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X

➢ Physicians Boarded in Family Medicine, Pain Medicine, 

PM&R and Acupuncture

➢ Functional Medicine

➢ Physical Therapists

➢ Acupuncturist

➢ Psychotherapist

➢ Nutritionist

➢ Meditation/Yoga Instructor

➢ IV Therapy
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OUTLINE: PTLDS

1. Definition, Diagnosis and Testing

2. Antibiotic Treatment

3. Detoxification and Management 

of Jarisch-Herxheimer Reactions

4. Gut Protection and Repair

5. Immune Response

6. The Missing Piece
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FIRST PIECE OF THE PUZZLE

DEFINITION, TESTING, DIAGNOSIS
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DEFINITION: LYME DISEASE

• The most common vector-borne infection in North America

• Caused by Borrelia Burgdorferi sensu stricto, found in Ixodes scapularis

• Ixodes pacificus is the main vector in Western United States and Western Canada

• Recently Borrelia mayonii was identified and may be responsible for a proportion of 

cases, however no diagnostic tools are available yet

• In Europe, Borrelia afzelii, B. garinii, B. burgdorferi, B. spielmanii, B. bissettii cause 

Lyme disease with wider variety of symptoms than reported in the North America
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BARTONELLA

• A disease caused by several bartonella species transmitted 

either by a flea, tick, mosquito, cat scratch or lice

• B. henselae is often transmitted along with other tick-borne 

microbes

• Common symptoms of Bartonellosis:

▪ Low grade fever

▪ Headache

▪ Sore throat

▪ Swollen lymph nodes

▪ Conjunctivitis 
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DEFINITION: LYME DISEASE

Ixodes scapularis Ixodes pacificus
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EPIDEMIOLOGY

• 300,000 diagnosed annually in U.S.

• Lyme Disease and its sequelae are responsible for significant numbers of school 

and work absences, estimated to cost more than $1 billion per year for 

healthcare in the US

• Due to insensitivity in the diagnostic tests, incidence estimates based solely on 

these tests are likely to significantly undercount the numbers of infected people  
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CDC REPORT: CASES OF LYME DISEASE

2001 2017

© 2019 Kaplan Center for Integrative Medicine 



DEFINITION OF POST TREATMENT LYME DISEASE 
SYNDROME (PTLDS)

• Also called Lyme Disease Complex, Chronic Lyme Disease

• PTLDS is characterized by incapacitating fatigue, pain and neurocognitive dysfunction that 

persists for more than 6 months after an acute Lyme disease diagnosis

• Symptoms can be intermittent or constant, and are often subjective and varied in nature

• Single case definition for PTLDS, and its diagnosis is often made based on exclusion of 

other conditions, such as tick-borne co-infections
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SYMPTOMS OF PTLDS

Most common symptoms:

• Migratory joint and muscle pain

• Cardiac symptoms

• Neurologic symptoms (Parkinson’s?, Alzheimer’s?) 

• Neuropsychiatric issues: mood and behavioral disorders

• Dysautonomia 

• Peripheral Neuropathy
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• PTLDS prevalence estimates for 2016 ranged from 

69,011 persons to 1,523,869

• Prevalence in 2020 predicted to be as high as 

1,944,189 cases

EPIDEMIOLOGY OF PTLDS
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TESTING

• Western Blot (LabCorp, Quest)

• ELISA 

• C-6 peptide test

• ImmunoBlot

• PCR (polymerase chain reaction)

• FISH (RNA)

• Nanotrap
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CHALLENGE WITH TESTING

The immunoBlot test for Lyme disease has a sensitivity 

and specificity greater than 93%, whereas the ELISA and 

Western Blot two-tier testing protocol recommended by 

the CDC has a sensitivity of only 57.6%
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CHALLENGE WITH TESTING AND DIAGNOSIS

1. Low sensitivity and specificity of the available tests

2. The issue of false negative tests

3. A large number of people are subsequently diagnosed 

with LD but don’t remember the tick bite

4. 25% of LD patients never developed the erythema 

migrans (EM) rash or Bulls’ eye Rash

5. Gradual progress of symptoms 

6. The right tests are not necessarily done at the right time
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CLEARANCE OF NEW LYME TESTING BY THE FOOD AND 
DRUG ADMINISTRATION (FDA)

• The new diagnostic tool uses a new testing paradigm where two tests called 

enzyme immunoassays (EIA) are run concurrently or sequentially

• It is a modified two-tier testing that doesn’t use the Western blot as its 

second step after and the initial EIA (ELISA) step

• FDA indicated that these new tests will aid in the diagnosis of Lyme Disease
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OUR APPROACH

1. History and physical exam

2. Testing:

• Horowitz health questionnaire

• ImmunoBlot (IGeneX labs)

• Western Blot (LabCorp/Quest)

• Galaxy Labs for certain tick borne 

infections (Bartonella)

• Ceres Nanotrap (antigen testing) 

