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This statement by Gary V Doern, 

MD, outlines the importance of 

blood culture determination. Each 

year, there are over 18 million 

cases of severe sepsis worldwide. 

Sepsis is a major cause of mor-

tality throughout the world, killing 

approximately 1,400 people each 

day.1 USA estimates exist which 

state that approximately 750,000 

patients suffer from sepsis annu-

ally. The death rate lies between 

30 and 50%. This makes sepsis 

the 10th leading cause of death in 

the United States.2 Therefore, it is 

critical for patient survival to timely 

identify any infection.

There are certain recognised 

symptoms which indicate a pos-

sible systemic infection. They 

include for example a sudden 

temperature spike or core tem-

perature which is out of normal 

range, focal signs of infection, an 

abnormal heart rate (raised), blood 

pressure (low or raised) or respira-

tory rate (raised), chills or rigors, 

raised or very low white blood cell 

count, or a new or worsening con-

fusion.3 These symptoms point to 

the possibility of an infection. A 

blood culture test can verify that 

an infection is in fact present. 

The presence of an infectious 

agent is confirmed by way of a 

positive blood culture. Unde-

tected, the organism causing the 

infection can result in sepsis, re-

sulting in systemic inflammatory 

response, potential organ failure 

and death. A blood culture test 

will help to identify the microor-

ganism which is responsible for 

the infection and an appropriate 

antibiotic therapy can be chosen. 

Lives can be saved.

This is the one side of the coin.

However, picture the following 

situation as described by Dennis 

J. Ernst4: The only thing standing 

between Mr. Lee and his release 

from the hospital after 15 days 

is his signature on the discharge 

form. Even though he had a low-

grade fever this morning, his doc-

tor is sending him home because 

his recovery from endocarditis 

appears otherwise complete. All 

other discharge orders are fin-

ished, and he’s at the nurses sta-

tion ready to sign out.

Then comes a call from the lab. 

One of the three blood cultures 

drawn earlier was positive for 

grampositive cocci in clusters. 

The physician cancels the dis-

charge and orders the patient 

back on IV antibiotics. Mr. Lee will 

need four more days of IV therapy 

to treat the bacteremia.

But Mr. Lee may not have bac-

teremia. Based on the Gram’s 

stain, Mr. Lee’s blood culture 

could have been contaminated by 

skin flora when the sample was 

drawn—the gram-positive cocci 

in clusters is indicative of Staphy-

lococcus aureus, a common skin 

Introduction: Blood Culture Determination Saves Lives

The Costly Effect of Wrong Results

“Blood is one of the most 

important specimens 

received by the 

microbiology laboratory 

for culture, and culture 

of blood is the most 

sensitive method for 

detection of bacteremia 

or fungemia.”

1. Angus, DC, Lina-Zwirble WT, Lidicker J, Clermont G, Carcillo J, Pinsky MR. Epidemiology of severe sepsis in the United States: analysis of incidence, 
outcome and associated costs of care. Critical Care Medicine. 2001 Jul; 29(7):1303-10

2. Alan E. Jones, Alan C. Heffner, James M. Horton, and Michael R. Marchick; Etiology of Illness in Patients with Severe Sepsis Admitted to the Hospital 
from the Emergency Department; Clinical Infectious Diseases (2010); Volume 50, Issue 6Pp. 814-820

3. NHS UK (2007), Saving Lives: reducing infection, delivering clean and safe care; Taking blood cultures; accessed and downloaded February 2015;
4. Ernst, Dennis, MT(ASCP) (2001); The right way to do blood cultures; Modern Medicine Network online; RN/MCPHU Home Study Program; accessed 

and downloaded February 2015;
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contaminant. That’s even more 

likely since only one of three spec-

imens was positive.

The cost of cases like Mr. Lee‘s 

is staggering: Studies undertaken 

show that in the USA contaminat-

ed blood culture (pseudobactere-

mia) can increase a patient‘s hos-

pital stay as much as 4.5 days. It 

can add $4,100 or more to the 

cost of treatment and $8,000 to 

the patient‘s bill.5, 6 Tainted cul-

tures have also been shown to 

increase microbiology depart-

ment overtime expenses by 30% 

or more.7

More important, they keep pa-

tients from getting back to their 

families, jobs, and other activi-

ties. And they put people in the 

hospital who otherwise wouldn‘t 

be there: In one study, 26% of 

pediatric outpatients with false-

positive blood cultures were hos-

pitalized.8

This is the other side of the coin. 

