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NOTE: This procedure is provided to Meridian’s customers to assist with the development of laboratory procedures.  This document was derived from, and was current with, the instructions for use (IFU) that accompanies the product at the time it was created. The user is instructed to consult the IFU packaged with the product to ensure currency of the procedure prior to adapting the document to routine laboratory use and periodically thereafter to ensure future IFU modifications, which might effect this procedure, are identified.   Any modifications to this document are the sole responsibility of the person making the modifications.
PRINCIPLE:
The Premier Lyme Combo Ab test kit is intended for the qualitative determination of IgG and/or IgM class antibodies against Borrelia burgdorferi in human serum and plasma (K+-EDTA, Li+-heparin) from symptomatic patients or people suspected of B. burgdorferi infection. It is used as an aid in the diagnosis of Lyme disease, in conjunction with other laboratory and clinical findings. All positive and borderline results should be supplemented by a second step testing method such as Western blot.

The test kit contains 12 microtiter strips each with 8 break-off reagent wells coated with B. burgdorferi antigens. In the first reaction step, diluted patient samples, calibrator and controls are incubated in the wells. Anti-Borrelia burgdorferi antibodies will bind to the antigens coated in the microtiter wells. The wells are washed to remove any unbound proteins and non-specific antibodies. In a second reaction step, anti-human IgG/IgM HRP enzyme conjugate (rabbit/goat) is added to each well. The enzyme conjugate will bind to any wells that have human IgG and/or IgM binding to the B. burgdorferi antigens. The wells are washed to remove any unbound HRP enzyme conjugate and 3,3,5,5 tetramethylbenzidine (TMB) enzyme substrate is added. If the HRP enzyme is present in the well (positive reaction), the HRP enzyme will react with the TMB substrate and produce a blue color. After an additional incubation time to allow the color development, a stop solution is added which turns the blue color yellow and inhibits further color development to allow for a stable spectrophotometric reading. The test strips are placed in a microplate reader and the optical density of the color is measured. The amount of antigen specific bound antibody is proportional to the color intensity.
SPECIMEN:

Preferred sample types:

Human serum or EDTA, heparin or citrate plasma

Undesirable specimens:

Plasma collected in anticoagulants other than EDTA, heparin, or citrate
Collection and Storage:
Samples should be stored at room temperature no longer than 8 hours. If the assay will not be completed within 8 hours, the samples should be refrigerated at +2°C to +8°C. If the assay will not be completed within 48 hours, or if the samples will be stored beyond 48 hours, samples should be frozen at -20°C or lower. Samples should not be repeatedly frozen and thawed. Frozen samples must be mixed well after thawing and prior to testing. Diluted samples should be incubated within 8 hours. Do not use bacterially contaminated samples. It is the responsibility of the individual laboratory to use all available references and/or its own studies to determine specific stability criteria for its laboratory.

MATERIALS AND EQUIPMENT:
Materials Provided:
	Component
	Color
	Format
	Symbol

	1.
Microplate wells coated with Borrelia burgdorferi

antigens

12 microplate strips each containing 8 individual break- off wells in a frame, ready for use
	---
	12 x 8
	[image: image1.emf]

	2.
Calibrator

IgG/IgM, prepared from human serum, contains 0.09% sodium azide, pre-diluted and ready for use
	red
	1 x 2.0 mL
	[image: image2.emf]

	3.
Positive control

IgG/IgM, prepared from human serum, contains 0.09% sodium azide, pre-diluted and ready for use
	blue
	1 x 2.0 mL
	[image: image3.emf]

	4.
Negative control

IgG/IgM, prepared from human serum, contains 0.09% sodium azide, pre-diluted and ready for use
	green
	1 x 2.0 mL
	[image: image4.emf]

	5.
Enzyme conjugate

peroxidase-labelled anti-human IgG/IgM (goat), contains protein, buffer and non-azide preservatives, ready for use
	blue
	1 x 12 mL
	[image: image5.emf]