© 2019 Kaplan Center for Integrative Medicine 



SECOND PIECE OF THE PUZZLE

CONVENTIONAL TREATMENT

DEFINITION, TESTING, DIAGNOSIS
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IT’S MORE THAN JUST DOXY!!
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ANTIBIOTIC TREATMENT

INTRACELLULAR

• Cephalosporin
• Zithromax
• Penicillin
• Rocephin

EXTRACELLULAR

• Doxycycline
• Rifampin

PERSISTERS

• Disulfiram
• Dapsone

L-FORM/ CYSTIC

• Flagyl
• Tindamax
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LYME DISEASE PERSISTERS

3 mechanisms via which the infection persists:

1. Immune evasion mechanisms

2. Limited antimicrobial penetration 

3. Biofilm matrix

© 2019 Kaplan Center for Integrative Medicine 



NEW TREATMENTS

DAPSONE DISULFIRAM

• Novel potential treatment for chronic Lyme 

Borreliosis

• Has anti-mycobacterial properties

• Anti-parasitic properties (Babesia)

• Has been recognized to have anti-cancer 

agents, and reduces plaque-burden in a 

mouse model of Alzheimer’s disease

• Effective treatment against slow growing, 

intracellular persister bacteria like leprosy

• Anti-parasitic properties (Babesia)

• Patients report significant improvements 

in Lyme and Babesia related symptoms

• Has anti-inflammatory effects in 

autoimmune conditions
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THIRD PIECE OF PUZZLE

TREATMENT

DEFINITION, TESTING, DIAGNOSIS
DETOX & MANAGEMENT OF HERX 

REACTIONS
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DETOXIFICATION: PREPARING YOUR BODY TO HEAL

• Glutathione

• N-acetylcysteine

• Methylated B complex (MTHFR)

• IV Vitamins 

• Epsom Salt Baths

• Infrared Sauna

• Dry Brushing

• Lymphatic Drainage

• Gentle Exercise

• Acupuncture

• Magnesium 

citrate/taurate/glycinate

• Activated Charcoal

• Ultra Binder/ GI Detox

• Hypoallergenic Diet/Detox food 

plan 

© 2019 Kaplan Center for Integrative Medicine 



DEFINITION & MANAGEMENT OF 
JARISCH-HERXHEIMER REACTIONS 

“temporary worsening of the symptoms of Lyme disease that 

occurs when the Lyme spirochete is being killed off by 

antibiotics, creating inflammation…These Herx reactions 

produce cytokines, which then create inflammatory symptoms, 

including increased fever, muscle and joint pain, headaches, 

cognitive impairment, and a general worsening of the 

underlying symptomology.”

Dr. Richard Horowitz
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MANAGEMENT OF HERXHEIMER REACTIONS

• N-acetylcysteine

• IV vitamins W/ Glutathione

• Resveratrol

• Curcumin

• Alka-seltzer Gold

• Alpha Lipoic Acid

• Lemon Juice

• Epsom salt baths

• Infrared Sauna

• Acupuncture

• Magnesium 

• Burbur/Pinella
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FOURTH PIECE OF PUZZLE

CONVENTIONAL TREATMENT

DEFINITION, TESTING, DIAGNOSIS DETOX & MANAGEMENT OF HERX 

REACTIONS

GUT PROTECTION 

AND REPAIR
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GUT PROTECTION AND REPAIR

MICROBIOME BALANCE FUNGAL INFECTIONS INTESTINAL PERMEABILITY NUTRITIONAL DEFICIENCIES

• PROBIOTICS

• PREBIOTICS

• YEAST-TYPE PROBIOTICS

• SPORE-FORMING 

PROBIOTICS

• DIFLUCAN/NYSTATIN

• OIL OF OREGANO

• CAPRYLIC ACID

• CAT’S CLAW

• BLACK WALNUT

• BERBERINE

• UVA URSI

• NEEM

• SWEET WORMWOOD

• DEGLYCYRRHIZED

LICORICE

• SLIPPERY ELM

• ALOE VERA

• MARSHMALLOW ROOT

• PEPPERMINT

• GINGER TEA

• GLUTAMINE

• ZINC

• CoQ10

• B VITAMINS
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FIFTH PIECE OF PUZZLE

CONVENTIONAL TREATMENT

DEFINITION, TESTING, DIAGNOSIS DETOX & MANAGEMENT OF HERX 

REACTIONS

GUT PROTECTION 

AND REPAIR

Immune Response
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INNATE IMMUNE SYSTEM

• Our first responders

• In the brain:

▪ Microglia 

▪ Mast Cells 

© 2019 Kaplan Center for Integrative Medicine 



INNATE IMMUNE SYSTEM MAJOR PLAYERS:
MICROGLIA

• Microglia are resident cells of the brain involved in regulatory 

processes critical for development, maintenance of the 

neuronal environment, injury and repair”

• “Electricians” of the Central Nervous System (CNS)

