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Lyme Disease 

 Spirochete pathogen: Borrelia burgdorferi (Bb) 

 Multi-systemic (nerve, joints, cardiovascular, 

endocrine, skin)  

 All ages and ethnic groups; however, majority of 

cases occur in those younger than 40 

 Can be active, acute, dormant, localized, 

disseminated, recurring, relapsing, or chronic 

 Transmission: 

 Ticks (generally Ixodes, but other spp. implicated) 

 Gestational 

 Through breast milk 

 Sexual? 

 



According to the CDC, only 10% of 

Lyme Disease cases are reported 
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Stages of Lyme Disease 

 Early Localized – known tick bite; may present with 

erythema migrans (bulls-eye rash) < 50% of time 

 Early Disseminated, mild – multiple rashes, isolated 

cranial neuropathy, mild arthritis, no evidence of CNS 

involvement 

 Early Disseminated, severe – serious arthritis, severe 

neurological, cardiac or other organ involvement 

 Late Disseminated – chronic arthritis, meningitis, 

encephalitis, peripheral neuropathy, chronic cardiac or 

other organ involvement 

 NOTE: ALL DISSEMINATED STAGES DENOTE 

SYSTEMIC INFECTION w/ POTENTIONAL PERSISTERS 



Commonly Reported Symptoms of 

Disseminated (Chronic) Lyme Disease 

 Fatigue 

 Headache 

 Light / Sound Sensitivity 

 Stiff / sore neck 

 Body aches / stiffness 

 Joint / neck crepitus 

 Neuropathies 

 Visual problems 

 Sleep disturbance 

 Attention deficits 

 

 Faulty recall 

 Poor executive function 

 Speech disturbances 

 Mood disorders, rage, 

panic attacks, anxiety 

 Orthostasis 

 Low Libido 

 GI & GU dysfunction 

 Weight gain or loss 

 Food sensitivities 



Common Misdiagnoses 

 Multiple Sclerosis 

 Dementia 

 ALS 

 Panic/Anxiety Disorder 

 Rheumatoid Arthritis 

 CFS 

 Fibromyalgia 

 POTS / Autonomic Dysreflexia 



“Welcome to the Lyme Wars” 

 Chronic Lyme Disease: Myth or Reality? 

 By Mehmet Oz, MD     Read more: 

http://www.oprah.com/health/Dr-Oz-Treating-Lyme-Disease#ixzz3o0cceLqe 

 Katie Couric Show - "Chronic Lyme 

Disease": Does It Exist? 

 Fox News - The Lyme disease debate: Can 

the condition be chronic?  May 6, 2015 

 
 



Diagnosis and Treatment: 

 Two Diverging Guidelines 

 Controversy over Lyme disease has sharply 

divided the medical community, resulting in 

two competing standards of care that disagree 

on most aspects of the disease, including 

diagnosis and treatment. 

 

 The center of the debate is over the existence 

of chronic Lyme, also referred to as 

"persistent infection," which means that some 

Lyme bacteria can tolerate and survive 

antibiotic treatment.  



Diagnosis and Treatment: 

 Two Diverging Guidelines 

 Infectious Diseases Society of America (IDSA): 
 Limited inclusion criteria (EM rash, arthritis, Bell’s 

Palsy, heart block, meningitis; + lab studies) per CDC 
case surveillance definition 

 10-20 days of antibiotic therapy considered effective; 
single-dose therapy for recent, known tick bite 

 No evidence for persistent infection / chronic disease 

 

 International Lyme and Associated Diseases Society 
(ILADS): 
 Lyme Disease difficult to diagnose, difficult to treat 

 Minimum of 20 days antibiotic therapy for eradication 

 Spirochetal persistence despite antibiotic treatment 
has been demonstrated  

 Evidence supports the existence of chronic disease 



Are the IDSA Guidelines Sound? 

 

 “Only 14-16% of the IDSA guideline recommendations were 
supported by at least one properly designed study.”                
 Khan AR, et al. (2010) Quality and strength of evidence of the Infectious 
 Diseases Society of America clinical practice guidelines. Clin Infect Dis. 
 Nov 15 2010;51(10):1147-1156. 

