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20005 OSAR awarded five-year coeperative
agreement: by the CDC o) promoete infection
contreltandisafety in dentistry.

20055 ©SAPR received supplemental funds to
develop) a research agendal fior: dentallinfection
control:




Intent of the Researnch Agenda

Identify; and! prieritize researchitopics
that are feasible and measurable.

|dentify the type ofiresearchineeded.

Identify researchithat hasi practical
applications.

Intent ofi the Research Agenda

Establish a framework to;apply,
evidenced-based information.

Develop a document to stimulate
research development andifunding,.

Process

Steering Committee
[Citerature Review,
Workshop
Disseminate Report




Workshop

Alexandria, Virginia on July: 3d- August 1,
2006

Rarticipants were refernedito:

s ADA’s research agenda,

= NIDCR’s strategic plan;

» National Institute of Nursing|Research’s research

agenda,

= National OccupationallResearch Agenda (NORA),
m 2003 CDC guidelines.

Workshop Participants

individuals, assogciations, bUsineSSES,
and governmentallagency: stakeholders
inidental infection control.

experts inimicrobiclogy, human
behavior, regulatory affairs, public
health, manufacturing, education,
healtheare, clinical dentistry, infection
control and research.

Charge

identify, gaps in the science
prioritizelreseanch guestions

establish a framework for‘transiational
research and technology: transfer:
identify entities to; conduct: and support
research.




Presentations

a dentallinfection controliresearchiupdate
fiiom 2002 te present

a description of dental practice-based
research networks (PBRNs) and suppornted
researchibythe NICDR

Bruce L. Pihlstrom, DDS, MS
= National Institutes for Dental and Craniofacial Research

a progress review regarnding CIDE si 7
Healtheare Safety’ Challenges

Denise M. Cardo, MD
= Centers for Disease Control and Prevention

Limited Evidence

limitedinumber and guality effexisting
research

current practice standards: based on
limited evidence

difficulty in propesing researchiwithout
knowing the scope and magnitude ofi
the needs

Scope

» Prevention| & Control ofi Healthcare-
Associated Infections: (HAIS) amoeng
Dental Ratients

= Prevention and Control ofi Occupationally;
Assoeciated Injuriesiand Infections ameng
Dental Healthicare Persenmnel




DISCUSSION AND OBSERVATIONS

Principles and Assumptions

Fill'lgaps; inithes existing| science
Identify’efficient methods for sunveillance
and data collection

Enhance translationalland interdisciplinany,
research

Principles and Assumptions

|dentify?and adopt research findings
fiiom other fields

Integrate costianalyses

Integrate infection prevention and
contriol assessment throughout product
and technology: lifereycle




Opportunities and Bamiers

Dentistry shares many commonalities with
other aneas of healthcare deliverny,

= Learn from and collaborate with other healthcare
fields

Tihe predominance of'smalllgroup or'solo
practices complicates effontsito develop a
cohesive body of epidemiological data Upon
whichiteibase clinical interventions:

Summany.

This researnch agendalisi proposed
to stimulate investigations that
willldevelopranievidence=based
standard oftHAl control and
preventioniin dentistry.

Tihe Challenge

Think outside the existing paradigm




B4% Annual Session and Exhibition
Creating Opportunities

Dental Infection Control Research:
Past, Present and Future

Jennifer Cleveland, DDS, MPH

Objectives

Review: scientific support for 2008
recommendations

Present topics and trends in: current
research (2002-20017)

ldentify barriers for research

Discuss eppoertunities for future
research

Improyve effectiveness and impact of
publicihealthiinterventions

Infermi clinicians; public:health
practitioners, and the public

Based onla range of rationale; from
Systematic reVIEWS! to) EXPErt opinions

Set the minimum standard! of practice




2003 CDC Guidelines
Suppert fer Recommendations

Category Support No. of Recs
Strongly recommended

Well-designed experimental, 26 (16%)
clinical, or epi studies

Strongly recommended
Experimental, clinical, or epi 81 (48%)
studies

Required as mandated by federal

o
or state regulation or standard 15 (9%)

Suggested
Suggestive clinical or epi studies 40 (24%)
or a theoretical rationale

Unresolved No recommendation
Insufficient evidence 4 (3%)

issue
Tetal 166 (100)

