EXERCISE 7: BLOOD CULTURE SPECIMEN COLLECTION
Textbook: Chapter 12

Skills: 20 points

Objectives: 1 Differentiate between sterile and antiseptic techniques.

2. Define "septicemia’ and “bacteremid’.

3. Describe the type of patient who may be a candidate for a blood culture.
4

Discusstheinterview process used for patient preparation whendrawing blood culture
samples..

5. State the number of blood culture colledions necessary for sufficient recovey of
clinically significant microorganisms.

6. List the materias and supplies necessary for collection of ablood cultur e specimen.

7. Discuss the importance of properly preparing the site.

8. State two causes of false positive and fal se negative blood culture results.

9. Discusswhentheantibiotic removal device (ARD) bottles are used and how they work.

10. Describe the ISOSTAT blood culture collection system and the purpose for it's use

11.  State the information whichmust be put on the label of a blood culture sample.

12. Describe the different protocols used for the collection of blood culturesfor systemic
and localized infections, and infective endocarditis.

13. Perform a blood culture using proper collection and labeling techniques and with
minimd trauma to the patient.

Discussion

Blood cultures arecollected wherever it issuspected that a patient has septicemia. Septicemiaisacondition
when microorganisms (mainly bacteria) circulate and multiply in the patient's blood. Sometimes, during the
course of abacterial infection, bacteremia(bacteria inthe blood) may result and become the dominant clinical
feature. The patient may have afever of urknown origin (FUO) and experience fever spikes It isgenerdly
recommended that blood cultures be drawn before and after the fever spike, when bacteria may bemogt likey
present in the peripheral circulation. Blood culture aralysis is usually ordered before the intiation of
antimicrobid therapy, usudly in a sries, two to three blood cultures collected at least 1-2 hours apart. The
blood cuture aralysisis used by physicians to rule out or confirm septicema and/or bacteremia.

Patient Preparation

Explainto the patient, if he/sheis coherert, tha the physician has ordered a series of testsand you will have
to stick him/her several times at timed intervals. Any additional questions about the procedure needsto be
addressed to the physician. Do not volunteer any additional information.

Collecting the Specimen

Blood is normally derile, the presence of microorganisms and their products is very serious and can cause

death. A blood culturewill indicate the severity of an infection and identify the causative organism. Normal
values are negative for growth.
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It isbest to draw one set of aerobic (containing oxygen) and anaerobic (without oxygen) culturesa the time
the order isgiven. Thirty minutes later, a second set of anaerobic and aerobic cultures should be obtai ned.
A reguest for "second ste" blood culturesthat are obtained concur rently on opposite arms is useful when the
physician suspeds bacteremia due to alocal internal infection. However, a"second site" cultureisnot avery
effective tool for routineblood culture orders and providesrelatively little information that properly spaced,
timed blood cultures cannot provide.

Recent reports recommend that in most instances two blood culture sets are sufficent for recovery of
sgnificant microorganisms, particularly with the increased blood volume collected. Thereis greater than 99
percent recovery with only two sets.

Blood Culture Collection Protocols
Blood culture collection protocols may be sat up and designed to detect bacteramia in certain disease date
suspected or symptoms that the patient is exhibiting. A commonly accepted protocol for obtaining blood
culturesis asfollows:
1 Systemic and localized infections
a Suspected acute sepsis, meningitis, osteomyelitis, arthritis or acute untreated bacterial
pneumonia. Obtain two blood culture sets before starting therapy from two separate sites (eg,

left and right arms).

b. Fever of unknown origin(FUQ). Obtaintwo blood culturesets initially; 24 to 36 hours later,
obtantwo more. Morethanfour setsisnot necessary.

C. Suspected early typhoid fever andbrucellog s(rard y seen). Obtain three d ood culture setsover
24 to 36 hours.
2. I nfective endocar ditis;
a Obtain threeblood culture setsat three separat e venipunct ure sites during thefirst one to two

hours of evduation and begin antimicrobid therapy; if al are negative 24 hours later, obtan
two more sets.

b. Culture negative endocarditis. Consult with the microbiology department after five negative
cultures. Culture negative endocarditis is extremely rare.

