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TheRecord

Theattacheddocumentembodiesmy decisionon September10, 2003, thatprionsshould

beconsideredto beapestundertheFederalInsecticide,Fungicide,andRodenticideAct, as

amended(FIFRA).
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Recordof Decisionby Principal Deputy AAIOPPTS Regarding
Status of Prions under FIFRA

April 29,2004
SupercedesMarch2, 2004

SummaryofDecision

On September10, 2003, SusanHazen,PrincipalDeputyAssistantAdministratorfor the
OfficeofPrevention,Pesticides,andToxic Substances(OPPTS),decidedthatprions shouldbe
consideredto bea“pest” undertheFederalInsecticide,Fungicide,andRodenticideAct (FIFRA),
asamended.Shesaidamulti-part approachshouldbefollowed:

1. TheAgencyshouldproceedon thebasisthat prionsarepestsunderFIFRA.

2. Applications forregistrationandfor emergencyexemptionsfor productsfor use
againstprionsshouldbeexaminedandappropriatedecisionsmade.

3. EPA shouldfollow an appropriateregulatoryprocessto makeexplicit theAgency’s
interpretationthatprionsarepestsbecausetheysharemanyofthecharacteristicsof
deleteriousmicroorganisms.At thesametime, EPA shouldexerciseits authorityto
declareprionsto bea form ofplant oranimallife which is injuriousto healthorthe
environmentandwhich is apestunderSection25(c)(1)ofFIFRA.

4. Coordinatewith otherEPA officesandotherfederalagenciesasnecessary(e.g.,
USDAIAPHIS).

As backgroundforthis decision,OPPTSevaluateda largebodyof availablescientific
informationaboutprions, andconsultedwith otherEPAoffices, includingtheOffice ofGeneral
Counsel,the Office ofResearchandDevelopment,andtheOffice OfEnforcementCompliance
andAssurance.This documentsummarizesthefactualbasisandtherationaleforthedecision
thatprionsshouldbeconsideredto bepests.

BackgroundonPrions

Certainproteinsfoundin cellsof thecentralnervoussystemofhumansandanimals
appearto existin bothanormal(correctlyfolded),noninfectiousform andin an abnormal
(misfolded),infectiousform. Thenormalproteins,whicharebelievedto be involved in
cell-to-cellcommunication,aredesignatedasPrP. Theabnormal,infectiousproteinsare
called “prions,” andaredesignatedeitherasPrPSC(for theprion isoform foundin
sheep—scrapie)orPrPTeS(for “resistant”prion isoforms)(1, 2). Dr. StanleyPrusiner,who
won aNobelPrize for identifyingprions,initially describedprions as“proteinaceous
infectiousparticlesthatresistinactivationbyprocedureswhichmodifynucleicacids” (3).
Helaterdescribedprionsasproteinaceousparticlesthat lacknucleicacids(4).
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• Thereis agrowingconsensusthat prionscaninvadeandattackthecentralnervous
systemsofbothanimalsandman,causingfatal diseasescalled “transmissiblespongiform
encephalopathies”(TSE) (5). In orderto demonstratethatprionsarethe infectiousagents
responsiblefor TSEs,researchershadto establishseveralprinciplesof infectivity. First,
theprionshadto be isolatedfrom infectedhostswith knowncasesofprion disease.Then
theprionshadto be re-inoculatedinto susceptiblehosts. Finally, theprionshadto bere-
isolatedfrom thesusceptiblehostsfollowing the onsetofdisease.Followingthese
principles,researchershavedevelopedpersuasiveevidence-thatprionsarethe infectious,
causativeagentsfor TSEssuchasScrapiein sheep,BovineSpongiformEncephalopathy
(BSE) in cattle,andCreutzfeldt-JakobDisease(CJD) in humans.BSEis of considerable
publichealthinterestandconcernbecauseit hasbeenassociatedwith thevariantform of
CJD;bothhaveno knowncureandcantakemanyyearsto manifestsymptoms.
Symptomsin humansaresevereandcanincludepersonalitychange,dementiaandataxia
(lossofmotorskills). Oncesymptomsareexhibited,deathusuallyoccurswithin six
monthsto oneyear.

