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1.Discuss various presentations of Autoimmune Encephalopathy of  
infectious etiology and mitochondrial dysfunction
2. Explore the etiologies and major drivers ofneuroinflammation

3.Discuss mechanisms, biomarkers and treatments to address  
mitochondrial dysfunction, and quietening the immunesystem
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Learning Objectives



Outline
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“All models are flawed, but some are useful”

George E.P. BOX
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What if the beginning,

isn’t the beginning?

GARYKAPLAN
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• One of the most common chronic painconditions

• Affects an estimated 10 million people in the U.S. and an estimated  

3-6% of the world population

• It is most prevalent in women, 75-90% of the people who have FM are  
women

• The diagnosis is usually made between the ages of 20 to 50 years, but  

the incidence rises with age so that by age 80, approximately 8%  of 

adults meet the American College of Rheumatology  classification of

fibromyalgia.

Demographics: Fibromyalgia

1,10,11



• Between 836,000 and 2.5 million affected in U.S.

• As many as 25% homebound or bedridden

• Pediatric prevalence estimates vary from 0.1 to 0.5%

• 84-91% of adult patients have not beendiagnosed

• In adolescents, 3-4 times as many girls as boys diagnosed

29

Demographics: ME/CFS



• Prevalence is at least 170/100,000

• 40% of patients with CFS also suffer fromPOTS

• Genetic as well as non-genetic factors such as trauma, bacterial or viral  

infection, and pregnancy may predispose to POTS

• Strong female predominance

310

Demographics:POTS
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14.8 million

3.3 million

6.8million

7.7 million  

6 million

Major Depressive Disorder  

Dysthymia or Chronic Depression  

Generalized Anxiety Disorder  

PTSD

Panic Disorder

Total = 38.6 Million People

Demographics: Neuropsychiatric Disorders

4,5,6,7,8,9



Demographics:PTLDS

• 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

12



• 1 in 200 children in U.S.

• Approximately 500,000 children are diagnosed with OCD inU.S.

• Approximately 138,000 children are diagnosed with TouretteSyndrome  
in the U.S.

• 1.5 million+ children were diagnosed with serious anxiety/ phobia/  
OCD/ bipolar in a given year (1994-2011)

• “Dr. Swedo estimates that (PANDAS) kids may make up as much as 25  

percent of children diagnosed with OCD and tic disorders,such

as Tourette syndrome.”

1213

Demographics: PANS/PANDAS
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Comorbidities of Neuroinflammatory Diseases

Depression Fibromyalgia

Depression
67.7%

ME/CFS

Depression
45.2%

ME/CFS
60-70%

PTLDS

Depression
45.2%

ME/CFS??
ME/CFS
37-70%

POTS
21%

POTS
40%POTS

45.2%

Fibromyalgia
65.7%

OtherChronic  

Pain

15%
Chemical  

Hypersensitivity  

71.6%

POTS

Depression

Mild-moderate

87%

ME/CFS
48%

GIsymptoms
80%

Fibromyalgia
21%

POTS
Caseseries

7 patients

Fibromyalgia
8%

GAD
25.8%

Migraines 55%

Fibromyalgia
57%

Sleep Apnea

49%

Autoimmune
20-30%

SleepDisorder

90%
[84-106]



Neuroinflammatory  

Disease

PANS/PANDAS

Fibromyalgia

ME/CFS

CDH

POTS
Depression

Tick Borne  

Diseases

PTLDS

Neuroinflammatory Diseases
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What is Inflammation?
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Neuroinflammation

15,1617

• Activation of reactive CNS elements in response to altered brain homeostasiscaused  

by infections (PAMPs) and other initiators of cell death such as trauma, ischemia,  

hypoxia and toxins (DAMPS)

• A coordinated response in the brain involving the innate immune system (microglia,  

astrocytes, mast cells) and the peripheral immune system, which infiltrate into the  

CNS following injury

• Alternatively, and perhaps concurrently the activation of theadaptive immune  

system directed towards neuronal cells (autoimmune Encephalopathy)



Neuroinflammatory Diseases

15,1618

• PANDAS/PANS

• Fibromyalgia

• ME/CFS

• POTS

• PTLDS

• Neuropsychiatric Disorders

• Multiple Sclerosis

• Amyotrophic Lateral Sclerosis

• Parkinson’s Disease

• Alzheimer’s Disease



• Neuroinflammation is:

