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Disclaimers
Thisbookandtheinformationhereinistheresultofintensiveresearchoveradecade.

Theinformationwasgatheredfromaninordinatenumberofsources.Thereaderisadvised
nottotakeanyinformationwithanythingbutcasualobservationforeducationalpurposes.
Althoughsomeinformationwasderivedfromscientificsources,readersmustnotassume
thatanyofthecontentofthisbookorofanyscientificsourcesarenecessarilytrueor
accurate. Errors are often found in peer-reviewed research publications. Science is
evolving,andmisinterpretationsandmisapplieddataoccursinthescientificsector.

Readers are encouraged to research the topic of tickborne infections to keep
abreast of the evolving science.Any references to any organizations or persons in
thisbookarepurelyillustrative.Suchreferencespertainonly totheindividual(s)from
thenamed entitywho are/were involved in the specific topicof discussion.Noother
inferencesorconnectionsaremadeorshouldbeassumed.Therearenoallegationsmade
orintendedastorightorwrongactionsbyanypersons,groups,institutions,oragencies;
andnoneshouldbeassumed.

Insomeareasofthisbook,theauthorhasemployedemphasistostatementsinthe
formofunderscored,bolded,oritalicizedtype.Somepublishedresearchwasfoundin
varioustextsthatalthoughitwasnotciteddirectly,itwassometimesusedtohelpuncover
additionalresources.Theauthorthanksanyunnamedcontributors.

Theauthorisnotahealthcareprofessional,scientist;norsomeonewithspecific
traininginmedicine.Theauthorcannot,andisnotprovidinganymedicaladvicenor
recommendationsfortheprevention,diagnosis,ortreatmentofanydiseasenormedical
condition.Donotrelyuponanyinformationorideasinthisbookasmedicaladvice.
Always seek the advice of a qualified medical practitioner before undertaking any
therapyorchangeintherapy.Thismaterialisacollectionofideasbaseduponastudy
ofasignificantbodyofresearch.Itispresentedsolelyforinformationalpurposesand
independentstudy.Thereisnoguaranteeofaccuracymadeorimpliedinanyportion
ofthesematerialsinanyoftheirformats.
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Purpose
Thepurposeof thisbookis tohelppatients,physicians, legislators,andothers

recognize,testfor,and/orapproachtreatingtickborneillnesses.TheseincludeLyme,
Morgellons,SouthernTick-AssociatedRashIllness,andagroupofadditionalinfec-
tions (co-infections).Co-infectionsare transmitted inaddition toLymeand theso-
called“Morgellons,”orsometimesalone.Thisbookletiswritteninsimpletermsfor
peoplewithoutmedicaltraining.Ifyoudesiremoreinformation,pleasewritetothe
author’saddressatthefrontofthisbook.

Sinceticksaretiny,mostpatientshavenoideatheywerebittenorthattheymay
carrytickborneinfections.Whenillpatientsseekhelpfromaphysicianwithouttrain-
ingintickborneinfections,theymaybemisdiagnosed.Thisisbecausemosttickborne
infectionsmimicotherillnesses.SomedoctorsrecognizeafewLymesymptoms,but
mostwillbemissedbecausetickborneinfectiontestingandeducationislimited.

LymeandothertickborneinfectionsareoftenmisdiganosedasMultipleSclerosis
(MS),Alzheimer’sdisease,AmyotrophicLateralSclerosis(ALS),Parkinson’s,Lupus,
RheumatoidArthritis,Fibromyalgia,MyalgicEncephalomyelitis (ME),Depression,
orevendelusionalparasitosis.

Tickborneillnesseducationissorelyneeded.Thisbookletwillhelpreaderslearn
abouttickborneinfectionsaroundtheworld.Whilethisinformationevolvesovertime,
thereisevidencetoprovethatuntreatedtickborneinfectionsareserious,debilitating,
andsometimesdeadly.

Decadesagodoctorsrepeatedlytoldme,“thereisnoLymediseaseinWisconsin.”
Thisunfortunatestancewasduetoalackofeducationaboutimportantglobalinfec-
tions.Today there is no reason to be uninformed about tickborne diseases. Patients
shouldnolongerhavetowaityearstobecorrectlydiagnosedandtreated.

IwasfirstinfectedwithLymein1969inIllinois.MychildrenandIwerebitten
inWisconsinin1992.Iwasrebittenin2000.Itwasnotuntil2004thatwewereall
correctlydiagnosedwithLymeandco-infections.BythenIwaspartiallyparalyzed.
Inowhavenervedamage,severeallergies,andpersistentinfectionsdespitemultiple
antibioticsoverdecades.Hadourinfectionsbeenrecognizedearlier,ourtreatments
wouldhavebeenminimalandsuccessful.

Our family, friends, andanimalshave tick-borne infections. In somestatesand
countries,mostneighborsareinfected.Manypeoplehavebeenillforsolong,theyhave
noideahowlongitwilltaketobecomewell.Thelongeronegoeswithouttreatment,
themoreexpensiveand lengthy itbecomes.Specialized tick-bornedisease testsare
costly;andsoarelong-termtreatments,lostwages,andothercosts.Peopleshouldnot
befearfuloftick-borneinfections.Theyshouldbeinformedaboutpreventionandtake
precautionstoavoidbecominginfected.Ifbitten,theyshouldseekmedicalattentionat
theearliestsignofsymptomstobepromptlyandsuccessfullytreated.

Physicianswhotreattick-borneinfectionsfacedisinformationanddiscrimination
asmanypublichealthexpertslackcurrentinformationabouttheseinfections.Anera
ofsilenceblanketstick-bornediseases,whichfordecadeshasslowedthespreadof
informationfromwithinthehallsoftopresearchlaboratories.It istimeforthisin-
formationtoberevealedsopatientscanbeawareofwhattheyarefacing,andsothat
physicianscanbethetruehealerstheyareintendedtobe.

-PJLanghoff



�	 An	Insider’s	Guide	to	Tickborne	Illnesses

FarLeft:Soft-bodied
Argasid tick,nearleft:
Hard-bodiedIxodes  
tick.CDCimage.

Left: Woodlands and trails are prime tick
habitats. It is important to wear protective
clothing, tick repellants, and to stay in the
middleof trails.Usecautionwhenwalking
intallgrass,brush;orwhenincontactwith
tree limbs or woody plants. It is important
tocheckyourself,familymembers,friends,
andpetsafterbeingoutdoorsifyouhavevis-
ited,orliveinanareathatislikelytohave
ticks.CDCimage.

Above:Peromyscus leucopus,thewhitefoot-
ed-mouse,amajorhostofLymediseaseand
ticks.Migratorybirdsarealsomajorhostsof
ticksthatcarryLymedisease.CDCImage.

Above:  An adult black-legged (Ixodes scapularis) tick
“questing”uponagrassblade.Tickswavestheirfrontlegs
about andgrabholdofpassing animalsor humans for a
bloodmeal.Theywillcrawltoawarm,darkplace;prefer-
ing the neck, scalp, behind the ear, armpit, groin, and behind the
knee.ImageCDC/AnnaPerez.

Right: An embedded black-legged Ixodes scapularis hard-bodied
(deer) tick foundonaWisconsinpatient.Noteheaddownfeeding

position with mouth
parts buried under-
neaththeskin.Ittakes
justminutes toattach.
ImageDawnBirling.

Below:DeerareamainhostofLymetrans-
mittingticks,eveninthewinter.Tickscan
remainactiveeveninverycoldtempera-
tures.Someadulttickscangoyearswithout
abloodmeal.ImagePJLanghoff.



One: Recognizing Tickborne Infections
What are Ticks and What is Lyme Disease?

Lymediseaseisaninfectionthatistransmittedbyatick,whichis
an arthropod (“arthro” means “jointed legs”). Infectious diseases are
transmittedbymanyarthropodsincludingticks,mites,spiders,andlice;
aswellasbyinsects.Tickborne illnessesareinfectiousdiseasesthatare
transmittedbyanyofaspeciesofsoft-bodied orhard-bodied ticks.

Ticksliveinallareasoftheworld.Theyarebloodfeederswhich
targetreptiles,birds,animals,andhumans.Commonpreyarelivestock,
fieldmice,raccoons,rabbits,squirrels,birds,anddeer.Theythrivein
moist,warmareassuchasforests,woodpiles;andareaswhereground
coverincludeswetleavesortallgrass.Theydonotthriveindryareas.

Tickshavetinymouthpartswhichact likescissors.Theirbitesare
oftenpainlesssincetheirsalivacanhaveanantiseptictoconcealthebite.
Ticksaredelicate inweightandtiny.Unlessanadult tickcrawlsupon
bareflesh,itmaybeunseenornoticedonlyduringfeeding.

Therearetwofamiliesofticks,thesoft-bodied Argasidae,andthehard-
bodied Ixodidae.Ticksfeedindaylightoratnight.Soft-bodiedtickslatch
on,takeaquickbloodmeal,anddropoffafterfeeding.Hard-bodiedticks
attach forseveraldaysby“cementing” theirheadunder theskinwhere
theyremainduringtheentiremealbeforedroppingoff.

Tickshavefourlifestages:egg,larval,nymph,andadult.Afterhatch-
ingtheytypicallytakeasinglebloodmealineachstagebeforemolting
tothenext.Theyfindpreybycrawlingorby“questing”(holdingonto
grassorleaves).Theretheyextendtheirfrontlegstolatchontopassing
prey.Theyalsofindpreybydetectingexpelledcarbondioxide(CO2).

Despite some reports, ticks are able to transmit human infec-
tions before, and immediately upon attachment, not 24-72 hours 
later.1,24,25,165Tickborneinfectionsarefoundwithinatick’smid-gut;in
itssaliva,onandinitsbody,itsexcrement,anduponitscontaminated
hypostome(tooltopierceflesh).Afemaletickovipositor(egglaying
structure) also transmits infections to eggs as they are laid, so larval
ticksareborninfected.Patients are sometimes prophylactically treat-
ed (preventively before symptoms) after a tick bite. Patients without 
evidence of a bite are usually treated only if symptoms appear.

Previouspage,bottomfarright:Ticksusetheirmouthpartstobreaktheskin.Somespecies
injectananestheticintotheskintodisguisethebite.Theyburytheirheadundertheskin,
and“cement”themselveswithafluidtofeedoveraperiodofdays.Atick’sbodyexpands
manytimesinsizetoengorgement.Oncefeedingends,theydetachandfalloffthehost.

�
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TheinfectiousagentofLymediseaseiscalledBorrelia burgdorferi, 
or “Bb.” It is a spirochete; a spiral-shaped bacteria too small to see.
“Borrelia”meanstick-transmitted.Thename“burgdorferi”referstoDr.
WillyBurgdorfer,thescientistcreditedwithdiscoveringtheagent.

LymediseaseisalsocalledLyme Borreliosis. “Bb”isacuriousor-
ganism.Asaspirochete,itburrowsthroughskin,cartilage,andothersoft
tissues;aswellasboneandbloodvessels.Bbspirocheteshavealsobeen
detectedinanimalandhumanbloodcellscalledmacrophages.2-4

Bbisreportedtobea“Gram-negative”organismforhowitstains
inthelaboratory.ItactuallystainsweaklyGram-positive.Thismaybea
hintthattickborneinfectiontreatmentsshouldaddressthisdifference.

Bbspirochetesassumeseveraldifferentformsincludingmotile(mov-
ing),cyst,bleb,granule,gemma,spheroplastL,andotherforms.Bbper-

Above(L):Argasid(soft-bodied)tick.Right:Mouthpartsofan
Ixodes (hard-bodied)tick.Below:Themicroscopicspirocheteof
Lymedisease,Borrelia burgdorferi. CDCimages.

Right:Threeblack-legged
Ixodes scapularis ticks.
Lefttoright:nymph,
adult,andlarva.Larval
ticksareonlyslightly
largerthanapoppyseed.
CDCimage.

Before I had 
Lyme disease,  

I had never  
seen a tick!

Above:FemaleIxodes ticklayseggsand
willsoondie.Softtickfemaleslaymanybatches
ofeggs.CDCimage.Right:Ixodes ticksin
varioussizesincludingnymph,adult,andengorgedadult.Thereareover200speciesofIxodes ticks.
ManytransmitLymediseasetohumans,aswellasotherco-infections. ImageDawnBirling.
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sistsinsidethebodydespiteantibiotics.Thishasbeendemonstratedeven
inpatientswhotestnegativeforLymedisease(seronegative).Bbhides
within slimybiofilms where it isprotected from internal temperatures
andchemicalchanges(i.e.fevers/herbs/antibiotics).Manybacteriause
communalbiofilmsinthebodyandintheenvironmentforprotection.

Bbgrowsslowly,andonlyasinglespirochetewillproducedisease.
Bbassumesvariousformsandhidesinthebodytosurvive.Itmaybe
important to treat suspected Lyme patients for as long as they have 
symptoms; andnotjustforalimited30-dayorlessperiod.165

AlthoughBbbeginsasalocalskininfection,otherinfectionsthatare
transmittedbyatickbitecanenterandinfectusduringtickfeedingand
uponcontact.Thereforeitmaybehighlyvaluabletotreatpatientsusing
acombination of antibioticswhichtargetintracellular (insidethecell)
aswellasextracellular (outsidethecell)spaces.Thisoffersaone-two
punchtowhatareoftenmultipleinfections;andatreatmenttacticwhich
mayprovidepatientswithamorerapidandcompletecure.

Aswithmostillnesses,Lymepatientsshouldbediagnosedbased upon 
clinical symptoms andtickbiteexposurerisk.Manytickborneillnesspa-
tientsaremisdiagnosedwithLupus,Crohn’s,RheumatoidArthritis,Mul-
tipleSclerosis,Fibromyalgia,ChronicFatigue/ME,orotherdisorders.

Some physicians rely heavily upon CDC-recommended (standard-
ized)laboratoryteststodiagnosepatients.Thismaynothelpmanypa-
tients who have active tickborne infections. Standardized lab tests for
LymediseaseareunreliableformostBbstrains,andcannotdetectanyco-
infectionsatall.TheCDCrecommendedtwo-tiertestsincludeanELISA
(Enzyme-linkedimmunosorbentassay)andaWesternblot(WB).

Thereareover300knownBbstrainsintheworld.ThethreemainBb
groupsor families are (Group1)Borrelia burgdorferi sensu lato (broad
sense);(Group2)Borrelia garinii (speciesnovel); and(Group3)Borrelia 
afzelii. Group1includesAmericanandEuropeanstrains.Group2includes
strainsfromEuropeandAsia,(afewstrainshavebeendetectedinNorth
America).Group3hasEuropeanandAsianstrains.AfewNorthAmerican
patientshaveB. afzelii orB. garinii strainsbuttheynevertraveledabroad.
BirdsarethemostcommoncarriersofLyme-transmittingticks.Thereare
alsotickborneborreliastrainsthatarerelatedtorelapsingfevers.Theseare
“almost”Bbstrains(B. miyamotoi, B. lonestari, B. japonica, B. andesonii),
buttheyprobablylackakeycomponentfoundintypicalBbstrains.46,183

ThegoodnewsisthatbetterLymetestingisemerging.Newerdiag-
nostictestsarefarbetteratdetectingexistingtickborneinfectionsover
decades-old“standards.”Newertestscandetectinfectionsinseronega-
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tiveLymepatients,andtherearemanygoodspecialtylabsavailable.I
havealistofsomeoftheselabsinthebackofthisbook.Somepublic
healthandinfectiousdiseasepersonnelhaveclaimedthatsomeofthese
testsare“unproven”or“unvalidated.”Theseclaimsarenotnecessarily
true.Researchandanecdotalevidenceprovesthesetestsaidindiagnos-
ing tickborne infections. Many patients with ongoing symptoms even
afterpreviousantibioticsare found tobepositive forLymeandother
tickborneinfectionsusingthesenewertests.Whenretreatedwithantibi-
oticsorothertherapies,manyofthesepatientsareabletorecover.

A Window of Opportunity
Tickborneinfectionsaresignificantlyontherisearoundtheworld.

PhysiciansmustunderstandthattheCentersforDiseaseControl(CDC)
andotherpublichealthdefinitionsforreportingLymediseasecasesare
solelyforpublichealthuse.Publichealthagenciestrytoestimateand
trackwhataregenerallydefinedas“confirmed”humaninfectioncases.

AccordingtotheCDC:
“Lyme disease is diagnosed based on symptoms, physical findings 
(e.g., rash), and the possibility of exposure to infected ticks.”47

Patientswhodisplayafew,butnotallsymptomsdescribedwithin
CDCcasedefinitionsareoftennotreportedas“confirmed”(valid)cases.
ManyLymecasesareonlyreportedmonthsoryearsafterinitialinfec-
tion.Thesecasesareoftendiagnosedbyphysiciansawayfromthearea
wherethepatientreceivedatickbite.Manyinfectionsareneverreported,
andmanycasesaremisdiagnosed;includingpatientswhotestnegative
forLymebutwhoareneverthelessLymeinfected.

Thereasons forseronegativityarecomplex.TheBborganismcan
discarditsouter“coat”tofooltheimmunesystemduringacuteinfection.
Somepeoplemakeantibodiesonlyweeksormonthsafterbecomingin-
fected.Antibodies(whenpresent),maybejoined(complexed)withbac-
teriasononearefreeinasampletobedetectedbyalaboratorytest.It
canalsotakeweekstoamonthbeforespirochetesmovefromtheskin
(bitesite)tothebloodstreamwheretheymaybeculturedfromblood.

A blood test may produce a “false negative” result.This may oc-

Patient infections should not be excluded from  
a diagnosis of Lyme disease if they do not meet  

public health surveillance case definitions!

Patient infections should not be excluded from  
a diagnosis of Lyme disease if they do not meet  

public health surveillance case definitions!
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curifapatientisinfectedbutnoantibodiesaredetectedbytestprobes.
Onlyaftersomepatientsaretreatedwithantibioticsareinfectionlevels
reducedtoapointwherebyantibodiesmaybedetectedbysubsequent
tests.Someculturetestsrequireweeksbeforespirochetescanbedetect-
ed,asBbgrowsslowly.Interpretedtooearly,suchtestswillbe“nega-
tive.”Itisunkindtomakepatientswaitweekstobegintreatmentsthat
caneliminateinfectionslongbeforetestresultsarrive.

Somelaboratorytestsproducea“falsepositive”result.Thisisreally
areflectionofthetest’slimitations,oriscausedbyimproperinterpre-
tation.Positiveresultsusuallymeanthat thepatient ispositivefor the
agent being tested.Sometimeshowever if a test is very limited in its
abilitytodetectBb,thena“falsepositive”mayoccur.Patientswithan
“equivocal”resultsimplydonotmeetapositivecut-offpoint.Itdoesnot
meanthattheyarenecessarilynegativeforLymedisease.Againifatest
isunclearwhetherithasdetectedBb,thenanothertestmaybeinorder.

Thereissuchathingasa“falsenegative”result.Somepatientsare
seronegativenomatterwhatkindoftestisused.Itdoesnotnecessarily
meanthattheydonothaveLymediseaseorothertickborneinfections.
NosingletestcandetecteverystrainofLymedisease.Patientsbenefit
fromdiagnostictestswhichlookformultipleBbstrainsoverthoseable
todetectonlyoneortwo.A“negative”or“falsepositive”doesnotmean
thepatientisnotinfected,althoughitrarelycould.Itisimportanttoal-
waysdiagnosepatientsbasedonsymptoms and tick exposure,andtouse
laboratorytestsonlytoconfirm,andnottodiagnosepatients.

Fordecades,publichealthofficialshaverelieduponreportedcase
numbers toeducate thepublicabout tickborne infections.Whencase
numbersappearlow,publiceducationisnotahighpriority.However
patientscontractinfectiousdiseasesthatdonotfollowcarefullydefined
statistics. Patient infections go unreported, unrecognized, and most
importantly,untreatedorundertreated.Thehugedisparityofopinion
betweenactual casenumbersandreported casenumbersoftickborne
infectionsislargelyduetoalackofreliableinformationandreporting.

Wemustfocusonhowtoproperlyidentifytickborneinfections.Many
patientsaretoldtheyonlyhavea“spiderbite.”Patientshistoricallywait
anaverageofseveralyearsbeforetheyreceiveanaccuratediagnosisof
Lymeand/orothertickborneinfections.Thisleavespatientstosuffermuch
longerfromillnessesthataremoreeasilytreatedduringtheacutestage.

