Immunochromatographic assay for the qualitative
detection of Rubella Antibody (IgG) in human serum
or plasma.

An aid in the determination of immune status or for
the confirmation of recent rubella infection

For In Vitro Diagnostic Use
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SUMMARY AND EXPLANATION

The RUBELLA-plus™ test is an immunochrom
assay method which qualitatively detects angi
human serum or plasma specim
presence of sodium citrate, hep
agulant. This test is intended
immune status or for use withWpaired a®ffe and convales-
cent specimens for determinati Leroconversion as an
ald in the diagnosis of recent rubella infection.

Rubella {(German measles) is a benign, self-limiting disease,
usually of childhood, which is characterized by mild upper
respiratory symptoms, suboccipital lvmphadenopathy, and
an erythematous rash. Mild complications of arthralgias
and arthritis may occur after the disappearance of rash in
voung adults (1). Over the past 20 years, the administration
of an attenuated rubella virus to prime target populations
susceptible to the disease has markedly reduced the natu-
ral incidence of rubella infection (2). At the present time,
the prime indication for laboratory diagnosis of rubella
resides in the potential risk of this disease to the fetuses of
women in the early stages of pregnancy (3). If contracted
during the first trimester of pregnancy, the virus may
produce a severe infection in the fetus resulting in multiple
abnormalities referred to as congenital rubella syndrome.
Additional consequences of rubella infection may include
spontanecus abortion of the fetus or still birth (4). It is rec-
ommended that women of childbearing age be assessed by
antibody analysis for susceptibility to rubella; those found
susceptible should be vaccinated with due regard taken for
the potential dangers of vaccination during pregnancy (1,3).

PRINCIPLE

The RUBELLA-plus™ test uses indirect solid-phase
immunochromatographic assay technology for the qualita-
tive detection of rubella antibodies (IgG class) in human
serum or plasma. In the test procedure, 10pl of serum or
plasma specimen is added in the Specimen Well located
directly below the Test Window. If any rubella antibody is
present in the specimen, it will be captured by the rubella
antigen band impregnated in the test membrane. The
DEVELOPER SOLUTION is then added in the Solution Well. As
the specimen and the DEVELOPER SOLUTION move by capil-
lary action to the antigen band, the solution mobilizes the
dye conjugated to human [gG antibodies. Visualization of
the antigen band in the Test Window will accur only when
the antibody-dye conjugate binds to the rubella 1gG anti-
body which has been bound to the rubella antigen. As the
anti-body dye conjugate continues to move along the test
membrane, it will bind to another band located in the
Control Window to generate a colored band regardless of the
presence of rubella antibodies in the specimen. Therefore,
the presence of two colored bands, one in the Test Window
and the other in the Control Window, indicates a positive
result, while the absence of a colored band in the Test
Window indicates a negative result,

REAGENTS

For In Vitro Diagnostic Use. Storeat 2°-8°C, Do Mot Freeze.
* The RUBELLA-plus™ TEST DEVICE contains a membrane
strip coated with inactive rubella antigen and a pad impreg-
nated with monoclonal anti-human IgG dye conjugate in a

protein matrig containigg 0.1% sodium azide.

R @ UTION: Phosphate saline buffer:
goifum azide

CONTROL: Diluted serum (human); contains
dium azide

‘- NEGATIVE CONTROL: Diluted serum {human); contains

0.1% sodium azide
Precautions

Warning: The reagents in this kit contain sodium azide.
Sodium azide may react with lead and copper plumbing to
form highly explosive metal azides. Upon disposal, flush
with a large amount of water to prevent azide buildup.

Decontamination procedures for azide contaminated
plumbing are awvailable upon request from Wampole
Laboratories Technical Services at 1-800-257-9525.

= Do not interchange reagents from different kit lots or use
beyond the expiration date. The reagents in each kit are
tested by Quality Control to function as a unit to assure
proper sensitivity and maximum accuracy.

+ [Ise the RUBELLA-plas™ test only in accordance with
instructions supplied with the kit.

+ All patient samples should be handled as if they are.
capable of transmitting disease. Observe established
precautions against microbiological hazards throughout all
procedures and follow the standard procedures for proper
disposal of specimens.

