Performance characteristics

Evaluations comparing Sure-Vue® Mone to a commerdially available differenfial
hemagglutination test were performed lo determine the sensitivity and specificity of the
reagent. 106 positive sera and 114 negative sera were selected by a differential
hemagglutination slide test for the study. Discrepancies hslween the resulls given by
Sure-Vue® Mono and the hemagglutination test were resolved using Epstein-Barr
Virus (EBV) spedific se assays.

In these assays, the tilers of specific anlibodies to the EBV capsid anligen (bolh
1gG and IgM), EBV early antigen (both diffused -D- and restricted -R-) and EBV
nuclear anligen were determined. The resulls of these assays specified whether
and EBV infection was recent or acute, in which case the serum was considered
posilive, or if anibodies were absent or relics of an old infection, in which case the
serum was cansidered negative, Twelve of the 100 nondiscrepant positive sera
and five of the 106 nondiscrepant negative sera were also analyzed using these
same EBV specific serclogical assays. In all cases the EBV specific assay
confirmed the positivity or negativity of the samples.

Compared with hemagglutination, Sure-Vue® Mono was found to have a
sensitivity of 94% and a specificity of 83%. Assuming that the concordant
results of the EBV seralogy performed on nondiscrepant sera apply to all the
samples tested, it can be inferred that the sensilivity of Sure-Vue® Mono
relative to EBV specific tests is 98% and its specificity relative to the same is
93%. There was only one result negalive to Sure-Vue® Mono and positive to
EBV serology. It was determined to be a recent infection and not an acute
infection due to the absence of anli-VCA oM and nuclear antigen. For this
reason this negative result cannot be interpreted as prozone effect.

In a separate study Sure-Vue® Mono was compared to a qualitative red horse
cell slide test involving a total of 224 EDTA plasma samples. There was complete
agreement in test resuits which included 51 positive and 173 negative samples.
Cwverall, the results of this study indicate clearly thal Sure-Vue® Mono is highly
sensitive and specific for the diagnosis of infeclious mononucleosis.

A panel of 10 positive serum samples was tested on three consecutive days
using the semiquaniitative tesl. The results of the sludy indicate that
Sure-Vue® Mono has 100% precision. The error of repeated estimations was
expected to be only one doubling dilution,

References

1. Davidson, |, Stern, K. and Kashiwagi, C. The Differential Tesl for
Infectious Mononucleosis. Amer. J. Clin. Pathol. 21 1101-1113, 1951,

2. Paul, JR. and Bunnell, W.W. The Presence of Helerophile Antibodies in
Infactious Monenucleosis, Am. J. Med. Sci. 183: 90-104, 1832,

3. Beer, P. The Heterophile Antibodias in Infectious Mononudeosis and after
the Injection of Serum. J. Clin. Invest. 15: 591-599, 1936.

4, Bailey, GH. and Raffel, S. Hemolytic Antibodies for Sheep and Ox
Erythrocyles in Infectious Mononucleosis. J. Clin. invest, 14: 228-244, 1935,

5. F , J. Die Herstellung Hoch ger Spezifisher Schathamolysine
ohne Verwendung von Schafolut, Biochem Zischr, 37; 78-115, 1911,

6. Davidsohn, |. Serologic Diagnosis of Infectious Mononucleosis. J.AM.A.
108: 289-295, 1837,

7. Stuart, CA., Burgess, AM., Lawson, HA and Wellman, H.E. Some
Cytologic and Serclogic Aspects of Infectious Mononucleosis, Arch.
Intern. Med. 54; 199-214, 1934,

8. Henle, G., Henle, W. and Diehl, V. Relation of Burkitt Tumor Associated
Herpes-Type Virus fo Infectious Mononucleosis. Proc. Nat. Acad. Sci.
USA, 59: 94-101, 1968,

9. Hoagland, R. J. The Transmission of Infectious Manonucleosis, Amer. J.
Med. Sci, 229 262-272, 1955.

10. Biosafety in Microbiclogical and Biomedical Laboralories. CDC/NIH
manual, 5th Edition, 2007,

11, Barret, AM. The Serological Diagnosis of Glandular Fever (Infeclious
Meononucleosis): a New Technique. J. Hya. 41: 330, 1941,

12, Virtanen, S. Incidence of Infectious Mononucleosis Antibodies in Blood
Donors, Acta Pathol. Microbiol. Immunel. Scand. 56: 53-56, 1962,

Manufaclured by:

BIOKIT, S.A. Distributed by:

Can Malé sin, 08186 Llica d'Amunt

Barcelona - SPAIN @ Fisher HealthCare

For technical service: 1-800-926-3353 Houston, TX 77038 U.S.A.

To Order. 1-800-640-0640
3800-2525 04113
4

Sure-Vue® Mono

Sure-Vue® Mono is a one step rapid latex particle
agglutination test for the qualitative and
semiquantitative determination of Infectious
mononucleosis heterophile antibodies in serum
or plasma. Sure-Vue® Mono aids in the diagnosis
of infectious mononucleosis.

