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SUBJECT:   BLOOD CULTURE COLLECTION

	1.    PRINCIPLE:


	           Blood is collected and cultured for the purpose of isolating, identifying and determining antibiotic susceptibilities of microorganisms causing septicemia. Because of the relative low number of microorganisms present in most septicemias, and because of the normal bactericidal abilities of blood, the volume of blood cultured and the ratio of blood to media are the most important factors in good recovery rates of microorganisms from blood cultures.

INDICATION FOR CULTURING BLOOD:
Sudden increase in pulse

Chills (≤36º C.) or Temperature ≥ 38ºC.)

Hypotension

Prolonged, mild, intermittent fever associated with a heart murmur (endocarditis) 

   
Leukocytosis (WBCs > 10,000/ul)
  Granulocytopenia ( <1,000 polys/ul)

Petechiae:  skin and mucous membranes

"Splinter hemorrhages" of nails

Malaise

                                                                                                                                                 

	2.    CLINICAL SIGNIFICANCE:


	           The blood of a healthy individual is usually sterile. However, during several infectious diseases or during infectious complications of a primary disease, microorganisms may be recovered from blood. They may be present transiently or persistantly. Positive blood cultures may result from traumatic and surgical wounds as well as from burns, injury to bones and joints, brain abscesses, furunculosis, cellulitis, meningitis, pneumonia, lung abscesses, empyema, mucoviscidosis, mycotic aneurysm, cardiac anomalies, peritonitis, intestinal or biliary obstruction, cholangitis, carcinoma, urinary obstruction, nephropathies, postpartum endometritis, and septic abortion. Immunosuppresive, cytotoxic, or radiation therapies and conditions such as arteriosclerosis, chronic debility, diabetic acidosis, hematological diseases, hepatic insufficiency, and malignancies of all types may lead to positive blood cultures. No rule concerning the types of microorganisms of significance can be stated.



	3.   SPECIMEN:  
A.   COLLECTION AND PROCESSING:


	General Collection Protocol for Blood Cultures:
Endocarditis (intravascular infection)    Two cultures over 1-2 hours
Acute sepsis                                            Two cultures from separately prepared veins. 
Fever of unknown origin                        Two cultures at least 1 hour apart;           
                                                                    (if negative at 24 hours, repeat)
a.)  In any and all cases, the physician should specify the collection times and collection intervals. 
b.)  Normal protocol is for no more than two sets of blood cultures to be drawn within a 24 hour time period. If more than two sets are ordered within 24 hours and it is determined not to be duplicate orders, then a pathologist needs to be consulted. The only exception is if the blood cultures are ordered by a cardiologist or an infectious disease specialist (then a pathologist does not need to be consulted).
c.)  Timing of collections may or may not be critical according to the disease process in the patient as bacteremias may be continuous, intermittent, or transient.
d.)  After collection of blood culture bottles refer to BacTAlert Procedure for processing of specimens.


	B.    REJECTION:


	Not Applicable


	C.   STORAGE AND PRESERVATION:


	Blood culture bottles are stored at room temperature until use.


	4.   REAGENTS, STANDARDS, AND CONTROLS:

A.   PREPARATION:


	SUPPLIES  NEEDED
Latex gloves or sterile gloves

Tourniquet

Blood culture bottles

70% Alcohol prep pads

ChloraPrep Antiseptic Skin Prep Kit (>= 2 months of age)

Tincture of Iodine disinfecting ampules or pads (< 2 months of age)

Sterile gauze pads

Syringes, needles, or blood collection sets appropriate to the situation.


	B.   CONTROL PROCEDURE:


	       Refer to the label on the box for the lot numbers and expiration dates of all media. Do not use media that is outdated. Refer to BacTAlert procedure for Instrument QC information.


