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REVISION HISTORY OF INSTRUCTIONS FOR USE

Changes from the previous version 2014-06 to actual version 2020-01
Cover page Layout change
Chapter 1 Reduction to intended use only
Chapter 4 Additional information
Symbol page Layout change

1. INTENDED USE

Enzyme immunoassay for the qualitative or quantitative determination of IgG antibodies against Borrelia
burgdorferi in human serum, plasma and CSF.

2. SUMMARY AND EXPLANATION

Borrelia burgdorferi, a bacterium of the Spirochaetaceae, is the ethiologic agent of Lyme disease
(Borreliosis) being the most common disease in Europe and the USA transmitted by tics (Ixodes sp.). Lyme
borreliosis is a multi-systemic disease with a broad spectrum of clinical symptoms. A typical symptom of the
acute phase is the erythema chronicum migrans (ECM), often accompanied by flue-like symptoms. In later
stages of the disease arthritis, carditis, as well as neurological and dermatological manifestations may occur.
Lyme borreliosis can be treated with antibiotics in all stages. Therefore, a safe and sensitive laboratory
diagnosis of Lyme borreliosis, also detecting the early stage of diseases, is of major importance, since an
early treatment is most appreciated.

IgM antibodies usually appear approximately three weeks after the infection, IgG antibodies after four to six
weeks. The early immune reaction is mainly directed against the flagellin peptide (41 kDa) and the OspC
(Outer surface protein C, 23 kDa) and is then spread on more and more bacterial proteins. Usually the acute
phase is indicated by high titers of IgM antibodies. Elevated IgG titers with low or without IgM antibodies
may occur when the borreliosis is subsiding (due to therapy or spontaneously) or during the chronic stage.
The performance of the Borrelia IgG ELISA is important especially to detect a borreliosis even in cases
showing negative 14 kDa + OspC titers and to monitor the immune status.

The Borrelia IgG ELISA employs the very highly specific recombinant Borrelia burgdorferi VISE antigen and
a highly specific crude lysate antigen blend from Borrelia burgdorferi sensu strictu, B. afzelii and B. garinii
and therefore determines IgG antibodies with extremely high sensitivity and specificity.

Infections with all three B. burgdorferi subspecies (garinii, afzelii and sensu strictu) are detected.

3. TEST PRINCIPLE

Solid phase enzyme-linked immunosorbent assay (ELISA) based on the sandwich principle. The wells are
coated with antigen. Specific antibodies of the sample binding to the antigen coated wells are detected by a
secondary enzyme conjugated antibody (E-Ab) specific for human IgG. After the substrate reaction the
intensity of the developed color is proportional to the amount of detected IgG-specific antibodies. Results of
samples can be determined directly using the standard curve or Cut-off standard.

4. WARNINGS AND PRECAUTIONS

1. For in-vitro diagnostic use only. For professional use only.

2. Before starting the assay, read the instructions completely and carefully. Use the valid version of the
package insert provided with the kit. Be sure that everything is understood.

3. In case of severe damage of the kit package please contact IBL or your supplier in written form, latest
one week after receiving the kit. Do not use damaged components in test runs, but keep safe for
complaint related issues.

4. Obey lot number and expiry date. Do not mix reagents of different lots. Do not use expired reagents.

5. Follow good laboratory practice and safety guidelines. Wear lab coats, disposable latex gloves and
protective glasses where necessary.

6. Reagents of this kit containing hazardous material may cause eye and skin irritations. See MATERIALS
SUPPLIED and labels for details. Material Safety Data Sheets for this product are available on the IBL-
Homepage or upon request directly from IBL.

7. Chemicals and prepared, used, unused or expired reagents have to be treated as hazardous waste
according to national biohazard and safety guidelines or regulations.

8. The cleaning staff should be guided by the professionals regarding potential hazards and handling.

9. The device contains material of animal origin and may transmit infectious agents and should be handled
with extreme caution.
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10. All reagents of this kit containing human serum or plasma have been tested and were found negative for
anti-HIV 1/1l, HBsAg and anti-HCV. However, a presence of these or other infectious agents cannot be
excluded absolutely. For this reason reagents should be treated as potential biohazards in use and for
disposal.

