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LD & Co-Infections:
Designing Individualized Treatment Regimens

e Chronic Lyme Disease must be seen in the light of
multiple tick borne discascs, including HME,
HGE, Babesia, Bartonella, Mycoplasma,
Chlamydia, RMSF, Q-Fever, Tularemia, and Viral
infections (HHV6, HHVS, 7 West Nile). |

» Symptoms of these diseases overlap and many
patients who have chronic ongoing
symptomatology who have failed classical
therapies for Lyme Disease may improve once all
co-infections are diagnosed and adequately
treated. '
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Investigative Treatment Protocols for
Lyme Dlseast aud Multiple Co-infections
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Chronic Lyme Borreliosis Syndrome

»  Bb can persist in the body despite extensive courses of
antibiotics '

. Asmgletickbmecantrmxtmﬂuplcoo-mfocums
(bumnella,babm,dn'lwhm,myco;ﬂm),mchmy
not be found on standard IFA testing.

«  Many of the co-infections are intracellular, protecting
them from short courses of antibiotics, making them
difficult to eradicate

*  Immune dysfunction / sutoimmune overiap may be
mmmsecondaytomomarmmmyBlPs,Blebs.
HLA status

»  Neurotoxins (QUIN) / Bacterial toxins (Bb Tox1) may
be responsible for ongoing symptoms. -




Chronic LB Syndrome: Problems with
- Testing and Treatment

1)Intra and Interlaboratory Vanatlon in LD
testing

-Bakken et al. JAMA 1992;268:891-895

-Magnarelli, LA. Laboratory diagnosis of Lyme
Il)sls6e$§§ gl%amm&cnn. North America 1989;

-There are similar limitations to serological testmg
for Bartonella, w/ false neg IFA’s

-Bergmans et al. J Clin Microbiol 1997
-LaScala et al. J Clin Microbiol 1999

-Similarly, Babesia testing oftien reveals neg IFA’s
and posmvc FISH and or PCR results

Chronic LB Syndrome Problems
with Testing and Treatment

2)Timing of Antibody Synthesis

IGMAb thesis is usually not detectable for 2-3

aﬁe.rz-?amo occasionally
reappcarmg er in the disease

Falscnegtestsocalrlftcstedtoosconaﬂerthe
initial infection

(Craft JE, et al. Journal of Clin Investigation 1986;
78:934-939) .

(Grodzuk, R1, Steere, AC. Com Eanson
h'i'}r’“““”“mg ““mm" by . S50, S
erent antigen ons Ior g carty
dlseagé Joumnal of Inf Disease
1988 157,796-797 -




Chronic LB Syndrome: Problems
-~ with Testing and Treatment

3) False Negatives:
-Antibiotic treatment early in the disease prevents a
~ humoral immune response

(Shrestha, M. Grodzuk, RI, Steere, AC: Dxagnosmg
Early Lyme disease. Amer JNL of Medlcmc,
1985; 78:235-240) .

~The same problem may exist for co-inf’s explaining
the rate of low positive IFA’s

-Some co-infections, ie M. fermentans c¢an only be
found on PCR, and may requn'e multiple sets

Chromc LB Syndrome Problems
with Testing and Treatment

4)Failure to detect Antibodies

Bb antibodies can be bound in circulating
immune complexes, explaining the high -
false negative rate of antibody testing in the

| spinal fluid of Lyme pts w/ signif CNS dx.

' The immune complex dissociation assay may

reveal Bb specific Ab in pts w/ enceph

whose CSF otherwise tests normal. Routine
use of this assay is not being performed,

(Coyle, et al. Detection of Bb antigens in
~_ CSF. Neurology 1993:43:1093-1097) ,




Chronic LB Syndrome: Problems
with Testing and Treatment

) Biology of the Organism

A)Long replication time

B)Plasmids

C)Blebs—bind free circul Bb Ab, have potent
mitogenic activity that { immune activation

D)Cloaking—Bb also surrounds itself w/ the body’s
lymphocytic proteins, | immune recognition

CoylcéPKeta!. DeteﬁmofBbatﬂgcmrnCSF Neurology
1993:43:1093-1097

Dorward, et al. Jounal of Clin Microbiol 1991;29:1162-1170

Barbour, A. Univ of Texas Health Sciences Center, San.
AWTcxas.erdnntrategmﬁrmwal
Inqﬂmﬂonsﬁ:rCthmchscasc.)

Chronic LB Syndrome: Problems
with Testing and Treatment

6) Supprcsséd Immune Response-

A) Inmpmhfcrahvcmsponsesoflymphsiomm

and antigens were supptessed in the presence of Bb Ag
pmpmmons,mdllAprod.mmhibﬂedbyspuochm .