Thereisanarrowwindowofopportunityfollowingatickbitewhereby
tickborneinfectionscanbeeasilyandsuccessfullytreatedusingamini-
mumofmedicines.Thisperiodfallswithinthefirstfewdaystoaweek
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followingatickbite(notamonth).Somepublichealthofficialssuggest
thatpatientsshouldbe“observed”foraperiodofamonthafteratick
bitetoseeiftheyproducesymptomsbeforeanytreatmentbegins.This
approachhasprovendevastating formostpatients since tickpopula-
tionsareheavilyinfectedwithnumerousagents.Uncheckedhumanin-
fectionsquicklyspreadthroughoutthebodywheretheythereafterhide
inplacesthatantibioticscannoteasilypenetrate.25

The best chance tickborne infection patients have of successful
treatmentiswithin the first few days following a tick bite. Thelonger
apatientmustwaitforaproperdiagnosisandtreatment,themoreen-
trenchedtheseinfectionsbecome.Delayeddiagnosisandtreatmental-
lowsmoredamage tooccur in thebody.Suchdelaysnecessitate ex-
tendedtreatmentdurationsandtheirassociatedincreasedcosts.

Lyme Disease is a Complex, Serious Infection
It isclear frommanysources thatLymedisease is,andformany

yearshasbeenunderstoodtobeaserious, potentially chronic infection 
that does not always respond to antibiotic treatments. Itiscuriousthen
why the words “Lyme disease” have become so political. Important
statementsmaybelearnedfroma2002patentinvention:5

“The infection, if untreated, commonly persists for months 
to years despite the occurrence of host antibody and cellular 
responses; this observation indicates effective evasion of the 
immune response. Lyme disease may be disabling (particularly 
in its chronic form.)”
Thisisvitalinformationthatphysiciansneedtoknow.Hereisan-

otherpatentwithequallyimportantrevelations:6

“Lyme disease may be missed or misdiagnosed when it does 
appear...At present, all stages of Lyme disease are treated with an-
tibiotics. Treatment of early disease is usually effective, however 
the cardiac, arthritic, and nervous system disorders associated 
with the later stages often do not respond to therapy.”
Thislastquotecamefromthetextofa1994patent.Itsauthorsmen-

tioneda1989studyofRheumatologistDr.AllenC.Steere,oneofthefirst
physicianstoinvestigatea1970’sclusterofConnecticutLymepatients.
Therearenumerousoldersourceswhich tellus thatLymediseasehas
longbeenseenasapersistent,debilitatinginfection.Thisevidenceproves
thatifLymediseaseisnottreated at onset,itwillprogresstoachronic
statethatrequiresmonthsoryearstoeliminate.13,16,26-28
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Despite such knowledge at the highest levels of public health,
physicians often misdiagnose patients who have tickborne infections.
Consequently,untreatedorundertreatedpatientsarealsoroutinelydenied
disabilityand/orinsurancecoverage,especiallyforLymedisease.Thisis
oftenduetotheoverrelianceuponpublishedinfectiousdiseaseguide-
linesforthediagnosisandtreatmentoftickborneinfections.Themost
commonlycitedguidelinesareverylimitedinscope;addressingonlya
fewtickborneinfectionsinanacuteform.Theydonotappeartoproperly
addressmisdiagnosedorundertreatedtickborneinfections.29,30

DoctorsinmanycountriesrelyuponLymediseaseguidelinestohelp
diagnoseandtreatpatients.Theseguideinesrecommendbriefantibiotic
therapyexcept forasubsetofpatientswithongoingsymptoms.Well-
meaningphysiciansmistakenlytreatpatientsoncefortickborneillnesses
according tosuchguideline recommendations.Afterward theydecline
additionalantibioticsandciteguidelinerecommendations,insteadofre-
lyinguponapatient’sprogressionandresponsetotreatment.Infections
donotknowhowtofollowacalendar.Thereisnoexcusetodenyany
treatmenttherapiestopatientswhosufferwithongoingsymptoms.29,30

Patientshaveareasonableright,andshouldaskphysicianstooffer
treatmentsforlongerperiodstoaddresscontinualsymptomsforpersis-
tentinfections.Unfortunatelymanyphysiciansprefertotakea“safe”
approachandwillprescribeonlya30-dayregimen;andonlyfornewin-
fections.Thisisaseriousdisservicetopatients.Itisalsowhysomepa-
tientsindeclininghealthmustturntophysicianswhospecializeintreat-
ingchronic tickborneinfections.Thesephysiciansareoftenreferredto
as“Lymeliterate”medicaldoctors.Thismeanssimplythattheyhave
morepracticalexperiencetreatingthesehighlycomplexillnesses.

“LLMDs”believethattickborneinfectionsareseriousanddebilitat-
ingforpatients.Agroupofthesehighlyskilledprofessionalsbelongtoa
medicalsocietythatpromotessimilarviewpoints.Thesocietyadvocatesa
broadersetofdiagnosticandtreatmentguidelinesforphysicianstofollow
whenhandlingpatientswhohavetickborneillnesses.

Theseguidelinesareavailabletodownload(atnocost)atthewebsite
oftheInternationalLymeandAssociatedDiseasesSociety(www.ILADS.
org).Itistheexperienceofphysicianswhofollowtheseandsimilarprac-
tices,thatwhenantibioticsareprovidedtopatientsintherightcombina-
tionandforlongerdurations;theinfectionsresolveorsignificantlyim-
proveformanypatients.Theseguidelinesalsorecognizethatadditional
supportivetherapiesandspecializedtestingmayberequiredtodiagnose
andtreatpatientswhoharborcomplextickborneinfections.10,31
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Insurers,disabilityagencies,andmedicalboardsshouldconsiderthat
thereismorethanasingleschoolofthoughtorsetofguidelinestotreat
tickborneinfections.Patientswhoareunabletowork,and/orwhorequire
additionalmedicalcaredeservetheirbenefits.Patientswithtickbornein-
fectionsarenot“cases”tobe“managed.”Theycannotbeclearlydefined
usingcost-savingcorporateorgovernmentguidelines.Chronic, legiti-
mateinfectionsrequirespecialconsideration.Patientsneedanddeserve
opportunitiesforextendedcareandfinancialsupportwhiledisabled.

ItmakeslittlesensetodayforanyonenottoadmitthatLymeand
other tickborne infectionsareoftenseriousandpersistent.This ises-
pecially true for patients who do not receive a timely diagnosis and
adequatetreatments.Sadly,somepatientsareaccusedofbeing“delu-
sional”forbelievingtheymayremaininfectedafterantibiotictherapy.
Thesepatientsrecognizetheirongoingsymptomsasdisease.However
a fewphysiciansbelieve such symptoms tobenothingmore thanan
“autoimmune”reactiontoapreviousinfection.Persistenttickbornein-
fectionsarewhatsomehavelabeledtobea“post-Lymesyndrome.”

LymediseasewasnamedafteraConnecticuttownwhereaclusterof
patientswerefound(OldLyme).ExpertshaveknownfordecadesthatLyme
isa serious infection thatmaynot respond toantibiotics.AConnecticut
Rheumatologistwasthefirsttosuggestthatpatientsmay haveanautoim-
munedisorderratherthanongoinginfection.Thetheoryatbestappearsonly
partlycorrect;butpeoplecontinuetopromote“post-Lymesyndrome.”32

Patientswithpersistingsymptomshavebeentestedyearsaftermulti-
pleantibiotics.Mybloodforexample,revealsculturable Bb spirochetes.
IamnegativebyCDCstandardizedtestsforLyme.Itcannotbeargued
thatIhavenothingbutanautoimmunereactionyearslaterwithoutsub-
sequentexposure,whenlivingspirochetesaredetectableinmyblood.

Long-termantibioticsarehelpfulifyouaskLymepatientsandtheir
physicians.Arecent,limitedstudyconcludedthatlong-termantibiotics
have little tonobenefit forLymepatients.However the reality is that
Lymepatientsachievewellnessusinglongerorrepeatedtreatmentpro-
grams.Someofthesetherapiesincludetheadministrationofpulsedand
combinedantibiotics;aswellasothersupportivenutritional,detoxifica-
tion,oxygenation,antibody,methylation,and/orendocrinetherapies.7

Signs of Acute Lyme Disease  Infection
Thenextpageshowssomeexamplesofthekindsofrashesthatmay

appearinsomeLymepatients.Notallpatientsdeveloparash,andnot
allrasheshavethedistinctive(hallmark)“bull’s-eye”appearance.
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Allimagesthispage:DawnBirlingexceptbottommiddleandbottomrightareCDC/AnnaPerez.

Various Lyme rashes. Size and appearance varies
andmaybehardforphysicianstorecognize.Rashes
aregenerallynotpainful.Patientsmayhavenone,
singular,multiple,orrepetitiverashes.
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DuringacuteLymeinfection,alongwithotherphysicalsymptoms,
approximately30-40%ofpatientshavesomekindofrash.Typicalcases
haveacentralbitemarkwherethetickfedorwasremoved.(Besure
toremoveanyremainingmouthpartsifseen.)Asmallareaof redness
formsaroundthebitemark.ThisiscalledanErythema migrans(EM)
rash.“Erythema”means“red”and“migrans”meanstomigrateortogo
away.ItisalsocalledanErythema chronicum migrans(ECM)rash.

The rashexpandsoutwardlyoverdays.Theremaybea fleshcol-
oredareainsidearedcircle,lendinga“bull’s-eye”(target)appearance.
Abull’s-eyerashisahallmarksymptomofacuteLymeinfection.Rashes
disappearwithouttreatment,butthisdoesnot“cure”thepatient.

The disappearance of a rash reveals that the infection has spread 
beyond the skin into other parts of the body. Somepeopleneverhave
arash.Othershaveplain,blotchy,ormultiplesmallerrasheswhichap-
pearelsewhere;andoccasionallyreappear.Daysorweekslater,addi-
tionalrashesmayemergealoneorinmultiplesanywhereonthebody.
Theymaypresentasringsorblotchesthatareround,oval,orsimpleand
vagueredareas.PatientscanhaveLymeandothertickborneinfections
withouteverhavinganykindofarash.Person-to-persontransmissions
occur,especiallymother-to-child(inutero)transmission.Tickbornein-
fections can be transmitted through contaminatedhuman body fluids
(i.e.saliva,breastmilk,blood,andurine).165

Other types of rashes may ap-
pear.Thesemaybecausedbyother
serious infections such as Rocky
Mountain spotted fever. This rash
has a distinct spotted appearance.
Suspectedcasesshouldseekimme-
diatemedicalattention.

Tick exposures should be dis-
cussed with a physician. Be sure to
recall recent travel, occupation, rec-
reation,pets,andhomehabitat.Phy-
siciansshouldnotrelyuponmapsor
casenumberstodecideinfectionrisk.
Patientsareoftenbitteninareasnot
felttobeendemic(highlyprevalent)
fortickbornediseases.
Left: A child with the characteristic rash of Rocky 
Mountain spotted fever, aserious tickborne infection
thatcanbefatal.CDCimage.
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Common Tickborne Illness Symptoms
Ticksareverysmall.Unlessapatientremovesanengorgedtickfrom

theirbody,theymaybecompletelyunawaretheyhavebeenbitten.Dur-
ingthefirststageofacuteinfection,mostpatientswhohavebeenbitten
byaninfectedtickmanifestflu-likesymptoms.Ifa“flu”occursduring
thesummer,Lymediseaseshouldbesuspectedevenifnobiteisrecalled.
Tickborneinfectionstypicallybeginwithmoderateandmigratingpains,
malaise,andfatigue.Dependingupontheinfectionscarriedbythetick,
symptomsmayremainmild,orrapidlyprogresstoseriousillness.

Themostcommonly reportedsymptomsofmanyacute tickborne
infectionsaresimilar.Infectionsmayincludethefollowingsymptoms.
ThesemaybeproducedbyLymealone,orbyanycombinationofaddi-
tionalinfections(co-infections).Itisimportantforpatientstotellphysi-
ciansiftheysuspectorareawaretheyhavehadatickbite.

-Characteristiccircular“bull’s-eye”rashatbitesitewhichspreadsoutward
-Rashesinotherpartsofthebody,notnecessarilyring-shaped
-Anysizeorshaperashthatisnotnecessarilyitchyorpainful
-Sorethroatand/orflu-likesymptoms,especiallyinthesummer
-Mildorsevereheadachesormigraines;unexplainedheadorsinuspressure
-Unexplainedhairloss,scalporskinbecomespainfultothetouch
-Twitchingoffacialmusclesorothermuscles;facialparalysisorBell’spalsy
-Tinglingornumbnessoffacialmuscles,oranypartofthebody
-Unexplainedpaininjaworneck,swollenglands
-Painorswellinginoraroundtheeyes
-Visionchanges;lightsensitivity,uveitis,conjunctivitis,increased“floaters”
-Reducedhearing;earpain;ringingorbuzzingsounds;tinnitis
-Hypersensitivitytosoundoreasilyoverwhelmedbysoundormovement
-Jointpainorswelling;painmigratesthroughoutthebody
-Musclecramps,stiffnessinmusclesorjoints
-Irritabledigestion,diarrhea,nausea,vomiting,constipation,gutdysbiosis
-Painfulchest,back,ribs,orotherbones
-Shortnessofbreathor“airhunger”
-Heartblock,arrythmia;palpitations,extraormissedbeats
-Newpanicattacksorunexplainedanxiety,paranoia
-Nightsweats;unexplainedfevers(highorlow)orchills
-Shaking,tremors,feelingofvibrationorbeingjittery
-Burning,stabbing,orinsectbite-likepainsinthebody
-Weakness,fainting;balanceorcoordinationproblems
-Partialorcompleteparalysisononeorbothsidesofthebody
-Lossofspeechormotorskills;troublespeakingand/orswallowing
-Dizziness,vertigo;difficultywalking
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-Posturalhyper-orhypotension/rapidbloodpressurechangesonpositionchange
-Tinglingsensationsorpinpricks,especiallyinextremities
-Lightheadedness,woozyfeelingorincreasedmotionsickness
-Hypersensitivitytomovement;lossofawarenessofbodyintimeorspace
-Moodswings,irritability,suddenoutbursts,rage;newcompulsivebehaviors
-Unusualorsuddendepression,irritability,suicidal/homicidalthoughts
-Newfrequentnightmares(adults),nightterrors(children),sleepwalking
-Incontinence;lossofbladderfunction/control;nightlytripstobathroom
-Visualorauditoryhallucinations(seeing/hearingimaginarythings/sounds)
-Disorientationandmemoryproblems;feelingoreasilygettinglost
-Feelingof“losingyourmind”;scatteredthinking,lossofconcentration
-Confusion;communicationissues,troublefollowingconversations,dementia
-Slurred/slowedspeech;stammering;dyslexicspeechorwriting
-Goingtothewrongplace;forgettinghowtoperformsimpletasks
-Lossofinterestinsex;sexualdysfunction
-(Females)Unexplainedmenstrualissues,pelvicpain,breastpain/discharge
-(Males)Testicularorpelvicpain
-Unexplainedweightgainorloss;suddenchangeinappetite
-Suddenallergiestofoods,chemicals,andothersubstances
-Extremefatigue;daytimeorexcessivesleepinessorinsomnia
-Nystagmus,arthritis,hydrocephaly,especiallyinchildren
-Changeinoverallbodytemperature(toohigh/toolow)
-Afluthatyouhadbutafterwhichyouneverseemtorecover35-41

Aswecansee,manyofthesesymptomsarefoundinanassortment
ofmedicalconditions.Itisnowonderthatphysiciansmayhaveadifficult
timedetectingacute tickborne infections inpatients.This is especially
trueifthepatientdoesnotrecallatickbiteoriftherewasnorash seen.

Lymediseaseiscalled“thenewgreatimitator.”Itssymptomsmimic
manyotherillnesses.Withatickbite,anynumberofinfectiousagents
maybetransmitted.Ticksare“dirty”creaturessincetheyfeeduponwild
anddomesticanimalsbeforespreadinginfectionstohumans.

Physicians, please entertain the possibility that infectious diseas-
es may be a part of your patient’s illness. Insect-borne infections are
commonplacethroughouttheworld,althoughtheyareseldomconsid-
eredasasourceofacutesymptomsinpatients.

Ifapatientclaimsnottofeelwelldespiteantibioticsorothertreat-
ments, then please assume that the patient is telling the truth. Most
peoplehavebetterthingstodothantovisitnumerousdoctorssimplyto
complainaboutthe“achesandpains”ofdailyliving.Inatrulyhealthy
patient,noachesorpainsshouldeverbefound.
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What Do Chronic Tickborne Infections Look Like?
Once theBborganismdisseminates fromtheskin to thebody, (a

fewdaystoaweek), infectionprogressestothesecondstage.Symp-
tomsmaycontinuefromtheinitialinfection;orceaseonlytosurface
months to years later. Rarelythesecondstagewillappearadecadelater.
Generallyspeaking,symptomsgrowsteadilyworseovertime.

Thesecondstageoccurseitherbecausetheinfectionwasuntreated,
orbecausesomeoftheinfectionwasresistanttotreatment.Despitea

Symptoms of Disseminated Infection
Left:Theauthorin2000withleftsidedBell’spalsyandBorrelial Lym-
phocytoma ofleftear(swelling,redness).Notedroopyeyelid.Dura-
tion of palsy was 9 weeks.Treatment was intramuscular Rocephin.
Thepatienthadtemporarylossofmultiplecranialnerves(forehead,
left,middleareasoftheface,nosenseofsmellortaste).Therewas
difficultyeatingandswallowing.Painfromscalptoleftear,jaw,neck,
shoulderandmid-back.
Multiplemisdiagnosesincludedshinglesofthecranialnervewithout
pustules,spiderbite,virus,andidopathicpalsy.Fivephysiciansina
Lyme-endemicstateignoredthepatient’sindicationthatshehadatick
bite.Bell’spalsyisacommonsignofearlydisseminatedLyme.

Above left: Swelling of a man’s left knee from
Lymearthritis.Right:Swollenlegandankleina
non-obeseLymepatient.Swellingmaybesevere
orbarelynoticeable.ImageCDC/AnnaPerez.

Left: 50 year old female Lyme patient
withdiffusehairloss.Patienttestedposi-
tiveforantibodiestoBartonella henselae, 
Borrelia burgdorferi, and Mycoplasma 
pneumoniae. 

Althoughthepatientwasnottestedforan-
tibodiestoChlamydia pneumonia, thehair
loss pattern is consistent with other pa-
tientswhotestpositivefortheinfection.

Lowthyroidand“female”hormonesalso
contributetohairloss.Somepatientswith
hairlosshavesupplementedtheirdietwith
biotin.Bbspirochetesaresaidtobindto
collagenandtobiotininthebody.49,50
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myriadofsymptoms,routinelaboratorytestscanreturn“normal”with-
outobviousevidenceofinfections.Onlyspecialtickborneillnesslabs
lookforspecialmarkerstodetecttickborneinfections.Thesymptoms
of“early”disseminatedorsecond-stageLymediseasearelistedhere,
includingthosewhichcontinuefromtheacuteorfirststage.

-Bell’spalsy(facialparalysisanddrooping)
-Arthriticpainandlossofmobility,withorwithoutjointswelling
-Neurologicalsymptoms
-Buzzingsounds,tinnitis/ringingoftheears,hearingloss
-Poorbalanceandcoordination,difficultywalking
-Irritability,depression,suicidalthoughts
-Paranoia,delusions,chronicdepression,hypervigilance,OCD
-Hypersensitivities/neworincreasedallergies
-Meningitis,cranialneuritisorencephalitis
-Lesionsinthewhitematterofthebrainororgans(seenonSPECTorMRI)
-Seizuresorstrokes
-Markedandrapidhairloss(especiallydiffuse)ineithersex
-Unexplainedswollenglands,sorethroat,chronicdrycough
-Paralysisornumbness,tinglingornumbnessinextremities
-Chronicgastritis,reflux,abdominalcramps,gutdysbiosis
-Irritablebladderorbowel,cystitis
-Visualandauditorydisturbances,hallucinations
-Cognitivedifficulties,confusion,dementia,memoryproblems
-Disorientation,goingtothewrongplace
-Rapidlychangingeyesight,suddenreadingdifficulties
-Pain,swelling,orpressurebehindeyesandsinuses
-Twitchingorlockingoffacialorothermusclesofthebody
-Chestpains,difficultybreathing,shortnessofbreath
-Cardiovascularproblems,arrhythmias,heartblock
-Problemswithspeech,difficultyswallowing,gagging
-Suddenincontinencewhentherewasnopreviousproblem
-Menstrualproblems,pelvicpain,testicularpain
-Sexualdysfunction,suddenlossoflibido
-Obsessivecompulsivebehaviors,attentiondeficitdisorders
-Personalitydisorders,bi-polarorirrationalbehavior,unusualargumentativeness
-Emotionallability

ThenumeroussymptomsofearlydisseminatedLymediseasemay
confuse the most astute physicians. Once the initial symptoms (and
rashesifany)disappear,Bbhasenteredintothecentralnervoussystem
and/or other organ systems in the body besides the skin.This occurs
hours,days,orweeksafter initial infection.Symptomsmaydisappear
foratime,ortheymaycontinueasthepatient’shealthdeclines.

