Slidex Staph-Kit: (for in vitro diagnostic use)



bioMérieux sa
Slidex Staph-Kit is a latex and red blood cell combination agglutination system for the differentiation of staphylococci which possess clumping factor and/or other immunogens characteristic for Staphylococcus aureus.

The kit permits the rapid identification of Staphylococcus aureus strains from solid culture media.
SUMMARY AND EXPLANATION OF TEST:

The Slidex Staph-Kit is a combined latex and hemaggtutination test for the detection of clumping factor, Protein A and other specific immunogens of Staphylococcus aureus strains. When colonies of Staphylococcus aureus strains are mixed directly onto a slide with one drop of this reagent the following reactions will take place: the red blood cells sensitized with fibrinogen will hemagglutinate if clumping factor is produced by the strain, the latex particles sensitized with specific monoclonal antibodies against antigenic proteins of Staphylococcus aureus strains will visibly clump if Protein A or the immunogens are present on the surface of the Staphylococcus aureus strains.

PRINCIPLE OF THE TEST

Staphylococci comprise one of the largest groups of clinical isolates from human and animal infections The staphylococcal species of primary importance are Staphylococcus aureus, Staphylococcus epidermidis and Staphylococcus saprophyticus. Skin infections caused by

Staphylococcus aureus are the most common human staphylococcal infections. Serious processes such as bacteremia, endocarditis, meningitis, pneumonia and osteomyelitis continue to be seen as both community and hospital acquired infections (1).

Tube coagulase is the most widely accepted method for differentiating Staphylococcus aureus strains from the other staphylococci. lt is based on the ability of Staphylococcus aureus strains to produce the extracellular enzyme, coagulase, which initiates the clotting of rabbit plasma. This test permits the differentiation of Staphylococcus aureus strains from other species of staphylococci which are coagulase negative. Agglutination methods using either latex particles or red blood cells have also become generally recognized as sensitive and specific methods for the differentiation of staphylococcal strains producing clumping factor and/or Protein A from other staphylococcal species (1. 2)

Strains of Staphylococcus aureus possess a protein receptor capable of combining with fibrinogen. According to HAJEK and MARSALEK (3) 96 % of human strains and most other biotypes of Staphylococcus aureus have this property. Stabilized red blood cells, sensitized with fibrinogen, cause clumping of Staphylococcus aureus strains of this type. Certain strains of methicillin-resistant Staphylococcus aureus are being isolated in laboratories worldwide which do not produce clumping factor (4).

On the surface of most Staphylococcus aureus strains (approximately 90 %), Protein A is present (5). This protein has an affinity for the Fc-fragment of the IgG. Protein A is produced on all media, but in lesser quantities on Blood agar plates. Therefore, the latex particles which are sensitized with IgG will also agglutinate strains of Staphylococcus aureus exhibiting this receptor.

Various proteins. glycoproteins and teichoic acid are present on the surface of Staphylococcus aureus strains. The antigenic specificities of these determinants are extremely variable (1). Latex particles conjugated to specific monoclonal antibodies will bind to the corresponding antigen of certain Staphylococcus aureus strains, a glycoprotein, resulting in visible clumping of the latex particles. The Slidex Staph-Kit is a combined latex and hemagglutination test for the detection of clumping factor, Protein A and other specific antigens of Staphylococcus aureus strains.

REAGENTS    

Kit contents (sufficient for 50 tests):

R1

1 x 1,7 ml

Bottle with red cap
Anti-S.aureus Reagent

Red blood cells sentitized with human* fibrinogen and latex particles sensitized with IgG (Anti-S. aureus, monoclonal)

(Sodium azide 1 g/l, sodium merthiolate 0,13 g/l)

R2

1 x 1,7 ml

Bottle with white cap
Control Reagent

Unsensitized red blood cells and latex particles

(Sodium azide 1 g/l, sodium merthiolate 0,13 g/l)

*This product has been tested and shown to be negative for HBS antigen, antibodies to HIVl, HIV2 and HCV. However since no existing test method can totally guarantee their absence this product must be treated as potentially infectious. Therefore, usual safety procedures should be observed when handling.

All reagents are supplied in ready-to-use dropper bottles (1 drop = 30 µl). Shake well before use.
MATERIALS REQUIRED BUT NOT PROVIDED

- Disposable cards (ref 73 114) or clean glass laboratory slides

- Disinfecting container

- Pasteur pipette or plastic bacteriological loop

- Timer (capable of timing 30 seconds)

STORAGE

· Upon receipt, store all reagents at 2-8'C

· Do not freeze the reagents.