	5.   EQUIPMENT:

A.   INSTRUMENTS:


	         BacTAlert computer

          BacTAlert cabinet


	B.   MICROSCOPIC EXAMINATIONS (AND REJECTIONS):


	Not Applicable


	6.   PROCEDURE:

A.   PERFORMANCE:


	    The quality of the blood culture depends primarily upon the the quality of the skin preparation and the sterile technique employed while collecting the specimen. Any contaminant picked up from the skin or from the surface of the rubber stopper on the blood culture bottle can be introduced into the blood culture bottle and produce a result that will erroneously appear to show sepsis. This can lead to the patient being unnecessarily treated. Also if we are not using sterile technique to draw, it is possible for us to introduce a bacteria into that patient’s bloodstream and cause a nosocomial infection.
A. Apply tourniquet.  Select venipuncture site. Release tourniquet. Glove hands.

B.   
       (>= 2 months of age) 

Cleanse area first using a ChloraPrep Antiseptic Skin Prep Kit. 
NOTE:  Use ChloraPrep with care in premature infants or infants under 2 months of age. These products may cause irritation or chemical burns.
1.  While holding the applicator horizontally with the sponge down by the holder,  pinch wings only once to activate the ampule and release the antiseptic, (you should hear it break). Be careful not to touch the sponge.

2.  Saturate the sponge with ChloraPrep by gently pressing and releasing the sponge against the treatment area until liquid is visible on the skin.

3.  Completely wet the treatment area with antiseptic.
4.  Using a back and forth scrubbing motion, completely wet the                                 treatment area:   30 seconds for dry sites, 2 minutes for wet sites. 

5.  Allow the prepped area to dry completely, (minimum of 3 minutes on hairless skin, up to 1 hour in hair).  Do not blot or wipe the solution away. Discard the applicator after a single use.

(< 2 months of age) 

1. Cleanse area first with 70% isopropyl alcohol rubbing in concentric circles, starting in the center of the proposed venipuncture site and progressing outward in ever enlarging circles, applying firm but even pressure. 
2. Cleanse area with Tincture of iodine prep using same technique.  
3. Allow tincture of iodine to remain on the area for 2 minutes. 
Remove iodine with 70% alcohol to prevent systemic absorption and/or localized skin reaction.
C. Do not touch cleansed venipuncture site unless using sterile gloves.

 
D. Allow to AIR DRY. 

E. Flip plastic tops off appropriate blood culture bottles.  Cleanse bottle stoppers 
                         
    with 70% isopropyl alcohol prep pads. 

             (these are NOT sterilized by the manufacturer.)
F. Perform venipuncture and fill blood culture bottles with the necessary volume

                of blood.
NOTE:  If using a butterfly you may fill bottles directly. (The blood culture bottle must be held BELOW the patient’s arm with the bottle in an upright position, not allowing the liquid media to touch the stopper. By using this method any possible backflow of media to the patient is avoided.)
NOTE: Adequate volume of blood is critical to the culture results. If filling the blood culture bottles directly, volume is measured by using the 5 ml. increment scale on the blood culture bottle label.
      
             H. When multiple blood cultures are ordered they need to be drawn from 

                 
                  alternate (separate) sites, eg., right peripheral, left peripheral.




Necessary volume of blood. 

           Optimal sample size
               Age                           Volume needed                         Bottles
           Adult (>10 yrs)               20 ml. 

       Aerobic & anaerobic (10 ml. each)   

           Child (<10 yrs old)           1 ml. per yr. of life        Aerobic only

           Newborn                           1 - 4 ml.
                    Pediatric aerobic only 


Minimal sample size on difficult draws
               Age                            Volume obtained                      Bottles
           Adult difficult draws      1-10ml. 

       Aerobic only

Child (10 years)
        1ml. 

       Aerobic

           Newborn

        1ml.
                    Pediatric aerobic


 I. If the physician does not specify collection intervals, blood cultures should be              
                 drawn from alternate (separate) sites, 5 minutes apart.                    

            J. When blood cultures are ordered times two 5-15 minutes apart, if the first                                                     

                venipuncture is unsuccessful, any subsequent successful venipuncture may be used to 
                collect the entire volume of blood to be divided between the two cultures 

                (4 bottles). Documentation must accompany the specimen.

 K. Invert bottles gently to mix. 

 L. Label each bottle with patient data and time of collection and/or sequence of                          
      collection number.  Also the initials of the tech drawing the sample.