11. Avoid contact with Stop solution. It may cause skin irritations and burns.

5. STORAGE AND STABILITY

The kit is shipped at ambient temperature and should be stored at 2-8°C. Keep away from heat or direct
sunlight. The storage and stability of specimens and prepared reagents is stated in the corresponding
chapters.

The microtiter strips are stable up to 3 months after the first opening when stored at 2-8°C in the tightly
closed bag.

6. SPECIMEN COLLECTION AND STORAGE
Serum, Plasma (EDTA)

The usual precautions for venipuncture should be observed. It is important to preserve the chemical
integrity of a blood specimen from the moment it is collected until it is assayed. Do not use grossly
hemolytic, icteric or grossly lipemic specimens. Samples appearing turbid should be centrifuged before
testing to remove any particulate material.

. 0 <-20°C
Storage Serum/Plasma/CSF: 28°C | Aliquots) Keep away from heat or direct sunlight.
Stability Serum/Plasma/CSF-: 5 days 12 months Avoid repeated freeze-thaw cycles.
7. MATERIALS SUPPLIED
Quantity Symbol Component
1x12x8 Microtiter Plate

Break apart strips. Coated with specific antigen.

1x15mL ENZCONJ Enzyme Conjugate

Ready to use. Green colored. Contains: anti-human IgG, conjugated to peroxidase.

Standard A-D
1x4x15mL CAL A-D 2: 10; 50; 200 U/mL Standard B = Cut-off Standard
Ready to use. Contains: IgG antibodies against B. burgdorferi, stabilizers.

1x1.5mL CONTROL H Positive Control

Ready to use. Contains: IgG antibodies against B. burgdorferi, stabilizers.

1x1.5mL CONTROL - Negative Control

Ready to use. Contains: Human serum, stabilizers.

Diluent Buffer
1 x100 mL DILBUF Ready to use. Blue colored.

Wash Buffer, Concentrate (10x)
1x 100 mL MASHBUF| |CONC| Contains: phosphate buffer.

TMB Substrate Solution
1x15mL TMB SUBS Ready to use. Contains: TMB, Buffer, stabilizers.

ixismi | [VMBSTOR | fend ook T rso.
2 X FOIL Adhesive Foil

8. MATERIALS REQUIRED BUT NOT SUPPLIED
1. Micropipettes (Multipette Eppendorf or similar devices, < 3 % CV).

Volume: 5; 10; 100; 1000 pL (adjustable)
2. Vortex mixer
3. Tubes (= 1 mL) for sample dilution
4. Incubator, 37°C
5. 8-Channel Micropipettor with reagent reservoirs
6. Wash bottle, automated or semi-automated microtiter plate washing system
7. Microtiter plate reader capable of reading absorbance at 450 nm (reference wavelength 600-650 nm)
8. Bidistilled or deionised water
9. Paper towels, pipette tips and timer
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PROCEDURE NOTES

1. Any improper handling of samples or modification of the test procedure may influence the results. The
indicated pipetting volumes, incubation times, temperatures and pretreatment steps have to be
performed strictly according to the instructions. Use calibrated pipettes and devices only.

2. Once the test has been started, all steps should be completed without interruption. Make sure that
required reagents, materials and devices are prepared ready at the appropriate time. Allow all reagents
and specimens to reach room temperature (18-25°C) and gently swirl each vial of liquid reagent and
sample before use. Mix reagents without foaming.

3. Avoid contamination of reagents, pipettes and wells/tubes. Use new disposable plastic pipette tips for
each component and specimen. Do not interchange caps. Always cap not used vials. Do not reuse
wells/tubes or reagents.

4. ltis advised to determine samples in duplicate to be able to identify potential pipetting errors.

5. Use a pipetting scheme to verify an appropriate plate layout.

6. Incubation time affects results. All wells should be handled in the same order and time sequences. It is
recommended to use an 8-channel Micropipettor for pipetting of solutions in all wells.

7. Microtiter plate washing is important. Improperly washed wells will give erroneous results. It is
recommended to use a multichannel pipette or an automatic microtiter plate washing system. Do not
allow the wells to dry between incubations. Do not scratch coated wells during rinsing and aspiration.
Rinse and fill all reagents with care. While rinsing, check that all wells are filled precisely with Wash
Buffer, and that there are no residues in the wells.

