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The BD ID AST Integrated Solution:

Clinical responsiveness and lab efficiency at the same time

BD offers integrated microbiology systems for clinical laboratories worldwide,
including BD Lab Automation Solutions, the BD BACTEC™ blood culture system,
the BD Phoenix™ automated microbiology system, and the BD EpiCenter™ data

management system. These solutions can all work seamlessly as one to drive

laboratory efficiency and support clinical responsiveness.

BD is committed to delivering solutions
which are centered around two principal axes:

=

v
SOLUTIONS

FOR CLINICAL “ |
RESPONSIVENESS i

We provide innovative infectious
disease diagnostic and information
systems that dramatically reduce
time-to-result, and provide
clinicians with reliable, actionable,
more comprehensive information
sooner, resulting in improved
patient outcomes.

SOLUTIONS
FOR
LAB EFFICIENCY

We provide integrated systems and
lean processes for infectious disease
diagnostics that drive laboratory

efficiency and optimize the flow of
diagnostic information.




The threat of _ hoenix™ _
antimicrobial resistant bacteria: BD Phoenix™ Emerge:

An increasingly global challenge The more we have, the safer you are
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Deadly 'superbugs' invade U.S. health care facilities
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DEADLY BACTERIA THAT DEFY DRUGS OF LAST RESORT
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Anew family of antibiotic-resistant bacteria, known as CRE, is raising concerns across the medical community because of its ability to cause infections that defy even . ® )
the strongest antibiotics. The antibiofic resistance is spread by mobile pieces of DNAthat can move between different species of bacteria, creating new, drug-defying
bugs.
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News ) Society ) Antibiotics

New wave of 'superbugs' poses dire
threat, says chief medical officer

Warning over rising death toll as antibiotics fail to tackle rising
incidence of 'gram negative' bacterial diseases
» Datablog: how does the UK's consumption of antibiotics
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1 Woodford et al, JCM Aug. 2010, Vol 48, No. 8, Comparison of BD Phoenix, Vitek 2, and MicroScan Automated
4 Systems for Detection and Inference of Mechanisms Responsible for Carbapenem Resistance in Enterobacteriaceae



Financing innovation as a key challenge: BD - Bruker distribution agreement
Balancing technology advancement and return on investment

BD has become a global* distributor for the Bruker MALDI Biotyper™
instrument and consumables.

“The need to LMP/eMenf
innovative diagnostic technologies
and to mairtain control o
the budgd’ is key,
and yet o cha//enge.

My supp/ier must have established
expertise in microbiology and @
commitment to innovation SO i’hfxf he cc'mh
provide me with Lriegrafed solitions whic
T can cowtt on for future deve/?)pMents,

and return on investmert.

Daniel McAdams

(Head of Purchasing, UK)

Enhanced integration and
traceability in one unique
data management system —
BD EpiCenter™.

Trends

The integrated connectivity with
BD™ Bruker MALDI Biotyper™
is now further enhanced with

a new functionality that allows
paperless workflow and
full traceability during
BD™ Bruker MALDI Biotyper™ MALDI-TOF plate preparation.

e “This technique (identification by MALDI-TOF) developed faster in Europe than in
any other geographical area in the world, including the United States.
It permits, at an extremely low cost to identify all bacteria included in a rapidly evolving data bank."?

O .

6 2 European Manual of Clinical Microbiology, 1st edition, page 17 * Please check if this agreement is applicable in your region with your local BD representative. 7




European harmonisation &
increasing regulation:

Answering the need for standardization

o

“Over the past 3 years,
Larmonization of susceptibility Testing
has become a rea/Lfy ;'V) Eumfe;
pany hational awthorities nave
o{ec(il;eo((;{ to Zdo,pf +he EUCAST standard.
T addition, I'm seeing /abor('xfory .
accreditation becoming increasingly Lrnpo'rfj%.
T need awtomated Systems for \SLLSCQPTL’LLY
testing that focilitate the implemerttation
of the EUCAST standard, and

ease hy accreditation process.

Frank Hoffmann

(Microbiology Scientific Manager, Germany)

Trends

e The European Committee on Antimicrobial Susceptibility Testing (EUCAST),
has defined clinical breakpoints to allow European microbiology laboratories to use
harmonized criteria for the interpretation of AST results (http://www.eucast.org).

e "EUCAST criteria are being adopted by a number of European Union (EU) member states and
it is likely that in a short time period they will be used by all EU countries.”?

e Accreditation is a new dynamic for many European countries,

@ with a clear focus on traceability of patient specimens and all associated diagnostic testing.*

The BD ID AST offering is the only solution
which is EUCAST ready and validated.

