speciman index Value or OD Ralio = 0.432/0.18B=2.18

B. Interpretations:
Index Values ar OD ratios ara interpreted as follows:

Index Value or OD Ratio

HNegative Specimans <0.80
Equivocal Specimens 0.9110 1.09
Positive Specimens >1.10

1. An OD rafio < 0.90 indicates no detectabte IgM antibody to EBV-VCA. A negative
result indicates no currant infection with EBV, and should be reporied as non-reactive
for EBV-VCA IgM antibody. Such individuals are presumed to be susceplible 1o
primary infection.

2. An 0D ratio » 1.10 is positive for IgM antibody to EBV-VCA. A positive test rasult
indicates a current or reactivated infection with EBV, and should be reporied as
reactive for EBV-VCA IgM antibody.

3. Spacimens with OD ratio values in the equivocal range (0.91-1.08) should be retasted.
Specimgns that ramain equivacal after repeat testing sheuld be tested by an allernate
serologic procedure, such as the Wampole Laboratores indirect fluorescent antibady
(IFA) test procedure. Additionally, specimens which remain equivocal after repeat
testing should be re-svaluated by drawing ancther sample ang to three weeks latar.

4, The numeric valua of the final result above the cutoff is nat indicative of the amount of
anli-EBV-VCA IgM antibody present.

.
LIMITATIONS OF THE ASSAY

1. Most (80%) of IM Individuals have peek anti-VCA IgM titars before they consult a
physician (4}, Tharatare, testing paired acute and convalescent sera for significant
changes In antibody levels is not usaful in most patients with [M {4).

2. Tha antibody titer of a single serum speciman should not be used to determine recent
infaction. Test results for anti-VCA should be Interpreted in conjunction with the clinical
;zvgl:raéixn and results of antibody tests for other EBV antigens, i.e., EBNA, EA, and
G-

3. The lack of detectable IgM antibodies does not exclude cument EBV infection. The
sample may have been collectad before developmant of demonstrable antibody or
after the antibody level is no longer detsctable.

4. Test results of specimans from immunosupprassed patients may be difficult to
imerpret,

5. Specific IgM antibodies are usually detected in patients with recent primary infection,
but may be found in patients with reactivated or seccndary infections, and they are
somatimas found in patients with no other detectable avidence of recent infection.

6. The anti-IgG absorbent has been shown to functionally remave > 13.9 mg/mL 1gG from
human serum. Normal adult IgG levels may range from 8 to 16 mg/mL (32). Patients
with an IgG level exceeding 14 mg/mL may require additional treatmant to neutralize
all IgG.

7. Performance characteristics of this device have not been established with EBV-
associaled disease other than infectious mononucleosis.

B. Test results should be evaluated in ralation to patient symptoms, clinical history, and
other labaratory findings to establish a diagnosis.

EXPECTED VALUES

The presence of EBV-VCA-IgM entibodies £s delermined by the ELISA method is highly
suggestive of acute EBV infection since such antibodies are found early on in the illness in
approximately 0% of cases and are not usually present in the general popuiation (31). To
demanstrate this, the frequency of IgM antibody to EBV-VCA was evaluated using 74 normal
blood donor specimens from southeastern Unitad States, Of the 74 specimens, three (3) wera
reactive (4.0%), and sevanty one (71) were non-resctive (86.0%). A frequency distribution of
the actual results appears below:
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PERFORMANCE CHARACTERISTICS

Ott-Site CHinlcal Study:

Clinical studies were performed to demanstrate the clinical efficacy of the Wampole Laboratones
EBV-VCA IgM ELISA test system as an &id in the diagnosis of EBV-assodated infectious
maononucieosis. The performance of the Wampole Laboralories EBV-VCA IgM ELISA was
eveluated in a two site clinicel investigation. Sile one was an independent fabaratory locsted in
northeastern U.S. Site two was @ commercial serumyserum compenent vendor located in
southeasiem U.S.

Briefly, thera was a total of 305 specimens tested; 158 at site one, and 147 at sito two.
Specimens tested at site cne included 118 samples which were sent 1o a reterence laboralory for
normal EBV serology, 19 spedmens previously characterized as EBV negative, and 20
specimans which had been previously charactarized as EBV-VCA |gM pasitive. Spacimans tested
at site two included 100 specimans which were to be tested for routine EBV serology, 27
specimans which had been previously characlerized as VCA Igh posilive, and 20 which had been
previously characterized as VCA IgM negative. Serologies performed at each site included:
Heteraphile, EBV-VCA IgG, EBNA, and the EBV-VCA IgM ELISA test.