(Dr J.W. Chino, Prof of Mcdicine and Immunol st NY Med Coll Al:wlct,?‘
Int Conf on Lyme Borreliosis, 1994)

B)BdewﬂMdeMPhDRocky e
Mitn Labs. 9¢ Infl. Conf on Lyme Borreliosis. .
Moflysosomalﬁ:sxon,destrwhonoﬂymphsmmmlé

- hrs after incubation
C)Cmmmﬂm—nﬁ’smayalsosupprmmmlmc(ﬂ N
-Krwe,PJEtal.ConmmLymeDtseascandBabesm
Evidence for Increased Severity and Duration of Iliness
JAMA, June 5,1996; Vol 275, No 21, 1657-1660




Chronic LB Syna-rome: Problems
with Testing and Treatment

Sequestration in Antibiotic and |
Immunologically Priviledged Sites

e Skin/ fibroblasts (Klempner)

* Eye (Preac-Mursic, Meier)

* Ligamentous tissue (Haupl)

« Joints (Priem, Bradley, Fitzpatrick)

CNS (Coyle, Leigner)

Endothelial cells and macrophages (Ma et al,
Infect Immun 1991 Feb;59(2):671-8; Malawista
SE et al, ] Immunol 1993 Feb 1;150(3):909-15)

Chronic Persistent Infection with Bb
Despite Intensive AB’s

« Asch ES, et al, Lyme Disease: An Infectious and
‘I;giunt‘ecuous Syndrome, JNL of Rheum 1994;21:454-

* Bradley JF, ¢t al, The Persistence of Spirochetal Nucleic
Acids m Active Lyme Arthritis. Ann Int Med 1994;487-9

* Diringer MN, ct al, Lyme menin; itis- report of a
scvqg&:cnlchlmmwyglntmse itis & Rheum,
1987;30:705-708

+ Bayer ME, Zhang L, Bayer MHL Borrelia burgdorferi
Dabylrinﬂ:cmo treated patients with chronic Lyme
Discase symptoms. A PCR study of 97 cases. Infection
1996. Sept-Oct;24(5):347-53




Persistence of Lyme Borreliosis

* Donta, ST, Tetracycline in chronic Lyme disease.
Chronic Infectious Diseases, 7;25(8qu? 552-56
* Dorward DW et al. Virulent Bb specifically attach to,
activate, and kill TIB-215 Human B lymphocytes
g%bsuact)VHIAnnualLymcDismclnmﬁonﬂ
ientific Conference. Vancouver, BC. April 28,29, 1995
* Phillips SE; Mattman LH, et al. A proposal for the reliable -
discase, even those previousl aggnmwely
trgd.lnfecﬁonlmm-necﬂé(ﬁ)ﬂ&-
* Fallon BA, et al. Late-Stage Neuropsychiatric L
gdolmeliosis.CaseRepmig;sychomaﬁcsl +36:295-

Chronic Persistent Infection with Bb
Despite Intensive AB’s

* Fallon BA, et al. Repeated antibiotic treatment in chronic
Lyme discase, Journal of Spirochetal and Tick-borne
Diseases, 1999; 6 (Fall/Winter):94-101 | |

¢ Fraser DD, et al. Molecular detection of persistent Borrelia

1 in 8 man with dermatomyositis. Clinical and
Exper Rheum, 1992;10:387-390 -
. Fri@dhmegﬁBomliaburdo:feﬁ rsists in the
Eastro‘ _ tract of children and adolescents with
yme Disease, JNL of Spirochetal and Tick-borne
Diseases, Spring/Summer 2002, 9:11-15 |
* Fitzpatrick JE, et al. Chroni¢ septic arthrits caused
~ Borrelia burgdorferi. Clin Ortho 1993 Dec;(297)23b£41
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- Chronic Persistent Infection with Bb
| Despite Intensive AB’s

* Georgilis K, Peacocke M, & Klempner MS.

- Fibroblasts protect the Lyme disease spirochete,
| Borrelia burgdorferi, from cefiriaxone in vitro. J
. Infect Dis 1992;166: 440-444

» Girschick HJ, et al. Intracellular persistence of
Borrelia burgdorfm in human synovial cells.
Rheumatol Int 1996;16(3): 125-132

* Hassler D, et al. Pulsed high-dose cefotaxime

therapy in refractory Lyme Botreliosis (letter).
Lancet 1991,338:193

Chronic Persistent Infection with Bb
Despite Intensive AB’s

alauplT ﬁaLPwofBouwdglbmmfﬁm

gamentous tissue a patient chronic

borreliosis. Arthritis Rheum 1993;36: 1621-16263‘“

* Horowitz RL. Chronic Persistent Lyme Borreliosis; PCR

wﬂmofckomcmfecumdmya?:xmdedmm
: A Retrospective Review. Abstract XTI Intl Sci

ot Lyme Disease. March 24-26, 2000,

Karma A, et al. Long of chronic L,

mmg'nmkml% 16.505-:?09 e

* Keller TL, et al. PCR detection of Borrelia burgdorferi

Dm:ncerebmspmlﬂmdﬁ:wmemnbmehom
patients. Neurology 1992;43:32-42 P
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Chronic Persistent Infection with Bb
Despite Intensive AB’s

* Keszler K, and Tilton RC. Persistent PCR Positivity in

Patient Being Treated for Lyme Disease. JnlofSptrochelal

and Tick-Bome Disecases. 1995;2(3):57-58 : it
* Krupp, LB et al, Study and treatment of post Lyme

discase: arandomizeddwblemaskeddmmlmal,

Neurology, 2003: June 24;60 (12:1923-30)

. LamenceC.,anonRB Lowy RD, and Coyle PK.
Seronegative Chronic Neuroborreliosis. Eur
Neurol. 1995;35:113-117

o Liegner KB. Lyme disease: The Sensible Pursuit of
Answers. J Clin Microbiol 1993;31:1961-1963

Persistence of Lyme Borreliosis

* Liegner KB, et al. Recurrent erythema miigrans despite
extéﬁeduﬁbioﬂcﬁmﬁnaumﬂlmmycmmapmem

pelslsm% .,_enmfeeuon.IAmAcad |
Demmatol 1993:2:312-314

@ LlegmrKB eta!.CuItm'e-conﬁmedtmnmntﬁilmof
cefotamine and minocycline in a case of Lyme
Wmﬂnumsmamv
Conference on Borreliosis, Arlington, Va,

30-June 2, 1992. e
o Lm et al, Lyme disese and the clinical spectrum fo
responsive chronic meningoencephalmyelitides.
Journal of Spirochetal and Tick-Borne Dis. 1997, pp61-73
* Luft BJ, et al. Invasion of the CNS by Bb in acute
disseminated infection. JAMA 192;267:1364-1367.




