Thermo BioStar Strep B OIA( CLIA Packet




Laboratory: 





 Date Implemented: 




Address: 







STREP B OIA® (Rapid Test) LABORATORY PROCEDURE

1. Principle of the Test
The STREP B OIA test involves the extraction of a carbohydrate antigen unique to Group B streptococci from the cervical or vaginal swab specimen and the subsequent use of Optical ImmunoAssay technology for the qualitative detection of this specific antigen. The Optical ImmunoAssay (OIA) technology allows the direct visual detection of the physical change in optical thickness of molecular thin films resulting from the binding reactions between antibodies and antigens. The signal is generated by the change in the reflection of light through the molecular thin films formed on an optical substrate.

White light reflected through the molecular thin film results in a predominant visual background gold color. This color will not change unless the thickness of the optical molecular thin film is changed (Figure 1). When a liquid sample containing antigen from Group B streptococci is placed on the test surface, binding occurs between the antigen and immobilized antibody, causing an increased thickness in the molecular thin film. Once this reaction takes place, the optical path through the film is changed, causing a corresponding change in the gold color to purple/blue, thereby indicating a positive result. The change in optical thickness is due to the binding of specific antigen. If the antigen is not present in the sample, no binding takes place. The original molecular thickness remains unchanged and the test surface retains its original gold color, indicating a negative result. The clear endpoint and unequivocal results observed with the optical detection system lead to a very sensitive easily interpreted assay system.
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Figure 1. Illustrative side view of the test surface showing the change in optical path due to the immunological reaction of a positive specimen.

2. Specimen Collection/Treatment
The technique of swabbing the vagina is extremely important in obtaining an adequate specimen. Swab samples should be taken prior to application of any preparatory agents (i.e., antibiotic wash, Betadyne, KY( Jelly).

A.
Specimen:



Acceptable: Cervical / endocervical and vaginal

swab specimens from intrapartum maternity patients

(avoid touching the rectum).

Unacceptable: Specimens collected from sources than cervical / endocervical and vaginal.

B.
Swabs:




Acceptable: Sterile Dacron® or rayon swab 

on a plastic shaft.

Unacceptable: Swabs from other suppliers have not been validated. Swabs with wooden shafts, calcium

alginate, or cotton tips. Swabs with semi-solid transport media or charcoal based transport media.

C.
Specimen Transport:


Swabs may be stored and transported

unrefrigerated (2( to 30(C) in a dry, sterile tube. 

D.
Specimen Storage:


Swab samples for the OIA method

can be stored for 72 hours. 

E.
Culture:



If culture is to be conducted in addition to the 

Strep B OIA assay, an additional swab should be 

collected and handled by conventional methods

of culture. If blood agar plate culture is to be 

conducted in addition to STREP B OIA test, the

swab must be streaked on the culture plate prior

to the extraction procedure.

G.
Handling Precautions:


All swabs should be handled as though they 

were capable of transmitting disease. Observe 

established precautions against microbiological 

hazard through all procedures and dispose of

swabs and reagent tubes in biohazard containers.

Use of protective gloves and washing hands

after performing the test are recommended.

3. Reagents and Equipment
A.
Reagents and materials provided:




  
Catalog No.










  
    
GBS 30

Extraction
Contain dried Sodium Nitrite (NaNO2) with blue dye.
  
30 ea

Tubes

CAUTION: Toxic/Irritant

Refrigerate or store at room temperature (2( to 30(C).


Reagent 1A
Extraction Reagent 1A: Contains Sodium Hypochlorite
  
3.8ml



(< 15% available chlorine). CAUTION: Corrosive.


Refrigerate or store at room temperature (2( to 30(C).

Reagent 1B
Extraction Reagent 1B: Contains 0.5M Acetic Acid and
  
3.8ml



yellow dye. CAUTION: Irritant.



Refrigerate or store at room temperature (2( to 30(C).

Reagent 2
Neutralization Reagent pH 7.3: Contains 1.5M MOPSO

3.6ml



(3-(N-Morpholino(-2-hydroxypropanesulphonic acid), 



20 mM EGTA, 0.2% Tween 20, blue dye, and 



Protein Stabilizer. Preserved with 0.5% ProClin( 300

preservative. Refrigerate or store at room 

temperature (2( to 30(C).

Reagent 3
Conjugate: Contains buffered Anti-group B


  
3.6ml



Streptococcus antibody (rabbit) conjugated to



Horseradish Peroxidase (HRP). Preserved with 0.5% 

ProClin( 300 preservative. Refrigerate at 2( to 8(C.

