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	PRINCIPLE

When bacteria or fungi overcome the host’s normal defense mechanisms and enter the bloodstream through the lymphatics or from extra-vascular sites, they can quickly disseminate throughout the body, causing severe illness. In addition, the by-products of their metabolism can lead to septic shock, among the most serious complications of infectious diseases. Rapid recognition and immediate institution of appropriate treatment are essential. 

CLINICAL INDICATIONS

Blood cultures are collected whenever there is reason to suspect clinically significant bacteremia or fungemia. Bacteremia or fungemia may present in several ways.

1. As a classical septicemia with invasion of the blood stream from a focus of infection accompanied by malaise, raised pulse and temperature, and chills followed by fever and prostration.

2. As “sepsis” in the newborn and immunologically compromised adult or child, sometimes with minimal clinical signs, such as failure to suck or thrive in the newborn, but with a rapid downhill course.

3. As part of a more chronic infection such as disseminated gonococcal disease of chronic meningococcal bacteremia.

4. As part of “spill-over” in certain severe infections such as meningitis, pneumonia, deep-seated abscess or biliary infections.

5. As a result of a localized intravascular infection, such as a heart valve or in an infected and sometimes thrombosed blood vessel.

6. As part of the natural history of certain multi-system infections such as enteric fever, leptospirosis, or brucellosis (usually fever of unknown origin).

7. With sudden introduction of many bacteria into the bloodstream by trauma to heavily infected areas, (e.g., urinary tract catheterization) or from contaminated external sources, (e.g.,IV infusions).

8. As an asymptomatic, brief, and rapidly cleared introduction of bacteria into the bloodstream from minor traumatic events, e.g., members of the normal microbial flora at the time of tooth extraction or endoscopy.

One blood culture usually consists of blood from a single venipuncture inoculated into two separate bottles to accommodate the volume of blood removed (usually 10-20 ml for adults). . The use of more than one formulation of medium (usually one aerobic and one anaerobic bottle) for each blood culture generally maximized recovery of all possible pathogens. Adequate volume is the single most important factor in the laboratory detection of microorganisms in the bloodstream; the more blood cultured, the more likely a culture will be positive. In one study of adults, increasing the total volume cultured from 20 to 40 ml increased the yield by 19%; increasing the volume from 40 to 60 ml increased the yield by an addition 10%. The total volume of blood drawn should be divided equally between at least two separate venipunctures, to allow evaluation of the recovery of a skin organism in a single positive set that could have resulted from contamination of the culture during collection. 

SPECIMEN COLLECTION, TRANSPORT, AND HANDLING

A. Information Required

1. Suspected diagnosis and severity of infection

2. Nature, timing and dose of any antimicrobial agent that is being given.

3. If laboratory personnel collect the blood cultures, the urgency and requested time of collection should be stated.
B. Collect blood aseptically by venipuncture or from previously placed lines.

NOTE: Bone marrow cultures should be reserved for culture for specific pathogens such as Brucella sp., Salmonella sp., Listeria sp., fungi and mycobacteria; it adds little to detection of most other bacteria in the blood.  Because of the complex nature of the collection procedure, it is more likely to result in a contaminated bacterial culture than a diagnostic one.  Thus, routine cultures of bone marrow without a specific indication should be discouraged.
C. Recommended total volume and numbers of blood cultures

NOTE: At least 20 to 30 ml of blood in two draws is the minimal requirement for adults.

              (set = aerobic and anaerobic bottles)

1. Neonates & Children age 6 and under

Children 1 to 6 years old: 1ml per year of age.

Children weighing 30 to 80 lbs.: 5 to 10 ml per culture

Adults and children weighing more than 80 lbs.: 15 to 20 ml per culture

Weight (lbs.)

Minimum Volume

Aerobic Bottle

Aerobic & Anaerobic Bottles

2.2

1.0 ml

Yes

2.3 to 8.6

1.5 ml

Yes

8.7 to 30.0

3.0 ml

Yes

30.0 to 80.0

10.0 ml

Yes

>80

20.0 ml

Yes

a. Neonates: Two separate venipunctures are generally not possible.

b. Children have more bacteria circulating per ml than adults.

     In one study, levels of bacteremia in some infants equaled more than 1000 CFU/ml of 

     blood

c.  For specialized patients (e.g., pediatric patients that do not have abdominal 

     abnormality),anaerobic cultures may not be indicated.

d.  In adults, several studies have found levels of bacteremia of fewer than 30 CFU/ml of

     blood

e. Always include anaerobic culture for febrile neutropenic patients and patients with diabetes or wound infections.

Findings of one study suggested that the yield of bacteria increases by 3.2% per ml of blood cultured.
D. Timing of blood cultures

NOTE: Although drawing blood cultures before or during the fever spike is optimal for recovery, volume is more important than timing in the detection of agents of septicemia.