· Reagents are stable until the expiration date indicated on the label

· Allow reagents to warm to room temperature (20-30'C) before using

· Deterioration of the reagents should be suspected if:

· agglutination of the test reagent does not occur with a previously tested known positive Staphylococcus aureus strain 

· agglutination does occur with a S. epidermidis strain being used as a negative control 

· the reagent autoagglutinates in the bottle

· there is visible contamination, evaporation or other signs of deterioration such as hemolysis

· If the reagents have accidentally been frozen, they should not be used

WARNINGS AND PRECAUTIONS

· This kit contains products of human origin. No known analysis method can totally guarantee the absence of transmissible pathogenic agents. It is therefore recommended that these products be treated as potentially infectious and handled observing the usual safety precautions.

· For in vitro diagnostic use only. Qualified laboratory personnel should use aseptic technique and established precautions for infectious agents.

· Do not pipette specimens or reagents by mouth.

· Do not use reagents past the expiration date.

· Upon removal from refrigerator, allow reagents to come to room temperature (20-30°C).

· Do not interchange reagents between different lot numbers.

· The reagents contain sodium azide. Sodium azide may react with lead and copper plumbing to form highly explosive metal salts. To dispose of reagents properly flush with large volumes of water to prevent azide build up.

· All inoculated products should be considered infectious and handled appropriately.

· After completing test reading and interpretation, all specimens, spills and inoculated products must be autoclaved, incinerated or immersed in a germicide prior to disposal

· Do not re-use disposable test cards or glass slides.

· Interpretation of the test results should be made by a competent microbiologist who should also take into consideration the patient history, the source of the specimen colonial and microscopic morphology and, if necessary, the results of any other tests performed, particularly the antimicrobial susceptibility patterns.

INSTRUCTIONS FOR USE
Specimens and bacterial cultures should be considered infectious and handled appropriately by trained and competent technicians.

Aseptic technique and usual handling precautions for the bacterial group studied should be observed throughout this procedure (Refer to Biosafety in Microbiological and Biomedical Safety, US Department of Health and Human Services, 1988 or to the Regulation of each country)

Specimen collection and culture
· For testing of staphylococci with this kit, specimens should be cultured on one of the following isolation media:

 
Selective 
Mannitol Salt Agar (Chapman Agar)

Baird Parker Agar

 


Tellurite Glycine Agar        

Non selective 
Columbia Blood Agar 
BCP

 


Columbia CNA              
CPS

 


TSA with 5 % sheep blood 
CLED

                

TSA 



Mueller Hinton

 

Mueller Hinton with Blood

Performance may vary depending on the type of medium used. An internal study carried out on Staphylococcus aureus strains (MRSA and MSSA) and non Staphylococcus aureus strains shows differences in specificity and sensitivity according to the medium used (see Table 1).

TABLE 1 

Media type
Sensitivity
Specificity

Columbia Blood Agar

Columbia CAN and Blood

TSA

TSA Blood Agar

CPS

Baird Parker Agar
94,2 %
89,5 %

Mueller Hinton

Mueller Hinton with Blood

Tellurite Glycine Agar
94,2 %
88,4 %

Mannitol Salt Agar 

(Chapman)
94,2 %
88,1 %

· After 18 24 hours of incubation at 37°C, suspect colonies should be tested with the classical methods of Gram stain, morphology and the catalase test, to confirm that they may be staphylococci.

The Slidex Staph Kit should not be used to directly test suspected staphylococci from blood cultures, because fibrinogen and 1gG present in the blood may interfere with the reaction of this test.
Test procedure

· Mix the Test (Rl) and Control (R2) Reagents by shaking or vortexing for 15 seconds to resuspend the red blood cellllatex particies Open each bottle and expel any latex or red blood cells in the dropper into the bottle and mix again This is to ensure complete mixing

· To a disposable card or a thoroughly cleaned glass slide, add the following:
1 drop of the Anti S. aureus Reagent (Rl); 
1 drop of the Control Reagent (R2).

· To each of the drops of reagent, add 1-2 medium to large colonies from a nutrient agar or 3-6 small colonies from a selective agar such as Mannitol Salt Agar (Chapman Agar) Mix the colonies and reagents well with a wooden applicator stick, Pasteur pipette tip or plastic bacteriological loop for approximately 10 seconds. 

· Gently rock the slide for 20 seconds and read the reaction under normal lighting conditions.

Reading

· A positive result is indicated by the development of an agglutination pattern within 30 seconds showing clearly visible clumping of the sensitized red blood cells, of the latex particles or of both particles simultaneously (Rl). 
If only hemagglutination occurs, the clumping will be red in color: if only the latex particles are agglutinating, the clumping will be white: but if both particles are agglutinating simultaneously with the staphylococcal strain, the clumping will be orange in color. 
Agglutination will become visible without the aid of a magnifying lens, under normal lighting conditions.