M. Indicate times of collection and specify antibiotic therapy by fact and name on 
     
      the voucher. 

             N. Take specimens and voucher to Specimen Processing for immediate processing. 
Specimen Processing is responsible for determining and documenting the  adequacy of the Blood culture blood volumes.
Optimal blood volumes cultured for adults (>10 years of age) shall be verified by weight. Weights of optimal draws shall be monitored at the main laboratory on a scale predetermined to reflect a range of 5-10 ml blood inoculated per single blood culture media bottle and 10-20 ml per set of aerobic and anaerobic bottles. 
Determine volumes of blood cultured for adult patients (over 10 years of age) by weight using the Sunbeam Model SP5 digital scale.
1. Place scales on a hard, flat, level surface.

2. Press “ON/TARE” to activate the scale.

3. Wait until 0.0 appears.  (A series of 8s, then CAL will be seen as scale zeros.)

4. Place pair of blood filled BTA bottles (aerobic and anaerobic) on scale and note the reading in ounces. (Scale will automatically shut off when finished.) 

5. Document on the source line of the accessioning screen for microbiology cultures whether the blood volume for a set of bottles is :

Weight for 2 bottle set:

Optimal – within the range 5.5 –5.7oz. per set

Sub-optimal – less than 5.5 oz. per set

 
Exceeds optimal – greater than 5.7 oz per set
6. Optimal blood volume for a single bottle culture is 5-10 ml.  Document assessment of adequacy of draw according to the following weights.

Weight for a single bottle:
Optimal – within the range 2.6 – 2.8 oz.

Sub-optimal – less than 2.6 oz.

Exceeds optimal – greater than 2.8 oz.

7. Optimal volumes for children less than 10 years of age are 1 ml. of blood per year of age cultured in an aerobic bottle.

8. Optimal volume for Newborn infants located in SRMC nursery areas is 1ml.

inoculated into a Pediatric BTA blood culture bottle.

From the “Site” keypad in the laboratory computer system, select the appropriate volume                       

       comment for each adult blood culture processed.  Enter all specimen information into the  

       laboratory computer system. (SEE INSTRUCTIONS BELOW). Include volume adequacy, 
       venous/arterial draw, antibiotic therapy, and any other pertinent information (i.e. difficult draw, 
       reason for short draw, drawn by IV team, etc.) For each blood culture drawn.
ENTERING CULTURE INFORMATION INTO THE LAB COMPUTER SYSTEM.
1. Log on to the LIS (SCC- Lab computer system).

2. Go to Order Entry function.

3. Use EDIT.

4. Go to the correct order #.

5. Using the Micro Entry Screen:

    

 A. Under “Source” choose the correct volume information.

    

 B. Under “Site” choose the correct information for the type of blood draw, eg., venous.

                           C. For date & time collected, received & plated, enter correct dates, times and

                                Tech initials.

   

 D. Enter antibiotics taken.

     

 E. Enter additional information under comment, eg., hold for fungus culture

    

 F.  Save updates.
    

 G. Generate Micro media labels.

       BLOOD CULTURES DRAWN AT OFF-SITE LABORATORIES:

1. Bottles are incubated at Room Temperature. (Aerobic bottles are not vented) 

2. Transport to SRMC site with next courier pick-up.

3. Upon receipt at SRMC, verify time plated in LIS system and proceed to load bottles into instrument as described in the following section.

ENTERING BOTTLES AND INFORMATION  INTO THE BACT ALERT 3D CONTROLLER MODULE
The following steps are simple but it is extremely important that they are followed correctly to ensure that the patient test and its results are not compromised.
To LOAD BOTTLES:

 SET ALL BOTTLES TO BE LOADED ON THE COUNTERSPACE TO THE RIGHT OF THE CONTROLLER. PICK UP ONE BOTTLE AND PROCEED.

