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I.        Intended Use

Quanta LiteTM Thyroid T is an enzyme-linked immunosorbent assay (ELISA) for the semi-quantitative detection of Thyroglobulin IgG autoantibodies in human serum.  The presence of antibodies to human Thyroglobulin antigen can be used in conjunction with clinical findings and other laboratory tests to aid in the diagnosis of Hashimoto’s Thyroiditis.

II.       Explanation of Test

Circulating IgG autoantibodies have been widely implicated in the etiology of autoimmune thyroid disease and both thyroglobulin and microsomal antibodies are measured routinely in clinical practice. Serum autoantibodies to thyroid microsomal antigen(s) are commonly found in patients with thyroid autoimmune diseases and their presence correlates well with histological changes in Hashimoto’s thyroiditis.   Antibodies to thyroid microsomal antigens are positive in 70-90% of patients with chronic thyroiditis. These antibodies are also found in 64% of patients with primary hypothyroidism, 50% with thyrotoxoicosis, 10% with simple goiters and 17% with thyroid tumors. Thyroglobulin antibodies are detected at high titers, mainly in autoimmune thyroiditis and Graves’ disease.  Serum autoantibodies to thyroglobulin/colloid have been found in 40-70% of patients with chronic thyroiditis and in smaller percentages of patients with thyrotoxicosis and nontoxic goiters.

Thyroid antibodies have been investigated classically by means of precipitation reactions, latex fixation, hemagglutination and immunoflourescence.  Recently newer ELISA techniques have been developed.  These ELISA procedures have been found to be more sensitive than either hemagglutination or immunoflourescence and at the same time are more objective and are not subject to interference by agglutination inhibition factors or

heterophile antibodies.

III.       Principles of the Procedure

Purified human thyroglobulin antigen is bound to the wells of a polystyrene microwell plate under conditions that will preserve the antigen in its native state.  Pre-diluted controls and diluted patient sera are added to separate wells, allowing any thyroglobulin antibodies present to bind to the immobilized antigen.  Unbound sample is washed away and an enzyme labeled anti-human IgG conjugate is added to each well.  A second incubation allows the enzyme labeled anti-human IgG to bind to any patient antibodies which have become attached to the microwells.  After washing away any unbound enzyme labeled anti-human IgG, the remaining enzyme activity is measured by adding a chromogenic substrate and measuring the intensity of the color that develops.  The assay can be evaluated spectrophotometrically by measuring and comparing the color intensity that develops in the patient wells with color in the control wells.

IV.      Reagents and Materials Supplied with Kit

Store all the kit reagents at 2-8°C. Do not freeze.  Reagents are stable until the expiration date when stored and handled as directed.

1. Polystyrene microwell ELISA plate coated with a purified thyroglobulin antigen

     (12-1x8 wells), with holder in foil package containing desiccants.

2. ELISA Negative control, 1 vial of buffer containing preservative and human serum with no human antibodies to thyroglobulin, prediluted 1.2 mL.
3. Thyroid T ELISA Low Positive, 1 vial of buffer containing preservative and   human serum antibodies to thyroglobulin, prediluted 1.2 mL.

4. Thyroid T ELISA High Positive (Calibrator A), 1 vial of buffer containing preservative and human serum antbdodies to thryoglobulin, prediluted, 1.2 mL.

5. Thyroid T ELISA Calibrator B, 1 vial of buffer containing preservative and human serum antibodies to thyroglobulin, prediluted 1.2 mL.

6. Thyroid T ELISA Calibrator C, 1 vial of buffer containing preservative and human serum antibodies to thyroglobulin, prediluted 1.2 mL.

7. Thyroid T ELISA Calibrator D, 1 vial of buffer containing preservative and human serum antibodies to thyroglobulin, prediluted, 1.2 mL.

8. Thyroid T ELISA Calibrator E, 1 vial of buffer containing preservative and human serum antibodies to thyroglobulin, prediluted, 1.2 mL.

9. HRP Sample Diluent, 1 vial-colored pink containing Tris-buffered saline, Tween 20, protein stabilizers and preservative, 50 mL.
10. HRP Wash concentrate, 1 vial of 40x concentrate-colored red containing Tris-

buffered saline and Tween 20, 25 mL.

11. HRP IgG Conjugate, (goat), anti-human IgG, 1 vial-colored blue containing         buffer, protein stabilizers and preservative, 10 mL.

