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	GRAM STAIN


PURPOSE
The gram stain is used to classify bacteria on the basis of their forms, sizes, cellular

morphologies, and Gram reactions. It is a critical test for the rapid presumptive diagnosis of

infectious agents and serves to assess the quality of clinical specimens.

SPECIMENS
Smears for gram stains may be prepared from clinical specimens, broth cultures, or colonies

growing on solid medium. Young cultures (<24 hours) from noninhibitory media and fresh

clinical specimens yield the most accurate results: for certain morphological considerations,

broth culture smears are required. A thin smear is prepared by using a drop of material and

spreading it on the slide.

QUALITY CONTROL
Control slides are prepared with known gram positive and negative ATCC organisms. Gram positive organisms retain the crystal violet dye and appear purple after decolorization due to their cell wall composition. Gram negative organisms loose the crystal violet dye in the decolorization step and appear pink due to the Safranin counterstain. Gram positive organisms that have lost cell wall integrity due to age, antibiotic treatments, or the action of autolytic enzymes may appear gram negative.

A Control slide must be run at least weekly and each time a new lot number or ship date stain is put into use. Personnel who perform infrequent gram stains (less than 1/week) should stain a QC slide each day of use.

Gram stain results are compared with final culture results. “Morphologies” noted in the Gram stain report should be recovered in the culture.  Similarly, recovery of organisms not observed on the Gram stain prompt a review of both the smear and the culture.

NOTE:  Not all organisms discerned on a smear can be cultivated.

CAP Virtual Gram Stain Competencies are performed twice a year by all Techs.

SLIDE PREPARATION

1. Body fluids, bronchoalveolar lavage fluid (BAL) and CSF –Place 5-6 drops of sample

(optional-and 1 drop of 37% formalin) into a cytospin specimen chamber. Follow procedure

for operation of centrifuge. Alternately, if specimen is viscous or cloudy or quantity not

sufficient (QNS) for concentration, place 1-2 drops of specimen directly on the slide. Do not

spread the fluid.

2. Specimens on swabs-Roll the swab gently across the slide to avoid destruction of cellular

elements and disruption of bacterial arrangements.

3. One swab specimen-Place swab in small amount of saline or culture broth. Cap tube and

vortex. Squeeze the swab against the side of the tube, and use swab to prepare smear.

Use the suspension to inoculate culture media.

4. Aspirates, exudates, etc-Select purulent or blood tinged portions of specimen with sterile

applicator stick, pipette, or sterile loop. Spread the sample over a large area of the slide to

form a thin film.

5. Extremely thick or purulent specimens-Dilute in a drop of saline on the slide for easier

smear preparation. Alternately place specimen on one slide, cover it with a second slide,

press the slides together and pull them apart.

6. Dried material or very small amounts of clinical specimen-Emulsify specimen in 0.5 ml of

sterile broth. Vortex, if necessary. Use a sterile pipette to transfer 1 drop to a slide. Use

pipette top to spread the drop into an even thin film.

7. Biopsy specimens and tissue sections

a. Touch preparation.  With sterile forceps touch the sides of one or more of minced fragments to a sterile glass slide, grouping the touches together for easier examination.

b. Thin-smear preparation when specimen is soft tissue or thick exudates, prepare smear by placing a small amount of tissue on a slide with sterile forceps. Place a second sterile slide over sample and press slides together. Separate slide by sliding the two away from each

other. If there is no other option, use a ground specimen preparation and spread 1 drop

to the size of a dime.

PROCEDURE

1. Fix the air-dried slide using one of the following methods:

a. Heat fixation: Place slides on 37 degree heat block to fix. Care must be taken to

not over-heat the slide as this will cause damage to cellular elements.

b. Methanol fixation: Flood the air-dried slide with methanol for approximately 1

minute, shake off excess, and allow to dry. Methanol fixation prevents lysis of

cells and results in a cleaner background. It also prevents wash-off of

specimens, especially viscous or urine samples.

2. Flood the slide with Crystal Violet for approximately 10 seconds.  Rinse with water.

3. Flood the slide with Gram's Iodine for approximately 20 seconds (or twice as long as the time used for 

crystal violet.  Rinse with water.

4. Decolorize with Gram Decolorizer until solvent runs clear from the slide (approximately

             1 to 2 seconds). Rinse with water.

5. Counterstain with Safranin for 20 seconds.  Rinse with water. Allow to air dry or blot dry gently

REPORTING OBSERVATIONS

Clinical specimens other than sputums 
1. Evaluate the smear on 10X, low power field (LPF).  Determine if thickness of smear is

appropriate (one cell thick). Observe for stain crystals-If an excess of

precipitated stain is observed, decolorize and restain the slide. If precipitate

continues, filter the crystal violet.

2. Determine if smear has been properly decolorized-Depending on the source of

the specimen , the background should be generally clear or gram negative. If

white cells are present, they should appear gram negative. If nothing on the slide

is gram positive and the slide is determined to be over-decolorized, completely

decolorize and restain slide. Alternately, stain another slide.
3. Observe distribution of organisms and cells. Look for areas representative of

inflammation or purulence, containing polymorphonuclear cytes (PMN), and areas of apparent contamination with squamous epithelial cells (SECs). If cells are present, determine the average count of WBCs and epithelial cells in 20-40 representative fields.