Persistence of Lyme Borreliosis

¢ Masters EJ, et al. Spirochetemia after continuous high-
dose oral amoxicillin therapy. Infect Dis Clin Practice

1994;3:207-208 .

* MaY, et al. Intracellular localization of Borrelia
burgdorferi within human endothelial cells. Infect Immun
1991;59:671-678

* Montgomery RR, Malawista SE, et al. The fate of Borrelia
10991,59:671-678

* Meier P, et al. Pars plana vitrectomy in Borrelia

eri uxiophg]almms Klin Monatsbl Augenheilkd
1998 Dec21X(6):351.4 -

Persistence of Lyme Borreliosis

* Nanagara R, Duray PH, ct al. Ultrastructural
Danonstmlf’mofs;:mmmqgminmmm
and Synovial Membrane in Chronic Lyme R
Possible Factors Contrib t0 Persistence of Organisms.
Human Pathology 1996;27: 1025-1034

. Nocton JJ, Dressler F, et al., Detection of Borrelia .

bmgdort‘enDNAby chain reaction in synovi
flui ﬁmnfaﬁenlsmth yme arthritis, NEJM, Jan 27,
1994;330(4):229-234. |
. Dksi],ctal.ﬁnﬁbodicsa?ins(wholcmmdw
b i spi 41 kd flagellin, and P39 protein in-
ts with PCR- or culture late Lyme borreliosis.
Clin Microbiol 1995;33:2260-2264
* QOksiJ, ct al. Borrelia orferi detected by culture and
PCR in clitical relapse of disseminated Lyme borreliosis.
Annals of Medicine,1999; 31:225-32
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Persistence of Lyme Borreliosis

e Preac-Mursic V, e:d al. Smwv:lntg %a‘rcha 1 in
antiblotmlly freat ients i
Infection 1989;17:355-359. S

 Preac-Mussic V, et al. Persistence of Borrelia burdorferi

D e
Fi mHmanLymeDim Infection
1990;18(6):332-341

 SchmidliJ, etuLChﬂumonomerdnbmgdorfmﬁom
jomtﬂmdﬂneemonﬂtnﬁa‘ttmmofﬁcml due
to Lyme borreliosis. J Infect Dis 1988;158

. SumbmgﬁRK,etaLPetﬂstmomerelmbmgdorfen

* in Experimentall afier Antibiotic
Tmtnaﬂ.JChgl\:hcrobiol :35(1):111-116

Persistence of Lyme Borreliosis

 Strle F, et al. Persistence of Borrelia burgdorferi
Sensus Lato in Resolved Erythema Migrans
Lesions. Clin Inf Dis 1995;23:380-389

o Weber K. Treatment failure in erythema migrans-
A review. Infection 1996;24:73-75

» Wolbart K, Priem S. et al. Detection of Borrelia
Burgdorferi by PCR in synovial membrane, but
not in synovial fluid from patients with persistent
Lyme arthritis after antibiotic therapy. Ann
Rheum Dis 1998 Feb;57(2):118-21




Persistence of Lyme Borreliosis:Atypical
Forms/Cystic Forms

- Prcw—hh:msic, Vet alS.Fmanm‘i%@l%vaHon of
Borrelia burgdorferi mm Variants,
Infection 24 (1996),Ng 3:218-26

o %%&Tmfmof i f%fmsngggdia

normal, mobile spiroc ection
(1 No 4:24045 x
mmaammmmmmm

f Botrelia burgdorf
mloloy (2000), 146:119- . .

Oetal,Aramdmeﬂlodfhr cystic
fotmso Botrelia and their to mobile
spirochetes, APMIS, 106 (1998):1131-41

Persistence of Lyme Borreliosis:Atypical

Forms/Cystic Forms
« Schaller, MctaLlﬂ&asﬁ‘ucﬁueBomhabmggﬁrferiaﬂer
ure to benzylpenicillin, Infection 22 ): No

6:401-06
» Kersten, A et al, Effects of penicillin, cefiriaxone,

doxycycline on morpholo ot‘Borrehabm-gdorf
ﬂ%@;‘gbﬁl Agentsmdgéhcmodmapy 39 (1995); Vol.
. MacDomld,A.CommuNmtmlBorrclmnsmd
Discasc'DemmtranQnofaSplmchetalest
Form, AnnNYAcadSct. 1988. 468-470
) modegenﬁauvchspdlsordetsc?ahidmgmplmnsighthled
ne in
Hypothoses (2006), article in press
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ATCC B31 B burgdorferi
cuiture aged 1 year
with diverse atypical
spirochetal and cystic ferms
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Treatment Relapses and Failures
with Short-term Therapy