12. TMB Chromogen, 1 vial containing stabilizers, 10 mL.

13. HRP Stop Solution, 0.344M Sulfuric Acid, 1 vial-colorless, 10 mL.

V.       Additional Reagents Required But Not Provided

1. CLRW (Clinical Lab Reagent Water)

2. Reagent Grade Denatured Ethanol (Cardinal)

3. QUANTA-Lyser (SIAS)

4. Microdilution Tubes (INOVA)

5. Sample Cups with Caps (INOVA)

6. Large and Small Reagent Containers with Screw Caps (INOVA)

7. Contrad (INOVA)

VI. Reagent Preparation and Storage
1. Bring all reagents and samples to room temperature (20-26°C)

2. Dilute the HRP Wash Concentrate 1:40 by adding the contents of the HRP Wash                          Concentrate bottle (25 mL) to 975 mL of CLRW into a QUANTA-Lyser Bottle. The diluted buffer is stable for 1 week at 2-8°C. 

3. Do not dilute the Thyroid T ELISA Low Positive, Thyroid T High Positive and   EISA Negative Controls



WARNING:  Exposure of wells to moisture or contamination by dust or other particulate matter will result in antigen degradation, leading to poor assay precision and potentially false results.

VII.
Specimen Collection





The test is performed on serum only (from red top tube). Separate serum by centrifugation. Serum samples may be stored refrigerated (2-8°C) up to 48 hours. If the sample cannot be tested in this period, store frozen at -20°C. Frozen samples are stabile for up to 6 months. Repeat freezing and thawing should be avoided. Do not perform the test on grossly hemolyzed or lipemic serum. Lipemic serum should be spun at 10,000 rpm for 20 minutes to remove contaminating lipids.

Standard Aliquot volume = 250 µL

Minimum Aliquot volume = 100 µL

Grossly Hemolyzed: Reject
Grossly Lipemic: Spin at 10,000 rpm for 20 min.

VIII. 
Assay Procedure

1. Perform QUANTA-Lyser start-up and daily maintenance procedures. Refer to 

 QUANTA-Lyser Operation and Maintenance Procedure (Doc# IMM162).
2.   Call a SOFT pending list by test code ATHYG. After locating all samples build a        SOFT Tasklist by template ATHYG, refer to Soft Immunology Manual         (Doc# Imm120).

3.   Samples are normally run in barcoded 13x75 aliquot tubes with a minimum volume of 200 µL. Sample volumes of 100-200 µL can be run using sample cups. Place all sample tubes and cups into the appropriate racks.  Be sure the barcodes face left. 


4.   In the QUANTA-Lyser software, select the barcode icon and enter the number of samples to be run. Click OK. 

5.   The computer will then prompt to slide the rack(s) onto the instrument platform. Load each rack (called a strip by the QUANTA-Lyser) as the instrument prompts to load. 

6.   After the strips (racks) have been read, a Worklist will appear. If barcodes are   not read or a sample cup is used, an error message will appear indicating which positions have not been read.  The software will then prompt to: Abort, Retry, or Ignore.  Clicking on the "Ignore" prompt will bring up the current Worklist and allow the operator to manually enter the missing order number. 

7.   Next select the Methods icon to open up the test menu. Select the Thyroid T Curve assay. Click the Run icon (traffic light on toolbar).  The instrument will then open up another box that says:  Predilution plate needs______ wells.  Serial dilution plates need wells. Do you want to change the predilution plate and serial dilution plate wells?  Click YES and replace all predilution plate and serial dilution plate tubes.  After predilution and serial dilution tubes have been replaced, click OK.

WARNING:  DO NOT REMOVE THE PREDILUTION OR DILUTION TUBE BLOCK. ANY MISALIGNMENT OF PREDILUTION OR SERIAL DILUTION TUBE BLOCKS CAN AND WILL CAUSE SERIOUS DAMAGE TO THE PROBES.  

8.  A new screen will open:  the upper half is a timeline screen and the bottom 
half is a tab screen with tabs for slides, plates. Select the plates tab.  This will open up a new window which will indicate how many strips along with blank wells that are needed for testing. Place the ELISA plate into ELISA plate 
position one.

9.  Select the Standards and Controls tab.  The instrument will then indicate where to load the controls and calibrators onto the standards and controls rack. 

10.    Next select the Reagents tab.  The instrument will then open up another screen which will indicate where to load the reagents and diluents (which racks) and what line(s) to use for the wash solution.  Be sure to insert required line into wash bottle.  Use the inserts at the top of the bottle to prevent the wash line from coming out of the bottle during the run and causing air to be aspirated into the lines during the run.

