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Consortium Investigators
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Title

Mechanism

Larson

Consortium for Interdisciplinary Research to Reduce Antimicrobial
Resistance (CIRAR)

us4

Gebbie

Training in Interdisciplinary Research to Reduce Antimicrobial
Resistance (TIRAR)

T90

Bakken

Web-based Interdisciplinary Research Education and Collaboration
(WIREd)

R25

Lowy

Transmission of S. aureus in medically underserved high-risk
communities

RO1 #1

Saiman

Improving antimicrobial prescribing practices in the neonatal intensive
care unit

RO1 #2

Stone

Effectiveness of antimicrobial resistance reduction practices in
hospitals

RO1 #3

Glied

Distribution of the costs of antimicrobial resistant infections

RO1 #4

Tomasz

Drug resistance strategies evolving in staphylococci colonizing human
populations

RO1 #5

Lee

Metagenomic analysis of antibiotic resistance determinants

RO1 #6

Currie

Electronic communication for antimicrobial management

R21

Razvi

Use of aweb-based intervention for infection control in Cystic Fibrosis
patients

K01




CIRAR Organizational Chart

Internal Administrative External Advisory
Oversight Group Council
U54 Principal Investigator:
Elaine Larson, PhD

Nursing, Infection Control,
Epidemiology

Co-Director: Co-Director:
Frank Lowy, MD Lisa Saiman, MD, MPH
Adult Infectious Diseases, Molecular Pediatric Infectious Diseases, Clinical and
Epidemiology, Laboratory and Population- Institutional-based Research
based Research

Steering Committee

T90 (1) R25 (1) RO1 (6) R21 (1) KO1 (1) Project
Manager

Core Support Services

Administrative Assistant Financial & Website Manager Biostatistician




Interaction off CIRAR cempoenents, antimicrobial reduction
strategies tested, and high risk populatiens studied

Horizontal Links Vertically Integrated Projects

Antimicrobial Reduction High Risk Populations/Settings
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Conceptual Underpinnings fer CIRAR

INTERDISCIPLINARY RESEARCH

METHODS HIGH RISK
Health and risk POPULATIONS
Prisoners
Immigrants
Urban poor
HIV +
Children

communication
Economic analysis
Informatics
Epidemiology .
Health services research '
Microbiology Uninsured
Infectious Diseases Underserved
Biostatistics Hospitalized
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Diagnose and Treat Appropriately

Use Antimicrobials Judiciously




Grant Deadlines

Pre-application
— April 18, 2006

Invitatien te submit fullfpropesal
— Octoner 2006

Consortium application
— PDecemiper 19; 2006

BuUdgeted start adate
— Octener 1, 2007

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




\Weh-hased Interdisciplinan, Research
Education and Collaboration
(WIREd Collaboration)

o Pl Suzzane Bakken, DNSc, RN

— (Nursing, Bilemedical Informatics)

o Viechanism: R25

e Collaborators:

— Kessin (Anatomy and Cell Biology)
— Kukafika (Public Healthi, Bilomedical Infermatics)
— ZIimmenrman (Dentistry, Biemedical Infernmatics)

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Specific Aims

o Building upon the currcultm developed in
the 1190 the \Web-hbased Interdisciplinan
Research Education and Collaboration
(WIREdI Callaboration) preject willrdesign,
Implement, and evaluate a wen-hased
appreach ter enhancing interdisciplinary.
[esearch competency development and
iacilitating interdisciplinan, communication
ielated to the topiic of antimicrohial

resistance.