When faced with uncertainty and 

the possibility of an actual positive 

result, doctors are put in a difficult 

spot: They must decide whether 

to ignore a result that could be 

life threatening, or to use valua-

ble hospital resources fighting an 

non-existing infection. Posed with 

this paradox, many still choose 

the conservative approach. As a 

result, contaminated blood cul-

tures can lead to inappropriate 

antibiotic therapy, which results in 

a significant waste of healthcare 

resources and in addition exposes 

the patient to the side effects of 

antimicrobial therapy.9 Antimicro-

bial resistance due to unneces-

sary exposure has been reported 

widely. Few collection errors are 

as costly to the hospital, the labo-

ratory, and the patient as blood 

cultures that are compromised 

by inattentive specimen-collection 

practices.10

According to research, this very 

common problem of contaminat-

ed blood culture accounts for up 

to 50% of all positive cultures.11, 12

“Few collection 

errors are as costly 

to the hospital, the 

laboratory, and the 

patient as blood 

cultures that are 

compromised by 

inattentive specimen-

collection practices.”

5. Schifman, R. (1998). Phlebotomists at risk. Mayo Clin. Proc., 73, 703-704.
6. Bates DW, Goldman L, Lee TH. Contaminant blood cultures and resource utilization: the true consequences of false-positive results. JAMA. 

1991;265:365-369.
7. Tiosejo, L., & Agorrilla, J. (1998). Results of blood culture contamination study in the emergency room. Am. J. Infec. Control, 26(2), 170.
8. Thuler, L., Jenicek, M., et at. (1997). Impact of a false positive blood culture result on the management of febrile children. Pediatr. Infect. Dis. J., 16(9), 

846
9. Jumaa PA, Chattopadhyay B. Pseudobacteraemia. J Hosp Infect 1994; 27(3): 167-77
10. Dennis J. Ernst, MT (ASCP), Controlling blood-culture contamination rates, Medical Laboratory Observer, March 2004, accessed and downloaded 

February 2015;
11. Aronson MD, Bor DH. Blood cultures. Ann Intern Med 1987; 106(2): 246-53
12. Weinstein MP. Blood culture contamination: persisting problems and partial progress. J Clin Microbiol 2003; 41 (6): 2275-8
13. Weinbaum Fl, Lavie S, Danek M, Sixsmith D, Heinrich G, Mills S. Doing it right the first time. Quality improvement and the contaminant blood culture. 

J Clin Miro. 1997;35(9):563-565

There will never be a situation of 0% false posi-

tive results. According to standards published by 

the American Society for Microbiology, the rate of 

blood-culture contamination should not exceed 3%, 

but a complete elimination of false positive is unreal-

istic.13 However, when a hospital finds its rate rising 

above 3%, it is an indication that blood cultures are 

not done with best practice. As a company, we at  

Greiner Bio-One aim to assist with this objective 

to reduce false positive blood culture results to an 

absolute minimum, thereby helping health systems 

around the world to save costs, and allowing pa-

tients to receive the best possible treatment and be 

spared unnecessary treatments and delays. 

This is why we offer to our customers our new  

VACUETTE® Blood Culture Holder + Luer Adapter.

Reducing Errors – Reaching a Realistic Goal 



4 |7Blood Culture Collection: Greiner Bio-One contributes to assure Best Practice | R00 03/2015

There are some factors which 

have an absolutely critical bearing 

on drawing a blood-culture speci-

men and achieving the best out-

come. 

Where best practice in regards to 

the above is compromised, it can 

lead to false positive results due 

to contamination. Contamination 

may occur at any stage between 

the taking of blood and process-

ing in the laboratory.14 Blood cul-

tures may be contaminated with 

skin commensals or environmen-

tal organisms. Pseudobacterae-

mia occurs when isolates origi-

nate from outside the patient’s 

bloodstream. A range of possible 

sources of contamination exists, 

including: the skin of the patient; 

the fingers or even mouth of the 

practitioner; the environment; 

from laboratory contamination of 

vented systems, and contamina-

tion from other blood collection 

tubes.15, 16

  

Greiner Bio-One assists its cus-

tomers to achieve the optimal out-

come for any medical procedure 

by providing products which are 

best suited for the given purpose. 

With the provision of this new 

VACUETTE® Blood Culture Holder 

+ Luer Adapter, which is a single-

packaged, sterile blood culture 

holder with a male luer adapter, 

we have taken the next step to 

assist medical personnel in elimi-

nating any external source of con-

tamination during blood culture 

collection. The single-package 

and ensured sterility supports this 

aim, whether the product is at-

tached to a sterile butterfly set, or 

to a central catheter.  

