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19 Obtaining Blood Cultures
Cody Sasek

Procedure goals and objectives
GOAL: To obtain quality blood culture samples successfully with a minimal degree 
of risk to the patient and provider.

OBJECTIVES: The student will be able to:

■	 Describe the indications, contraindications, and rationale for obtaining a blood culture.
■	 Identify and describe common complications associated with obtaining a blood 

culture.
■	 Describe the essential anatomy and physiology associated with obtaining a blood 

culture.
■	 Identify the materials necessary for obtaining a blood culture and their proper use.
■	 Identify important aspects of patient care after a blood culture is obtained.

BACKGROUND AND HISTORY

Blood cultures are an important part of the evaluation for any patient in whom there 
is a suspicion of bacteria or fungi in the bloodstream leading to possible septicemia. 
This includes those patients with positive systemic inflammatory response syndrome 
(SIRS) criteria or the newer, more laboratory-and diagnostics-driven sequential organ 
failure assessment score (SOFA) score.1 Markers of possible bloodstream infection in-
clude various combinations of fever, increased heart rate, increased respiratory rate, 
leukocytosis, or leukopenia (although a normal white blood cell count does not rule 
out septicemia).

Identification of pathogens within the bloodstream is accomplished primarily by 
blood culture. Culturing blood is one of the most important procedures in individuals 
who are severely ill and febrile and those with suspected intravascular infection, because 
isolation and identification of an infectious agent from the blood has obvious diagnostic 
significance and provides an invaluable guide for selecting the most appropriate antimi-
crobial agent for therapy.2 Sources of bacteria or fungi in the bloodstream include focal 
sites of infection most often associated with the respiratory tract, genitourinary tract, 
abdomen, skin, and soft tissues.

INDICATIONS

Indications for blood cultures include:
■	 Reasonable suspicion of the presence of a bloodstream infection, either bac-

teremia or fungemia. A thorough history and physical examination provide 
valuable information for determining the possibility of an infectious state.

■	 Need for identification of the specific infecting organism.
■	 Monitoring the efficacy of pharmacologic treatments for septicemia.
■	 Other specific indications include severely ill and febrile patients, suspected 

infective endocarditis, intravascular catheter site infection, meningitis, peri-
tonitis, osteomyelitis, septic arthritis, pneumonia, and fever of unknown ori-
gin.
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CONTRAINDICATIONS
There are few contraindications to obtaining blood cultures. Relative contraindications 
include:
■	 Patients being treated with warfarin (Coumadin) and novel oral anticoagu-

lants should be assessed carefully to determine if the benefit of the procedure 
outweighs the potential risk.

■	 Obtaining blood cultures should be avoided at the site of an active skin infec-
tion because of the risk of introducing bacteria into the bloodstream and the 
possibility of contaminating the culture with organisms from the infected site.

■	 If multiple previous blood cultures have failed to identify an infecting agent, 
the likelihood of obtaining a useful result is diminished and must be consid-
ered in view of all available clinical evidence.

POTENTIAL COMPLICATIONS
Complications resulting from the collection of a blood culture are limited, but can in-
clude:
■	 Development of a hematoma at the venipuncture site.
■	 Continued bleeding from puncture site.
■	 Localized complications, such as focal cellulitis and phlebitis.
■	 Contaminated blood samples may result in the inappropriate use of antibiot-

ics. This may enhance bacterial resistance, increase antibiotic-related compli-
cations, and possibly raise health care costs.3

In general, contamination should be suspected in the following cases2:
■	 A common component of the skin flora is recovered, and the patient’s history 

does not warrant consideration of a “nonpathogen” as being significant.
■	 Multiple bacterial species are cultured.
■	 Growth is found with only one of several specimens from separate venipunctures.

ESSENTIAL ANATOMY AND PHYSIOLOGY

It is important to recognize the specific anatomy of areas from which blood cultures will 
be obtained. At least two different anatomic sites should be used for specimen collec-
tion.4 The median cubital vein usually is the easiest to locate. Other acceptable locations 
include the cephalic and basilic veins and veins in the back of the hand (Fig. 19.1).