The criteria for determining assay spacificity and sansitivity was as follows: All dinical specimans

Teblo 3. v el pale Labc rica, EBV-VCA IgM ELISA Test System.
Clinical Sites 1 & 2 Combined
Mnmghilu‘EBHA Profile S!ﬂm’k‘l“ Activity Pos. Heg. _E_;:_leocm' TOTAL
Hateroptile-, EBNA + Past Imection 22 145 7 174
161/174 [32.5%) VCA 195G 1t Negative
Positve
1174 (0.6%), VCA Ig5 Equvocal
12174 (BI%).VCA InG Neqative
Haoterophite -, EBNA - Heve: infocted 7 62 n
&/71 (8.4%). VCA 1gG Posive ight Negative
471 (5.6%).VCA 195G Equivocal
61/71 (B5 9%).VCA 19G Negatve
Heteroplule +. EBNA - Acute IFfection 44 2 47
13/47 (27.7%], VCA 1gG Positive Igit Positrse
/4T (12.8%}, VCA 19G Equivocal
QAT (59 6%). VCA oG Negative
Heterophile + EBHA + Reactivaion 12 1 13
7713 {53 B%). VCA IgG Positive IgM Positive
113 (7.7%), VCA IgG Equrvocal
513 (38 5%). VCA o5 Negatve
* Equivocl specimens were retested aecording 10 the package insert. Sp which were rep

of not 1otested due to insuthicient volume appear in this column. These remaining equivocal

used in any caloulations for sensitivity of specificity.

Assay Specilicity:
Assny Senaltivity:

Percent Agreement:

d as o 85%

209/238 =

87.85% (B3.7% to 52.0%) *

£4/46 = 95.6% (05.2% to 99.5%) ©
253284 = B2.1% (B5.5% 10 B2.7%) "

*E

interval

T d as a 85%
AEFRODUCIBILITY

imeval

d using the normal method

sated using the exact method.

4 y equr
mens were nat

speci

Reproducibility studies ware conducted by both clinical sites as well as at Wampale Laboratones. Briefly,
six spacimens ware 1ested; thrae strong posttive specimens, two moderately pesitive specimens (close o
the cutotl), and one negative specimen. Each specimen was tested in triplicate each day, for a total of three
days. The resulting data was used to calculate both intra and inter-assay reproducibility. This hes been

summarized in Table 4 below:

strs Asamy A

Tabie £ Summany of Intre- end inter-Asssy Raproducih By
sy Sumemery

5 : 5 ¥ = o ¥ Przes iELA
ware classifid as to th stage of EBV infaction and therefore their probable igM antibady status re——Fm T 5oy Eff‘?f T T o o e s T oo Doz | D | W | [ %
based primarily upon their profile wilh respect to the Hateraphile and EBNA resulls. Specifically, - C:
& i j st il i Va1 1 ¥ 145 ons o003 a6 14 13 a2 as1 010 2
there were four such profiles: (1} Hm_s_mph:le nagauve,-_EENA positiva, (2) Hetaraphile negative, < :f: ::: 2 o s = - S S Y R RTS
EBNA negative, (3) Heterophile positive, EBNA negative, and {4) Heterophile pesitive. EBNA [
positive. ] 250 278 FXE] 821 015 =] 72 53 T4 253 [Er ol
" A1 H 2 5 af 2 50 .1 ood 87
Tha suspected EBV-VCA 1gM serclogy's ofiese four rofles, aong with the resuls of this sudy [T e | Ut et =S o
have been summarizad in Tables 1 through 3 below: 3
3 ioo 050 100 D24 cos -5 Mo er = 100 (B34 1.
- s s
Tahla 1. yof Lot rlag, EBV-VCA "-‘i"‘ ELISA Test System. 3 1 3g 31 ELT] ocd 008 ons [T 12 12 ] CED) 7o
Clinical Sito Humber 1 £ 2 3t 378 FRT] o132 851 o1 313 s 34 287 038 oo
Hetorophlie/EBNA Profile Stoge/igM Activity Pes. Heg. Equlvocal® TOTAL 3 37 343 347 0.10 ooa ois 28 27 a5 355 X 54
Helerophile-, EBNA + Pest Infection ] 60 3 02 = 1 234 238 P [Y5] oo | oo | 30 43 ca 232 o | &2
86/102 {94%)}, VCA IgG Positive IgM Negatvo 2 313 218 250 018 oo}y ooa 78 04 33 230 0z 0.1
o102 (w). \,'c"l\“ﬁ.Eq@w 3 187 184 182 ool ood a1 ae 22 a4 S oos 45
a1i02 [ml-VC’HE m’un VT : 127 124 129 ae2 ael o3 1.7 2] 24 34 o004 22
ch:raphilu - EBNA - Hever Imoced 0 33 ] 3 2 osa 1.10 133 om o4 ogs ap 42 40 1.0 ols :l.
233 {f%), VCA 1gG Pesitive Igh4 Negative ¢ 3 T3] 08z [TT] =) am ] 28 z8 10,7 [T noa 83
ggga{gngT&n? Equivocal Vit |1 aca (=] o ana tm [T3) 257 [rE]) [EX] [T Dos | =
{ " NG Negative []
Heteiophile +, EBNA- Acun inlsction 19 1 1 21 : CEd a1 s12 L L Lo)) w2 b 18z oo e ] 2
g;l (‘mzax;: 35&2 :ﬁ Eq‘f:vw;al IgM Positive 3 oos [T nulr CEY [T ooz a1 ma EE] oo7 oo :$
B/21 (38%). VCA IgG Negative T
Heterophile +, EBNA + Readtivation 1 1 0 2
112 (50%), VCA 1gG Positve IgM Positive Interference/Cross Reactlvity:
1£2 (50%), VCA IpG Equivocal 1. Effact of Rheumatoid Factor (RF):
072 [O%), VCA I1gG Negstive Experimentation was conducted 1o demanstrate the effectiveness of the diluent at removing potentially
. ) interfering RF antibodies. Briefly, twalve specimens which were RF pasitive and EBV-VCA 1gG
* Equivocal were retested 1o tha package insert. 5 which wera 1ep ly equ d,