Factors affecting blood-culture collection

They include: 

 g Proper training of blood-collection personnel

 g The location of the collection site

 g The right preparation of a puncture site

 g An optimal choice of blood-collection equipment; and

 g A sufficient collection volume

14. Schifman RB, Strand CL, Meier FA, Howanitz PJ. Blood culture contamination: a College of American Pathologists Q-Probes study involving 640 
institutions and 479,134 specimens from adult patients. Arch Pathol Lab Med 1998; 122 (3): 216-21

15. Ernst DJ. Controlling blood-culture contamination rates. MLO Med Lab Obs 2004; 36 (3): 14-8; quiz 20-1
16. Bekeris LG, Tworek JA, Walsh MK, Valenstein PN. Trends in blood culture contamination: a College of American Pathologist Q-Tracks study of 356 

institutions. Arch Pathol lab Med 2005; 129 (10: 1222-5
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Detailed information concerning the before-mentioned critical factors can be found in literature (refer for ex-

ample to the reference list below). However, following are the basic recommendations:

Personnel / Competence

Studies clearly show that proper training can radi-

cally reduce false positive blood culture results. As 

a general rule, blood cultures should only be col-

lected by members of staff (medical, nursing, health-

care assistant, phlebotomist or technician) who have 

been trained in the collection procedure and whose 

competence in blood culture collection has been 

assessed. An optimal situation has been found to 

be the use of a specifically designated phlebotomy  

team. In a Q-Probe study released by the College of 

American Pathologists (CAP) in 1998 it was shown 

that the lowest contamination rates were associated 

with facilities in which 90% or more of the blood cul-

tures were collected by a trained phlebotomy staff.17 

Another approach which has proven successful is 

to monitor the contamination rates of each collector 

and to inform them about their results.

Site Selection

Venipuncture remains the method of choice for ob-

taining blood for culture; arterial blood cultures are 

not associated with a better diagnostic result than are 

venous blood cultures.18 Studies have been carried 

out to check the contamination rates for blood cul-

tures obtained from intravascular devices vs. those 

obtained by venipuncture. The results are conflicting. 

Bryant and Strand however note that contamination 

rates are significantly increased when blood for cul-

ture was obtained from intravenous catheters.19 The 

American College of Physicians guidelines also rec-

ommend that blood for culture not be obtained from 

intravascular devices.20 If blood is collected from in-

travenous lines, a culture from such a device should 

be paired with another culture of blood obtained by 

peripheral venipuncture. 

Obtaining blood samples from central catheters may 

be indicated in 2 circumstances: First, if peripheral 

access is not possible, 2 blood samples may be col-

lected through different lumens (when available) of 

the same central catheter, although this technique 

may be associated with higher false-positive rates.21, 

22, 23 The second exception are patients with central 

catheters who have no obvious source of infection 

and therefore may have a catheter-related blood-

stream infection. In these cases, one set of samples 

should be obtained peripherally and the second set 

should be obtained through the distal lumen of the 

catheter suspected to be infected.24, 25

Best practice of Blood Culture Sample Collection

17. Schifman RB, Strand CL, Meier FA, Howanitz PJ. Blood culture contamination: a College of American Pathologists Q-Probes study involving 640 
institutions and 479,134 specimens from adult patients. Arch Pathol Lab Med 1998;

18. Reller LB, Murry PR, MacLowry JD. Blood cultures II. In: Wahington JA II, ed. Cumitech 1A. Waschington, DC: American Society for Microbiology, 
1982

19. Bryant JK, Strand CL. Reliability of blood cultures collected form intravascular cathether versus venipuncture. Am J Clin Pahol 1987; 88; 113-6
20. Aronson MD, Bor DH. Blood Cultures. Ann Intern. Med 1987; 106; 246-53
21. DesJardin J, Falagas M, Ruthazer R, et al. Clinical utility of blood cultures drawn from indwelling central venous catheters in hospitalized patients with 

cancer. Ann Intern Med. 1999; 131(9=:641-647.
22. Beutz M, Sherman G, Mayfield J, et al. Clinical utility of blood cultures drawn from central vein catheters and peripheral venipuncture in critically ill 

medical patients. Chest. 2003; 123:854-861
23. Falagas M, Kazantzi M, Bliziotis I. Comparison of utility of blood cultures from intravascular catheters and peripheral veins: a systematic review and 

decision analysis. J Med Microbiol. 2008; 57:1-8
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Single vs Paired Sets / Timing of Cultures