Reagent 4
Wash Solution. Preserved with 0.1% ProClin(
300 preservative.  Refrigerate or store at room 

 
125ml

temperature (2( to 30(C).

Substrate
Tetramethylbenzidine (TMB) and

  


1.4ml



Hydrogen Peroxide (H2O2). Refrigerate at 2( to 8(C.

Test

Surface coated with anti-group B streptococcus

  
30 ea

Devices
antibody (rabbit). Refrigerate or store at room

temperature (2( to 30(C).

Positive

Purified group B streptococcal antigen.



 
 0.7ml

Control

Preserved with 0.12% ProClin( 300 preservative

Refrigerate at 2( to 8(C.

Transfer
Refrigerate or store at room temperature (2( to 30(C)

30 ea

Pipettes

Swabs

Sterile Rayon Swabs. Refrigerate or store at 


30 ea

room temperature (2( to 30(C).
B. Materials required, but not provided

Stopwatch or timer for controlling the incubation times.

C. Storage and Stability

The STREP B OIA kit should be stored refrigerated at 2( to 8(C (36( to 46(F) or as indicated under Reagents and Material Provided. If the materials and reagents are stored and handled properly, they are stable until the expiration date printed on the kit box. Reagents should be stored at the recommended temperature to ensure the materials remain stable until the expiration date. If Substrate Reagent is dark blue in color, contact Thermo BioStar Technical Services at 303-530-3888 (ExUS) or 800-637-3717 (US only).

D. Precautions

The STREP B OIA test is intended for in vitro diagnostic use only.

1. Reagents should not be used beyond the expiration date printed on the label.

The kit should be stored at the recommended temperature to ensure the materials remain stable until the expiration date.

  

a. Reagents are not interchangeable between kit lots.

b. Reagent 1A is a Corrosive, Sodium Hypochlorite (<15% available chlorine). 

Avoid contact with skin, eyes and/or mucous membranes. If this reagent comes in contact with these areas, flush generously with water. Refer to product MSDS for more information.

c. Reagent 1B is an Irritant, 0.5M Acetic Acid, pH 3. Avoid contact with eyes

and/or mucous membranes. If this reagent comes in contact with these areas, flush generously with water. Refer to product MSDS for more information.

d. The Extraction Tubes contain 94% Sodium Nitrite which is toxic/irritant. Avoid contact. Refer to product MSDS for more information.

e. Do not interchange caps among reagents. Contamination may occur and

compromise the test results.

f. Avoid contact of reagent bottle tips with any test or specimens.

g. For proper drop delivery reagent bottles must be held vertically and reagents dispensed slowly as free falling drops.

2. A new disposable Transfer Pipette should be used for each specimen and test. Do not reuse Test Devices.

3. Care should be taken not to touch the test surface or subject it to abrasion. This may cause scratches and potential damage to the test surface, resulting in altered test interpretation.

4. All patient specimens should be handled as though they are capable of transmitting   disease. Use universal precautions specified in the OSHA Bloodborne Pathogen Rule, 

December 1991. Observe established precautions against microbiological hazard throughout all procedures. Dispose of specimens, reaction tubes, Test Devices, Positive Control and 

Transfer Pipettes in biohazard containers in accordance with Federal, State, and Local regulations. Use of protective gloves during testing and washing hands thoroughly after performing the test is recommended.

5. Performing the assay outside of the time ranges provided can produce invalid results.  Assays not falling within the specified time ranges should be repeated. 

   E. Quality Control


Quality Control procedures are designed to monitor reagent performance. The Positive Control is intended to monitor for substantial reagent failure. The Positive Control will not ensure precision at the assay cutoff. Built-in control features are described below and should be observed for each test performed. Included in the kit is a Positive Control suspension that may be utilized to monitor correct procedural technique, reagent integrity, and correct interpretation of endpoints. As with any control feature or product, patient results should not be reported if control results fail to yield the expected results. Additional controls may be tested according to guidelines or requirements of local, state, and/or federal regulations or accrediting organizations.


Internal Controls: Each Test Device has a built-in antigen control (positive Internal Control), which appears as a small blue/purple dot in the center of each test surface following the completion of a test. The positive Internal Control, inactivated group B streptococcus antigen, serves as a reagent check for the conjugate substrate and capture antibody. The Test Surface Control (Negative Internal Control) is the unreacted gold test surface surrounding the positive Internal Control and test area. This area contrasts with a positive reaction and therefore serves as a background reference for interpreting reaction color. The absence of either or both of the Internal Controls indicates an invalid test and test results should not be reported. See Remedial Actions


Because the Internal Controls are run with every patient sample, it is a Thermo BioStar recommendation to document the results of these controls for each sample performed (Quality Control Log Sheets are available upon requests from Thermo BioStar).

