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ObjectivesObjectives

–– Define false positive blood cultureDefine false positive blood culture
–– State the consequences of false positive blood State the consequences of false positive blood 

culturescultures
–– List proper techniques to prevent a false positive List proper techniques to prevent a false positive 

blood cultureblood culture
–– Describe importance of timing and amount in Describe importance of timing and amount in 

obtaining blood culture specimensobtaining blood culture specimens
–– Select the appropriate blood culture bottlesSelect the appropriate blood culture bottles



Blood culture definitionsBlood culture definitions

Blood culture or Blood culture set = volume of Blood culture or Blood culture set = volume of 
blood obtained under aseptic conditions that is blood obtained under aseptic conditions that is 
inoculated into one or more bottles of broth inoculated into one or more bottles of broth 
culture mediumculture medium

Positive culture = one or more bottles of a blood Positive culture = one or more bottles of a blood 
culture set culture set demonstrate(sdemonstrate(s) growth) growth



What is the Problem?What is the Problem?

The problem is numbers of contaminated (false The problem is numbers of contaminated (false 
positive) blood cultures obtained at MUHA positive) blood cultures obtained at MUHA 

A false positive means that a blood culture A false positive means that a blood culture 
contains an organism from a source other than contains an organism from a source other than 
the patientthe patient’’s blood, i.e. skin or environmental s blood, i.e. skin or environmental 
organismsorganisms

When this occurs a patient may be treated When this occurs a patient may be treated 
unnecessarily when there is NO bloodstream unnecessarily when there is NO bloodstream 
infection. infection. 



0

1

2

3

4

5

6

Sep 06 Oct 06 Nov 06 Dec 06 Jan 07 Feb 07 Mar 07 Apr 07 May 07 Jun 07 Jul 07 Aug 07 Sep 07 Oct 07 Nov 07 Dec 07 Jan 08 Feb 08 Mar 08 Apr 08 May 08

C
on

ta
m

in
at

ed
 b

lo
od

 c
ul

tu
re

 ra
te

 (%
)

Month

MUSC Inpatient Blood Culture Contamination Rates



Unit Specific DataUnit Specific Data 
May, 2008May, 2008

Anony- 
mous
MUSC 
units

Total # 
contam

Total # 
drawn

% 
contam

Contam 
periph 
nursing

Total 
# 

periph

% 
contam 
periph 
draws

Conta 
m line   
nursing

Total # 
line 

draws

% 
contam 

line 
draws

A 4 68 5.9 3 45 6.7 1 23 4.3

B 5 121 4.1 1 39 2.6 4 82 4.9

C 3 32 9.4 1 16 6.3 2 16 12.5

D 3 25 12 2 19 10.5 1 6 16.7

E 5 94 5.3 2 65 3.1 3 29 10.3

F 3 54 5.6 1 11 9.1 2 43 4.7

G 0 30 0 0 25 0 0 5 0

H 2 59 3.4 2 43 4.7 0 16 0

rate of < 3% OK



Economic impact of Economic impact of 
false positive blood culturesfalse positive blood cultures

Each contaminated blood culture results in about $6,000 blood culture results in about $6,000 
extra in healthcare costs (JAMA 1991 265:365)extra in healthcare costs (JAMA 1991 265:365)

Vascular catheter-associated infections not paid for by not paid for by 
Medicare as of October 1, 2008, if they are sole major October 1, 2008, if they are sole major 
complicating conditioncomplicating condition

Adversely affects reportable bloodstream infections rate 
(Hospital Infections Disclosure Act [HIDA]) 
– CDC considers false positives within a 2 day period a true 

infection for reporting purposes.



Estimated Annual Hospital Incremental Costs by Estimated Annual Hospital Incremental Costs by 
Contamination RateContamination Rate

Hospital Incremental Costs of Contaminated Blood Cultures 
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blood culture of $5,765 (JAMA 1991 265:365 adjusted
for inflation and assuming a cost:charge ratio of 1.5:1).



