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SerumFluorochemicaltrendsofout-of-countyresidentsinCLUE 1(1974)and
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This projectisajointcollaborationbetween 3M and Johns Hopkins UniversitySchool of

PublicHealthresearchers.The objectiveofthisstudyistoanalyze358 adultsera

samplesthatwere collectedin1974 and 1989 aspartofthe CLUE Iand CLLTE IIIstudies

conductedinWashington County,Maryland. The serasamplesrepresentout-of-county

residentswho participatedinthestudy.A totalof59 samplesarefrom individualswho

donatedinboth 1974 and 1989. An additionaltotalof 120 sampleswillbe analyzedin

eachyearofdifferentindividuals.Fluorochemicalstobe measuredinclude

perfluorooctanesulfonate(PFOS), perfluorooctanoate(PFOA), perfluorohexanesulfonate,

N-ethyl perfluorooctanesulfonamidoacetate(PFOSAA), N-methyl

perfluorooctanesulfonamidoacetate(M570), perfluorooctanesulfonamidoacetate(m556),

and perfluorooctanesulfonamide (PFOSA). The titnelinefor study completion, estimated

at January 1,2001, isentirelydependent upon a validatedanalyticalmethod to analyze I

ml of human serum forthese fluorochemicals with a lower limitof quantitationof < 10

ppb, based on high performance liquidchromatography electrospraytandem mass

spectrometry methods.



TITLE OF RESEARCH PROPOSAL
Serum fluorochemicaltrendsofout-of-countyresidents CLUE 1(1974)and
CLUE 11(1989)epidemioloaicinvestiaations0 0

I. RESEARCH OUESTION:
Are fluorocheniicalsdetectableintheserum samplesofindividualswho

donatedblood toa coffimunity-basedspecimen bank in 1974and 1989 and towhat
extentdo levelschange overtime?

2. RATIONALE/BACKGROUND:
The 3M Company (sponsorof thisproposal)manufactures widely-used

productsthatcontainfluorochemicals.Fluorocheniicalstransformmetabolicallyto
perfluorooctanesulfonate(PFOS) as an endstagemetabolite.PFOS isa surfactant
and usedinindustrialand commercialprocesses.PFOS concentratesintheliverand
undergoesenterohepaticcirculation.Subchronicstudiesinratsand primatessuggest
a cumulativetoxicityresultinginloweredserum totalcholesterollevelsand
metabolicwasting.Tlese effectsmay be due toeffectson fattyacidtransport,
metabolism,membrane functions,and peroxisomeproliferation.

Exposure ratestothesechemicalsamong thegeneralpopulationareunknown.
Occupationallyexposed individualshave been monitoredforthepresenceof
fluorochemicals(Olsenetal).Among male productionemployeesthemean levels
ofperfluorooctanesulfonate(PFOS) in 1995 and 1997were 2.19ppm and 1.75ppn2,
respectively.No substantialchangesinserum hepaticenzymes,cholestemi,or
lipoproteinlevelswere notedamong individualswithlevelslessthan6 ppm. Only 7
individualsin 1995 and 5 in1997had levelsinexcessof6 ppm; no marked changes
inlipidorhepaticenzymes were noted.Itisunknown towhat extenttheselevels
canbe detectedin thegeneralpopulation.Thisproposalisanexploratorystudy to
determineforthe firsttimewhethersenun concentrationsoffluorochemicalsamong
a non-occupationallyexposedpopulationincreaseovertimeand-whether
concentrationsvary by genderorage.