 

 “More than half of the current recommendations of the IDSA are 
based on level III evidence only. Until more data from well-
designed controlled clinical trials become available, physicians 
should remain cautious when using current guidelines as the 
sole source guiding patient care decisions.”     
 Lee DH et al. (2011) Analysis of overall level of evidence behind infectious 
 diseases society of america practice guidelines. Arch Intern Med. Jan 10 
 2011;171(1):18-22. 



Are the IDSA Guidelines Sound? 

 “The IDSA's 2006 Lyme disease guideline 

panel undercut its credibility by allowing 

individuals with financial interests - in drug 

companies, Lyme disease diagnostic tests, 

patents and consulting arrangements with 

insurance companies - to exclude divergent 

medical evidence and opinion.”  
 

 Connecticut Attorney General Richard Blumenthal (now a US senator; 

D-Connecticut), during 2008 antitrust investigation of IDSA 



Are the ILADS Guidelines Sound?  

 GRADE: 

 Bias (quality) 

 Consistency 

 Directness (generalizability) 

 Effect size 

 Recommendations  

 Assessment 

 Development 

 Evaluation 



ILADS guidelines: 

 17 authors 

 Over 800 references 

 ILADS 2014 guideline update included studies on: 

 a. Exposure to Lyme disease 

 b. Evidence of persistent infection 

 c. Mechanism of persistent infection 

 d. Clinical presentations 

 e. Diagnostic evaluation 

 f.  Laboratory findings 

 g. Treatment options 

 h. Special groups 

 i.  Prevention 

 j.  Research 

 Incorporates the GRADE Scheme for recommendations 

 Meets the 8 Institute of Medicine criteria for trustworthy guidelines 

 Listed on the National Guidelines Clearinghouse website 

 
Clinical Practice Guidelines We Can Trust, IOM, 2011 

http://www.nap.edu/catalog.php?record_id=13058. 



ILADS guidelines 

 Evidence assessments and guideline 

recommendations in Lyme disease: the 

clinical management of known tick bites, 

erythema migrans rashes and persistent 

disease  Daniel J Cameron,Lorraine B Johnson 

and Elizabeth L Maloney 

 

 Expert Rev. Anti Infect. Ther. 12(9), 1103–1135 (2014) 



ILADS Conclusion: The GRADE Scheme does not 

support the following three IDSA recommendations: 

 A single dose of 200 mg of doxycycline following a tick bite 

as effective in preventing Chronic Lyme Disease (CLD) – 

not evidence-based 

 A10 - 20 day course of antibiotics as effective in 

preventing CLD – not evidence-based 

 Re-treatment of CLD as ineffective – not evidence-based 
 

 "Database of 47 million persons enrolled in a wide range of US 
commercial health insurance plans, with 547,993 potential Lyme 
disease cases and 52,795 analyzed....Over 63% of the treated Lyme 
disease cases had at least one diagnosis associated with post-
treatment Lyme disease syndrome  (PTLDS).“ Adrion ER, Aucott J, Lemke KW, 

Weiner JP. Health care costs, utilization and patterns of care following Lyme disease. PLoS One. 
2015 Feb 4;10(2):e0116767.  

 

 



So What Treatment is Appropriate? 

 Prompt prophylaxis for all Ixodes tick bites where there is 

evidence of tick feeding, regardless of the degree of tick 

engorgement or the infection rate in the local tick population 

 Patient education on prevention of future bites 

 Treat with antibiotics for a minimum of 20 days 

 Consider higher doses of doxycyline, up to 200 mg bid, for 

better pentetration. 

 With EM rash: minimum of 4-6 weeks treatment with 

doxycycline, amoxicillin, cefuroxime or 3+ wks azithromycin 

 Extend treatment in patients who remain symptomatic 

 Retreatment of persistent, recurrent, or newly-developed 

manifestations with 4-6 weeks antibiotics at minimum 

 
 



Treatment of Chronic Lyme Disease 

 Prof Ying Zhang from John Hopkins Bloomberg 

School of Public Health goes on to explain why Lyme 

disease is so difficult to treat. Having worked with 

Tuberculosis (TB) for many years, he sees the 

similarities and differences between these two 

bacteria. With Tuberculosis it is known that you have 

to treat with certain drug combinations that kill the 

growing form and the non-growing form (persisters), 

and if you treat shorter than 6 months, the patient will 

get a relapse. Published on Sep 29, 2015 

 Antibiotic combinations may be needed to 

eradicate persistent infection. 