	6.
Sample buffer

contains PBS, protein and 0.09% sodium azide as a preservative, ready for use
	light blue
	1 x 100 mL
	[image: image6.emf]

	7.
Wash buffer

10x concentrate, contains PBS, Tween and 0.02% sodium azide as a preservative
	colorless
	1 x 100 mL
	[image: image7.emf]

	8.
Chromogen/substrate solution

TMB/H2O2, ready for use
	colorless
	1 x 12 mL
	[image: image8.emf]

	9.
Stop solution

0.5 M sulphuric acid, ready for use
	colorless
	1 x 12 mL
	[image: image9.emf]

	10.
Protective foil
	---
	2 pieces
	
	[image: image10.emf]

	11.
Quality control certificate
	---
	1 protocol
	


Materials and Equipment Not Provided:
1. Incubator: Capable of maintaining temperature at +37°C ± 1°C.

2. Automatic microplate washer: This is recommended, however, plate washing can be performed manually.

3. Plate reader: Capable of measuring optical densities at 450 nm and a reference wavelength of between 620 nm and 650 nm.

4. Calibrated micropipettes: For dispensing 1000, 100 and 10 µl.

5. Multichannel pipette: Recommended for dispensing 100 µl volumes of conjugate, substrate and stop solution.

6. Glass/plastic tubes: For sample dilution.

PERFORMANCE CONSIDERATIONS:
1. For in vitro diagnostic use. For use by laboratory professionals in a clinical or research laboratory setting.

2. Before starting the assay, carefully read the instructions. Use only the valid version provided with the kit.

3. Do not substitute or mix with reagents from other manufacturers.

4. Observe prudent laboratory practice and safety guidelines. Avoid eye and skin contact with specimens and reagents. In case of eye or skin contact, wash off thoroughly with plenty of clean running water. Remove and wash contaminated clothing. In case of ingestion, obtain medical attention.

5. The calibrators and controls of human origin have tested negative for HBsAg, anti-HCV, anti-HIV-1 and anti-HIV-2. Nonetheless, all materials should be treated as being a potential infection hazard and should be decontaminated or disposed of with proper biohazard precautions. Some of the reagents contain sodium azide in a non-declarable concentration, as an antibacterial agent. Avoid skin contact.

6. Waste disposal: Patient samples, calibrators, controls and incubated microplate strips should be handled as infectious waste. Follow local, state and federal regulations regarding handling and disposal of hazardous waste, including potentially explosive materials such as accumulated or concentrated sodium azide.

STORAGE REQUIRMENTS:

The test kit has to be stored at a temperature between +2°C to +8°C. Do not freeze. Unopened, all test kit components are stable until the indicated expiry date.

All reagents must be brought to room temperature (+18°C to +25°C) approx. 30 minutes before use. After first use, the reagents are stable until the indicated expiry date if stored at +2°C to +8°C and protected from contamination, unless stated otherwise below.

The thermostat adjusted ELISA incubator must be set at +37°C ± 1°C.

· Coated wells: Ready for use.  Tear open the resealable protective wrapping of the microplate at the recesses above the grip seam.  Do not open until the microplate has reached room temperature (+18 C to +25 C) to prevent the individual strips from moistening.  Immediately replace the remaining wells of a partly used microplate in the protective wrapping and tightly seal with the integrated grip seam (Do not remove the desiccant bags).

Once the protective wrapping has been opened for the first time, the wells coated with antigens can be stored in a dry place and at a temperature between +2 C and +8 C for 4 months, but not longer than the indicated expiry date.

· Calibrator and controls: Ready for use.  The reagents must be mixed thoroughly before use.

· Enzyme conjugate: Ready for use.  The enzyme conjugate must be mixed thoroughly before use.

· Sample buffer: Ready for use.