1. Neurodysregulatory

2. Neurodegenerative

13,1419

NEUROINFLAMMATION



Aspects of Neuroinflammation
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Immune Cells in the CNS
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Innate ImmuneSystem
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Astrocytes

GlialCells

Innate Immune Cells in the CNS

Mast Cells

Mast Cells
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Innate Immune System Major Players

MICROGLIA

• Microglia are resident cells of the brain involvedin  

regulatory processes critical for development,  

maintenance of the neuronal environment, injury  

and repair”

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

• Innate immune cells of theCNS

18, 19, 20,21
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18,27,28,29,30
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Innate Immune System Major Players

Astrocytes

• Support the blood brain barrier and modulate blood flow in the brain

• Structural support

• Modulate synaptic transmission

• Modulate microglial activity

• Role in spinal and central sensitization

• Role in nervous system repair “glial scar”

• Metabolic support contain glycogen and are capableof  

gluconeogenesis. Provided nutrients to theneurons

31,32,33
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Mast cells release immune-modulators,  

chemo-attractants, vasoactive compounds,  

neuropeptides and growth factors in  

response to allergens, pathogens,emotional  

stress and tissue damage constituting a first  

line of hostdefense

Innate Immune System Major Players

MASTCELLS

35,36,37,38,39,107
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Innate Immune System Major Players

MASTCELLS

Mast cells are capable of selective  

degranulation, of pre-formed mediators  

and newly synthesized mediators

“Not an all or none response”



Innate Immune System Major Players

MASTCELLS

4033



PAMPs Activate Innate Immune Cells in the Brain

• TSPO, a mitochondrial protein highly increased  

by activated microglia and reactiveastrocytes

• PET scan data showed higher levels of TSPO

within 8 brain regions in patients with  

persistent symptoms following treated Lyme  

Disease compared to healthy controls

Data suggest that if spirochete antigens remain in the CNS after antibiotic  

treatment, they may facilitate a persistent neuroimmune response linked to  

neuropsychiatric symptoms of PTLDS

34 117
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Innate Immune System

CNS Mediators of Neuroinflammation

40, 41, 42,43,44,45
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GutMicrobiome

Innate Immunity

37



Bidirectional communications between the gut and the brain occur via:

• Central Nervous System

• Autonomic Nervous System

• Enteric Nervous System

• Endocrine-Hypothalamic-Pituitary-Adrenal

• Immune

• Humoral

4638

Microbiome-Gut-Brain Axis
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• Controls the maturation and development of the Enteric

Nervous  System (ENS) and Central Nervous System(CNS)

• Resilience- influences stress activity

Microbiome-Gut-Brain Axis

47, 48,49
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• Memory via regulation of BDNF

• Cognitive functioning

• Blood brain barrier

Leaky gut= leaky brain Leaky brain = leaky gut

Microbiome-Gut-Brain Axis

50,51,52,53
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• Structural bacterial components such as  

LPS provide low-grade tonic stimulation of  

the innate immune system.

• Excessive stimulation due to bacterial  

dysbiosis, small intestinal bacterial  

overgrowth, or increased intestinal  

permeability may produce systemic and/or  

central nervous system inflammation

Gut Microbiome and Innate Immune System in the CNS

108, 109
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Gut Dysbiosis and Autoimmunity

• 70% of the immune system is located in the GItract

• Interaction between the gut microbiome and the gut wall determines the health  

and development of the adaptive immunesystem

• Evasion of microbial species through the permeable gut wall into systemic  

circulation can initiate autoimmunity, in hosts with a geneticpredisposition

Unhealthy Gut = Unhealthy Immune System = UNHEALTHYUS

54
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• Anxiety/Depression

• Autism Spectrum Disorders

• Parkinson’s Disease

• Multiple Sclerosis

• Alzheimer’s Disease

• Chronic Fatigue Syndrome

Neuroinflammatory Disease Associated with Disruption  

of the GutMicrobiome

55,56,57,58,59,60,61
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Chronic Pain Conditions Associated with Alteration  

Of Gut Microbiota

• Chronic Prostatitis

• Chronic Pelvic Pain

• Visceral Pain

• Migraine

• Fibromyalgia

• Arthritis

62,63,64
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A New Map ofNeuroinflammation

40, 41, 42,43,44,45



GutMicrobiome

Innate Immunity Adaptive Immunity
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Adaptive Immune System

