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Lyme (Borrelia spp., eg Bb) is a 
diderm spirochete 
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American Dog Ticks 
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Lone Star Ticks 
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Blacklegged Tick (Deer Tick) 
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Asian Longhorned Tick 
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Asian Longhorned Tick 
• Just when it stopped raining long enough to take 

a hike or work in the flower bed, Mother Nature 
showed she’s still got something up her sleeve. 

•  It’s tick season, and not only are health and pest-
control officials saying it’s going to be a bad one, 
but there’s also a new menace on the horizon.  

• Last fall, the Centers for Disease Control and 
Prevention started warning about a new invasive 
species called an Asian longhorned tick 
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Ticks 
• First spotted in the U.S. in 2017, the Asian 

longhorned tick is now in nine states, including 
Virginia. 

• The blacklegged, or deer tick, spreads Lyme 
disease and also ehrlichiosis, a bacterial disease 
with flu-like symptoms.   

• The wood tick or American dog tick is a source for 
Rocky Mountain spotted fever and tularemia, a 
rare infectious disease that attacks the skin, eyes, 
lymph nodes and lungs. 

• A lone star tick bite can cause an allergy to red 
meat. 
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Spirochetes 
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Co-Infections 
•  Borrelia Burgdorferi 

•  Bartonella (quintana/henselae)  

•  Mycoplasma  

•  Babesia/Theileria (microti), Babesia MO-1, Babesia WA-1, 
aka babesia duncani 

•  Coxiella, aka Q Fever  

•  Ehrlichia Chaffeensis, Ehrlichia Anaplasma 
Phagocytpphilum, Ehrlichia ewingii   

•  Rickettsia Rickettsii (Rocky Mountain Spotted Fever)  

•  Brucella  

•  Francisella Tularensis  

•  Toxoplasma Gondii  
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Constitutional & Diffuse/“nonspecific” 
Symptoms in Lyme & Associated diseases 

u Fatigue, sometimes to prostration. 
u Exercise intolerance (acute vs. that which 
induces pain and/or further weakness hours or 
a day later). 
u Fever (feverishness), chills, & malaise. 
u Low or fluctuating body temperature. 
u CNS/PNS symptoms 
u “Orthopedic” symptoms 

     

©	Phillip	C.	DeMio,	MD	5/19	

The CNS/PNS in Lyme & Associated Diseases 

± Chronic meningoencephalitis with pain (head, neck, & 
shoulders), cognitive change (brain fog), more localized 
symptoms (Bb, HHV6, RMSF). 

± Neck pain (meningeal vs. spondylopathic) 
± Cognitive dysfunction. 
± “Psychiatric” effects, eg affective disorders, psychosis/

formal thought disorders, ASD’s, OCD, AD/HD, RAD, ODD (Bb, 
Bartonella). 

± Neuropathies (Bb [cranial nn. {Bell’s palsy VII, trigeminal 
neuralgia V}], MS-like deglutition or dysarthric problems, & 
other motor decline). Other neuropathies (small fiber, 
mononeuropathy multiplex, dental [unfortunate extractions]). 

± Sensory issues of many kinds (Bb [vertigo {& ? central}], 
Bartonella [burning feet]). 
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CNS/PNS in Lyme & Associated Diseases 
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MRI Brain 
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Ocular involvement in Lyme/MCIDS 

u Pain. 
u Lateral gaze “stims.” 
u Complaints of visual disturbances, 
noncorrective (visual fields by an 
ophthalmology or optometry evaluation). 
u Retinal-type complaints. 
u Optic neuritis (bulbar, retrobulbar). 
u Anterior uveitis. 
u Bb, Toxoplasma, Bartonella (the classic 
starburst is rarely observed), CMV, oxalates. 
u Medication (hydroxychloroquine) is not the 
major problem. 
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Cardiovascular Issues 
in Lyme & Associated Diseases 

u Cardiac arrhythmias: blocks & bradycardia; 
tachyarrhythmias (reentry). 
u Raynaud phenomenon/complaints of “cold 
hands & feet.” Cutis marmorata. 
u POTS & syncope. 
u Exercise intolerance may be the 
manifestation of CV issues in MCIDS. 
u Chest pains, palpitations, and dyspnea may 
indicate Babesiosis/Theileria, but in adults 
coronary disease is common, so address that 
issue PRN. Coinfectants may cause 
cardiomyopathies (Coxsackie). 
u Symptoms & nonverbal clues in our ASD kids 
(crying & asthenia, et al). 
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Cardiovascular Issues 
in Lyme & Associated Diseases 
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Cardiovascular Issues 
in Lyme & Associated Diseases 
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Immune dysfunction in Lyme/MCIDS 
±  Basic immune review: Healthy immune system’s function: elimination of 

microbes, limit allergy, control autoimmunity & other detrimental 
inflammation. 