· Wash buffer: The wash buffer is a 10x concentrate.  If crystallization occurs in the concentrated buffer, warm it to +37 C and mix well before diluting.  The amount required should be removed from the bottle using a clean pipette and diluted with deionized or distilled water (1 part reagent plus 9 parts distilled water).  For example: For 1 microplate strip, 5 mL concentrate plus 45 mL water.  The working strength wash buffer is stable for up to 28 days when stored at +2 C to +8 C and handled properly.

· Chromogen/substrate solution: Ready for use.  Close the bottle immediately after use, as the contents are sensitive to light [image: image11.png]/
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.  The chromogen/substrate solution must be clear on use.  Do not use the solution if it is blue colored.

· Stop solution: Ready for use.

At this facility, kits are stored:_______________________________________________
CALIBRATION:

Not applicable to this assay.
TEST PROCEDURE:

Specimen Preparation:


Patient samples to be investigated are diluted 1:101 in sample buffer.  Example: 

Add 10 µl of sample to 1.0 ml sample buffer and mix well by vortexing (sample 


pipettes are not suitable for mixing).

Note: The calibrator and controls are prediluted and ready for use, do not dilute them.
 Test Procedure:
1. Sample Incubation (1st step):  
· Transfer 100 µl of the calibrator, positive and negative controls or diluted patient samples into the individual microplate wells according to the pipetting protocol
· Pipetting protocol:
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	C
	P 6
	P 14
	P 22
	
	
	
	
	
	
	
	

	B
	pos.
	P 7
	P 15
	P 23
	
	
	
	
	
	
	
	

	C
	neg.
	P 8
	P 16
	P 24
	
	
	
	
	
	
	
	

	D
	P 1
	P 9
	P 17
	
	
	
	
	
	
	
	
	

	E
	P 2
	P 10
	P 18
	
	
	
	
	
	
	
	
	

	F
	P 3
	P 11
	P 19
	
	
	
	
	
	
	
	
	

	G
	P 4
	P 12
	P 20
	
	
	
	
	
	
	
	
	

	H
	P 5
	P 13
	P 21
	
	
	
	
	
	
	
	
	


NOTE:  The wells can be broken off individually from the strips. This makes it possible to adjust the number of test substrates used to the number of samples to be examined and minimizes reagent wastage.

· For manual processing of microplate wells, cover the finished test plate with the protective foil. When using an automated microplate processor for incubation, follow the instrument manufacturer’s recommendations with regard to microwell plate sealing.

· Incubate 60 minutes at +37°C ± 1°C.
2.  Washing:
· Manual: Remove the protective foil, empty the wells and subsequently wash 3 times using 300 µl of working strength wash buffer for each wash.

Automatic: Remove the protective foil and wash the reagent wells 3 times with 450 µl of working strength wash buffer.
· Leave the wash buffer in each well for 30 to 60 seconds per washing cycle, then empty the wells. After washing (manual and automated tests), thoroughly dispose of all liquid from the microplate by tapping it on absorbent paper with the openings facing downwards to remove all residual wash buffer.
· Attention: Residual liquid (>10 µl) in the reagent wells after washing can interfere with the substrate and lead to false low OD values. Insufficient washing (e.g., less than 3 wash cycles, too small wash buffer volumes, or too short residence times) can lead to false high OD values.

Free positions on the microplate strip should be filled with blank wells of the same plate format as that of the parameter to be investigated.
3.  Conjugate Incubation (2nd step):
· Pipette 100 µl of enzyme conjugate (peroxidase-labelled anti-human IgG/IgM) into each of the microplate wells.
· Incubate for 30 minutes at room temperature (+18°C to +25°C).
4.  Washing:  

· Empty the wells

· Wash as described above
5.  Substrate incubation (3rd step):  
· Pipette 100 µl of chromogen/substrate solution into each of the microplate wells.

