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IdentificationofFluorochemicals in Sera of Children inthe United States

The objectiveofthisstudyisto determineina sample of childrentheirseralevelsof

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

N-ethylperfluorooctanesulfonamidoacetate(J?FOSAA), N-methyl

perfluorooctanesulfonamidoacetate(M570), perfluorooetanesulfonamidoacetate(M556),

and perfluorooctanesulfonamide(PFOSA). IncooperationwiththeUniversityof

NfinnesotaDepartment ofPediatrics,samples willbe obtainedthatrepresentserafrom

1,131 children(ages2 to 12 years)from 23 statesintheUnited States.The serawere

collectedas partof a largeclinicaltrialregardinggroup A streptococcalinfections.A

totalof 599 samples willbe tested.Seralevelswillbe compared to thechildrens'age,

gender and stateof residence.The timelineforstudycompletion,estimatedatJanuary 1,

2001, isentirelydependent upon a validatedanalyticalmethod to analyze0.1 ml of

human serum forthesefluorochemicalswith a lower limitofquantitationof < 10 ppb

based on high performance liquidchromatography electrospraytandem mass

spectrometrymethods.
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Tide:IdentificationofFluorochemicalsinSeraofChildrenintheUnitedStates

Purpose: Evidencethatorganiccompounds containingtheelementfluorinechemically
bonded tocarboncanbe found inhuman bloodwas reportedintheliteraturemore than
30 yearsago.Average serum perfluorooctanesulfonate(PFOS) levelsmay be withinthe
20 to60 ppb rangeinthegeneralpopulation.Thisisprimarilybased on pooledserum
samples;thusitisdifficulttoascribefindingstoanyspecificdemographicgroup. The
purposeofthisstudyistodeterminethelevelofseveralfluorochemicalsfrom theseraof
children(2- 12yearsofage)intheUnitedStates.

Signiricance:Determinationoftheserum concentrationsofselectedfluorochemicals
willprovidefora more specificunderstandingofthedistributionofthesecompounds in
children.These datashouldbe helpfulintheriskcharacterizationprocess.

Objectives:The objectiveofthisstudyistodetermineina sample ofchildrentheirsera
levelsofperfluorooctanesulfonate(PFOS),perfluorooctanoate(.PFOA),
perfluorohexanesulfonate,N-ethylperfluorooctanesulfonamidoacetate(PFOSAA), N-
methylperfluorooctanesulfonamidoacetate(M570),perfluorooctanesulfonamidoacetate
(M556),andperfluorooctanesulfonamide(PFOSA).

Protocol:The DepartmentofPediatricsattheUniversityofMinnesotaMedical School
hasstoredserafrom 1,131 children(ages2 to 12years)from 23 statesintheUnited
States.The serawere collectedaspartofa largeclinicaltrialregardinggroup A
streptococccalinfections.[SeePediatrics1998;101:86-88.]Serawere obtainedbetween
January1994 and March 1995. These childrenpresentedwith signsand symptoms of
acute-onsetpharyngitis.Allofthe1,131 childrenhad positivethroatculturesatthe
initialvisit.Serahavebeen keptfrozenat-200C.At 3Ms request,theDepartmentof
Pediatricshasagreedtoprovide3M up to0.1 ml perindividual.An initialpilotsample
was conductedtodeterminewhetherthepresenceorabsenceoffluorochemicalscan be
determinedwith0.1 ml serum. These findingssuggestedthatmethod validationshould
proceed. Because we areuncertainofthepopulationdistribution,itispossibleto
calculatesample sizebasedon tolerancelimitswhich areindependentoftheform ofthe
distribution.However, thetolerancelimitswillbe widerthana parametricdistribution
(NatrellaMG. ExperimentalStatisticsNew York:Wiley& Sons,1966). For example,
thelargestobservationina sample of45 individualsofa givenageand genderwillbe an
upperlimiton 95% ofthatspecificpopulationwithconfidencelevel0.90. Inthis
particularstudy,thesamplesizewillbe limitedby thenumber ofsamples,especiallyin
theyoungestageranges.On theotherhand,theuseofbootstrapmethods willallowfor
some smoothingofdatatherebyincreasingtheprecisionoftolerancelimitsand reducing
thesample sizerequirements(personalcommunication,Dr.Timothy Church,
biostatistician,Univ ofW. Therefore,thefollowingsamplesareproposedtobe
analyzedinthisstudy:



Age Group TotalN TotalSampled(%)
2 27 27(100)
3 51 51(100)
4 81 81(100)
5 122 100(82)
6 146 80(55)
7 161 60(37)
8 131 40(31)
9 135 40(30)
10 109 40(37)
11 87 40(46)
12 81 40A9)
Total 1131 599(53)

For thoseageswhere thesample sizeislessthan100%, we willobtainequalpercentages
by gender. Age (birthdatewas notcollected),genderand stateofresidenceforeach
sample willbe provided.

Fluorochemicalstobe analyzedarePFOS, PFOA, PFHS, PFOSAA, M570, M556 and
PFOSA. Priortothisstudyproceeding,theremust be a validatedmethod toanalyzefor
thesefluorochemicalsin0.1ml ofhuman serum usinghighperformanceliquid
chromatographyelectrospraytandem mass spectrometrymethods.The validated
analyticalmethod shouldhavea lowerlimitofquantitationof< 10ppb.Thisvalidated
procedure be performedby NorthwestBioanalyticalwithtechnicalassistancefrom
the3M EnvironmentalLaboratory.

PMocation/cost:Geary Olsenwillbe theprincipalinvestigatoron thisproject.Dr.
Timothy Church (AssociateProfessor,UniversityofMinnesotaDivisionofOccupational
and EnvironmentalHealth)willserveasthebiostatistician.JeanBurris,Dr.KrisHansen,
Dr.JeffMandel and Dr.LarryZobelwillserveas3M co-investigators.Totalestimated
costofthestudyis$250,000.

Timeline: The timelineforstudycompletionisentirelydependentupon a validated
analyticalmethod toanalyze0.1 ml ofhuman serum forthesefluorochemicalswithan
LLOQ of< 10 ppb. Ifsucha method isvalidatedby June2000,thenitisestimatedthat
thesample analyseswillbe completedby latesummer. Statisticalanalysesofthedata
shouldthenbe completedby OctoberI"witha draftfinalreportwrittenby November
15,2000. Review and approvalmay takean additional45 days.Therefore,a final
reportisestimatedtobe availableby January1,2001. A finalreportwillbe delayed
shouldthevalidationoftheanalyticalmethod takelongerthanexpected.


