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Scientific Question:Scientific Question:

How might infection influence How might infection influence 
atherosclerosis? atherosclerosis? 

Are current Are current locallocal oral infections oral infections 
associated with elevated markers of associated with elevated markers of 

systemicsystemic inflammation?inflammation?



METHODSMETHODS



INVEST DesignINVEST Design

•• Prospective cohortProspective cohort study study 
investigating the relationship investigating the relationship 
between oral infection and between oral infection and 
atherosclerotic progressionatherosclerotic progression

•• CrossCross--sectionalsectional results presented results presented 
herehere
–– Addressing potential Addressing potential mechanismmechanism by by 

which infections and atherosclerosis which infections and atherosclerosis 
mightmight be relatedbe related



Methods: Methods: 
INVEST EligibilityINVEST Eligibility

•• Hispanic, Black or WhiteHispanic, Black or White
•• Age 55 or older Age 55 or older 
•• No baseline history of stroke, MI, or other No baseline history of stroke, MI, or other 

chronic inflammatory conditions chronic inflammatory conditions 
•• Living in a defined geographic area of Living in a defined geographic area of 

Northern ManhattanNorthern Manhattan
•• Ability to come to clinic for inAbility to come to clinic for in--person person 

assessmentassessment



Methods: Methods: 
Clinical Oral ExaminationClinical Oral Examination

•• Pocket (probing) depth (PD) measures Pocket (probing) depth (PD) measures 
were made at were made at six locations per toothsix locations per tooth using using 
a UNCa UNC--15 manual probe 15 manual probe 
–– Measured in mmMeasured in mm
–– Measured in up to 192 sites per mouthMeasured in up to 192 sites per mouth

•• PD is a strong correlate of PD is a strong correlate of currentcurrent
infectioninfection



probe



Methods: Methods: 
SummarySummary Exposure DefinitionExposure Definition

•• Periodontal disease is defined by Periodontal disease is defined by 
severityseverity and and extent extent of infectionof infection

•• Severity (depth of pocket) Severity (depth of pocket) 
–– 4 mm selected as 4 mm selected as cutpointcutpoint

•• Extent (# or % of infected sites Extent (# or % of infected sites per per 
mouthmouth))



Methods: Methods: 
SummarySummary Exposure DefinitionExposure Definition

•• NumberNumber of sites per mouth with PD of sites per mouth with PD ≥≥
4 mm4 mm
–– BurdenBurden of infectionof infection

•• PercentPercent of sites per mouth with PD of sites per mouth with PD ≥≥
4 mm4 mm
–– IntensityIntensity of infectionof infection



Methods: Methods: 
White Blood Cell Count (WBC)White Blood Cell Count (WBC)

•• Fasting blood samplesFasting blood samples
•• Whole blood collected in 5Whole blood collected in 5--cmcm33 EDTAEDTA--

anticoagulatedanticoagulated tubestubes
•• White Blood Cell Count (WBC) White Blood Cell Count (WBC) (# cells x (# cells x 

101099/L)/L) assessed with automated cell assessed with automated cell 
counter using standardized laboratory counter using standardized laboratory 
techniquestechniques

–– Coulter STKCoulter STK--R and Coulter STKR and Coulter STK--S, Coulter Electronics, and S, Coulter Electronics, and SysmexSysmex SESE--9500, 9500, 
TOA Medical ElectronicsTOA Medical Electronics



Methods: Risk Factor AssessmentMethods: Risk Factor Assessment
(The following conventional CVD risk factors were (The following conventional CVD risk factors were 

included in adjusted analysesincluded in adjusted analyses))

•• In person interviewsIn person interviews
–– Age on last birthdayAge on last birthday
–– Race/ethnicityRace/ethnicity
–– Smoking (current, former or never) Smoking (current, former or never) 

•• packpack--years added no additional informationyears added no additional information
–– GenderGender
–– Education (completed high school)Education (completed high school)

•• Diabetes (yes/no via interview)Diabetes (yes/no via interview)
–– Or fasting glucose > 126Or fasting glucose > 126

•• Blood pressure (continuous mm Hg)Blood pressure (continuous mm Hg)
–– Assessed in person by trained research Assessed in person by trained research 

assistantsassistants



ResultsResults



General CharacteristicsGeneral Characteristics
n = 911n = 911

VariableVariable % % VariableVariable Mean +/Mean +/-- SDSD

AgeAge 66 66 ±± 88
14 14 ±± 88

142 142 ±± 2020
81 +/81 +/-- 1212

# missing teeth# missing teeth
SBP SBP 

DBPDBP

60%60%

63%63%

21%21%
16%16%

53%53%
15%15%

19%19%

FemaleFemale
Race/EthnicityRace/Ethnicity
HispanicHispanic

BlackBlack
WhiteWhite

EverEver
CurrentCurrent

SmokingSmoking

EdentulousEdentulous



White Blood Cells DistributionWhite Blood Cells Distribution

Mean = 6.20 Mean = 6.20 ±± 1.90;        Median = 5.901.90;        Median = 5.90
White Blood Count (Cells x 10 9̂/L)
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Mean WBC values across quartiles of Mean WBC values across quartiles of 
% PD% PD≥≥4 mm: 4 mm: IntensityIntensity of infectionof infection