STANDARD PRECAUTIONS Clinicians should use 
standard precautions at all times when interacting with 
patients, treating each as though there is a potential 
transmittable disease, whether this status is known or 
not. Determining the level of precaution and personal 

protective equipment necessary requires the practitio-
ner to exercise clinical judgment based on the patient’s 
history and the potential for exposure to body fluids or 
aerosol-borne pathogens (for further discussion, see 
Chapter 35).

PATIENT PREPARATION
The patient should be educated about the need for the procedure and the potential ben-
efits and risks associated with its performance. This should include:
■	 Explaining that the procedure includes skin preparation and the need to use 

two separate venipuncture sites

At least two, 
preferably three sets 
of blood cultures 
should be taken 
from separate veni-
puncture sites.
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■	 Preparing the patient for the brief pain associated with a needlestick
■	 Asking about allergies. If the patient notes an allergy to iodine, use chlorhexi-

dine or 70% isopropyl alcohol for site cleansing

MATERIALS
■	 Nonlatex tourniquet
■	 Latex-free gloves, nonsterile (sterile glove use may reduce contamination 

occurrence)
■	 70% isopropyl alcohol and chlorhexidine gluconate swabs or wipes
■	 20-mL syringes with 21-gauge safety needle or vacuum tube adapter and 

needle
■	 Two blood culture bottles for each site (one for anaerobic and one for aerobic 

collection) with properly identified patient labels
■	 2 × 2-inch gauze pads
■	 Bandages

FIGURE 19.1 VENOUS ANATOMY OF THE ARM AND HAND.
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SPECIAL CONSIDERATIONS

If specimens for 
multiple labora-
tory tests are to be 
obtained, always 
collect the blood 
culture specimens 
first. Inoculate the 
anaerobic bottle 
first, followed by the 
aerobic bottle.

1. Identify the patient. Ask the patient to state 
his or her name, confirming this with other 
identification documentation.

2. Assemble and lay out equipment for col-
lecting the blood culture specimen. Wash 
your hands before putting on gloves. 
(Chapter 31 contains specific details re-
lated to performing venipuncture.)

3. Position the patient in a comfortable and 
secure position with the arm appropriately 
supported.

4. Apply a tourniquet 3 to 4 inches above 
the intended site. Locate an appropriate 
vein and then release the tourniquet.

5. Clean the site using sterile 70% isopropyl 
alcohol wipes; starting at the intended 
site, move outward in concentric circles 
(Fig. 19.2). Repeat this 2 to 3 times, using 
a new, clean wipe each time.

6. Next, apply chlorhexidine in the same 
manner 2 to 3 times and allow the site 
to air dry. Once dry, the site should not 
be touched again. Sterile gloves must be 
worn if the site is to be repalpated.

NOTE: Lower contamination rates have been 
observed with iodine tincture and chlorhexi-
dine than with povidone-iodine.5,6

7. Replace the tourniquet and reswab the 
area with 70% isopropyl alcohol before 
venipuncture.

8. Perform the venipuncture using a syringe 
or vacuum tube system.

9. Draw blood in the correct order. If speci-
mens for multiple laboratory tests are 

to be obtained, always collect the blood 
culture specimens first before proceeding 
with other tubes, as needed.7

10. Swab the top of the blood culture bottle 
with an alcohol wipe before blood insertion. 
Inoculate the anaerobic bottle, followed by 
the aerobic bottle.

11. Release the tourniquet after the first tube 
has been filled. The tourniquet should not 
be left on for more than 1 minute.

12. After the specimen has been collected, 
remove the needle and apply pressure 
to the puncture site until bleeding has 
stopped.

13. At completion of the blood draw with 
the safety syringe, secure the safety nee-
dle cover and aseptically dispose of the 
needle into a proper container. Do not at-
tempt to recap needles.

14. Using the proper manufacturer’s transfer 
device, fill the anaerobic bottle first with 
the desired amount of blood, followed by 
the aerobic bottle.

15. After the specimen has been collected, la-
bel all cultures with appropriate patient in-
formation, which should include patient’s 
full name, identification number, culture 
site location, time, date, and your initials.