Categories of Research
(Z0)0)5)

Educational / Palicy/ Guidelines
Laboratory

Clinical

Epidemiclogical o Pepulation-hased
Cost-Benefit / Effectiveness

Methods for Research
Update
20]0)2=20)0)7

NGy a systematic review: of the literatire
Divided! topics; by reViEWEr EXPENtISE

Reviewed articlesirandemly: collected since
2002

UsediMedline search strategy. from! 2003

Reviewed! Ovidiweekly: updates and
relevant guidelines publishedisince 2002




Methods (cont'd)

For eachitopic

= determined thernumber oifnew: articles
u Oorganized by research categores
Summarized trendsiand guality ofi
research

Topics Researnched

BBPs, Exposure control, Laser plumes
Post-exposuire Dental Water Quality,

Hand Hygiene Ereguency ofi DUWL
Latex Alleray; MONItering:

PRE Sterile water

Saliva, Ejectors M. tuberculosis risks
Ster/Disinf; CID risks

Medical waste Evaluation| of' dental
Antimicrobiall meuth safety devices
[iNSes k Dental Laboratory:
Dentallradiology Cost effectiveness

Handpieces Program evaluation
Single use devices

Total Number off Articles by
Research Categony

Educational/Policy/Guidelines; = 481(82%)
Clinical 47 (81%)
LLahorateny 31 (21%)
Epidemiologicalior Pep=hased 20 (13%)
Cost-benelit/ efiecliveness

(Prevention| Effectiveness), 61 (4%)
TOTAL 152 (100%)




Example
Dental Water Quality’ (DWQ)

Educational/Ralicy/Guidelines™ 10
Laboerateny, 6
Clinical 20
Epidemiological or Pepulation-hased 2
Cost-Benefit/Effectiveness 0)

T L 38

*Includes 2003 CDC Guideline, literature reviews and panel reports

DWQ -- Research Trends

[Laberatery’ Studies: (Micrebielegy)

u Presence ofi oral streptococell suggests retraction
of orall fluids despite anti-retraction mechanismst

» Increased prevalence ofi beta hemolytic bacteria
in DUW! compared to tap water samples?

s Characterization of non-tuberculous
mycebacteria®and fungi inf DUWIL®

1. Pettiet al. Infect Control Hosp Epidemiol, 27:504; 2006
2. Mayo et al. J Dent Hyg, 76:151; 2002

3. Porteous et al. 000 98:40; 2004

4. Szymanska. Ann Agric Environ Med, 12:153; 2005

5. Porteous. JADA, 134:853; 2003

DWQ -- Research Trends

Clinical Studies=—Product evaluations; and
comparisens (12)

u Majority of studies involved commerciall product:
comparisons (11) or development (L)

u Active ingredients or compounds; evaluated
imcluded:

Chlorhexidine glucenate andialcohol
Hydrogen: peroxide

Chlorine dioxide

Sodium: hypochlorite

Silver'compounds (Fhydrogen| peroxide: or
percanbonate)

Chelatingl agents and! peracetic acid
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DWQ -- Research Trends

Climcal Studiess--"Monitening (3)

= |n-office' monitoring kits;underestimated colony,
counts compared to standard lab methed! (R2A
agan)t

u Delayed microbial analysis resulted: in much
higher' coleny counts: tham samples processed
immediately?

= ATP and endotoxin: levelsidid net correlate with
totallviable' counts®

1. Bartoloni et al. JADA 137:363: 2006

2. Palenik et al. Am J Dent, 18:87; 2005
3. Fulford et al. Br Dent J, 196:157; 2004

DWQ -- Research Tirends

ClinicallStudies — Other (5)
Line drying did not reduce colony counts
compared to controlt
Distillation and line cleaningi systems kept colony:
counts;<=500 cfu/mll (CDC recommendation)?
Flushing DUWL reduced! colony: counts but failed
to meet CDC recommendationss:*>

lodine didinot affect orthodontici bending?

