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	POLICY STATEMENT
	The gram stain is used to classify bacteria on the basis of their forms, sizes, cellular morphologies and gram reactions.

	PURPOSE
	This procedure provides technical instruction for the performance of the Gram Stain.

	SCOPE
	This procedure applies to testing personnel authorized to perform testing. This group includes, but is not limited to Laboratory Technologists as well as leads and supervisory personnel.

	RESPONSIBILITY
	All the above personnel are responsible for following the Gram Stain procedure without exception. In addition, testing personnel are also responsible for evaluating the results and taking proper remedial action. 


SPECIMEN HANDLING

Specimens

· Clinical specimens for direct smear

· Broth and blood cultures

· Colonies growing on solid medium

Rejection Criteria

Gram stains are of little value as direct smears of stool, blood, throat or sputum from cystic fibrosis patients.  Gram stains are only performed on stool to look for the presence of yeast and for colonization by staphylococcus.

Slide Preparation, Specimens

· Label slide with patient identification
· Prepare slides in a biosafety cabinet

CSF, Sterile Body Fluids and Bronchial lavage 
· Cytocentrifuge – see procedure below
Urine

· Use 2 drops of well-mixed, uncentrifuged urine onto a glass slide and allow to air dry, without spreading.

Swab
· A separate swab should be submitted for gram stain. If only one swab is received, inoculate media first, and then make the smear. Add the following comment to the gram stain result. SINGLESWAB = Single swab received. Therefore, the quality of the Gram stain may be affected due to insufficient specimen.
· Roll the swab gently across the slide to avoid disruption of cellular elements
Sterile container
· Select purulent or blood tinged areas with a loop and spread over a large area of the slide to form a thin film (one through which newsprint can be read).

Tissue and Biopsy

· All tissue specimens are ground in a sterile tissue grinder. Use ground material to make smear.

Air-dry and heat fix the slide in the SlidePro Slide Heater until dry.

Cytocentrifuge Procedure for Fluid Specimens
1. Remove the cytopro rotor lid by lifting the black knob in the center of the lid.
2. Place a labeled slide into the bracket with the labeled side facing the rotor. 

3. Place the appropriate cytopro chamber in the rotor. 

· Fluids = use the white for fast absorption 
· CSF = use tan for slow absorption
4. Add 200 µl to 300 µl to a maximum of 0.5 ml fluid to the sample well.  
DO NOT EXCEED THE MAXIMUM SAMPLE VOLUME.

5. Prewet the cytopad by adding a few drops of sample in the tunnel port.

6. Put a cap on the assembly.
7. Remember to balance the rotor with a blank slide and chamber assembly. 

8. Replace the rotor lid.

9. Be sure that the rotor is firmly seated on the hub. Close the stainer lid. 

10. The time and speed of centrifugation is preset in the machine and should not need to be changed. Check that the display which should read 1500 rpm for 6 minutes. 
11. Press the CYTO CENT button.
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12. Press the Run button.                    

13. Press the CYTO CENT button to return to the gram stain mode.
REAGENTS
Wescor Aerospray Gram Stainer 

· Decolorizer with counter stain (safranine)
· Iodine

· Crystal Violet

· Deionized water

· Methanol
Manual Gram stain

· Gram Crystal Violet

· Gram PVP Iodine

· Gram Decolorizer

· Safranin

QUALITY CONTROL

Gram Negative Control: Escherichia coli (ATCC 25922) – stain pink

Gram Positive Control: Staphylococcus aureus (ATCC 25923) – stain deep violet

Perform QC with each new lot of stain reagent and weekly thereafter.
Document results on appropriate QC chart.

Automated Gram Stain – Primary Staining Method
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1. Remove the carousel lid by pressing the center button on the lid. 
2. Place a labeled end of the facing the outer rim of the carousel facing clockwise.

3. Remember to balance the carousel with a blank slide if necessary.

4. If there are empty slots in the carousel, place a blocking slide in slot 1 and slot 7 to prevent overspray 

5. Replace the carousel lid by pressing the release button as you lower the lid over the indexing posts. Release the button and press the handle lightly until it clicks into place. 

6. Place the carousel on the hub in the stainer and close the stainer lid.

7. The stainer defaults to staining a full carousel. 

8. If staining a partial load (1 to 6 slides), enter the number of slides by using the numbered keypads to save reagents
9. Press RUN to begin staining. 
10. When the staining cycle is complete, the signal tone sounds and the display shows Cycle complete.
11. Remove the carousel from the stainer. Be careful not to press the carousel lid release button while carrying the carousel. 
12. Always keep the stainer lid closed to prevent stain drying on the nozzles.

13. The STOP button interrupts any cycle immediately. If you press STOP, you must reprogram any special setting. In addition stopping during a clean or reprime cycle will establish a warning routine that cannot be escaped until a clean and reprime cycle are repeated.