Chronic arthritis is commonly reported in patients with persistent
infections.Neurologicproblemsoccurinroughlyhalfofinfectedpatients.
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Cardiacmanifestationscanappearchronicallyoronlytransientlyalong
withneurologic,arthritic,orocular(eye)symptoms;oranyonesymptom
maybetheonlyonenoticed.Symptomsvarywidelybetweenpatients,
andaresignificantlyimpactedbystressorsincludingsurgery,injury,nu-
trition,immunefunction,emotionalconflict,toxicmetalburden,andthe
numberandtypeofotherinfectionspresentinthepatient’sbody.

Somephysiciansprefertoperformalumbarpuncture(spinaltap)to
ruleoutLymedisease.Thisisaprocedurethatcansometimesindicate
Lymediseaseinasubsetofpatients.Itshouldbecarefullyconsidered
sincetheprocedureispainfulandrisky;andLymeorco-infectionssuch
asBartonellamaynotalwaysbeevidentinspinalfluidsamples(CSF).

Spinaltapsarenotroutinelyrecommended,andanegativetapdoes
notruleoutLyme.Eveninpatientswithmeningitis,antibodiesarefound
in the CSF in fewer than 13-20% of patients with acute or persistent
Lyme.Whentapsareperformed,somephysicianslookforelevatedpro-
teinsandwhitecells,aswellasotherevidenceofinfectiveproteins.8-10

AnothermarkerthatissaidtobeusefulisCXCL13.Thisisamarker
foraproteinthatinfluencesimmuneBcells.Itisproducedbythegut,
liver, spleen, and lymphnodesduring infection.This is akeymarker
foundinthe“rare”autoimmunediseaseMyasthenia gravis (MG).Since
MGisaneuromusculardisorder,thepresenceofthismarkerhintsthat
MGmayhaveatickborneinfectionatitscore.55,56

IfLymeinfectionsremainuntreatedduringstagetwo,thenthethird
or tertiary stage of infection occurs.This is sometimes referred to as
latestage,disseminated,orchronic Lyme disease.Somephysiciansdo
notbelievethatthisformofLymediseaseevenexists.Bythisstage(up
toamonthtoadecadelater),patientsareseriouslyillwithobviousand
debilitatingsymptomswhichcanbelife-threateningandcompletelydis-
abling.Someofthemoreobviousandserioussymptomsinclude:

-Encephalomyelitis,encephalopathy,asepticmeningitis
-Painfulradiculopathies,peripheralnervepalsies
-Chronicarthritisinoneormorejoints,particularlylargejoints
-Allergies,chemicalsensitivities,nutritionaldeficiencies,metabolicsyndromes
-Starvation,wasting,orCrohn’sdisease-likedigestiveissues
-Dysautonomia,PosturalOrthostaticTachycardiaSyndrome(POTS)
-Vasculitis,thrombosis(bloodclots,hypercoagulation)
-Tourette’s-likesyndrome,seizures
-Cancer(tickborneinfectionspredisposepatientstocertaincancers)
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DisseminatedLymediseasemayoccasionallycontributetopsychi-
atricdisorders(particularlydepressionandrage)sincetheorganismsse-
verely impact endocrine and hormone function. Disordered hormones
andneurotransmittersmaycontributetodepression,bipolarstates,panic
attacks,schizophrenia,dementia,paranoia,anorexianervosa,attention
deficit disorders, autism, obsessive-compulsive disorders, hypervigi-
lance,fearfulness,rageandsleepdisorders,and/oraflataffect.Thehy-
pothalamus(baseofbrain)isacommontargetoftickborneinfections.35

Patientswithpossiblepsychiatricdisordersmaybenefitfromathor-
oughscreeningfortickborneillnesses.Ifinfected,symptomsmaylessen
orresolveaftertreatment.Antibioticsthatpenetratetheblood-brainbarrier
aremosteffectiveinpatientswithneurologicorneuropsychiatricissues.
SomeLymepatientsarediagnosedasdepressed.Quitefrequently,some
physiciansdonotbelievepatientsremainillaftertreatment.Patientsmay
bemisdiagnosedwithadelusionalorconversiondisorder;orasifthey
aredepressedwhentheymerelyhavepersistentinfections.Evenso,some
patientsdobenefit fromvery low-doseantidepressantswhichactupon
dysfunctional neurotransmitters. This can temporarily improve mood,
musclepain,andcertainneurologicsymptomsinsomepatients.13,16

Tickborneagentsproducetoxicproteinscalledneurotoxins.Neuro-
transmitters(signalingnerves)andtheirassociatedchemicals(i.e.dopa-
mine,serotonin,acetylcholine)areindisarrayduringchronicinfections.
Misfiringnervescanaltersleeppatterns,brainandmusclefunction;and
causechronicoverstimulationandcentralandautonomicnervoussystem
irritability.Thiscanupsetbloodpressure,breathing,balance,bodytem-
perature,digestion,andotherbodyclockfunctions(circadianrhythm).

Intickborneinfections,physicianssometimestreattosupportproper
neurotransmitter function. Ill patients may benefit from a rebalanced
brainandbodychemistryincludingaminoacidsandmicronutrientsto
helpthebodyheal.Itisextremelyimportanttoeliminatetoxinsthatare
producedbyinfectiousagents;particularlyduringantibiotictreatments
whendie-offreactionsmayproduceatemporaryincreaseinsymptoms.

Inresponsetothepresenceofdyingmicrobes,patientsmayexperience
aJarisch-Herxheimer reaction(herx),andaresultantchemical(cytokine)
storm.This temporarystatesignificantly impactssymptoms,especially
in patients with chronic infections. Unpleasant reactions are mediated
withantihistamines,non-steroidalanti-inflammatories(NSAIDS),steam
baths/saunas,lemonjuiceandoliveoildrinks,enemas,orcolonicstore-
duceammonialevels;aswellasothertherapies.Severe“herxes”canbe
life-threatening,butmostreactionsareuncomplicatedandshort-lived.
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Herxesarenotimmediatereactions.Rathertheymayemergewithin
hoursordaysofinitialtreatment.Thedurationvariesfromhourstodays.
Flaresmayeruptintandemwiththeorganism’sgrowthcycle(roughly
everyfourweeks),andsymptomsmayworsenduringaflare.Theinten-
sityofherxestendstodeclineasinfectionlevelsdecline.Sinceantibiot-
icskillBbduringitsgrowthphase,therapiesmayneedtoextendbeyond
asinglecalendarmonthtotargetnewlygrowingorganisms.

Aboutonethirdofthepopulationhasagenemutationwhichinterferes
withtheimportantenzymeMethylenetetrahydrofolate reductase (MTHFR).
Thisenzymecontributes topropergenemethylation, folicaciduse,and
breakdownoftheaminoacidhomocysteine.Itisresponsibleforthehouse-
keepingofdamagedgenesandbacterialdebris;andmaintainingvitaminB,
methionine,andSAMelevels.Genesareregulatedbyenzymes(methyla-
tion).LymepatientsareusuallydepletedofB,D,andothervitamins.Many
benefitfromliquid,sublingual,oral,orcompoundedvitamininjections.

Physicians might consider testing chronic Lyme patients for the
MTHFRgenemutation.Ifpresent,itmayhavebeendamagedcongeni-
tally,bychemicals,byradiation,orby infections including tickborne
illnesses.Deficienciesorelevations in thisenzymemaylead toheart
attacks,strokes,veinthrombosis(clots), inflammatoryboweldisease,
chronicdisease,cancers,andneuropsychiatricsymptoms.11

Properdetoxificationofthebodyrapidlyimprovesmanyphysicaland
psychiatricsymptoms,especiallyinpeoplewithtickborneinfectionsand
heavymetal,metalloid,orothertoxicburdens.Patientsmaybenefitfrom
testingandremovalofheavymetalsandmetalloids.Someclinicsprovide
intravenousororaldetoxificationprotocols.Ingeneral,bloodandchallenge
testsarebetterpredictorsthanhairsampling.Mostpeoplecarryalifetime
ofmultipletoxinsintheirbodies.Peoplewithchronicinfectionscannotre-
movetheseadditionalburdens.Excesstoxinscontributetoneurotoxicity.12

Tickborneinfectionsymptomsalsoseemtoimprovewhenfluorides are
removedfromdietandhealthcareproducts.Fluorides and other chemicals 
can mutate bacteria including spirochetes.Proper immune systemand
brainfunctionbeginswithinthegut. Anovergrowthoftoxicbacteria
inthehumangutmustalsobeaddressed.Importantnutrientsarecar-
riedthroughoutthebody,soweliterallyarewhatweeat.Whennutri-
entsaredepleted,enzymescannotbeproduced,genescannotexpress,
damagecannotberepaired,andenergycannotbemanufactured.Bal-
ancing gut function, detoxification, correcting diet, replenishing al-
teredintestinalflora,andrepairingnutrientandenzymedeficiencies
areotherimportantcomponentsofhealingtickborneillnesses.13,16
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Two: The Deeper Issues
Co-Infections: What Else Comes Along For the Ride?

Ticksareexposed toanumberofenvironmental toxins.Chemical
andmicrobial insecticidesandindustrialpollutantsareofcoursethemost
common.Tickscrawluponplantswheretheyareexposedtonaturaland
artificial spores, toxins, molds, viruses, and fungi.What they acquire
thereandduringabloodmealfrominfectedinsects(i.e.mothlarvae),or
animals,birds,orreptilesdetermineswhichinfectionstheytransmit.The
interactionsbetweenenvironmentalmicrobesandwhatlieswithinatick
guttogethercontributestohumantickborneinfections.13,16

Ticksexposurestomicrobialinsecticidesmayplayapivotalrolein
tickborneinfections. Insecticidesarefedto,orappliedtolivestockani-
mals,crops,andtoforestedareas.Morerecently,insecticidesarebeing
geneticallyengineereddirectlyintoplantstobypasstheneedforexter-
nalpesticideapplications.Insecticidesareusedinmanyindustries.

During the 1850’s, scientists began using insects, fungi, bacteria,
andparasitizinginsectstocontrolinsectpestsuponagriculturalcrops,
foodstores, and livestock.Over time these techniquesevolved to in-
cludechemicals.Oncechemicalpesticidesfellbythewaysideby1970
duetotheirtoxicitytowildlifeandhumans,theonlyinsecticideswhich
remainedforusewerelargelythoseofamicrobialnature.

Theseinsecticideshavealsoevolvedoverthepastcenturyandahalf.
Igointogreatdepthabouttheseinmytickborneinfectionbooks.Itisnot
enoughtosimplyknowwhatsuchformulascontain.Weneedtounder-
standhowtheyimpacttargetedinsectandarthropodpopulations;aswell
astheirlevelofsafetyuponandwithinfoods,animals,andhumans.

Thepublicmaybeinterestedtolearnthatanimportantsoilbacteriahas
longbeenusedasamicrobialinsecticide.Thisbacteriumiscloselyrelated
totheinfectiousagentcalledAnthrax. Thebacteria,whichiscalledBacil-
lus thuringiensis or“B.t.”isusedasamicrobialinsecticide.Intheinsector
arthropodbody,itdestroygutcellsandcreatesholesinthetissues.Latent
infectionswouldnormallystaywithingutcellsandincapacitateorkillthe
insectortickoveralongperiod.Microbialinsecticideswhichdegradegut
tissuesanddelivertoxiclab-designedinfections significantly speed up the 
killing action of latent infections by reactivating and augmenting them.

Tickshaveauniquedigestiveprocess.Theydonothavestomachacids
tokillnaturalorinsecticidalmicrobestakeninduringameal.Theydirectly
digesttheirmealswithintheirgut(epithelial)cells.Fromthemid-gut,in-



gestedmicrobesmaketheirwayintothetickbody.Oncesystemicallyin-
fected,a tick can expose a host to infections when feeding, regurgitating, 
or excreting wastes before, during, or after its blood meal. Atickcaninfect
ahostsimplyon contact, andnotjusthoursafterameal.13,16,165-168

Thereactivationoflatentinfectionsininsectsandarthropodsisade-
siredgoalofgenetically modified (GM)microbialinsecticides.Theirspe-
cificpurposeistodamageguttissues,releaseGMtoxinsandmicrobes;
andreactivatelatent(intracellular)infections.Theyarehighlytoxicand
efficientpestkillers.Ticksthataresystemicallyinfectedcananddospread
infectionstoahostorhosts,andtotheiroffspringbeforedying.

Overdecades, insects and arthropodshavedeveloped resistance to
insecticideformulas.Thereforescientistsaredesigningincreasinglycom-
plex formulas to eliminate ticks and other pests. Some of the surpris-
ingtoxinsandmicrobesthathavebeenormaybeaddedtoinsecticide
formulas include scorpion, seaurchin, spider, and frog toxins;human
proteins(genes);plantandinsectviruses,andevenseriouspasthuman
healththreats,suchasbubonic plague.13,16,18-23,195

Whenpatientspresentwith symptomsaftera tickbite,physicians
shouldconsiderwhether to check forother tick-transmitted infections
(co-infections).Multiple infectionsarecommonlyseenwith tickborne
illness.Theseinfectionsseemtovarybygeographicregion.Someofthe
morecommonlydetectedinfectionsincludethese;someofwhichlive
insideofcells(intracellular).

-Human Monocytic or Granulocytic Ehrlichiosis (HME/HGE)
-Bartonella henselae, Afipia felis, andotherbartonellaandafipiastrainswhich

 causehumancatscratchfevers161,162

-Anaplasma phagocytophilum
-Giardia species
-Leptospires and Leptonemas (Icovertheseagentsinaseparatesection)
-Microsporidia, Sporozoa, Piroplasms, otherprotistsincludingCoccidians:
 Babesia (Malaria-like,commonstrains:B. duncani, B. microti, B. divergens)  

 Cryptosporidium  
 Cyclospora  
 Isospora  
 Toxoplasma gondii

  Protomyxzoa rheumatica (FL1953)
- Theileria microtiandotherspecies(livestockinfections,f/k/aBabesia microti)
- Chlamydia pneumonia(surprisinglycommoninLymepatients)
-RockyMountainspottedfever(Rickettsia rickettsii)
-Mycoplasmas(especiallystrainsM. pneumonia, hominis, fermentans, penetrans)
-Pseudomonasspecies(P. fluorescens, P. aeruginosa)
-Spiroplasmas(coveredinaseparatesection,thesearemycoplasma“parents”)

No	Picnic	 ��
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-Tickbornerelapsingfevers(manyspecieswhichmaybepartofaBbagent)
-Tickparalysis
-STARI(SouthernTick-AssociatedRashIllness)orBorrelia lonestari
-Borrelia miyamotoi, B. andersonii, B. japonica orotherLyme-like infections

thataremorecloselyrelatedtotickbornerelapsingfeversthantoBb.Thismay
mean they lack a key component of a mutated Bb spirochete (i.e. the spiro-
plasmaorleptonemaportion).

-Tularemia(rabbitordeerflyfever)
-Brucellastrains(Maltafever,Brucellosis,Bang’sdisease)
-Q-Fever(Coxiella burnetii)
-Helicobactor pylori
-Clostridia species
-Legionella species

OtherinfectionsarecommontoLyme-transmittingticks,including
regionally-dependentparasites,fungiandviruses.Thefollowingviruses
havebeenisolatedfromLyme-transmittingticksaroundtheworld.

-Rubivirus(Rubellavirus)
-Powassan(deertick)virus
-Tickborneencephalitis
-RussianSpring-Summerencephalitis(RSSE)
-AustralianX(MurrayValleyencephalitis)
-Californiagroupviruses(commonlyfoundinticks)
-Coronaviruses(i.e.Rundevirusofseabirdticks)which cause persistent infections
-Reoviruses(insectandplantvirusescommonlyfoundinticks)
-Poxviruses(i.e.mousepox;alatentvirusinwildandlabmousepopulations)
-Rabies(relatedtomostoftheaforementionedviruses)
-Lone Star virus(Strain“TMA1381”firstisolatedfromLoneStarticks[Am-

blyomma Americanum]in1966-1967).
-Anyofanumberofplantandinsectvirusesandbacteriae13-16

Tickborneinfectionsmayincludeatick-transmittedArbovirus (“Arbo”
=Arthropod-borne).Eachviruslistedaboveisatick-transmissiblearbo-
virus. Some of these viruses have never been considered to be part of
tickborneinfections,andyetvirusesappeartobeanimportantaspect.Ar-
bovirusesproducesymptoms thatare similar to thoseofLymedisease,
includingfever,fatigue,rashes,encephalitis,conjunctivitis,adenopathies,
andarthralgias.ThedifferencebetweenLymediseaseandarbovirusinfec-
tionsaresaidnotalwaystobeplainlyevident.Somesymptomsof“Lyme”
maybecomingfromanarbovirusportionofatickborneinfection.48

Thereseemstobeatick-transmitted virusattheheartofsomeorall
Lymedisease,STARI,Morgellons,orothertickborneinfections.This
isimportantbecauseresearchshowsthatBbspirocheteshavearesident
virus.Itisabacteriophage (virusthatinfectsbacteria).Avirusexplains
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therelapsing/remittingsymptomsofLymeandrelatedinfections,espe-
ciallywherespirochetesortheirvirus-infectedremnantspersist.Virus
typecouldcertainlycreatedifferencesbetweenLymeborreliaanddis-
similarborrelia(i.e.B. lonestari, B. miyamotoi, B. andersonii).165,169

Viral Reactivation
Tickborneinfectionsarecomplicatedbythelandscapeofthehuman

body.Importanthumanvirusesarecommonlydetectedintickborneinfec-
tionpatients.These includeEpstein-barrvirus(EBV),Cytomegalovirus
(CMV),and/orhumanHerpesviruses(HHV-1,HHV-2,HHV-6,HHV-7).

Tickborneinfectionscomplicateaheavilyburdenedhumanimmune
system.Mostpeoplecarrya lifetimeofexposures tonatural infections,
vaccines, chemicals, heavy metals, and other toxins. When confronted
withtheadditionoftickborneinfections,thebodyisunabletoproperlyde-
fenditself.Wemaywonderfromwherehavesomeofthesevirusescome?
Somearearesultofpastinfections,whileothersaretransmittedbyatick
whichpreviouslyfeduponareptile,bird,orotheranimal.

Wealreadyknowthatlatentinfectionscancomebacktolifeinside
a tickbodyunderstress.Likewisewhenourbodiesarestressed, latent
virusescanalsoreactivate.Thereactivationoflatentvirusesalsooccurs
inwildandlaboratorymousepopulations.Miceareanimportanthostto
ticksandtoLymebacteria.13,16,42

Severalherpes virusstrainsarefrequentlyfoundinLymepatients.
OnesuchvirusisRoseola infantum,thehumanherpesvirus6(HHV-6).
Herpesvirusesarealsocommonlyfoundinticks.Roseolaisarelatively
mild viral infection thatmost people had in childhood. Somepeople
arenowpositiveforthevirusafteratickbite.ActiveHHV-6cancause
encephalitis,pneumonia,andbonemarrowproblems.170

I foundadescriptionofanEM-likerashcalledRoseola annulata 
inanoldmedicaltextbook.Thisrashisoddlysimilartothebull’s-eye
rashofLymedisease.Roseolaisalsocalledsixthdisease,roserash,or
Pseudorubella.HereisadescriptionoftheRoseola annulata rashfrom
my1857textbook:13,16,17

“On the lower extremities, and sometimes on other parts, we 
observe several rose-coloured rings, varying in diameter from 
a quarter of an inch to an inch. The colour of the skin within 
the rings is quite natural…several diseases of the skin have the 
same tendency to affect a ring-shape, the part within the ring 
being, in all respects, healthy.”
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ThiskindofrashcertainlyappearstoresembleaLymebull’s-eye
rash.The source says that a roseola infection may last from days to
severalweeks.Thisperiodisconsistentwiththedisplay,expansion,and
disappearanceofaLymebull’s-eyerash.Whileapastnaturalroseola
infectionmightprovideprotectionagainstanotherhumanroseolavirus,
itmaynotprotectus froman insect, animal,oryeastvirus from the
same,oracompatiblefamilytowhichwehavenonaturalimmunity.