. Fiehn et al. Int Dent J, 52:251; 2002
. Palenik et al. Am J/Dent, 16:385; 2003
3. Cobb et al. J Dent Educ, 66:549; 2002
. Montebugnoli et al. Am J Dent, 18:270; 2005
. Rice et al. Public Health Rep, 121:270; 2006
6. Bishara et al. Angle Orthod, 75:1032; 2005

DWQO -- Research Trends

Epidemioclogical Studies

u [Low/ prevalence: ofi Legionel/a hacteria:
in BUW andi anti-Legionel/a antivedy: in
UK dentists®

= Jlemporal enset off asthma may: e
assoclated withi ocecupationallexpesure
torcontaminated DUWIL among| dentists
iniLendon andNoxthern Ireland:2

1. Pankhurst et al. Br Dent J, 195:591; 2003
2. Pankhurst et al. Prim Dent Care, 12:53; 2005
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DWQ -- Research Trends

International effert=—19) of: 38} articles from

outside US

s UK = 7: 1 review, 3 microbiology, 4 applied clinical
Poland — 5: 3 reviews, 1 appliedi clinical, 1
microbiology:

Italy/— 3: Applied clinical

Denmarnk — 2: Applied clinical

Germany — 1: Lab study (product development),
Tiurkey — 1 Applied clinicall (product: comparison)

DWQ -- Research Quality,
Consensus and Concerns

Quality: Better’ comparability’ between studiesidue to
standardization of micrebial methods (Viable plate
counts)

= Efforts underway to develop improved bench-top medels

= Move toward internationall standards for dental unit water:
guality and| test:methods

Consensus; on ineffectiveness of flushing| regimes

Concerns about reliability oft anti-retraction
mechanisms

Ethical concerns about Use ofi negative contralsiin
clinicall studies

CJD — Research Trends

(Unresolved issue)

[Laboeratory (2002-2006)) allfeutside

Us

s Found residuallproteinion endedontic
filesiregardless aiicleaning method

= TWwojstudiesiinvestigated the presence
off prions N neurclogicalland dental
tissues off patients with varant CJD

12



Summary: of Prien Detection in
Patients, with vCJD

Gingiva |Dental |Salivary | Tongue

Trigeminal | Brain Tonsils
Ganglion

Methicillin' Resistant S. aureus; (MRSA)
Research Trends

Infection: control recommendations —

use standand precautions

Recent studies

s MRSA contamination of dentall sUifaces

= MRSA colonization) off erall cavity: ofi burn
victims

u Aerosolization| oft MRSA fiom| dentall drills
unlikely:

Hospital-Acqguired! Paeumonias
Reseanch Tirends

Numereus studies hiavelidentifiedian =

association! between bacterial colonization! of

oral tissues;and pReumonia

Recent studies

u Genetic matchibetween dental plague pathogens
andl pathegens inilungs of! pts with pneumonia:

s Respinatory pathogensiin dentall plague
increased over: time

u Equivocal data oniwhether improvingl dental
hyaienewillflower HARS

13



Disasters
Research Tirends

CDE guidelines assessing exposure; clean-up
and prevention, persenal protective
eguipment; healthreffects, and public health
strategiesiandirecommendationss

FDA advice about medical eguipment exposed
torunusualilevelsioitheat and humidity

Dentistry and Bioterrorism
Researnch lrends

N research articlesspublished
ADA Consensus)Workshep report:

s Dentall persennel and facilities cani e of
great value i responding) ter armajor
bioternorism attack

s Dentistry’s role'in respending tora
piotermorismi attack remainsspeorly defined

HIV Testing| in: Dental Offices
Research Tirends

CDC guideline recommends screening) of
entire: US population 13-64' years of: age
Rapid eral HIV test available

Survey: ofi dental'schools found faculty and
students willing tortest but not counsel
Cost=henefit study off NHANES  datas that
testing ini dental’clinics could reduce the
number ofi undiagnesed infections

14



Summary. ofi Current
Research

Many: (most?) topics: lack adeguate
researchi (e.g., number ofi studies, sample size,
study duration, guality’ of research)

Trends

= Vost researnch on Applied/Clinical

s Focus on few: topics

s Few economic analyses:
Manufacturer sponsered research

Muchiresearchiconducted outsider US

Summary: (cont'd)

Few! cost benefit/effectiveness
studies;or programyevaluation

Few. o1 no survelllance activities
Several emerging topics; of concern

Barriers to Dentall Research

Ethicalfreasons

Smallfsample: sizes

[ack ofiinterest:and funding

Few! gualifiedidental researchers
Absencerof case definitions

Noi centralized seurces ofi data (little
capacity fer surveillance)

Previously: conducted iniother hiealthcare
settings' (not specific to dentistry)

15



Opportunities for Future Research

Defing the scope and magnitude of therproblem
= Difficult given! the lack off sunveillance or

adeguate reporting systems
ldentify and prioritize research needs
Eind interestediand fiundediinvestigators
ldentify/ thermoest efficient methods: for
conductiglresearchiandl respending toremengent
needs
Develop) best practices for implementation and
evaluation

QUESTIONS?