· Incubate for 15 minutes at room temperature (+18°C to +25°C) (protect from direct sunlight).
6.  Stopping:
· Pipette 100 µl of stop solution into each of the microplate wells in the same order and at the same speed as the chromogen/substrate solution was introduced.
7.  Measurement:

· Photometric measurement of the color intensity should be made at a wave- length of 450 nm and a reference wavelength between 620 nm and 650 nm within 30 minutes of adding the stop solution. Prior to measuring, carefully shake the microplate to ensure a homogeneous distribution of the solution.
This facility’s procedure for specimen preparation is:____________________________  ______________________________________________________________________
This facility’s procedure for sample labeling is:_________________________________ ______________________________________________________________________
QUALITY CONTROL:

The controls and calibrator included in the test kit must be used with each run. Results cannot be validated if the control values deviate from the expected values stated on the quality control certificate. If the values specified for the controls are not achieved, the test results may be inaccurate and the test should be repeated. The positive control and negative control are intended to monitor for substantial reagent failure, but will not ensure precision at the assay cut-off. Additional controls may be required according to guidelines or local, state, and/or federal regulations (such as 42 CFR 493.1256) or accrediting organizations. 
QC Testing Frequency and Documentation:
For this facility, External QC is run:______________________________________________                                                                                                   

Results of External QC and action(s) taken when control results are unacceptable are documented:________________________________________________________________

CALCULATIONS:
Ratio-based analysis: Results can be evaluated by calculating a ratio of the OD value of the control or patient sample over the OD value of the calibrator. Calculate the ratio according to the following formula:


Recommended interpretation of results:
OD of the control or patient sample / OD of calibrator = Ratio
	Ratio < 0.8:
	Negative

	Ratio 0.8 to < 1.1:
	Borderline

	Ratio 1.1:
	Positive


Determination of assay cut-off: This recommendation is based on a ROC analysis from the results of 81 reference samples obtained from the Centers for Disease Control and Prevention in Atlanta, GA.

INTERPRETATION OF RESULTS:

· A negative serological result does not exclude an infection, particularly in the early phase of an infection. 

· All positive or borderline results should be followed up with IgM and/or IgG Western blot testing. 

· For Lyme disease diagnosis, the clinical picture of the patient always needs to be taken into account along with the serological findings.

In the event this test becomes inoperable, this facility’s course of action for patient samples is:_______________________________________________________________________

REPORTING OF RESULTS:

Negative test:  Report test results as: “IgG and/or IgM class antibodies against Borrelia burgdorferi absent or below the level of detection of the assay.”
Positive test:  Report test results as: “IgG and/or IgM class antibodies against Borrelia burgdorferi present.”
EXPECTED VALUES:

The range of values and positivity of different populations among different studies with the  Premier Lyme Combo Ab test kit are presented below with available patient demographics.
	Population
	n
	Sex
	Age range
	Ratio results
	Qualitative results

	
	
	
	
	Mean
	Range
	Std. dev.
	Positive or borderline
	%

	Prospective study
	418
	173 men,

243 women,

2 unknown
	19-76 y;

2 unknown
	1.5
	0.0 - 9.8
	2.29
	140
	33.5%

	Sensitivity study
	100
	36 men,

52 women,

12 unknown
	16-80 y;

12 unknown
	5.1
	0.2 - 10.7
	3.38
	95
	95.0%

	CDC panel (Lyme disease)
	35
	unknown
	unknown
	4.2
	0.3 - 8.5
	2.79
	32
	80.0%

	Normal

endemic
	98
	89 men,

9 women
	18-56 y
	0.4
	0.1 - 5.8
	0.85
	3
	3.1%

	Normal

non-endemic
	100
	82 men,

18 women
	2-76 y
	0.3
	0.1 - 3.8
	0.40
	5
	5.0%


Note: It is recommended that each laboratory determine its own normal range based on the population and equipment used.

