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INTENDED USE

BD BBL™ Coagulase Plasma, Rabbit and BD BBL Coagulase Plasma, Rabbit with EDTA are used to qualitatively determine the
pathogenicity of staphylococci using the direct tube method.

SUMMARY AND EXPLANATION

Identification of staphylococci is based on microscopic examination, colonial morphology and cultural and biochemical
characteristics. Staphylococci associated with acute infection (Staphylococcus aureus in humans and S. intermedius and S. hyicus
in animals) can clot plasma. The most widely used and generally accepted criterion for identification of these pathogenic organisms
is based on the presence of the enzyme coagulase.! The ability of Staphylococcus to produce coagulase was first reported by Loeb?2
in 1903.

Coagulase binds plasma fibrinogen, causing the organisms to agglutinate or plasma to clot. Two different forms of coagulase can

be produced, free and bound. Free coagulase is an extracellular enzyme produced when the organism is cultured in broth. Bound
coagulase, also known as clumping factor, remains attached to the cell wall of the organism. The tube test can detect the presence
of both bound and free coagulase. Isolates that do not produce clumping factor must be tested for the ability to produce extracellular
coagulase (free coagulase).

BD BBL Coagulase Plasma, Rabbit and BD BBL Coagulase Plasma, Rabbit with EDTA are recommended for performing the direct
tube test. The inoculum used for testing must be pure because a contaminant may produce false results after prolonged incubation.
For the coagulase test, BD BBL Coagulase Plasma, Rabbit with EDTA is superior to citrated plasma because citrate-utilizing
organisms such as Pseudomonas species, Serratia marcescens, Enterococcus faecalis and strains of Streptococcus will clot
citrated plasma in 18 h.3

PRINCIPLES OF THE PROCEDURE

S. aureus produces two types of coagulase, free and bound. Free coagulase is an extracellular enzyme produced when the organism
is cultured in broth. Bound coagulase, also known as the clumping factor, remains attached to the cell wall of the organism.

In the direct tube test, free coagulase liberated from the cell acts on prothrombin in the coagulase plasma to give a thrombin-like
product. This product then acts on fibrinogen to form a fibrin clot.4

The tube test is performed by mixing an overnight broth culture or colonies from a non-inhibitory agar plate into a tube of rehydrated
coagulase plasma. The tube is incubated at 37 °C. The formation of a clot in the plasma indicates coagulase production.

REAGENTS

Coagulase Plasma, Rabbit is lyophilized rabbit plasma with 0.85% sodium citrate and 0.85% sodium chloride, approximately.
Coagulase Plasma, Rabbit with EDTA is lyophilized rabbit plasma with 0.15% EDTA (ethylenediaminetetraacetic acid) and 0.85%
sodium chloride, approximately.

Warnings and Precautions

For in vitro Diagnostic Use.

This Product Contains Dry Natural Rubber.

Observe aseptic technique and established precautions against microbiological hazards throughout all procedures. After use,
specimens, containers, slides, tubes and other contaminated material must be sterilized by autoclaving.

Directions for use should be followed carefully.

Storage
Store unopened lyophilized BD BBL Coagulase Plasma, Rabbit and BD BBL Coagulase Plasma, Rabbit with EDTA at 2—-8 °C.

Store reconstituted plasma at 2—8 °C for up to 14 days, or aliquot and freeze promptly at -20 °C for up to 30 days. Do not thaw
and refreeze.

Expiration date applies to product in its intact container when stored as directed. Do not use if the product is caked, discolored or
shows other signs of deterioration. Examine reconstituted reagents for evidence of contamination, evaporation or other signs of
deterioration, such as cloudiness or partial clotting.

SPECIMEN COLLECTION AND PREPARATION

Collect specimens or samples in sterile containers or with sterile swabs and transport immediately to the laboratory according to
recommended guidelines.!4-9

Process each specimen using procedures appropriate for that sample.!4-9

Select well-isolated colonies. The test described below requires the use of a pure test culture.

Suspicious growth, such as black colonies on Vogel and Johnson Agar or Tellurite Glycine Agar, or golden, hemolytic colonies from
BD Trypticase™ Soy Blood agar plates should be selected for testing.

