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	SUBJECT:
	UPPER RESPIRATORY TRACT CULTURES


PRINCIPLE
The majority of upper respiratory infections are self-limiting.  Most are of viral origin, but some are bacterial.  Bacterial pathogens most often observed in these infections include: Streptococcus pyogenes, Streptococcus pneumoniae, Moraxella catarrhalis and Haemophilus influenzae.  Because there is little clinical distinction between viral and bacterial infections, cultures are required to confirm the etiologic agent.  Even then, bacterial infections can be superimposed on primary viral infections making the exact etiology sometimes hard to pinpoint.  Streptococcus pyogenes infections are of extreme importance in identifying since treatment is essential because of post streptococcal sequelae such as rheumatic fever and glomerulonephritis which can occur if left untreated.

The upper respiratory tract includes the upper airway from the larynx through the nasopharynx, oropharynx to the nose including the sinuses and middle ear.  Although predominant symptoms help to identify the principle location of infection, the fact that all areas are adjacent to each other with infections spreading to the various tissues can cause there to be overlapping symptoms.

The amount and types of bacterial flora vary greatly depending on the locations along the upper respiratory tract.  A basic knowledge of the normal flora is essential for interpreting the culture results (see table below). Viruses, often responsible for upper respiratory tract illness, are not considered normal, although they may rarely be cultured from asymptomatic individuals with subclinical disease.

The respiratory tract below the larynx is devoid of microorganisms in healthy individuals as well as the paranasal air sinuses and the inner ear.

The anterior nares are often colonized by Staphylococcus epidermidis and diphtheroids as well as Staphylococcus aureus which is present in approximately 25% of the population.
Table 1. Commensal flora and location/potential pathogens and infections.
	PRIVATE 
COMMENSAL FLORA/LOCATION
	POTENTIAL UPPER RESPIRATORY PATHOGENS/INFECTIONS

	Oropharynx

	Alpha Strep including Strep pneumoniae
	Streptococcus pyogenes-report any quantity

	
	Beta Strep not Grp A *

	
	Streptococcus pneumoniae  *

	Neisseria sp. (saprophytic)
	Neisseria gonorrhoeae

	Haemophilus sp.
	Haemophilus influenzae *

	Staphylococci
	Staphylococcus aureus *

	Moraxella spp
	Moraxella catarrhalis *

	Enterobacteriaceae (transient colonization)
	Pseudomonas aeruginosa or Enterobacteriacae

	Yeast (not Cryptococcus)
	Candida sp. (albicans)*

	Fusobacterium spp
	Fusobacterium spp*

	Anaerobes:-special request for anaerobic culture required
	Corynebacterium diphtheria-separate request required-send to Reference Lab

	Bacteroides spp
	

	Veillonella spp
	

	Peptostreptococcus spp
	

	Actinomyces spp
	

	Micrococci
	

	Paranasal air sinuses and inner ear

	No normal flora
	Any isolate is significant

	Pertussis

	Bordetella pertussis and parapertussis- separate request required-send to Reference Lab (OSF)


*Work up only if is in pure culture or is predominant
CLNICAL SIGNIFICANCE
Cultures of upper respiratory sites allow for the isolation of upper respiratory pathogens causing infection.  More specific antibiotic therapy can be initiated once the etiologic agent is identified.

POLICY SCOPE:  

The scope of this policy applies to all Laboratory staff that prepares or performs testing on laboratory specimens at UnityPoint Methodist. 

SPECIMEN
Biosafety Level 2 – All specimens are processed within a biological safety cabinet.

· Refer to procedure Specimen Collection and Transport 
REAGENTS
Refer to procedure Initial Processing, Inoculation, and Incubation of Bacteriology Specimens

INSTRUMENTATION/EQUIPMENT
CO2 incubator 35(C

QUALITY CONTROL
All media and reagents are quality controlled by the manufacturer and by lot # or shipment when received in our laboratory. (exception: exempt media)

PROCEDURE
A. Throat– The Kiestra will inoculate  a BAP, chocolate and SSA.  Report presence of Group A Strep and any other potential upper respiratory pathogen in predominance (see table 1 list).  Other Beta Hemolytic Strep species, (when in predominance) can be mentioned. If throat is ordered for GC culture, follow protocols under GC Screen Protocols.

1. Culture plates are incubated for 12 hours prior to imaging for growth. A culture with only normal upper respiratory flora present will be reported as ‘Normal Upper Respiratory Flora’.
2. Predominant pathogen organisms other than Group A Beta Strep are quantitated and identified.  Heavy growth of Staph aureus will be noted.
3. If Gram-negative rods are pure or predominant, identify them as incidental findings
4. Susceptibility testing is not performed on throat cultures.  Physician must specifically order if resistance is suspected.

5. All plates are incubated 2 days prior to finalizing and discarding.
NOTE:  If throat culture grows pure yeast, it should be mentioned in report.
B. Nasopharyngeal cultures- Inoculate to a BAP and chocolate plate. Nasopharyngeal cultures can be helpful in diagnosing pertussis, mycoplasmosis, and diphtheria (special request).   The culture is also an effective way of identifying carriers of N. meningitidis, but the organism is not considered a pathogen at this site.  The isolation of Staph aureus is generally not considered significant since approximately 25% of the population normally carry this organism either permanently or transiently. The isolation of coagulase negative Staph in combination with diphtheroids is considered normal, since these two organisms colonize the anterior nares and are picked up as the swab is inserted to collect the specimen.  Nasopharyngeal culture results do not correlate well with sinus aspirates and should not be used to diagnose sinus infections. 