• Prionsappearto bemostinfectiouswhentheycomeinto directcontactwith susceptible
tissue. Theymaybetransmittedfrom hostto hostby contaminatedsurgicalinstruments,
directtransferof infectedtissue,or the ingestionofcontaminatedfoodorfeed. Casesof
TSE diseasesappearto haveresultedin humansandanimalsvia all threeoftheseroutes
ofinfectivity. For example,BSE appearsto havebeentransmittedin herdsthroughout
Englandbecauseoffal, bonesandwastesfrom infectedcarcasseswereprocessedand
incorporatedinto animalfeeds. VariantCJD (vCJD) thenappearsto havebeen
transmittedfrom cattleto humansthroughingestionofBSEprion-contaminatedbeef
products.

• Prions(whilenot viruses)sharecharacteristicswith viruses,which arelisted in FIFRA
Section2(t)(2) amongthethingsthattheAdministratormaydeclareto bepestspursuant
to FIFRA section25(c)(1). Prions,like viruses,lackcertaincharacteristicscommonly
associatedwith life (andarenotcurrentlyconsideredto be“living”): theyneithereatnor
excreteandhaveno apparentmetabolicactivity on theirown. Neitherprionsnorviruses
reproducesexuallyorasexually,however,both replicatethroughinfectionofliving
tissue. Prionsandvirusesdiffer in severalways. First, prionsappearto containonly
proteinandlack geneticmaterial,whereasvirusescontainproteinsandeitherDNA or
RNA. Also, prionsappearto propagateby inducingcertainnormalproteinspresentin
hostcellsto fold into thesameabnormal,infectiousform. In contrast,virusesattach
themselvesto hostcells,utilize thehost’sgeneticmaterial,andreplicateusingthehost’s
mechanismsfor reproducingcells. Despitethedifferencein themechanismsof
replication,bothprions andvirusesutilize ahostor hosttissue,bothdisruptnormalcell
functi?n,both increasein numberin thehost, and,in theprocess,bothproducedisease.

• Prionsareextremelyresistantto inactivationby ultraviolet light, irradiation,boiling, dry
heat,formalin, freezing,drying andchangesin pH. Methodsfor inactivatingprions in
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infectedtissuesorwastesincludeincinerationat veryhigh temperaturesandalkaline
hydrolysis. Thereis noknownmethodof inactivatingprionswithin living hosttissue.

• Therearecurrentlyno EPA registeredproductsapprovedfor inactivationofCWD agents
from contaminatedsurfaces.Severalstatesin Region8 haveappliedfor anemergency
exemptionunderFIFRA for theuseof acommercialaqueousacidphenolicproductfor
inactivationof theCWD agenton contaminatedsurfaces.If anemergencyexemptionis
granted,theproductmustbeusedaccordingto theconditionsoftheexemption.The
Centersfor DiseaseControlandPrevention(CDC) andtheWorld HealthOrganization
recommendsodiumhydroxideandsodiumhypochiorite(bleach)for inactivatingTSE
agentson surfaces(6). However,thesechemicalswould needto begrantedan exemption
(oraregistration)prior to saleanddistributionin theU.S. with claims for this use.

Rationale

The PrincipalDeputyAAIOPPTS decidedthat prionsshouldbeconsideredto bea
“pest”underFIFRA for thefollowing reasons,basedon theinformationpresentedto her:

• As discussedabove,prionsareunquestionablyinjurious to thehealthofhumansand
otheranimals.TheycauseTSE diseasesthat attackthenervoussystem,inflict
irreversibledamage,andarealways fatal to infectedanimalsandhumans.These
infectiousparticles,onceintroducedinto ananimalorhuman,induceneuronalcellsto
replicateotherprionsthat in turnattackotherneuronalcells,primarily in thecentral
nervoussystem. Finally, prions areconsideredamongthemostdifficult ofall biological
entitiesto inactivateand fewmethodsareavailablefor effectivelydestroyingthem.