· Positive and Negative Controls: To use the Positive Control, thoroughly mix the contents of the dropper bottle by inverting it 7-10 times. Place one drop of the Positive Control into an Extraction Tube after Reagent 1A has been added. Proceed with the extraction protocol in the same manner as with a patient specimen according to the Test Procedure excluding swabs. The Positive control should yield a positive result with the STREP B OIA test. If a positive test is not obtained, repeat the test by preparing another positive control and carefully following the procedure. A negative control may be performed by following the Test Procedure without the addition of any other control reagents or specimen.

· Positive and Negative “Patient” Controls: Good laboratory practices suggest that controls, when performed, should be tested in the same manner as patient samples. To perform controls in this manner, you must use pre-moistened swabs to mimic the “moist” patient specimen. A positive control swab may be prepared by adding 2 drops of Positive Control to a clean swab. A negative control swab may be prepared by absorbing a few drops of Wash Solution into a clean swab. Both control swabs should be processed in the same manner as patient samples, following the test procedure instructions.

· Positive and Negative Controls Using Bacterial Colonies: A positive control for the extraction step may be run by processing colonies from a pure culture of group B streptococcus. The colonies (1-5) should be collected onto a clean, Dacron® or rayon tipped sterile swab and run according to the complete assay procedure. A negative control may be run by processing colonies from a non-group B streptococcal culture. If quality control specimens do not perform in the assay as expected, patient results should not be reported. 

4. Test Procedure
A. Extraction Procedure

1) Remove reagent(s) from refrigerated storage and allow to warm to room

temperature (18( to 30(C). Store Reagent 4 at room temperature (18( to 30(C) after opening. If stored refrigerated, Reagent 4 (wash) will take up to 2 hours to warm to room temperature.

2) Remove one Extraction Tube from the kit for each sample to be tested and place

it upright in a rack or holder. Inspect to ensure that dried reagent is visible in tube(s).

3) Label Extraction Tubes and Test Devices with appropriate patient information.

Place Test Devices on a level surface while the assay is being performed.

4) Add 3 drops of Reagent 1A into the Extraction Tube and mix thoroughly to dissolve the dried reagent in the bottom. 

5) Within 1 minute, place a swab containing specimen into the Extraction Tube.

Thoroughly mix the solution with the swab so that the liquid is moved in and out of the fiber tip. Wait for a minimum of 3 minutes and not more than 5 minutes. Thorough mixing is essential to ensure proper extraction of specimen. 

6) Hold the swab shaft to the side and add 3 drops of Reagent 1B directly into the extraction Tube. Use the swab to thoroughly mix the reagents. The solution will turn yellow. Allow the swab to stand in the extraction solution for a minimum of 3 minutes and not more than 5 minutes. 

7) Hold the swab shaft to the side and add 3 drops of Reagent 2 directly into the

Extraction Tube. Use the swab to thoroughly mix so that the liquid is moved in and out of fiber tip. Solution will turn green.

8) Squeeze the sides of the Extraction Tube and twist the shaft as the swab is

withdrawn, expressing as much liquid as possible into the Extraction Tube. Discard the swab and retain the contents of the Extraction Tube. Retain as much liquid from the swab as possible.  Extraction Tubes may be held at room temperature at this point for up to 1 hour. See Procedure Note 1. 

B. Assay Procedure

1) Add 3 drops of Reagent 3 to the extracted sample and mix thoroughly. 
Do not let stand more than 5 minutes.

2) Use a clean Transfer Pipette to place 2 drops of the test solution directly onto

the center of the gold, reflective surface of the corresponding Test Device. See Procedure Note 2.

3) Wait for a minimum of 10 minutes, but not more than 11 minutes.

4) Wash the test surface vigorously with a hard squirt of Reagent 4 Wash Solution, taking care not to exceed the capacity of the absorbent material surrounding the device. See Procedure Note 3.

5) Confirm that the blotter in the Test Device lid is in position I. Close the Test Device at the corners. Leave closed for at least 10 seconds but not more than 2 minutes to remove residual moisture from the surface. See Procedure Note 4.

6) Open the lid, change blotter to position II, and apply 1 drop of substrate directly onto the center of the test surface. Wait at least 5 minutes, but not more than 6 minutes. See Procedure Note 5.

7) Repeat Step No. 4, washing the test surface. 

8) Close the Test Device at the corners. Leave closed for at least 10 seconds, but not more than 2 minutes to remove residual moisture from the surface. Open the lid and examine the test surface for a color change. (See Interpretation of Test Results.)
5. Procedure Notes
1) If insufficient sample volume (less than 250ul) is obtained when squeezing fluid from the swab, 1 or 2 additional drops of Reagent 2 may be added to the Extraction Tube. Mix well with the swab and repeat Step 8 of Extraction procedure. 