1.   Handle only one bottle at a time. Press the LOAD BOTTLES button.

2.   At the Bottle ID icon, wand the bottle ID # ( the manufacturer’s label)

       [eg., !ALQ9LMN] (bottom left of the screen, it’s the picture of the empty bottle ,                     

        the rectangle to the right of it should be white showing that it will accept data, if          
        not just touch it) 

3.  The instrument will automatically move to the Accession # Icon, wand the             Accession #, (our LIS patient barcode label) [eg., M0200687]. (center bottom of     the screen, which is the picture of the bottle with # symbol in it, ( the rectangle to   the right of it should be white showing that it will accept data, if not just touch it)
4.  STOP!!  DOUBLE CHECK both items that you just wanded!

5.  If either or both is incorrect just touch that rectangle to gain access and rewand it  or enter it manually from the keyboard directly below the screen.

6.  When all information is correct, look for the green indicator light on the drawers     that show which drawers have available cells.

7.  Open a drawer with a green light.

8.  Available cells to load into will have a green light.

9.  Load the bottle into an available cell.

10.  The information from the screen immediately links to the cell, and the screen will      

       now be available for any additional bottles.

11.  You may pick up the next bottle and proceed from step #1.

12.   When all bottles are loaded correctly, press the blue checkmark which ends the      

        load bottle session.
Be aware that once bottles are loaded into a cell the information is immediately                 linked to that cell and THE BOTTLE CANNOT BE MOVED OR REMOVED.


	B.   CALCULATIONS:


	            Not Applicable


	C.   INTERPRETATION OF RESULTS:


	See Blood Culture Procedure.



	7.   QC PERFORMANCE POLICY:
                      Do not use expired media.

A.   CALIBRATION AND CALIBRATION VERIFICATION


	           Not Applicable


	B.   FAILURE/REMEDIAL ACTION:


	         If unable to obtain specimen after two attempts at venipuncture, call another phlebotomist for backup. If still unable in two additional attempts, notify the IV team and / or the attending physician to attempt the venipuncture.



	8.   EXPEXCTED RESULTS:

A.   REPORTABLE RANGE:


	       Not Applicable


	B.   REFERENCE RANGE:


	       Not Applicable


	C.   CRITICALVALUES:


	        See Blood Culture Procedure.


	9. REPORTING RESULTS:
A.   NORMAL VALUES:


	       See Blood Culture Procedure.



	B.    CRITICAL VALUES:


	      See Blood Culture Procedure.


	10. PROCEDURAL NOTES:
a.) Normal protocol is for no more than two sets of blood cultures to be drawn within a 24 hour time period. If more than two sets are ordered within 24 hours and it is determined not to be duplicate orders, then a pathologist needs to be consulted. The only exception is if the blood cultures are ordered by a cardiologist or an infectious disease specialist (then a pathologist does not need to be consulted).
b.) Treat all biological specimens as potentially infectious.
c.) ChloraPrep Antiseptic Skin Prep Kit must be used in a well ventilated area. Maximum treatment area for one applicator is approximately 2.5 in. x 2.5 in.

A.    BACKUP FOR INOPERABLE SYSTEM


	      See Blood Culture Procedure.


	B.   REFERAL OF SPECIMENS:


	      Not Applicable


	C.   SUBMISSION/HANDLING OF REFERRAL SPECIMENS:


	      Not Applicable


	11.    LIMITATIONS AND INTERFERRING SUBSTANCES:


	         The quality of the specimen will primarily depend on the quality of the skin preparation and the sterile technique employed while collecting the specimen.


	12.    METHOD VALIDATION:


	           January, 1992

           Replaces Method of July 1984 


	13.    REFERENCES:


	            1.  Rubin, Sally Jo, Clinical and Pathogenic Microbiology, p.216-219,

     The C.V. Mosby Company, St. Louis, 1987. 

     
2.  Wegner, Dennis L., Bacteriology Procedure Manual, Laboratory
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3. Koczman, C.L., Young, C.L., and Pierson, C.J. University of Michigan Medical        Center, Ann Arbor, MI. Abstract  C-14 Effect of Delayed Entry on Seeded               BacT/ALERT and FAN Bottles,  ASM General Meeting Abstracts, Washington, D.C. 1995.
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