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1. INTENDED USE 
 
This kit is an in-vitro laboratory assay for the determination of IgM class Antibodies against Varicella-
Zoster Virus. 
 
 
2. INTRODUCTION 
 
Varicella-Zoster Virus (HHV-3, human herpes virus) belongs to the a-sub-family of herpesviridae. Virus 
particles measure around 145nm in diameter and consist of double stranded DNA, are surrounded by 
an icosahedral protein capsid and an envelope which contains both host cells and viral components. 
Transmission of the virus is usually in respiratory secretions. A single serotype causes varicella 
(commonly known as chickenpox), an highly infectious childhood disease, and zoster (also known as 
shingles), a neurodermic disease. Varicella is the acute disease which follows primary contact with the 
virus. Varicella is found world wide and most commonly affects children between the ages of 2 and 6. 
The course of the disease is usually mild but can become complicated in immunocompromised children. 
Rare fatal cases show multiple necrotic lesions in the brain, lung, kidneys, spleen, bone marrow and 
occasionally in the intestinal tract. In adult infections the disease is more severe and complications can 
be more common. The incubation period for  Varicella is approximately 10-20 days. Zoster is the 
response of the partially immune host to a reactivation of the varicella virus present in the body in latent 
form. It is generally of low incidence and appears with increasing frequency and severity with advancing 
age. The incubation period is approximately 7-20 days. Usually the process remains localised; 
generalisation is frequently encountered in a state of immunosuppression. Fatal cases are very rare and 
nearly always caused by an underlying disease. 
 
The detection of IgG/IgM antibodies in serum allows for the determination of the immune status of 
patients and the recommendations about the necessity of immunisation. 
 
 
 
3. PRINCIPLE OF THE TEST 
 
The Varicella Zoster Virus (VZV) antibody test is an indirect solid-phase enzyme immunoassay that 
detects VZV specific IgM in human serum. 
 
VZV antigens (coated onto microwells) bind corresponding antibodies in patient’s serum, forming an 
IgM-Ag complex. Anti-human IgM conjugated with the enzyme horseradish peroxidase (HRP) is added 
and binds to immobilized IgM. 
 
This complex is then reacted with a specific substrate, Tetramethylbenzidine (TMB), to yield a blue 
colour. The intensity of the colour is proportional to the amount of VZV-specific IgM antibodies in the 
serum. Sulphuric acid is added to stop the reaction. This produces a yellow endpoint colour.  
 
Following termination of colour development, the absorbance is measured at 450nm and reference at 
620nm. 
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4. KIT COMPONENTS 
 

1. Varicella-Zoster  Virus (VZV) Coated Wells  (IgM): 12 breakapart 8-well snap-off strips coated 
with VZV antigen; vacuum sealed, in resealable aluminium foil.  

 
2. Varicella-Zoster  Virus IgM Positive Control***: 1 bottle containing 2 ml; coloured yellow; ready 

to use; red cap.  
 

3. Varicella-Zoster  Virus IgM Cut-off Control***: 2 bottle containing 1.5 ml; coloured yellow; ready 
to use; yellow cap.  

 
4. Varicella-Zoster  Virus IgM Negative Control***: 1 bottle containing 2 ml; coloured yellow; ready 

to use; blue cap.  
 
5. IgM Sample Diluent ***: 2 bottles containing 50 ml of buffer for sample dilution; pH 7.2 ±    0.2; 

coloured green; ready to use; Green cap. Contains antihuman IgG class antibodies for the 
removal of rheumatoid factor. 

 
6. Varicella-Zoster  Virus anti-IgM conjugate**: 2 bottles containing 10 ml of peroxidase labelled 

rabbit antibody to human IgM; coloured red, ready to use; red cap. 
 
7. Washing Solution (20x conc.)*: 1 bottle containing 50 ml of a 20-fold concentrated buffer (pH 

7.2 ± 0.2) for washing the wells; white cap. 
 

8. TMB Substrate Solution: 1 bottle containing 15 ml 3,3',5,5'-tetramethylbenzidine (TMB);  ready 
to use; amber cap. Colourless solution. 

 
 9. Stop Solution: 1 bottle containing 15 ml sulphuric acid, 0.2 mol/l; ready to use; clear cap 
  
* contains 0.01 % Kathon after dilution  
** contains 0.2 % Bronidox L  
*** contains 0.1 % Kathon  
 
       10.  1 Strip holder  
 
       11.   1 Package Insert  
 
 
5. OTHER EQUIPMENT REQUIRED BUT NOT SUPPLIED 
 
This  protocol has been validated for the Triturus™ Analyser 
 
1.  MICROWELL PLATE READER (capable of reading at 450 / 620 nm).  

2.    WASH BOTTLE - 500mL or suitable MICROWELL PLATE WASHER.  

3.   MEASURING CYLINDERS 

4.   MULTICHANNEL PIPETTE  

5.   REAGENT TROUGHS  

6.    VARIABLE VOLUME PIPETTORS (10µL – 2mL) AND DISPOSABLE TIPS 

7.    INCUBATOR 37°C 

8.    DISTILLED WATER 

9. VORTEX TUBE MIXER 

10. TIMER 

11. DISPOSABLE TUBES 



 

3 

6. ASSAY PROCEDURE 
 

• Review all instructions thoroughly before testing. 
 

