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ABSTRACT

Previousestimatesregardingthe human serum half-lifeof

perfluorooctanesulfonate(PFOS) and perfluorooctanoate(PFOA) ranged between 1000-

1500 days and 365-530 days respectively[Olsen etal.,1999, Ube] etal.,1980]. These

estimateswere based on very few subjects.We arecurrentlyintheprocessof collecting

datafrom 27 retired.fluorochemicalproductionemployees inan efforttomore

completelyestimatethehalf-lifeofPFOS and PFOA along with fiveother

fluorochemicalanalytes.To date,preliminaryanalysesfrom threeserum collection

periodsutilizinga one compartment model suggeststhatthe serum half-lifeof PFOS in

theseretireesislikelytobe four-foldlower than therange of 1000-1500 days thatwas

previouslysuggested.The serum half-lifeof PFOA intheseretireesappears tobe

approximatelyone year,which iscomparable totheestimatesugcested by Ubel etal

1980]. Because ofthelower limitofquantitationassayed fortheotherfluorochemical

analytes,we believeadditionalcollectionperiodsarenecessarybefore serum half-life

calculationscan be determined. There areseverallimitationstothecurrentreport,the

most importantbein- thepaucityofdata availabletodateand therange of theserum

levelsmeasured (PFOS range 0.2-2.Oppm, PFOA 0.1-3.1ppm). We anticipate

completingtwo additionalserum collectioncyclesbeforeDecember 2000. Additional

datashould allow a betterassessmentof fluorochemicalhalf-livesof allparticipantsin

thisstudy.
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INTRODUCTION

Althouc,hithasbeen reportedthattheserum half-lifeof perfluorooctanesulfonate

(PFOS 1)and perfluorooctanoate(PFOA) inhumans may range between 1000-1500 days

and 365-530 days respectively[Olsen etal.,1999; Ubel etal.,19801,such estimations

have been based on very few subjects.The purpose ofthisstudy istodetermine the

serum half-lifefrom a croup ofDecatur and Cottage Grove retireesforthe following

fluorochemicals:PFOS, PFOA, perfluorohexanesulfonate(PFHS), N-ethyl

perfluorooctanesulfonamidoacetate(PFOSAA), N-methyl

perfluorooctanesulfonamdoacetate(M570), perfluorooctanesulfonamide(PFOSA). and

perfluorooctanesulfonamidoacetate(M556).

METHODS

Twenty-four Decatur retireesand threeCottage Grove retireeshave voluntarily

participatedinmultipleserum sample collectioncyclesforfluorochemicalanalysis.The

majorityofthetwenty-sevenparticipantsaremale, only two arefemale. Allparticipants

areIona-terrn3M employees. They have worked an average of28 yearsineitherthe

Decatur orCottage Grove chemical division.The average age oftheparticipantatthe

time of thefirstcollectionis60 years(range:55-74). The mean number of months from

retirementtothestartof thestudyis30 months (range:5-130 months).

To date,therehave been threeDecatur collectionperiods:November 1998, June

1999 and November 1999. Cottage Grove retireeshave participatedintwo collection

periods:June 1999 and November/December 1999. The next serum sampling is

scheduledforMay 2000. Participantshave receivedlettersinformingthem of their
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individualfluorochemicalresultsasdata have become availablefrom thelaboratory.

Each participantcompletes a briefmedical historyquestionnairecontaininc,information

about currentmedications,and diseasediagnosis.Responses have been keyed intoa SAS

datasetand analyzed by JMP software.

High -performance liquidchromatography mass spectrometry/massspectrometry

has been utilizedtoanalyzeallserum samples (NWB,1999). All samples were analyzed

by Northwest BioanalyticalLaboratory,SaltLake City,Utah with theexceptionof the

M556 and M570 from November 1998. The 3M EnvironmentalTechnology and

ServicesLaboratory analyzed thesesamples.

Half-liveswere calculatedassuming a one compartment model. A log-linear

relationshipwas used toestimatetheserum fluorochemicaleliminationhalf-lifein

participatingretirees.Inthisloglinearrelationship,the slopeofthelineisrelatedtothe

eliminationconstant(-k,l)viatheequation: Slope = -k,1(2.303).Once theelimination

constantiscalculated,thehalf-lifeisdeten-ninedusin-therelationship:t,,.,= 0.693/kel

(Medinsky & Klassen,1996).

RESULTS

A totalof24 participantsprovided serum samples foreach collectionperiod.A

half-lifewas calculatedforeach oftheseindividualsforPFOS and PFOA. Except for

PFHS, half-livesforthe otherfluorochemicalswere not calculatedasthemajoritywas

below the limitof quantitationby thethirdcollection.Because theassay measurement of

PFHS was inconsistent(e.g.,many subsequentlycollectedsamples were athigher levels
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than initialsamples),thecalculationofthePFHS half-lifewas deferreduntilfurther

blood collectionsoccur.