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Methodis

System design, Implementation, and
evaluation threughiiterative user-centered
system lifie cycle technigues:

Needs assessment — key stakeholders
Early proetotype

Heuristic evaluation by usability experts
Prototype Iteration

Usability: testing with intended end-users
Pretetype iteration

Pilet implementation andl integration inte Interiral (NIHFReadmap
and Clinicall Transiationall Science Award)

Evaluation of piiot implementation — change in knowledge; skills,
and attitudes; use (log analysis); ease of use, usefulness, everall
satisfaction

System Iteration
Implementation

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Transmission ofi S. aureus in Medically,
Unaerserved High-Risk Communities

o PIi Erank Lewy/, MID

— (Adult Infiectious Diseases;, Molecular Epidemiology,
Caboratory and Population-hased Research)

e Mechanism: RO1

o Colllaberaters:
— Elaine LLarson (Nursing, Infection Control, Epidemiology)
— Allisen Alelle (Epidemioclogy)
— Herminia de LLencastre (Biology, Molecular Genetics)
— Alexander TTomasz (Biological Chemistry)

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Specific Aims

o Examine secial networks, of subjects fiiem medically,
Undersenved pepulatiens (e.q., families from the
Deminican Repuklic, HIV-infected subjects, men whe
ave sex With' men) Withinl the community Whosare: at
Increased nsk for Staphyloceccus aureus Infections.

[Develop andltest a network-hased internention
Strateqy. to prevent the development and spread of
staphylecocecal Infections In these: diffierent high risk
populations.

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Methods - Aim 1

o Networks

— |ndex case willfhave hadlan antecedent S, aureus; infection.
Study’ groups will include the fellowing: 1) adults and children
fliom the Deminican; Republic in Celumibia catchment area; 2)
HIV infected subjects; and 3) Men Whe have sex With men.

o Contact tracing

— Contacts of iIndex cases will' be identified), internviewed and
cultured. Soecial network, spatial moedeling and molecular straimn
yping technigques willfhe ttilized 1o develep a modell ol hew,
these strains penetrate: nto different cemmunities extending
peyond the nitial expesure or Hsk group.

o |Vielecular epidemioelogic analysis

— S, aureus Iselates will'loe characterized and compared by
standard molecular typing technigues.

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Methods - Alm 2

o A prephylactic internvention: tral willfexplone the efficacy
Off WO appreaches — provision of educational material
and a general set of Instructions Versus a moere active
Intervention that imvelves identification o colenized
sukjects, environmental survelllance and eradication of
colonization infall seciall netwerk CoNtacts.

o [lhe endpoints willinclude prevention of Infection: anad/or
colonization Withl S. aureus In the network. A secondary
endpoimt will'be te develop a community-hased! sk
profile for individuals;at particular risk fer these
Infections.

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Improving Antimicrobial
Prescribing Practices inthe

Neonatall Intensive Care Unit (NICU)
RPIE Cisa Saimyan;, MiD; MPH

— (Pediatric Infectious Diseases, Epidemielogy)

Mechanism: RO

Collaborators:

Pediatrics

Microhbielogy

Biohehavioral medicine and adult learning
Pharmacy.

Infermation technelogy

Biostatistics
Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Specific Aims

ljorassess potential Knewledge, Attitude, and
Practice (KAR) barrers to implementing appropriate
antimicrobiall prescribing practices for llate onset
SEpsIsS among neonatielogists.

lor measure theimpact of vareus: interdisciplinany
Interventions eni the antimicrabial prescrining
practices ofi neonatieloglsts.

Jjor compare the Impact of the interventions on the
antimicrenial resistance patterns oif colenizing| flora.

J o determine the cost effectiveness of the
Interventions studied.

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Methodis

A multi-center study of university-aifiliated, level lll'Neenatal
ICUSs will be perfermed.

KAP Surveys will he developed te identify potential barrers te
Implementation of appropriate antimicrobial prescribing
practices as outlined in the CDC 12 Step Program. Barrers te
e explered willlinclude extent off knowledge, presence ofi
complex attitudes and belief systems, and the erganizational
climates o the participating NICUs.

Interdisciplinary interventions including education, fieed-back,
anad infermation technology will be developed and randomiy,
assigned to the participating NICUs.

Surveillance cultures tormoenitor colonizing flera will e
obtained.

A cost analysis willfbe perfermed.