Thesourcealsodescribestheconstitutionalsymptomsfoundwith
thishumanformofroseola/pseudo-rubella.Theyaresimilartothe“flu-
like”symptomsfoundduringacuteLymedisease,orthosecausedbyan
arbovirus.AreLymerashescausedbyatick-transmittedvirus?49-51

Reoviruses arealsofoundinticksthattransmitLymedisease.Reovi-
rusescaninfectbacteria.Theyalsoinfectfungiandyeaststhatareimpor-
tanttothetickborneinfectionstory.Inhumans,reovirusescausegutand
respiratoryproblems.Thehumanvirusesoftickborneinfectionpatients
canreactivate.Theaddedburdenoftickborneinfectionsweakenstheim-
munesystem.Ifsleepinghumanvirusesarereawakenedintoactivestates
justastheyareininsects,thenpeoplewithtickborneillnessesmayben-
efitfromanti-viralsorothertherapiestoaddressthesereactivations.49-51

Yeasts, Fungi, and Tickborne Infections
There are various fungi, yeasts, and environmental molds that are

foundintheareaswheretickslive.Thesepathogensarefounduponand
withintickbodiesbecauseofcontactexposures.Thesepathogenscer-
tainlymayplayanactiveroleintickborneillness.Someofthemostcom-
monfungiincludethosefoundinforestsandinmicrobialinsecticides.
Whenwildyeastorfungalstrainsintermix,theycancreatetoxicstrains.
Whileantibioticsareusefulagainsttickborneillnesses,anti-fungalsand
agentstoaddressyeastshaveproventobeadditionallyhelpful.13,16

Fungithatareinfectioustoticksandinsectsarecalledentomopatho-
genic.ThesefungitypicallyproduceAflatoxinsthatarehighlyneuro-
toxictohumans.Somefungalstrainsarepathogenic(infectious),while
others arenot (saprophytes).But the saprophytes canbecomepatho-
geniciftheybecomevirus-infectedoriftheymixwithtoxicstrains.25

Reoviruses can also infect fungi (i.e. chestnut blight fungus
Cryphonectria parasitica).Chestnutblight isan importantglobal forest
fungusofchestnuttrees.Oaksareanotherspeciesofteninfectedwithwild
yeasts(i.e.Saccharomyces paradoxus)andinfectiousfungi(i.e.Mycotypha 
indica).Oak wiltisanotherfungus(Endoconidiophora fagacearum n/k/a 
Ceratocystis fagacearum),butanytreefunguscaninfectticks.171-181,197,198
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Oakwilt iscommonamongoaks throughout theworld.Treesare
importanttothetickborneinfectionstorysinceinsectlarvaeandanimals
(i.e. moths, mice, deer) feed upon trees and their nuts.Animals are
importanthoststoLymebacteriaandothertickborneinfections.Tick-
transmissiblevirusesthatinfectfungiarecloselyrelatedtotick,mouse,
deer,andhumanviruses(i.e.Coloradotickfever,Eyach).Someofthe
reoviruseshavebeenisolatedfromLymediseasepatients.62-64

Tickstransmityeastandfungitohumansoncontact,orwhenfeed-
ing.Thisiswhyphysiciansmightconsidertherapieswhichtreatregion-
allyimportantforestfungiandyeastsintheirtickborneillnesspatients.
Itisalsowhyitmaybeimportanttoremediatefungaloryeasttoxins
which cause neurotoxin-related symptoms. The following fungi have
beendetectedinanduponLyme-transmittingticks.Thefirstsevenarealso
knowntobeusedasinsecticidesaroundtheworld.196

-Aspergillus flavus (fungiofcerealcrops,legumes)
-Beauveria bassiana*
- Isaria species
-Entomophthora
-Lecanicillium species(foundinConnecticutandNewYorkticks)
- Metarhizium anisopliae and M. flavoviride strains†
- Paecilomyces fumosoroseus (andotherspecies)
-Spicaria rileyi
-Sporotrichum globuliferum (foundinthemidwesternUnitedStates)
-Verticillium

*Used as an insecticide since the 1850’s in Europe, and 1867 in the US. One of the most common fungi used. 
†This fungus was launched in South Africa in 1998 and in other areas including Western Africa in later 
years. It is a commonly used fungal insecticide around the world.

Thenextlistincludesfungiknowntobepathogenictoticks;andthat
wereisolatedfromthem.Itisimpossibletoknowwhatkindoffungior
yeastsatickmaycarry.Anyappliedornaturalfungi/yeastscouldbecome
partoftickborneinfections.Somephysiciansusebroadspectrumanti-fun-
galsduringtickborneinfectiontreatmentstoaddressfungalinfections.
 Aspergillus flavus Blastomyces Candida 
 Chlamydia Coccidiodes immitus  Coelomomyces 
 Conidiobolus Cordyceps Cryptococcus
 Entomophaga Entomophthora Erynia
 Fungi imperfecti Fusarium Hirsutella
 Histoplasma Kluyveromyces lactis Lagenidium
 Lecanicillium lecanii Leptographia  Microascus brevicaulis
 Nomuraea Nosema* Pandora 
 Penicillium Simplicillium lamellicola Scopulariopsis brevicaulis 
 Tichothecium Tolypocladium Zoophthore13,16,24,25,43
*Nosema are microsporidia that were reclassified as fungi.
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Likelittletrojanhorses,fungalinfectionscarriedbytickscanalsohar-
bortheirownco-infections(i.e.yeast,mold,viruses,bacteria).Forexam-
ple,theinsecticidefungusBeauveria bassiana hasitsownparasite;afungi
calledMelanospora parasitica. Fungiarecommonlyvirus-infected.

Wildyeastsandfungiareimportanttothinkaboutsincetheymayad-
verselyinteractwiththeyeastsandothermicrobesfoundwithincommer-
cialmicrobialinsecticides.Theinteractionsbetweeninsecticidalmicrobes
andwhateverelsetickspickupfromtheenvironmentmayplayarolein
tickborneinfections.Inthesoilandinsidethetickgut,microbesmayshuf-
fleandmix(reassort)theirgenestocreatemutantortoxicstrainswhich
maybepassedtohumansthroughatickbiteorothertickexposures.

Howdowefixtheproblemoftoxicyeaststrainsiftheyexistinour
bodies?Remember thatwehavenaturalyeastswhichlive inourbody
includingCandida albicans. Weshouldthinkaboutreplenishingthegut
usinghealthybrewer’syeast(Saccharomyces cerevisiae)andotherprobi-
otics. Physiciansmayalsoneedtoeliminateunhealthygutbacteriasuch
astheopportunistichumanFlavobacterium,Weeksella virosa.13,16

Likeinsectsandarthropods,ourgutbacteriaebecomeinfectedby
themicrobesfoundinthefoodsweeat;fromourenvironment,andfrom
theinfectionstowhichweareexposed.Lymetreatingphysiciansare
wisewhopromotetheuseofvarioushigh-qualityprobiotics.Thesecan
helptorestoregutfloratohealthylevelsaftertheyhavebecomealtered
byinfections,apoordiet,and/ortheuseofantibiotics.

Physicians do not have the time nor ability to screen patients for
everyknowntickpathogen.However,theymightassesspatientsbased
on symptom presentation and known regional pathogens. It certainly
helpstolearnofthekindsofpathogenswhichlurkuponandwithina
tickbody.Whilenoonewishestoimaginehowmanytransmissiblein-
fectionsarefoundinsideaparticulartick,itisimportantforphysicians
nottotakea“onesizefitsall”approachtotreatingpatientswhohave
tickborneinfections.Eachperson’sinfectioncomplex isasuniqueasthe
infectedindividual;aswellasthetinytick(orinsect)thatbitthem.13,16

What in the World is Wolbachia?
Thereareotherhighlyimportanttick-transmissiblepathogensthat

maybecomepartoftickborneinfections.Tickscarryanumberoffungi, 
microsporidiae,protozoae,flukes,nematodes(worms),otherparasites,
andtheirsymbiont organisms.Oneofthemostimportantandcommon
tickborne parasites are nematodes. These are microscopic to visually
detectableworms(filariaorhelminths).Thesemicro-sizedwormsalso
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carryanimportanthumaninfectionfromtheirsymbiontorganism.
Asymbiontorganismisan infectiousparasite that lives inside the

bodyofanotherorganism.Ticksarecommonlyinfectedwithnematodes.
Asymbiontorganismthatnematodesrequire inorderforthemtobeable
toreproduceisatinyintracellularinfectioncalledWolbachia.13,16 

Wolbachiaisareproductivebacterialparasiteofnematodes,insects,
arthropods,animals,andhumans.Wolbachiamaycontributetohuman
infertility.TreatmentofWolbachia infectionsincludestheuseofatetra-
cycline(i.e.doxycycline).Patientswithtickborneinfectionsthatinclude
nematodes,showimprovementaftertreatmentwithdrugswhichtarget
the worms (anti-helminthics). Doxycycline is usually prescribed for
Lymedisease.Itmayhaveadualbenefitinthatitkillswolbachiainfec-
tionsinpatientswhoareco-infectedwithticknematodes.

Nematodescanburrowwithinthesofttissuesoftheeyes.Research
papersrevealthatamassivekillingofnematodesmaycontributetoaloss
ofvision.Theydiscussanalternativemethodofremovingnematodesus-
ingdoxycycline.Thedrugdoesnoteffectivelykillthenematodes,butit
doeskill theirwolbachia symbiont.Withoutwolbachia, thenematodes
cannotreproduce.Thustheydieattheendoftheirlifecycle,preserving
delicateeyetissuesfromtheeffectsofarapidnematodaldie-off.13,16,44,45

Silent Partners
TicksalsotransmitimportantFlavobacteria.Ibelievethatbacteria

fromtheCytophaga-Flavobacteriumgroupareanimportantaspectof
tickborneinfections.Thisgroupcontainstinyinsectvirus-infectedbac-
teriaewhichcausediseasesinticksandincropandforestryinsects.

Suchpestsincludebutarenotlimitedtocabbage,armyworm,silkworm,
gypsy,andothermothlarvae;Japaneseandotherbeetlelarvae,andother
insectsandarthropods.Thesebacteriaealsocommonly infect thewasps
andmiteswhichparasitizeticks.Bacteriaareoftenco-infectedwithintra-
cellularviruseswhichnormallylielatent.Latentvirusescanreactivatein
thepresenceofstressorsincludingradiation,insecticides,andchemicals.

Tinysawflyinsectbaculoviruses (i.e.borrelina viruses)havebeen
releasedbyscientiststoacceleratetheeffectsofmicrobialinsecticides.
ThesereleasesbeganinConnecticutduringthe1950’s,shortlybefore
thediscoveryofodd,mutatedspirochetesandtheConnecticutoutbreak
ofhumanLymedisease.Immediatelyafterfieldtrialswereundertaken,
techniquesoncultivatingtinyinsectvirusesandsamplesofsamewere
offeredgloballytointerestedlaboratoriesforinsecticidaluse.103-105

Theinsectbaculovirusesthatwerereleasedworkintandemwithagroup
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ofsoil-bornebacteriacalledExtremophiles. This isagroupofmicrobes
whichthriveunderextremeconditions.Extremophilesareverydifficultto
kill.Somespeciesliveinhighorlowtemperatures,andotherscannotbe
killedeveninouterspaceorwithnuclearradiation.Thebaculoviruseshave
anaffinitynotonlyforsoilbacteria,butalsoforarthropodsincludingticks.
Whenbaculovirusesandsoilbacteriaarecombined,theyworktogetheras
morepowerfulinfectiveagents.Myconcernisovertheirsafetyincluding
thepossibleextensionoftheirnaturalhostrangeduetotheirglobalpresence
andrepeatedusewithinorinadditiontomicrobialinsecticides.103-105,115

Extremophilesproduceenzymeswhichbreakdownagriculturaland
otherchemicals,nuclearwastes,industrialpollutants,andmicrobialin-
secticides.ThismayhelpGMmicrobesmixwith,contaminate,andbe-
comecontaminatedbyenvironmentalmicrobestowhichticksandother
bloodfeedersarelikewiseexposed.13,16

Someoftheinsectandarthropoddiseasescausedbybacteriathatarevi-
rally-infected(phages),*producepeculiarcolor-changingeffectsininsect
larvaesuchassilkwormandJapanesebeetlelarvae(i.e.“black,”“blue,”
“reds,”or“milkyspore”infectionsdiscussedintwoofmybooks).13,16

*Phages are tiny viruses that infect bacteria. Baculoviruses are phages.

TheBbbacteriumwasfoundtohaveaphage virus.Ibelievethat
when examined closely, Bb strains will reveal the presence of impor-
tantinsectvirusesandbacteria,includingsomewhichcannoteasilybe
detecteduponculture.Insectsthataresickwithsomeofthesebacteria/
viruscombinationscanonlybediagnosedmuchlikethewaythatLyme
patientsare–onthebasisofphysicalsymptoms.Thisisbecausethesein-
fectionscannotbeculturedinalaboratoryexceptwithhighlyspecialized
techniques.Therearenocommerciallaboratoryteststodetectmostofthe
extremophileagentsiftheymaketheirwayintoourbodies.13,16,100-102

Howeverthereareafewpatentswhichdescribehowtodetectbor-
reliaandextremophiles (inparticular sulfur-reducingbacteriaand their
extremophileviruses)fromwastewatersorfromurine.Someofthesebac-
teriaarenatural.Othersaregeneticallyengineeredtobecopperandmetal
toleranttoleachmetalsfromores;foroil/gas/mineralwellbores(insitu
mining),or tobioremediateacidmineandradioactivenuclearwastes.*
Extremophilesareuniqueastheyhavemultiplecopiesofgenesineach
cell.Thisallowsthemtopersistunderextremeconditions(orinthepres-
enceofantibiotics).Industriallyandagriculturallyimportantorganiccom-
poundscalled“Tweens”significantlyincreasetheirgrowth.184-187

*ThefirsthumanclusterofLymediseaseemergedinConnecticut,astatewitharichcoppermininghistory.

Research shows that the introduction of soil bacteria (Bacillus ce-
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reus) toculturesofCytophaga-Flavobacteria bacteria (CF)helpsthese
extremophilesgrow.Theglobally-usedinsecticideBacillus thuringiensis 
(B.t.)isacloserelativeofBacillus cereus andBacillus anthracis(anthrax). 
Thesesoilbacteriaeareextremophiles,andsoaresomeoftheinsectvi-
ruses mentioned earlier.This tells us that exposures to these microbes
maycauseinfectionsthataredifficulttodetect,andalsototreat.100,101 

SoilswhereB.t.isusedmaycontainahigherconcentrationoftheex-
tremophiles,includingtheCFgroupofbacteriaandtheirphageviruses.
Agriculturalandindustrialinsecticidesareoftenaccompaniedbychemi-
calfertilizers.Thesealsohelpcertainstrainsofbacteria,fungi,andvirus-
esthrivesincetheyaltersoilnutrients(i.e.increasemanganesecontent).
Bbbacteriathriveinmanganese-richenvironmentsincludinginsoilsand
watershedsintowhichsoilsdrain;butthenagainsodotheothermicrobes
whichlivein,anduponbloodfeedinginsectsandarthropods.106-108

GMinsecticidesalsousepolyhedrosis (polygonol)andgranulosis 
(granular) insect baculoviruses. Important phage baculoviruses of in-
secticidesincludeAutographa californica,Galleria mellonella, Helio-
this zea, Trichoplusia ni, andothers.Theseviruses are also found in
naturallyinfectedinsects(i.e.moths,sawflies)andarthropodsaslatent 
infections.Phage virusesincludingthebaculovirusescan“lyse”oropen
upspirochetestoinfectthem.123-128

TheAfricanSindbis virushasalsobeenusedextensively,includingto
geneticallyengineerfallarmywormlarvae(Sf9)cellstoproduce(express)
baculovirusgenesforinsecticides.Sindbisvirusisfelttobetheparentvirus
ofmost, ifnoteveryencephalitis-causing insect/arthropodarbovirus.Bb
bacteriaappeartohaveaninfectiousinsectarbovirus/phagecomponent.

Itisyetunprovenifgenesfrominsecticide-exposedinsectsmaketheir
wayintothehumanbodythroughtickinoculation.Itiswell-knownthat
insectsharborsoilbacteria,fungi,andviruses.Whatinsectsingestand
contactmutateswithintheirguttocreatenew,transmissibleinfections.

Natural microbes and those from insecticides are assisted in gene-
swappingprocessesbyagriculturalandindustrialchemicals.Thesemake
theirwayintosoilsandwatersheds;inparticulartowastewaterplants.We
alreadyknowthatinsecticidesaremeanttoreactivateinfectionsinsidethe
bodiesofinsectsandarthropods.Wedonothoweveryetknowiftheymay
beabletobehavesimilarlyinsidethehumanbodyaftertickinoculation.
Wearejustbeginningtolearnwhichmicrobesthriveinsidethebodiesof
ticks.Insectinoculationsarejusttheobviouswaythatmicrobesofdiseases
likeLymeorMorgellonsenterourbodies.Otherlessapparentroutesmay
includefood,orbywastewaterthathasbeeninadequatelytreated.129-133



��	 An	Insider’s	Guide	to	Tickborne	Illnesses

Anthraxandanthrax-relatedsoilbacteriaare in theenvironment.
Relatedspeciesarefoundatconsiderablyhigherlevelsinrecentdecades
duetotheuseofmicrobialinsecticides.Wemightconsiderwhethera
fermentablesoilbacteriacancauseorcontributetotickborne,ortoon-
contacthumaninfections.Anthraxsporessurviveinsoilsforhundreds
ofyears.Thereisaskin(cutaneous)formofanthraxcalled“woolsort-
er’sdisease.”Thisisananthraxinfectionwhichcausesulcerativeskin
lesions.ThelesionslookstrikinglysimilartothoseseenuponMorgel-
lonspatients(intermsofulcerationandscarringcharacteristics).

Atextbookwhichservedasanearlyguidebookforinsecticidede-
signdescribeshowBacillus anthracis (anthrax)sporesarefermentable
under certain temperatures in a neutralizedbouillon for twentydays.
Thisdowngradestheirtoxinstoaweakened,lessinfectiousstate.111

Sheepandothergrazinganimalsmayingestnaturalanthraxspores
andothersoilbacteriawhentheygraze.Inthesheepgut,anthraxspores
undergo a natural fermentation process where they become infectious.
Whatifasimilarprocessoccursininsectsormammalsthatareexposed
toanthrax-relatedsoilbacteria?Couldhumansbeexposedtoan“almost”
anthraxbyatickinoculationofmicrobesthatwerecontaminatedbynatu-
ralorman-madeinsecticideformulas?Couldaninfectedsoilspirochete
causeaveryLyme-likecutaneousanthraxdiseasecalledMorgellons?111

Does Morgellons Exist?
Agroupofpatientshaveturnedupsincethelate1990’swithanodd

illness and symptomswhichoften resembleLymedisease.There are
severalnamesthathavebeenassignedtothedisorder,includingneuro-
cutaneous syndrome, delusional parasitosis, and Morgellons.At first
glance,theso-calledMorgellonsdiseaseappearstobeamorecomplex
versionofLymedisease.Morgellonsconstitutionalsymptomsaresimi-
lartothoseofLyme;butwiththeadditionalburdenofstrangemulti-
colored“fibers”orhairswhichappeartogrowfromunsightlyskinle-
sions.Theselesionsarenotseenwith“typical”Lymedisease;andnot
allpatientswithMorgellonsmayhaveaBbinfection.87-95

AnAmericannamedMaryLeitaowascreditedwiththefirstreport
ofMorgellonsin2001,whenshenoticedthatanulcerativelesiononher
two-yearoldson’slipproducedstrangefibersorhairs.ThenameMorgel-
lonsdiseasewascoinedbyMaryafterfindingadescriptionofwhatshe
thoughtwasasimilarillnessina15th-centuryFrenchpublication.93-95

Onlyrecentlyhasanyonesaidtohaveculturedaborrelia strainfroma
Morgellonspatient’slesion.ForyearsLymephysicianshavebeentreating
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Morgellonspatientsaggressivelyusingantibioticswhichtargetborrelia 
strains.TheseantibioticsresolvemanyMorgellonspatient’ssymptoms,
includingthestrangefiber-producinglesions.Onlysomeofthemoread-
vancedcasesdonotseemtorespondtoantibiotics.96

InseveralofmyearlierbooksIdescribedMorgellonsasa“Lyme-
plus”infection.Itisthe“plus”partthatconcernsme.Ialsodescribethe
history of genetically modified organisms including formulas that use
genesfromthebacteriaAgrobacterium tumefaciens;aswellasimportant
insectviruses. Thisbacteriumcausestumors(galls)togrowoninfected
plants.Accordingtomyresearch,Bbstrainsappeartohavefungal,vi-
ral,spirochetal,andothercomponents.Anenvironmentally-acquiredin-
fectionisnotdifficulttoassume.ScientistshaveisolatedA. tumefaciens
fromsomeMorgellonspatients,butnotfromothers.13,16,97

Otherscientistshaveconcludedthatthisbacteriaisnotthecauseof
MorgellonswhentheycouldnotcultureA. tumefaciensfrompatientsam-
ples.Thismaymeanthatthepatientswerenotinfectedwiththebacteria.
Buttheabilitytocultureanagentisnotalwayspossible.Itcanremain
latent;andonlyfractionsoftheorganismmayberequiredtoswapgenes
(horizontally transfer)betweenplantsandperhapsinsectsoranimals.

Agrobacterium tumefaciens is a natural bacterium. It is also a fre-
quentlyusedbacterialvehicleinthegeneticlaboratoryforplantcultiva-
tion,forappliedinsecticides,andforplant-basedinsectresistance.The
useofonlyafewgenesinanexpression cassette arenecessarytomanu-
allyinfectplantcells.Theremaynotbeenoughgeneticmaterialavailable
todetectbyanylaboratorymeansininfectedinsectorothersamples.