JLCleveland@CDC.GOV

B4% Annual Session and Exhibition

Research Methods

Shannon E. MillssBDBS

University: offNevada School of
Medicine

16



Research Methods
Objectives

To identify/and discuss potentiall researnch
methodelegies (Imedels?) appropriate for
each researnchi categony

To provide examples of the use of these
methodologies infinfection control
research

Categories off Research™

Educational / Palicy/ Guidelines
Laboratory

Clinical

Epidemiclogical o Pepulation-hased
Cost-Benefit / Effectiveness

*Adapted from 2003 CDC Guidelines

[aboratoery Research

Product evaluation/comparsens

= Product development andl effectivVeness
(sternilization metheds; safety devices)

= Simulatiens; (Ieak tests;for gleves,
disinfectants)

= Compatibility’ off maternialsi (disinfectantsiand
Impression materials)

17



Laboeratery Research

Exposure risks
s Animal models (CID; prions: in: dental tissues)

s Assay.development; (aerosolization; of
micrebes andlother potentiallys harmiuls
SUIStances)

Biomarkers for infectious andf chronic
diseases

u Salivary:diagnoesticsi(oral-hased rapid i\
test)

Clinical Research
Product effectiveness

a User evaluations ofi clinical products: (safety,
devices)

= Microbielegicallassessment (dental waterlines)
= Veta-analysis
Exposure risks

= Assay metheds) (Measure micrebial
contamination eff envirenmental surfaces)

= Accuracy of screening tests (exposure tor M)

Epidemiclogy/Population-Based

Product effectiveness

u Surveillance data (Jinjuries withisafety,
devices)

= [Vicrebiological assessment (dentalfwaterlines)

Surveillance (to determine magnitude
andl scope of problen)

u Sunveys, Medicaid datas, HVIO medical/dental
records, hespitalldischarge data

18



Slide 53

jlc02 WE need to distinguish between the conventional terminolgy for applied and clinical research. Clinical
usually referes to clinical trials and applied means Research designed for the purpose of producing
results that may be applied to real world situations.

I guess that could include lab-based scinece as well. | think what we're talking about is lab

research"applied to a clinincal setting" yes?
JLCleveland, 3/14/2007



Epidemielogy/Population-Based

Determinants of risk
u Case-control

u Ohsenvational

s Longitudinal/cohoert

m Cross-sectional

= [Vieta-analysis

Behaviorall research

= Survey DHEPs KAPs; compliance with
recommended practices; etc.

s Obsernve individual behaviors

Prevention Effectiveness Research
Cost benefit

Cost efifectiveness

Product Evaluation

Vertical axis — Infection control products
= Instrument wastierstand sterilizers

= Disinfectants

= Persenall Protective Equipment:

= Needles and syringes

= Dentallwaterlinertreatment products

19



Product Evaluation

Horizental axisi— Infection; control
characteristics offdental equipment,
instiuments andfmaterials

= Dental units

s [Handpieces

= Anesthetic systems

= Dentallrestorative maternals (Unit dese)

Research Methods

Product evaluations/comparisens
s [aboeratory
= Clinical
User evaluations of clinical products
Community: survey,
= Knoewledoe-Attitude-Practicersunveys (KAR)

Epidemioelogic Study: Design

[ EXPERIMENTAL ] [ MONEXPERIMENTAL ]

Randomized
Clinical Trial

Homandomized

Clinical Trial l | Communlty survey

| Cohen || Case-cahont || Casecontrel |I Cromsectional |

20



Descriptive and Analytic
Epidemiology

Descriplive eplaemio/ogy/ oCUses 6n
identifying and repoerting the pattern and
freguency; off healthrevents (outcomes)) in
3 population