Patient/Staff impact 
of false positive blood cultures

More blood cultures collected to resolve 
diagnostic dilemma
– More work for nursing/phlebotomy/lab    
– Increased patient discomfort

Inappropriate antimicrobial therapy 
– Potentially miss true pathogen of infection
– Unnecessary drug levels, drug administration,           

C difficile associated diarrhea (isolation)  
– Increased risk of developing multi-drug resistance 

(MDR) MRSA, VRE, etc. (isolation)



Occurrence of False Positive Blood CulturesOccurrence of False Positive Blood Cultures

True infection True infection 
(%)(%)

ContaminaContamina-- 
tiontion (%)(%)

Maybe (%)Maybe (%)

S. S. aureusaureus 8787 66 66
CoagCoag negative negative 
staphstaph

1212 8282 66

EnterococcusEnterococcus 7070 1616 1414
DiphtheroidsDiphtheroids 22 9696 22
C. C. perfringensperfringens 2323 7777
C. C. albicansalbicans 9090 1010



Question 1Question 1

What is considered a false positive blood culture?What is considered a false positive blood culture?

a. Aerobic growth in specimen when an anaerobe a. Aerobic growth in specimen when an anaerobe 
is expectedis expected
b. The specimen is contaminated with an b. The specimen is contaminated with an 
organism that is from a source other than the organism that is from a source other than the 
patientpatient’’s blood.s blood.
c. Specimen positive for MRSAc. Specimen positive for MRSA
d. Specimen positive for VREd. Specimen positive for VRE



Blood culture collection issuesBlood culture collection issues

VolumeVolume
–– THE MOST IMPORTANT variable in detecting THE MOST IMPORTANT variable in detecting 

bacteremia and bacteremia and fungemiafungemia
–– Collect MAXIMUM volume for pt weight & bottle typeCollect MAXIMUM volume for pt weight & bottle type

TimingTiming
Antiseptic site prep Antiseptic site prep 
Site of collectionSite of collection
–– Venipuncture  (one set must be peripheral site)Venipuncture  (one set must be peripheral site)
–– Line draws (avoid if possible)Line draws (avoid if possible)
–– Site must be documented on lab requisitionSite must be documented on lab requisition



How much blood to draw per set?How much blood to draw per set?

Pt wt Pt wt 
(lbs)(lbs)

Total Total bldbld 
volvol* * 

Draw for Draw for 
cult #1*cult #1*

Draw for Draw for 
cult #2*cult #2*

Total Total volvol 
bldbld cult* cult* 

% total % total 
bldbld volvol

<2.2<2.2 5050--9999 1.51.5 0.50.5 22 44

2.22.2--4.44.4 100100--200200 33 1.51.5 44 44

4.54.5--2727 >200>200 33 33 66 33

2828--8080 >800>800 5/55/5 5/55/5 2020 2.52.5

>80>80 >2,200>2,200 10/1010/10 10/1010/10 4040--6060 1.81.8--2.72.7

*(ml)



What to do if less than the desired amount What to do if less than the desired amount 
of blood is collected?of blood is collected?

If less than the recommended volume of blood If less than the recommended volume of blood 
is collected for culture, the blood should be is collected for culture, the blood should be 
inoculated into the inoculated into the AEROBICAEROBIC bottle first, bottle first, 
maximizing the volume, then into the anaerobic maximizing the volume, then into the anaerobic 
bottlebottle

–– Most Most bacteremiasbacteremias are caused by aerobic bacteria are caused by aerobic bacteria 

–– Yeast are aerobes and grow almost exclusively in Yeast are aerobes and grow almost exclusively in 
aerobic bottlesaerobic bottles



Timing for Drawing Blood Culture Sets Timing for Drawing Blood Culture Sets 

For most clinical indications, 2 blood culture sets  For most clinical indications, 2 blood culture sets  
should be drawn as quickly as possible so should be drawn as quickly as possible so 
antibiotics can be started.  antibiotics can be started.  
–– No difference in microbial recovery cultures drawn No difference in microbial recovery cultures drawn 

immediately after each other immediately after each other vsvs 15, 30, or 60 min apart15, 30, or 60 min apart
–– Timing can be as quick as good disinfection can be Timing can be as quick as good disinfection can be 

performed!performed!
–– Exceptions:  Exceptions:  endocarditisendocarditis, endovascular infections, endovascular infections
–– Two positive cultures drawn more than 2 hrs apart that Two positive cultures drawn more than 2 hrs apart that 

grow an organism usually considered a contaminant will grow an organism usually considered a contaminant will 
not be considered a bloodstream infectionnot be considered a bloodstream infection

Sensitivities are NOT done unless the physician consults with DrSensitivities are NOT done unless the physician consults with Dr
Steed. Steed. 