6547

When Things GoWrong

• Autoimmunity is a condition where the adaptive immune system is attacking  

its own healthy cells andtissues

• Autoimmune Disease is the result of the aberrantimmune response

• About 5% of the population suffers from an autoimmunedisease

• Examples of Autoimmune Disease:

▪ Multiple Sclerosis

▪ Rheumatoid Arthritis

▪ Systemic Lupus Erythematosus

▪ Sjörgren's

▪ Hashimoto’s Thyroiditis



Adaptive Immune System

Depression Model

48 68



Innate-Adaptive SystemsCommunication

Microglia- T CellEquilibrium

49 69



Autoimmune Encephalopathy

Extends beyond the recognized clinical and radiological spectrum of  
”limbic Encephalitis”... Includes a subacute or insidious onsetof:

• Confusional state

• Psychosis

• Delirium

• Memory loss

• Hallucinations

• Movement disorder

• Sensory or motor complaints

• Seizures

• Dyssomnia

7050

• Ataxia

• Eye movementproblems

• Nausea

• Vomiting

• Inappropriate antidiuresis

• Coma

• Dysautonomia or hypoventilation



What Is Autoimmune Encephalopathy of Infectious Etiology?

ClinicalPresentations

• Neuropsychiatric symptoms

• Chronic headaches
• Sensory or motor complaints

• Seizures
• Dyssomnia
• Chronic Fatigue

• Fibromyalgia
• Dysautonomia

InfectiousEtiologies

• Streptococcus

• Mycoplasma Pneumoniae
• Bartonella

• Toxoplasmosis
• Influenza
• Babesia

• Borrelia
• Epstein Barr Virus

51

Autoimmune Encephalopathy of Infectious Etiology

72



Autoimmune Mechanisms

Molecular  

Mimicry

Epigenetics

Microbial  

Persistence

Bystander  

Activation

52
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GutMicrobiome

Innate Immunity Adaptive Immunity

Mitochondrial  
Dysfunction
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Cell Danger Response: Mitochondrial Dysfunction

• Mitochondria are evolved to sense all of the chemical, physical and microbialthreats  

according to the induced changes in electron flow available for normal metabolism

• Mitochondria are located at the hub of the wheel of metabolism

• Mitochondrial proteome is regulated according to tissue- specific needs, responds to  

injury, food quality, exercise, environmental pollution, and coordinatesCDR

• Contains 1300 proteins tailored to meet the needs of each different cell type, and  

catalyze over 500 chemical reactions in metabolism

• Mitochondria represents the frontlines in cellular defense and innate immunity

79,80,81



Cell Danger Response: Mitochondrial Dysfunction

7956



Mitochondrial Dysfunction and Gut Microbiome

8057

• Chronic activation of CDR alters both the physical habitat of the distal Bowel and the  

availability of resources in the form of dietary nutrients

• The increase in oxidizing conditions associated with the CDR in thegut lining lead to  

changes in the uptake, intracellular processing of different metabolites leadingto:

1. An increase in gluten sensitivity

2. Alteration in permeability and speciescomposition
3. Dysbiosis with alternated diarrhea andconstipation
4. Changes in behavior resulting from communication abnormalities between the  

ENS and CNS



Mitochondrial Dysfunction and ME/CFS
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• Abnormal mitochondrial morphology in muscle biopsy tissue and defects in aerobic  

metabolism not characteristic of muscle disuse was seen in patient diagnosed withME/CFS

• Evidence of Lowered ATP production, impaired oxidative phosphorylation and mitochondrial  

damage

• Increased levels of pro-inflammatory cytokines, such as interleukin-1 and tumor necrosis

factor-α, and elastase, and increased O&NS may inhibit mitochondrial respiration, decrease  

the activities of the electron transport chain and mitochondrial membrane potential,  

increase mitochondrial membrane permeability, interfere with ATP production and cause  

mitochondrial shutdown



Mitochondrial Dysfunction and Fibromyalgia
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Mitochondrial Dysfunction and Depression

11060



Mitochondrial Dysfunction and Lyme Disease

• Results have shown a significant rise in  

mitochondrial superoxide, indicative of a stateof  

oxidative stress in Lyme borreliosis patients.

• Evidence of a significant decrease in levels of  

cytosolic ionized calcium in PBMCs.