Recommendations state that in patients with sus-

pected bacteraemia, blood samples should be ob-

tained in pairs (2 sets) from different peripheral sites 

rather than singly (1 set) because cultures of single 

samples are difficult to interpret.26 The optimal situ-

ation will be 3-4 collections with adequate volume 

(obtained within the first 24 hours of suspected bac-

teremia).27, 28

The cultures should be taken from separate sites at 

intact and noninfected sites before administration of 

antibiotics. There are conflicting views concerning 

the timing, with older literature suggesting a waiting 

time of 15 to 30 min prior to a second or further 

collection, but evidence shows that there is no real 

necessity for that.29, 30 Provided that the blood can 

be drawn from another site, it is possible to collect it 

immediately after the first one.31

Preparation of Puncture Site

The patient’s skin must be thoroughly cleansed be-

fore venepuncture. Soap and water shall be used to 

clean visibly soiled skin, then the medical attendant 

shall clean his / her own hands. The patient’s skin 

must then be disinfected. Iodine-based antiseptics, 

sometimes used along with isopropyl alcohol, have 

become the industry standard for preparing punc-

ture sites.32 Care shall be taken not to palpate the  

collection site again after disinfection. The bacterio-

static effect of antiseptic compounds is directly pro-

portional to the length of time they are allowed to 

remain in contact with the skin. According to Dennis 

Ernst, at least 30 seconds of contact is necessary 

before the puncture to assure proper site prepara-

tion.33

Blood Collection Equipment

Depending on the type of blood-culture bottles in 

use, they can be filled either by way of a winged in-

fusion (butterfly) set and a suitable adapter, or by 

drawing blood directly into a syringe through a nee-

dle or butterfly set. 

24. Dellinger R, Levy MM, Carlet JM, et al. Surviving sepsis campaign: internation guidelines for management of severe sepsis and septic shock. Crit 
Care Med. 2008; 36:296-327.

25. O’Grady N, Barie PS, Bartlett JG, et al. Guidelines for evaluation of new fever in critically ill adult patients: 2008 update from the American College of 
Critical Care Medicine and the Infectious Disease Society of America. Crit Care Med. 2008; 36:1330-1349

26. Dellinger R, Levy MM, Carlet JM, et al. Surviving sepsis campaign: international guidelines for management of severe sepsis and septic shock. Crit 
Care Med. 1008;36:296-327.

27. Cockeril FR III, Wilson JW, Vetter EA, et al. Optimal testing parameters for blood cultures. Clin Infect Dis. 2004;38:1724-1730.
28. Lee A, Mirrett S, Reller B, et al. Detection of bloodstream infections in adults: how many blood cultures are needed? J Clin Microbiol. 

2007;45(11):3546-3548.
29. Weinstein M. Current blood culture methods and systems: clinical concepts, technology and interpretation of results. Clin Infect Dis. 1996;23:40-46
30. O’Grady N, Barie PS, Bartlett JG, et al. Guidelines for evaluation of new fever in critically ill adult patients: 2008 update from the American College of 

Critical Care Medicine and the Infectious Disease Society of America. Crit Care Med. 2008; 36:1330-1349.
31. Ernst, Dennis, MT(ASCP) (2001); The right way to do blood cultures; Modern Medicine Network online; RN/MCPHU Home Study Program; accessed 

and downloaded February 2015;
32. Dennis J. Ernst, MT (ASCP), Controlling blood-culture contamination rates, Medical Laboratory Observer, March 2004, accessed and downloaded 

February 2015;
33. Dennis J. Ernst, MT (ASCP), Controlling blood-culture contamination rates, Medical Laboratory Observer, March 2004, accessed and downloaded 

February 2015;

“Using proper equipment 

and technique can 

minimize contamination 

rates at any facility.”
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The use of any components which may introduce 

contaminants should be avoided. Using proper 

equipment and technique can minimize contamina-

tion rates at any facility.34 

The equipment should ensure that as little manipula-

tion as possible is necessary, thereby reducing any 

necessary handling to an absolute minimum. Vari-

ous options are offered on the market. With our new 

product VACUETTE® Blood Culture Holder + Luer 

Adapter, it provides a user with a sterile holder which 

is suitable for all common blood collection bottles, 

whether wide-necked or narrow-necked, and which 

also allows a subsequent filling of evacuated blood 

collection tubes without the necessity of a separate 

special adapter. The sterile VACUETTE® Blood Cul-

ture Holder + Luer Adapter can be easily assembled 

with a sterile Safety Blood Collection Set, thereby 

minimising any risk of contamination. At the same 

time, the sterile Blood Culture Holder + Luer Adapter 

can be used in those particular cases in which col-

lection from an in-dwelling line is a necessity or the 

only option to obtain a blood culture sample. Collec-

tions from catheters carry generally a higher risk of 

contamination. By using the sterile VACUETTE® Blood 

Culture Holder + Luer Adapter, one possible source 

of contamination can be eliminated.

Collection Procedure

The correct procedure depends on the equipment 

and the collection site used. For correct procedures 

using Greiner Bio-One VACUETTE® Blood Culture 

Holder + Luer Adapter, refer to the complete Instruc-

tions for Use at www.gbo.com.  
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