Question 2Question 2

What is the minimum time necessary between What is the minimum time necessary between 
drawing blood culture sets for clinical indications drawing blood culture sets for clinical indications 
other than other than endocarditisendocarditis or an endovascular or an endovascular 
infection ?infection ?

a)a) Immediately start second disinfection processImmediately start second disinfection process
b)b) 15 minutes, then start second disinfection process15 minutes, then start second disinfection process
c)c) 30 minutes, then start second disinfection process30 minutes, then start second disinfection process
d)d) 2 hours, then start second disinfection process2 hours, then start second disinfection process



Question 3Question 3

The most important variable in detectingThe most important variable in detecting
bacteremia and bacteremia and fungemiafungemia is the volume of blood is the volume of blood 
collectedcollected

a.a. TT
b.b. FF



Question 4Question 4
Which of the following are consequences of Which of the following are consequences of 
false positive blood cultures?false positive blood cultures?

a) Each contaminated blood culture results in about blood culture results in about 
$6,000 extra in healthcare costs $6,000 extra in healthcare costs 

b)b) Inappropriate antimicrobial therapyInappropriate antimicrobial therapy
c) Increase in reportable bloodstream infections rate 

(Hospital Infections Disclosure Act [HIDA]) 
d)d) d. All of the aboved. All of the above



Blood culture bottle antiseptic preparationBlood culture bottle antiseptic preparation

Remove the protective cap from the blood culture Remove the protective cap from the blood culture 
bottles.bottles.

Tops of bottles are NOT STERILETops of bottles are NOT STERILE
Disinfect the tops of the blood culture bottles by Disinfect the tops of the blood culture bottles by 
wiping with an alcohol pad for 1wiping with an alcohol pad for 1--2 seconds (do not 2 seconds (do not 
use iodine/use iodine/iodophoriodophor) ) 
Allow alcohol to air dry for 60 secondsAllow alcohol to air dry for 60 seconds
–– Do not speed alcohol drying by fanning, waving bottles,      Do not speed alcohol drying by fanning, waving bottles,      

blowing across the bottles, etc. as this reblowing across the bottles, etc. as this re--contaminates contaminates 
the bottle top. the bottle top. 



Skin antiseptic preparationSkin antiseptic preparation

Peripheral blood culture:Peripheral blood culture:
–– Disinfect the site with Disinfect the site with 

ChloraPrepChloraPrep®® using friction for using friction for 30 30 
seconds & dry for seconds & dry for 30 30 seconds seconds 

–– Do not speed Do not speed ChloraPrepChloraPrep®® drying drying 
by fanning, waving bottles, by fanning, waving bottles, 
blowing across the bottles, etc. as blowing across the bottles, etc. as 
this rethis re--contaminates the surface. contaminates the surface. 

–– Do notDo not rere--palpate the site to palpate the site to 
relocate vesselrelocate vessel

Infection Control policy 3Infection Control policy 3--002:  Collection of Blood Samples002:  Collection of Blood Samples



Intravascular line antiseptic preparationIntravascular line antiseptic preparation
Intravascular line blood culture:Intravascular line blood culture:
–– Use SmartSiteUse SmartSite®® valve closest to insertion sitevalve closest to insertion site
–– ChloraPrepChloraPrep®® thethe SmartSiteSmartSite®® valve using friction for valve using friction for 

30 seconds30 seconds
Do not use alcoholDo not use alcohol

–– Allow to air dry for Allow to air dry for 30 seconds30 seconds
–– Do not speed Do not speed ChloraPrepChloraPrep®® drying by fanning, waving drying by fanning, waving 

bottles, blowing across the bottles, etc. as this rebottles, blowing across the bottles, etc. as this re-- 
contaminates the hub. contaminates the hub. 

–– Collect bloodCollect blood
Do not discardDo not discard initial blood draw.  This blood can initial blood draw.  This blood can 
be used for culture.  Bacteria have adapted to the be used for culture.  Bacteria have adapted to the 
heparinheparin



Why Let Why Let ChloraPrepChloraPrep®® and Alcohol Dry?and Alcohol Dry?

Drying Time is Dying Time!Drying Time is Dying Time!

–– Microorganisms are killed only when the Microorganisms are killed only when the 
antiseptic dries.antiseptic dries.

–– Hurrying is not an option!Hurrying is not an option!



Blood Culture Reminders Blood Culture Reminders 

Higher contamination from ports/linesHigher contamination from ports/lines
Disinfect ports/lines with Disinfect ports/lines with ChloraPrepChloraPrep®®

SEND A VENIPUNCTURE blood culture when a SEND A VENIPUNCTURE blood culture when a 
line blood culture is sentline blood culture is sent
–– *2 line draws is *2 line draws is notnot equivalent to a venipuncture*equivalent to a venipuncture*

Why can we use the Why can we use the initialinitial blood draw for blood blood draw for blood 
cultures?cultures?
–– Bacteria have adapted to the heparinBacteria have adapted to the heparin

Maximize the volume of blood in the bottlesMaximize the volume of blood in the bottles



Question 5Question 5
What What is(areis(are) the proper decontamination ) the proper decontamination 
technique(stechnique(s) to prevent false positive blood ) to prevent false positive blood 
cultures when drawing from a venipuncture?cultures when drawing from a venipuncture?