8. Humidity affects the coated wells/tubes. Do not open the pouch until it reaches room temperature.
Unused wells/tubes should be returned immediately to the resealed pouch including the desiccant.

10. PRE-TEST SETUP INSTRUCTIONS

10.1. Preparation of lyophilized or concentrated components

I_Dllute / Component Diluent Relation Remarks Storage Stability
dissolve

ad - _ Resolve crystals o
100 mL |WASHBUF/|CONC]| 1000 m | Pidist. water|  1:10  18.059C. 2-8°C 2 months

10.2. Dilution of Samples

10.2.1. Serum, Plasma

Sample to be diluted with Relation Remarks

Serum, Plasma generally IDILBUF| 1:101 e.g. 10 uL + 1 mL

Samples containing concentrations higher than the highest standard have to be diluted further.

10.2.2. Serum/CSF

For diagnostics of cerebrospinal fluid (CSF) according to Reiber, it is necessary to use approximately similar
concentrations or Cut-off indices (COIl) in the OD range of 1.0 to 0.1 for serum and CSF. This is generally
ensured with the following dilutions:

Sample to be diluted with Relation Remarks
Serum generally DILBUF 1:401 eg.5puL+2mL
CSF generally DILBUF 1:4 50 pL + 150 pL

The Cut-off indices are corrected by the dilution factors of each dilution in relation to the 1:101 dilution: The
Cut-off index for the 1:401 serum dilution must be multiplied by 4 and the 1:4 CSF dilution must be divided
by 25.

A set of dilutions should be performed, if the test sample results are not within the range of 1.0 to 0.1 OD.
The following dilutions are recommended:

Serum 1:100 1:200 1:400 1:800 1:1600

CSF 1:2 1:4 1:8 1:16 1:32
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11. TEST PROCEDURE

1. Pipette 100 pyL of each Standard, Control and diluted sample into the respective wells of the
Microtiter Plate. In the qualitative test only Standard B (Cut-off Standard) is used.

2. Incubate 1 hour at 37°C. Use adhesive foil or moisture chamber.

3. Remove adhesive foil. Discard incubation solution. Wash plate 3 x with 300 pL of diluted Wash
Buffer. Remove excess solution by tapping the inverted plate on a paper towel.

4, Pipette 100 uL of Enzyme Conjugate into each well.

5. Incubate 30 minutes at 37°C. Use adhesive foil or moisture chamber.

6. Remove adhesive foil. Discard incubation solution. Wash plate 3 x with 300 pL of diluted Wash
Buffer. Remove excess solution by tapping the inverted plate on a paper towel.

7. For adding of Substrate and Stop Solution use, if available, an 8-channel Micropipettor. Pipetting
should be carried out in the same time intervals for Substrate and Stop Solution. Use positive
displacement and avoid formation of air bubbles.

8. Pipette 100 uL of TMB Substrate Solution into each well.

9. Incubate 30 minutes at room temperature (18-25°C) in the dark.

10. | Stop the substrate reaction by adding 100 pL of TMB Stop Solution into each well. Briefly mix
contents by gently shaking the plate.

11. | Measure optical density with a photometer at 450 nm (Reference-wavelength: 600-650 nm) within
60 minutes after pipetting of the Stop Solution.

12. QUALITY CONTROL

The test results are only valid if the test has been performed following the instructions. Moreover the user
must strictly adhere to the rules of GLP (Good Laboratory Practice) or comparable standards/laws. User
and/or laboratory must have a validated system to get diagnosis according to GLP. All kit controls must be
found within the acceptable ranges as stated on the labels and the QC certificate. If the criteria are not met,
the run is not valid and should be repeated. Each laboratory should use known samples as further controls.
It is recommended to participate at appropriate quality assessment trials.

In case of any deviation the following technical issues should be proven: Expiration dates of (prepared)
reagents, storage conditions, pipettes, devices, incubation conditions and washing methods.