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Effectiveness of Antimicrobial Resistance

Reduction Practices in Hespitals

o Pl: Patricia Stone, PhbD;, RN

— (Nursing, Economics)

o Viechanism: RO1

o Collaboraters:
— Ellaine Larson (Nursing)
— [Lisa Saiman (Epidemiology)
— [Dan; Rabinowitz (Blostatistics)

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Specific Aims

o [Describe hospital precesses related to
preventing infections, diagnesing anad
treating infection prevention effectively,
USing antimicrenials wisely, and preventing
transmission

Determine setting charactenstics (e.q., size,
teaching status, regien, staffing, device
Utilization)) that predict censistenecy, with
evidence-based practice

Estimate predictors ol antimicronial resistant
hoespital assoeciated infection rates
(specifically BSI, VAP and SSI).

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Methodis

Longitudinall Stuay,

Survey NIHSN hespitals each year to
ascertain SPEecIfic Process

Link data ter existing datalkases

— AHA

— ARF

Infiection: data from NHSIN

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Distribution of the Costs of
Antimicropiall Resistant Infiections

o PIi Shermy Glied, Phb

— (Econaemics)

e Viechanism: RO

o Collahorators:
— Yoko Furuya (infectious disease medicing)
— Joshua Graliii ZIvin (economist)
— Sandra Hyman (epidemiollogy: research nurse)
— Clinical Data WWareheuse

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Specific Aims

o Estimate the hospital costs of hespitial-
acguired and community-acquiread
iesiistant Infections

e Estimate who bears the economic
purden of resistant Infection

e Determine whether the econemic costs
ofi resistance extend tor other patients,
INn addition to the resistant case

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Methodis

o Analysis off linked data across hoth Columibia
anad Cornell hespitals

o 1) Infection control = cost data =
feimbursement and payer data

— Compare resistant and nen-resistant Infection
Cases

o 2) Index patient data = susceptible patient
data = cest data

— Compare susceptinles exposed to resistant and
nen-resistant Ifections

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Drug Resistance Strategies
EVoeIVing in Staphylececcl
Colonizing Human Populatiens

e Pl: Alexander Tomasz, PhD
— (Biochemistry)

o Viechanism: RO1

o, Collaboerators:
— Micrehielogy.
— Pediatrics
— Biloinfiormatics (Reckefieller University)

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Specific Aims

Determine erigin, chromosomal location andi moede of spread of
the beta-lactam resistance gene mecA and Its carrier structure
SCCmee

— In S, aureus, S. epldermidis and S. warneri clenes -
recovered in CIRAR.

[Determine mechanisms of vancomycin resistance and tolerance
N S. aureus, S. epidermidis and S. warneri clenes identified 1n
CIRAR.

Determine the role of genetic background inithe levell of beta-
lactam resistance in S. aureus clones cireculating i CIRAR.

Detect moelecular level changes in the epidemic character of S.
aureus clenes during passage from ene human host te another.

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Methodis

DNA prokes and sequencing will'be used te identify variations in the
SCCmec types and the putative erigin; of thiss canrer structure ameng
various staphylocoeccal species.

Highi resoelution biochemical analysis of cell wall structure,
electronmicroscopy and hiechemical experments will he used te
determine the mechanism off decreased vancomyecin susceptiaility i
S. epidermidis and S. warneri.

Comparative DNA sequencing of highly: resistant and Isegenic low
resistant MRSA will'he used te identify, determinants that appear te
define oxacillin resistance level int MRSA.

Tihe high degree off pelymorphismi in the fibrenectin binding protein
and clumping factor genes will he used: te identify: changes: at thie
surface off a S. aureus clene as, it Is  passed frem omne human
colonization site to anether.




Metagenemic Analysis ofi Antibiotic
Resistance Determinants

o PIi Seok-\Woe LLee, MS;, DDS, PhD
— (Periodoentics, CDM)

o Viechanism: RO1

o Collaherators:
— Katherine Chen (Ohstetrics and Gynecology)
— Panoes Papapanou (Periodentics, CBDM)
— Bin Cheng (Biostatistics)

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Specific Aims

o o Identiiy bothrknown and unknoewn
antibletic resistance determinants; rem
oral, vaginal, and other microilora

o Jlo) gllehally assess the diversity and
distribution off antiblotic resistance
determinants amoengl different hacterial
poepulations