3. METHODS
From August through November, 1974, the Campaign againstCancer and

Strokewas conducted inWashingtonCounty,MD. ReferredtoasCLUE I(from the
slogan,"Give us a Clue toCancer"),a totalof 25,802personsdonatedblood,of
whom 20,305were countyresidents.The briefhistoryform was completedatthe
time ofbloodcollection(Appendix1).The Campaign againstCancerand Heart
Disease(CLUE H) was similartoCLUE Iinmost respects.Itwas conductedfrom
May throughOctober,1989. Briefhistories(Appendix 1)andbloodpressureswere
taken,and 20 rnlof bloodwere drawn. Participantswere givenafood frequency
questionnaire(Appendix 1)tocompleteathome and were askedtoreturnitwitha
toenailclippingfortracemetalassays.A totalof 32,898personsparticipated(table



Forthisprojectwe willusespecimensfrom participantswho arenot
Washington County residentsand who, therefore,arenotintheanalyticcohort.
These individualsarereferredtoasthe"out-of-county"group.A totalof358
sampleswillbe selectedforassays(seetable1). Fifty-nineindividualsinthe
'.out-of-county"group gavebloodsamplesin 1974and 1989. The age distribution
ofthese59 individualsin 1974was asfollows:age 25-44 years-28;age 45-64 years
-20-,age 65+ years- 11. We willanalyzeallof thisgroupforserum fluorochen-iical
levelstodeterminechange inconcentrationsovertimewithinindividuals.An
additionalsample of 120 individualsfrom CLUE Iand CLUE IIwillbe selected
stratifiedby gender and age.

Table1. Demopraphic DistributionofTotalNumber (N 358)ofSerum SamDles tobe
Analyzed

Number ofSublects
1974 1999

Same individualsboth years(n= 59/yr)
Females* 32 32
Males* 27 27

Differentindividualseach year (1974,1989)
Females

<40 yrs 20 20
40-60yrs 20 20
>60 yrs 20 20

Males
<40 yrs 20 20
40-60yrs 20 20
>60 yrs 20 20

*Age in1989isprovidedbelow (1974dataanddistributionby ageby genderwas notknown at
thetimethisproposalwas written)

Assuming thecorrelationbetween thetwo measurementsobtained-in 1974and 1989 is0.8.
thesample sizeof 59 providesa statisticalpower of85% todetecta 10% differencebetween the
two timeperiods.

Assuming themean PFOS levelsintheagegroup<40,4G-60and >60 are25,30,and 36 ppb,
respectively,andthestandarddeviationis12 ppb foreachgroup,we estimate120 samples(40in
eachage group)willprovidea statisticalpower ofmore than95% todetecta 20% difference
among agegroups.This samplesizewillalsoallowfora statisticalpower of78% todetecta
20% differencebetween two groups(eg.,men and women).

Assay Measurements
NorthwestBioanalyticalwillanalyzeforup to8 serum organofluorocheff@cals(including

PFOS) usinghighpressureliquidchromatography//electrospraytandem mass spectrometry
(HPLC/ESMSMS) and evaluateversusan extractedcurve.Becausegeneralpopulationserum
samplesmnge intheareaofthelowerlimitofquantitation(LLOQ) forPFOS thatiscurrently



used by NorthwestBioanalytical,samplesfrom thisstudywillnotbe analyzeduntiltheLLOQ
forPFOS (31ppb) atNorthwestBioanalyticalcanbe reducedby approximatelyIorderof
magnitude.This validationeffortiscurrentlyunderway.

4. RISKS/BENEFITS
For theassessmentoftheproposedbiomarkers,dataand blood were collected

previouslyin 1974 and/orin1989 when thesubjectsvolunteeredtoparticipateina
campaign tocollectbloodfora serum bank and signedan informedconsent.We cannot
conceiveof any potentialriskatthistimeexceptforpossiblebreachesof confidentiality.
The proposed substancetobe measured have notbeen associatedwith adversehealth
outcomes inhumans. Thisstudyisthefirststeptodetermineifexposure(asmeasured by
internaldose)has even occurredamong non-occupationallyexposed individuals.No
informationwillbe giventoindividuals.Serawillbe assayedand analyzedwithout
individualidentifiers.Statisticaldatawillbe presentedby groups,withoutindividual
identifiers.At thispoint,thereisno individualbenefitandvirtuallyno individualrisk.