Summary

Infectious mononudleosis is an acute infectious diseass of viral etiology. The most
frequent symptoms are fever, scre throat, ftender lymphadenopathy, ancrexa,
malaise, headache and myalgia. Splenomegaly ocours in most patients. A macular,
maculopapular or pefechial rash occurs in up to 50% of the cases, but such rashes
accur most commonly in patients who have been treated with ampicllin,
The complications of infedious mononudeosis indude secondary baderlal
pharyngitis, rupture of the spleen, autoimmune iytic anemia, aut
thrombocytopenia, myocarditis, hepatitis and central nervous system involvement v-ilh
meningoencaphalitis or transverse myelills. Fatal fulminant infectious mononudeosis
or acquired hypogammagtobulinemia is rarely seen,
The diagnosis made on clinical histery and symptomatology alone is difficult,
Mumerous cases in which infectious mononuclecsis has been rnisidsnliﬁed
with other non-related viral and bacterial diseases have been cited.’ For this
reason, hematologic and serologic tests are very helpful in diagnosis.
In 1932, Paul and Bunnel’ noted that sera from patients wilh infectious
moncnucieosis have heterophile antibodies to sheep erylhrocyles. Also were
descibed agglutinins to red blood cells from ofher mammals. >4 The proteins
ponsible for this aggl tion are glycoproteins from red cell membranes called
Paul-Bunnell antigen by several authors. Studies made on these glycoproteins
show that those purified from bovine red blood cells are the most sensitive to
infecious mononucleosis heterophile antibodies, Heterophile antibodies to sheep
erylhrocytes (which are different from those present during infectious
mononucleosis) may also be detected in sera from nnrmai people, from
individuals who have received injeclions of serum, and others.*®
Traditionally the infectious menonucleosis heterophile antibodies have been
dlsthyu[shed from other heterophile antibodies by a "differential” absorption
test® with bovine red blood cells and guinea pig kidney tissue. Now, the use of
a purified Paul-Bunnell antigen attached lo latex particles provides a simple
melhod with improved sensitivity for the specific deteclion of heterophile
antibodies associated with infectious mononucleosis.
in 1968, the etiologic agent of infectious mononudeosis was described.” It was called
tha Epstein-Barr virus (EBV), a member of the hemes virus group. Subsequently,
several serologic technigues involving EBV-related antigens have been developed,
The mode of transmission of infeclious mononucleosis appears to be intimate
salivary contact, salivary con!ammaﬂon of eating and drinking vessels and
airborne dissemination of EBV.?

Principle

The Sure-Vue® Mono reagent is a suspension of polystyrene tatex particles
of uniform size coated with highly purified Paul-Bunnell antigen from bovine
red cell membranes. The degree of purity of the anhgan is such that
Sure-Vue® Mono only reacts with infeclious leosis hi
antibodies, For this reason, "differential” absorplions are not necessary.

Latex particles allow visual observation of the antigen-antibody reaction. If
infectious mononucleosis heterophila antibodies are present in either serum or
plasma, the latex suspension changes its uniform appearance and a clear
agglutination becomes evident.

Reagents

a) Latex reagent:
Suspension of polystyrene latex parlicles coated with Paul-Bunnell
antigen in a buffer.
Contains sodium azide 0.1%.
b) Positive control:
Rabbit IgG anli-Paul-Bunnel| antigen diluted in a buffer.
Contains sodium azide 0.1%.
c} Negative control:
Non reactive diluted human serum.,
Contains sodium azide 0.1%.




Precautions

Sure-Vue™ Mono is intended for IN VITRO diagnostic use.

The reagents in this kit contain sodium azide as a preservalive. Sodium azide
has been reported to form lead or copper azide in laboratory plumbing which
may explode on percussion. Flush drains with water thoroughly after disposing
of fluids containing sodium azide,

Each donor unit used in the preparation of this malerial was tested by an FDA
approved method for the presence of HIV 1/2 and HCV antibodies, as well as
for hepatitis B surface antigen and found to be negative.

WARNING: POTENTIALLY BIOHAZARDOUS MATERIAL.

Because no test meilhod can offer complete assurance that HIV 1/2, HCV,
hepatitis B virus, or other infectious agents are absent, the controls of this kit
and specimens should be handled carefully following procedures
rec ded for biochazardous material.”

Storage

The reagents will remain stable through the expiration date shown on the label if
stored between 2 and 8°C. Do nol freeze, The reagents can be damaged by improper
handling, espedally temperalure exiremes, Checking reagent with the positive and
nagativa controls provided will pemit detection of reagent deterioration.

The reagenis should not be used after the expiration date shown on the label,

The latex reagent, once shaken, must be uniform without visible clumping. When
stored a slight sedimentation may occur and should be considered normal,

Do not use reagents if they become contaminated.