Using a bacteriological loop, transfer a well-isolated colony from a pure culture into a tube of sterile Brain Heart Infusion Broth or
BD Trypticase Soy Broth. Incubate for 18—-24 h or until a dense growth is observed. Alternatively, several colonies (1 loopful) taken
directly from a non-inhibitory agar plate such as BD Trypticase Soy Agar may be used as an inoculum instead of a broth culture.
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PROCEDURE

Materials Provided: BD BBL Coagulase Plasma, Rabbit, BD BBL Coagulase Plasma, Rabbit with EDTA.

Materials Required But Not Provided: Bacteriological inoculating loop, Pipettes, Sterile purified water, Culture tubes, small
(10 x 75 mm), Water bath or incubator (37 °C), BD Trypticase Soy Broth or Brain Heart Infusion (BHI) Broth.

Reagent Preparation

Rehydrate BD BBL Coagulase Plasma, Rabbit and BD BBL Coagulase Plasma, Rabbit with EDTA by adding sterile purified water to
the vial as indicated below. Mix by gentle end-over-end rotation of the vial.

Product Size Sterile Purified Water Approximate Number of Tests
3mL 3mL 6
15 mL 15 mL 30

Test Procedure

1. Using a sterile 1 mL pipette, add 0.5 mL of rehydrated BD BBL Coagulase Plasma, Rabbit or BD BBL Coagulase Plasma,
Rabbit with EDTA to a 10 x 75 mm test tube supported in a rack.

2. Using a sterile 1 mL serological pipette, add approximately 0.05 mL of the overnight broth culture of the test organism to the
tube of plasma. Alternatively, using a sterile bacteriological loop, thoroughly emulsify several colonies (minimum 1 pL loopful)
from a non-inhibitory agar plate in the tube of plasma.

3. Mix gently.

Incubate in a water bath or incubator at 37 °C for up to 6 h.

5. Examine the tubes periodically by gently tipping the tube. Avoid shaking or agitating the tube, which could cause breakdown
of the clot and, consequently, doubtful or false negative test results. Any degree of clotting in the 6 h period is regarded as a
positive result.

6. If no clot is visible after 6 hours, continue to incubate at 37 °C for up to 24 hours. Many weak enzyme-producing strains will
coagulate the plasma only after 24 h of incubation.

7. Record results.

»>

User Quality Control

At the time of use, test both positive and negative control cultures to check performance of the coagulase plasma, techniques and
methodology. The following cultures listed are the minimum that should be used for performance testing.

Organism ATCC® Reaction
Staphylococcus aureus 25923 Clot in tube
Staphylococcus epidermidis 12228 No clot in tube

Quality control requirements must be performed in accordance with applicable local, state and/or federal regulations or accreditation
requirements and your laboratory’s standard Quality Control procedures. It is recommended that the user refer to pertinent CLSI
guidance and CLIA regulations for appropriate Quality Control practices.

Results

Any degree of clotting in BD BBL Coagulase Plasma, Rabbit or BD BBL Coagulase Plasma, Rabbit with EDTA is considered a
positive test. The following chart can be used as a guide in interpreting the reactions.

Negative Positive
1+ 2+ 3+ 4+

Negative No evidence of fibrin formation

1 + Positive Small unorganized clots

2 + Positive Small organized clot

3 + Positive Large organized clot

4 + Positive Entire content of tube coagulates and is not displaced when tube is inverted.



LIMITATIONS OF THE PROCEDURE

1. Some species of organisms utilize citrate in their metabolism and will yield false-positive reactions for coagulase activity.
Normally, this does not cause problems since the coagulase test is performed almost exclusively on staphylococci. However,
it is possible that bacteria that utilize citrate may contaminate Staphylococcus cultures on which the coagulase test is being
performed. These contaminated cultures may, upon prolonged incubation, give false-positive results due to citrate utilization.4

2. Some strains of S. aureus produce staphylokinase, which may lyse clots. If the tubes are not read until 24 h of incubation,

false-negative results may occur.’

3. Do not use plasma if a heavy precipitate or clot has formed before inoculation.
4. For Staphylococcus species other than S. aureus, improved results may be obtained using agar plate cultures.

PERFORMANCE CHARACTERISTICS10.11
The performance of BD Bacto™ Coagulase Plasma (now BD BBL Coagulase Plasma) was compared to four other tests for the
identification of Staphylococcus aureus in a study by Ad Luijenkijk, van Belkum, Verbrugh and Kluytmans.'0 The free-coagulase
(tube) test was performed. In addition, the bound coagulase (agar) test and three commercial latex agglutination tests were used to

identify isolates.