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Environmental sample

Metagennomic library construction

Extract Transform into a
DNA ™ Clone = host bacterium
(e.g. E. coli)
Metagenomic
analysis \
screen for particular screen for
sequences by PCR or oM. expression of

sequenci .
hybridization 1 ng particular phenotypes



Methodis

Collection ofi micrebiallsamples from: different
Riches: oral, vaginal, and other areas

EXxtraction off bacterial genemic DNA from the
samples

Construction off genomic libramny, by Inserting

DNA Tnte the E. co

Screening of the |
expression or the

I Vectorn
drary for resistance hasead on

KNOWN Sequences

ldentification off aliready’ knewn er novel
resistance determinants

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Sighificance

Allows Identification and! characterzation: of
resistance determinants from uncultivable
pacteria

Provides a glehal view: of the genetic diversity,
ofi antimicrebiall resistance amoengl different
micrenial pepulatiens in health and disease

Viay: lead te discoveny of neVel resistance
mechanisms

May: lead tor develepment off new: antiniotic
drugs Inhibiting noevell resistance mechanisms

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Electronic Communication for
Antimicronial Management

Pl Leanne Curre, DNSe, RN
— (Nursing, Infermatics)

Mechanism: R21

Collanerators:

— Philip Graham (Medicine, Epidemiclogy)

— Lisa Salman (Pediatric Infectious Diseases, Epidemiology)
— Samiya Razvi (Pediatrics, CF)

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Specific Aims

e Aim 1: To evaluate adherence to a
prescribing guideline

— Sub Alim 1: Jjoraccurately represent
guideline knowledge in the clinical
Infiormation: system

e Alim 2: o evaluate clinician perception of:
Nandofiff communication (Continuity of care)

— Sulb Aimi 2: Tle autemate interdisciplinany
Nandoefif communicaten related te the
prescribing guideline

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Methodis

Phase | - System Develepment

Guideline knowledge representation and
Integration ite clinical infermation system

Autemate interdisciplinany handeifi
communication

Phase I - Evaluation
Evaluation ef guideline adherence pre-post

EValuation off perception el handofi
communication pre-post

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Use of a Web-based Intervention for

Infection Control in Cystic Elbrosis Patlents

Pl Samiya Razvi, MDD
— (Pediatrics)
Mechanism: Ko

VIENtorsS: Lisa Saiman, MD, MPH; Lynne Quittell, MD
Collaborators:

Medicine: Pediatric Pulmonoelegy andl Pediatric Infectious, Diseases
Basic sciences: Microbiology.

Behavioral Science

Nursing

Soecial work

Bio-informatics and Infiormation Technelogy

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Specific Alms

Specific Al l:

o conduct a pre-intervention survey to assess haseline
knowledge, attituides and practices off patients with CE andl thelr
fiamilies regarding Infection Control recommendations.

Specific Aim ll:

o develop a focused educationallintervention (reinferced by a
Web-based tool) for patients withf CE and their families, in erder to
Impreve adherence to existing recommendations for hand
hy%:ene nebulizer cleaning and secializatien wWith ether patients
with CE

Specific Alm I

1o evaluate the efficacy: off the educational intervention and the
web-hased tooel, I improving adherence by patients with CE and
thelr families to the three specified recommencdations fior
Iniection; Control in CE.

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




Methods

Study population:

— Pediatric patients with Cystic Eilbrosis and thelr iamilies

Design:

— Multi-center randomized: clinical trial (full intervention groupr and
a controelfwarting group)

Study Intervention:

— Focused educational intervention with a web-based
reinfercement strategy targeting each ol the fiellewing
recommendations for infection control in CF:

o Hand hygiene
o Nebulizer cleaning
o Socialization with other persens with CE

Primany outcome measure of the study:

— Adherence to the s specified recommendations in infiection
control by CE patients and therr families




Conclusion

o Questions?

e Feedback?

o SUQgestions?

e Contact:

— Caitlin Winnen;, CIRAR Proeject Director
o cWw21l06@celumbra.edu
e (212) 342-4111

Center for Interdisciplinary, Research
on Anfimicrobial Resistfance