ASSAY SPECIFICITY:
The levels of anti-Borrelia burgdorferi antibodies from asymptomatic populations were analyzed with the Premier Lyme Combo Ab in a panel of 98 samples from an endemic region (Pennsylvania; 89 men and 9 women; age range: 18 to 56 y) and in another panel of 100 samples from a non-endemic region (Tennessee; 82 men and 18 women; age range: 2 to 76 y).  The results are shown below.

	Sample type
	n
	Negative
	Equivocal
	Positive
	% Equivocal + positive

	Endemic
	98
	95
	0
	3
	3.1%

	Non-endemic
	100
	95
	3
	2
	5.0%


CROSSREACTIVITY:

Cross reactivity was investigated using a panel of 886 serologically characterized sera positive for antibodies against different disease conditions and the results obtained are shown in the table below.

	No.
	Panel
	n
	Lyme ELISA (IgG/IgM)

	
	
	
	Negative
	%

	1
	Anti-Treponema pallidum
	88
	87*
	98.9

	2
	Anti-Adenovirus
	50
	50
	100.0

	3
	Anti-Bordetella pertussis toxin
	50
	50
	100.0

	4
	Anti-Bordetella FHA
	50
	50
	100.0

	5
	Anti-CMV
	50
	50
	100.0

	6
	Anti-EBV-CA
	50
	47
	94.0

	7
	Anti-Helicobacter pylori
	50
	50
	100.0

	8
	Anti-HSV-1
	50
	50
	100.0

	9
	Anti-Influenza virus type A
	50
	50
	100.0

	10
	Anti-Influenza virus type B
	50
	50
	100.0

	11
	Anti-Measles virus
	50
	50
	100.0

	12
	Anti-Mumps virus
	50
	50
	100.0

	13
	Anti-Mycoplasma pneumoniae
	50
	50
	100.0

	14
	Anti-Parainfluenza virus types 1-4
	50
	50
	100.0

	15
	Anti-RSV
	50
	50
	100.0

	16
	Anti-Parvovirus B19
	35
	34
	97.1

	17
	ANA
	14
	14
	100.0

	18
	Rheumatoid arthritis
	17
	16
	94.1

	19
	Fibromyalgia
	18
	18
	100.0

	20
	Multiple sclerosis and other neurological diseases
	22
	22
	100.0


· 1 Borderline sample counted as positive.

TESTS FOR INTERFERING SUBSTNCES:

Hemolytic, lipemic and icteric samples showed no influence on the result up to a con- centration of 1000 mg/dl for hemoglobin, 2000 mg/dl for triglycerides and 40 mg/dl for bilirubin in this ELISA.

LIMITATIONS OF THE PROCEDURE:
1. This kit is used as an aid in diagnosis only. A positive result should be interpreted with clinical findings and other serological tests.

2. The results obtained from this assay are not diagnostic proof of the presence or absence of Lyme disease. Interpret test results of specimens from immunosuppressed patients with caution.

3. The binding activity of the antibodies and the activity of the enzyme used are temperature- dependent. It is therefore recommended using a thermostat in all three incubation steps. The higher the room temperature during the incubation steps, the greater will the OD values be. Corresponding variations apply also to the incubation times. However, the calibrator is subject to the same influences, with the result that such variations will be largely compensated in the calculation of the results.
4. Insufficient washing (e.g., less than 3 wash cycles, too small wash buffer volumes, or shortened reaction times) can lead to incorrect high OD values.

5. Sodium azide has been known to inhibit conjugate activity. Clean pipette tips must be used for the conjugate addition so that sodium azide is not carried over from other reagents.

6. Adaptation of this assay for use with automated sample processors and other liquid handling devices, in whole or in part, may yield differences in test results from those obtained using the manual procedure. It is the responsibility of each laboratory to validate that their automated procedure yields test results within acceptable limits.

PERFORMANCE CHARACTERISTICS:

Refer to Directional Insert – premier® Lyme Combo Ab
REFERENCES:

Refer to Directional Insert – premier® Lyme Combo Ab
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