Of the 330 staphylococcal isolates tested, 300 were S. aureus and 30 were non-S. aureus. All of the tests produced negative results
for the 30 non-S. aureus isolates for a specificity of 100%. The table below summarizes the sensitivity of each test system for the

300 S. aureus isolates.

MSSA* (222 isolates) MRSA**(78 isolates) Total (300 isolates)
No. of Test No. of Test No. of Test
Test false-negative Sensitivity false-negative Sensitivity false-negative Sensitivity
results (%) results (%) results (%)
Free 0 100 6 92.3 6 98.0
Coagulase
Bound 0 100 3 96.1 3 99.0
Coagulase
Latex
Agglutination 0 100 0 100 0 100
Test #1
Latex
Agglutination 2 99.1 12 84.6 14 95.3
Test #2
Latex
Agglutination 0 100 0 100 0 100
Test #3

*Methicillin-susceptible S. aureus.
**Methicillin-resistant S. aureus.

In a second study by McDonald and Chapin,!! the performance of BD BBL Coagulase Plasma was compared in a 2-h tube
coagulase test (TCT) to two commercial latex agglutination tests for identifying S. aureus directly from blood culture broths
and pellets obtained from supernatants of BD BACTEC™ bottles. One hundred twelve (112) clinical blood culture isolates and
68 negative blood culture bottles seeded with a variety of gram-positive organisms were evaluated.

The table below gives the results of the coagulase test and the latex agglutination tests for both the seeded and clinical specimens.

No. of positive results
No. aerobic/ Direct Pellet
Cultures and organism(s) No. anaerobic atox atox atox Catox
(total) Test#1 | Test#2 | 1C' | Test#1 | Test#2 | 'C!
Seeded
Staphylococcus aureus 11/8 (19) 0 0 19 2 2 19
Coagulase-negative staphylococci 9/9 (18) 0 0 0 0 0 0
Streptococcus pneumoniae 5/5 (10) 0 0 0 0 0 0
Enterococcus spp. 6/5 (11) 5 5 0 5 5 0
Streptococcus agalactiae 3/5 (8) 0 0 0 0 0 0
Streptococcus pyogenes 11 (2) 0 0 0 0 0 0
Clinical
Coagulase-negative staphylococci 70/3 (73) 0 0 0 0 0
Staphylococcus aureus 35/4 (39) 5 4 31 5 30




Among the 68 seeded blood culture bottles, the 2-h tube coagulase test using BD BBL Coagulase Plasma correctly identified 19
of 19 blood cultures seeded with S. aureus. There were no false positives with the 2-h tube coagulase test. Among the 112 clinical
specimens tested, the 2-h tube coagulase test correctly identified 31 out of 39 S. aureus isolates directly in blood culture broth and
30 out of 39 S. aureus isolates in pelleted supernatants, for sensitivities of 79.5% and 76.9%, respectively. The specificity with both
seeded and clinical isolates was 100% for the tube coagulase test.

AVAILABILITY

Cat. No. Description

240658 BD BBL™ Coagulase Plasma, Rabbit, 10 X 3.0 mL

240661 BD BBL™ Coagulase Plasma, Rabbit, 10 X 15.0 mL

240827 BD BBL™ Coagulase Plasma, Rabbit with EDTA, 10 X 3.0 mL
240826 BD BBL™ Coagulase Plasma, Rabbit with EDTA, 10 X 15.0 mL
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Technical Information: In the United States contact BD Technical Service and Support at 1.800.638.8663 or bd.com.
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Manufacturer / MpoussoauTen / Vyrobce / Fabrikant / Hersteller / Kataokeuaoig / Fabricante / Tootja / Fabricant / Proizvodac / Gyarto / Fabbricante / ATkapyuubi /
#1214l / Gamintojas / RaZotajs / Tilvirker / Producent / Producétor / MponssoauTens / Vyrobca / Proizvodaé / Tillverkare / Uretici / Bupo6Huk / 2£7%) T

Use by / Manonasaiite go / Spotfebujte do / Brug fer / Verwendbar bis / Xprion éwg / Usar antes de / Kasutada enne / Date de péremption / A}-& 7]} / Upotrijebiti
do / Felhasznalhatdésag datuma / Usare entro / [leviiH naitganaHyra / Naudokite iki / Izlietot ITdz / Houdbaar tot / Brukes for / Stosowac¢ do / Prazo de validade / A se
utiliza pana la / Uicnonb3osatk go / Pouzite do / Upotrebiti do / Anvénd fére / Son kullanma tarihi / Bukopuctatu golline / i i 1k H