Adjusted model includes: age, gender, smoking, diabetes, race/Adjusted model includes: age, gender, smoking, diabetes, race/ethnethn., education and SBP., education and SBP

n = 911; p for trend across quartiles = 0.27;
p for trend including edentulous = 0.52 
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Mean WBC values across quartiles Mean WBC values across quartiles 
of # PDof # PD≥≥4 mm: 4 mm: BurdenBurden of infectionof infection
n = 911; p for trend across quartiles = 0.25;

p for trend including edentulous = 0.06
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Red line = Red line = Mean tooth lossMean tooth loss across quartiles across quartiles 
of quartiles of # PD of quartiles of # PD ≥≥ 4 mm4 mm
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ConclusionsConclusions

•• WBC appears to be positively related to WBC appears to be positively related to 
extent of periodontal infection extent of periodontal infection –– although although 
not in a monotonic fashionnot in a monotonic fashion

•• Relationship between periodontal status Relationship between periodontal status 
and WBC may be random and WBC may be random in these datain these data
–– Weak relationship relative to literatureWeak relationship relative to literature
–– Relationship may vary with ageRelationship may vary with age

•• BurdenBurden (# of sites) of infection may be (# of sites) of infection may be 
more important than intensity of infectionmore important than intensity of infection



LimitationsLimitations

•• CrossCross--sectionalsectional
•• Use of pocket depth alone as exposureUse of pocket depth alone as exposure

–– misclassificationmisclassification
•• No No neutrophilneutrophil datadata

–– Other studies have shown Other studies have shown neutrophilsneutrophils to be to be 
explanatoryexplanatory

•• CRP, ILCRP, IL--6 and Fibrinogen results 6 and Fibrinogen results 
unavailable at this timeunavailable at this time



DiscussionDiscussion

•• Tooth loss may distort overall periodontal Tooth loss may distort overall periodontal 
healthhealth

•• WBC in edentulous difficult to interpret WBC in edentulous difficult to interpret 
–– Potential for infection is reducedPotential for infection is reduced
–– History of severe infection likelyHistory of severe infection likely

•• Edentulous have elevated levels of carotid Edentulous have elevated levels of carotid 
artery plaqueartery plaque
–– After careful adjustment for health behaviors After careful adjustment for health behaviors 

and other life style factorsand other life style factors
–– Implication: removal of infection may alleviate Implication: removal of infection may alleviate 

periodontal disease but not eliminate CVD periodontal disease but not eliminate CVD 
risk?risk?



MoïseMoïse DesvarieuxDesvarieux, M.D., Ph.D. , M.D., Ph.D. 
Principal InvestigatorPrincipal Investigator

•• Project CoordinatorProject Coordinator
–– George T. George T. LooLoo, MPA, MPH , MPA, MPH 

•• Research AssistantsResearch Assistants
–– Mariana Mariana CukierCukier, DDS, DDS
–– Palma Palma GervasiGervasi, BA, BA
–– Giselle Giselle SantivanezSantivanez, BS, BS

•• Core Laboratory (CALM)Core Laboratory (CALM)
–– Daniel J. Fink, MD, MPHDaniel J. Fink, MD, MPH
–– KihnKihn M. M. KiuKiu, BS, BS

•• Ultrasound SpecialistsUltrasound Specialists
–– TanjaTanja RundekRundek, MD, PhD, MD, PhD

•• NOMASS Research DirectorNOMASS Research Director
–– Bernadette Bernadette BodenBoden--AlbalaAlbala, , 

DrPHDrPH, MPH, MPH
•• NOMASS Project CoordinatorNOMASS Project Coordinator

–– Janet de Rosa, MPHJanet de Rosa, MPH
•• Periodontal Laboratory Periodontal Laboratory 

TechniciansTechnicians
–– Miriam S. HerreraMiriam S. Herrera--AbreuAbreu, BS, BS
–– RomanitaRomanita S. S. CelentiCelenti, MS, MS

•• PredoctoralPredoctoral FellowFellow
–– Ryan Ryan DemmerDemmer, MPH

CoCo--Investigators and ConsultantsInvestigators and Consultants
•• Columbia UniversityColumbia University

–– PanosPanos PapapanouPapapanou, DDS, PhD, DDS, PhD
–– Ralph L. Ralph L. SaccoSacco MD, MSMD, MS
–– Ira Ira LamsterLamster, DDS, MS, DDS, MS

•• University of MinnesotaUniversity of Minnesota
–– Aaron Folsom, MDAaron Folsom, MD
–– Mark Mark HerzbergHerzberg, DDS, PhD, DDS, PhD
–– David Jacobs, PhDDavid Jacobs, PhD
–– Russell Russell LuepkerLuepker, MD, MS, MD, MS

•• University of ParisUniversity of Paris
–– PierrePierre--Jean Jean TouboulTouboul, MD, MD

•• Wake Forest UniversityWake Forest University
–– Ward Riley, PhDWard Riley, PhD

, MPH