±  Many microbes in Lyme/LADs infect the immune system (Anaplasma, Bb, 
Ehrlichia, EBV,  HHV6, CMV, RMSF) 

±  Th1 shift to Th2 in many diseases including Lyme, et al, and many other T-
Cell & leukocyte abnormalities. Also leukopenia/-cytosis, antibody 
production abnormalities, & thrombocytosis/(acute phase reactants).  
Eosinophila (allergy [frequent antibiotic needs]; NB: worms [not protozoa] & 
toxic metals [Gd/contrasted MRIs]). Whether high or low, the WBCs don’t 
work. 

±  This induces alterations in the above parameters, with pathophysiologic 
implications, especially that of immune deficiency in the face of infections, 
and of autoimmunity (including rheumatoid-like syndromes [joints, 
vasculitides], OCD, tics [movement], neuropathies, and inflammation [pain]). 

±  Eg wasting, viral & yeast accumulation, spiraling further into immune 
supression. 

±  Fever, hypothermia, chills/malaise without fever. 
±  Induction of inflammatory adverse cascade and its implications, eg 

thrombosis (PICC lines). 
©	Phillip	C.	DeMio,	MD	5/19	

Pain & inflammation in Lyme/MCIDS 

± Joint pain: with or without inflammation & effusion 
(Bb, Mycoplasma). Leads to limitation & disability. 
Migrating. 

± Severe spondylopathies: Bb, Brucella. 
± Steroids, surgical implications (spine & appendicular 
[osseous, nerve “entrapment”), with immune 
suppression & physiologic stress. 

± Severe myalgic pain, fever: Toxoplasma, Babesia/
Theilera (fever/Herxheimer reaction with HBOT), other 
parasites, and mitochondrial dysfunction. 

± Skeletal muscle atrophy (primary vs. deconditioning). 
± Fever. 
± Cachexia, anorexia, nausea/vomiting/diarrhea (NB: 
parasites). 
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Pain & inflammation in Lyme/MCIDS 
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Chronic Dermatologic Manifestations 

± Bartonella striations (uncharacteristic of adiposity 
or steroids). 

± Patchy eruptions of flat erythema, often pruritic 
topical (steroids given frequently). 

± Cutis marmorata. 
± Eczematiod & psoriatic forms. 
± Mucocutaneous candidiasis. 
± Blistering forms (HSV, Coxsackie, HHV6, CMV). 
± Bb, Bartonella, impetigo (Strep & Staph/MRSA/
MARCONS), viruses, EFA deficiency, toxic metals 
(Arsenic, Hg), immune dysfunction (allergy & 
autoimmunity). 

± Morgellons 
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Metabolic issues in Lyme/MCIDS 

± Wasting despite good nutrition, eg even despite 
enteral feeds & TPN. 
± Mitochondrial dysfunction: clinically patients 
have global severe asthenia with abnormalities 
in cognition, exercise tolerance (“I really pay for 
it later”), “my kid wants to be carried,” poor 
immunity, & lab testing (ammonia, “L”FTs [eg 
alkaline phosphatase], carbon dioxide, CK 
[normal isoenzymes], aldolase). 
± Hypothermia; ?contribution to cardiovascular 
findings (bradycardia, POTS). 
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Abdominal Manifestations 
in Lyme/MCIDS 

± Pain. 
± GERD, nausea, & vomiting (H. Pylori, yeast, parasites). 
± Excess sensitivity to antibiotics (includes IM/IV, die-off, 

combo’s). 
± Diarrhea (antibiotics [C. Diff {Saccharomyces Boulardii: 

prevention & rescue}]), parasites, SIBO. 
± Malabsorption/weight loss despite good nutrition. 
± Toxoplasma, et al parasites, Bb (?neuropathic [pain, 

gastroparesis]). 
± Liver: Elevated cellular enzymes, alkaline phosphatase, & 

bilirubin. acalculus cholecystitis. HHV6/viruses. 
± Toxic metals (nausea, diarrhea, & pain). 
± Final common pathway is pain, malabsorption, & intestinal 

barrier dysfunction (leaky gut). 
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Jarisch-Herxheimer Reaction (AKA “Herx”) 

± Well known in treatment of spirochetal infections such 
as Borrelia Burgdorferi. 

± Also documented in Bartonelloses, Q fever, Brucellosis, 
and in other common coinfecting agents, and with 
other spirochetal infections (Jarisch; Herxheimer; 
Ehrlich & Hata). 