YYYY-MM-DD / YYYY-MM (MM = end of month)

rrrr-mMM-aa / rerr-MM (MM = kpasi Ha meceua)

RRRR-MM-DD / RRRR-MM (MM = konec mésice)

AAAA-MM-DD / AAAA-MM (MM = slutning af maned)

JIJJ-MM-TT / JJJJ-MM (MM = Monatsende)

EEEE-MM-HH / EEEE-MM (MM = TéAog Tou prjva)

AAAA-MM-DD / AAAA-MM (MM = fin del mes)

AAAA-KK-PP / AAAA-KK (KK = kuu 16pp)

AAAA-MM-JJ / AAAA-MM (MM = fin du mois)

GGGG-MM-DD / GGGG-MM (MM = kraj mjeseca)

EEEE-HH-NN / EEEE-HH (HH = hénap utolsé napja)

AAAA-MM-GG / AAAA-MM (MM = fine mese)

HAOKAK-AA-KK / HKAKIK-AA / (AA = aiifibiH COHpl)

YYYY-MM-DD/YYYY-MM(MM = ¢1%)

MMMM-MM-DD / MMMM-MM (MM = ménesio pabaiga)

GGGG-MM-DD/GGGG-MM (MM = ménesa beigas)

JJJJ-MM-DD / JJJJ-MM (MM = einde maand)

AAAA-MM-DD / AAAA-MM (MM = slutten av maneden)

RRRR-MM-DD / RRRR-MM (MM = koniec miesigca)

AAAA-MM-DD / AAAA-MM (MM = fim do més)

AAAA-LL-ZZ | AAAA-LL (LL = sfarsitul lunii)

rrrr-mm-ga / rerr-MM (MM = koHew mecsia)

RRRR-MM-DD / RRRR-MM (MM = koniec mesiaca)

GGGG-MM-DD / GGGG-MM (MM = kraj meseca)

AAAA-MM-DD / AAAA-MM (MM = slutet av manaden)

YYYY-AA-GG / YYYY-AA (AA = ayin sonu)

PPPP-MM-O1 / PPPP-MM (MM = kiHeup Micaus)

YYYY-MM-DD / YYYY-MM (MM = H K)

Catalog number / Katanoxer Homep / Katalogové &islo / Katalognummer / ApiBuég katahdyou / Nimero de catélogo / Katalooginumber / Numéro catalogue /
Katalo$ki broj / Katalégusszam / Numero di catalogo / Katanor Hemipi / 7F&- 2 71 ¥ 3. / Katalogo / numeris / Kataloga numurs / Catalogus nummer / Numer
katalogowy / Numér de catalog / Homep no katanory / Kataldgové Cislo / Kataloski broj / Katalog numarasi / Homep 3a katanorom / H 3%

Authorized Representative in the European Community / OTopuaupan npeactasuten B EBponeiickata obLyHocT / Autorizovany zastupce pro Evropském
spolecenstvi / Autoriseret repreesentant i De Europzaeiske Fzellesskaber / Autorisierter Vertreter in der Europaischen Gemeinschaft / E§ouaiodotnuévog
avTimpéowTog oTnv Eupwtraiki Koivétnta / Representante autorizado en la Comunidad Europea / Volitatud esindaja Euroopa Noukogus / Représentant autorisé
pour la Communauté européenne / Autorizuirani predstavnik u Europskoj uniji / Meghatalmazott képvisel6 az Eurdpai K6zésségben / Rappresentante autorizzato
nella Comunita Europea / EBpona KaybIMAacTbifbiHAAFb! yokineTTi exin /15 &5 4 2] 919 i3k / |galiotasis atstovas Europos Bendrijoje / Pilnvarotais parstavis
Eiropas Kopiena / Bevoegde vertegenwoordiger in de Europese Gemeenschap / Autorisert representant i EU / Autoryzowane przedstawicielstwo we Wspoélnocie
Europejskiej / Representante autorizado na Comunidade Europeia / Reprezentantul autorizat pentru Comunitatea Europeana / YnonHomou4eHHbIl NpeacraButens
B EBponeiickom coobLuectse / Autorizovany zastupca v Eurdpskom spologenstve / Autorizovano predstavnistvo u Evropskoj uniji / Auktoriserad representant i
Europeiska gemenskapen / Avrupa Toplulugu Yetkili Temsilcisi / YnosHoBaxeHuit npeactasHuk y kpaiHax €C / [l 3& R AU 2%