Site Preparation

Themost critical stepin collectingablood aultureistheproper cleandng of thesite Bacteriaarenormaly
presert on the skin surface. Itisimperativefor quality test resultsthat bacteria isNOT introduced into the
specimen being collected. Before the collection of a specimen for blood culture analysis, the selected
venipuncture site must be prepared by aseptic technique. Once the site has been prepared DO NOT
REPALPATE! Repalpating the sitewill contaminateit. The siteisfirst painted with alcohol for one minute
to remove the oilsand dirt on the skin surface. The site is then cleansed with a 2 percent tincture of iodine
solution. Before any cleansing of the site is begun, the patient must be asked about any dlergy to iodine. |If
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the patient does have an iodine dlergy, the only recourseisto cleanse thoroughly with 70 percent dcohoal,
some placesmay dso use green soap. The deansing is done with a draular motion, starting at thesite of the
puncture and moving in concentric circles outward. The iodine is painted on the area, not flooded over the
site. lodire is an effective antiseptic only if it isallowed to dry before the venipuncture is attempted. The
cleansing procedure varies fromone | éboratory to another.

The seds on the bottles are broken off. This sed usualy conssts of a metal flip off cgp. Under the seal isa
rubber septum through which the blood is injected. Once the flip off cap is removed, the septum is cleaned
with an alcohol pad. Some placeswill follow the alcohol with painting the tops with the iodine. The proper
amount of blood isdravn with asyringe. The alcohol pad isremovedfromthe bottlecap. Without changing
needles, the blood istheninjected into the bottles. Always inject the anaerobic bottlefir st to maintainastrict
anaerohic environmert.

Instead of using a syringe to draw the blood and inoculate the bottles, a butterfly collection set can be used.
An adapter can be attached to the end of the butterfly which attaches to the blood culture bottle and directly
inoculaesthe bottle with blood. Each bottleisfilled to the proper level of blood. Thereare also blood culture
bottleswith long necksthat insert into an evacuated needle holder. Thesearethe preferred methods becau se
they minimi ze the chance of contamination due to the blood being drawn directly into the prepared tube.
Itiscritical that thetops of thetubes be cleansed prior to collection. When multiple sasmples are needed blood
cultures are collected first.

With al blood culture methods, there are some variations in procedure for the phlebotomist. The arm
cleansing technique may differ. Some blood culture sysems must have the aerobic bottle vented (air added)
by the phlebotomist. A variaion in procedure does not indicate the laboratory is improper but illustrates
variations in manufacturers.

Blood Culture Collection Systems

The blood is collected and placed in a bottle containing a solution that enhances the growth of significant
microorganismsiftheyare present. An anticoagul ant isalso present. |f blood culturesareto be collected after
antimicrobial treatment has started, the blood culture must be drawn in a special bottle containing a resin
solutionto inactivate the antimicrobia agent. Antibiotics present in the blood will inhibit bacterial growth.
The resin bottleis known as anantibiotic removal device (ARD) hottle.

The Isostat System is a special blood culture tube system which has a stopper that fits standard dood
collection vacuum holders, lysing and anticoagulating agents, reagentsin thetubethat inactivate HI'V within
the normal 60 minute transport and processing time and containment adapters that help protect the
phlebotomists and laboratorians against infection due to aerosols or breakage during centrifugation. After
blood is drawninto thetube it isinverted 5 to 6 times.

The blood cellsinthetubelyse, thetubeis centrifugedin the microbiology laborat ory, and the sediment isthen
inoculaed directly on solid culture mediat o determine if microorganisms are present. Using this tube affords
the advantage of faster microbial test results.

L abeling the Specimen

When | abeling blood culture specimers, routine labeling proceduresshould befollowed. 1n addition, the label
should include thesite used for collection and the number of the sampleinthe collection series (eg, Rarm, 2nd
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of 3). Stesare varied throughout the series of blood culture collection to increase the rate of recovering
pat hogenic bacteria. Consequently, the blood cultur e specimens should belabeled with the collection siteand
the sequence in the collection seriesas a point of reference for the subsequent draw. 1naddition, the ste of
collection andthe sequenceinthe collection series may impact the interpretationof the results. Therefore, the
information must be available to the technologist and the attending physician.