Logigian (1990) : After 6 mo’s of therapy, 10/27 patients
treated with IV AB’s relapsed or bad treatment failure.
Pfister (1991) : 33 patients with neuroborreliosis were
treated with IV AB’s. After a mean of 8.1 months 10727
wcresymptomaﬁcmdborrcﬁapcrsistedﬁ;ﬁmQSle pt
Shadick (1994) : 10/38 pts relapsed (5 with I'V) within 1
year of treatment, and had repeated AB treatment

Asch (1994) : 28% relapsed w/ major organ involvement
3.2 years after initial treatment

Valesova (1996) :10/26 relapsed or progressed at 36 mo
‘Trieb (1998) : >50% pts symptomatic after 4.2/+/- 12 yrs
Shadick (1999) : 69/184 (37%) report 2 previous relapse




Benefit of Longer treatment Regimes for
Disseminated Lyme Disease

1. Wahlberg,P. et al, Treatment of late Lyme
-borreliosis. J Infect, 1994. 29(3): p255-61 —=31% -
‘improved w/ 14 d Rocephin, 89% improved w/ Rocephin

+ 100d of Amox and Probenecid, 83% improved w/
- Rocephin, then 100 days of cephadroxil

2. Donta, ST., Tetracycline therapy for chronic

- Lyme disease. ChnInfectDls, 1997. 25 Suppl 1:
p-S52-6. :

—+277 pts with chr LD treated between 1-11 mo: 20%
cured, 70% improved, 10% treatment failure

—TY - = — —y —y

Benefit of Longer treatment Regimes for
Disseminated Lyme Disease

3. Oksi, J et al., Comparison of oral cefixime and intravenous
ceftriaxone followed by oral amoxicillin in disseminated
Lyme borreliosis. Eur J Clin Microbiol Infect Dis, 1998,
1%(10) :p 715-9

ﬂmmwdrfLmumd&rlood,mwmmmwﬂm
responses

4,0ksi,J.,ctalBomliabm'gdorferideﬁectedbyadmm
PCR in clinical relapse of disseminated Lyme
borreliosis. Ann Med, 1999. 31(3):p.225-32

~ —» 32/165 pts w/ disseminated Lyme treated for 1 or more

months of AB’s showed that even > 3 mo of treatment

may not eradicate the spirochete, longer term therapy
may be necessary




 Positive Response on Retreatment
- for Chronic Lyme Borreliosis

e Faﬂon,BA.,etaLR@peatcdantibwuctrwmmtmr'
- chronic Lyme disease. J Spirochet Tick Borne Dis,
1999. 6(Fall/Winter):p 94-101 -

—>18 pts retreated w/ either IV, Muaﬂm‘:mmm
mdmmmwwmwm
improvement.

s Donta, ST., Tetmcydmc&aapyfordmmc
| . Lyme disease. Clin Infect Dis, 1997
**%pum*eﬁletmdmhmmmda

miacrolide, or IV cefiriaxone showed rates of cure ot signif
~ improvement of 98%, 74%, or 85% respectively.

Posmve Response on Retreatment

5 for Chronic Lyme Borreliosis
- Oksi, J., et al., Boirelia detecwdbycultureand |
- PCR in clinical of edLymebmehosu.

Ann Med, 1999. 31 )'p25$—32

ity wmmmmmeuM+mmw&nm
wks w/IV AB’s w/ good respoase ia 69%
e Krupp, L.B., etal., Study and freatment of post Lyme
dzm(smP-LI) a randomized double masked clinical
trial. Neurology, . 60(12):p1923-30.

ﬁﬁpﬁmmm&-mudﬁwmm
showed improvement oa prmary ontcome measurement of fatigue
Camc:on,D.J Lyme Disease Clinical Trial- Effectiveness
Reumnmeealth-Rnlatedehlyofhfe.
Abstract, Lyme & Other TBD’s: mmnct Borne
Dnscascs,FnOatzsﬁ 20085, Philadelp
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Columbia University Study of
Chronic Lyme Encephalopathy

» This study of Persistent Lyme Encephalopathy enrolled 37
Lyme patients and 20 age-, s¢x-, and eduication matched
controls
- Inclusion Criteria: Age 18-65, CDC+ IgG WB, Prior tx w/ min

3wks IV abx, petsistent memary problems

+ Each subject had 3 major evaluations at baseline, week 12,
and week 24,
~ Self Reported scales of functional status, anxiety, depression, pai

and fatigue P
— Baseline comparisons of MRI and PET measures of Lyme patieats
to normal coatrofs.

» Study was a 10 week double blind PBO-controlled trial
with IV Rocephin followed by 14 weeks on no antibiotics.

;- Columbia Uhiversity Study of
Chronic Lyme Encephalopathy

o Results:
- - Lymemmmuactupumﬂtﬁm
- Oaly 1 patient had FMS
~ Minor neurological involvement was common
— At week 12 (in treatment group):
s Favored drog regimea vs. PBO
~ Improved fatiguc, joint pein, depression, snd physical functioning
- Pet scan showed incressed metab. of tx group
- No sig. effects on MRIs
- 12 PBO-controlled study showing a significant improvement with
- long term re-treatment with IV antibiotics (Rocephin).
* By week 24 there was 2 loss of gains in cognition aad incressed
% 60% had +Bartonella IFA and several bad +PCR
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Ehrlichiosis/Anaplasmosis