2) A new disposable Transfer Pipette should be used for each specimen and test.

3) A vigorous washing will aid in obtaining a clean test surface. Insufficient washing of the test surface may leave debris that may result in a faint ring surrounding the positive Internal Control dot. This ring should not be interpreted as a positive result due to the lack of color shading within the ring area.

4) Blot with a clean surface each time blotting is necessary. Blotter should be in position I when blotting for the first time. If in position II, move to position I for the second blot. Repeated blotting in the same position may compromise test results.

5) Do not cover entire surface of the Test Device with Substrate. The gold, unreacted area surrounding the reaction circle serves as a negative Internal Control and reference for comparing signal intensity.

6. Reporting and Interpreting Results
· Upon completion of each test, the test surface should be examined under a bright light

   source. The light must be reflected off the test surface to observe the test results.

· A positive Internal Control is present on each test surface. It appears as a small 

purple/blue dot in the center of the test surface upon completion of each test. A negative test result will show only the positive Internal Control. A positive test result will show the positive Internal Control within the reaction circle. With very strong positive results, the positive Internal Control may be less apparent within the reaction circle.

· A positive result should be reported as positive for the presence of group B streptococcal antigen. A negative result should be reported as presumptive negative for group B streptococcal antigen.

· The reacted test surface and the color change associated with a positive reaction will not deteriorate over time. Therefore, the Test Device may be considered a permanent record. If a Test Device is to be saved for reference, the blotting material in the lid of the test device should be removed and disposed of in a biohazard container. The device should be closed for storage.

Interpretation of Test Results (Examine under bright light source to observe results.)
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Positive or Weak Positive Result:




Solid purple/blue colored reaction circle of any 

intensity appears surrounding the positive Internal Control dot.



Negative Result:
No purple/blue colored reaction circle of any

intensity appears on the test surface. The positive Internal Control dot is in the center of the Test Device.

Note: The presence of a ring effect with no internal shading should not be interpreted as positive.

Invalid Result:
No purple/blue positive Internal Control dot or a solid

blue/purple color over entire Test Device surface.

If an invalid result occurs, repeat the procedure following the instructions carefully. If an invalid test result is obtained again, a test result cannot be reported. Call Thermo BioStar 

Technical Service at 1-303-530-3888 or 1-800-637-3717.

7.  Limitations

As with other diagnostic procedures, the results obtained with this assay should be used as an adjunct to clinical observations and other information available to the physician. The following considerations are important to obtaining reliable results: 

· As with other diagnostic tests, reliable results are dependent on adequate specimen collection and good sampling technique.

· The STREP B OIA test is a qualitative test intended for use on intrapartum patients in determining the presence of group B streptococcal antigen in vaginal and cervical swab specimens. 

·  A positive result is presumptive for the presence of group B streptococcus and does not necessarily indicate the presence of viable organisms. 

·  A negative result is presumptive for the absence of group B streptococcus. 

·  Negative results can occur from inadequate sample collection or due to levels of antigen which fall below the limits of detection of the test. Culture confirmation of negative results using selective broth media should be considered if culture results would lead to clinically meaningful information. 

· This test is not intended to differentiate carriers of group B streptococcus from those with streptococcal infection.

· The performance of this product using vaginorectal swabs has not been established.

8. Expected Results
Vaginal and cervical colonization with group B streptococcus occurs in 10-30% of all pregnant women.1 Transmission of GBS from the mother to the infant during the intrapartum period can lead to serious infection in the newborn. The risk to the infant increases when there are obstetrical complications such as prolonged rupture of membranes, premature labor or maternal fever.1 A positive result with the STREP B OIA test indicates the presence of group B streptococcus in the mother and clinical actions, including the possible use of prophylactic antibiotics in the mother and the infant should be considered.

9. Analytical Specificity
To determine the analytical specificity of the STREP B OIA test, the following organisms were grown in culture and tested at a concentration of at least 107 organisms/test. Cell density was confirmed by plating an aliquot of the suspension, growing the organism and counting the number of colonies formed. None of the organisms listed below gave a positive result in the STREP B OIA test.