1) As a practical matter, blood cultures should be obtained simultaneously (or over a short timeframe). A study found no significant difference in the yield between multiple blood cultures obtained simultaneously or those obtained at intervals. Drawing blood at intervals is only indicated when it is necessary to document continuous bacteremia in patients with suspected infective endocarditis or other endovascular (e.g. catheter-related) infections. 

2) When acute sepsis or another condition (osteomyelitis, meningitis, pneumonia, or pyelonephritis) requires immediate institution of antimicrobial agent therapy, draw two blood cultures of maximum volume consecutively from different anatomic sites before starting therapy. 

3) For fever of unknown origin, subacute bacterial endocarditis, or other continuous bacteremia or fungemia, initially obtain three blood cultures with maximum volume. If those sets are negative at 24 hours, obtain two more sets of cultures, for a total of five sets overall.

4) When it is appropriate to draw blood cultures from patients on antimicrobial therapy, they should be drawn when antimicrobial agents are at their lowest concentration.

E. Skin antisepsis and collection of blood from venipuncture
NOTE: Universal precautions require that phlebotomists wear gloves for this procedure.

1. Select a different venipuncture site for each blood culture.

a. If poor access requires that blood for culture be drawn through a port in an indwelling catheter, the second culture must be from a peripheral site, because cultures drawn through catheters can indicate catheter colonization but may not be indicative of sepsis.

b. Do not draw blood from a vein into which an intravenous solution is running.
c. Except from neonates, draw the two blood cultures in succession. If the phlebotomy must be performed at the same site (usually because of bad veins), perform the second venipuncture at that site.

2. Prepare the site.

a. Choose the vein to be drawn by touching the skin before it has been disinfected.

     Careful attention to skin disinfection is essential to reduce the contamination rate.

b.  For patients less than 2 months old:


Cleanse the skin over the venipuncture site in a circular pattern 5cm in diameter


with 70% alcohol, rubbing vigorously.  Allow to air dry.  Cleanse the skin over the


venipuncture site in a circular pattern approximately 5cm in diameter with provione-


iodine.  Allow the iodine to dry on the skin for one minute.  Since the timing is


critical, a watch or a timer should be used.  If using tincture of iodine, allow the


iodine to dry on the skin (usually in less than a minute).

c.    For patients at least  2 months old:


Use ChloraPrep One Step (chlorohexidine gluconate 2% w/v and isopropyl alcohol
70%v/v). Pinch the wings on the applicator to break the ampule and release the 


antiseptic.  Do not touch the sponge.  Wet the sponge by repeatedly pressing and 

                  
releasing the sponge against the area until liquid is visible on the skin.  Using a back         

                        and forth motion, completely wet the treatment area (about 30 seconds).  Do not blot 

            or wipe the solution away. Allow the area to dry for 30 seconds. 

d.   If the site must be touched by the phlebotomist after preparation, the phlebotomist


must disinfect the gloved fingers used for palpation in the same manner as the


patient’s arm.  Insert the needle into the vein and withdraw blood.

3. Prepare the septum of the blood culture bottle and the rubber stoppers on the bottles or tubes. Label the bottles with the patient name, chart number, and the date and time of draw. Site of draw may also be listed.

4. Vigorously wipe septa with 70% alcohol and allow to dry completely, usually for 30 to 60 seconds.

NOTE: Wiping the septum with iodine is usually unnecessary but may be considered if there is a history of problems with Bacillus spores or mold contamination.
5. While wearing gloves, insert the needle into the vein and withdraw the blood, Use a new needle if the first attempt is not successful. Do not repalpate the skin after it is disinfected.
6. Apply a safety device to protect the phlebotomist from needle exposure.
NOTE: Safety devices consist of domes with internal needles that attach either to a syringe or directly to the tubing used in collecting the blood. The external port of these devices will accommodate a syringe or the end of a butterfly needle depending on the product.
7. Inoculate first the anaerobic bottle and then the aerobic bottle with no more than 10 ml each.

a. For direct inoculation into the bottles from the needle apparatus, mark the side of the bottle with the manufacturer’s recommended draw.

b. If using a needle and syringe, use the volume markings on the syringe to note the volume. Hold the syringe plunger during transfer to avoid transfer of excess blood into bottles having a significant vacuum.
NOTE: There is no need to change the safety device between bottle inoculations.

8. Thoroughly mix bottles to avoid clotting.

9. After phlebotomy, dispose of needles in sharps container and remove residual tincture of iodine from the patient’s skin by cleansing with alcohol to void development of irritation.

F. Collection of blood from intravascular catheters

NOTE: Using either quantitative cultures or time to positive signal of cultures processed on an automated instrument, the comparison of cultures that are drawn through an indwelling intravenous catheter and through a peripheral site may be useful for diagnosis of catheter-relation sepsis.