• FIFRA section2(t) providesthat “~tjheterm‘pest’ means(1) anyinsect,rodent,
nematode,fungus,weed,or(2) anyotherform of terrestrialor aquaticplant oranimallife
orvirus, bacteria,or othermicro-organism(exceptvirusesbacteria,or othermicro-
organismson or in living manorotherliving animals)whichtheAdministratordeclares
to beapestundersection25(c)(1).” Thus,Congresshasdeterminedthat all membersof
the classeslisted in section2(t)(l) arepests,andhasin additionauthorizedEPAto
declareaspestsmembersof theclasseslisted in section2(t)(2). Section25(c)(1)
authorizestheAdministrator,afternoticeandopportunityfor hearing,“to declareapest
anyform ofplant or animallife (otherthanmanandotherthanbacteria,virus, andother
micro-organismsonor in living manorotherliving animals)which is injuriousto health
ortheenvironment.”Pursuantto section25(c),EPApromulgatedtherulenow codified
at 40 C.F.R.§152.5,whereit declaredanymicroorganismto beapestunder
circumstancesthatmakeit deleteriousto manorthe environment(otherthanthoseon or
in living manorotherliving animals). As explainedbelow,sinceprions sharemanyof
the characteristicsofdeleteriousmicroorganisms,theycanbeconsideredto bepests
inasmuchastheyareclearlydeleteriousto manandtheenvironment.

• Microorganismsaredefineddifferentlyin differentdictionaries.TheAmericanHeritage
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Dictionary (7)defines“microorganism”as“~am animalorplantofmicroscopicsize,
especiallyabacteriumoraprotozoan.” Dorland’sMedical Dictionary(8) defines
“microorganism”as“a minuteliving organism,usuallymicroscopic. Thoseof medical
interestarebacteria,rickettsiae,viruses,molds,yeasts,andprotozoa.” Thisdefinition
explicitly considersvirusesto be living organisms,soprionsmight fall within its scopeas
well. Webster’sCollegiateDictionary(9) defines“microorganism”as“an organismof
microscopicorultramicroscopicsize;” and“organism”as“1: acomplexstructureof
interdependentandsubordinateelementswhoserelationsandpropertiesarelargely
determinedby their functionin thewhole.” Whetherprionsmaybeconsideredto bea
“microorganism”is subjectto interpretation.Prionsmight reasonablybeconsideredto
sharemanyofthecharacteristicsofmicroorganismsbecausetheymayhave“a complex
structureofinterdependentandsubordinateelementswhoserelationsandpropertiesare
largely determinedby their functionin thewhole,” andbecausetheyare“of microscopic
orultramicroscopicsize.”

• Anotherview is thatprionsarea“form of... plantor animal life” becausetheyoriginate
in living organisms,theyreplicatewithin thosehostorganismsby convertingpartsofthe
hostinto prions,andtheycanbetransmittedto otherhostorganisms.Like viruses,prions
lackcertaincharacteristicscommonlyassociatedwith life, however,prions sharewith
otherpeststhecharacteristicsofbeingableto increasein numberandspreadby attacking
hostorganisms,with catastrophicharmto thehostorganism. In addition,prionsconsist
ofprotein,oneofthecritical componentsoflife. Thus,onecanreasonablyarguethat
prionscanbeconsideredto bea“form ofplant oranimallife” alongwith viruses,bacteria
andothermicroorganisms.If so, theAdministratormight declaretheseformsof life to be
pestspursuantto section25(c)(l).