+ Each donor unit used in the preparation of the positive
and negative controls was tested by an FDA approved
method for the presence of the antibody to HIV and hepati-
tis B surface antigen and found to be negative. However, all
materials should be handled as if capable of transmitting
disease.



SPECIMEN COLLECTION AND PREPARATION

Serum or Plasma - Use serum or plasma obtained from
blood collected aseptically by venipuncture into a clean
tube. If serum or plasma filter isolates are used, follow the
manufacturer’s instructions.

For serum, no anticoagulant should be used. For plasma,
collect the whole blood sample into a tube containing
anticoagulant such as CPDA-1, heparin, or EDTA. For serum,
blood should be allowed to clot at room temperature
(18- 24°C) and then centrifuged at 1500 x g** for ten
minutes at room temperature. The serum should be sepa-
rated as soon as possible and can be tested immediately.

Remove the serum or plasma from the clot or red cells as
soon as possible to avoid hemolysis. When possible, clear,
non-hemolyzed specimens should be wused. Mildly
hemolyzed samples do not affect the test result, but will
create an undesirable reddish background in the reading
window. Specimens containing any particulate matter may
give inconsistent test results. Such specimens should be
clarified by centrifugation prior to testing.

Storage of Specimens - Refrigerate all specimens at
2°— B°C until ready for testing. If specimens will not be
tested within 48 hours of collection, they should be stored
at -20°C or below. Specimens should not be repeatedly
frozen and thawed. If specimens are to be mailed, they
should be packed in appropriate shipping containers as
currently described by the carrier services for handling of
potentially infectious materials.

Warning: Specimens are potentially infectious; handle with
appropriate precautions.

PROCEDURE

Procedural notes: The test protocol must be followed in
order to achieve optimal test reactivity with specimens.
Follow the assay procedure and always perform the test
under carefully controlled conditions.

* Allow RUBELLA-plus™ test devices, reagents and
specimens to warm to room temperature (217 - 30°C)
before testing.

* The RUBELLA-plas™ test device should remain in the
sealed pouch prior to testing.

* To avoid cross-contamination, use a new disposable
micropipet tip for each specimen.

« Label the device with the patient's name or control
number.

* Dispense 10 pl of specimen using a micropipet. Allow the
tip of the micropipet to touch lightly to the membrane
under the Sample Well {S) and then release the contents by
pressing the micropipet lever,

« Hold the dropper bottle of DEVELOPER SOLUTION in a
vertical position above the Developer Solution Well (D) and
dispense 3 to 4 drops into the well. DEVELOPER SOLUTION
should be added after specimen migration along the test
membrane has been detected.

+ To avoid contamination, do not touch the tip of the
DEVELOPER SOLUTION dropper bottle to skin or the
RUBELLA-plus™ test device.

¢ Use accepted microbiclogical practices for proper
disinfection of potentially infectious test materials and
contaminated equipment prior to disposal.

= After testing, dispose of RUBELLA-plus™ test devices,
micropipet tips and specimens in approved biohazard
containers.

Material Provided:

* RUBELLA-plus™ test devices

* RUBELLA-plus™ DEVELOPER SOLUTION

* RUBELLA-plus™ package insert

= Positive Control: diluted serum (human) containing 0.1%
sodium azide

* Negative Control: diluted serum (human) containing
0.1% sodium azide

Materials Required but not provided:

= Centrifuge capable of 1500 x g**
* Micropipet to deliver a 10 pl volume

cuv.o.. 2 DEYELOPER

Test Procedure

Step 1: Using a micropipet held in a wvertical position,
touch the tip to the membrane and slowly add 10 nl of
serum or plasma to the center of the Sample Well (5).

Caution: Do not add sample with the micropipet tip tilted
toward the direction of the Developer Solution Well (D).

Step 2: Add 3 to 4 drops pf DEVELOPER SOLUTION in the
Developer Solution Well (D).

Step 3: Test results should be read in 15 minutes. While
some positive results may appear in as little as 6 minutes,
waiting 15 minutes is required to report a negative result.
Results are stable for up to 30 minutes after adding the
DEVELOPER SOLUTION.

