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I. Purpose:
Diverse etiologic agents cause lower respiratory tract infections.  These agents can be suggested by the patient’s clinical presentation, age, immunological status, and occupation.  Etiologic agents may include, but are not limited to, bacteria, mycobacterium, Legionella, fungus, mycoplasma, viruses, pneumocystis, and Nocardia.  The most commonly encountered bacteria include Staphylococcus  aureus, Hemophilus influenza, Enterobacteriaceae, Pseudomonas, Beta strep Group A, Streptococcus pneumoniae, and Yeasts.

II. Policy:
The specimen must be microscopically examined both to assess its quality and to look for organisms associated with an inflammatory cell response.  Gram stains accompany all lower respiratory tract specimens.  Only sputum or tracheal aspirates can be rejected on the basis of a gram stain. Do not accept repeat cultures at intervals of less than 48 hours.
III. Principle:
Infections of the lower respiratory tract are a major cause of morbidity and mortality. Diagnosis of these infections frequently is complicated by the contamination of specimens with upper respiratory tract secretions during collection.  Because the upper respiratory tract may be colonized with potential pathogens not involved in the infection of the lower tract and may yield organisms capable of inhibiting the bacteria involved in lower respiratory tract pathology, the laboratory should assure that an appropriate specimen is processed.  Squamous epithelial cells reflect oropharyngeal contamination.  Infection of the lower respiratory tract is indicated by the presence of PMNs. 

IV. Safety:
A. All specimens should be processed in a biological safety hood. Handle specimen as though they are capable of transmitting infectious agents.

B. Immediately clean up any spillage of contaminated materials using a hospital-approved disinfectant.  Dispose of the cleaning material by an acceptable method.

C. Discard specimens and plates in a biohazard waste container.

V. Specimen Requirements:

A. Specimens include sputum, tracheal aspirates, bronchial washings, bronchial brushings and brushes, bronchial alveolar lavage fluid, and transtracheal aspirates.

B. Culture of first early morning freshly expectorated sputum is desirable. Early morning secretions are more concentrated and more likely to contain large numbers of etiologic agents.  The mouth should be rinsed with water or gargle before sputum collections.

C. Induced specimens are recommended for adult patients who cannot produce sputum. 
D. Specimens should be processed immediately at the laboratory.  If delay cannot be avoided, store specimens in refrigerator.   

VI. Reagents, Equipment and Materials:
A. BAP, MAC and CHOC are used for all specimens.
B. Place P disk between first and second streaks of all BAPs.

C. Usual microbiology tools include swabs, CO2 incubators, gram stain slides, sterile loops and P discs.

D. Incubate BAP, CAP and MAC plates in 5 to 10% CO2 at 35 – 37º C.

VII. Procedure:

A. See procedure  Gram Stains
B. Bronchoscopy Brushes:

a. Thoroughly vortex specimen container containing brush.

b. Using a sterile 1 ul loop, inoculate BAP, CHOC, and MAC. Take a loopful of well-mixed specimen and make one vertical streak down the center of each plate.  Using the same loop, make horizontal isolation streaks from top to bottom of plate. In other words, streak as in a urine plate. 
c. No gram stains are performed on Bronchial brushes.
d. Place Optochin disk in middle of BAP.

C. Bronchial Lavages:

1. Use a cytocentrifuge to prepare specimen for gram stain.
2. Spin specimen if there is a good amount of solution present, use pellet to plant. 
D. All Lower Respiratory Specimens:

1. All reports should include the gram stain findings.

2. Date each day of work on media prompt screen.

3. Normal Respiratory flora includes but not limited to: coag negative Staph, pigmented Neisseria, and viridans streptococci. Note in the report if Normal Respiratory flora is present. If organisms are present without normal flora observed, add Normal Respiratory Flora Absent (NRA) comment to the interpretation screen. If normal respiratory flora is present, report it out.

4. Report out pathogens and quantitate amount present, e.g. rare, few, moderate, etc.

5. Discard No Growth specimens after two days. Report as “No growth after 2 days.”  
6. Poor quality sputum cultures are incubated as above and saved according to protocol at room temperature for 7 days in case a further workup is requested.  No culture report is given. (TNP at culture result prompt).

7. Work up the following pathogens in sputum:
 The original specimen gram stain should be correlated with the bacterial morphotypes grown on culture.  Significant growth of a primary pathogen is defined as moderate to heavy growth in the second or greater quadrant of the plate that is more than the normal flora.  Smaller amounts of a primary pathogen may be clinically important if it is an almost pure growth. (i.e. little or no growth of normal flora) and the bacteria are consistent with the morphotypes seen in the Gram stain.
a. Streptococcus pneumoniae – Work up moderate to heavy amount.  Perform ID and susceptibility as appropriate.

b. Beta Hemolytic Group A Strep – Identify any amount, no sensitivity is needed. If patient is penicillin allergic, then do sensitivity.
c. Hemophilus Influenzae – Identify and report moderate to heavy amount, perform beta lactamase testing.

d. Neisseria meningitidis – Identify and report moderate to heavy amount, perform beta lactamase testing.
e. Moraxella catarrhalis – Identify and report moderate to heavy amount.
f. Group B, C and G streptococci: Identify and report moderate to heavy amount.

Note: Do not report small colony types of beta-hemolytic strep or group F strep, as they are part of normal upper respiratory flora.

g. Do not report Enterococcus unless the culture is 90% pure. If so perform and ID.

h. Gram negative bacilli:
i. P. Aeruginosa: ID and sensitivity on any amount.
j. Other non-fermenters (Bordetella species, Strenotrophomonas maltophilia, Acinetobacter spp., B. cepacia): ID and sensitivity on any amount.

k. Pasturella spp.: – Identify and report moderate to heavy amount and > NRF.

l. Enterobacteriaciae: One or two types, <= NRF, no ID/AST-unless in the ICU. Moderate to heavy and >NRF do ID and sensi.
m. Mixed gram negative rods: >2 morphotypes: <= NRF-no ID and sensi., if moderate to heavy and >NRF called Mixed gram negatives, FWOR unless ICU patient. If very messy consult with supervisor.
n. Staphylococcus aureus: Identify and perform sensitivity testing on moderate to heavy amount.

o. Staphylococcus coag negative: Identify if they are in 90% pure culture.

p. Work up any amount of a Bioterrorism organism: Brucella, F.tularensis, Y.pestis, Bacillus anthracis. See Bioterrorism procedure.
q. Yeasts: Cryptococcus neoformans: Work up any amount. If yeast is seen in gram and is pure in culture, then mention if CALB or YPNCA.
r. Mold or Nocardia:  Identify any amount.
s. Corynebacterium sp: Identify and report moderate to heavy amount and if pure. Urea-positive strains such as C.pseudodiptheriticum may cause pneumonia.
t. R. equi: Identify and report any amount. 

VIII. Proficiency Testing

Subscription to D, Bacteriology, through CAP satisfies proficiency testing requirements.           

IX. Staff Education and Competency


Each hospital administers a site specific competency test annually.
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