Quality Control in Blood Culture Collection

If ablood culture pecimenwas ool lectedfroman improperly prepared site, t he specimen may be contaminaed
with microbial floraof the skin. A positive blood culture that isthe result of collection error - and NOT due
to pathogens in the patient'sbloodstream - isreferred to asa” false positive".

Contamination of blood culture specimens should be limited to less than 3% (IE, less than 3 out of every 100
positive blood cultures should be theresult of contaminaion during the bood collection procedure). If the
microbiology department determines that the contamination rate exceeds 3%, it will investigate. The
phlebotomistswho collected the contaminated cultureswill beidentified, and their techniquewill beevaluated
an, if necessary, modified.

If the microor ganismrecovered isrecognized as acommon skin contami nant (eg, Staphylococcusepider midis
or Corynebacterium), one might think it could be safdy ruled out as the causative organan of the patient's
bacterema.

However, in certain conditions, such as infective endocarditis (especialy in prosthetic heart valves), the
causative organism may be one of the microorganisms commonly referred to as "skin contaminants.”

Therefore, preparation of thevenipuncturesite prior to the collection of aspecimenfor blood culture andysis
must bemeticulously per for med tor educe the contamination of blood culturespecimenswithmicrobial flora
of the skin.

To accompligh this, the phlebotomist should:

1. Use appropriate cleansing agents.
2. Apply the deansing agentsin the appropriate order.
3. NEVER repal pate the site after it was cleansed by aseptic technique.

The volume of specimen collectediscritical tothevalidity of test results. Toolittle blood may resultin afalse
negative test result. Failure to recover organisnms present in the dood is a "false negative'. The causative
organismsmay be present in very small numbersand may not be detected if the proper volumeisnot collected.
Another cause of afase negative is contaminaion of the blood specimenwith iodine |odine contamination
is usually the result of excess iodine on the stopper prior to inoculation or not allowing the iodine on the
patient'sarm to dry. If an excessive amount of blood is collected it may clot in the collection tube, rendering
recovery of microorganiamsdifficult if not impossible. Injedionof ar into theanaerobe bottlecancause deah
of some anaerobic microorganismsand result in afalsenegative. For this reason, theanaerobe bottle must be
inocuated first.

In summary, the proper collection of quality blood culture specimers is of critical importance. Fase positive
and false negative results are directly related to the technique used by the phlelotomist. Septicemiamay cause
the death of the patient and must be diagnosed as quickly as possible so gppropriae therapy can be initiated.
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EXERCISE 7: BLOOD CULTURE SPECIMEN COLLECTION

Procedure
Materials
1. Gloves
2. lodine Swabs
3. Alcohol Swabs
4, Syringe
5. Needle for the syringe
6. Blood collection tubes/bottles
Instructions
1. Follow routine procedure for hand washing, gloving, equipment preparation and organization (be sure

10.

11.

to pull back on the plunger of the syringe to loosen), patient approach, patient identification and
selection of venipuncture site.

Explan to the patient that their physician has ordered a <eries of tests requiring a seies of
venipunctures. Explain that the venipuncture procedure will be performed several times over a
particuar time span. Ask the patient about allergiesto iodine.

Apply the tourniquet, slect the site, loosenthe tourniquet.

Remove the acohol/acetone pad (some kits come with a scrub which requires you to squeeze the

handleto break the ampul e contained within the prep kit, you mug then continueto squeezethebroken
ampuleuntil the goonge becomes saturated) and cleanse the site with the alcohol pad for 60 seconds

changing pads as necessary.

Remove the iodine swab, apply to punctur e site, move the iodine in concentric circlesoutward.

Use the iodine swab to paint the top of the collection container.

Allow the ste and thetop of the callection contaner to air dry.

Reapply the tourniquet. Be careful that the ends of the tourniquet do not fall onto the puncture site,
thereby contaminating it, if the tourniquet does accidentally touch the prepared puncture site, the ste
must be recleaned.

Perform the veni puncture, following routine venipuncture procedures. Do not repalpate

If the blood cultureisone of aseriesof samplesto be drawn from apatient, the blood culture must be
collected fird.