Persistence of Borrelia 

 According to a July 2014 article in Emerging Microbes & Infections, 

"Frontline drugs such as doxycycline and amoxicillin kill the 

replicating spirochetal form of B. burgdorferi quite effectively, but 

they exhibit little activity against non-replicating persisters...” 
(http://www.nature.com/emi/journal/v3/n7/full/emi201453a.html)  

 

 When conditions are unfavorable for growth, such as when the 

spirochetes are under attack by antibiotics, they can evade 

treatment by changing into dormant forms that remain viable by 

utilizing nutrients, but do not cause inflammation unless they 

receive signals to reactivate. With little or no metabolic activity such 

as protein synthesis or replication, there is nothing for an antibiotic 

to disrupt. Bacteria that are capable of surviving targeted antibiotic 

therapy for any reason are referred to as "persisters.“ 
(http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4339653/) 



Diverse forms 

 Spirochete and round body forms: 

 



 

Evaluation of doxycycline:  

  spirochete to round body (persister) 

  72 hours, increasing concentration, compared to control 

   Blue – Spirochetes; Red – Round Body                           

 Sapi, Kaur, et al. Evaluation of in-vitro antibiotic susceptibility of 

different morphologic forms of Borrelia burgdorferi. Infection and 

Drug Resistance 2011:4 97–113. 



Diverse forms of Borrelia 

 

 Spirochete 

 Round Body (“Cyst”) 

 L-form 

 Ring form 

 Granular (dot-like) 

 Biofilm (microcolony) 

 
 Round body in illustration 



Diverse forms: Biofilm (microcolony) 

 

 The April 2013 article "Review of Evidence for 

Immune Evasion and Persistent Infection in Lyme 

Disease” (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3636972) 

describes how Lyme can evade the immune system 

and survive antibiotic treatment. Mechanisms include 

varying its outer surface proteins to confuse the 

immune system, and participating in biofilm 

communities, which protect it from antibiotics.  
 (http://www.ncbi.nlm.nih.gov/pubmed/23635385) 



Different forms at different stages 

 Log phase (3 day old) B. burgdorferi culture consisted 

almost entirely of spirochetal form (96%), with few round 

body forms (4%) and no aggregated microcolony form. 

 In the 7 day old stationary phase culture of B. burgdorferi, 

there were 38% spirochetal form, 23% round body form, 

and 39% microcolony form.  

 When B. burgdorferi stationary phase culture was cultured 

for 10 days, the percentage of the microcolony form 

increased to 64%, and the spirochetal form and the round 

body form were 20% and 16%, respectively. 

 Feng J, Auwaerter PG, Zhang Y (2015) Drug Combinations against Borrelia burgdorferi 

Persisters In Vitro: Eradication Achieved by Using Daptomycin, Cefoperazone and 

Doxycycline. PLoS ONE 10(3): e0117207. doi:10.1371/journal.pone.0117207 



Laboratory Testing - Serology 

 Low Sensitivity 

 ELISA: range from 29-68% sensitivity 

 Western Blot: range from 46-50% for commercial kits; up to 
80% for reference kits 

 Spinal tap: + CFS antibodies found in only 9% with known LD 

 One-third or more of all patients with active Bb infection will 
test negative with current methods 

 Two-tier testing: overall sensitivity 56% (Stricker & Johnson, 2007)  

 Paradox: The more ill the patient, the weaker the serologic 
response, and the LESS likely you are to obtain a positive 
result. 