The reagent dropper dispenses drops of 28 pl + 10%. The dropper must be held
perpendicular to the slide surface and a single drop aliowed to fall. Do not use
another dropper without previously checking the velume of the drop.

Avallable packaging

Kit 50 tasts, Cat. No, 23 038006.
Contains: 1 x 1.4 mL reagent, 1 x 1 mL positive control, 1 x 1 mL negative
control and 9 disposable slides with 6 sections each.

- Kit 150 tasts, Cat. No. 23 038007
Contains: 3 x 1.4 mL reagent, 1 x 2 mL positive control, 1 x 2 mL negative
control and 27 disposable slides with 6 seclions each.

- Kit 1000 tests, Cal. No. 23 038008.
Contains: 20 x 1.4 mL reagent, 2 x 2 mL positive control and 2 x 2 mL
negativa control and 180 disposable slides with 6 sections each.

Material required but not provided

Normal saline (0.9% NaCl, only for semiguantitative test).
Automatic pipettes,

Disposable stirrers.

Rotator.

Timer.

Disposable slides {not provided in Cat, No. 23 038008),

Sample collection

Serum:

Use fresh serum collected by centrifuging clotted blood. If the test cannot be cared
out on the same day, it may be stored between 2 and 8'C for no longer than 8 days
after collection. For longer periods the samples must ba frozen (-20°C).

Plasma:

Collect blood into a tube containing anticoagulant (EDTA). Other
anticoagulants should be evaluated before use. Centrifuge to separate plasma
from cellular el ls. Test the speci within 24 hours of blood collection.
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Procedure

PREVIOUS MANIPULATIONS

nirol of the lalex reagent:

- Before performing a set of inations it is advisable to check the latex
reagent with each of the controls, positive and negative, included in the kit.

- Both controls should be used following the steps outlined in the
QUALITATIVE TEST.

- Tha reaction between the positive contral and the reagent should show a
clear agglutination, different from the uniform appearance of the negative
confrol. If no agglutination takes place, the test should be repeated, and
the kit discarded if there is no positive reaction.
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QUALITATIVE TEST

Allow reagents and samples to reach room temperalure (20 to 30°C).

Genily shake the reagent vial to disperse and suspend the latex

particles in the buffer solution. Vigorous shaking should be avoided.

Place 50 plL of the sample onte one section of the disposable slide.

Place one drop of reagent next to the drop of sample.

Mix both drops with a slirer covering the whole surface of the slide section,

Genly rotate the slide for 3 minutes manually or on a rotary shaker set at

80-100 rpm,

- Look for the presence or absence of agglutination after the
aforementioned period of time.

Interpretation of results

The presence of agglutination indicates a clinically significant concentration of
infectious mononucleosis heterophile antibodies in the sample.

POSITIVE REACTIONS:

3+ Large clumping with clear |

2+  Moderate clumping with fluid slighily opaque in background.
1+ Small clumping with opaque fluid in background.
NEGATIVE REACTIONS:

No visible clumping, uniform suspension,

SEMIQUANTITATIVE TEST

Allow reagents and samples lo reach room temperalure {20 to 30°C).
Preparation of the sample dilutions on slide (see descriptive diagram):

- Place 50 pL of normal saline on slide sections 2 through 6.

- Using an automatic pipette, place 50 pL of the sample onto slide seclion 1
and 50 L directly into the drop of normal saline on slide section 2,

- Using the same pipetle take in and release several times the mixture
made on section 2 and transfer 50 pL of the mixture to seclion 3. Repaat
in this manner serially through section 6, discarding 50 pL from seclion 6.

Section 1 2 3 4 5 6

Saline pL - 50 50 50 50 50
Serum pL 50 50 2 - = =

Mix and transfer uL 50 50 50 50 50 =
Dilution 1T 12 14 18 116 132

- Genlly shake the reagent vial and add cne drop of reagent to each seclion

- Mux both drops using a stirer covering the whole surface of the slide section.

- Gently rotate the slide for 3 minutes manually or on a rotary shaker set at
B80-100 rpm,

- Look for the presence or absence of agglutination afler the
aforementioned period of time.

Interpretation of the results

The approximate titer will correspond to the highest sample dilution that still
presents a clearly visible agglutination (see diagram).

Limitations of the procedure

- As with all diagnostic assays, the results of the Sure-Vue® Mono assay
should be interpreted in light of the dinical symptoms shown by the patient,

- Occasionally detectable levels of heterophile antibodies are late in
developing in patients symptomatic for infectious mononucleosis. If
symploms persist it is recommended to repeat the assay in several days.

- Although titers of heterophile antibedies have little relation with the
severity of infection, the semiquantitative procedure can be used to follow
the avolution of the disease.

Expected values

Different studies” of presence of infectious mononucleosis heterophile antibodies in
blood donors show incidence of the disease in from 0.9 to 1.7% of population. As
presence of antibodies indicates a relatively recent infection, these resulls suggest that
the true incidence of the disease is higher than the diagnosed cases. s