Withdraw needle from vein and insert into the top of theblood cuture corntaing. DO NOT HOLD
THE CONTAINER IN YOUR HAND, THISMAY RESULT IN A NEEDLE EXPOSURE.
Place the tube or container in areadily accessble area.
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12. Provide appropriate postphlebotony care to the patient.

13. L abel the blood specimencollected, following standard labeling procedures Besuretoincludetheste
used and the number of the specimen in the series ordered.

14.  Discard waste materials following standard procedures REMEMBER: gloves, kimwipes, paper
wr appings, needlecapsand other non-biohazardousmateialsDONOT GOIN THE ORANGE
BAGS!!!

15. Record the draw on your venipuncturelog sheet.
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EXERCISE 7: Blood Culture Specimen Collection

Phlebotomist Date

Patient

A Performed
B Needs I mprovement
C Not Perfor med

1 Washes hands, dons gloves a appropriate time.
2 Role play: Approachespatient.
__ 3 Role play: |dentifies patient
4 Role play. Explains procedure to the patient, ask about iodine allergy
___ 5. Applies tourniquet.
___ 6. Selects site for venipuncture.
7. L oosens tourniquet.
8 Selects, prepares, and organizes equipment (syringe and needle, be sure to breathe syringe)
9 Appropriately cleansessite with alcohol scrub for 60 seconds
____10. Appropriately paints site with iodine swab.
11. Appropriately paints top of collection container with iodine.
12. Allowsdtetoair dry.
13. Allowstop of contaner to air dry.
_ 14 Reapplies the tourniquet without contamineting the veni puncture site.
15, Position the syringe between the thumb and index finger.
___1le. Uncaps the needle and inspects for manufacturer's defects.
17, Anchors the vein selected.
18 Inserts needle, bevel up, at correct angle.
19. Inserts needle in the same direction as the vein.
20. After blood collection inserts needle into blood culture tube/container using proper technique
to minimize possble needle gick injury.
21 Disposes of al used meterialsin appropriate waste containers.
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EXERCISE 7: BLOOD CULTURE SPECIMEN COLLECTION
STUDY QUESTIONS

Name Date

Points: 22

1 Define "septicema” (0.5 point).

2. Define "bacteremia” (0.5 poirt).

3. What does"FUQ" standard for (0.5 point)?

4. What is a blood culture gecifically used for (1 point)?

5. Describe the manner in which you would verbally prepare a patient prior to collection of the blood

culturesample (1 points).

6. Define "agrobic’ (0.5 point).

7. Define "anaerobic” (0.5 point).

8. Define the term"second site" as it patainsto blood culture collection (1 poirt).

9. What is the minimum number of blood cultures which must be collected to obtain greater than 99
percert recovery of pathogenic organisms (0.5 point).
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10. Describe the protocol utilized for collecting blood cultures when systemic and localized infections
are suspected for each of the following (3 points):

a Acute sepss, meningitis, oseomyelitis, arthritisor bacterial pneumonia

b. Fever of unknown origin.

C. Early typhoid fever or brucdloss

11. Describe the protocol utilized for collecting blood culture specimenswhen infective endocar ditisis
suspected (2 poirts).

12. What isthemost critical step involved inobtaining the blood culture gpecimen. (0.5 poirt).

13. Describe in detail the proper manner for preparing the site for collection of alood culture
(2 poirts).
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14.

16.

17.

18.

19.

20.

21.

22.

What question should be asked of the patient prior to draving ablood cuture? Why? (1 point)

Describe in detail the Isostat Systemfor collection of blood cultures (1.5 points).

What doesthe blood culture bottle/container have in it and what purpose does it serve? (1 poirt).

What does ARD stand for AND for wha purpose is it used for in the collection of blood cultures(1
point).

Describe the gpecial labeling requiremerts for blood culture spoecimens (1.5 points).

Define "false positive" asit relates to blood culture specimens AND state the mog comnmon cause (1
point).

Define "false negative" as it relates to blood culture specimens AND state one cause (1 point).

Contamination of blood cultures should not exceed what percent of the total collected
(0.5 poirt).
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