Accreditation (so 15189)

The BD Phoenix™ — BD EpiCenter™ system:

Proven compliance, easy to accreditate

> BD Phoenix™ - BD EpiCenter™

is fully updated with the EUCAST
standard (drugs, breakpoints and
rules)

EUCAST compliant panels are
commonly used in the EU clinical
market

Our solution has been tested
against the EUCAST standard and
was successfully validated

Canton et al CMI 2012:
“BD Phoenix system when using EUCAST breakpoints

showed EA, CA and discrepancy rates in agreement with
acceptance criteria established by the ISO standard. "3

TRACEABILITY

STANDARDIZATION

AUTOMATION

Three essential attributes of the
BD Phoenix™ solution that make
the ID AST methods of the
laboratory easy to accreditate.

3 Canton et al CMI 2012; 18: E452—E458, Assessment
of the Phoenix™ automated system and EUCAST breakpoints
for antimicrobial susceptibility testing against isolates expressing
clinically relevant resistance mechanisms.
4 Internal Market Survey, 2011 9




Clinical microbiology expert systems: The BDXpert™ system:

Accuracy and adaptability Comprehensive ID AST expertise

“Clinical microbio/ogy is a complex The BDXpert™ system:

and fast-changing world. * Provides expert advice based on specific test results,

'\-:: Software-based expert systems MICs and overall phenotype. It uses the same “if ... then” logic
- 3 that a “human expert” would for interpretive reading
J were designed years ago to help us

T with The poce of char)ge. * Runs EUCAST & CLSI standards and is frequently updated
My definition of an ideal
expett system?

Well, besides the necessary trust in
my Supp/ier(s microbio/ogy expettise,
I need to have assurance on regu/ar » Offers true customisation with the
udpates incorporating newly released BB ERICARE™ module

AST interpretation rules which
take irto accowrit emerging drug/ bug
resistance patterns.

* Will only change interpretations (S, I, R) according to the AST
standard selected, and it will never change a MIC value
to make it in line with expected phenotypes

Specific
test results

The expert system should also
be flexible enough to be tailored to
\ my Spech[ic iV)fe!’)Dl”efainh and

reportihg needs.

»

EUCAST E

Rules

Frederik Larsson database

(Microbiologist, Sweden)

Overall

Trends phenotype

e "Expert systems offer a number of advantages over conventional approaches.

They provide consistent answers for repetitive decisions, processes and tasks; they can hold
and maintain significant levels of information; and they can combine knowledge from many
domain experts. Expert systems can also reduce training costs, centralize decision-making
processes, increase efficiency, reduce time and reduce human errors and omissions. "> y

10 5. T Winstanley and P Courvalin, Clinical Microbiology Reviews, 2011, Vol. 24, No. 3, p. 515-556, Expert Systems in Clinical Microbiology ,
\
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Critical ICU patient management:

The importance of bloodstream infections caused by yeasts

The BD yeast solution:

The yeast solution that dramatically reduces the overall time to result

“Bloodstream infections caused
by yeasts can result in many

complicaﬁom with a high f.”iSIk{ OLS

rtality for the patierts
el true for critical Icu

e more sensitive 10

es,aecia//y
atients who ar ' '
Pyeast infections. Timely eﬁo/ogwa/

information will 3reaf/y he/pnin
3uid£n3 anﬁfunga/ Therapy.

Caroline Brunner

(Clinician, Switzerland)

Trends

» “Candida species are the leading causes of invasive fungal infection among hospitalized patients
and are responsible for major economic burdens.”®

* “Mortality remains high, especially when effective antifungal drug therapy is not
promptly administered.””

6 Arnold HM, et al. 2010. Pharmacotherapy. 30:361-368, Impact of First-Line Antifungal Agents on the Outcomes and Costs of Candidemia
7 TSpanu et al JCM, J. Clin. Microbiol. 2012, 50(1):176, Direct MALDI-TOF Mass Spectrometry Assay of Blood Culture Broths for Rapid
12 Identification of Candida Species Causing Bloodstream Infections: an Observational Study in Two Large Microbiology Laboratories

Fast automated identification
with BD Phoenix™ Yeast panel or
BD™ Bruker MALDI Biotyper™

Timely growth &
detection with Satellite
BD BACTEC™ FX 40

Quick validation
& transmission of
the results with
BD EpiCenter™

Blood culture collection
adding specific

BD BACTEC™

Mycosis bottle

Therapy adjustment
* on average®  ** an indication’
Conventional
. methods *
RAPID methods with 72 h
the BD yeast solution 24 h**
8 Fernandez J, Erstad BL, Petty W, Nix DE. 2009. Diagn. Microbiol. Infect. Dis. 64:402— 407. Time to positive culture and identification for Candida blood stream infections. 13



Software integration:

The search for IT solutions with data traceability and security

“ Microbiology lub workflow is
one of the most complex. 1 have
ovaluated Several microbiology
modules from o{L#erent companies
and have never really Ffound a
software integration System that
matches our needs.

