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SPUTUMS (INCLUDING ENDOTRACHEAL TUBE AND TRACHEOSTOMY SPECIMENS) AND BRONCHIAL WASHINGS
1. PRINCIPLE
1.1 Pneumonia may be divided into different categories including:
1.1.1 COMMUNITY ACQUIRED PNEUMONIA
Organisms associated with community acquired pneumonia include Streptococcus pneumoniae, Haemophilus influenzae, Mycoplasma pneumoniae, respiratory viruses, Chlamydophila pneumoniae and Legionella pneumophila.  

1.1.2 NOSOCOMIAL PNEUMONIA
Organisms associated with nosocomial pneumonia include gram negative bacilli (including Pseudomonas aeruginosa), Staphylococcus aureus and sometimes Streptococcus pneumoniae.
1.1.3 ASPIRATION PNEUMONIA
Mixtures of aerobic/anaerobic organisms are associated with aspiration pneumonia along with certain chemicals.
1.1.4 PNEUMONIA IN IMMUNOCOMPROMISED PATIENTS
In immunocompromised patients any of the above organisms may cause pneumonia along with pneumocystis (PJP formerly PCP), fungus and cryptococcus.  Acute bronchitis may occur as a secondary bacterial infection following a viral respiratory infection.
2. SPECIMEN COLLECTION AND TRANSPORT
2.1 Sputum must be sent in a clean sterile container. 
2.2 If a delay in transport or processing is anticipated the specimen must be refrigerated.

3. PROCEDURE
3.1 PROCESSING OF SPECIMENS
3.1.1 DIRECT EXAMINATION

3.1.1.1 GRAM STAIN:  SPUTUM
Sputum is usually contaminated to some degree with oropharyngeal organisms.  Consequently a screening procedure for routine culture is required to exclude grossly contaminated specimens or saliva.

3.1.1.2 GRAM STAIN:  BRONCHIAL WASHING

A cytospin slide of the specimen is stained.
3.2 SCREENING PROCEDURE
3.2.1.1 Select the most purulent portion of the specimen for gram staining and culture.  
3.2.1.2 Scan the smear under low power (10X magnification) and examine for epithelial cells and polymorphs to determine a Q score (see Gram Stain Q-Scoring Chart on following page).
3.2.1.3 Non-suitable specimens are not processed and reported with the code NOTS:
“Not representative of lower respiratory secretions.  Please repeat.”
Issue report to Unit so that a new specimen can be submitted if necessary.


Exceptions: 
NICU patients                                                  
                                      



Pediatric patients (<15 yrs)                                                                                      

                                 



Cystic Fibrosis patients

3.3 GRAM STAIN Q SCORING CHART FOR SPUTUMS (using 10X objective)

	Q SCORE
	READING
	Initial finding

pus / epi
	COMMENT CODE

‘Not representative of lower respiratory secretions; please repeat’

	+1
	0 pus cells/lpf
0 epithelial cells/lpf
	0-0
	

	-1
	0 pus cells/lpf
1-9 epithelial cells/lpf
	0-9
	nots

	-2
	0 pus cells/lpf
10-24 epithelial cells/lpf
	0-24
	nots

	-3
	0 pus cells/lpf
>25 epithelial cells/lpf
	0-25
	nots

	+1
	1-9 pus cells/lpf
0 epithelial cells/lpf
	9-0
	

	0
	1-9 pus cells/lpf
1-9 epithelial cells/lpf
	9-9
	nots

	-1
	1-9 pus cells/lpf
10-24 epithelial cells/lpf
	9-24
	nots

	-2
	1-9 pus cells/lpf
>25 epithelial cells/lpf
	9-25
	nots

	+2
	10-24 pus cells/lpf
0 epithelial cells/lpf
	24-0
	

	+1
	10-24 pus cells/lpf
1-9 epithelial cells/lpf
	24-9
	

	0
	10-24 pus cells/lpf
10-24 epithelial cells/lpf
	24-24
	nots

	-1
	10-24 pus cells/lpf
>25 epithelial cells/lpf
	24-25
	nots

	+3
	>25 pus cells/lpf
0 epithelial cells/lpf
	25-0
	

	+2
	>25 pus cells/lpf
1-9 epithelial cells/lpf
	25-9
	

	+1
	>25 pus cells/lpf
10-24 epithelial cells/lpf
	25-24
	

	0
	>25 pus cells/lpf
>25 epithelial cells/lpf
	25-25
	nots


3.4 INTERPRETATION
3.4.1 DIRECT EXAMINATION:  GRAM STAIN

	Q SCORE
	INTERPRETATION

	-1 to -3
	Do not process (specimen unsuitable), NOTS, Rejected

	0
	Do not process (specimen unsuitable), NOTS, Rejected

	1
	Work up only 1 potential pathogen greater than the normal flora

	2
	Work up only 2 potential pathogens greater than the normal flora

	3
	Work up to a maximum of 3 potential pathogens greater than the normal flora


3.4.2 FOR NICU, PAEDIATRIC (<14) AND CYSTIC FIBROSIS PATIENTS



Do not use the Q score.