4. Oil immersion observations (OIF)-Observe microorganisms for characteristic

morphology and presentation. The presence of large numbers of a single type of

microorganism in a specimen, especially if associated with white blood cells (WBC), is likely to

indicate infection. Be wary of interpretations made from observing very few

organisms in the absence of inflammation, or if the organisms are unevenly
distributed as collection tubes, slides, and media may harbor non-viable bacteria.

Prepare a second smear to confirm rare findings.

5. Reporting Gram stain results (Table 3.2.1-5 from ASM Gram stain 3.2.1)

GRAM STAIN REPORTING FOR CLINICAL SPECIMES OTHER THEN SPUTUMS
	Enumerate cells-LPF

Count each type of cell
	Describe cells to

report
	Enumerate bacteria-OIF

oil-use optimal areas
	Examples of Description of

morphology of bacteria

	1+ (rare/occasional) <1/LPF

2+ (few): 1-9/LPF

3+ (moderate.): 10-25/LPF

4+ (heavy): > 25/LPF
	SECs

PMNs

RBCs
	1+ (rare/occasional): <1  Oil Immersion Field (OIF)

2+ (few): 1-5/OIF

3+ (moderate): 6-30/OIF

4+ (heavy): > 30/OIF
	Gram positive: cocci in pairs,

clusters, chains; bacilli; Gram Negative Diplococci (GNDC),

Gram Negative Rod (GNR), pleomorphic,

coccobacillus, budding Yeast,

pseudohyphae

	
	
	
	Bacillus, filamentous,

pleomorphic, fat, cube-like

	
	
	
	Gram positive rod, rectangular,

branching, beaded. etc.

	
	
	
	Gram variable


6. Note if polymorphonucleocytes (PMN) are absent. Quantitate squamous epithelial cells (SEC) if present.

7. Report Quantity and mixed bacterial morphotypes. Report Quantity and gram

stain on predominant or if one organism is present.
Sputums

Direct Examination of Gram Stain

1. Specimen Acceptability/Rejection Criteria

a. Examine 20-40 fields under low power and oil. Average the number of cells in representative field that     contain cells.

Expectorated Sputums:
a. If < 10 squamous epithelia cells (SECs)/LPF specimen is acceptable.
b. If >/= 10 squamous epithelia cells/LPF reject specimen unless white blood cells (WBC) are seen on 10X and there is 3-4+ of a single morphotype of bacteria.  (ASM Gram stain appendix 3.2.1-2.

2. Tracheal Aspirates from Adults:

a. Specimen is unacceptable if >/= 10 SECs/LPF.
3. Induce sputums, suctions sputums, bronchial specimens, and lung aspirates are always accepted regardless of Gram stain.  Likewise, cultures may be performed at the practitioner’s request regardlessof the Gram stain.  Document request in report:  Worked up per physician X request.

4. If Specimen is rejected, report the coded comment “BAD” under Gram Stain Entry.  (BAD = Microscopic examination indicates significant upper respiratory contamination.  Please submi9t another specimen.)  Notify the nursing unit or out patient location, record the person contacted, date, and time of the call under GramStain Entry.  Final the culture by reporting “BAD3” under Final Entry.  (BAD3 = Please submit another specimen.)  Credit the Lower Respiratory Culture.

5. Reject duplicate specimens received on the same day unless the initial sample was inadequate for culture based on the Gram stain.

6. If specimen is acceptable record number of WBCs and SECs viewed on LPF.  Switch to high power field (HPF) to enumerate and describe bacteria.  Base quantitation on this ASM table 3.2.1-5.
NOTE:  If no organisms are seen with numerous WBC’s an Acridine orange stain may pick up faintly staining gram negative rods (GNR).  Acridine orange stains will be performed by the FMC Microbiology Department when needed.

SPUTUM GRAM STAIN REPORTING
	Enumerate cells-LPF

Count each type of cell
	Describe cells

to report
	Enumerate bacteria-OIF

oil-use optimal areas
	Description of morphology of

bacteria

	1+ (rare/occasional) < 1 LPF
	SECs
	1+ (rare/occasional): <

1 OIF
	Gram positive: cocci in pairs, clusters, chains; bacilli; 

Gram negative diplococci (GNDC),

GNR,

pleomorphic,coccobacillus, budding Yeast,

pseudohyphae

	2+ (few): 1-9/LPF
	PMNs
	2+ (few): 1-5/OIF
	

	3+ (moderate.): 10-25/LPF
	Red Blood Cells (RBC)
	3+ (moderate): 6-

30/OIF
	

	4+ (heavy): > 25/LPF
	
	4+ (heavy): > 30/OIF
	


· Determine number of cells and bacteria in 20-40 fields. Skip fields where there are no cells or bacteria for averaging. Ignore 1-2 organisms on the entire slide unless results can be reproduced on a second smear.

· Sputum gram stains that show mixed organism populations do not need to be specified as to each organism descriptions. Instead report mixed gram stains as “Mixed Bacterial Morphotypes”. Example: If Gram positive cocci in clusters, chains, GNDC, and rods seen.

· NOTES
If culture growth does not correlate with the gram stain the gram stain should be

reviewed, the second slide stained and checked. Issue a corrected gram stain if the

review differs from the original.

Neutropenic patients may not have significant numbers of neutrophils in their gram

stains even in sources with active infections.

Gram stains are of little value for direct smears of stool or upper respiratory cultures.

HAZARDS
All microbiology specimens should be assumed to contain pathogens, and be handled

with appropriate care following the Universal Precautions Policy.

ATTACHMENTS N/A
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