Otherorganismsusedinthelabtotrans-
fergenesforGMproductsarePichia pasto-
ria,Escherichia coli (E. coli), andPseudo-
monas aeruginosa. Thefirstisafermentable
fungusthatcanbeusedwithbrewer’syeast
Morgellonslesions.PhotoscourtesyMarcNeuman,Augsburg,
Germany.



(Saccharomyces cerevisiae); for example to ferment microbial insec-
ticides during the manufacturing process.The last is an opportunistic
bacterium;andone that isused tobioremediatechemical andnuclear
wastes.Itcanalsobecontractedfromcontaminatedsurgicalproducts.
SomepeoplehaveexpressedconcernsoveraccidentalGMgenetrans-
fersbetweenplantsthroughcross-pollination;ortheaccidentaltransferof
GMformulasbydietorinsectinoculationtohighermammals.99

Aproblemwithsomeoftheseagents(i.e.Pseudomonas)isanability
toswapgeneswithothermicrobes.Forexample,it iseasytofindother
bacteriainahospitalsetting,suchasMethicillin-resistant Staphylococcus 
aureus(MRSA),or(plain)Staphylococcus. Both microbescancreateflesh
“eating”lesions.Eithermaymutatewithfungiorotherbacteriatocausea
Morgellons-likeinfectioninco-infectedpatients.

Likethesilkwormdiseasesthatchangethecoloroflarvalsilktored,
black, blue, and other hues; the peculiar hair-like fibers found among
Morgellonsskinlesionsproducesimilarcolors.Suchhuescanbemade
bykeratin, thefibrousproteinsubstance in thebody thatproducesour
skin,hair,andnails.Humanvellusandotherhaircanbecomestructurally
alteredduringtickborneandotherinfections.Theexactcompositionof
Morgellonsfibersareunknown.Keratinandcollagenbreaksdowndur-
ingtickborneinfections.Morgellonshair-likefiberscontinuetogrow,do
notalwayscomefromhairfollicles,andareoftenpainfultoremove.

JustlikeLymepatients,peoplewithMorgellonshavebeencalledcra-
zy,andhaveattimesbeendiagnosedwithdelusionalparasitosis.Perhaps
insectvirus-infected,fungi-likebacteriaareattherootoftheskinmani-
festationsofMorgellons.Thequestionofcourseiswhethertheinfective
cocktailaccidentallycontainslab-manipulatedgenesorissimplyahap-
penstanceofthemicrobesinatickgutorotherenvironmentalexposure.

TherecentdiscoveryofaBbstrainfromaMorgellonspatientskin
culturedoesnotnecessarilymeanthatMorgellonslesionsarecausedby
aBbinfection.HoweveritdoeslendcredencethatMorgellonshasanin-
fectioussourcewhichmayatleastsometimesincludeaBbspirochete.116

IfaBbspirocheteisinfectedwiththesameagentsfoundinaMorgel-
lonspatientwhodoesnothaveBb,theoutcomemaybesimilar.Bothmay
producesymptomsofMorgellons;onlytheLyme-pluspatientwillhavean
additionalspirochetalinfection.Thismaybewhysomeofthesameche-
motherapiesusedinLymetreatmenthelpmanyMorgellonspatients.Some
ofthepersistentinfectionsmaybeduetothepresenceofanextremophile
organism.Accordingtoresearch,therapiesforextremophilebacteriamay
includeBeta-lactamagents(i.e.imipenemorcefuroxime[ceftin]).116

��	 An	Insider’s	Guide	to	Tickborne	Illnesses
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Whathasalsonotyetbeendiscussed in theMorgellonsarena isa
Flavobacterium thatisknowntocauseadiseaseinfish;“cotton-wool”
disease.Theagent responsible for this infection isFlavobacterium co-
lumnare (ithasseveralnames).Itwasthoughttobeafungus,butitisa
bacteria.Therearealsoslimemoldsandothermoldsfoundinfishand
water,alongthelinesofSaprolegnia andAchlya whichproduceawhite
cottonyappearanceoninfectedfish.

Themolds,viruses,andbacteriafoundinfreshandoceanicwatersare
importantnotonlybecauseticksthriveintheseenvironments.Theyare
importantsincemigratorybirdseatamarinediet;andpatientswithMorg-
ellonspresentationsaretypicallyfoundalongcoastalareasandotherwa-
terwayswheremarinebirdsandtheirtickslive.

Afungal/viral/bacterialagentandrampantor“runaway”genesmay
explainMorgellons lesionsandtheirhairsorotherartifacts thatarenot
producedbyspirochetes.Lesionsmaybefromtickorinsectinoculation;
environmentalexposure(i.e.airborne,contact);orcontaminatedfoods.In-
sectviruses infectbacteriaand fungi. Insecticideswash intowaterways
adjacenttotickhabitats.InsecticidescontainalargegroupofGMvirus,
bacteria,fungi;andinsect,animal,orhumangenes.Ifmicrobialenzymes
disruptthestructureofinsecticidalformulas,anythingispossible.13,16

WhenIbeganresearchingmybookGod Science in2009,Istudiedthe
diseasesofsilkwormmothandJapanesebeetlelarvae.Iwasinterestedin
learninghowinfectionscausesilkandinsectbodycolorstochangetoyel-
low,red,blue,orblackpigments.Itseemedcuriousthatthefibersfound
inMorgellonsskinlesionsappearinasimilarcolorrange.Isuspectedthat
skinpigmentgenesweretriggeredduringinsectinfections.16

CouldthecoloredMorgellonsfibersbecausedbyvirus-ledgeneac-
tivityinskincells?Isthisdrivenbyahairpigment-altering,insectvirus-
infectedbacteriathatmutatedwithafungus?Arethelesionsnothingmore
thanfungisuperinfectedwithPseudomonas aeruginosa, orStaphylococcus
(strep)bacteria,andthatareantibiotic-resistantinsomepatients?Multi-
tieredinfectionsarefoundinnature,andtheyarealsocreatedinthelabfor
insecticide,pharmaceutical,andindustrialproducts.Theseagentsarealso
foundinhospitalsettingsandinpollutedandtreatedwastewaterswhere
theythrive(i.e.Pseudomonas, E. coli, orFlavobacterium strains).188

Scientistsalsomanipulategenesfromsilk-producingspidersandmites,
andpigmentedbacteriaandfungi.Infectiousagentscouldsupplyhuman
skincellswiththe“wrong”geneticinformation,similartowhatoccursin
infectedsilkwormmothlarvae.PerhapsMorgellonspatientsareinfected
withabacteriaor fungus that is super infectedwithapigment-altering
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TheskinlesionsofMorgellonspatientsarepainfulanddisfiguring.Thewoundsareslowtoheal,and“fi-
bers,”hairs,orotherstrangeartifactscanberecoveredfromthem.Somewoundsaredevastating.

Above:200Xmagnificationofsomeofthetranspar-
enthairs.Below:Skinsloughingandsheddingfound
insomeMorgellonscases.

Below,160Xmagnification.Strangecoloredfibers.“Fibers”canbeyellow,white,transparent,blue,black,
red,ororange.Theyoftencontaincottonyorgelatinousbleborbiofilm-likeattachments.Somepatientshave
insectinfestations(i.e.collembola,demodexmites).Afewpatientsclaimtohaveremovedinsectpartsfrom
someoftheirlesions.Afewpatientsfirstnoticedtheillnessaftersurgery;notfromaperceptibleinsectbite.
All unmarked photos: Marc Neuman, Augsburg Germany.

The Lesions of Morgellons
Allbutoneoftheseimages(marked)arephotosofMorgellonslesionsorartifactsfromsuch

lesions.Theexceptionisthephotoofinfectiousimpetigo.AreMorgellonslesionscausedbya
mutatedPseudomonas orotherfungithatissuperinfectedwithavirusandanantibiotic-resistant
bacteria(i.e.strep/staph)?Ifso,someBbstrainscouldharborthisinfectiouscocktailoritcouldbe
atickborneco-infection.Morgellonscouldsimplybeacontactinfectionthatisnottickborne.

Above: LesionsofaStreptococcal impetigo infec-
tion.This isoftencausedbyaStaphylococcus au-
reus bacteria.Itslesionsaresimilartothoseseenon
Morgellonspatients.Theinfectionisspreadbycon-
tact,includingbylinensandclothing.CDCphoto.
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insectvirus.Such infectionscouldproduce thewounds, fibers, cottony
growths,andotherartifactsfounduponMorgellonspatients’skin.129-133

Tickorinsectinoculationmaybeonlyonetransmissionroutefora
diseaselikeMorgellons.Anotherroutemayincludetheingestionoffoods
that are contaminated with microbial insecticides. Scientists and their
studiesdiscussthesafetyofmicrobialinsecticides;andclaimthatthese
microbespassthroughthehumandigestivetractwithoutharm,although
independentresearchseemstosuggestotherwise.19,20,23

AthirdrouteofcontaminationbyaMorgellonsagentmaybesurgi-
cal.Somepatientshavecomplainedofthisdisorderonlyafterhaving
surgery.Infectionscanbespreadsurgically.Wemayalsosuspectsteril-
izedwatersolutionsorsurgicalproducts(i.e.humanalbumin).119-121,159

These products were found to have been contaminated with mi-
crobesthatareimportanttotickborneinfectionhistory.A1977paper
co-authored by RheumatologistAllen C. Steere discussed the earlier
contamination of human albumin with Pseudomonas aeruginosa and
otherPseudomonas species. Wastewaterscontainspirochetesand im-
portant extremophile bacteria that are not easily removed from com-
mercialorresidentialwatersupplies.119-121,159,161

Anoveltherapyisfelt toactivatetheAlternative Cellular Energy 
(ACE)pathwayinskintotreatvarious“stealth”virusesincludingher-
pes.ItinvolvestheuseofmoringaoilorneutralredpigmentandUV
light toactivate thesepathwaysand toaid thehealingprocess.Lyme
andMorgellonspatientsarelikelytohaveactiveherpesandothervi-
ruseswhichaffectskincells(i.e.herpescausesskinlesions).109,110

 The agent that causes Morgellons is still unknown. Perhaps it is
causedbymutatedor“downgraded”anthrax-likebacteria;ormoresim-
ply,opportunisticvirus-infectedbacteriaand/orfungi.Theobviouscause
ofMorgellonsisaninfection.TheantibioticCiprofloxacin(Cipro)isthe
firstlineofdefenseforcutaneousanthrax.Somephysiciansarebegin-
ningtotreattheirLymeandMorgellonspatientsusingthisantibiotic.

Spiroplasmas and Leptonemas
I believe that two of the most intriguing pieces of the tickborne

infectionpuzzlehavehadnopracticaldiscussioninthemedicalarena
outsideofmypublishedbooks–Spiroplasmas andLeptonemas.Because
theseagentshavebeenisolatedfromticksandfromLymepatients,itis
importanttoincludetheminourtickborneinfectiondiscussion.
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Spiroplasmas
The smallest group of self-replicating organisms known to exist

includeplantandanimalbacteriaethatlackacellwall(wall-less);the
Mollicutes.ThesebacteriaearepartofalargergroupofMycoplasmatales. 
Mycoplasmas aretypicallyfoundasco-infectionsinLymepatients,and
thisisimportantsinceMycoplasmas aredegraded (geneticallyreduced) 
Spiroplasma forms. Spiroplasmas are the cause of the “yellows”
diseasesofplantsthatarefoundinnutrient-alteredsoils.Spiroplasma/
mycoplasmainfectionsareverydifficulttotreat.Theyarecommonly
resistanttopenicillins,rifampicins,andtetracyclines.Theyalsoeasily
mutate,makingthemquicklyresistanttootherantibiotics.76,77,160

Themollicutegroupincludesalargenumberofspiroplasma strains.
Spiroplasma infections may be related to human yellow fever. This
infection is caused partly by a tick or mosquito-transmitted arbovirus
from the same group that cause encephalitis; but it may also have a
spiroplasmacomponent.Thearbovirusgroupincludesviruses thatare
usedtomakehumanvaccines;andalsoawild-typeRubella virus.

Spiroplasmas and their smaller mycoplasma forms harbor parasitic
phage viruses orVirus-Like Particles (VLP). I wrote extensively about
importantinsectandplantvirusesintwoofmybooks.Spiroplasmaschange
forms(pleomorphic)asBbspirochetesdo.SpiroplasmasandBbhavea
cholesterol-likemembraneandappeartoberelatedtoClostridia bacteria;
agroupthatincludesTetanus andBotulism (foodpoisoning).13,16,78,79

JustlikeBb,spiroplasmasaretoughtocultureinthelaboratory.They
areknowntocauseocular(eye),urogenital,arthritic,brain,andneurologic
diseaseinmammals.AlsolikeBb,spiroplasmasliveinmagnesiumand
manganese-richenvironments.Spiroplasma-infectedplantsshowsymptoms
ofmagnesiumdeficiencysimilartothatfoundinLymepatients.

LikeBb,spiroplasmasproducecellwall-less,spherical,spiral(helical),
non-spiral, bleb, gemma, and motile (moving) forms. Spiroplasmas
changeshapethewayBbdoes;bycastingoffouterproteinsandother
structureswhenchallengedenvironmentallyorchemically.Spiroplasmas
producekeyproteinsthataredetectableinthe25to30-kDa*range.This
isthesamerangethatsomelabtestsreportforBbspirochetes.58-61
*kDa refers to kilodalton, a molecular unit of measure by which antibodies are recorded, and which appear 
on some laboratory tests as banding patterns.

Spiroplasma spirochetes appear identical to Bb under dark field
microscropy (a visualization technique). The two spirochetes may
be mistaken one for the other. Spiroplasmas are detectable using
broad-range PCR-TTGE testing (temporal temperature gradient gel
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electrophoresis).SomepublichealthexpertsclaimthatPCRtestingfor
Bb is unreliable. However it makes sense that PCR would be useful
sinceresearchsuggeststhatBbhasaspiroplasmacomponent.13,16,58-61

Spiroplasmaswereonceinthesamecategoryasaswinegutinfection
called“swine flu.” Thisisinterestingsincetwomollicutestrainsknown
tocausekneearthritisinpigsareMycoplasma hyorhinis andMycoplasma 
Hyosynoviae. Lyme patients have mycoplasma infections which can
producejointarthritis,particularlyinthelargejointsincludingtheknees.

 The largest spiroplasma is the tick Spiroplasma ixodetis Y32. 
Research suggests that spiroplasma spirochetes may be killed by
preventingtheirescapefromthe“lagphase”oftheirgrowthcycle.There
maybeantibioticswhichattacktheorganismsduringthisphase.52-54

Spiroplasmaswerefirstdiscoveredin1944incitrustreesascitrus
“stubborn”disease.TwodecadeslaterDr.WillyBurgdorfer(thescientist
after whom the Lyme disease spirochete was named) and colleagues
isolatedanewspiroplasmafromrabbitticks.Itwasfelttobesimilarto
citrustreespiroplasmas.Theynameditthe“277F”agent.62,78,79

Dr. Burgdorfer has classified the 277F agent in the category of
Actinomycetes. This is a spore-forming, thread-like filamentous soil
bacteriathatisspirochetalinform(afungi-likebacteria).114

Before and during the mid-1970’s when a new arthritis outbreak
appearedinConnecticut(Lymedisease),Dr.Burgdorferandcolleagues
whereintentlystudyingthespiroplasmas.Aspiroplasmaconnectionmay
bewhytheBbspirochetewasnamedafterDr.Burgdorfer.62-64,75

In1981,theyeartheLymedisease“agent”wasidentified,abrandnew
spiroplasmawasisolatedfromOregonwesternblack-leggedticksIxodes 
pacificus.TheseticksareimportanttransmittersofhumanLymedisease
andother tickborne infections.Tick symbiontswerebeing studiedby
NationalInstitutesofHealthscientistsincludingDr.Burgdorferdecades
before, and during the early Connecticut outbreak of Lyme disease;
beforeBbwasannouncedtotheworld.62,65,72,73,80

ThenewOregontickspiroplasmawasisolatedfromtickscollected
betweenDecember1979andJuly1980.Thetickcultureswereincubated
for about three weeks before spiroplasmas could be isolated. This is
similartotheculture-typetestsforhumanLymedisease.Theyrequirea
longincubationperiodtodetectslow-growingspirochetes.Antibodytests
arefavoredbypublichealthdepartmentsoverculturetests,probablydue
tothedelay.1981ofcoursewastheyearthatBb,theLymediseaseagent
wasfirstisolatedfromticks.(Thediscoverywasannouncedin1982).

TheveryfirstBbstraintobeidentifiedwasnamed“B31.”Itwas
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isolatedfromtickscollectedatShelterIsland,NewYork.Theseticks
were known to bite patients who contracted a new illness that was
eventuallynamedLymedisease.Therealsohappenstobeabee/flower
strainofspiroplasmanamed“B31.”Thisspiroplasmaandanotherstrain
(B39)areassociatedwiththelethalhoneybee“Maydisease.”32,69,74

Accordingtomyresearch,theBbagentcontainsspiroplasmagenes
(amutant,compoundspirochete).Howeverit isentirelypossiblethat
Bbspirochetessimplyattachtothesurfaceofalargerspirochete,like
passengersonabusinaco-infectedtick.WhenLymediseasepatients
havebeentreatedwithantibioticsthataddressleptospirosisspirochetal
infections, they sometimes improve.However a smallermycoplasma
componentofaspiroplasmamayremain,alongwithantibiotic-resistant
mutatedspirochetesand/orotherco-infections.

Thereareoverahundredidentifiedspiroplasmastrainsincludingthose
foundinticks,bees,wasps,beetles,deerflies,fruitflies,otherinsects,and
plants.Spiroplasmaseasilyacquireordeletegenestosurvive,andthey
readilymutateintonewforms.Thereareatpresentover300identified
Bbstrains.Bbandspiroplasmaspirochetesarefoundinthegutsofticks
andinsectsincludingdeerflies,horseflies,mosquitoes,andotherspecies.
Ticknematodescanalsobecomeinfectedwithtinyspiroplasmas;which
inturncancarrywolbachiaandothersymbiontinfections.65-67,73,182

It is important to screenBbpatients for spiroplasma/mycoplasma
strains. These highly evolving (pleomorphic) organisms are often
antibioticresistantorcanquicklydevelopresistancebygenemutation.
This can occur under long-term antibiotic use. Like their larger
spiroplasma forms, mycoplasmas require a complex medium for
growth,andaretoughtodetectusingnormalstains.Themostcommon
mycoplasmasfoundintickborneinfectionsincludethefollowing.There
are many mycoplasma strains.A macrolide antibiotic,miocamycin is
saidtobeusefulagainstmycoplasmas.199

Mycoplasma hominis Mycoplasma incognitus
Mycoplasma fermentens Mycoplasma penetrans
Mycoplasma pneumonia
Themostcommonsymptomsofmycoplasmainfectionincludejoint

aches(arthralgias),chronicfatigue,headaches/migraines,memoryloss,
sleep disorders, depression, vision problems, and nervous symptom
signs.ThesearecommonsymptomswithLymeborreliosis,Morgellons,
Multiple Sclerosis, Gulf War Syndrome, Chronic Fatigue Syndrome,
Rheumatoid Arthritis and Fibromyalgia/Myalgic Encephalopathy
patients;whomaybenefitfrommycoplasmascreening.
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While Bb patients may not show evidence of mycoplasma strains
during acute infection, once a few Bb spirochetes degrade (i.e. initial
immune defense or after antibiotics), these smaller spiroplasmas may
begintoemergewheretheyaredetectablewithlaboratorytests.Thismay
bewhysomeBbpatientshavenoantibodiesuntilweeksafterinfection;
when spirochetes begin to break down under immune challenge. Once
the (spiroplasma) outer surface proteins begin to discard, they degrade
intotheirsmallermycoplasmaforms.WetendtothinkofBbashavinga
proteincoatorenvelope.However,someoutersurfaceproteins(OSP)may
simplybebacterialattachments.Unmutatedspiroplasmas,Bb,andanother
spirochetecalledaLeptospiraallcastoffouterproteinstosurvive.86,165

Leptonemas
Perhapsthemostimportantcluetotickborneillnessinvolvesalittle-

knownbacterialspirochetecalledaLeptonema. Thisisamutatedform
ofawell-knownbacterialparasite,aLeptospira. Leptospiraspirochetes
are found throughout the world.They infect insects, plants, animals,
andhumans(Leptospirosis).Thesespirochetes live insoilandwater;
especiallythatwhichispolluted. Humanleptospirosisisverycommon
aroundtheworld,andtherearemanydifferentstrains.Someleptospires
wereclassifiedasnon-infectious(saprophytes).Otherswerefelttobe
infectivepathogens.Howeverithasbeenconcludedthatevenso-called
non-pathogenicstrainscancauseinfections.134