 Western Blot bands specific to Bb: 23 (OspC), 31 (Osp A), 
34 (Osp B), 39, 83-91 



Persistence of IgM Antibodies 

 “IgM levels rose during exacerbations and fell during 

remission” for 6 to 18 months after treatment of an 

EM rash. Steere, 1979 

 56% of patients with early Lyme disease had 

detectable IgM responses to the spirochete 6 months 

later. Massarotti 1992  

 “serum IgM levels correlated directly with disease 

activity (p = 0.025)” Craft, Yale J Biol Med 1984 

 “persistence of specific IgM antibodies may also be 

associated with more severe disease.” Craft, 1984 



PCR Testing 

 

 Sensitivities are low (< 30% for peripheral 
blood; slightly higher for synovial biopsy) 

 PCR Primers may not be able to detect a 
broad range of genospecies 

 Positive PCRs are often dismissed as 
“contaminated” 

 Not accepted as proof of infection by CDC or 
insurance carriers 



Culturing Bb 

 Bb has been notoriously difficult to culture in 

vitro 

 Sensitivity of culturing from skin lesions varies 

from 10 – 80% 

 Blood cultures reported as positive in only 4% 

in one series (Goodman) 

 Newer culture methods have just come onto 

the market, but only available through one 

private US lab; potentially >80% sensitivity 

 



Lyme Disease: A Clinical Diagnosis  

 Positive lab tests may support a diagnosis, but negative 
results do not exclude Lyme Disease 

 Diagnosis is based upon multiple lines of evidence:  

 Potential exposure; however:  

        * Only 36% recall a rash (Texas Dept. of Health) 

        * Only 17% recall a bite (Texas Dept. of Health;     
  Duchess Co. N.Y. Dept. of Health)  

 History consistent with this illness 

 Recognizable symptoms and signs 

 Results of specific tests for infections 

 Results of nonspecific and indirect tests 

 Diagnosis of exclusion - diagnosis in the setting of 
having ruled out other similarly presenting illnesses 



So What’s a Practitioner to do? 

 Step one: Assess the Individual 

 Make a presumptive clinical diagnosis 

 Try to get laboratory confirmation of LD 

 In pregnancy, err on the side of treatment 

 Test for presence of other tick-borne illnesses 

 Step two: “Recognize that different choices 
will be appropriate for different patients and 
that you must help each patient to arrive at a 
management decision consistent with her or 
his values and preferences” Guyatt 2008 



Treatment per ILADS Guidelines 

 Tick Bite: Embedded Deer Tick With No Signs or 

Symptoms of Lyme 

 Decide to treat based on the type of tick, whether it 

came from an endemic area, whether it was engorged, 

how it was removed, and length of attachment. 

(Anecdotally, as little as four hours of attachment can 

transmit pathogens; > 24 hours per CDC guidelines). If 

treatment appropriate:  

 Adults: Oral therapy for 20 days; shorter courses 

associated with unacceptably high failure rate. 

Doxycycline 100-200 mg bid OR PCN, amoxicillin, 

cefuroxime, cefdinir, clarithromycin or azithromycin 

 Pregnancy not addressed in ILADS guidelines 



Treatment per ILADS Guidelines 

 Early Localized - Single erythema migrans with no 

constitutional symptoms: 

 Adults: oral therapy - must continue until symptom 

and sign free, with a minimum of 4-6 weeks of 

treatment. Recommends against using 20 or fewer 

days of treatment. 

 Recommends ongoing assessments to detect 

persistence, progression or relapse of Lyme Disease, 

or the presence of other tick-borne illnesses; 

recommends retreatment in patients who remain 

symptomatic after initial therapy.   

 Pregnancy not addressed in guidelines 

 



Treatment per ILADS Guidelines 

 Persistent Symptoms: Mild constitutional symptoms 

present for less than one year and not complicated by 

immune deficiency or prior steroid treatment: 

 Adults: oral therapy for minimum of 4 to 6 weeks, 

until no active disease. 

 Retreatment for relapse and/or persistent 

manifestations presents potential benefits that are 

approprate for the majority of patient who remain ill. 

 Pregnancy not addressed in guidelines 



Treatment per ILADS Guidelines 

 Late Stage Lyme: Present greater than one year, more 

severely ill patients, and those with prior significant steroid 

therapy or any other cause of impaired immunity:  

 Adults: extended therapy based on risk-benefit 

assessments for patient-appropriate options. 

Combination therapy with at least two dissimilar 

antibiotics commonly needed to address persister forms. 