11.     Before starting the QUANTA-Lyser, check that all racks, reagents, and tubes have been loaded properly.  Then click the Start icon (traffic light). Enter the kit 
           name, lot number and expiration date and click OK.  

12.   After the instrument has started running, click on the "Time Schedule Tab".  A "real time" schedule will appear on the bottom of the screen showing all of the test steps that will be performed by the instrument.
13.   When the test run is complete, a message will pop-up saying that the "Session is Ended".  Click OK and remove the test plate, and all reagents, samples, and controls.  Remove the wash line from the wash bottle and put the line back into the CLRW bottle.

 14.   The results are automatically printed by the Quantalyser when the run is finished.  Alternately you can print the result sheets and data for the run by selecting the Worklist icon, then select the plates directory. Click on the month and the date wanted.  Next select the "read" function and then select print and the data/results will be printed.

IX.
Calculation of Results

1. The average OD for each set of duplicates is first determined.  The reactivity for each sample can then be calculated by dividing the average OD of the sample by the average OD of the Thyroid T ELISA Low Positive. The result is then multiplied by the number of units assigned to the Thyroid T ELISA Low Positive found on the label. (Calculation performed by the instrument software).
Sample Value
=           Sample OD                   X   Thyroid T ELISA Low                         _________________________    

                                       Thyroid T ELISA Low Positive OD   

Reactivity is related to the quality of antibody present in non-linear fashion.  
While 
increases and decreases in patient antibody concentrations will be 

reflected in a corresponding rise or fall in reactivity, the change is not 

proportional (i.e. a doubling of the antibody concentration will not double 

the reactivity.).  
2. All results are calculated and reported out in WHO units by the QUANTA-Lyser computer.  The patient results in OD’s are read off the standard curve.  The standard curve is a log-log curve and is linear.

3. The Analyical Measuring Range (AMR) is 62.5 to 1000 WHO units.  All results that are less than 62.5 are reported out as <62.5.  All results greater than >1000 WHO units are reported out as >1000 units.  All other results are reported out to one decimal place.  These results are entered directly into the LIS under the test code ATHYG.

X.       Quality Control 

            1.  The absorbance of the prediluted Thyroid T High positive control must be

greater than the absorbance of the prediluted Thyroid T Low positive, which must

be greater than the absorbance of the prediluted ELISA negative control.

2.  The prediluted Thyroid High positive control must have an absorbance of

greater than 0.8 while the prediluted  ELISA Negative control absorbance

cannot be over 0.2.

3.  The Thyroid T ELISA Low Positive absorbance must be more than twice the

ELISA Negative  Control or over 0.25.

4. The Negative Control must have a CV of <=30%. If the negative control is >30% and all other controls are OK, consult a supervisor before reporting out the results.

.           5. All Positive samples (including Calibrators and controls) must have a CV of         <=20%.  If any calibrators or positive controls have a CV of  >20% the run must be repeated.  


New Kit Lots

All new kit lots are verified by testing a negative, a weak positive and a moderate to strong positive that were previously tested by a different lot. 

XI.
Interpretation of and Reporting of Results


Interpretation:

1. 
Numerical results are reported to one decimal place. The samples can then be classified as Negative, Weak positive, or Moderate to Strong Positive according to the table below.

                                Negative                     

<138.0 WHO units

                                Weak Positive               
             138.0 – 265.0 WHO units

                                Moderate to Strong Positive  
>265.0 WHO units
2. All positive samples should have OD’s of <=20%, if not repeat the test. All negative samples should have a CV of <=30%. %.  If not, repeat the assay or consult a supervisor. The supervisor may approve runs in which the CV is >30% if both absorbance values are less than 0.2 and the CV does not exceed 50%.
3. A positive result indicates the presence of thyroglobulin antibodies and suggests the possibility of Hashimoto’s Thyroiditis.

4. A negative result indicates no thyroglobulin antibody or levels below the cutoff of the assay.

Reporting:

1. Enter all results manually in to the SOFT LIS by Tasklist. Use test name ATHYG, refer to Soft Immunology Manual (Imm 120). Report results to one decimal place. 
2. All results that are less than 62.5 are reported out as <62.5.  All results greater than >1000 WHO units are reported out as >1000 units.  

3. The following comment will appear on each result: 

As of June 5, 2012, the Thyroglobulin Antibody IgG test 

will be performed in the Clinical Immunology Laboratory at 

Yale-New Haven Hospital utilizing a Semi-Quantitative 

Enzyme-Linked Immunosorbent Assay from Inova Diagnostics.