Many people have leptospirosis infections and are completely un-
awaresincesymptomswidelyvary.Petsincludingcats,dogs,andhorses
carryandtransmitleptospirosisinfectionsthroughbodyfluidsincluding
urine,blood,semen,milk,andsaliva.Animals,birds,reptiles,andinsects
alsoharborleptospirosisinfections;includingmorethanonestrain.200

Drinkingandtapwater,andallfreshandsaltwatersourcescontain
leptospiressincetheyareubiquitoustotheenvironmentandtoosmallfor
waterpurification.Thepollution and contamination of leptospires in the 
environment is a recognized public health issue.Forexample,in1998,two
menwereinfectedwithleptospirosiswhenswimminginanIllinoislake.
TheCDCreportedthatleptospireswerethecauseoftheirinfections.The
agencyrecognizedthatrecreationalexposurestonaturalwatersourcesis
acommonrouteofleptospiretransmission.Indeedpublichealthofficials
havebeentrackingleptospirosisandsomemutatedleptospirainfections
inturtles,bulls,andotheranimalssincethe1940’s.13,16,112,113,117

LikeBbspirochetes,leptospireshavesegmented genomes (genes)that
canbeswappedwithotherbacteria;particularlyinthepresenceofphage
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virusesandDNA-disruptingchemicalsorenzymes. Segmentedgenesare
likebeadsonachain.SinceDNAismadeupofphosphates,anyphos-
phate-basedchemicals(i.e.thoseusedindustriallyoragriculturally)have
thepotentialtodisorder,break,orhelptorearrangemicrobialgenes.Re-
member,ticksandanimalsbecomepartlyinfectedwithwhatlieswithin
soilandwater,includingmutatedorunmutatedleptospires.82,83,117,147 

In1917Dr.HideyoNoguchi isolatedanewkindof leptospira that
wasnamedafterhim(Leptospira Noguchi1917).Hecomparedittotwo
kindsofhumanspirochetes,spironema andtreponemes.(Thespironema
werelatercalled“borrelia.”Treponemesincludethesyphilisspirochete,
towhichBbissaidtobesomewhatsimilar).Thenew“Noguchi1917”
wasclassifiedasaLeptonemastrain;orinotherwordsanew,intermedi-
ate(mutant)spirochete.Inlateryears,Noguchi’slonelyleptonemawould
findcompanywithanothernewleptonemastrainthatwouldbeisolated
fromaRomanianriver(1953);andthenothersfromlivestock(1965),and
fromaConnecticuthumanLymepatientinAugust,1981.13,16,68-71,85

ThehumanleptonemawasisolatedbyConnecticutRheumatologist
AllenC.Steereandhisteam;whichtheyculturedfromaLymepatient’s
EMrash.ThepatientwasamonganearlyclusterofLymecasesinthe
state.ThepatientwasbittenbyatickthatMay.Theteamnamedthelep-
tonemaLeptospira inadai Lyme afteraJapanesescientist(Inada)andthe
areawherethepatientlived(OldLyme/Lyme).13,16,68-71

Thestrainwastestedagainstaspirochetethathadbeenisolatedin
1952fromanAustralianman.ThestrainreactedatalowtitertoLepto-
spira celledoni.L. celledonibelongstoaserogroupofanimalleptospires
(Leptospira borgpetersenii).ThegroupincludesLeptospira tarassovi,
a turtle strain.Turtles and rodents live inwet conditionswhere ticks
thrive,includinglakes,rivers,andwatertreatmentplantponds.

Thenew“Leptospira inadaiLyme”isfromapathogenicgroupof
leptospires called Leptospira inadai icterohaemorrhagiae (serogroup
Ictero).Thisverylongnamedescribesananimalpathogenthatispart
rodent(inadai),partcattleleptospire(icterohaemorrhagiae).68-71

Howeverthispathogendoesnotaddressanypossiblespiroplasma
componenttoaBborganism,ifitdoesindeedhaveone.Youcanread
theimportanthistoryoftheoddturtleandcattleleptonemainfections
thatweresought,found,andnamedbypublichealthexperts;andlearn
aboutspiroplasmahistoryanddiscoveryintwoofmybooks.13,16,69

DuringtheearlydaysoftheConnecticutoutbreak;justlikespiroplas-
mas,Bbspirochetesweredifficulttoculture,althoughleptospireswere
not.The scientistswhostudiedLyme in theearlydaysdidnothavea
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sensitiveenoughculturemediumtoproperlyvisualizespiroplasmas.Spi-
roplasmasandmutated leptospiresmayhavevisually looked the same
underamicroscope.Abetterculturemediumwasquicklydevelopedby
NationalInstitutesofHealthscientistDr.AlanBarbourjustmonthsafter
thediscoveryofthemutatedleptonemaspirocheteintheLymepatient’s
skin.Thenewculturemediumwasused to isolate and culture theBb
agentshortlythereafter;followedbyitsannouncementtotheworld.69

ThepresenceofamutatedleptospireinaLymepatient’sskinrash
couldmeanthattheinfectionknownasLymedisease(particularlyifit
involvesabull’s-eyerash),involvesaleptonemaspirochete.Ifso,itis
multiplyinfected,andcarriesagentswhichvarybystrain.Isamutated
leptospira/spiroplasma (leptonema) the infamousBorrelia (tick-trans-
mittedagent)burgdorferi namedafterDr.Burgdorfer?

ItappearsthataLymebull’s-eyerashmighthaveafungus/virus/mutant
bacterialspirocheteasacausativeagent.Ifnothingelse,thepossibilityof
thepresenceofleptonemaswithinLymepatientswhoexhibitabull’s-eye
rashdeservesmorethanashouldershrug.Thisappearsespeciallyvalid
sinceamutantspirochetewasfoundinaLymepatient’sEMrashduring
theConnecticutoutbreak;immediatelybeforetheagentofLymedisease
wassuddenlydiscoveredunderamodifiedculturetechnique.

IwasintriguedwhenIsufferedfrombacterialsepsis,andIwastreated
intravenouslywithadifferentgenerationofantibioticthanwhatisusedto
treatLymepatients.ThedrugisKeflex,whichissaidtobeeffectivewhen
treatingcertainleptospirosisinfections.Thedrugsavedmylifewiththe
addedbenefitofasignificantimprovementinmanyLymesymptoms.Itwas
forthisreasonthatIbeganexploringtheroleofleptospirosisasapossible
componentofLymedisease.ItwasshortlythereafterthatIdiscoveredthat
amutatedleptospirahadbeenculturedfromaLymepatient’sskin.

Ifoundalistofleptospirosisinfection-relatedantibioticsinatextbook.
Different strains were said to be sensitive to different antibiotics. The
bookwaseditedbyaspirochaetologistwhoisintimatelyconnectedwith
Lyme disease history. The book was published following a Minnesota
conferenceinJune1975;theyeartheConnecticutLymediseaseoutbreak
wasannounced.PerhapstheantibioticItookaddressedaserogroup*from
whichmyspirochetesoriginated(beforemutation).Itwouldbeinteresting
ifBbspirochetesrespondbyserogrouptotheantibioticsthataddressthe
unmutatedleptospiraserogroupssuchasthoselistedinmysource.69,86
*A serogroup is a group of bacteriae that have antigens in common. An antigen is a substance that binds to 
antibodies. Antigens are used in diagnostic tests to detect Bb strains in patient blood samples.
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What Lies Within
Foryears Ihavestudiedearly literatureand thepatent inventions

relatedtoBb.Leptospirastrainsaredescribedforvaccineuseinapat-
ent.Theiroutermembraneproteinsincludethoseinthe31-36and41-
kDaranges.TheseareidenticaltothoseofBbspirochetes.The93-kDa
leptospiraproteinisimportantforinfection.Aleptospira-relatedpatent
describesBboutermembraneproteins,revealingtheyaresimilar;and
theywouldbeifBbisamutatedleptospira(leptonema).137-139

ABorrelia burgdorferipatentdescribesaformulaforavaccineora
diagnostictest.Itcanalsobeusedtodetectmicrobesinsoil,water,orin
microbialinsecticides.Itcanalsodetectmicrobesthatareusedtobio-
remediate(cleanup)contaminatedsoilsorwaters,forexamplearound
nuclearplants.ThedevicecandetectbacteriawhichincludeE. coli, Ba-
cillus subtilis (soilbacteriarelatedtoB.t.andanthrax),Salmonella, Ser-
ratia marcesans, Pseudomonas species,andphageviruses.135

Nuclearplantscanusemicrobialinsecticidestotreatincomingwater
flows.Theirwastewatersmayincludesomeimportant,radiation-resistant,
difficulttotreatextremophilebacteriaandothermicrobialremnantswhich
canmutateunderradiation.Ifanyofthesemicrobesmaketheirwayinto
ourbodiesbyatickbite,theymaybedifficultorimpossibletokill.

ThefirstBbstraintobeidentifiedcamefromtheeastcoast;down-
streamfromanuclearplant. It isalsointerestingthatmutatedleptone-
masfirstemergedintheworldintwocountriesdownstreamfromwhere
nuclearplantsornuclearmachines(i.e.betatrons)wereinoperation.13,16

Another Bb patent was invented by scientists including Thomas
SchwanfromHamilton,Montana(NationalInstituteofHealth’sRocky
MountainLabs).Dr.Schwanwasoneof the co-authors of thepaper
which(alongwithDr.WillyBurgdorfer)announcedthecausativeagent
ofLymediseasetotheworld.ThepatentdescribesBbproteinsthatare
discardedbythebody;andwhichcanbedetectedusingthedevice.136

ThepatentseeksantibodiesorfragmentsofantibodiestoamajorBb
proteinat83-kDa.The83-kDaproteinisnotamongtheantibodymarkers
thataresaidtobeimportantinthecurrentCDC-recommendedstandard-
izedLymediseaselaboratorydiagnostictests,*althoughithasshownup
asthe83/100(a/k/ap93)bandinEuropeanstrains.Thepatentwasfiled
bythreeNIHscientistsjusttwoyearsbeforetheCDCsponsoredaspecial
conferenceinDearborn,MichiganwhereLymediseaselaboratorytesting
methodswereformallystandardized.Pseudomonas bacterialstrainssecrete
infectiousproteinsthataredetectableat93-kDa.136,189,190,194

*93kDaisoneofthe10CDCbandsoftheIgGWesternblot.If83/100isthe93band,thenitisincluded.



No	Picnic	 ��

Dr.Schwan,oneofthepatentinventors,wasaninvestigatoratthe
DearbornconferencewherehesuppliedBbantibodies for the immu-
noblottestsusedintheconferenceworkgroupstudies.Theworkgroup
helpedstandardizethetwo-tiereddiagnosticteststodetecthumanLyme
disease.Todaythesesametestsarestillrecommendedandusedbymany
physiciansonsuspectedLymepatients.Thepatenteddevicedetectsspiro-
chetesincluding soil bacteria. Itcanalsodetectotherimportantmicrobes
found in tickborne infections, and in foods that have been exposed to
microbialinsecticides.136,141

Thepatentalsodetects thechemicalbioremediatingPseudomonas
strainsthatarefoundinnature,andinagriculturalorindustrialinsecti-
cides.Amongthemicrobesthedeviceis“particularlyuseful”forarethese
infections,mostofwhicharetickborne:

- Borrelia burgdorferi
-Relapsingfevers(Borrelia hermsii, B. duttoni, B. turicatae)
- Leptospira interrogans(pathogenicleptospires)
- Mycoplasma pneumonia (remembermycoplasmasarespiroplasmas)
 -  Bacillis anthracis(anthrax,therelativeofBacillus thuringiensis or   

B.t., the agricultural insecticide that is in global use)
- Chlamydiaspecies(C. psittaci, C. trachomatis)
- Pseudomonas aeruginosa (orotherPseudomonas species)
- Helicobacter pylori
- Coxiella burnetti (Qfeveragent)
- Francisella tulerensis(Tularemia)
- Rickettsia species(rickettsii, akari, prowazekii, tsutsugamushi)
- Clostridium species(perfringens, botulinum)
- Legionella pneumophila
- Listeria monocytogenes
- Neisseriaspecies(meningitidis, gonorrhoeae)
- Campylobacter jejuni
- Mycobacterium species(tuberculosum, avium)
- Treponema denticola; T. pallidum(humansyphilisspirochete)
-Bacteroidesspecies(B. fragilis, B. gingivalis)136

Fromthepatent:
“The sources include but are not limited to environmental sources 
such as soil, water, air. The present invention allows microorganisms 
from water supplies, waste treatment sites, oil spills, mines, and ag-
ricultural areas to be isolated by immune capture and cultivated.”
“Also of interest as a source are tissues and fluids from ticks, 
lice, reduviid bugs, mosquitoes, flies, and other vectors known 
or suspected of being involved in the transmission of infectious 
microorganisms to animals.”136
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AnimportantBbproteinthatwasidentifiedinrecentyearsisinfact,the
93-kDaprotein.InLymepatientswithchronicinfections,thisissometimes
theonlydiagnosticbandthatwillshowuppositiveonnon-standardized
IgM*tests.The93bandisexcludedfrom(CDCstandardized)reportable
bandsforIgMWesternblottests,butitisincludedfortheIgGWestern
blot.Thismeansthat93showsupduringlaterinfections;perhapsafterBb
organismsdiscardsomeoftheirproteins(degrade).137-139,191-193

*IgM is Immunoglobulin M, the first antibody produced during Bb infection. Western blot tests for Lyme 
disease check for the presence of IgM and IgG antibodies. IgG is Immunoglobulin G, an abundant antibody 
produced during the secondary stage of infection. Antibodies may persist over time or be entirely absent in 
seronegative patients who are infected with Bb. Standardized laboratory tests for Lyme disease are able to 
detect only a fraction of Bb strains that are presently found in patients with Lyme disease. Therefore other, 
more specific and sensitive tests are being used. Despite the value of these tests, some public health experts 
will still only recommend the CDC-two-tiered test strategy to screen potential Lyme patients.

SeveralpatentinventionsofDr.AlanBarbourappeartohintatthe
connectionsbetweenBorrelia burgdorferi, Pseudomonas aeruginosa,
andLeptospires.(Dr.BarbourwasalsoaDearbornconferencepartici-
pant;isaborreliapatent-holder,andoneofthescientistswhodeveloped
thespecialculturemediumusedtoisolatetheBbagent).144-146

OnereferencecitedinaBarbourpatentfora“flagella-less”borrelia
diagnostictestis:Loss of virulence associated with absence of flagellum 
in an isogenic mutant of Pseudomonas aeruginosa in the burned-mouse 
model.(Montieetal.Infect.Immun.1982;38:1296-8).

OtherreferencescitedinBarbouretal.patentsrefertoleptospiresand
tobrushbordermembranes.Thelatteraregut tissuesfoundin insects,
arthropods,animals,andhumans.B.t.insecticidesproduceholesinthe
brushbordermembranesofinsectsandticks.Thisenablesinfectionsto
entertheircirculation.Thisreleasefacilitiesthereactivationoflatentand
introducedinfections;contributingtorapiddeath.Someofthereferences
citedwithinthesepatentsdiscussleptospiresandguttissues:144-146

Axial filament involvement in the motility of Leptospira interro-
gans. (Bromley,Charon.JBacteriol.1979;137:1406-1412);
Motility of the spirochete Leptospira.(Goldstein,Charon.Cell
MotilCytoskel.1988;9:101-110);
Adhesive properties of Vibrio cholerae: nature of the interaction 
with isolated rabbit brush border membranes and human eryth-
rocytes.(Jones,Freter.InfectImmun.1976;14:240-245).
Antigenic variation is associated with DNA rearrangements in 
a relapsing fever Borrelia. (Meieretal.Cell.1985;41:403-9).

Note thereference tohumanerythrocytes (bloodcells), sinceB.t.
insecticideshavebeenfoundtoinfecthumanbloodcells.Alsonotethat
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relapsingfeverborreliamutate.Relapsingfeversaretickborneinfections.
Itsoundsasifscientistsarediscussingorganismsthatcanbecomepart
ofamutatedspiroplasma/leptospira(Leptonema)liketheonefoundin
aLymepatient’sskinrashin1981.Rememberthatdiscoveryoccurred
justmonthsbeforetheBorrelia burgdorferagentwasannouncedtothe
worldandnamedafterDr.Burgdorfer.Is an insecticidal bacteria and a 
leptospira part of a mutated Bb spirochete?19,20,23,69,147

Dr.Burgdorferwasstudyingticksashoststoleptospirosisinfections
during the late 1950’s. Less than a decade later he would isolate a
uniquespiroplasmaspirochetefromrabbitticks.Inthe1950’s,mutated
leptonemaswouldbeisolatedfromaEuropeanriver.Theywouldalso
beisolatedfrombullsatanIllinoisanimalresearchfacility,andfrom
turtlescollectedfromIllinoisandGeorgiacountiesnearrivers,ponds,
andwastewatertreatmentplants–downstreamfromnuclearplants.13,16

IsBbacomplexmutantorganism?Itsbloatedgenome (collectionof
genes)wouldsuggest that it is. Ifso, itappears tobecomposedinpart
withplant/tickbornespiroplasmasandananimalleptonema(i.e.rodents,
cattle,turtles).Whateverfungi/yeast/viruses/bacteriae/parasitesthatatick
contractscontributestoitstoxicinfectionpayload.Nowonderpatientsare
soill;dependinguponthenumberandkindofmicrobesinanindividual
mutatedBbstrain,whichpresentsasatick-transmittedinfection complex.

We might examine the region from which the tick that bit any
patientcame.Ifwedo,wemayfindimportantcluestotheoriginsofa
mutatedspirochetewithin the individualpatient’sbody.Wemayalso
findcluestootherimportant,multi-layeredinfectionsthatarepartofthe
patient’stickborneillness– includingthosethatpersistdespiteantibiotic
treatments(i.e.extremophiles).69,81,84-85

 Three patent inventions describe the ten genetic groups of the
leptospirafamily(Leptospiraceae).Pleasepayattentiontotheirnames
(serovarmeanstype).148-156

-Leptonema illiniserovarillini(Illinoisbullandturtlestrains)
- Leptospira biflexa serovars patoc, semaranga, and codice
(aquatic,so-called“non-infectious”saprophytes)
- Leptospira interrogans serovars icterohaemorrhagiae, fort
bragg,ballum,celledoni,andborincana(animalpathogens)
-Leptospira interrogansserovarLyme(Apathogenicleptospira
strainclassifiedas“Lyme”)

TenDNAsamplesusedinthesepatentsweresuppliedbytheNa-
tionalPigDiseaseCenterinAmes,Iowa.Eachpatentdescribesdiag-
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nostictestswhichdetecttheagentofswinedysentery.Thisisaswine
(gut)enterobacteria;orwhatsomereportslabelas“swineflu.”148-156

The patents also indicate there is a pathogenic (animal) leptospi-
ra that isnamed“Lyme.”Is thisanadmissionthat“Lyme”diseaseis
causedbyamutatedanimalleptospira?IsitevidencethatLymedisease
isrelatedtotheso-called“swineflu”?Couldthisalsomeanthat“swine
flu”vaccinesmightalsotargetLymeorleptospirosisinfections?148-156

IsBbananimal-derived,tick-transmittedpathogenicleptospiraor
leptonemalikethatculturedfromaConnecticutLymepatient?IsLep-
tospira inadai Lymeamutated,aggregateleptonemathatcauseshuman
Lymedisease,butthatwasinsteadrenamed“Borrelia burgdorferi”?

Other“leptonema”patentsdescribeleptospiraoutermembranepro-
teins. One patent makes important statements about Lyme infections
aboutwhichnoteverypublichealthexpertadmits:152-154

“Both syphilis and Lyme borreliosis are characterized by wide-
spread dissemination early in the course of disease, including 
invasion of the central nervous system...Leptospira share this 
ability with other pathogenic spirochetes such that meningitis 
is a common manifestation of leptospirosis. Another feature 
of spirochetal infections is the ability to persist chronically in 
the host, as manifested in cases of tertiary Syphilis and chronic 
Lyme arthritis.”

Thepatentmentionsthepersistent and chronic natureofleptospiro-
sisandLymediseaseinfections;andtheneurologicdiseasethatcanbe
causedbyboth.ThiswouldcertainlymakesenseifBbspirochetesare
partlymadeofmutatedleptospires.152-154

Tickborneinfectionsaswecansee,canhavemanycomponentsto
thembecause therearemanypathogens insideof ticks.This supports
theideathatpatientswillhavepersistentinfectionsthatarenotquickly
addressedusingonlyshort-courseorsingledoseantibiotics.Theywill
likewisebedifficulttodetectusingonlyoneortwostandardizedlabora-
toryteststhatarelimitedtoonlyoneortwobacterialstrains.

Sincetherearenumerousinfectiousagentsinanygiventick’sbody,
thereisnopracticalwaytodefinealltickborneinfections.Therecer-
tainlyappearstobenologicalreasontoadheretorigidpublishedinfec-
tiousdiseaseguidelinesthatcannotaddressmulti-tieredinfections.