Protectionagainstunauthorizedaccesswillbe obtainedby keepingtheforms and
computer filesinrooms thatarelockedwhen notinuse,and ina wing of theHealth
Department thatisalsolockedwhen notinuse. Access totheserecordsareauthorizedonly
forstudents,employees oftheTrainingCenterand collaboratorsofapproved studieswho
have signeda confidentialitypledge.

S. ONSENT
Persons were recruitedin 1974 and in 1989. At the times of blood donation,

participantssigneda generalconsentform,allowingtheirbloodand datatobe used for
researchpurposes. For each ofthesecampaigns,theconsentform and historyform were
approvedby the School'sConunitteeon Human ResearchatitsJanuary,2000 meeting.

6. CONFIDENTL4LIW/INSURANCES
Allpersonswho arepermittedtohave accesstoourrecordsmust have a legitimate

purposeand must signa pledgeofconfidentiality.Recordsforthisstudythatcontain
personalidentifiersarekeptinrooms thatarelockedwhen notinuse and ina wing ofthe
HealthDepartment thatisalsokeptlockedwhen notinuse.Thiswing israrelyusedby
anyone otherthan employees oftheTrainingCenterorHealthDepartment. Personal
informationthatmight be consideredsensitivesuch asdateoflastmenstrualperiod,and use
ofoml contraceptivesor hormones iscoded ina way thatcannotbe interpretedwithouta
key. The key iskeptina differentroom from thefiles.When dataaretobe usedoutsideof
theTrainingCenter,names and addressesareremoved. Inmore than36 yearsofthe
existenceoftheTrainingCenter,we know ofno breachofconfidentiality.

The responsiblepersonsareDr.George W. Comstock,Directorof theTrainingCenter
forPublicHealthResearch,Ms. SandraC. Hoffman,Asst.Director,(301-791-3230)andDr.
Kathy J.Helzlsouer,DirectoroftheSpecimen Banks, 410-955-9727.

7. COLLABORAIIVE AGREEMENTS:

This proposalisnot bindinguntila signedagreementisexecutedbetween the3M Company
and Johns Hopkins University.



8. OTHER IRB APPROVALS

N/A

9. SINGLE PROJECT ASSURANCE

N/A

10.PUBLICATIONS

Itis3M's intenttoco-authorinformationwithJohnsHopkins Universityresearchers
derivedfromthisstudy.The detailsofthiswillbe outlinedintheprojectresearchcontract.
Under thisagreementJohns Hopkins Universitywould retaintherighttopublishinformation
from thisstudysolelyforitsown teachingand researchpurposes.

11. PROPREETARY DATA

Proprietaryinformationwillbe addressedinthefmalagreemnt signedbetween the3M
Company and Johns Hopkins University.

12.BUDGET
ne budgetforthework contributionoftheinvestigatorsfromJohnsHopldns University

isattached.

Personnel(On-campus)
Num Role on Pro] Ratefiw T.OW*
Kathy Helzlsouer Principalinvestigator $1,000 $30,000
Han-Yao Huang Co-investigator 500 45,000
GloriaZepp Secretary 200 18,000
TotalOn-Campus Personnel $93,000

Personnel(Qff-campus)
Sandra Hoffman Projectcoordinator $ 400 $ 4,000
ClaraKrumpe' LaboratoryTechnician 300 18,000
JudithBolton Data manager 250 5,000
TotalOff-Campus Personnel $ 27tOOO

Serum Bank Maintenance Costs
(Maintenance, electricity,replacements)

Cost Per ParticipantSample $225.00 x 300 samples $ 67,500

Other Expenses
Laboratorysupplies(specimentubes,pipettes) $225-00
Computer Supplies 200.00
Shippingcosts(FedEx. dryiceshippingcontainers) 150.00
TotalOther Expenses $ 5

ToW Project Costs (Johns Hopkins University) $188,075
Totalisan estimateof time tocompletework.



Travelcostsby Johns Hopkins Universityinvestigatorswillbe billeddirectlyto3M. All
otherresearchstudycosts(e.g.,analyticalcostsby NorthwestBioanalytical)willbe paid
by 3M.