1. Culture media is incubated for 18-24 hours prior to observing for growth.

2. Record and quantitate possible pathogenic growth.

3. Other susceptibilities should be performed only after consultation with the physician.

4. Culture media is held 48 hours prior to finalizing and discarding.

C. Nose cultures Nose cultures should only be used for identification of carriers of Staph aureus as an epidemiology tool. Do not treat these cultures like typical upper respiratory cultures, report out MRSA if present. 
1. Culture media is held 48 hours prior to finalizing and discarding.

D. Nasal sinus and Ear cultures: Inoculate to a BAP and chocolate plate. These protocols are specific for sinus aspirations or sinus washings, not routine nose and nasopharyngeal specimens which are covered separately. If unsure of source, it is important to verify how the specimen was collected and the actual source before interpreting plates.
1. Examine aerobic plates after 18-24 hours incubation.  Anaerobic cultures should be viewed through bio-bag at 24 hours, but allowed 48 hours of incubation prior to opening the bag.

2. The sinuses and middle ear are devoid of normal flora making any isolate significant.  The two most common pathogens are Haemophilus influenzae and Strep pneumoniae.  Colonies resembling these organisms should be screened and identified.

3. All H. influenzae isolates should be screened for beta lactamase production.

4. Strep pneumoniae is tested for Penicillin susceptibility using the MicroScan strep panel.

5. All other isolates should be identified; if pure culture, susceptibilities should be performed; if mixed pathogens, predominant organisms should have susceptibilities performed; if mixed pathogens, consultation with the physician prior to sending out for susceptibilities.

6. Anaerobes should be identified.  If pure or predominant, refer for susceptibility testing.
7. Negative Culture plates are held 48 hours (2 days) before finalizing and discarding.

REPORTING RESULTS
A.
Routine Throat cultures
1. If Group A Beta Strep is isolated, the culture can be reported as "Positive for Beta Strep Group A".  Quantitation of Group A Strep is not necessary. 

· Normal culture (Negative for significant pathogenic growth is: “Normal Upper Respiratory Flora.”
2. Preliminary reports are issued at 1 day and final reports at 2 days.
3. Other pathogenic positive results in pure or predominant culture are semi quantitated and reported as found.
4. NOTE:  When Heavy growth of Staph aureus is reported without the presense of normal upper respiratory flora the comment “Length of transport time may have allowed normal upper respiratory flora to over grow potential pathogens.  Suggest a repeat specimen be collected if clinically indicated.”
B.
Nasopharyngeal cultures
1. Preliminary reports are issued at 24 hours and finals at 48 hours.

2. Cultures containing only skin flora or NURF should be reported as such.  "Normal skin flora present, no pathogens isolated" or "Normal upper respiratory flora".

3. Predominant organisms, particularly potential pathogens, should be semi quantitated when reporting.


4.
Susceptibility testing is performed upon physician order.

C. 
Nasal Sinus/Ear cultures

1.
Preliminary reports are issued at 1 day.


2.
Final reports are issued at 3 days.


3.
Negative reports should be reported as "No growth".


4.
Positives are reported as found.  Isolates are semi quantitated on the report.

1. Susceptibility testing is reported as completed.

2. Remember, normal flora is not found in the sinuses/middle ear and reports indicating the presence of NURF should not be issued.  

PROCEDURAL NOTES/PROBLEM SOLVING TIPS
· Isolates of N. Meningitidis in any upper respiratory cultures can be mentioned in the report.  The following comment should be added to these reports: “N. meningitidis can be carried as part of the normal upper respiratory flora in 5- 15% of the population”.  

· Definition:  NURF = Normal Upper Respiratory Flora

· Reports on known transplant patients: List isolates all separately in reports whether pathogen or normal upper respiratory flora.  Phrases such as "Normal flora present" or "Culture negative for ________" are not appropriate.

REFERENCES
1. Leber, Amy L. Clinical Microbiology Procedures Handbook. Washington, DC: ASM Press, 2016.

2. Color Atlas and Textbook of Diagnostic Microbiology, 4th edition, Elmer W. Koneman, Stephen D. Allen, V.R. Dowell, Jr., William M. Janda, Paul C. Schrechenberger, 1992.

3. Bailey and Scott's Diagnostic Microbiology, 7th edition, Sydney M. Finegold and Ellen Jo Barons, 1986.

4. Jorgensen, James H, Michael A. Pfaller, and Karen C. Carroll. Manual of Clinical Microbiology. Washington: ASM Press, 2015. Print

5. Bennett, Douglas, Mandel, "Principles and Practices of Infectious Disease" 3rd edition, pp.2291-2294, 1979.

6. Murray, Patrick R., Editor in Chief, Manual of Clinical Microbiology 9th Edition. 2007.

UnityPoint Health Methodist Laboratory is a CAP accredited facility, as of 7/1/11 the responsibility of new and/or substantially revised policies and procedures will be restricted the Laboratory Director whose name appears on the CLIA certificate, whose signature appears below. The biennial review will be completed by the Administrative Director. 
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