or not retested dua Lo insufficient volume appear in this column. These remaining equivoca! specimaens ward not
used in any calcudations for ithvity or s ity. O the 158 spacl {ested ot sito 1, thera were indiafly 11
equivocal samples. Seven repeated as negative, thiee ropeated as equivocal, and one was not repeated due 1o
insutficent volume.
Assay Specliicity:
Assay Senshivity:
Parcent Agreement:

1211132 = 03.2% (B8.9% 10 §7.5%) *
20/22 = 00.0% (T0.B% to D8.9%) *
143/154 = D2.9% (BB.6% to 06.9%) *

* Expressed es o B5% confidence intervil caiculzted using the nommel method.
* Expressed ms o 85% confidence intervel calcusted using 1he exoct mathod.

positive were 1ested with
The results of this study

2. Effective Remaoval of Competing IgG Antibody:
Specimens which were positive for 196 antibody and IgM antibody to EBV-VCA were lasted with and
without treatment to demonstrata the efectiveness of the diluent in removing IgG. The results of the

swdy have bean summarized in Table 6,

3, Cross Reactivity with Anti-viral Ighl Antibodies:

'

d without tha ant-1gG absorbent included jn the EBV-VCA IgM ELISA kit.
shown in Table 5.

Samplas negative for EBV-VCA 1gM antibody and positive for IgM antibodies ta vatious viruses such

Table2. v of Wi lak s EBV-VCA igM ELISA Tast Systam. &5 CMV. Herpas, and Ruballa wera tested on the Wampole Labarataries, EBV-VCA IgM ELISA test
Clinleal Shta Number 2 zystem. Ona speciman with anti-HSV-1/2 IgM antibody produced en equivocal result. Al of the
T@.ﬁ%ﬂ%ﬂm 2’;:7‘[:99:‘“‘-"*"“\' P:‘;- —“;rﬂ E“““:’“r TD;AL remaining samples wera negativa. The results of this study have been summarized in Table 7.
erophile-, + ion B
B5/T2 (80.3%) VCA IgG Positive IgM Negative Table 5: Effectof Diluent on RF Posltive,
gg (:1';:}°\Yg|lne§qu:§f EBV-VCA IgG Poslthve and EBV-VCA ight
Hetercphile - EBNA - Hever Infected 7 ai [i] 38 ﬂwﬁmﬂﬁ:&w
by gm{,"&;gﬁgm 1gM Negaive Sample1D_|_with Kil Diiuent Dilugnl without Anti-igG AF Resun
33738 (87%) VCA IgG Negativa Rl 0200 Neg. | 0.686 Nog. 056
Heterophile +, EBNA - Acuie Iniection 25 1 [} 26 HAd 0.040 |_Nag. 302 L 21
5/26 (19%), VCA IgG Positve 1gM Postive NHE (B[ Nog. 0253 Nag, it
1736 (4%}, VCA 1gG Equivacal NCG 0185 Neg. 0487 Nog. 15
2(v26 (77%) VCA |pG Negativn NO3 0.178 HNog. G.425 Neg. 15
Heterophile +, EBNA + Reactivation n 1] ] 11 ND7 0.145 Neg. 360 Meg, 1.3
611 (55%) VCA IgG Pesitive 1gM Fositive NFa 0.260 Neq. 0.079 Nog. D82
11 (U%) VCA IgG Equivocal 560 0.120 Nog. 0240 HNog. 25
|_5A11 (45%) VCA lgG Negative Cans [REH Heq. 7871 Pos. ER]
; . B : 7
* Equivocal specimens wern retested aceording 1o the package insert. Epecimens which were repeatedly oquivocal, gg:;; g :3;; 259 2;;2 E: : ;
or not refested due Lo insutficient volume appear in thia column. Thesa remaining equivoca! specimens were nol .:102 Nw' G235 7 - 3‘1
used in any calculations for sensitivity or specificty. Of the 147 specimens tested at sie 2, there wee intially seven (£ LE oD L !