Symptoms Testing Treatment
* Tick-borne febrile | -HME & HGE -Tetracyclines
illness, most titers and PCRs (doxy, etc)
commonly -Cytopenias — -Rifampin
characterized by | jeukopenia,
-HA -TLFT’s
-“Myalgias -Morulae
-Malaise (intracytoplasmic |
colonies) in WBC,
CSF, bone aspirate
or biopsy
B abesmsxs
Symptoms Testing Treatment
o 11 severity of sx | B. microti -Mepron + Zithro (or
w/ Lyme Disease -Smear other macrolide)
-Fevers, chills, -IFA | -Malarone 100/250
flushing, dayor  |PCR(mult. sets) Img4qdx3dthenl
night sweats -FISH qd thereafter +/-
-Fatigue *WA-1 macrolide
| -Joint aches * ? Other species Cleocin + Qumme
Pacestaibes s Rare: (? %2 dose if full dose
.Cognitive d/f -hemolytic ancmia MM
- -thrombocytopenia | -Lariam
e . |7 BUN/Creat -Artemesia
"T Emotional hbﬂl.ty ® Subdinical -Exw
presentations mote | transfusion
common




* Problems with Babesia Testing and
| Treatment
* The genus Babesia comprises > 100 species of tick-
transmitted protozoal pathogens known as piroplasms. |
Most zoonotic cases are due to B. microtiand B.
- divergens. (B. caballi, B. equi, B. canis, Cytauxzoon felis)
- WA-1 infection is esp. prevalent in Calif.

Serologic -
‘surveys of N. Calif have shown a high seroprevalence to
WA-Imﬂgms.?Pom‘bﬂxtyofﬂnsﬁmousscBabm

* Theileria ites are shed from Babesia
by the presence of an cytic schizont stage. They
- cause dx w/ pyrexia, § LNs,
- panleukopenia and | platelets
Telford,S. et al. Cultivation and Ph

Characterization of 8 Newly Recognized Human
Pathogenic Protozoan. Journal of Inf Dis. 1994;169:1050-6

Problems with Babesia Testing and
Treatment

 Patients co-infected w/ Lyme and Babesia show evidence
for  severity and duration of illngss.

Krause, P.J. JAMA, June $, 1996; Vol 275, No. 21,
Tacopino V. et al. Life-Threatening babesiosis in 8 woman from
Wisconsin. Arch Int Mod. 1990 Jul; 150(7): 1527-8

» Babesia parasites can persist after short term and long term
treatment in co-inifected LD patients
Krause, P.J. et al. Persistent Parasitemia After Acute Babesiosis. NEJTM
1998;339:160-5
Horowitz, RI Chronic Persistent Babesiosis after Acute Treatntent
Abstract, 12* Int Scieatific Conference on Lyme Discase and Other
Spirochetal & Tick-Bome Disorders. April, 1999. New York City.




Testing For Babesia

Comparison of B. microti FISH and PCR
Tests on B. microti IFA Negative Patient’s
Whole Blood (After Discrepant Analysis)

Problems with Babesia Testing and
Treatment

e Blood smears and IFA are unreliable in
making the diagnosis of Babesiosis. PCR

and FISH testing should be used in a panel
approach to { sensitivity

Comparison of PCR with Blood Smear and Inoculation of
Small Animals for Diagnosis of Babesia microti
Parasitemia. Krause, P.J. et al. Journal of Clin Microbiol,
Nov 1996, p. 2791-2794
Fluorescent, Ribosomal RNA Probes for Clinical
Application: A Research Review. Shah, J, et al.

Diagonostics and Clinical Testing, May 1990, Vol 28 p.
4144
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Symptoms Testing Treatment
| * Early clinical pres | Thrombocytopenia | Start immediately
non~-specific » Hyponatremia based on clinical
'Iﬂfﬁ&le: fevu’,‘ ,Tms ﬁndmgs
nausea, vomiting, « abal WBC * Doxycycline ~
severe HA, myalgias | oo 6 continue for at least
| *Late Sx: rash, abd IeM gillmg(l}; 3 days until fever
pain, joint pain, thyeado subsides, for
Sahet . weel, IgG 1> 1wk | iimum of days
*Rash is red spotted | 5 oSt apid | otal tx
| petechial rash, > 6% & specific e * Alt. tx is
day, only in 35-60%, | ¢ Immunostaining of | Chloramphenicol
m&mm_ shnhx—only‘?O% :
80% sensitivity
_ Powassan Encqphahtls
Symptoms Testing Treatment
* Encephalitis: * Serum & CSF * Supportive
* Can be transmitted | POW virus-specific |+ 9 HIV meds
inas fewas 15 min |I8M, neutralizing ab,
of tick attachment (TI?{BCECSF _
SO S " |+ Faity 10-15%
lm.,henﬁplegia, * EEG - diffuse 'Mwmmtmh
2 : I l't' in di
def, mental status A, mchmmt:r




West Nile Virus
Symptoms Testing Treatment
- | * HA, myalgias, back |+ Mild leukocytosis |+ No established tx
ache, snorexia, 1 in § orlcukopenia *» Supportive

* Roscolar or CSF 1 ymphs

maculopapular rash

onface & tmk | Ml Pleocytosis

50% of pts * S¢rum or CSF -
*Gen. Lymphaden. |WNV-speeIgM |, g ze un o
o /150 w/ severe ELISA, PCR 10% mortality if

CNS involvinent:  |*18G>T®day | CNS involv., fatigue,
meningoeaceph, « False positive chronic HA, memory
acute flaccid paralys, | results with Yellow | &/f; diff walking,
movement d/o, ataxia, | Fever or JE vace. or | muscle weakness,
CN iavoly, had past flavavirus | depression

Tularemia
Symptoms Testing Treatment
* Vary in severity and | * Direct fluorescent * IV/PO Doxy
presentation based on | antibody ~ |*IV/PO Cipro
W"lm dose, "‘d « Immunohistochem. | [v Streptomycin

stams of secretions, - (DOC)
md‘m&HA- - | exudates, bx’s

w mw]se-coqmv - | » IV Gentamicin
| sore throat, | * Culture 7| » Chloramphenicol
disassociation PCR,ELISA.