a.a. Prep top of culture bottle for 1Prep top of culture bottle for 1--2 seconds with 2 seconds with 
alcohol and allow to dry for 1 minute alcohol and allow to dry for 1 minute 

b.b. Prep skin with Prep skin with ChloraPrepChloraPrep®® using friction for using friction for 
30 seconds then allow 30 seconds then allow ChloraPrepChloraPrep®® to dry for to dry for 
30 seconds30 seconds

c.c. Do not Do not repalpaterepalpate vein.vein.
d.d. All of the above All of the above 



Question 6Question 6

Proper techniques for preventing false positive Proper techniques for preventing false positive 
blood cultures when drawing from an IV line blood cultures when drawing from an IV line 
includeinclude

a.a. Use SmartSiteUse SmartSite®® valve closest to insertion sitevalve closest to insertion site
b.b. ChloraPrepChloraPrep®® blue portion of SmartSiteblue portion of SmartSite®® valve valve 

using friction for 30 seconds  & allow to air dry using friction for 30 seconds  & allow to air dry 
for 30 secondsfor 30 seconds

c.c. Do not discard initial blood draw.  This Do not discard initial blood draw.  This 
specimen should be used for culturespecimen should be used for culture..

d.d. All of the aboveAll of the above



Selecting Blood Culture BottlesSelecting Blood Culture Bottles

For use with patients weighing 28 lbs or moreFor use with patients weighing 28 lbs or more
–– Blue Standard AerobicBlue Standard Aerobic
–– Purple Standard AnaerobicPurple Standard Anaerobic

Bottles draw 5Bottles draw 5--10ml10ml
Draw blood volume appropriate for weight                        Draw blood volume appropriate for weight                        
of patientof patient
Be careful to not let the aerobic bottle                        Be careful to not let the aerobic bottle                        
overfill itself. overfill itself. 

–– Overfilling affects the blood                         culture Overfilling affects the blood                         culture 
instrument.instrument.



Selecting Blood Culture BottlesSelecting Blood Culture Bottles
For patients weighing up to 27 lbs For patients weighing up to 27 lbs 
–– Yellow (pediatric) Yellow (pediatric) 

Bottle draws up to 4mlBottle draws up to 4ml
Draw blood volume appropriate for                              Draw blood volume appropriate for                              
weight of patientweight of patient

For use with patients weighing                         For use with patients weighing                         
28 lbs or more28 lbs or more
–– FAN (Activated charcoal) bottles                            FAN (Activated charcoal) bottles                            

should be used only should be used only whenwhen ordered                         ordered                         
by practitionerby practitioner

Orange Orange 
GreenGreen

–– Bottles draw 5Bottles draw 5--10ml10ml
–– Draw blood volume appropriate for weight of patientDraw blood volume appropriate for weight of patient



Sites to draw blood cultures from Sites to draw blood cultures from 
–– Two peripheral blood cultures are most desired specimens to Two peripheral blood cultures are most desired specimens to 

collect.  (Best practice)collect.  (Best practice)
–– If a physician wants a blood culture via an intravascular line, If a physician wants a blood culture via an intravascular line, 

a peripheral blood culture collected at the same time is a peripheral blood culture collected at the same time is 
strongly encouraged.   (Best practice)strongly encouraged.   (Best practice)

–– If a physician wants a blood culture ONLY via intravascular If a physician wants a blood culture ONLY via intravascular 
lines and there are 2 such lines, collect one culture from lines and there are 2 such lines, collect one culture from 
each line.  each line.  

–– If a physician orders a blood culture ONLY via intravascular If a physician orders a blood culture ONLY via intravascular 
lines and there is only 1 line with multiple ports, collect one lines and there is only 1 line with multiple ports, collect one 
culture from 2 different ports a few minutes apart.  culture from 2 different ports a few minutes apart.  

–– If a physician orders a blood culture ONLY via intravascular If a physician orders a blood culture ONLY via intravascular 
lines and there is only 1 line with only 1 port, collect one lines and there is only 1 line with only 1 port, collect one 
culture, wait a few minutes, disinfect and draw the second culture, wait a few minutes, disinfect and draw the second 
culture. culture. 



Question 7Question 7

A physician order is needed to use adult FAN A physician order is needed to use adult FAN 
culture bottles (orange and green)culture bottles (orange and green)

a.a. TT
b.b. FF



Drawing blood cultures & other blood work

Draw blood cultures first then draw other blood 
work 

Disinfection critical for blood cultures but won’t 
affect other blood work
The initial blood draw (waste) may be used for 
blood cultures 
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