 Research into best drug combinations:  

 Zhang: doxycycline+daptomycin+clofazimine 

 Pregnancy not addressed  

 



Gestational transmission of disease: 

 The infection of the fetus by active pathogens in the 

mother from the time of conception to birth 

 Borrelia burgdorferi, a spirochete, moves across the 

placental barrier infecting the fetus  

 Bb thought to be pathophysiologically similar to 

Trepenoma pallidum, the spirochete which causes 

syphilis, which is well known to be transmitted from 

an infected mother to the child  

 Gestational Lyme Disease presentation parallels the 

diverse presentation of gestational syphilis 

 

 



Animal Studies: 

 Gustafson and Burgess demonstrated the 
intrauterine transmission of Borrelia 
burgdorferi in dogs in 1993. 

 

 Females inoculated with Bb: 80% of the 
mothers became infected and 80% of those 
gave birth to infected pups, as shown by 
DNA-positive tissues in PCRs and cultures. 
 

 Gustafson, J.M., E. C. Burgess, et al. (1993). “Intrauterine transmission of 

Borrelia burgdorferi in dogs.” Am J Vet Res 54(6): 882-90.  



Human Studies 

 “It is clear that B. burgdorferi can be transmitted in the 

blood of infected pregnant women across the placenta 

into the fetus. ...Spirochetes can be recovered or seen 

in the infant’s tissues including the brain, spleen and 

kidney.” Clinical pathologic correlations of Lyme disease by stage. Duray PH; Steere AC. 

Annals NY Academy of Sciences, 539:65-79. 1988. 

 “There is no placental protection or barrier that protects 

the fetus from the spirochete once the microbe has 

entered the maternal bloodstream...It is documented 

that transplacental transmission of the spirochete from 

mother to fetus is possible.” Gestational Lyme borreliosis: implications for 

the fetus. MacDonald AB. Rheumatic Diseases Clinics of North America, 15(4):657-677. 1989. 



Human Studies 

 “We now demonstrate B. burgdorferi in the brain and 

liver of a newborn whose mother had been treated with 

oral penicillin for LB [Lyme borreliosis]...The death of the 

newborn was probably due to a respiratory failure as a 

consequence of perinatal brain damage.” Borrelia burgdorferi in a 

newborn despite oral penicillin for Lyme borreliosis during pregnancy. Weber K; Bratzke HJ; 

Neubert U; Wilske B; Duray PH. Pediatric Infectious Disease Journal, 7:286-9. 1988. 

 “We report a culture positive neonatal death occurring in 

California, a low endemic region. ...Bb was grown from 

a frontal cerebral cortex inoculation” Culture positive seronegative 

transplacental Lyme borreliosis infant mortality. Lavoie PE; Lattner BP; Duray PH; Barbour AG; 

Johnson HC. Arthritis Rheum, 30(4), 3(Suppl):S50. 1987. 



Gestational Lyme Disease Case Studies of 

102 Live Births (Retrospective Study) 

 102 case studies of children with gestational Lyme  

 Diagnosis was clinical: based on history and physical  

 Lab results were used to support clinical diagnosis and/or to 
help describe the study population 

 Children in the study were typically diagnosed between 1 and 5 
years of age. 

 All mothers in the study had either untreated or partially treated 
Lyme Disease 

 16% had been treated prior to pregnancy  

 Some bitten by tick during pregnancy, some prior  

 Majority of mothers diagnosed prior to the child’s diagnosis  

 
 Jones, Charles Ray, Smith, Harold, Gibb, Edina, and Johnson, Lorraine JD, MBA, 

“Gestational Lyme Disease Case Studies of 102 Live Births,” Lyme Times, 2005.  

 



Study Findings 

 90% Hypotonia 

 80% Irritability 

 80% Cognitive problems including learning disabilities and mood swings  

 72% Fatigue and lack of stamina 

 69% Pain  

 60% Low grade fevers, pallor, sickly, and dark circles under eyes  

 50% Arthritis or painful joints (stiffness or decreased ROM) 

 45% Unspecified rashes 

 40% GERD and vomiting with coughing (nausea, diarrhea, const., abd. pain) 

 40% Frequent URI and otitis 

 40% Noise, light, and skin sensitivity  

 30% Eye problems (cataracts, myopia, astigmatism, conjunctival erythema, 

  optic nerve atrophy, optic neuritis, uveitis) 