* Respiratory sx onTicNg « Treatment failures
(pacumonic), GI s Anti i
(VI oo e |\ deteckion reported with 8-

* Oropharyngeal ' mﬁbioul';:
* Ulceroglandular -
can be from tick bite

* Oculoglandular, etc




_Q-Fever (Coxiella burnetii)

Symptoms Testing Treatment
* Only 50% show * IFA: include * Doxycycline (most
signs of clinical illness IgG/IgA/IgM effective within the
* Acute: high fevers l*3daysot‘iﬁness)
Siimmﬂ!jllsﬂs,m stajnmg
| abd pains w/N/V/D, |*PCR « For Chronic Q-
hepatitis, pncumonia, |« Transient decrease |Fever Endocarditis:
non-productive cough, |in platelets Doxy+Quin x 4 yrs
CP, confusion w/ or Doxy+Plaq x 1.5-
mestingo esicepls, PNP, 3 yrs.
GBS, myelitis, weight
* Chronic: endocard,,
¢an occur 1-20 yrs
after infection .

Bartonella

B. benselae: Cat scratch disease (ticks)
B. quintana: Trench fever (lice)
B. baccilhfom:s Curmdmse(sandﬁm)

Symptoms

Testtng

Treatment

Typical manifestations:
Papule (rash) / regional

B. henselae
[ IFA (unreliable)

1 3 lm
-
Gt LTS

-Doxy (oral/IV)+
Rifampin (+ CQ12)
-Quinolones +
Tetras or




Comparison of Bh Serology & PCR’s

Comparsion of serciogy and PCRs for
Bertnrclio henseleo

Mycoplasma Fermentans
Symptoms Testing Treatment

-7 role w/ Lyme |-IFA -Tetracyclines
& other TBD’s |.pCR -Macrolides
-7 exmng ..Quinolones
underlying sx
-7 responsible in |

| |part of chronic

. |relapsing sx -




Mycoplasma Infections in Chronic
Lyme Disease:

- A Retrospective Analysis of Co-Infection and
Persistence demonstrated by PCR Analysis Despite

- Long Term Antibiotic Treatment.
*16‘“ lntemanonal Scxcntlﬁc Confa'ence ofl

Lyme Disease
Hartford, CT 2003

 Richard L Horowitz, MD
Dylan J. Rodner, MPAS, RPA-C

Mycoplasma Infections in Chronic Lyme Discase
* Background: Paticuts with chronic Lyme Discase oficn

MW&:M(N‘@OISM@NLIO@G@EWMM
1996;38:14-16) where multiple mycoplasmal infections
watmmlmdbbeemame,oo-facmrs,uﬂfor
opportunistic agents in these chronic illnesses (Nicolson
ct.al. Mycoplasmal Infections in Chronic Hlinesses.
Medwa!Smnncl,V4 NS5, Sepf/Oct 1999, 172-75, 191).
Paﬁemswmmcdmgnscsofchromcwmcnmmd
overlapping co-infections with chronic petsistent
symptoms were therefore screened for the presence and/ot




Mycoplasma Infections in Chronic Lyme Discase
* Results: All 27 patients analyzed showed

evidence of persistent Mycoplasma fermentans
infection by PCR analysis after an average length
of antibiotic treatment of 10% months. The
average patient received 6% months of macrolide
therapy, Y4 month of quinolone therapy, and 4

months of doxycycline therapy. No significant
difference was found among the different

antibiotic regimens (azithromyecin, clarithromycin,
dirithromycin, ciprofloxacin, moxafloxacin, and
doxycycline). Ongoing symptoms at the end of
the study included fatigue (96%), joint pain
(93:/4.), cognitive difficultics (78%) and headaches
(33%).

Mycoplasma Infections in Chronic Lyme Discase:

Discussion: Myeoplasmalmfectmnshavebmmh
be effective at evading the immune system and synergistic
effects with other infectious agents is known to occur
(Baseman ct.al. Emerg. Infect. Dis, 1997; 3:32-32.).
Remmmdedumnmmfumycophsmalbloodmfm
requires long term antibiotic therapy which usually
includes 6 week cycles of doxycycline at 200-300 mg per
day (Nicolson et.al. JAMA 1995; 273:618-619.) or
ciprofloxacin 1500 mg per day, mthrmnycmmmgpa
day, or 750-1000 mg per day (Nicolson GL.
Intern. J. Med. 1998;1:115-117 and 123-128). Despite

mycoplasmal

of Chronic Lyme Disease patients. Multiple cycles of
antibiotics are required because of their intracellular
location, slow growing nature, and inherent insensitivity to
most antibiotics (Nicolson 1999).