Quality Control

Good laboratory practice recommends the use of control
materials to ensure proper kit performance. For quality con-
trol testing, run the positive and negative controls, in the
sdme manner as a patient specimen, once per testing day or
patient run providing that the same kit is used throughout
the day or patient run. If a new kit is used during the same
day or patient run, positive and negative controls must be
run to check that the kit is working properly.

There are two internal features in the RUBELLA-plus™ test.
A colored control band will always appear in the Contral
Window if the test has been performed correctly and if the
devise is working properly. This is considered an internal
positive procedural control. A clear background in the Test
Window is considered an internal negative procedural
control. If the test has been performed correctly and
the RUBELLA-plus™ device iz working properly, the
background in the Test Window will be clear providing a
distinct result.

If the controls do not perform as expected or the colored
control band does not appear in the Control Window, con-
tact Wampole Laboratories Technical Services for assistance
(1-300-257-9525).

g** = 1.118x 10-5 x {rpm)Z or rpm =+ g/R
k= centrifuge arm-sample holder length, cm (angular radius of the centrifuge head).
Conzult centrifuge manufacturer for details.



INTERPRETATION OF RESULTS
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Positive:

One pink-purple colored band each
in the Test Window (T) and in the
Control Window (C) indicate that
rubella 1gG antibodies have been
detected.

MNote: The test result can be read as
soon as a distinct pink-purple color
band appears in the Test Window
(T} and in Control Window (C). Any
shade of pink-purple colored band
in the Test Window should be
reported as a positive result. The
intensity of the colored band in the
Test Window may be different than
the intensity of the band in the
Control Window (C).

Negative:

One pink-purple colored band in
the Control Window (C), with no
distinct colored band in the Test
Window (T) other than the normal
faint background color, indicates
that rubella lgG antibodies have not
been detected.
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LIMITATIONS OF THE PROCEDURE

* As is the case with any diagnostic procedure, the results
obtained by this kit yield data which must be used only as
adjunct to other information available to the physician.

+ Specimens taken very early during the acute phase of
infection with rubella virus may contain only IgM antibod-
ies (6) and, therefore, may be negative by this procedure.
The RUBELLA-plus™ test is a qualitative test for the
detection of IgG antibodies made against rubella virus.

* The amount of antibody necessary for an individual to be
immune from rubella infection has not been firmly estab-
lished (7). However, a person with a weak positive result
who is a candidate for vaccination may be retested using a
second technique for a quantitative result.

+ Appropriate timed and paired specimens may be used to
determine recent infection (8). Significant changes in the
intensity of the test band may occur during the timed
period. However, it may be useful in difficult cases to use a
second technigue such as hemagglutination inhibition test
or other quantitative assay for Igh confirmation.

# Recent infections should be confirmed by an IgM test.

* (ross reactivity of the test system for antibodies to
cytomegalovirus, herpes simplex virus, rubeola virus, and
influenza virus have not been established.

* RUBELLA-plus™ is classified as moderately complex
under the CLIA '88 regulations.

EXPECTED VALUES

Immune Status - The presence of rubella virus antibody
(IgG class) demonstrates previous exposure to the rubella
virus. Prevalence studies on the seroepidemiology of rubella
indicate that in most countries 80-90% of the adult popula-
tion has detectable antibodies to rubella (9). The high
prevalence rate is probably due to an early vaccination and
exposure to rubella virus. Antibody titers of & or greater by
the hemagglutination-inhibition (HAI) assay indicate past
rubella infection and thus immunity to primary infection
(11). The RUBELLA-plus™ test is capable of detecting anti-
body titers of 8 or greater as determined by the HAI assay.

The RUBELLA-plus™ test detects antibodies at a lewvel
greater than or equal to 10 [U/ml, the level recommended
by the Mational Committee for Clinical Laboratory
Standards (NCCLS) to indicate immunity.

