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Proc. #7180-MB-015

TITLE:  Gram Stain
PRINCIPLE:  The Gram stain is used to classify bacteria on the basis of their forms, sizes, cellular morphologies, and Gram reactions; in a clinical microbiology laboratory, it is additionally a critical test for the rapid presumptive diagnosis of infectious agents and serves to assess the quality of clinical specimens.  The test was originally developed by Christian Gram in 1884.

Bacteria stain either gram-positive or gram-negative on the basis of differences in their cell wall compositions and architectures.  Gram-positive species have a thick peptidoglycan layer and large amounts of teichoic acids; they are unaffected by alcohol decolorization and retain the initial stain, appearing deep violet if their cell walls are undamaged by age, antibiotics, or other factors.  Gram-negative cell walls have a single peptidoglycan layer attached to an asymmetric lipopolysaccharide-phospholipid bilayer outer membrane interspersed with protein; the outer membrane is damaged by the alcohol decolorizer, allowing the crystal violet-iodine complex to leak out and be replaced by the counterstain.

Interpretation of Gram-stained smears involves consideration of staining characteristics and cell size, shape, and arrangement.  These characteristics may be influenced by many factors, including culture age, medium, incubation atmosphere, staining methods, and presence of inhibitory substances.  Similar considerations apply to the interpretation of smears from clinical specimens, but additional factors include the presence of particular host cell types and phagocytosis.

SPECIMEN COLLECTION/TREATMENT:

Smears for STAT gram stains may be performed from CSF, body fluids and wound specimens. Gram stains not ordered STAT, and from other sources will be performed at the RCMC  microbiology department. Specimens should be collected using appropriate sterile collection devices and containers. Refer to the Laboratory Directory of Services for further collection instructions.

REAGENTS AND EQUIPMENT

Gram Crystal Violet



Frosted End Glass Slides

Gram Iodine




Staining Rack

Decolorizer




Sterile applicator swabs

Safranin




Sterile pipettes

Immersion Oil




Bibulous paper

Vortex





Microscope





CytoCentrifuge



Methanol

QUALITY CONTROL

Quality Control is performed once a week and upon receipt of new lots.  Personnel who perform gram stains less frequently must run a gram positive and gram negative control each day of testing.  Control slides are made using Staph aureus and E coli as control organisms. Verify the quality of smear preparation and staining is satisfactory for all microbiology stains (ie, proper smear thickness, free of precipitate, proper cell distribution, appropriate staining reactions, etc.)  Document QC on Hematology Worksheet for Body Fluids (see attatchment).  
See procedure 7180-MB-201.
REAGENT PREPARATION

1. Gram Crystal Violet – direct from manufacturer (Remel)

2. Gram Iodine – direct from manufacturer (Remel) but must be mixed prior to use.  Carefully open plastic packet of Gram Iodine concentrate by snapping off the pulltab and add one entire packet of concentrate per 250 ml diluent.  Mix well.  Iodine expires 3 months after preparation date.

3. Decolorizer – direct from manufacturer (Remel)

4.
Gram Safranin - direct from manufacturer (Remel)

STEPWISE PROCEDURE:  Slide Preparation

1. Clinical Specimens  

NOTE:  Wear latex gloves and other protection commensurate with universal precautions when handling clinical specimens.  Observe BSL 2 recommendations.

a. Specimens received on swabs. – Two swabs must be received to perform STAT gram stain. If only one swab is received it must be sent to the RCMC microbiology lab for processing.

(1)  Roll the swab gently across the slide to avoid destruction of cellular elements    

 and disruption of bacterial arrangements.

(2)  Spread the sample with the goal of achieving a monolayer of cellular      material. Thicker smears will not stain properly and are difficult to read.

b. Specimens not received on swabs: aspirates, exudates, etc.

(1) If the specimen is received in a syringe, first transfer entire amount to a sterile

tube.  Vortex specimen if appropriate.

(2) Select purulent or blood-tinged portions with a sterile applicator swab or sterile pipette.  Extremely thick or purulent specimens may be diluted in a drop of saline on the slide for easier smear preparation.  Alternatively, place the specimen on one slide, cover it with second slide, press the slides together, and pull them apart.  Remove excess material on the side of slides with a disinfectant-soaked paper towel.  It is important to make this preparation in a biosafety cabinet.

(3) Spread the sample over a large area of the slide to form a thin film creating a monolayer of cells.

c. CSF and other body fluids 

(1) Use of a cytospin slide centrifuge to concentrate body fluids increases the Gram stain sensitivity and decreases time of standard centrifugation and examination, for more rapid results. Follow procedure for operation of centrifuge from manufacturer.

(2) As an alternative when the specimen is viscous or cloudy or the quantity is not sufficient for concentration, use a sterile pipette to transfer 1 or 2 drops of the specimen directly to the slide. Spread the fluid to achieve a monolayer of cellular material.

    Slide Fixation 

a. Air dry slides in the biosafety cabinet until dry

b. Place a few drops of methanol on air-dried slide for 1 minute, drain off remaining methanol without rinsing, and allow slide to air dry again.
    Staining Procedure

a. Flood the fixed smear with the crystal violet solution.  Allow the stain to

remain for 30 seconds.

b. Decant crystal violet, and rinse slide gently with running tap water.

Caution:  Excessive rinsing in this step could cause crystal violet to be washed from gram-positive cells.

   

  c.     Rinse off excess water with iodine solution, and then flood the slide with 

        fresh iodine solution.  Allow iodine to remain for 30 seconds.

  d .   Rinse gently with flowing tap water.

  e.   Decolorize by letting the reagent flow over the smear while the slide is

   held at an angle.  Stop when the runoff becomes clear.  Adjust

       decolorization time to thickness of smear.

               f.   Remove excess decolorizer with gentle flow of tap water.

                    Caution:  Excessive rinsing in this step could cause dye-iodine 

                    complex to be washed from gram-positive cells.

              g.   Flood the slide with safranin, and allows counterstain to remain

                    for 30 seconds.                   

h. Remove excess counterstain with a gently flow of tap water.

i. Drain slide, and airdry it in an upright position or carefully blot dry if required.

REPORTING AND INTERPRETING RESULTS:

Refer to 7180-MB-016 Gram Stain Quantification and Reporting

PROCEDURAL NOTES:

· Forward completed Gram stain with original sample to RCMC microbiology department.
· Send all spinal fluids and any extra tubes by STAT courier to RCMC for processing.
· Fecal specimens are inappropriate for gram stain

· All CSF and STAT specimens are to be reported within 1 hour of receipt.

· Positive gram stain results from CSF or sterile body fluids are critical values and must be called to the caregiver immediately.

· All gram stains will be reviewed by a RCMC microbiology tecnologist.

REFERENCE:

Clinical Microbiology Procedures Handbook Vol. 1, Garcia Lynne S. ASM Press Washington, D.C., 2010.
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