Thereisalsonologicbehindattackingphysiciansatthestatemedi-
cal licensing level for treatingpatientswhohavecomplex infections.
Somephysicianshavelosttheirlicensesorhadthemsuspendedsimply
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becausecomplexinfectionsforcethemtousenon-standardizedthera-
piesnotdescribedinasingleinfectiousdiseaseguidelinespublication.

The CDC says that tickborne infections should be diagnosed based 
upon clinical symptoms and tick exposure risk.Patientsshouldnotbedis-
missedonthebasisofasingle,ortwo-tieredsetofstandardizedteststhat
areunabletodetectmoststrainsofLymedisease;orthemanyotherpatho-
gensthatwenowknowappearonandwithinticksacrosstheglobe.

Persistence Is Proven
WemaynowlookatthelargerpictureofLymediseaseasacomplex

groupofinfectionsandparasitesthataretransmittedbyticks.Eachpa-
tient’sinfectioncomplexisthereforeuniquebecausetheyarenotdeal-
ingwithasingle,butwithmultipleorganisms.Althoughthecoreorgan-
ismsaredistinctivelyborrelia, theircompositionoutsideofafewkey
componentsmayprovetobehighlyandregionallyvariable.Consider-
ingallthedifferentmicrobesthatcanassembleintobacterialmutants;
thenumberofpossibleBbstrainsthatcanform,isstaggering.

Physicians must consider that patients are infected with tick-
transmittedfungi,viruses,bacterialmutants,parasites,andotherpatho-
gens.Theymustconsiderthatthepatient’simmunesystemisalsobur-
denedwithheavymetalsandothertoxins.Thesecombinedstressorsadd
tothediseaseprocess.Theycannotpossiblybeaddressedby30daysofa
singleantibiotic;orevenashort-termseriesofintravenousantibiotics.

Toassumethatonecourseofantibioticsorofanytreatmenttherapy
canmeaningfullyaddressmulti-tieredinfectionsthatvarybetweenpatients
aroundtheworld,isillogical.Therefore,multipletherapiesforlongerdura-
tionsfordifferentclassorganismsappearstobesupportedbytheevidence
inthisbook,inresearchpapers,andinthepatientsintheclinician’soffice.

Understandingthatsomeofthesepathogensareantibioticresistant;
thattheymaymutate,andthatothersmaybeextremelydifficulttocure,
further complicates the treatment approach to tickborne infections. It
alsounderscorestheneedforfarmoreflexibilityintreatment,inphysi-
cian“disciplinary”hearings,andintestingrecommendations.

It also necessitates that public health experts globally acknowledge
thattickborneinfectionscannotpossiblyadheretostrictinfectiousdisease
clinicalpracticeguidelinescurrentlybeingpromoted.Guidelinesareoften
citedbyinsurancecompanies,disabilityagencies,andotherswholackin-
formation(suchasthatwithinthisbooklet),todenybenefitstopatients.

In the firstbookofmyLymebookseries“It’s All In Your Head: 
Patient Stories From the Front Lines,” Idiscusshumantransmissionof
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Lymediseaseandothertickborneinfections.Person-to-persontransmis-
sionsincludesexually,bybodyfluids(i.e.semen,saliva,milk,blood),
tissue/organtransplants,andtransmissioninthewomb.27

Itisquiteobviousthattickborneinfectionsaretransmittedthrough
theseroutes,notonlybecausethereisextensiveliteratureprovingsame,
butbecauseentirefamiliesareinfectedwithtickborneillnesses.Many
ofthesepeopledonotrecalleverhavingatickbite.13,16,27

DuringmyresearchintoBbpersistence,I learnedthatmanymicro-
organismsusebiofilmsinnaturetocommunewithinforprotection.The
Bbspirochete, leptospires, spiroplasmas,and thebacteriaPseudomonas 
aeruginosa eachformorpersistwithinslimybiofilms.Biofilmloversare
treatment-resistantorganisms.

Apatentinventionclaimstoreduceorinhibitbacterialbiofilmforma-
tion.Theinventiondescribestheuseofursolicandasiaticacids;chemicals
thatareusefulforexample,incosmetics.Theseacidsalsoinhibitcertain
cancers(i.e.breastcancer).Theinventiondescribesabiofilminhibitorde-
rivedfromtheplantCenella asiatica. ThisistheAsianpennywort(Mani-
muni).ItisusedinAyurvedicandtraditionalChinesemedicine.157,158

There are a numberof reliable sourceswhichdescribe thepersis-
tenceofLymedisease.Iwishtoillustratethatformanyyears,academic
scientistshaveknownaboutthechronic,seriousnatureoftickbornein-
fections.However,physiciansandsomepublichealthofficialsarenot
listeningtopatients;orresearcherswhoarepatentingproductsrelated
totickborneagents.TherearemanyothersourcesprovingthatLymeis
complex,serious,andchronic;andthatpatientscanbeseronegative.

1.)Eightpatientswithskinlesionsreceivedantibioticsbeforestudy
entry.Onepatienthada lesionfor twomonthsdespiteantibiotic treat-
ment. Seven of eight study patients developed neurologic, cardiac, or
jointabnormalities.–SteereAC,MalawistaSE,HardinJA,etal.Erythemachronicummigransand
Lymearthritis.Theenlargingclinicalspectrum.AnInterMed1977;86:685-698.

2.)FivepatientsreceivedtetracyclineinacuteLymewhentheyhad
EMrashes.Allpatientsdeveloped“significant complications” despite 
treatment that met or exceeded“current recommendations.”–DattwylerRJ,
HalperinJJ.FailureoftetracyclinetherapyinearlyLymedisease.Arthrit&Rheum1987;30:448-450.

3.) Bb spirochetes were demonstrated in the brain and liver of a
newborninfantwhosemotherhadLyme,butwhohadbeentreatedwith
oralpenicillinduringherfirsttrimester.Theauthorsconcludedthatthe
newborn’sdeathwaslikelyfromrespiratoryfailure,causedbyperionatal
braindamage.–WeberK,BratzkeHJ,NeubertU,WilskeB,DurayPH.Borreliaburgdorferiinanew-
borndespiteoralpenicillinforLymeborreliosisduringpregnancy.PedInfectDisJ1988;7:286-9.
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4.) The authors studied 17 acute Lyme patients who received
“prompt”treatmentwithantibiotics.Theauthorsnotedthatdespiteoral
antibiotics,chronic Lyme disease “subsequently developed.”Thisap-
pearstobearecognitionofchronicLymebythreeinfectiousdisease
doctorswhoco-wroteInfectiousDiseasesSocietyofAmerica(IDSA)
medicalguidelinesfordiagnosingandtreatingLymedisease.–Dattwyler
RJ,VolkmanDJ,LuftBJ,HalperinJJ,ThomasJ,GolightlyMG.SeronegativeLymedisease.Dissociationof
specificT-andB-lymphocyteresponsestoBorreliaburgdorferi.NewEnglJMed1988;319(22):1441-6.

5.)Spirochetesand“globularantigendeposits”weredetectedinand
aroundnormalandinjuredlymphbloodvesselsin6of12patients.The
authorscommentedthatasintertiarysyphilisortuberculoidleprosy,the
stimulusforantigenicresponseinLymearthritisappearedtobeasmall
numberofspirocheteswhich,accordingtotheauthors,“may persist in 
the synovial lesion for years.” The studywasundertaken inpart by a
ConnecticutRheumatologistwhohasbeenkeytoLymediseasehistory.
–SteereAC,DurayPH,ButcherEC.SpirochetalantigensandlymphoidcellsurfacemarkersinLymesynovi-
umandtonsillarlymphoidtissue.Arthrit&Rheum1988;31:487-495.

6.)Despiteantibiotictreatment,post-therapypatientsdevelopedneu-
rologicalsymptomssuchasparesisofmusclesintheextremities(with
radiculardistribution),andcranialnervepalsies.Theseareconsideredto
besymptomsofchronicLymeneuroborreliosis.–KohlerJ,SchneiderH,VogtA.
High-doseintravenouspenicillinGdoesnotpreventfurtherprogressioninearlyneurologicalmanifestationof
Lymeborreliosis.Infec1989;17(4):216-7.

7.)TheauthorsconcludedthatthepersistenceofBbafterantibiotics
inearly infectionandchronicLymediseasecannotbeexcluded inBb
seronegativepatients.StudypatientslaterdevelopedLymediseasesymp-
tomsdespiteantibiotic treatment.Becauseof this, theauthorsquestion
whetheracompleteeradicationofBbisevenpossiblewithantibiotics.
–Preac-MursicV,WeberKL,PfisterHW,WilskeB,etal.SurvivalofBorreliaburgdorferiinantibiotic-treated
patientswithLymeborreliosis.Infect1989;17(6):355-9.

8.)Thisstudy’sauthorconcludedthatasinotherspirochetalinfections,
earlyantibiotictreatmentiseffective.Yetheoutlinedtreatmentproblems
inlateLymedisease.Hestatedthatnotallpatientswhomanifestneuro-
logicorarthritissymptomswillrespondtooralorintravenousantibiotics.
Hesuggestedthatretreatmentmaybeappropriateinpersonswhorelapse
(i.e.recurrentarthritis).HealsostatedthatinlateLymedisease,patients
whoarerefractorytotreatment(difficultorimpossibletotreat)maybe
found.–SchoenRT.TreatmentofLymedisease.ConnecticutMed1989;53(6):335-337.

9.)Fiveofsevenpatientsstudiedcontinuedtohavesymptomspost-
treatmentdespitealapseoffourmonth’stime.–NadelmanRB,PaviaCS,Magnarelli
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LA,WormserGP.IsolationofBorreliaburgdorferifromthebloodofsevenpatientswithLymedisease.
AmerJMed1990;88:21-26.

10.)Theauthorssuggestedthatclinicalrelapsemayoccurinactive
Lymeinfection,evenafterantibiotics.Theyclaimthatthe“latency and 
relapse phenomena” suggests that spirochetes survive within the host 
“for prolonged periods of time.”Inthisstudy,sixteenbiopsiesrevealed
spirochetesincubatedforupto10-1/2months.TheyconcludedthatBb
isslowtodivide.TheyconcludedthatsomeLymepatientsmayrequire
more than 2-3 weeks of antibiotics to eliminate slow-growing strains.
–MacDonaldAB,BergerBW,SchwanTG.ClinicalimplicationsofdelayedgrowthoftheLymeborreliosis
spirochete,Borreliaburgdorferi.ActaTrop1990Dec;48(2):89-94.

11.)TheauthorsconcludedthatLymesymptomsfrequentlyrequired
retreatments,even inpatientswhoalreadyreceivedprevious therapies.
Theauthorscitedpoor clinical response in about 5% of patients, despite 
“longer and more frequent parenteral therapy.”–AggerW,CaseKL,BryantGL,
CallisterSM.Lymedisease:clinicalfeatures,classification,andepidemiologyin theupperMidwest.Med
(Baltimore)1991Mar;70(2):83-90.

12.)Of33patientswithLymeneuroborreliosiswhoweretreatedwith
IVceftriaxoneorcefotaximefor10days;an8.1monthfollow-upshowed
thatin10of27patients,symptomsremained.Theauthorsnotedthatbor-
reliapersistedintheCSFofonepatient.Itwastheirconclusionthatpro-
longedtherapymaybenecessaryinpatientswithLymedisease.–PfisterHW,
Preac-MursicV,WilskeBetal.RandomizedcomparisonofceftriaxoneandcefotaximeinLymeneurobor-
reliosis.JInfecDis1991Feb;163(2):311-8.

13.)Of32patientswithLymediseasewhocamefromaprimarycare
practice,(eachabout16monthspost-treatment),noneshowedpersistent
orrecurrentsymptoms.TheauthorsfoundhoweverthatELISAandim-
munoblottestswere not helpfulidentifyingpersistenceincertainLyme
patientsintheirstudy.–FederHMJr.,GerberMA,LugerSW,RyanRW.Persistenceofserumanti-
bodiestoBorreliaburgdorferiinpatientstreatedforLymedisease.ClinInfecDis1992Nov;15(5):788-93.

14.)Bbwasrecoverablelongafterinitialinfectioninantibiotic-treat-
edpatients.Bbresisteddetectionanderadicationbyhostdefensesandan-
tibiotics.HumanforeskinfibroblastsprotectedBbfromtwo-daysofan-
tibiotics.Bbnotsequesteredinfibroblastswaskilled.Fibroblastsprotect
Bbspirochetesforuptotwoweeks.Eukaryoticcellsprovidedaprotec-
tiveenvironmentwherelong-termsurvivalofspirochetesispossible.The
authorsfeltthatintracellularspacesareprotective.Skinfibroblastsand
keratinocytesaresurvivalsitesforBb.(Thefirstcontactwithspirochetes
inthehostistypicallytheskin.)–GeorgilisK,PeacockeM,KlempnerMS.Fibroblastsprotect
theLymediseasespirochete,Borreliaburgdorferi,fromceftriaxoneinvitro.JInfecDis1992;166(2):440-4.
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15.)TheseauthorsclaimthatearlyLymeinfectionscouldbecuredby
oralantibiotics,whileadvancedcasesrequiredintravenousantibioticsin
largedoses.Theyalsodeterminedarelapserateof16%inpatientsstudied.
–ZhonghuaYanKeZaZhi.LymediseaseinChinaanditsocularmanifestations.[articleinChinese]LiuAN.
DeptOphthalmology,ChineseNavyGenHospitalBeijing.1993Sep29;(5):271-3.

16.)Onestudypatienthadachronic,septicformofLymearthritis
in the knee for seven years despite repeated antibiotics and multiple
arthroscopic andopen synovectomiesof the joint.The authorsdocu-
mentedBbspirochetesinthesynoviumandsynovialfluidinthejoints
usingPCRanalysis.–BattafaranoDF,CombsJA,etal.ChronicsepticarthritiscausedbyBorrelia
burgdorferi.ClinOrthop1993;297:238-41.

17.)Theauthorscalledneurologicandurologicsymptomsinallof
theirLymepatients,“slow to resolve.”Allpatientsstudiedhadprotracted
convalescence.Theauthorsunderscoredthatresidualneurologicalprob-
lemsandrelapsesofactiveLymearecommon.–ChancellorMB,McGinnisDE,etal.
UrinarydysfunctioninLymedisease.JUrol1993Jan;149(1):26-30.

18.)ThisstudybyConnecticutRheumatologistDr.AllenSteerere-
vealsanimportantstatementthatspirochetesmaynotalwaysbeeradi-
catedwith30daysoforal antibiotics; and that fromweeks tomonths
later,andaftera“marked cellular and humoral immune response” (toBb
spirochetes),patientswhoremainuntreatedoftenhadchronicorintermit-
tent largejointarthritis,especially in thekneeoveraperiodofseveral
years.Patientswith“certain genetic and immune markers” will “possi-
bly” havepersistentarthritis,eveniftreatedwithIVororalantibiotics.

According to Dr. Steere, “B. burgdorferi may occasionally trigger 
fibromyalgia,”whichhecallsa“chronic pain syndrome” that displays 
“diffuse joint and muscle symptoms.”Dr.Steereapparentlyfeltthatthis
“syndrome” did not appear to be responsive to antibiotics.This study
shows Dr. Steere stating that the Lyme disease spirochete can cause 
fibromyalgia.(Adiseasethatsupposedlyhasnoknowncause,andwhich
fewpeoplecausallyconnecttoaBbinfection).–SteereAC.Musculoskeletalmanifes-
tationsofLymedisease.AmerJMed1994;88:4A-44S-51S.

19.)BbpersistedinpatientswithclinicalsymptomsofLymedespite
“obvious”and“adequate”antibiotictherapy.Spirochetalpersistencewas
demonstrated inCSF,skin, iris,heart,and jointbiopsies.Thestudyau-
thorsexplainedpersistencedespiteantibiotictherapy.Theysuggestedthat
“atypical”formscansurviveantibiotictreatment.–MursicVP,WannerG,ReinhardtS,
etal.FormationandcultivationofBorreliaburgdorferispheroplastL-formvariants.Infect1996;24(3):218-26.

20.)TheauthorsreportedonafatalcaseofneuropsychiatricLymedis-
easeinapatientdemonstrated by progressive frontal lobe dementia, “and 
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pathologically by severe subcortical degeneration.”Thepatientrelapsed
afterantibiotictreatment.TheauthorsconcludedthatLymediseasemust
beconsideredinpatientswhopresentsolelywithpsychiatricsymptoms;
andthatprolongedantibiotictreatmentsmayberequired.–WaniekC,Proihovnik
I,KaufmanMA,DworkAJ.Rapidlyprogressivefrontal-typedementiaassociatedwithLymedisease.JNeu-
ropsychiatryClinNeurosci1995;7(3):345-7.

Quote from this paper: “What should be done when a patient has 
the typical Lyme disease history but negative serology? This is still a hot 
question especially in the USA. My strong opinion is that oral antibiotics 
should be given in such cases…Ordinary laboratory tests cannot be relied 
upon and the PCR is too expensive for routine use. When the whole pic-
ture leans towards Lyme borreliosis it is both ethically and medically 
right to treat.’”–VartiovaaraI.LivingwithLyme.Lancet1995;345:842-4.

Tickborne Illness is No Picnic
The evidence seems clear that tickborne infection patients suffer

from complex infections which persist despite antibiotic treatments.
Thepolitical climatearound tickbornediseases, especiallyLymeand
theso-calledMorgellons,remainsharshforpatientsandforthephysi-
cianswhotreatthem.Thismakesfindingadoctor,adiagnosis,ortreat-
ment,extremelydifficult.Manydoctorsarehesitanttotreattickborne
illnesspatientsatall,becauseofthecurrentclimate.

Imustspeakoutabout thelackofunderstandingaffordedtopeople
withchronictickborneinfections.Thislackofunderstandingcontributesto
denialsofillnessbyfamilyorfriends;denialsbytrustedphysicians;denials
byemployers,insurancecompanies,familycourtsandothercourtrooms,
bylawmakers,physicianmedicalboards,andbyfederalandotherdisabil-
itybenefitoffices.

Furtheringthislackofacknowledgementofthepatientsistheunusual
“denial”bysomepublichealthexpertsthattickborneinfectionsareaseri-
ousprobleminallareasoftheworld,notjustinafewpocketedareasin
ahandfulofcountries.Thereareplacesinmanycountriesincludingthe
UnitedStateswherepeopledonothavetoleavetheirhomesinordertosee
tickscrawlingupontheirfurniture,pets,ortheirlovedones.

Itissoimportantwithanyillnesses,thatpeopleoffercompassionand
consideration;whetherornottheybelieveapatientisinfact,ill.Icannot
tellyouhowdishearteningitistoknow(andsometimestohavepositive
evidenceoftickborneinfections)thatapatient(oryou)areill;andfamily
membersorfriendsremainunconvincedthatwhatyouaredealingwith
isreal,debilitating,andoftenlife-threatening.Imaginewhatitisliketo
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beastrugglingpatientwhoisrepeatedlytoldtheirillnessdoesnotexist
becauseafewscientistscannotproveitinalaboratoryusing“evidence-
based”techniquesormathematicalalgorithms.

Whenpeoplehavetickborneinfectionsthatarehardtodetect,acom-
monknee-jerkreactionofaphysicianwhoispressedfortimeistopre-
scribeapilltomasksymptoms.Butundertreatingorfailingtotreattick-
borneinfectionsisaseriousdisservicetothepatient;andonewhichsets
themupforlife-longillness.Tickborneinfectionsdokillpeople,andthis
factisslowlymakingitswayintothenewsmediaasifitweresomehow
anewfinding.Thereisnoexcusefordoctorstobecomplacentiftheir
patientscontinue tohaveclinicalsymptoms.Pleaseconsiderscreening
patientsfortickborneinfections.

Arefusaltotreattickborneinfectionsbeyond30daysisnotalways
thephysicians’ fault. Ibelieve there isa lackofaccurate information
availabletothepublic,tophysicians,andtosomepublichealthexperts.
Whilemanydoctorsspecializeinoneareaofresearch,othersspecial-
izeinanotherarea.Thisandotherreasonsincludingacademicresearch
climatesandpatentinterestspreventthefreeexchangeofimportantand
life-savinginformation.Becausetherearefewpeoplewhoarelooking
attheoverallpicture,thepastandcurrentpublichealthconclusionsthat
havebeenmadeabouttickborneinfectionsareatbest,conservative.

Thereappearstobeanobviouslackofcommunicationbetweenpublic
healthpersonnel,academiclaboratories,andthosewhoareeducatingphy-
siciansandstudentphysicians.Patientshavebeenworkingveryhardover
thepastdecadestogettheattentionofpublichealthexpertsandtheirdoc-
tors.Theyhavebeeninsistingallalongthattheyarechronicallyinfected.