• Room temperature incubations should be performed at 20 – 24°C. 
 

• All reagents, samples and controls should be brought to room temperature before use. 
 

• Unused strips are to be returned to the foil pouch along with the desiccant and resealed. 
 

• The kit components should not be left at room temperature for longer than the procedure 
requires.  Store kits and kit components at 2 – 8°C when not in use. 

 
• Kit components from different lot numbers should not be interchanged. 

 
• The WASH BUFFER CONCENTRATE (20x) may crystalise at 4°C. Incubate in a 37°C 

water bath until crystals have dissolved. 
 

• To ensure accurate quantification, it is essential that all pipettes used in the assay are 
calibrated and a fresh tip is used for cut-off, controls and samples. 

 
• Specimens can be stored at 2-8°C for 5 days before testing. If the assay is not completed 

within this time then aliquot and freeze (-20 to -70°C). Avoid repeated freezing and thawing. 
 

• This assay requires   1 well for substrate blank 
1 well for negative control 
2 wells for cutoff 
1 well for positive control 

 
• Once started, finish the assay without interruption. 

 
 
1. Perform a 1/101 dilution on the test sera. 
 
NB: CONTROLS ARE READY TO USE 

 
2. Remove the required number of microwells from the sealed bag and place them in the holder. 

Ensure unused wells are resealed and stored at 4°C. 
 

3. Pipette 100μl of diluted samples and ready-to-use controls to the appropriate wells. Remember to 
leave a substrate blank. 
 

4. Incubate for 60 MINUTES ± 5 MINUTES AT 37±1°C 
 

5. Dilute the WASH BUFFER CONCENTRATE (20x) 1/20 with distilled water. Place in either a wash 
bottle or plate washer reservoir. 

 
6. Wash Procedure: Aspirate the samples from the wells and then fill all wells with diluted WASH 

BUFFER (350µL/well) soak for 20 seconds on the first wash. Repeat the above for 4 more cycles 
but with no soak time.   
NB: The washing protocol needs to be programmed for a STRIP WASH not a plate wash. 
 

7. Add 100µL of Varicella-Zoster Virus anti-IgM CONJUGATE to all microwells except the substrate 
blank. 
 

8. Incubate the plate for 30 MINUTES ± 5 MINUTES at ROOM TEMPERATURE. 
 

9. Wash the plate as in step 6 using a plate wash. NB : no soak time is required in this wash step. 
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10.  Add 100µL/well of TMB SUBSTRATE to all microwells. Incubate the plate at ROOM 

TEMPERATURE for 15 MINUTES. 
 
11. Stop the reaction by adding 100µL/well of STOP SOLUTION to the microwells.   
 
12. Read the plate at 450/620nm within 15mins of stopping the reaction 
 
13. Calculate the corrected optical densities (O.D.) by subtracting the Blank O.D. from the mean O.D. of 

the controls and samples. 
 
   

7. CALCULATION AND INTERPRETATION OF RESULTS 
 

      The CUT-OFF is the mean absorbance value of the Cut-off control OD’s. 
 

Samples are considered DETECTED if the absorbance value is higher than 10% over the cut-
off. 

 
Samples are considered NOT DETECTED if the absorbance value is lower than 10% below the 
cut-off. 

 
Samples with an absorbance value 10% above or below the cut-off should not be considered as 
clearly DETECTED or NOT DETECTED but in a grey zone. 

 
It is recommended to repeat the test again 2 -4 weeks later with a fresh sample. If results in the 
second test are again in the grey zone the sample is to be considered NOT DETECTED.  
 
 
If a unit result is required apply the following formula 
 
 
Patient (mean) OD   x    10            =      ?? units 
              Cut-off 
 
Cut-off :  10 units 
Grey Zone: 9-11 units 
Negative: <9 units 
Positive : >11 units 
 
 

 
8. PRECAUTIONS 
 
1. In compliance with article 1 paragraph 2b European directive 98/79/EC, the use of this in      

 vitro diagnostic medical devices is intended by the manufacturer to secure suitability, performances 
and safety of the product. Therefore the test procedure, the information, the precautions and 
warnings in the instructions for use have to be strictly followed. The use of the test kits with 
analysers and similar equipment has to be validated. Any change in design, composition and test 
procedure as well as for any use in combination with other products not approved by the 
manufacturer is not authorized; the user himself is responsible for such changes. The manufacturer 
is not liable for false results and incidents for these reasons. The manufacturer is not liable for any 
results by visual analysis of the patient samples. 