Manual Gram Stain – Backup/Ancillary Method

1. Flood the slide with Gram Crystal Violet for 1 minute.
2. Decant the stain and flush with water.
3. Flood the slide with Gram PVP Iodine for1 minute.
4. Rinse off the iodine with water.
5. Decolorize with Gram Decolorizer for 5 to 10 seconds.
6. Rinse off the decolorizer with water.
7. Flood the slide with Safranin for1 minute.
8. Rinse off the safranin with water.

9. Allow slide to drain and air dry.

Examination of the Smear Microscopically

· Observe 10-30 fields for evidence of inflammation (presence of WBCS).
· Determine the average count of WBCs and epithelial cells in 20-40 fields that contain cells.
· Examine under high power (100X oil immersion objective and 10X eyepiece) 20-40 fields with predominant inflammation for microorganism cell morphology and gram reaction

· Blot dry oil from slide and file appropriately for 1 week.
REPORTING

1. Gram Stain of CSF and fuids from otherwise sterile body sites must be reported within 60 minutes of receipt in Microbiology; all others within 120 minutes.
2. Report the presence or absence of WBC’s, RBC’s, and organisms. 
3. Report the presence or absence of SEC in wound and respiratory specimens.

4. Determine the numbers of cells and bacteria in 20-40 fields. Skip fields where none are seen and do not average these in the count.

5. Low Power Observations

· Count Cells – Low Power Fields (lpf)

· Rare: ≤1 per lpf

· Few: 2-9 per lpf

· Moderate: 10-25 per lpf

· Many: >25 per lpf

· Follow Cellular Enumeration With Type of Cell

· SECs = Squamous epithelial cells
· PMNs = Polymorphonuclear Neutrophilic Leukocyte

· WBCs = White Blood Cells
· RBCs = Red Blood Cells
6. Oil Immersion Observations

· Count Bacteria – Oil Immersion Field (oif)

· Rare: ≤1 per oif

· Few: 2-5 per oif

· Moderate: 6-30 per oif

· Many: >30 per oif

· Follow Microorganism Enumeration With Gram Reaction and Morphology

· Gram Reaction

· Gram positive: Deep violet

· Gram negative: Pink or red

· Gram variable: Both violet and pink

· Gram neutral: Neither violet or pink

· Morphology

· Cocci in pairs, chains, clusters

· Rods/ bacilli

· Branching rods/bacilli

· Resembling Diphtheroids (Pleomorphism: diptheroid, coryneform palisades, Chinese letters, and/or angular V and L shapes)

· Diplococci

· Filamentous rods/bacilli

· Coccobacilli

· Budding Yeast Cells with or with out pseudohyphae

7. If no organisms or cells are detected in a clinical specimen report as: “No WBCs Seen” and “No Organisms Seen”. 

Rejection Criteria For Sputum 

1. Do not reject sputum specimens for culture of Legionella, AFB or specimens from cystic fibrosis patients
2. Examine 20-40 fields from sputum under low power (lpf).Average the number of cells in each representative field.

3. If the number of WBCs is 10 times the number of SECs and/or there is moderate or many of a single bacterial morphotype, accept the specimen for culture regardless of the number of SEC seen.  
4. Reject the sputum for culture and gram stain if  >10 SECs per lpf are seen
5. Cancel the sputum culture and gram stain and instead order a sputum gram stain under the same requisition.  Enter cancel comment 
SPECIMEN RESEMBLES SALIVA, NOT CULTURED.

6. Result the Sputum Gram Stain using the code:
SALV = SPECIMEN MICROSCOPICALLY RESEMBLES SALIVA, NOT CULTURED.
7. Notify the caregiver that the culture will not be performed.
· Inpatients: Notify the Shift Supervisor for Respiratory Therapy who will notify the respiratory therapist.
· Pager 314
· Phone 8425
· Outpatients: Give the information the phone bank. They will notify the physician office.
· Document the notification in Meditech.
Poor Quality Results –Troubleshooting tips:
· Check morphology – same or different – could there be two types of rods? 

· Check background staining – is this a good gram stain? WBCs and background should be pink. If over decolorized, completely decolorize and restain.
· Check your WBCs – they should be pink – not purple 

· Check reagents – precipitant – are there stain crystals? If excess is observed, decolorize and restain or prepare a new smear.
· Check thickness of slide – should be even and one cell thick (no overlap of cells)
· Check QC and maintenance on Aerospray – has it been done recently? 

· Check decolorizing time 

· Excessive rinsing - rinsing should be gentle 

· Overheating of heat fixed slides 

· Dirty slides – open new box of slides
RELATED DOCUMENTS
MICR 6200 F Gram Stain Manual QC chart
MICR 6220 F Aerospray Maintenance Chart
MICR 6220 R Aerospray Maintenance 
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