• UnderFIFRA, EPAregulatesawiderangeof pesticideproductsthat areintendedto
preventordestroymicroorganisms.Suchproductsincludebiocides,sanitizers,
disinfectants,andsterilants. EPA’schargeunderFIFRA is to assurethat “no
unreasonableadverseeffects” will resultfrom theuseof theseproducts. In particular,for
productsintendedto kill microorganismsofpublic healthsignificance,theEPA reviews
productperformance(efficacy)datato determinethattheproductwill kill thetarget
microorganisms.If productsclaimedto preventordestroyprionswerenotregulated
underFIFRA, it is not clearthatan adequatemechanismfor regulatoryoversightofthe
safetyandefficacyofsuchproductscouldbeput into placein atimelymannerto address
apublichealthcrisis.AbsentregulatoryoversightsuchasthatprovidedunderFIFRA,
personswhoneedto controlprionswouldhaveno assurancethat productsclaiming to
controlprionswereeithereffectiveor safe.

• In 2002,pursuantto FIFRA section28(d),EPA issueda list ofpestsof “significantpublic
healthimportance”in PesticideRegistrationNotice2002-1. This list, which included
prions,wascompiledin coordinationwith theDepartmentsof HealthandHuman
ServicesandAgriculture,andissuedafterpublic noticeandopportunityto comment.
Therewereno commentsobjectingto EPA’s inclusionofprionson this list ofpestsof
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significantpublic healthimportance.

• For theforegoingreasons,theAgencybelievesthat prionsshareenoughcharacteristicsof
either“micro-organism” orof “form of... plantoranimallife” to fall within thescopeof
FIFRA section2(t)(2). TheAdministratorhasdeclareddeleteriousmicroorganismsto be
pestsin 40 C.F.R.§152.5,andtheAdministratormight alsodeclareprionsto be formsof
life whichareinjuriousto healthor theenvironmentandwhich arepests,pursuantto
FIFRA section25(c)(l).

• Thereasonablenessof EPA’s decisionto considerprionspestsis supportedby thefact
thatCongresshasalsoconsideredprionsto bepests— albeitin thecontextof animal
healthlegislation. TheAnimal HealthProtectionAct (AHPA) of2002 includesprions
within thedefinitionof a “pest.” Thatstatutestatesthatapestis: “any ofthefollowing
thatcandirectlyor indirectlyinjure,causedamageto, orcausediseasein livestock:..(E)
A virusor viroid...(F)An infectiousagentorotherpathogen...(I) A prion... (K) Any
organismsimilarto orallied with anyoftheorganismsdescribedin this paragraph.”
Thisdefinition is moreexpansivethanthedefinition of“pest” in FIFRA, which includes
“(1) anyinsect,rodent,nematode,fungus,weed,or(2) any otherform ofterrestrialor
aquaticplant or animallife orvirus, bacteria,or othermicro-organism..,whichthe
Administratordeclaresto beapestundersection25(c)(l).”2

• Finally, thedefinitionof“pest” asit appearsin FIIFRA Section2(t)(2)hasnotbeen
changedby Congresssince1972. Theexistenceofprionswaswidelynotpostulatedor
demonstrateduntil well afterthatdate. GivenCongress’inclusionofvirusesin that
definition,eventhoughvirusesarenot living microorganisms,it is reasonableto suggest
that theintentof Congresswasthat EPA,underFIFRA, shouldregulatedeleteriousforms
ofanimalorplant life that sharethecharacteristicsofvirusesandothermicroorganisms.

Conclusion

7 U.S.C.§8302(13).This statutewaspassedin orderto effectuatethe findingof
Congressthat“~T]heprevention,detection,control and eradicationofdiseasesandpestsof
animalsareessentialto protect...thehealthandwelfareof thepeopleoftheUnitedStates.” See
7 U.S.C. §8301(2).

2 ~ U.S.C.§136(t).
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ThePrincipalDeputyAA/OPPTShasdecided,basedonthebestavailablescientific
informationandareasonableinterpretationofFIFRA, that EPAshouldregulateon thebasisthat
prionsareapestunderFIFRA. TheAgencywill follow thefour-stepapproachoutlinedabove.
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