 
2. All components containing material of human origin have been tested and found NOT DETECTED 

for HBsAg, anti-HCV and antibodies to HIV. They should still, however, be treated as though they 
were potentially infectious. 
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3.  Do not substitute any component for the ones supplied with the kit. 
 
4. All components that contain preservatives must have care exercised in handling/disposing of these 

products.  
 
5. Heat inactivation or repeated freezing and thawing of serum samples may cause erroneous results. 
 
6. Performing the assay at temperatures other than those stated may cause erroneous results. 
 
7. Do not use components after the expiry date stated on the label. 
 
8. Care should be taken to reduce microbial contamination of reusable kit components. 
 
9. To avoid cross-contamination do not interchange screw caps of components. 
 
10. It is recommended that external or "in-house" controls be included with each assay. 
 
 
WARNING: In the used concentration Bronidox L has hardly any toxicological risk upon contact 
with skin and mucous  membranes!  
 
WARNING: Sulphuric acid irritates eyes and skin. Keep out of the reach of children. Upon 
contact with the eyes, rinse  thoroughly with water and consult a doctor!  
 
 
 
9.  REAGENT STORAGE AND SHELF LIFE 
 

• All kit components must be stored at 2 – 8°C. All reagents are stable until labelled expiration 
date when stored at  2 – 8°C. 

 
 
10. SPECIMEN COLLECTION 
 

• Blood should be collected by venepuncture. 
 

• Specimens can be stored at 2-8°C for 5 days before testing. If the assay is not completed 
within this time then aliquot and freeze (-20 to -70°C). Avoid repeated freezing and thawing. 

 
 
11. QUALITY CONTROL 
 

• The Substrate Blank, Cutoff, Positive Control and Negative Control should be run each time the 
assay is performed. 

 
• Substrate blank: Absorbance value lower than 0.300.  

 
• Negative control: Absorbance value lower than 0.200.  

 
• Cut-off control: Absorbance value between 0.250 and 0.900.  

 
• Positive control: Absorbance value equal to or greater than the cut-off value.  

 
 
 
 



 

6 

12. LIMITATIONS 
 

• As with other diagnostic test procedures, the results obtained serve only as an aid to diagnosis 
and should not be interpreted as diagnostic in themselves. 

 
• Data from immunocompromised patients and newborns have only restricted value. 

 
• Bacterial contamination or repeated freeze-thaw cycles of the specimen may affect the 

absorbance values 
 

• Interferences with haemolytic, lipemic or icteric sera are not observed up to a concentration of 
10 mg/ml haemoglobin, 5 mg/ml triglycerides and 0.2 mg/ml bilirubin.  

 
 
13. TECHNICAL PERFORMANCE 
 
A. INTRA-ASSAY VARIATION   
 

Sample No. n Mean  %CV 
Pos Serum 8 1.19 5.2 

 
 
B. INTER-ASSAY VARIATION   
 

Sample No. n Mean %CV 
Pos. Serum 16 1.19 4.2 

 
• The diagnostic specificity is defined as the probability of the assay scoring a negative in the 

absence of the specific analyte.  
It is >98 %.  

 
• The diagnostic sensitivity is defined as the probability of the assay scoring a positive in the 

presence of the specific analyte.  
It is 88 %.  

 
 
14. REFERENCES 
 
Croen,K..D., S.E. Straus: VZV latency. Ann. Rev. Microbiooogy.45 (1991) 265-285 
 
Dlugosch,D., A.M. Eis-Hübinger, J-P. Klei  et al.: Diagnosis of acute and latent VZV infections using 
polymerase chain reaction. J. Med. Virol 35 (1991) 136-141 
 
Enders,G., VZV infections is pregnancy. Prog.med. Virol. 25 (1984) 166-196 
 
Harper, D.R., H.O. Kangro, R.B. Health: Serologival responses in Varicella and zoster assayed by 
immunoblotting. J. Med. Virol. 25 (1988) 387-398 
 
 
 
 
 
 
 
 
 



 

7 

15. LIMITED EXPRESS LIABILITY 
 

The manufacturer makes no express warranty other than the diagnostic kit will measure IgM 
antibodies against Varicella-Zoster Virus when used in accordance with the manufacturer's 
instructions. The use of the diagnostic kit for any other purpose or for the clinical diagnosis of a 
disease state is outside the intended use of this product.  
 
The manufacturer disclaims any and all implied merchantability, fitness for use or implied utility for 
any other purpose. Any or all damages for failure of the diagnostic kit to perform according to its 
instructions are limited to the replacement value of the kit.  

 
In some jurisdictions the law makes these disclaimers unenforceable and, accordingly all or part of 
the disclaimer may not apply to all users. 
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