 30% Developmental delay including language and speech problems 

 30% Cavernous hemangiomas  

 23% Secondary Lyme rashes  

 23% Night sweats  

 23% General muscle pain or spasms  

 23% Cardiac abnormalities (palpitations, PVCs, murmurs, mitral valve prolapse)  



Meta-analysis: Outcomes in 263 

Pregnancies Complicated by Lyme 

In mothers with active Lyme Disease:  

 

 Treated: 14.6% of the pregnancies with sequelae 

 Untreated: 66.7% of the pregnancies with sequelae 

 Unknown as to treatment: 30.3% with sequelae 

 Specific adverse outcomes included: cardiac 22.7%, 
neurologic 15.2%, orthopedic 12.1%, opthalmic 4.5%, 
genitourinary 10.6%, miscellaneous anomalies 12.1%, 
2nd trimester demise 12.1% 

 Highest rate of adverse outcome (72.7%) in women with 
infection acquired prior to or during first trimester, without 
treatment 

 
 Gardner, T. (2001). Lyme disease. Infectious diseases of the fetus and newborn infant. J. S. 

Remington and J.O. Klein. Philadelphia, Saunders. Chapter 11:519-641. 

 



Pathogenic Spirochetes : Borrelia 

burgdorferi – Alan B. MacDonald M.D. 

Borrelia in Sudden Infant Death Autopsy brain 



Ring form of Borrelia burgdorferi from 

umbilical cord blood of baby born with 

Gestational Lyme Borreliosis 





Pregnancy Treatment Recommendations   

per Dr. Charles Ray Jones 

 Cell wall antibiotic: Amoxil (amoxicillin) 1000 mg tid, OR 

Ceftin (cefuroxime) 500 mg bid, OR Omnicef (cefdinir) 300 

to 600 mg bid:   PLUS 

 Intracellular antibiotic: Zithromax (azithromycin) 500 mg 

qd - bid  

 Length of Therapy: 

 Exposure only: above regimen for up to 6 weeks 

 EM rash: 1st and 2nd trimesters: IV (Rocephin) or IM 
antibiotics (Bicillin LA) X 30 days, then oral X 6 weeks;  
3rd trimester: oral therapy X 6+ weeks as previously 
described. 

 Disseminated (Chronic Lyme Disease): as for EM rash, 
but throughout pregnancy 

 

 



Pregnancy Treatment Outcomes 

Generated from the Jones, et al, study 

Mother treated with 2 antibiotics:        
0% (no) newborns symptomatic 

 

Mother treated with 1 antibiotic:             
~ 25% of newborns symptomatic 

 

Mother not treated with antibiotics:        
~ 50% of newborns symptomatic 

 



Additional Recommendations 

 In women who are very ill, consider parenteral therapy 

 Collect Cord Blood and/or Placenta for Analysis 

 Serum and Whole Blood PCR via Igenex 

 Culture of Placenta or Cord Blood via Advanced Lab 

 Consider Therapy during Breastfeeding 

 Borrelia has been cultured from breastmilk 

 Unknown risk of transmission 

 Maternal test-of-cure recommended 

 Do Not Consume Placenta in any form 

 Unknown what temperature is required to eradicate 
bacterial persisters completely 



What about Alternative Treatment? 

 Herbal Protocols: 

 Buhner herbs – Cat’s Claw, Polygonum, Eleuthero 

 Cowden Protocol – “Samento” + Banderol 

 Researched Nutritionals “BLt” & “CryptoPlus” 

 Klinghardt Protocol 

 Books Incorporating Complementary Approaches: 

 Healing Lyme by Buhner 

 The Beginner’s Guide to Lyme Disease by McFadzean 

 Why Can’t I Get Better? By Horowitz 

 Insights into Lyme Disease Treatment by Strasheim 

 Other Therapies: 

 Apitherapy 

 Low-Dose Immunotherapy 



Sexual Transmission ~ Is it possible? 

 Culture and identification of Borrelia 

spirochetes in human vaginal and seminal 

secretions  Marianne J. Middelveen, Jennie 

Burke, Eva Sapi, Cheryl Bandoski, Katherine 

R. Filush, Yean Wang, Agustin Franco, Arun 

Timmaraju, Hilary A. Schlinger, Peter J. 