Staphylococcus aureus



Salmonella cholerarsuis


(Protein A Producer)




subspecies cholerarsuis

Staphylococcus aureus




serotype: typhimurium

Enterococcus faecalis




Gardnerella vaginalis

Staphylococcus epidermidis



Streptococcus Group A
Moraxella catarrhalis




Streptococcus Group F
Klebsiella pneumoniae



Eubacterium lentum

Psuedomonas aeruginosa



Streptococcus, Group G

Escherichia coli




Haemophilus influenzae

Streptococcus pneumoniae



Streptococcus equi, ssp. equi

Lactobacillus fermentum



Acinetobacter calcoaceticus

Peptostreptococcus anaerobuis


Candida glabrata

Proteus mirabilis




Neisseria gonorrhoeae

Salmonella cholerarsuis



Moraxella lacunata


subspecies cholerarsuis


Ruminococcus productus


serotype: minnesota



Candida albicans

Salmonella cholerarsuis


subspecies cholerasuis


serotype: minnesota (R595)

In addition, these organisms were cultured and tested and found to not interfere with the test.


HSV-1


HSV-2


Trichomonas vaginalis

10. Interfering Substances

The following substances have been tested and do not interfere with the STREP B OIA test methodology: urine, amniotic fluid, vaginal mucous, and sheep blood agar.
11. Performance Characteristics

The performance of the STREP B OIA assay was compared to that of routine microbiological culture media (Trypticase Soy Agar with 5% Sheep Blood (TSA) and selective broth culture using Lim broth in a prospective evaluation of clinical specimens taken from women in labor. In a multi-site study comparing the STREP B OIA test with selective broth culture, cervical and vaginal specimens were collected using standard techniques from 947 women using a dual swab system (Duo-Transtube® swab, Medical Wire and Equipment Co., Sparata, NJ). One swab was plated onto TSA within 24 hours of collection and then placed into Lim broth overnight. In addition, the pledget from the sample transport tube was placed in Lim broth. Both broths were incubated at 35° to 37°C for 18 to 24 hours and subcultured (10µl) to a TSA plate. All plates were incubated in 5% CO2 at 35º to 37º C for 24 to 48 hours. If beta-hemolytic streptococcal colonies were observed, colonies were selected and confirmed using a streptococcal group serotyping method. The other swab was assayed in the STREP B OIA test within 24 hours of collection.

Of the 947 samples tested, 199 were positive by Lim broth, 121 (60.8%) were also positive by direct agar culture. 127 (63.8%) of the Lim broth positive samples were positive by the OIA method. Of the 748 Lim broth culture negative results, 745 were negative by TSA and 698 (93.3%) were negative by the STREP B OIA assay.

The density of the GBS culture was judged by the growth pattern on the TSA blood agar plate. Growth in the first quadrant is graded 1+; second quadrant 2+; third quadrant 3+; and fourth quadrant 4+. Culture density data were available for 119/121 (98.3%) TSA culture positives and 119/199 (59.8%) of cultures positive by Lim broth. Broth only results were for samples that were negative on direct TSA culture but positive by either swab or pledget broth. The sensitivity of the STREP B OIA assay for the degrees of culture density is as follows:




Culture
 Density

% OIA Positive




  4+



 100%
(31/31)




  3+



 88%
(30/34)




  2+



 83%
(15/18)




  1+



 67%
(24/36)





Broth Only


 34%
(27/79)

Comparison of STREP B OIA Method to Lim Broth Culture

 947 SAMPLES


Comparison of TSA Culture to Lim Broth Culture

947 Samples


*95% Confidence Interval

12. Detection/Reproducibility

Limits Of Detection

Group B Streptococci of Subtypes Ia, Ib, Ic, II and III were grown on TSA/5% sheep blood agar plates, harvested and diluted in saline. The diluted suspensions were enumerated by culture on TSA/5% sheep blood agar plates. The following table presents the lowest concentration of each subtype giving a positive result in the assay.



	Subtype
	Strain
	OIA Sensitivity

(Cells/Assay)

	Ia
	CDC SS-880
	1.6 X 104

	Ib
	CDC SS-884
	1.4 X 104

	Ic
	 CDC SS-1070
	1.6 X 104

	II
	CDC SS-888
	8.7 X 103

	III
	CDC SS-893
	7.7 X 103


Reproducibility

Reproducibility studies were conducted at 3 sites, on 3 separate days, with 20 unknown samples (n= 180). Samples were a blinded combination of negative, low, medium, and high positive antigen levels. This study resulted in an overall reproducibility of 97.8%.

13. References

1. Centers for Disease Control and Prevention. Prevention of perinatal group B streptococcal disease: A public health perspective. MMWR 1996;45(No.RR-7):1-24.

2. STREP B OIA Package Insert, 4/02 (05020.08).
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Sensitivity = 60.8% CI (53.7-67.6%)*


Specificity = 99.6% CI (98.8-99.9%)*
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Sensitivity = 63.8% CI (56.7-70.5%)*
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