± Occurs with antibiotics and nonantibiotic 
antimicrobials. 

± This means successful initiation of microbiocidal 
effect (“die off”), but may uncomfortable to 
unbearable. If left un addressed, it may have 
unacceptable levels of physiologic stress for patients. 

± Treatment for the above. Use during attacks;  
“prophylactic” use. Discusssion of Herpes group/
avoidance of corticosteroids. 
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Pain and Mobility in Lyme 

± Research: Work with curcuminoids: 

± Reduction in extremity pain and spinal pain 

± Increase mobility and quality of life 

± Highly significant values of these clinical findings in 
the use of enhanced absorption curcuminoid 
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Research Study 
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   POTS & PANS: 
Lyme & Associated Infections Connection to 

PANDAS 
u Borrelia Burgdorferi (Bb), et al Borrelia sp., are the 
agents of Lyme Disease 
u Immune dysregulation is well-known with Bb 
u This includes immune suppression, proinflammatory 
states, & outright autoimmunity (neurologic, et al) 
u We may consider Lyme & Strep as simply two 
simultaneous coinfections 
u Coinfection operate  
  synergistically and individually 
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Lyme & Associated Infections: 
± So Bb can lead to autoimmunity directly and via a 
subcategory by dysregulating immune responses to Strep  

± ..and treating Lyme helps treat PANDAS 

± Curiously, Vancomycin & gram-positive coverage 
antibiotics help treat Lyme Disease (treating Strep helps 
treat Lyme) 

± Coinfections! Simultaneously treat them!! 

± Ditto other coinfections (tick-borne, others) 
 

Ref:  Hanna Rhee, Daniel J Cameron – Dove Press, Feb 2012 (5); pg. 163 -174  
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And Bartonellosis? 
± Multiple reports of Bartonelloses presenting as frank 

psychiatric & neurologic syndromes 

± Consider this in patients with mood & behavioral symptoms, 
ie, “psych” presentations (especially OCD), associated with 
constitutional symptoms, skin changes, and other physical 
findings (skin phone pic) 

± Response to antibiotics 

± Curiously, broad (“non-Bartonella”) antibiotics help 
Bartonellosis, while antibiotics aiming at Bartonella help with 
PANDAS – Ref:  Liu, F, Guo, X, Wu, R, Et al (2014) 

± I am not against the usual psychiatric treatments 
 

Ref:  Garth L. Nicolson and Jorg Haier, BJMP 2010; 3(1):301 
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Physical Findings 
±  OCD, tics, and… 

©	Phillip	C.	DeMio,	MD	5/19	

Physical Findings 
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Physical Findings 
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Physical Findings 
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Physical Findings 
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Physical Findings 
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© Phillip C. DeMio, MD,  5/19 

Physical Findings 
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Physical Findings 



5/14/19	

20	

© Phillip C. DeMio, MD,  5/19 

Physical Findings 
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Physical Findings 
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The Immune System in Lyme and Associated 
Coinfections 

± Immune deficiency (either too many or “too few” infections/
severity): 

° Severity and frequency of infections (respiratory, GI, brain) 
° Altered response to treatment (antibiotics, steroids) 
° Association with dysbiosis (GI, respiratory, skin, et al; streps) 
and yeast (dietary connection, antibiotics) 
° Issues with bacteria, viruses, parasites, and cancer 

± Allergy/asthma: 
° Aeroallergens 
° Food sensitivity (immunologic [blood type], toxic [gluten/
casein, phenols, carotenes]) 
° Steroid connection (yeast and dysbiosis) 

± Autoimmunity: 
° Thyroid (curiously frequent in PANDAS, Lyme, & OCD’s) 
° Brain & GABHS (OCD, tics, toxins, microbes [Lyme, HHV6]) 
° GI (like Inflammatory Bowel Disease) 
° Opiate receptors (diet & treatment [LDN] connection) 
 
Ref:  Alan S. Brown, Paul H. Patterson – Schizophr Bull, 2011 Mar; 37(2):  284-290 
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Medical Care of Persons with Lyme and 
Associated Coinfections 

u Based on: 
u Defining concepts of Lyme/LADs as medical 
u Clinical presentation (mood & behavior, plus physical 
manifestation); cardiac, neurologic, and orthopedic 
history and findings 
u Results of tests (test for rule other disorders [“nonspecific” 
presentations], supportive evidence of autoimmunity & of 
strep etiology) 
u Parental decisions: 

u Ability to implement 
u Commitment (not judgmental) 
u Practitioners should work together without forcing 
parents/patients to choose “either or”.  
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Tests for Lyme/LADs 
±   Examples: 