Mayne, Raphael B. Stricker 
 

 F1000Research 2015, 3:309  27 Apr 2015 

 



Sexual Transmission Study 

 Methods: Patients with and without a history of Lyme 

disease were selected for the study after informed consent 

was obtained. Serological testing for Bb was performed on all 

subjects. Semen or vaginal secretions were inoculated into 

BSK-H medium and cultured for four weeks. Examination of 

genital cultures and culture concentrates for the presence of 

spirochetes was performed using light and darkfield 

microscopy, and spirochete concentrates were subjected to 

Dieterle silver staining, anti-Bb immunohistochemical 

staining, molecular hybridization and PCR analysis for further 

characterization. Immunohistochemical and molecular testing 

was performed in three independent laboratories in a blinded 

fashion. Positive and negative controls were included in all 

experiments. 



Sexual Transmission Study 

 Results: Control subjects who were asymptomatic and seronegative for Bb 

had no detectable spirochetes in genital secretions by PCR analysis. In 

contrast, spirochetes were observed in cultures of genital secretions from 11 

of 13 subjects diagnosed with Lyme disease, and motile spirochetes were 

detected in genital culture concentrates from 12 of 13 Lyme disease patients 

using light and darkfield microscopy. Morphological features of spirochetes 

were confirmed by Dieterle silver staining and immunohistochemical staining 

of culture concentrates. Molecular hybridization and PCR testing confirmed 

that the spirochetes isolated from semen and vaginal secretions were strains 

of Borrelia, and all cultures were negative for treponemal spirochetes. PCR 

sequencing of cultured spirochetes from three couples having unprotected 

sex indicated that two couples had identical strains of Bb sensu stricto in 

their semen and vaginal secretions, while the third couple had identical 

strains of B. hermsii detected in their genital secretions. 

 Conclusions: The culture of viable Borrelia spirochetes in genital secretions 

suggests that Lyme disease could be transmitted by intimate contact from 

person to person. Further studies are needed to evaluate this hypothesis. 



The tip of the iceberg… 

 Many of those with Lyme Disease have one or more 
co-infections; 
 Vector-Borne and Zoonotic Diseases. Tokarz et al, Sept 2009. Assesment 

of Polymicrobial Infections in Ticks in NYS:  

    Use of a MassTag multiplex PCR assay showed:                  
71% harbored 1 organism, 30% had polymicrobial 
infection (2), and 5% had 3 or more microbes 

 Borrelia miyamotoi, B. hermsii, Anaplasma 
phagoctyophilum, Erlichia (HME & HGE), Babesia 
microti & duncani, Bartonella hensellae, Bartonella 
quintana, Q Fever, Mycoplasma spp & Powassan virus 
are among the “common” co-infections of Borrelia 
burgdorferi. Mycoplasma in Ticks. Sapi, Horowitz, et al. Awaiting 
publication. Univ. of New Haven. 



The tip of the iceberg… 

 Many of those with Lyme Disease have 

multifaceted, multi-systemic problems, including 

immune suppression, inflammation, hormonal 

imbalances, sleep disturbance, & GI issues. 

 Don’t be afraid to seek out help!  

 Contact@ILADS.org     301-263-1080 

 Consider attending an ILADS conference or 

training 

 Don’t ignore this:  

 



Lyme Disease Resources ~ Labs 

www.Igenex.com 

 Tick-borne Diseases Specialty Laboratory 

 

www.Advanced-Lab.com 

 Borrelia Culturing 

 

www.Clongen.com 

 Tick-Borne Disease testing 

 

www.frylabs.com 

 Tests for chronic illness and infection 



Lyme Disease Resources 

www.ILADS.org 

 International Lyme & Associated Disease Society 

 Physician Training Program 
 

www.LymeDisease.org 

 Advocacy and information 
 

www.TBDAlliance.org 

 Tick-Borne Disease Alliance  

  (formerly Turn the Corner  Foundation) 
 

www.columbia-lyme.org 

 Columbia University 

  Lyme & Tick-Borne Diseases Research Center 
 

Hilary Schlinger, CNM, MS    Hilary@WiseWomanCare.com 