16. Clean the patient’s arm of iodine and 
place an adhesive bandage. Check to 
make sure the site is not bleeding before 
covering with the bandage.

17. Pick up, account for, and dispose of ma-
terials appropriately. Remove gloves and 
wash your hands.

PROCEDURE

FIGURE 19.2 APPLICATION OF ANTISEPTIC.
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SPECIAL CONSIDERATIONS

False-positive findingss: The impact of an improperly collected blood culture can be sig-
nificant. The financial costs of a false-positive blood culture can add between $4385 and 
$8500 to the cost of treatment and between 1 and 5.4 days to the patient’s hospital stay.8–10 
Determining if a positive blood culture represents contamination at the time of collection 
or a true bloodstream infection is a common and time-consuming issue for health care 
providers. Because of these implications, it is important to follow carefully the recom-
mended steps in obtaining blood cultures to decrease the potential for contamination.

Number of cultures: A single culture is rarely sufficient and not recommended. 
At minimum, two blood cultures from different sites should be obtained. The optimal 
number of blood cultures varies with the condition of the patient, the likelihood of in-
fection (pretest probability), and the urgency of treatment. Additional cultures may be 
indicated if the likely pathogen is a common contaminant, such as coagulase-negative 
staphylococci, but can also increase the risk of a false-positive finding.

Even a severely septic patient is likely to have a bacteremia that is intermittent and 
with low quantities of bacteria in the blood. Owing to this and to the possibility of con-
tamination, multiple appropriate volume blood cultures are typically needed to detect 
bacteremia sufficiently.

Blood collection volume: The amount of blood collected per bottle is the most 
important factor in optimizing the identification of the pathogen (10 mL per bottle for 
adults). For infants, collect 1 to 5 mL of blood per 100-mL blood culture bottle.7

Timing: It is acceptable to obtain blood cultures from two separate sites within 
minutes of one another. There is no difference in result demonstrated whether blood 
samples are drawn simultaneously or at intervals in the first 24 hours.2 Blood cultures 
should be obtained prior to initiation of antibiotic therapy. When monitoring efficacy of 
treatment, obtain blood cultures before the next scheduled dose of antibiotics.

Indwelling catheters: The issue of using indwelling central catheters for obtaining 
blood cultures is somewhat controversial, but should be avoided, if possible. If a blood 
sample for culture is to be obtained during the placement of a central venous catheter, 
the catheter must be placed in a completely sterile manner above the chest. If an indwell-
ing central venous or arterial catheter is already in place, samples must be taken from 
both the catheter port and peripheral venipuncture sites to rule out line sepsis.3,7

Avoid obtaining blood cultures from intravascular catheters because they are com-
monly colonized with skin flora. If necessary, draw one set from the catheter and an-
other from a peripheral venipuncture site.

FOLLOW-UP CARE AND INSTRUCTIONS
Aftercare and patient instructions should include the following:
■	 Advise the patient that he or she may experience minor discomfort and discol-

oration at the site of the venipuncture for the following 48 to 72 hours.
■	 Instruct the patient to keep the site clean and dry to reduce the likelihood of 

infection.
■	 Explain the signs of a hematoma, infection, and phlebitis, and instruct the pa-

tient to report any adverse events or continued bleeding from the site or to call 
or return to the office or clinic if any of these occurs.

DISPOSAL OF MATERIALS
All supplies, tools, and items used that may have come into contact with bodily fluids 
should be disposed of in a biohazard container. Additionally, any sharps should be dis-
posed of in a sharps container.

If specimens for 
multiple labora-
tory tests are to be 
obtained, always 
collect the blood 
culture specimens 
first. Inoculate the 
anaerobic bottle 
first, followed by the 
aerobic bottle.

Focus on avoiding 
contamination with 
effective disinfection 
of the venipuncture 
site and avoidance 
of collection through 
existing intravenous 
lines and ports or 
through infected 
skin.

The amount of 
blood collected per 
bottle is the most 
important factor 
in optimizing the 
identification of the 
pathogen.

Blood cultures 
should be obtained 
prior to initiation 
of antimicro-
bial therapy for any 
patient suspected of 
having bacteremia 
or fungemia.
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