Our currert workHow is often
disrupted or blocked because
of inter-vfacing Ffoilures and

communication LSSues.

I'm looking for a true microbiology
middleware, enabling complete f:{afa
‘b’aceabilify and security, mw‘hp/e
analysers irterfacing, pa,oe.r/ess
workflow as well as f/ebelﬁ
communication copabilities.
Alin Moudard

(IT Manager, France)

Trends

o “IT systems contribute to the efficiency of automation in medical laboratories.
Middleware pilots and aims to optimize all or parts of laboratory processes
(production, traceability, validation ...)."°

O .

14 9 Translation from Annales de Biologie Clinique, Volume 70, Supplément 1, Novembre 2012: A standardised description of ,Middleware”.

BD EpiCenter™:

The experience of integration via one network
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| d the BD Kiestra™ Lab Automation solution
~are currently under development. 15
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BD Phoenix™ ASSIST:

Automated & Scalable Solution for Identification
and Susceptibility Testing

Scalable automation:
Preparing for the challenges of today and tomorrow

‘ llowed
This year hmy buo{gei’ on/y a
fzr an ID AST system.

Next year, 1 hope to obtain funding
Lor o mass spectrometry System
(MALDI “TOF) and, following that,

for other innovative solutions.

or who delivers i’oo{ay)s

T chose a suppli
best Lni’egrai’ed offer and demonstrated
/| come next.

o clear vision of what wi

Step by step, the efficiemy of my

laboratory and the c,,ualéfy of ﬁ'ﬁ resufts

will be 3reaf/y improved.

Enrico Mortalto

(Head of Lab, Italy) Automated:
Enjoy the best experience in automation.
Improve time to results and also standardization
& traceability (BD Phoenix™ & BD Phoenix™ AP)

Scalable:
‘ Enable step by step automation and connectivity

with BD Kiestra™ WCA n9
ti
16%
Trends Solution:
Bring flexibility, traceability & connectivity with
* “Clinical microbiology needs to develop and master technological advances such as laboratory the BD EpiCenter™ integrated data management system
automation and an avalanche of new methods for rapid diagnostics.
Simultaneously, the pressure for concentration, amalgamation, and out-sourcing of ldentification:

laboratory services is ever-increasing.” Experience the latest rapid ID technology
with the BD™ Bruker MALDI Biotyper™

j Susceptibility Testing:
Use state of the art automated AST testing with BD Phoenix™
and a comprehensive BBL™ Sensi-Disc™ portfolio

10 Robert C Read, Giuseppe Cornaglia, Gunnar Kahlmeter, for the European Society of Clinical Microbiology and Infectious Diseases Professional,
16 May 2011, Volume 11, Issue 5, Pages 408-415, Professional challenges and opportunities in clinical microbiology and infectious diseases in Europe 17



Looking at the future of

clinical microbiology:
Anticipating the change

The best clinical microbiology solution

for today and beyond

‘ During our last executive boa'ro{
meeting, we reviewed how L()DCOMITV)\Q
hew fgchmo/ogies and lob awtomation

deve/o,ohqewts could FLurther move

our microbiology o(e,oar‘tMemt to
the oretrort.

Our laboratory could soon be
o revolution in its

experiencihg =

working organizaﬁom as we
its ability to provide added value

services to our institution.

T¢ is critical to understand amoy?

the dL#erent supplier)s current of”ers

and future plans, which one wi
Suppori’ our ambition to stay af“ the
cui‘ﬁhg—edge of ,oaﬁerri care.
7 oltin Horvat

(Chief Executive Officer, Hungary)

Trends

e "In the past decade, clinical microbiology laboratories have undergone important changes with
the introduction of molecular biology techniques and laboratory automation.
In the future, there will be a need for more rapid diagnoses, increased standardization of testing
and greater adaptability to cope with new threats from infectious microorganisms, such as agents

@ of bioterrorism and emerging pathogens.”

18 11 D Raoult et al, Nature Reviews Microbiology 2004, 2 : 151-159, What does the future hold for clinical microbiology?

Building on our legacy of expertise in the development of diagnostic
products we are continually looking to bring to the microbiology
laboratory new, innovative and integrated automated solutions.

Our vision of the laboratory with the
BD clinical microbiology integrated solution.




BD Diagnostics:

We invite you to experience our other
integrated solutions and innovations

Do you want to learn more about BD microbiology solutions?

BD Diagnostics

r

BD Diagnostics

£ 2d Solutions

Finally one solution instead
of a thousand thoughts

m B please visit our website for further information on

L I§| our total integrated solutions: www.bd.com/ds/europe J

& BD

BD Diagnostics
TullastraBe 8-12
69126 Heidelberg
Germany
Tel. (49) 6221 305 0
BD, BD Logo and all other trademarks are property of Becton, Dickinson and Company. ©2013 BD. XEUR5209-13 Fax (49) 6221 305 604
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