· A negative result is indicated by a homogeneous suspension with both reagents Rl and R2.

· The test is uninterpretable if the control reagent (R2) also shows agglutination.

· Certain strains of staphylococci can be difficult to emulsify and may show stringiness or lumps. This should not be confused with true agglutination. Nevertheless, true agglutination may be visible between the lumps.

 Interpretation of reactions

· Agglutination of the sensitized red blood cells in the Test Reagent of the Slidex Staph Kit indicates the presence of clumping factor produced by the majority of Staphylococcus aureus strains.

· Agglutination of the latex particles in this kit indicates the presence of Protein A, also present in the majority of S. aureus strains, or the presence of specific antigenic proteins on the surface of S. aureus strains detected by the monoclonal antibodies sensitized on the latex particles of the Anti-S. aureus Reagent.

· In the case of very weak agglutination with the Test Reagent (Rl) or if both reagents Test (Rl) and Control (R2) are agglutinated, or if lumping of the tested organism occurs, further identification of the staphylococcal colonies should be performed with the tube coagulase test and/or with a biochemical range of tests.

QUALITY CONTROL 

Quality control of the reagents in this kit should be performed upon the receipt of a new lot number of the kits in the laboratory Periodically in accordance with the laboratory's standard quality control practices, the performance of the reagents should be checked.

Recommended Control Strains
Red Blood Cell Suspension
Latex suspension


Positive Control
Negative Control
Positive Control
Negative Control

S. aureus ATCC 25923
X




S. epidermidis ATCC 14990

X

X

S. aureus ATCC 51153


X


Follow the steps listed under "Test Procedure" and "Reading" to perform the quality control, using colonies of the strains listed above. The quality control strains should be grown on the usual media which is used routinely in the laboratory for the testing of staphylococcal strains.

Each of the positive quality control strains should show strong agglutination with the corresponding Test Reagent and no agglutination with the Control Reagent Each of the negative quality control strains should show an absence of agglutination with the Test and Control Reagents.

LIMITATIONS OF THE TEST

False negative reactions will occur if:

- an insufficient number of colonies is used for the testing In this case, the isolate should be subcultured and tested when there is sufficient growth;

- the strain does not produce clumping factor or Protein A;

- the specific antigenic proteins against which the monoclonal antibodies utilized in this reagent are directed are not produced.

Other tests should be used (6).

Positive reactions may be found with some strains of the following species S. schleiferi subsp Schleiferi, S. lugdunensis and S. intermedius. These species are described as positive for clumping factor (1, 7).

False positive reactions may be found with certain strains of streptococci (especially Groups A, C and G) which possess receptor sites for immunoglobulins (8) and for fibrinogen (9).

Uninterpretable reactions may be observed with some strains of enterococci and micrococci. Therefore, it is very imporfant to check the colony to be tested with the classical methods, such as Gram stain and catalase, before testing with the Slidex Staph-Kit.

The Slidex Staph-Kit should not be used to identify isolates directly from blood culture suspensions False positive reactions may take place due to interference from fibrinogen and/or IgG present in the blood suspension.

Micrococci and enterococci do not give false positive reactions with the Slidex Staph-Kit.
PERFORMANCE CHARACTERISTICS

The evaluation of the reagents was performed with fresh isolates (general hospitals) and frozen strains in several hospitals. The results from the multicenter study have been published (10).

All strains of staphylococci were confirmed by Gram stain, Catalase test, tube coagulase and discrepancies resolved by biochemical procedures.

All the strains were tested for their sensitivity to Methicillin. 

In this study, 940 Staphylococcus aureus strains and 441 non Staphylococcus aureus strains were tested. The Slidex Staph-Kit was also compared with 2 other reagents on the market Slidex Staph proved to be more sensitive for methicillin-resistant Staphylococcus aureus strains (not taking autoagglutination results into account).
Sensitivity was shown to be 95,4 % for MRSA strains and 100 % for MSSA strains:
Staphylococcus aureus only


+
-
Sensitivity

MRSA
523
25
95,4 %

MSSA
392
0
100 %

The overall results for Slidex Staph show sensitivity to be 97,3 % and specificity to be 98,8 %:

Total Staphylococcus aureus + non Staphylococcus aureus

Confirmed identification of Staphylococcus aureus


+
-

Slidex Staph-Kit
+
915
5


-
25
436

 - Sensitivity 97,3 % (915/940)

 - Specificity 98,8 % (436/441)