1. Label bottles with patient name, chart number, site of draw, and date and time of draw, and the phlebotomist’s initials.
2. Disinfect the septum of the blood culture bottle and the rubber stoppers on bottles or tubes with 70% alcohol as for peripheral draw. Allow to dry completely, usually 30 to 60 seconds.

3. Using two separate alcohol wipes, scrub catheter hub connection for 15 seconds with 70% alcohol. Air dry.

4. While wearing gloves, disconnect tubing or cap of catheter and attach syringe to collect discard blood (suggested amounts are 3 ml for adults and 0.2 ml for pediatric patients), which is not used for culture.

NOTE: Avoid drawing from lines within an hour of completion of antimicrobial agent administration.

5. Using a new syringe, collect blood for culture through the hub. Quickly reconnect tubing.

6. Connect filled syringe to safety system adapter.
7. Holding the syringe plunger for control, inoculate the bottles with no more than the 10 ml each.

8. Thoroughly mix bottles to avoid clotting.

In addition to labeling the blood culture bottles or tubes with patient demographic information and collection, indicate whether the collection was from a peripheral draw or a catheter draw and the initials of the phlebotomist or nurse.

G. Specimen Transport and Loading

1. Transport inoculated culture bottles promptly to the laboratory in a biohazard specimen bag.

2. Do not refrigerate blood cultures. Inoculated culture bottles delayed in loading should be maintained at room temperature until they can be loaded into the instrument. 

3. Delay in the transport and loading of inoculated bottles is not advised as it will delay the time to result of the culture and can impact the accuracy of patient results.  Bottles should be loaded into the instrument as soon as possible but not to exceed 24 hours per manufacturer’s recommendations. 

4. If inoculated culture bottles have been delayed in their receipt into the lab or have been incubated prior to entry into the BacT/Alert instrument, visually inspect for indications of microbial growth. Macroscopic signs of growth include: a yellow bottle sensor, hemolysis, gas production, or turbidity. If microbial growth is evident, treat the bottles as positive and do not load into instrument.

5.  Improvement in culture media and implementation of automated blood culture systems that increase recovery of these fastidious pathogens has made extended incubation of blood cultures to be unnecessary for the isolation of HACEK organisms. ( Haemophilus, Actinobacillus, Cardiobacterium, Eikenella, and Kingella).
Check all information on the bottle and specimen label for completeness for the following information:

1. Patient’s name (Last, First)

2. Chart Number

3. Date and Time of Collection

4. Site from which specimen was obtained

5. Nurse (CBN) or Phlebotomist’s identification
Under special circumstances, when a blood culture cannot be recollected due to initiation of therapy, correctly labeled blood cultures are not rejected even if volume or number of bottles is insufficient or bottles were received up to 24 hours after collection. In these cases, develop an education plan to ensure that cultures are collected appropriately and numbers are not excessive. Document the deficiency in the report, as well as the effect on the reliability of the culture results.

Blood culture specimens that meet the following criteria should be processed but the provider notified that the specimen is not optimal:

1) Inadequately filled bottles

2) Insufficient number of cultures

3) Single blood cultures

4) Blood inoculated into only aerobic or anaerobic bottles.

     Rejection criteria

1. Incorrectly labeled or unlabeled vials

2. Broken, damaged, or leaking bottles

3. Clotted bottles

4. Tubes containing anticoagulants other than SPS.
H. Media
5. Store bottles protected from direct sunlight at room temperature (15-30 degrees C)

6.  Standard Aerobic Medium

a. (Color-coded Blue) Pancreatic digest of casein, papaic digest of soybean meal, SPS (0.035% w/v), pyridoxine HCl, and other complex amino acid and carbohydrate substrates in purified water. Bottles are prepared with an atmosphere of CO2 in oxygen under vacuum. 40 ml of media in each bottle.
       3.  Standard Anaerobic Medium

a. (Color-coded Purple) Pancreatic digest of casein, papaic digest of soybean meal, SPS (0.035% w/v) menadion, hemin, reducing agents, and other complex amino acid and carbohydrate substrates in purified water.  Bottles are prepared with an atmosphere of CO2 in nitrogen under vacuum.  40 ml of media in each bottle.

      4. Sensor


a. Colorimetric carbon dioxide sensor attached internally to the bottom of each bottle.

5.Prior to use, the BacT/Alert culture bottles should be examined for evidence of damage or deterioration (discoloration). The media should be clear, but there may be a trace of precipitate due to the anticoagulant SPS. Do not use a bottle, which contains media exhibiting turbidity or excess gas pressure; these are signs of possible contamination.

6. Inoculate one standard aerobic and one standard anaerobic medium for each culture.

NOTE: For specialized patients (e.g., pediatric whom do not have an abdominal abnormality), anaerobic cultures may not be indicated.  However, always inoculate at least two bottles for adults. Always include anaerobic cultures for febrile neutropenic patients and patients with diabetes or would infections.
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