
Gram Stains
Made 
Easy 



Objectives

• Discuss the Gram stain procedure and possible 
sources of error.

• Describe typical morphology for each class of 
organisms and the different types of cells that 
may be found in patient specimens

• Identify visual images of cells and organisms as 
seen on patient Gram stains with a minimum 
score of 80%



Who has to read Gram stains?

• Microbiologists

• Non-microbiologist MLS working 
evenings, nights and weekends

– Usually a STAT situation

– Often no one to go to for assistance

• Medical Students, Residents, Physicians



Two Extremes

• The Gram stain remains the cornerstone of 
microbiology…. It provides a very valuable 
source of clinically relevant information.



Two Extremes

• The Gram stain is the most abused of all the 
tests performed in the microbiology 
laboratory.

• Snyder, J. 1999, “The Ten Commandments for Managing and interpreting Wound Specimens”. Advance for Medical Lab Professionals.Vol. 11. No. 1.

• CDC.  1984. “The Gram Stain: A New Look at an Old Tool.” 



Why are Gram Stains Important?



Provides timely information about 
the patient

• Rapid Procedure:

– 5-10 minutes to make slide & let dry

– About 3 minute to perform

– 5-10 minutes to read & interpret



Provides Clinically Relevant information 

• Does the patient have signs of an infection?

– Purulence (PMNs, mucus, RBCs, protein)

• Presumptive Etiological Diagnosis

– Single organisms seen vs. mixed bacteria



Provides Clinically Relevant information 

• Can be more useful than cultures

– Previous antibiotic therapy 

– Anaerobic infections

– Colonization vs. infection

– Bacterial vaginosis

– Gonorrhea in males



Aids in Determining Diagnosis

• Based on bacterial morphology

– Usually can reach Genus level based on 
Gram stain



Aids in Selecting Empirical 
Treatment

• Physicians can use the hospital’s 
published Antibiogram to select the 
appropriate treatment

• Can eliminate unnecessary antibiotics



Aids in Ordering Follow-up Testing
• i.e. Gram Positive, beaded, slightly 

curved rods in sputum suggests 
Mycobacterium tuberculosis–order AFB 
cultures

• Urethral smear report from male is “No 
Organisms Seen” –order test for 
Chlamydia



Reduces Patient Costs

• Test is inexpensive

• Specimen quality screening

• Shortens hospital stays



High Predictive Value in Blood Cultures 
(Sensitivity & Specificity)

• “GPC in pairs & chains suggestive of Streptococci”

100% Sensitivity;  98% Specificity

• “GPC in clusters suggestive of Staphylococci”

98% Sensitivity; 100% Specificity



High Predictive Value in Sputum

• Haemophilusinfluenzae in Cystic Fibrosis 
patients

• Pseudomonas aeruginosain CF patients

• Streptococcus pneumoniae



Limitations of the Gram Stain



Unreliable Staining Technique

• Organisms with atypical or damaged cell walls

• Antibiotic effects

• Intracellular bacteria



Artifacts

• Confusing to inexperienced Gram stain 
interpreters

• Can be the result of the specimen

• Can be the result of the stainer’stechnique



Hans Christian Gram

• In 1884 discovered that 
basic dyes differentiate 
bacteria.

• Cellular Morphology and 
arrangement could allow 
presumptive ID to genus.



Principle of the Gram Stain

• Bacteria are positively charged

• Basic (alkaline) dyes are negatively charged

• Mordant ‘locks’ stain into the cell wall 
structure.



Cell Wall Structure

http://www.americanaquariumproducts.com/Aquarium_Medication.html

Phospholipid layer

http://www.americanaquariumproducts.com/Aquarium_Medication.html


Be sure to follow YOUR lab’s 
protocols regarding Gram Stain 

performance and reporting 
procedures!



How to Get a Good Quality Gram Stain

• Excellent specimen

• Expertise

• QA Protocols in place



Specimen Collection

• Quality of Specimen directly affects results

– Must have rejection criteria in place

– Disclaimer on results

– Collection procedure manual

– Inservices for specimen collectors



Preparation of the Smear

• Prepare Slide
– Frosted ended best

– Premade circles or hand etched circles

– Clean oily film off slide if needed

– Make and extra as a back-up

• To Sterilize or Not to Sterilize?
– Alcohol wipe or flaming



Preparation of the Smear

• Application technique based on type of 
specimen received

• Tissue

– Touch prep

– Cut to expose sterile surface



Preparation of the Smear

• Body Fluids

– Centrifuge to concentrate

– One drop of sediment

– Let air dry

• Cytospin recommended for best results

– Fixes and flattens cells to the slide

– Preserves morphology 



Cytospin



Preparation of the Smear

• Blood Culture Bottles

– One drop of broth –spread it out!