 (This portion of the comment will only be present for the first 6 months)

Reference Range for Thyroglobulin Antibody, IgG:

 

<138.0 WHO Units - Negative

138.0 – 265.0 WHO Units - Weak Positive 

>265.0 WHO Units - Moderate to Strong Positive

 XII.     Reference Ranges

Negative                                  
<138.0 WHO units

Weak Positive                         
138.0 – 265.0 units

Moderate to Strong Positive    
>265.0 units

XIII.       Limitations of the Procedure

1.   The presence of immune complexes or other immunoglobulin aggregates in the      patient sample may cause an increased level of non-specific binding and produce false positives in this assay.

2.  Not all Hashimoto’s Thyroiditis patients are positive for thyroglobulin.

3.  Results of this assay should be used in conjunction with clinical findings and other serological tests.

4.  The assay performance characteristics have not been established for matrices    other than serum.

XIV.
YNHH Validation Data

 Correlation:
Correlation was performed by comparing the results of 92 samples previously run at YNHH by IHA (Indirect Hemaglutination Assay). 

Negative Agreement was 90.2% (46 of 51), of the 5 samples that were positive by ELISA, 2 were in the Weak Positive range and 3 were in the Mod to Strong Positive range.

Positive Agreement was 80.5% (33 of 41). All 8 of the IHA positive samples that were Negative by ELISA had titers </= 1:40.

Overall Agreement was 85.9% (79 of 92). The differences in agreement may be explained by a greater sensitivity of the ELISA assay compared to IFA. The ELISA is also more objective and not subject to interference by agglutination inhibition factors or heterophile antibodies.


Intra-run Precision: 
Intra-assay performance was evaluated by testing of 3 specimens, a Negative, a Weak Positive and a Moderate to Strong Positive 4 times on a single run. All results were comparable to that of the manufactures precision and reproducibility studies.

Negative: CV 0.0%, 

Weak Pos: CV 4.5% , 

Mod to Strong Pos: CV 0.0%

Inter-run Precision: 
Inter-assay performance was evaluated by testing of 3 specimens, a Negative, a Weak Positive and a Moderate to Strong Positive on 4 different runs. All results were comparable to that of the manufactures precision and reproducibility studies.

Negative: CV 0.0%, 

Weak Pos: CV 7.2% , 

Mod to Strong Pos: CV 4.4%

Reference Range Verification:

The reference range, suggested by the manufacture, of <138 WHO units was verified by running 20 patient samples from our YNHH population. Of the 20 samples run, 19 were Negative and one sample was Positive which is within allowable error for reference range verification.

XIV.  Manufactures Validation Data 

The ability of the Quanta LiteTM Thyroid T ELISA to detect thyroglobulin antibodies was evaluated by comparison to a commercially available hemagglutination test.  Results of the hemagglutination test were determined according to the manufacturers insert.

Normal Range

One hundred and one random serum samples were selected and tested by the Thyroid T ELISA assay.  The mean ratio of the sample population was 0.186 with a standard deviation of 0.087.  The range of the population ratio was 0.12 to 0.79.  This trial indicates that the average normal sample is 4.8 standard deviations below the cut-off (single point calibration).

Relative Sensitivity and Specificity

To determine the relative sensitivity and specificity of the assay, 50 samples submitted for thyroid testing were tested by both the hemagglutination and the ELISA methods.

Of the 50 samples, 30 were positive and 18 were negative by both methods.  One sample was positive by hemagglutination, but negative by ELISA.  The final sample was positive by ELISA but negative in the hemagglutination assay.  



Relative Sensitivity    96.8%        

Relative Specificity    94.7%

                        Relative Efficiency     96.0%

Precision and Reproducibility

The precision and reproducibility of the assay was measured by running six replicates each of negative, moderate positive, and strong positive samples in four separate assays.  The mean of the strong positive was 4.58, the moderate positive was 1.90 and the negative was 0.197.  The standard deviation and coefficient of variation for each sample are summarized below.

                                   
 Negative              Strong Positive            Moderate Positive

                                
SD      CV               
 SD        CV                    SD          CV

      
 Overall           
 0.018     8.9%           0.257      5.6%                0.104      5.7%

      
 Within Run     0.015     7.4%           0.069      1.5%                0.048      2.5%

       
Between Run  
 0.014    7.3%            0.284       6.2%               0.114      6.0%                           
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