In Vitro Diagnostic Medical Device / MeguumHcku ypen, 3a AuarHocTvka uH BuTpo / Lékarské zafizeni uréené pro diagnostiku in vitro / In vitro diagnostisk medicinsk
anordning / Medizinisches In-vitro-Diagnostikum / In vitro SiayvwoTikn 1atpikr) cuokeur / Dispositivo médico para diagnéstico in vitro / In vitro diagnostika
meditsiiniaparatuur / Dispositif médical de diagnostic in vitro / Medicinska pomagala za In Vitro Dijagnostiku / In vitro diagnosztikai orvosi eszkdz / Dispositivo
medicale per diagnostica in vitro / XXacaHab! xafgaiiaa xyprizeTiH MeauumHanbik Anardoctuka acnabs / In Vitro Diagnostic 2] = 717] / In vitro diagnostikos
prietaisas / Medicinas ierices, ko lieto in vitro diagnostika / Medisch hulpmiddel voor in-vitro diagnostiek / In vitro diagnostisk medisinsk utstyr / Urzadzenie
medyczne do diagnostyki in vitro / Dispositivo médico para diagndstico in vitro / Dispozitiv medical pentru diagnostic in vitro / MeanuuHckuii npuéop ans
[amarHocTuky in vitro / Medicinska pomécka na diagnostiku in vitro / Medicinski uredaj za in vitro dijagnostiku / Medicinteknisk produkt fér in vitro-diagnostik / In Vitro
Diyagnostik Tibbi Cihaz / MeauuHwit npucTpiii ans aiarHocTukm in vitro / {442 Wi 2297 3 4

Temperature limitation / TemnepatypHu orpaHnyenns / Teplotni omezeni / Temperaturbegraensning / Temperaturbegrenzung / Mepiopiopoi Beppokpaaciag / Limitacion
de temperatura / Temperatuuri piirang / Limites de température / Dozvoljena temperatura / Hémérsékleti hatar / Limiti di temperatura / TemnepartypaHbi wekTey /-2 =
A| % / Laikymo temperatara / Temperatiras ierobeZojumi / Temperatuurlimiet / Temperaturbegrensning / Ograniczenie temperatury / Limites de temperatura / Limite
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For IVD Performance evaluation only / Camo 3a oueHka kayectBoTo Ha pabota Ha VD / Pouze pro vyhodnoceni vykonu IVD / Kun til evaluering af IVD ydelse / Nur
fur IVD-Leistungsbewertungszwecke / Mévo yia agioAdynon amédoong IVD / Sélo para la evaluacién del rendimiento en diagnéstico in vitro / Ainult IVD seadme
hindamiseks / Réservé a I'évaluation des performances IVD / Samo u znanstvene svrhe za In Vitro Dijagnostiku / Kizarélag in vitro diagnosztikdhoz / Solo per
valutazione delle prestazioni IVD / XXacaHab! afaaiaa «npobupka ilWwiHae» AuarHocTukaaa Tek XyMblcTel 6aranay ywin / IVD Al s 3 7}ell thaf 4wk AR / Tik IVD
prietaisy veikimo charakteristikoms tikrinti / Vienigi IVD darbibas novértéSanai /Uitsluitend voor doeltreffendheidsonderzoek / Kun for evaluering av IVD-ytelse /
Tylko do oceny wydajnosci IVD / Uso exclusivo para avaliagdo de IVD / Numai pentru evaluarea performantei IVD / Tonbko Anst OLEHKW KayecTBa ANarHoCTUKM in
vitro / Uréené iba na diagnostiku in vitro / Samo za procenu ucinka u in vitro dijagnostici / Endast for utvardering av diagnostisk anvandning in vitro / Yalnizca IVD
Performans degerlendirmesi igin / Tinbku Ans ouiHoBaHHA SKOCTi giarHocTukw in vitro / (LR VD #REPEAS

For US: “For Investigational Use Only”

Lower limit of temperature / Jonen numuT Ha Temnepartyparta / Dolni hranice teploty / Nedre temperaturgreense / Temperaturuntergrenze / Katwrepo 6pio
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Method of sterilization: irradiation / MeTop Ha ctepunusaums: npaguaums / Zpusob sterilizace: zafeni / Steriliseringsmetode: bestraling / Sterilisationsmethode:
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