13. CALCULATION OF RESULTS
The evaluation of the test can be performed either qualitatively or quantitatively.

13.1. Qualitative Evaluation

The Cut-off value is given by the optical density (OD) of the Standard B (Cut-off standard). The Cut-off index
(COl) is calculated from the mean optical densities of the sample and Cut-off value. If the optical density of
the sample is within a range of 10 % around the Cut-off value (grey zone), the sample has to be considered
as borderline. Samples with higher ODs are positive, samples with lower ODs are negative.

Typical Example:

Cut-off = OD (Standard B, Cut-off standard) = 0.45

Sample OD = 0.60

Cut-off index (COI): 0.60 / 0.45 = 1.33. The sample has to be considered positive.

13.2. Quantitative Evaluation

The obtained OD of the standards (y-axis, linear) are plotted against their concentration (x-axis, logarithmic)
either on semi-logarithmic graph paper or using an automated method. A good fit is provided with cubic
spline, 4 Parameter Logisitcs or Logit-Log.

For the calculation of the standard curve, apply each signal of the standards (one obvious outlier of
duplicates might be omitted and the more plausible single value might be used).

The concentration of the samples can be read from the standard curve.

The initial dilution has been taken into consideration when reading the results from the graph. Results of
samples of higher predilution have to be multiplied with the dilution factor.

Samples showing concentrations above the highest standard can be diluted as described in PRE-TEST
SETUP INSTRUCTIONS and reassayed.
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(OD) Borrelia + VISE IgG ELISA
2.500
Typical Calibration Curve 2.000 2
(Example. Do not use for calculation!) 1.500
Standard U/mL ODwean 1.000 #
A 2 0.008 0.500 L
B 10 0.267 000 |
C o0 1.097 1 10 100 1000
D 200 2.114 (UmL)

14. INTERPRETATION OF RESULTS

Method Range Interpretation

N > 11 U/mL positive The results themselves should
Quantitative 9 - 11 UimL borderline not be the only reason for any
(Standard curve): <o UL — therapeutical  consequences.
g“ They have to be correlated to
Quialitative >11 posm\{e other clinical observations and

(Cut-off Index, COI): 09-11 borderlllne diagnostic tests.

<0.9 negative

In case of IgG negative results with negative Borrelia 14 kDa + OspC IgM ELISA result an acute borreliosis
is unlikely. However, a fresh infection can not be fully excluded if the sample has been collected within less
than three weeks after infection as no specific antibodies are formed within this period. If the sample is
positive for IgM, the result indicates an acute borreliosis in the early phase of infection which requires a
therapy.

IgG borderline results, accompanied by positive or negative Borrelia 14 kDa + OspC IgM ELISA results,
may occur in cases of late or chronic infection as well as polyclonal antibody stimulation caused by other
infections. A polyclonal stimulation can be excluded by a Western Blot analysis of these samples using
ultrasonicated borreliae. Borderline results should be confirmed by a follow-up control after 14 days. In case
of borreliosis the IgG titers would be almost constant in such a short time, whereas, in case of polyclonal
immune responses, titers usually decrease within this time.

IgG positive values with coincident positive or borderline Borrelia 14 kDa + OspC IgM ELISA results are
indicative for a persisting acute infection requiring therapy. Especially very high IgG titers, accompanied with
negative IgM results, are typical for an unspecific reaction caused by polyclonal stimulation. These reactions
decrease within two or three weeks as above and therefore a follow-up sample should be tested two or
three weeks later. A positive sample could also be confirmed by Western Blot analysis.

The Borrelia IgG ELISA shows high sensitivity and specificity for the detection of the Borrelia
burgdorferi infection due to the use of recombinant Borrelia burgdorferi VISE antigen combined with a
highly specific mixture of antigens of Borrelia burgdorferi sensu strictu, B. afzelii and B. garinii. With this
combination early stages of a Borrelia infection, and also persisting or chronic infections would be detected
with high sensitivity and specificity.

The Borrelia IgG ELISA is also suitable for follow-up control of a successful therapy. In this case it has to
be taken into account that antibody titers do not decrease significantly until 2 - 4 months after the infection is
cured.

15. LIMITATIONS OF THE PROCEDURE

Specimen collection and storage have a significant effect on the test results. See SPECIMEN COLLECTION
AND STORAGE for details.