(7) equivoca! samples. One 1epeated 2s negaive, two repeated os positive, and four wete not tepeated dut to

TRF-Ight result determined using a commerdal AF ELISA test kit

insuificient voluma.

Aasay Specificity: 86/106 = 81.1% (T1.7% to 83.6%) *
Assay Senshtivity: 36/37 = §7.3% (B5.8% 10 99.9%)
Percent Agroement: 122/143 = 85.3% (79.5% o 91.1%) °

* Exg d as a 85% interval calcudated using the normal method.
“E asa95% inerval using tha exadt method

Interpretazion:

< 0.80 = Negative
0.80 - 093 = Equevocal
2 1.00 = Posttve
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VA1 0.010 0.422 antibody titers in muttiple sclerosis. Neurolagy 35 435, 1885,
Va2 0012 0,278 21
AL 013 Lot Ins. 51:361, 1573 - com
. D1 . o
“;'gﬂﬁr g'gé; 3;21;?,, - 22, Hesle ¥, and Henle G: EpsteinBor vins spech
L indriduate Chncef Fes. 4T:4722, 1961.
15288 0.000 0255 21
10847 0.030 0284 147:982, 1883,
HOTE: 24
Human serum samples (n=7) with Iotal IgG concentrations ranging from 4.5 (o 3 13.9 mp/mb were dluted immunogichulin G. Immunachem. B:671-874, 1971,
using the csluent acoording 10 the irections within thes inserl. Following remmert, 19G was not detected in any 25
of the specimens. 19G concentrations were determined using 3 commercial, radial immy it
detection 106t sysiem. 135, 1972
26. Voller A, Earlex A, and Bidwell DE: Enzyme immy 5
Table 7. Wampale Laboratores Results of Crossresctivity Teating ) . % technigua. J. Clin. Pathol. 31:507-520, 1978.
in
Sampia ID Wampolc EBV-VCA Ii Resun [Ratio) Viral Markor Resul (Aztio) 5 sy dimmt
CHV-3 0053 CMV Ight 1,150
CMVS 0.058 CMV IgM 1487 26,
CMV-7 0515 CMV Ighd 1.261 1u‘ Ho. 12, Approved Guideling, 1950, -
CHMV-10 0.074 CMV IgM 1.622 . 30
CrMv-13 0.047 CMV 1M 1.532
AT D042 TV Ight 0781 Med. 47:182-152, 1974.
CAMV-18 0.536 iV Ight 7576 A A
EER] FE ‘Rubella IoM 3450 Mononucieosis. Infec. & Immum. 11:42.51, 1875,
g 32. Raitt | The immunoglobulin. in Aot |,
AuB-2 0.181 Rubaila gk 1.230 Publications, Oxferd, 1091,
AUB- 0083 Rubelia Igh 2.340 1,
AUB-7 0.890 Rubella [gM 2.340 .
RUB-8 .00 Rubella igM 1.250
RU3-12 0.153 Aubelta IgM 1.050
RUS-18 0.085 Rubella Igh 1.240
|_RUS-20 0.143 Rubelln IgM 1.630
A 0.267 HSV 172 34873.77
[ HSv-2 0,180 HEV 172 1.44/1.33
HSV-3 233 HSV 172 081/0.78
HSV4 500 HSV 1/2 1.99/1.88
HEV-E e HSV 112 1.72R.71 ABBREVIATED TEST PROCEDURE
HSV-6 0.770 = e HSV 12 1.89/0.46 1. Dilute Serum 1:21
* Resutts of the vanous s using the f Laboratories ELISA test systom. For al

2. Add diluted serum to microwell 100 pL/well
3, ———————®  Incubate 20 to 30 minutes

4. Wash

5. Add Conjugate — 100 uLfwell

6. Incubate 20 to 30 minules
7. Wash

8. Add TMB 100 prlfwell

9. ———— P Incubate 10 to 15 minutes
10. Add Stop Solution 50 plLjwell - Mix
11. READ
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