• Innate immune cells of the CNS
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INNATE IMMUNE SYSTEM MAJOR PLAYERS:
MAST CELLS

• Type of white blood cells: Granulocyte

• Part of the immune and neuroimmune systems

• Common in areas of close contact to external environment: 

skin, GI, airways

• Distributed in all organs and vascular tissue

• Can move across the blood brain barrier in inflamed and 

non-inflammatory conditions 
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INNATE IMMUNE SYSTEM MAJOR PLAYERS:
MAST CELLS
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ADAPTIVE IMMUNE SYSTEM

• The “smart” immune system

• Develops specialized cells (antibodies) to 

defend against specific infections such as the flu

• Creates immune memory
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Adaptive immunity: When things go wrong

• Autoimmunity is a condition where the adaptive immune system is 
attacking its own healthy cells and tissues

• Autoimmune Disease is the result of the aberrant immune response 

• About 5% of the population suffers from an autoimmune disease

• Examples of Autoimmune Disease:
▪ Multiple Sclerosis
▪ Rheumatoid Arthritis
▪ Systemic Lupus Erythematosus 
▪ Sjörgren's 
▪ Hashimoto’s Thyroiditis 
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AUTOIMMUNE ENCEPHALOPATHY OF INFECTIOUS ETIOLOGY

CLINICAL PRESENTATIONS

• Neuropsychiatric symptoms

• Chronic headaches

• Sensory or motor complaints

• Seizures 

• Dyssomnia

• Chronic Fatigue

• Fibromyalgia

• Dysautonomia

INFECTIOUS ETIOLOGIES

• Streptococcus

• Mycoplasma pneumoniae

• Bartonella

• Toxoplasmosis

• Influenza

• Babesia

• Borrelia

• Epstein Barr Virus
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Sample Date Parameter Cut off Units/ml

11.03.2019
Anti AT1R

Antibodies

<10.0 U/ml: negative

10.0-17.0 U/ml: at risk

> 17.0 U/ml: positive

13.4

(at risk)

11.03.2019
Anti ETAR

Antibodies

<10.0 U/ml: negative

10.0-17.0 U/ml: at risk

> 17.0 U/ml: positive

12.8

(at risk)

11.03.2019

Anti a-1-

adrenergic

Antibodies

<7.0 U/ml: negative

>7.0 U/ml: positive

16.9

(positive)

11.03.2019

Anti a-2-

adrenergic

Antibodies

<15.0 U/ml: negative

>15.0 U/ml: positive

15.9

(positive)

11.03.2019

Anti ß-1-

adrenergic

Antibodies

<15.0 U/ml: negative

>15.0 U/ml: positive

22.7

(positive)

11.03.2019

Anti ß-2-

Adrenergic

Antibodies

<8.o U/ml: negative

8.0-14.0 U/ml: at risk

>14.0 U/ml: positive

9.5

(at risk)

TESTING
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ADDRESSING THE IMMUNE SYSTEM 
MANIFESTATIONS

INNATE MAST CELLS ADAPTIVE

• Low Dose Naltrexone

• Celebrex

• Minocycline

• Cytoquel

• Acupuncture

• Metformin (mTOR)

• IVIg

• Plasmapheresis

• Rituximab

• ?Human Cells and Tissue-based 

Products (stem cell)

• IV therapies

• Ketotifen

• H1 Blockers

• H2 Blockers

• Leukotriene

• Cromolyn Sodium

NUTRITIONAL SUPPLEMENTS
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SIXTH PIECE OF PUZZLE

CONVENTIONAL TREATMENT

DEFINITION, TESTING, DIAGNOSIS DETOX & MANAGEMENT OF HERX 

REACTIONS

GUT PROTECTION 

AND REPAIR

Immune Response

WHAT ELSE ARE YOU 

MISSING?
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DIAGNOSIS, DIAGNOSIS, DIAGNOSIS…

• Co-infections

• Mold Toxins

• Viral Infections: EBV, CMV, HPV

• Mycoplasma Pneumoniae

• Celiac Disease

• Toxoplasmosis

• Heavy Metals: lead, mercury

• Hypermobility (EDS)

• POTS

• Sleep Apnea, Narcolepsy

• Thyroid, Hormone Imbalance

• Parasites
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SOLVING THE PUZZLE
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CONVENTIONAL TREATMENT

DEFINITION, TESTING, DIAGNOSIS DETOX & MANAGEMENT OF HERX 

REACTIONS

GUT PROTECTION 

AND REPAIR

Immune Response

WHAT ELSE ARE YOU 

MISSING?



I kindly thank you for your 
attention.

Dr. Gary Kaplan, D.O. DABFM, DABPM, FAAMA
Medical Director, Kaplan Center for Integrative Medicine

Clinical Associate Professor, Georgetown University School of Medicine
Author, Total Recovery: Breaking the Cycle of Chronic Pain and Depression
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