Mycoplasma Infections in Chronic Lyme Disease

* Discussion: (con’t) Mycoplasmas have been shown to
interact non-specifically with B-lymphocytes resulting in
the modulation of immunity promoting autoimmune
reactions and rheumatoid diseases (Simecka et.al. Clin.
Infect. Dis. 1993;17(Suppl 1):5176-5182). Mycoplasmal
including IL-1,2, and 6 (Mjhiradt et.al. Infect. Immunol.
1991;58:1273-1280), and have been found in the joint
tissues of patients with theumatological diseases
suggesting their pathogenic involvement (Furr et.al. Ann.
Rheumatot. Dis. 1994;53;183-184). Further studies
therefore need o be done to elucidate the role of
mycoplasmal infections in Lyme Discase patients with

broni : i
Differential Diagnosis:
When to suspect co-infections with these organisms

A isease: fatigue, headache, arthralgiss, cognitive difficulties. Clue -
)W as, symptoms tend to come and go, including

intermittent ias. Women flare before-during-afier menstrual cycle.

Severity of illness - co-infected patients are the most severely ill
: gMIWKnmmrme&mdwnhLymeDummd
s had evidetice for mcreased seventy and duration of illness.
Circulatory spirochetal DNA was detected more than 3x as ofteu ity co-
infected patieats as in those with Lyme Disease alone.)




Initial Laboratory Testing & Follow-up
~ IBD's LypeCSEl &:lgGWmBlotiF mm

IFA+ F’nhmy

- Rmbloodx:CBC,M TFTs + anti-thy ab, B12-folate
WWM K I.I-‘I":.—)?Qfem

3o .l HI;P.?%R% , ESR, C3, C4, CH50, C1Q Immaune

~ (1SS+DSDNA, Sm Ag, Sjogrea’s SSA, SSB) S
- a&mmmzc«mmm&hammaemﬁemn _

T e BN, NS & opclasses, Phytohemaghuttin
¥ gmﬁlc.ﬁrgamx{mm:l aads)-bmm:m:’?g&foé.f'rdo o
reactive hypoglycemia;
- Difficult disgnostic cases:

~ Seria]l PCR’s for TBD® :H—Myoobgl‘md—rm
- Lyme urine/blood muitiplex PCRs, Lyme DOT Blot, RWB - Igenex
- 7RMSF, Brucella, Q-Fever, Tularemia, WNV

*Designing Combination Treatment
Therapies
Therapies should be based medical hx, 1ab testing,
TBD’s, and underlying symptomatology

« Differential Diagnoses & Treatment:

1. Lyme disease:
-lezﬂl@;ggAmomcmm,AugmmOmnm Ceftin,
Cedax,Smax,NBncﬂhn.IVRoeephm,IVGafoﬁrm,N
Vanco, IV Primaxin S o
Cysti¢ forms: Flagyl, Tindamax, Plaquenil
MMMMMMM@.ZMBM
(XL), Ketek and Doxycyline (Doryx), Minocycline

2. Babesiosis:

~Mepron & Zithro (or other macrolide/ketolide)+/- Septra,
Cleocin & Quinine, Malarone, Lamm.Ammu




ro— - —— = -

-

Differential Diagnosis & Treatment

3)Ehrlichiosis/ Anaplasmosis :

-Doxycycline, Minocin, Rifampin
4)Bartonellosis:

-Tetra + Quinolone (Levaquin), Tetra +
Rifampin, Macrolide + SeptraDS

5) Mycoplasma/Chlamydia: 2 intracellular
AB’s (tetra + macrolide/or ketolide, tetra
+quinolone, tetra + Rifampin...)

6) Other TBD’s: RMSF, Q Fever, Tularemia

Differential Diagnosis & Treatment

7) Viruses: EBV, CMV, HIV, W. Nile, HHV6
& HHVS, Hep A,B,C
8) Immune Dysfunction:

-ANA, RF, CCP, ssDNA, dsDNA, SmA %
SSB, Immmoglob's & subclasses, HLA
1327 IL-6, TNF-a, T4/T8, NK57

~Consider immune support (modulator/booster)
9) Systemic Candidiasis/ Leaky Gut/ GI Abn:
-stool for CDSA, yeast, food allergy profiles (IGE

and IGG)
-Celiac Dx: TTG, Anti-Gliadin AB, upper endo

-R/O Colitis: GI consult, colonoscopy



Differential Diagnosis & Treatment

10) Multiple Chemical Sens:tmty/Mdld?
Environmental toxin exposure/ Heavy metal -

toxicity

-Metametrix:AA/FA profiles, Organix test,
lipid peroxide, sulfates, nitrates

-Doctor’s Data: 6hr urine DMSA challenge
-Neuroscience Labs
-Mold plates/Stachybotris titers

-Accuchem Laboratory: fat biopsy, blood
analys:s

leferentlal Diagnosis & Treatment

11)Food Allergies;
-clw:kﬁl local food RAST, Metametrix 90 food allergy
profile

12)Parasitic Inf's:
«Check stool O+P

13)Neurotoxins/ Brain fog:
. «trial IV GSH (oral, nasal, rectal, dermal)
-Questran vs Wellchol & Actos
-Prov:gﬂ,Namenda,Anccpt,PC PS Gingko

14)Sleep Disorder v : en
-Etiology: OS Pain, Nocturia,
Dmgﬂgwmammp,camﬂ.m

L X Remeron, Elavil, Ambien, Roserem,
mmbm Valerian Root, Herbsom...