± Lyme tests:  many & dynamic; Igenex Western Blot IgG/IgM 
± CBC/Differential & platelets, throat culture, Streptozyme ®, 
GI testing, IgGAME, Ig subclasses, anti-MBP antibodies, CMP, 
metabolic (adrenal [eg AM blood cortisol], thyroid testing 
[proper & antibodies]), nutritional markers 
± Babesia, Bartonella, RMSF group, non tick-borne  
± Toxic metals/nutritional metals/detoxification systems 
± Cardiac – blood and imaging 
± CNS/PNS – blood and imaging 
± DNA Sequencing (all specimens) 

± Serve as baseline & allow physician to follow course of 
treatment 
± Rule out potential disorders 
± Goals for improvement (clinical, correlates) 
± Preempt “side effects” 
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Lyme/LADs Testing, cont. 
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Lyme/LADs: 
Immunologic Findings in Routine CBC 
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          Medical Work-up in Lyme/LADs 
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Yeast & Oxalates 

© Phillip C. DeMio, MD,  5/19 

Oxlate Issues 

Urinary 
Findings 
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Antibiotics Treatments in Lyme/LADs 
u The major decision is to use them! Do so with 
probiotic &/or fermented foods 
u Oral agents: (gastrointestinal concerns) 
u Penicillins, eg amoxicillin , amoxicillin/clavulinate 
u 1st  & 2nd generation Cephalosporins, eg 
cephalexin & cefuroxime; 3rd generation agents 
(cefdinir & cefixime) are marketed at somewhat 
lower dosing 
u Macrolides eg clarithromycin, azithromycin, 
erythromycin 
u Clindamycin 
u Cotrimoxazole (Bactrim/Septra®) 
u IV/IM: Penicillins, Cephalosporins, Penams (may 
incite GI symptoms 

          ©	Phillip	C.	DeMio,	MD	5/19	

Antibiotics in Lyme/LADs  (cont’d) 
Considerations: 
u CNS vs. other body sites 
u Coinfections with the OCD 
u Oral vs parenteral considerations: overt GI 
untoward effects; Clostridia (Saccharomyces 
Boulardii), Yeast “overgrowth,” SIBO. Herbal & 
antifungals often help. 
u Intramuscular route: body habitus, PCN-G, 
other agents that can be administered by this 
route 
u Oral vs. PICC/port: comparitive advantages/
complications; patients abilities, willingness, & 
resources 
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Lyme/LADs Treatment 

Herbal antimicrobials 

u Mostly oral 

u Examples: 

u Olive leaf extract 
u Wormwood 
u Oil of oregano 
u Caprylate 
u Silver/arabinosides 

Coverage for GI, coinfections, parasites, et al   
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Immunologic Treatments 
for Lyme/LADs 

± Enhansed-absorption curcuminoids 

± LDN/UDN (check Mn level) 

± IVIgG/Others 

± Pioglitazone (Actos®) 

± HBOT (Many types) 

± Herbals 

± NSAIDS (COX1,-2) 

± (steroids) 
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Diets in Lyme/LADs 

± Gluten-free, casein-free (gf/cf) 
°  Two diets usually done simultaneously (or in close tandem) 

± Pathophysiology 
°  Exorphin peptide concept  
°  Involves incomplete digestion of grains and/or dairy proteins  
°  Concurrent intestinal barrier dysfunction 

°  Adverse effects occur at wide spread receptor sites 
°  Excitotoxins 
°  Allergy 
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Diets in Lyme/LADs (continued) 

± Carbohydrate-restrictive diets 
± Phenols/salicylates 
± Yeast–related diets 
± Allergy Elimination 
± Whole foods 
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Hyperbaric Oxygen 
± About HBOT 
± Types 
± One size fits none! 
± Vascular 
± GI 
± Immune 
± Other: “Side” Effects 

 
 

± A detox, metabolic, +/- immune treatment 
± Discuss mechanisms 
± Pragmatics 
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Far Infrared Treatment (FIRS) 

Intravenous Treatments for Lyme & 
Associated Diseases 

± IV Antibiotics 

± IV nutrients: 
Multinutrients (“Cocktails”) 
GSH 
NAC 
NAD+ 
Minerals 
Detoxification if necessary 
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Other Considerations 
± Treatment from other doctors 

° Steroids et al 
° Other general medical treatment 

©	Phillip	C.	DeMio,	MD	5/19	

Follow-up 
u Observe closely 
u Modify based on clinical response 
(parents, other practitioners) and lab 
follow-up 
u Follow-up tests 
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Discussion with Q & A 

 

 

 

 

 

 

 

 

 