– Usually easy to find the specimen on the slide

• Swabs

– Not the best specimen

– Roll across slide –Don’t Scrub!



Preparation of the Smear

• Sputum

– Look for purulent areas

– Pick out with swab

– Roll across slide

– Try to distribute material evenly, if possible

–Don’t be afraid to use the entire slide



Fixing the Smear

• Keeps the specimen attached to the slide

• Two methods to fix smears

– Heat fixation

– Can destroy cells and rupture bacteria



Fixing the Smear

• Methanol Fixation

“Methanol is superior in every instance to 
heat fixation”

– Flood with fresh methanol

– Leave on for about 30 seconds

– Let evaporate

Mangels, J. et. al. 1984. Methanol Fixation: An Alternate to Heat Fixation of 

Smears Before Staining. Diagnostic micro Infectious Diseases



Advantages of Methanol

• Prevents lysis of RBCs

• Reduces cellular distortion

• Bacteria are more resistant to decolorization

• Less Gram variability

• Cleaner background

• Less artifacts



Reagents

• Crystal Violet

• Gram’s Iodine

• Decolorizer

• Safranin Counterstain

– Fast Green 

– Basic fuschin



Decolorization

• Choice of Decolorizer

• Acetone ςfastest, strongest
• Ethanol –slowest, weakest

• Acetone/ethanol mix –Just right??



Gram Stain Procedure

• Fixation

• Crystal Violet

• Rinse with water

• Gram’s Iodine

• Rinse with water • Decolorize

• Rinse with water

• Safranin Counterstain

• Rinse with water

• Blot or air dry



Gram Stain Procedure



Performance of the Gram Stain

• Timing –Range 15-60 seconds

• Use same time interval for each major 
component except the decolorizer

– Crystal Violet

–Gram’s Iodine

– Safranin (counterstain)



Performance of the Gram Stain

• Safranin can be left on a bit longer for 
better staining of Gram negative 
organisms

• No more than 2 minutes!!



Automated Gram Staining Instruments

• Allows standardization of procedure

• Processes batches of smears

• Reduces reagent cost 

• Reduced manpower costs

• Reduced hazardous liquid waste

• Good, consistent quality of Gram stains



Automated Gram Staining Instruments

• IUL Instruments 
Polystainer

(www.iul-inst.com)



Automated Gram Staining Instruments

• Wescor Aerospray (www.wescor.com)



Quality Assurance

• Control slide

– Perform weekly or with each new lot of reagents

• Source of QC Slides

– Make your own

– Purchase premade



Good QC Slide Staining



Poor QC Slide Staining



Staining problems due to poor 
specimen quality

• Old specimens - >24 hours old

• Antibiotic Therapy –damages cell walls

• Oxidation –anaerobes are quickly 
affected by exposure to oxygen

• Autolytic enzymes –destroy cell wall



Technical Problems

• The Gram Stainer

– Excessive heat fixing

– Lack of fixation

– Slide preparation

– Over decolorization

– Underdecolorization



Technical Problems

• Reagents

– Concentration incorrect

– Reagents contaminated with bacteria

• Oil

– Can be contaminated in bottle

– Can be contaminated on oil objective lens



Restaining a slide

It can be done!

• Remove oil (xylene recommended)

• Flood with decolorized 30-60 sec

• Rinse and restain



If you are an inexperienced
Gram stain Performer 

do not hesitate to perform a QC 
slide every time you have to 

perform a Gram stain!



Microscopy Tips

• High quality, ergonomically correct 
instrument

• Consider wide angle objectives

• Consider 50x oil immersion lens

• Keep your scopes clean!

– No oil on 40x (high dry)

– Clean oil immersion lens between slides



Focus on Low Power

• Make sure the condenser is lowered

–Too much light and you can’t find the focal plane

• Scan slide to look for best area to examine

– Avoid very thick or thin areas

• Enumerate Host cells

– WBCs, RBCs, Epithelial cells.



Oil Immersion

• Examine 20-25 fields

– Just look around at first

• Systematically look for each bacterial 
morphology type 

– GPC, GPR, GNC; GNRs, other

•Quantitate organisms based on your lab’s 
system

• Average all the fields you examined



Reporting Gram Stains

• Cells usually go first

• Remember to report the absence of WBCs

• List bacteria in descending quantity

• If you are able, and it is the policy of your 
lab, suggest genus of organisms seen

• Report No Organisms Seen



A Safety Reminder

• Gram stain slides can contain viable 
organisms, spores, and oocysts

• Treat as infectious material 

• Discard properly



End of Part One

•Questions???
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