For cross-reactivities, see PERFORMANCE.

Azide and thimerosal at concentrations > 0.1 % interfere in this assay and may lead to false results.

The following blood components do not have a significant effect (+/- 20% of expected) on the test results up
to the below stated concentrations:

Hemoglobin 2.0 mg/mL
Bilirubin 0.3 mg/mL
Triglyceride 2.5 mg/mL
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16. PERFORMANCE

Patient Group

Negative Results / tested samples

Lues (Treponema pallidum) 16/16
Analytical Specificity Rheumatoid factor positive 6/7
(Cross Reactivity) CRP elevateql . 919
CCP 1gG positive 13/14
Uric acid elevated 10/12
ANA positive 5/6
Precision Range COI / U/mL CV (%)
Intra-Assay <1/<10 7
n=24 >1/>10 4
06/7 5.3
Inter-Assay 1.7/17 4.3
n=20 4.4/64 5.9
6.9/170 8.8
. : Range (OD) Serial dilution range Range (%)
Linearity 1.0-0.1 14— 1:32 100 — 130
Borrelia afzelii IgG Blot
Rel. Specificity: IBL-Assay positive negative total Rel. Specificity
Method Comparison positive 14 5 0
versus Immuno Blot negative 0 279 279 98.3 %
total 14 284 298
Borrelia recombinant IgG Blot + Borrelia afzelii IgG Blot
Rel. Sensitivity: IBL-Assay positive negative total Rel. Sensitivity
Method Comparison positive 32 4 36
versus Immuno Blot negative 2 20 22 94.1 %
total 34 24 58*
Competitor Competitor
Samples IBL-Assay Assay 1 Assay 2
Assay comparison ECM positive 49 % 30 % 33 %
n=116 borderline 0 3% 2%
Neuroborreliosis positive 74 % 68 % 58 %
n=38 borderline 0 3% 0

Automation

This test has been validated with, e.g.,
BEPIII (Dade Behring), TRITURUS (Grifols)

CSF Determination

The ELISA for Lyme specific IgG has been performed with serum and CSF in 5
appropriate dilutions each: Serum 1:100-1:1600 and CSF 1:2-1:32. Serum/CSF
pairs have been taken from the same day and the determination has been based
on the evaluation program for CSF diagnosis by Prof. Reiber. For the evaluation
serum/CSF pairs with intrathecally produced Lyme specific IgG with and without
pathologic diffusion rate from blood to brain were taken. All IBL International
ELISA test results were in accordance to the clinical symptoms and reference

test results.

* samples positive in competitor assay
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Voir MATERIEL FOURNI pour les symbéles des composants du kit.

Simbolos de los componentes del juego de reactivos, vea MATERIALES SUMINISTRADOS.
Per i simboli dei componenti del kit si veda COMPONENTI DEL KIT.

Para simbolos dos componentes do kit ver MATERIAIS FORNECIDOS.

MNa 1o cUuBoAa Twv cuaTaTikWwy Tou KIT gupBouleuteite To MAPEXOMENA YAIKA.

Generic table, not all symbols are present in the product
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instructions given in the instructions for use and within the product specific shelf life. Any modification of the test
procedure or exchange or mixing of components of different lots could negatively affect the results. These cases
invalidate any claim for replacement.
LIMITATION OF LIABILITY: IN ALL CIRCUMSTANCES THE EXTENT OF MANUFACTURER’S LIABILITY IS LIMITED
TO THE PURCHASE PRICE OF THE KIT(S) IN QUESTION. IN NO EVENT SHALL MANUFACTURER BE LIABLE
FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING DAMAGES FOR LOST PROFITS, LOST
SALES, INJURY TO PERSON OR PROPERTY OR ANY OTHER INCIDENTAL OR CONSEQUENTIAL LOSS.
The labelling of hazardous substances is according to European directive.
For further country-specific classifications, please refer to the corresponding safety data sheet.

IBL International GmbH
“ Flughafenstrasse 52a Phone: +49 (0)40-53 28 91-0 IBL@tecan.com
22335 Hamburg, Germany Fax: +49 (0)40-53 28 91-11 www.tecan.com/ibl
Always there for you

Symbols Version 9.0 / 2022-02-03