- Differential Diagnosis & Treatment
~ 15)Reactive Hypoglycemia: She GTT w/ insulin
“ levels

15)&3@@ ric Hx/ Hx Drug Use/Addiction
-+ -psych consult: Thx abuse, somatization d/o

-+ - neuropsych evaluation
. -SSRV/Wellbutrin, Cymbalta..
| - -Meditation, CST, Eidetic therapy, EMDR, NMT,
ﬁngl;mw rchab, Books: The Journey (Brandon
4ys :
-Pain management specialist/ detox programs
17)Autonomic Dysfunction: Tilt table test, BP log w/
_ home BP mdmgs

Diﬁmtial Diagnosish& Treatment

18)Endocrine & Metabolic Disorders
-check B12, folate, MMA, HC
-Thyroid (f): check T3, T4, T3RU, Free thyroid
hormones, TSH, Anti-Thyroglob, Anti-Thyroid
peroxidase
-GH: IGF1 levels, L-ARG stimul test
-Testosterone, free test, estradiol, progesterone
~-DHEA/Cortisol levels (saliva) -
~check neurotransmitter levels
~check intracellular minerals (RBC Mag++)

i = ek "




Differential Diagnosis & Treatment

19) Increased LFT’s:

-1AB’s, ETOH, Hepatitis, Q-Fever,
Hemochromatosis (Fe, TIBC, ferritin)

-Wilsons dx: ceruloplasmin levels .
-ulAT deficiency, steatosm, chemical e:q:osure!
-Consider use of Silymarin, Hepa#2, NAC,
MedCapsDPO. -
20) General Deconditioning:
-weight lmnmg, exerclse, PT

DwgnmgCombmatxonTreaun@tnMapies
- Gma:lﬂntibnohcﬁuﬂdmwednﬂwm
1. %mﬁrsttreaﬁnga with Lyme + other
TBD’s consider regnnmy::m
tetracycline.
2. If ent’s sx’s plateau or worsen, consider
%;ségmmm;w&mh
(ie quinolone, macrolide, nfampin..)
3. If a tetracycline regimen has not brought uate
- nnprovementoonsﬁerdmngmgﬁﬁq
reglmmmcludmgaoeﬂwaﬂdmg.
4. 'Constdcrusmgl‘laqmﬁl+Mq:mn+Maqohde+
if concurrent Babesia/Bartonella. Continue
W, once sweats/chills have significantly |

.quuenil generally be added rcg:menb
’ Mpm&%%&ﬁo@&%

6. If using multiple antibiotics

simultancously,
ider adding nystatin, diflucan, jotics, and a
mCHObm-ﬁeedm P




Designing Combination Treatment Therapies

6.1f patient experiences significant JH rxns
consider an alkaline diet with Lemon-Lime
Therapy.

7.Consider IM Bicillin / IV abx when oral abx
have failed.

8. Monitor morithly blood work (CBC, LFTs...)

9. Continue antibiotics until 2 months sx-free to
prevent relapses and chronic illness

10. Consider trial off abx and treating for candida /
yeast overgrowth afler a reasonable course of
antibiotics has been tried.

11. Pulsed therapies may be used for antibiotic
mmlqamc,mstpmblems,urmmgmﬁcam

clinical improvement...

Designing Combination Treatment Therapies:
Horowitz Protocol

Evaluate the patient for all TBD’s, and rotate the regimens
to cover the most common pathogens, ie Lyme, Ehrlichia,
Babesia, Bartonella, Mycoplasma | J
= Use multiple drugs simultaneously to hit all forms of
Borrcha,mdmerICmfwuons(genw!ZIntmenAB’s)

» For the severely ill patient, if multiple IC co-inf’s present,
consnderaeenwalldmg(le&nmcet).wmaqmnﬂ+ g
tetmcychne(hﬁnocm,mryx),+nmhde(21thrmn,)
to hit 30S and 508 ribosomal subunits. This regimen will
cover cell wall, cystic, and IC forms. After 1-2 months,
pulse down the cell walt drug, and add a more potent cystic
drug (Tindamax, or Flagyl). Add B6 50mg 3x/day, plus
methylcobalamine. Leave the patient on Nystatin, high
dose probiotics. For patients with sensitive GI
ramp up slowly to GI tolerance. Bicillin can be used or IV
Rocephin in the severely ill pt w/ GI intolerance. |




Designing Combination Treatment Therapies
| Treatment for Borrelia burgdorferi
Cell Wall Cystic Forms | Intracellular
Amoxicitlin ' Zithromax
it - Flagyl o
Cephalosporins | Tinidazole Dynabac
| Ceftin Quinolones
Cedax , Cipro
S e
IV Rocephin . Tequin
IV Claforan | Avelox
Other
IV Vancomycin
o IV Primaxin . _ _
Designing Combination Treatment Therapies
[ LymeDiscase Rarioostia Babesia
«Amox+Probenecid+ St
Macrolide+Plaquenil +Sepina +Mepron
‘BicillintMacrolide+ | tMalarone
ks ihe

« +/- Flagyl / Tinidazole (? puised)
EThen il tvacelintar infie aoe poecrnd AT oniasy



Investigative Treatment Protocols for

Lyme Disease and Multiple Co-infections

Immune

Hultiple chemical | organiams simuRaneously and penetrate intracefiularty and into
senaitivities the CNS may be necessary t achieve significant dinical

- ——- ——

“Wisdom is the marriage of knowledge
and experience bound by compassion.”
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