Manyphysiciansareshockedwhentheydiscoverhowcomplextick-
borneinfectionstrulyare.Othersaresurprisedtheyhaveneverlearned
muchabouttheseimportantinfectionswhiletheywereinmedicalschool.
Itisunderstandableifaphysiciandoesnotknowthenameofarareinfec-
tiousdisease.Butitisashamethatmanydonotknowthenamesof,nor
howtotreatpatientsfortickborneinfections,eveninstateswhereLyme
diseaseisverycommon(endemic).

Patientswonderwhyevenintoday’sclimatewiththeinternetandfree
accesstoscientifictexts,thatthereisastarklackofinformationinthepub-
licarenaorinthemassmediatosupportthepatientexperience.Patients
havebeenshoutingloudlyoverdecadesthattickborneinfectionsincluding
LymediseaseandMorgellonsareseriousandpersistent.Somephysicians
continuetocalltheirpatients“delusional”or“depressed”whenstandard
laboratorytestscannotquantifyinfectionstowhichpatientsareclaiming
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tohavebeenexposed;andthisisunfortunate.
Patientsarestillwaitingyears beforebeingaccuratelydiagnosedfor

tickborneinfections,includingmanythatcanbedetectedusingspecialty
labtestswhichsomepublichealthofficialsclaimare“unvalidated.”And
yetspecializedlabtestsaredetectinginfectionsinpatientswhohaveoth-
erwisefailedroutine,publichealthrecommended“standardized”tests.

Somepatientsareunawarethattheyareinfected;sotheyacceptthe
manymisdiagnosesgivenbywell-meaningphysicians.Evenwhenpre-
sentedwithevidenceof tickborne infections,manywill stubbornly re-
fusetochangetreatmentsoracceptanewdiagnosis.Otherpatientshave
knownallalongthattheyhavetickborneinfectionssincetheyremoved
ticksfromtheirbodies.Simplybecausetheycouldnotfindadoctorwill-
ing toconsider their tickexposure,or tounderstand thatLyme disease 
is in their state, territory, or country, thesesymptomaticpatientsremain
untreatedandnowhavetodealwithchronictickborneinfections.

Otherpatientsaredismayedtolearnthattheirdoctorsknowverylittle
ornothingatallabouthowtotreattickborneinfections.Theymayreceive
astandard30daysofoneoralantibiotic,butarethendeniedfurthertreat-
ment.NootherillnessthatIknowofrequiresinfectionstofollowaset
calendar;andyetthisiscommonfarefortickborneinfections.

It is timeforacademic institutions tobettereducate juniormedical
expertsaboutglobalinfectiousdiseases,evenifitisnottheirareaofspe-
cialty.Tickandinsect-borneinfectionsexistacrosstheglobe.Theyare
commonplace,andthemicrobesbeingintroducedintotheenvironment
havenopredictableoutcomeforso-called“non-target”speciesincluding
foodplants,animals,andhumans.

Somemediasourcesprefertoerronthesideofcautionandtopromote
narrowtickborneillnessopinionsformeddecadesago.Thesepeopleare
simplyuneducatedabouttheseimportantinfectionsthataredevastating
millionsofpeople.Thepublicareunderstandablyangry,astheirillnesses
are ignoredandtheycannotaffordthehighcostsofspecialty labsand
treatmentsforwhichinsurancecompaniestypicallyrefusetopay.

Left:Amicrographofredbloodcellsfromapatientwhois
positiveforBartonella henselae, orcatscratchdisease.Note
thenumberedareaswhereaninfectiousagent isadheredto
theoutsideofthecells.Bartonellaisanimportanttickborne
infection.Thisproteobacteriumisalso transmittedbysmall
animals (i.e. saliva, urine, feces). Domestic cats also carry
bartonella; and toxoplasmosis, another important tickborne
infection.Botharedifficulttotreat.IntheUS,approximately
90%ofalldomesticandferalcatsarefelttohaveoneorboth
of these infections. Tickborne illness patients; in particular
those with anger or anxiety issues, should be screened for
theseoften“silent”infections.Photobytheauthor.
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Asknowledgeabout tickborneinfectionshas trickledforthover the
pastseveraldecades,thisinformationhasnotbeenequallysharedwiththe
publicorwiththoseresponsibleforcreatingpublichealthpolicy.Itistime
thatthetruthabouttickborneinfectionsisavailableforalltosee.Itismy
hopethatthisnewswillbringwarringfactionstogethersowemayhavea
clearerviewinthedaysaheadonhowtotreatveryillpopulations.

Tick Identification
Somepeoplehavedifficultyidentifyingticks.Theyaretiny,andmany

peoplehaveneverseenatickupclose.Thenextimageshintatafewcom-
monhardandsoft-bodiedtickspecies.Ifyouwouldlikelaboratoryhelp
identifyingticks,seethelistatthebackofthisbookorcheckwithalocal
publichealthdepartmentforinstructionsonspecimenpreservation.

Left:Ixodes scapularis (female).Above:nymphofthespecies,thatis
considerablysmallerinsize.Ixodes arecalled“hardticks”duetothe
presenceofadorsal(back)plate.Thereareover200speciesofIxodes 
ticks,andmanyofthemareabletotransmitLymediseaseandother
importantinfections.
Below:FourAmblyomma maculatum ticks (feeduponmammals and
birds).LtoR:larva,nymph,adultmale,adultfemale.Thelarvaissmall-
erthanthe2mmheadofapin,anditcannotbefeltoreasilyseen.Image
CDC/Dr.ChristopherPaddock.

Hard-shelled Ticks
(AllCDCimagesexceptwheremarked.)

Image(right)
1975World

HealthOrgani-
zation(WHO).
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Left: Female Dermacentor variabilis (American dog tick).
Above:MaleandfemaleRhipicephalus sanguineus (browndog
ticks).Image:CDC/DVBID/GaryO.Maupin.

AboveLeft:FemaleAmblyomma aureolatum (PhotoCDC/JamesGathany);andAboveRight:amaleof
thesamespecies.(PhotoCDC/Dr.ChristopherPaddock.)Theseareyellowdogticks,andvectorsofRocky
MountainSpottedFever(RMSF),inBrazil.

AboveLeft:FemaleAmblyomma maculatum (GulfCoasttick).
(Photo CDC/Dr. Christopher Paddock). Right: Male Ixodes 
ricinus (sheep) tick copulating with a female. (Image 1975
WHO).

Above:Ventral (bottom) view of a larval Dermacentor mar-
ginatus hard tick. (Photo CDC/WHO). These ticks transmit
tickborneencephalitisandQ-fever.Right:MaleDermacentor 
marginatus. ImagebyLucarelli.
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Left:MaleDermacentor andersoni (RockyMountainwood
tick),andAboveright:afemaleofthespecies.PhotosCDC/
Dr.ChristopherPaddock.

Far left: Male Amblyomma 
americanum (LoneStar tick),
andNearleft:afemaleofthe
species.Notedistinctive“star”
on thefemale’sback. (Photos
CDC/JamesGathany)

Far left: Immature nymph
“Lone Star” tick. Near left:
Engorgedfemale“LoneStar”
tick. Lone Star ticks transmit
Ehrlichia and spotted fever
diseases; and Borrelia lones-
tari, aLyme-likeinfectionthat
is also called Southern tick-
associated rash disease
(STARI). (Photos by CDC/
Drs. Amanda Loftis, William
Nicholson,WillReeves,Chris
Paddock.)

Left: Female Amblyomma cajennense (Cayenne tick). (Photo
CDC/Dr. Christopher Paddock);  and Bottom left: a male of
thesamespecies.(PhotoCDC/JamesGathany).Belowright:A
Haemaphysalis hard-bodiedtick.Thisisamemberofapeculiar
groupofeyelessticks.(CDCphoto).
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Soft-shelled Ticks
(AllimagescourtesyoftheCentersforDiseaseControl.)

AboveLeft:ACarios kelleyi, formerlyOrni-
thodoros kelleyi, orthebattick.(PhotoCDC/
WilliamL.Nicholson,Ph.D.
Right:AmemberoftheArgasidae familyof
North American soft ticks, and member of
thegenusArgas. Thisfamilyhasfourgroups
(genera):Argas, Ornithodoros, Antricola,andOtobius ticks.(CDCimage).

Left: A member of the Argasidae or
softtickfamily.ThisisaNorthAmeri-
cantick.Thisfemalehaslaidabatchof
eggs,andoveraperiodofseveralyears,
aftereachbloodmeal,shewilllayone
batchafteranother.Hard-shelledticks
willonlylayasinglebatchofeggsin
theirlifetime.

Softticksareknowntotransmitinfec-
tionscalled“relapsingfever”whichare
relatedtotheBorrelia burgdorferi spi-
rochete.Relapsingfeversproducevery
Lyme-likesymptoms.(CDCimage).

Left:ANorthAmericansofttickfrom
thegenusOtobius. Noteitsspinybody
(integument).Thisfamilyincludessoft
earticks.(CDCimage).

ThecostsoftreatingchronicLymediseasethatgoesuntreatedfordecadesarestaggering,withoutnecessarily
makingthepatients100%wellinallcases.Patientsmustbetreatedearlyandeffectivelyaslongassymptoms
arepresent.Thispatientwasillfordecades;hadnearly3yearsofantibiotics,andisstillnotfullyrecovered.
PhotosNancyMackay.
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Tick Removal and Prevention
Thepossibilityoftickborneinfectionsshouldalwaysbetakenseri-

ouslyifyoufindatickattachedtoyourself,alovedone,oryourpet.It
mustbeproperly removedassoonaspossible.Thecorrectmethodof
tickremovalisbyusingapairoftweezersoraspecialandinexpensive
tickremovaltool(i.e.ticktwister)madespecificallyforthatpurpose.

Neverburna tickwitha litmatchorsmother it inanysubstance.
Thatcancausetheticktoburpupthecontentsofitsgutintoyourblood
ortodefecateonyourskin.Thegut,salivaryglands,andexcrementall
containBbspirochetesandotherimportantinfections.

Step 1: Grasptickfirmlybehinditshead
withtweezers.  
Step 2: Pulltickgentlybutfirmlyoutoftheskin,ensuringthatthe
mouthpartsandheadremainintact.   CDCphotos.

After removing the tick,disinfect thebite area.Place the tick in a
plasticbaggiefortesting.Checkwithaticktestinglaboratoryforprop-
erpreservationtechniques.Donotwaitforticktestingresultstoreturn
beforevisitingadoctor;especiallyifsymptomsemerge.

Earlydiagnosisand treatment is importantwithall tickborne infec-
tions.Iftreatedatonset,prognosisisgoodformostinfections.However
somemayrequiremultipleantibioticsorothersupportivetreatments.

Ifyouorsomeoneyouknowhasbeenbittenbyatick,pleasedo not 
wait for symptoms to appear or assume that you are necessarily “okay.”
Evenifatickwasnotattachedforverylong,theyarestillabletotrans-
mitmanykindsofinfectionsbefore,during,oruponattachment.Thisis
becauseticksaliva,excrement,theirmouthparts,andtheirbodiesharbor
andtransmitfungiandotherorganisms.Ticksarealsoverymessyeaters.
Theyregurgitateanddefecatebefore,during,oraftertheirmeal.Thiscan
transmitinfectionsdirectlyontoandintoporoushumanskin.165-168

If you have had a tick attachment of any length, you may consider
speakingwithyourhealthcareprovider.Itisfarbettertobesafethansorry
sinceignoringtickborneinfectionswillnotmakethemgoaway.
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Prevention is the Best Weapon
The best way to avoid tick-borne illness is by prevention. During

outdoortravels(i.e.camping,hiking,walking,hunting),bemindfulof
whereyouwalk.Ticksthriveinwarmth,shade,andwetordampenvi-
ronmentswhereleaves,grass,andlogsareplentifulandthereisindirect
sunlight.Woods,trails,farmfields,andsuburbanlawnsareareaswhere
tickscanbefound.Wedonotneedtobefearfuloftheoutdoors,butwe
shouldbecautious.Herearehintstoprotectyourfamilyfromticks.

Beforeyouventureout,considersomeformof tickprotection.Tick
repellentsareusefulonhumanandpetskin(i.e.citriodiol/oiloflemon
eucalyptus, rose geranium). Some products are only for clothing (i.e.
DEET,pyrethrin/permethrin).Alwaysreadthelabelandtakecare,espe-
ciallywithchildrenandwhenapplyingtopicalsolutionsorcreamsnear
eyesormucousmembranes.

How to Prevent Tick Bites
-Tuckpants legs intoyour socksbeforegoingoutside.Thishelps tokeep ticks

fromcrawlingupyourpantlegs.
-Chooselong-sleeved,light-coloredclothing;andhatsorscarvestorevealcrawl-

ingticksbeforetheyattachsotheymaybeeasilyremoved.
-Walkinthecenterofpathsandavoidbrushingupagainstfoliage.
-Walkpets,horsebackride,orotherexerciseonasphaltintick-proneareas.
-Donotsitorlayuponleavesorgrass.
-Performfrequentchecksofyourself,others,andpets.
-Take turns checking for ticks, especially in hard-to-reach areas like the scalp,

behindtheears,neckline,back,armpits,andbehindtheknees.
-Whenyoureturnindoors,removeclothingandtakeashower.
-Placeclothinginahotdryerforatleast45minutestokillanyunseenticks(they

caneasilysurviveawashcycleandcoolerdryersettings).
-Checkpetsfortickswhentheycomeindoors,anddonotsleepwithpets.
-Donotallowinfantstocrawluponthegrass.Checkdiaperareasonceindoors.
-Keepbirdfeedersawayfromheavilytraffickedareasoftheyard.
-Reduceopenfeeds/garbagearoundpropertiestodiscouragerodentinfestations.
-Erectdeerfencestoreduceexposurestomanywildanimalspecies.
PetsandfarmanimalscanalsocontractLymediseaseandotherinfec-

tions,andtransmitthemtohumans.Implementlandscapingtechniques
asabarrierbetweentickenvironmentsandyourhome(especiallyaround
ponds).Manyproductshelpreducetickpopulationsondeerandsmall
animals(i.e.baitstations)andyoumaywishtotrytheseproducts.Ifyou
findatick,donotpanic.Carefullyremoveitandtalktoyourphysician.

Nowthatyouknowmoreabouttickborneinfections,youcanmore
easilyavoidthem.Ifyoubecomeinfected,thisinformationmayhelp
yourdoctortodiagnoseandtreatyoumorequickly.Enjoy the outdoors, 
just be cautious that you do not bring part of it home with you!
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Tick borne Infection Testing Laboratories
Thislistismeanttohelpphysiciansfindappropriatetestingfortick-

borneinfections.Itisalistofsomeofthemorecommonlyusedtickborne
infectiontestinglaboratories,includingthosewhichofferspecialtytests.
Someofthetestsofferedassesstheeffectsoftickborneinfections,includ-
inghormoneandendocrineimbalances,ornutritionalfunction.Itisnota
completelistoflabs,butitshouldhelpinthedecision-makingprocess.
North America
AdvanceLaboratoryServices GalaxyDiagnostics,Inc. PharmasanLabs,Inc.
501ElmwoodAve. 7030KitCreekRd,Ste270 372280thStreet
SharonHill,PA19079 ResearchTrianglePark Osceola,Wisconsin54020
Tel:1-855-238-4949 NorthCarolina27709 Tel:715-294-1705
www.advanced-lab.com/ Tel:919-313-9672 www.pharmasan.com
Emailcontactformonsite  www.galaxydx.com info@pharmasan.com
Borrelia from culture contact@galaxydx.com Complete test list on site
& wellness testing Bartonella testing

IGeneX,Inc. Clongen SpectracellLaboratories
795SanAntonioRd 12321MiddlebrookRoad,Ste120 10401TownParkDrive
PaloAlto,California94303 Germantown,MD20874 Houston,TX77072
Tel:1-800-832-3200 Tel:1-877-256-6436 Tel:1-800-227-5227
www.igenex.com www.clongen.com www.spectracell.com
Emailcontactformonsite akil@clongen.com spec1@spectracell.com
Borrelia, co-infection, tick testing Borrelia, co-infection, tick testing Nutritional defiiciencies,
  MTHFR mutation testing
MedicalDiagnosticLabs(MDL) LabCorp  
2439KuserRoad POBox2240 GenovaDiagnostics
Hamilton,NJ08690 Burlington,NC27216-2240 63ZillicoaStreet
Tel:1-877-269-0090 Tel:Tel:1-800-845-6167 Asheville,NC28801
www.mdlab.com www.labcorp.com Tel:1-800-522-4762
customerservice@mdlab.com Emailcontactformonsite www.gdx.net
Borrelia, co-infection, other tests Complete list on site, lab locator  Test list & contact form on site

QuestDiagnostics FryLaboratories,LLC SunriseMedicalLaboratories
3GiraldaFarms 15720N.GreenwayHaydenLoop ServinggreaterNewYorkArea
Madison,NJ07940 Suite#3 Tel:1-800-782-0282
MainSwitchboard: Scottsdale,AZ85260 Tel:1-516-396-5800
Tel:1-800-222-0446 Tel:1-866-927-8075 www.sunriselab.com
www.questdiagnostics.com www.frylabs.com service@sunriselab.com
Emailcontactform info@frylabs.com Emailcontactformonsite
Complete test list on site Borrelia, co-infections incl. coccidians

PrivateMDLabs R&DSystems
Tennessee Minneapolis,MN(worldwide)
Tel:1-877-283-7882 Tel:1-800-343-747
www.privatemdlabs.com Tel:1-612-379-2956
info@privatemdlabs.com CustomerService@RnDSystems.com
Direct testing to the public Human CXCL13/BLC/BCA-1 ELISA testing 

South Africa Sweden
Ampath TFT-Hälsan
CentralServicesBuilding MottagningiVästerås List Continues on Next Page
WitchHazelStreet Emausgatan36
HighveldOfficePark Tel:021309309
Centurion(135K) http://tft.se/forkroppen/diagnoser/borrelia/
Tel:(012)678-1001 info@tft.se
www.ampath.co.za Contact lab for testing
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Australia Germany
AustralianBiologicsTestingServices Infectolab
FayworthHouse,Suite6056thFloor Dr.A.Schwarzbach&Dr.C.Nicolaus
379-383PittStreet Morellstraße33
Sydney,NSW2000 86159Augsburg
Tel:+61(2)92830807 Tel:+49(0)8214550740
www.australianbiologics.com.au www.infectolab.de
Contact form on web site service@infectolab.de
Borrelia and co-infection testing  Borrelia and comprehensive co-infection, 

celiac,organ profile, heavy metal testing

ANIMAL & TICK TESTING 

Animal Health Diagnostic Center Analytical Services, Inc.
BruceAkey,MS,DVM,Director Attn:TickTesting
POBox5786,CollegeofVeterinaryMedicine 130AllenBrookLane
CornellUniversity Williston,VT05495
UpperTowerRoad Tel:1-800-723-4432
Ithaca,NewYork14853-6401 tick@analyticalservices.com
Tel:1-607-253-3900 Dry tick in ziplock bag, no alcohol or tape,
https://ahdc.vet.cornell.edu/news/lyme.cfm Write name, address, phone, email, results 1-5 days
Lyme testing for dogs and horses 

Connecticut Pathology Laboratories Imugen, Inc.
Attn:TickTesting Attn:TickTesting
1320MainStreet,Suite24 220NorwoodParkSouth
Willimantic,Connecticut06226 Norwood,Massachusetts02062
Tel:1-860-450-1823 Tel:1-781-255-0770
Tick in damp paper towl in ziplock bag, Dry tick in ziplock bag. Write name, address, phone
must fill out tick testing request form available number, email on bag. Results within <10 days.
from the lab, call for form. Results 5-7 days.

New Jersey Laboratories Northeast Infectious Disease Diagnostic Lab
Attn:TickTesting Attn:TickTesting
1110SomersetStreet 314IndependenceRoad,Suite114
NewBrunswick,NewYork08901 EastStroudsburg,Pennsylvania18301
Tel:1-732-249-0148 Tel:1-570-422-7885
Dry tick (more $ if tick is in alcohol) in Place dry tick in ziplock bag. No alcohol or tape.
ziplock bag with water-moistened cotton ball. Must fill out tick submission form, call for form.
Name, address, phone, email. Results <10 days. Results <10 days.

UMass Extension Tick Assessment Texas Dept. of State Health Services
AgriculturalEngineeringBuilding Attn:ZoonosisControlNMC1956
250NaturalResourcesWay POBox149347
UniversityofMassachusetts Austin,Texas78714-9347
Amherst,MA01003 Place dry tick in a zip lock bag, include contact info
Tel:1-413-545-1055 Must complete their submission form, call for form
Lyme and co-infection testing on ticks.
No alcohol or tape. Place dry tick in ziplock
bag. Must use tick submission form, call for form.
Results <10 days.

IGeneX Labs also does tick testing, please see their listing on the previous page.
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