Quantitate polymorphs, epithelial cells and organisms

3.4.3 FOR BRONCHIAL WASHINGS




Do not quantitate; comment on polymorphs, epithelial cells and 





organisms.
4. CULTURE 
Set up the following media.
	MEDIA
	INCUBATION

	Blood Agar plate
	CO2 at 35o C. for 24-48 hours

	Chocolate Agar plate
	CO2 at 35o C. for 24-48 hours

	MacConkey Agar
	O2 at 35o C. for 24-48 hours (72 hours for CF)

	If specimen is from a Cystic Fibrosis patient or is a suspected CF patient add:

	Mannitol Salt agar
	O2 at 35o C. for 72 hours

	Burkholderia cepacia Agar plate
	O2 at 35o C. for 72  hours

	If sputum culture requests yeast or has yeast or fungus in gram smear:

	Sabaroud’s Dextrose Agar
	O2 at 31o C. for 72 hours


5. INTERPRETATION
5.1 Examine the BAP, Chocolate and MacConkey agar plates at 24 hours.  Re-incubate plates with no growth or normal oro-pharyngeal flora for another 24 hours.
5.2 If a Cystic Fibrosis patient, examine the Mannitol Salt, MacConkey and Burkholderia cepacia media at 24, 48 and 72 hours.
5.3 If yeast ordered/seen in smear, examine the Sabaroud’s Dextrose agar for up to 72 hours.
5.4 Consult the following chart:
	FOR ROUTINE CULTURE

Potential Pathogens
Must be greater than normal flora
	FOR CYSTIC FIBROSIS PATIENTS

Potential Pathogens as for Routine Culture and report the following in any amount

	Streptococcus pneumoniae
	Staphylococcus aureus

	Haemophilus influenzae
	Pseudomonas aeruginosa

	Staphylococcus aureus See 5.4.2
	Burkholderia cepacia

	Corynebacterium sp.See 5.4.4
	Haemophilus influenzae

	Group B streptococcus (in neonates only)
	Stenotrophomonas maltophilia

	Large colony variant C and G streptococcus See 5.4.1
	Achromobacter xylosoxidans ssp xylosoxidans

	Enterobacteriaciae 
	Achromobacter xylosoxidans ssp dentrificans

	Yeast See 5.4.6
	Ralstonia picketti (formerly Burkholderia)

	Other GNB:  i.e. Pasteurella, Burkholderia
	

	Moraxella catarrhalis
	

	Neisseria meningitidis
	

	Eikenella corrodens
	

	Report in ANY AMOUNT:
	

	Group A streptococcus 
	

	Pseudomonas aeruginosa 
	

	Nocardia sp.
	

	Cryptococcus neoformans/gatti
	

	Fungus See 5.4.5
	


Note:  Normal respiratory flora includes:  CNS, viridans group streptococcus, diphtheroids, enterococcus, Neisseria spp. (other than gonorrhoeae and meningitidis), and H.parainfluenzae.
5.4.1 Large colony variant Beta-hemolyitc Group C and G streptococcus and GAS should be ID’d using the Prolex typing kit.

5.4.2 MRSA should be listed only if found in quantities less than normal flora.

5.4.3 If Pseudomonas fluorescens is isolated report the organism with `CRQ comment


and free-text the following comment:

“Pseudomonas fluorescens has low virulence and is usually not clinically significant”.

Hold the plate for 5 days.

For Cystic fibrosis patients omit the CRQ comment.
5.4.4 For:  Corynebacterium propinquum, pseudodiphtheriticum and striatum:

These have been implicated in pneumonia of patients with COPD and the immunocompromised.  Any specimen with many polymorphs and diphtheroids as the predominate organism in the gram stain and on culture must be identified.

Gram stain:  diphtheroids
Catalase: POSITIVE

Motility:  NEGATIVE

Run an MS ID and report with comment ‘CRQ.
5.4.5 For filamentous fungus, seal the agar plate and send to Public Health Laboratory for identification as per IHL-MIC-III Filamentous Fungal Cultures and other Suspected High Risk Pathogens.

5.4.6 For yeast isolates:  a full identification is not necessary.  
Report as Candida albicans or Yeast, not Candida albicans (with the exception of Crytpococcus neoformans).  Remember that yeast must be seen in the smear and grow in culture for it to be considered potentially pathogenic.
Note:  Report all yeast isolates with full identification from NICU patients.

5.4.7 If the list of potential pathogens exceeds 3 and is greater than the normal flora, list identifications and hold plates for 5 days.  Include the coded comment:

`Physic:  “Physician:  Please notify Microbiology Department (Ext. 33141) if in your opinion further identification/susceptibility testing is warranted”
6. SUSCEPTIBILITY TESTING

Refer to the Susceptibility Testing Manual.
Repeated isolation of the same pathogen in sputum may be referred to a previous isolate for up to 7 days.

7. REPORTING
7.1 DIRECT EXAMINATION
7.1.1 GRAM STAIN



Perform the Q Score on routine cultures.
Quantitate polymorphs and epithelial cells in NICU, Pediatric and Cystic Fibrosis patients.



Quantitate all organisms seen.



Do not quantitate on Bronchial washings.  Comment on polymorphs, epithelial 


cells and organism seen.
7.2 CULTURE 


7.2.1 REJECTED SPECIMENS

NOTS:  “Not representative of lower respiratory secretions. Please repeat”.

7.2.2 NEGATIVE FOR ROUTINE CULTURE

NPGO:  “Normal oropharyngeal flora. No pathogens isolated”.
7.2.3 POSITIVE FOR ROUTINE CULTURE
Quantitate and report significant isolates with appropriate susceptibilities.
NICU babies:  list all organisms isolated, and report susceptibility on pathogens (Keep plates for 7 days)

7.2.4 NEGATIVE FOR CYSTIC FIBROSIS PATIENTS



Report the comments:
No Staph aureus







No Pseudomonas aeruginosa







No Burkholderia cepacia
7.2.5 POSITIVE FOR CYSTIC FIBROSIS PATIENTS

Quantitate and report significant isolates with appropriate susceptibilities.

Report the appropriate comment for the culture:




No Pseudomonas aeruginosa or Staph aureus 




No Burkholderia cepacia or Staph aureus 




No Burkholderia cepacia or Pseudomonas aeruginosa 
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