Recent or Active Infection - the RUBELLA-plus™ test can
be used with paired acute and convalescent specimens
collected at appropriate intervals for determination of
seroconversion as an aid in the diagnosis of recent rubella
infections. Timing of specimen collection is critical. Results
should be confirmed by a quantitative assay for IgM. The
seroconversion characteristic of recent or active infection
may not be seen if the first (acute phase) specimen is taken
too late or the second (convalescent phase) specimen is
taken too early. The acute phase specimen should be
collected as early as possible after the time of exposure or
within seven days after the onset of symptoms. The conva-
lescent phase specimen should be taken at least 14 davys
after the first specimen but not earlier than 10 days after
the onset of symptoms (10). If no clinical symptoms occur,
collect the specimen at least 30 days after exposure. Both
the acute and convalescent specimens should be tested
simultaneously. In the case of seroconversion, significant
changes in the test band intensify or in the timing of the
test band appearance will occur using the RUBELLA-plus™
test kit.



PERFORMANCE CHARACTERISTICS

A total of 612 blind clinical specimens consisting of 479
serum samples and 133 plasma samples were assayed for
1gG antibody to rubella virus with the RUBELLA-plas™ test
and a commercially available latex agglutination test. The
agreement between the two test systems was 99%
{(606/612). The RUBELLA-plus™ test demonstrated a rela-
tive sensitivity of 98.9% (437/442) and relative specificity
of 99.4% (169/170) when compared with reference test (see
Tables 1 below).

TAELE 1. RUBELLA-plus™ Spedimens vs. Comparative Method

RUBELLA-plus™
e Positive Hegative Total
Comparative Positive 437 5 442
Method Megative 1 169 170
Total 438 174 612

These data demonstrate the excellent correlation between
the RUBELLA-plus™ test and a commercially available latex
agglutination test.

Of the 133 plasma samples, 22 were identified as positive
by the RUBELLA-plus™ test and all 22 samples were
confirmed as positive by reference assay results. The
remaining 111 samples were confirmed negative by the
reference assay and 110 samples tested negative by the
RUBELLA-plus™ test with one (1) false positive result. The
following table summarizes the results of the study with
plasma samples (see Table 2 below).

TABLE 2. Reference Results

ANTI-COAGULANT Positive MNegative
Positive 12 0

SODIUM CITRATE
Hegative 0 88
Positive 4 1
HEPARIN S 0 9

RUBELLA-plus™ e

SoTh Positive 6 0
g Negative ﬂ_ _ 13
Total 22 m

Sensitivity: The RUBELLA-plus™ test has a relative sensi-
tivity of 10 IU/ml or greater of 2nd International
Preparation. This was determined by testing 1/2 dilution
of Low-Titer Anti-Rubella Human Reference Sera CDC
Biological Standard (Cat# 85-0120, Lot #I52153, 21 IU/ml)
and by testing 1/3 dilution of CAP Reference Standard Level
1 {Cat# RMOO3, Lot# 1967107A, 32.7 1.6 IU/mL). Further,
the ability of the test to detect rubella antibody in a r
ubella-positive serum was established by detecting with
99% accuracy over 200 positive clinical samples including
55 low positive samples in the range of 10 to 20 1U/ml

Specificity: The accuracy of the RUBELLA-plus™ test in
discerning a rubella-negative serum, with an antibody level
less than 10 IU/ml, from a rubella-positive serum was
established to be 39% from the test of 170 samples.

Proficiency and Reproducibility Evaluation: An intra-
laboratory reproducibility study was performed using three
(3) lots of devices in triplicate on three days for a total of
270 tests. Five (5) positive (20 IU/mL) and five (5) negative
samples were used for testing of the three lots for a total of
90 tests each day. The results obtained agreed 100% with
expected results.

An inter-laboratory reproducibility study for the test
proficiency evaluation was performed at three locations. At
each location, five (5} positive (20 IU/mL) and five (5) nega-
tive samples were tested in duplicate for a total of 60 tests
conducted. The results obtained at each site agreed 100%
with expected results.

Within-run reproducibility testing: Twenty replicate
tests of low positive samples (15 IU/mL) and twenty
replicate tests of nonreactive sera (below 10 IU/mL) showed
100% reproducibility of the test.

To confirm the intended use in immune status determina-
tion, 55 rubella-reactive samples with a titer in the range of
10 to 20 IU/mL and 65 nonreactive samples were tested.
The results showed 100% confirmation of the expected
results.
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