Analyitic eplaeniology/ focuses onithe
search for therdeterminants ofi healti
oULCOmES

Most current dental infection control
studies are descriptive

Epidemiolegic Methods

Randemized Controlled! Trials (RCT)

u Viost reliable epidemiologicimethod
Eliminates spurious;causality,
May: berepeni or blinded! (imore. rgerous)

Can| be Useditormeasure effectsion
equipment o materialsias well asy patients

Epidemielogic Metheds

Randemized| Controlled Trials (RCT)
n Unfeasiblerfior many infection control
products

Most products not used directly to) treat:
patients
Difficult torblind investigators, (placeho
needles?)
Bieethical concerns with' contrel groupsiin
clinical settings (e.g. waterlines)

21



Epidemiolegic Methods

Cohort Studies

= Rare eventsi(e:a., HAIS) difficult: torstudy--
need lange populations;ever longl time peried

= Predominance off cutpatient privater practice
moedellcomplicates  data collection and follow-
up

= Examples Percutaneoustinjury/ studiesiin
institutional settings

Epidemiolegic Methods

Cress-Sectional Study

u disease andlexposure statusi meastred simultaneously:
1N a population.

= Provide a “snapshot™ ofi frequency: and characteristics
ofi disease in a population|at a point in time:

Epidemielogic Metheds

Cross-Sectional Study

= disease and exposure status measured simultaneously:
in & population.

u Provide a “snapshoet™ ofi freguency and characteristics
off disease in & population| at'a point in time:

u Assesses| prevalence ofi acute or chronic conditions

Example: Evaluation! off accupational astiima risk

i dentists: Pankhurst; Prim: Dental Care, 2005
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Epidemiolegic Methods
Populationr attributablerrisk assessment

s Disease prevalence amongola pepulation with
Withrhistery: of expoesure tol risk factors
compared torsimilar greupiwitheut risk factor

s Examples: Fotos et all JBR; 1986:
Compared' Legionellaiantibody titer amoeng dental
and medical school persennel
Suspected risk factor was contaminated dental unit
water
Working in dental clinic was a 2x risk factor for
exposure to Legionella

Research Methods

Vetar Analysis
u Synthesis of previous studies that provides a
summary/ estimate
Identify/ studies
Define eligibility: criteria:
Abstract data
Perform statistical analysis
Opportunities;indentall infection; control:
= Percutaneous injury
u Dental waterlines (limited by’ lack of standardized test
methods)

Considerations

Ethics

u Humani subjects
Researnch Design
Limitations

23



Considerations

Sample size

Validation| off sunveys
Collection! ofi data

Use! ofi software
Interpretation| off results

Funding|and RESOUICES

EverCuny: MS
University of the Pacific
ArthurrA. DugoniiSchooll off Dentistry,

Funding| Seurces

NIH

= NIDCR

u Grants.goy,

AHRQ

Patient Safiety: Alliance

Not for profit crganizations
= ADEA sections

Industry

24



SBIR/ST TR Funding

8 goVvernment agencies

Solicitations: 2-3 times per year

SBIR

= Small business

SR

= Collaborative hetween industry and academia

Industry-Spoensored Research

Product evalUation
Existing studies

u Scientific literature

s EDA guidance documents
Surveys

Observational

Industry-Spoensered Research

Study design

Vethod of data’ collection
Methodiof data analysis
Variables

Intellectuall property  rghts

Practicall aspects

= Resources reguired

u Timing

= Budget

m Target (e.g., publication, poster, report, etc.)
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Clinical Evaluations

Clinicall Evaluation

Clinicall Evaluation

- --Jl
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Resources; andl Reguirements

FDA guidance decuments

u Medical devicesiand products

ANSI and SO Standards

s Dentallmaterialsiand devices

IRB review,

u Researchlithat includes: human subjects

Infermation; Sources

ADA Survey: Center
u Access! to demographic imfermation

u Assistsiwithl development: of pewer: analysis
and sampling

Special Thanks

OSAPR

= O supporting the' Agenda project
Research Agenda Steering Committee
andi\Workshoepi Participants

= for the'development of this Draft Agenda.

ADEA

= for this opportunity’ to share the Draiit
Agenda
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