Table I presentsthemean, median, range and 95% confidence intervalofthe

half-livescalculatedforthoseretirees(n=18 forPFOS, n=20 forPFOA) who were

judged tohave a good fit(r
2 > 0.6)fora linearone compartmental model forPFOS and

PFOA. At thistime we have not includedtheotherparticipantsintheseanalysesfortwo

reasons:1)lackofthreedatapointsforsome subjects;and 2)lackof fitofmodel (i.e.,

r
2,0.6).The latterwas oftendue tothefactthatthesecond measurement was higherthan

thefirst.At thistime we areuncertainwhether thismay be due tosubsequent exposure,

biologicalvariationor assay errorand/orvariation.[Note:We arescheduledtocollect

two more datapointsby December 2000. By thattime we anticipateincludinc,allz:l

participantsintheanalysis.]

The ranee of serum PFOS measured was 0.2 -2.0 ppm (Table 1).The range of

serum PFOA measured was 0.1- 3.1ppm. All PFOS serum half-lifecalculationswere of

male retirees.Two of the20 PFOA serum half-lifecalculationswere offemale retirees.

As can be seen from Table 1,the median serum halflifeofPFOS was 270 days

(range139-640) forthe 18 male retireeswhose loc,linearre-ressionmodel had an r
2
>

L- C7 -

0.6.The median serum halflifeof PFOA was 344 days forthe20 maie and female

retireeswhose loc,linearregressionmodel had an r
2 > 0.6. Restrictinc,themodels tor2 >

0.8didnot substantiallychance thehalf-lifecalculationsforPFOS or PFOA. Itshould

be noted thatthehighestPFOA half-lifecalculationswere from thetwo female retirees:

654 and 1308 days. Neitherage nor thenumber of months retiredwas associatedwith

the serum half-lifecalculationsforPFOS orPFOA.
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DISCUSSION

The resultsfrom thisfirstinterimanalysissuggestthattheserum half-lifeof

PFOS inhumans islikelytobe four-foldlowerthan therangeof 1000-1500 davs that

was initiallysugcested[Olsenetal.,1999].The serum half-lifeof PFOA inhumans

appearstobe approximatelyone year,which iscomparable totheestimatesuggestedby

Ubel etal[1980].Additionalcollectioncycleswillfurtherrefinethesehalf-lifeestimates

and takeintoaccounttheretireeswho were excludedinthisinterimreportdue tolackof

fitoftheone compartment model. This,ofcourse,assumes a one-compartment model is

appropriateatthelow ppm serum levelsmeasured inthisgroup of retirees.

Our resultsfrom thispreliminaryinterimanalysisshouldbe interpretedcautiously

due tothepaucityof dataavailabletodate.The fourthdatapointisscheduledtobe

collectedand analyzedby mid-summer. There areseveraladditionallimitationstothese

interimdata.To date,CottageGrove retireeshave participatedinonly two serum

collectioncvcies.Three of thetwenty-fourDecaturretireeshave indicatedateach serum

collectioncyclethattheyhave worked ina consultinc,capacityinthe3M Decaturplantat

some pointduringtheinterveningsixmonths. However, theirloc,linearregression

models were consideredtobe ofreasonablycood fit(i.e.,r
2 forPFOS >-.80,i-2forPFOA

> .57).Four ofthesevenfluorochemicalanalvtes(PFOSAA, PFOSA. M556 and M570)

measured below thelowerlimitofquantitationformore than80% ofthesamples

prohibitinga reasonablehalf-lifecalculation.At thistime we areuncertainwhy many

subsequentPFHS serum levelswere hicherthanthefirstmeasurement. With additional

datawe hope todefinehalf-livesinthesecompounds althoughiflevelsremain below the

LLOQ thismay notbe feasible.
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The next collectionperiodwilloccurinMay 2000 with anticipatedresultsdue

back from Northwest Bloanalyticalby mid-summer. Additionaldata should allowa

betterassessmentof thehalf-livesof allretirees.The nextinterimreportshould be

availableby August 2000.
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Table I

Half-LifeSummary Data InDays For Those RetireesWith Three CollectionPeriods
Whose Log LinearModels Had R 2 > 0.6

95% Cl

N Mean -Median Range of Mean

PFOS

R- > 0.6 18 303 270 139-640 228-378

R 2 > 0.8 16 303 259 139-640 217-388

PFOA

R
2 > 0.6 20 389 344 109-1308 269-509

R
2 > 0.8 13 395 324 109-1308 204-585
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