Blood Culture Collection Volumes have Critical Effect on Recovery
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There is plenty of research available regarding the effect of blood culture volumes on recovery rate. More blood collected equals better recovery. Each ml of blood, up to 10ml, can increase the sensitivity of the blood culture by 3-5%. Bactec, the manufacturer of our blood culture bottles recommends that 8-10 ml of blood is collected per bottle. Volumes as low as 3 ml can be used but recovery will be decreased. The bottle vacuum can commonly exceed 10ml and volume should be monitored using the 5 ml graduation marks (the bottle needs to be vertical). 

The risks of under filling blood culture bottles include

· higher probability of a false negative as the probability of introducing a colony forming unit into the bottle is lessened.

· Enough blood is required to neutralize the anti-coagulant sodium polyanethosulfonate (SPS), as SPS is toxic to some organisms such as Neisseria.
· If <3 ml blood is collected, there will not be enough growth factors for more fastidious organisms such as Haemophilus.
· Less blood also leads to a slower detection time. 

There are also risks from overfilling the bottles

· Blood coagulation can occur due to excess neutralization of SPS, leading to false negative results as bacterial CO2 release is slowed to insufficient levels for detection.

· Less dilution of any antibiotics or natural inhibitory substances found in the blood.

· Danger to patient (risk of bottle contents refluxing into vein) and to staff (risk of blood spray if excess blood is forced into bottle).

While there are inevitably circumstances that prevent the collection of the recommended 8-10 ml of blood per bottle such as hard sticks or vein collapse, collecting 8-10 ml per bottle should always be the goal. Using a larger gauge butterfly needle can dramatically increase the speed of filling. The laboratory phlebotomy staff has switched from a 23 gauge to a 21gauge butterfly needle with very positive results. While a known hard stick may require the use of a Pediatric Bactec bottle, which requires 1-3 ml of blood, these bottles are designed for use in infants and children who generally have a higher level of bacteremia. False negative results are increased when Peds bottles are used for adults.


The College of American Pathologists has issued a laboratory standard that requires laboratories develop a system for monitoring blood culture draw volumes and feeding back results to collectors. The new Bactec FX blood culture instrumentation in Microbiology has software that monitors the volume of blood submitted in Aerobic Bactec blood culture bottles. Review of the current blood culture collection volume data demonstrates there is room for improvement in this critical aspect of patient diagnosis.
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