• These imbalances could cause oxidative stress,  

depolarization of the mitochondrial membrane,  

disruption of intracellular communication, anda  

release of pro-inflammatory cytokines

11161



GutMicrobiome

Innate Immunity Adaptive Immunity

Mitochondrial  
Dysfunction

Testing

62



Neuroinflammatory  

Disease

PANS/PANDAS

Fibromyalgia

ME/CFS

CDH

POTS
Depression

Tick Borne  

Diseases

PTLDS

History Intake

Our Model
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H i s t o r y I n t a k e

1 .  F i n d t h e

O r i g i n / E t i o l o g y

•

•

•

•

•

•

V i r u s   

B a c t e r i a   

M o l d T o x i n s

P e s t i c i d e s  & H e r b i c i d e s   

I n j u r y

T r a u m a / A b u s e / P T S D

•

•

•

T e s t i n g :   

V i r a l T i t e r s

I G E N E X ,  T L a b , A v i s e ,   

M y c o t o x i n P a n e l

T r e a t m e n t :

•

•

•

•

A n t i b i o t i c s , A n t i f u n g a l s   

A n t i v i r a l s

T o x i n s C h e l a t i o n   

P s y c h o t h e r a p y

I n n a t e  I m m u n e S y s t e m A u t o i m m u n i t y

2 .   I d e n t i f y A s p e c t s

o f  I m m u n e   

D y s f u n c t i o n

D A M P s

P A M P s

•

•

•

M i c r o g l i a   

M a s t C e l l s   

A s t r o c y t e s

•

•

•

•

E p i g e n e t i c s   

M o l e c u l a r  m i m i c r y   

M i c r o b i a l P e r s i s t e n c e   

B y s t a n d e r A c t i v a t i o n

D A M P s /   

P A M P s

C y t o k i n e s

C h e m o k i n e s

T e s t i n g :

• M a s t C e l l  I V  P r o t o c o l

•

•

•

T e s t i n g :   

C u n n i n g h a m P a n e l   

C e l l T r e n d   

I m m u n o g l o b u l i n

T r e a t m e n t :

•

•

•

•

M i n o c y c l i n e
H 1 & H 2 b l o c k e r s   

L D N

K e t o t i f e n

T r e a t m e n t :

•

•

•

I V I g
R i t u x i m a b   

P l a s m a p h e r e s i s

M i t o c h o n d r i a l D a m a g e

N A D I V   

C o Q 1 0

T r u N i a g e n

•

•

•

• I n t e r m i t t e n t   

F a s t i n g

Our Model



Identify the issue:

Eliminate DAMPs & PAMPs

Identify and eliminate DAMPs and PAMPs and other etiologic and perpetuatingagents

Patient History

IschemiaAutoimmune

• CeliacDisease

• Hashimoto’s
• Sjogren’s

• PANS/PANDAS

Psychological

• PhysicalAbuse
• EmotionalAbuse
• Grief

• PTSD

Metabolism

• Thyroid
• MTHFR
• Metabolic Syndrome

• POTS

• CVA

Allergies

• Food
• Environmental
• Medications

Testing

Antibodies Testing  

Cunningham Panel
Psychotherapy Hormonal Panel  

Genomic Testing

Tilt TableTest  

MRI

Testing for MCAS  

IgG, IgE testing

Our Model
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Identify the issue:

Eliminate DAMPs & PAMPs

Identify and eliminate DAMPs and PAMPs and other etiologic and perpetuatingagents

Patient History

HypoxiaToxins

• Mold

• HeavyMetals
• Pesticides

• Herbicides

Pathogens

• Spirochetes
• Parasites
• Bacteria

• Viruses

Dysbiosis

• Intestinal Permeability
• SIBO
• SIFO/Yeast

• SleepApnea

Medication

• Opioids
• Antibiotics
• PPI

• NSAIDS

Testing

HeavyMetals  

Mold Toxicity
Infectious Disease GI health  

Organic AcidTesting

SleepStudy Genomic Testing

Our Model
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Beighton Score Ehlers Danlos Syndrome

67



Testing:POTS

• Formal testing for POTS is done under thesupervision  

of a physician with a tilt table test.

• Testing can also be done in the office or athome:

• After lying for 5 minutes, the patient’s blood pressure

and heart rate will be measured. This will be repeated

upon standing, and at 3, 5, and 10minutes.

• The test is positive for POTS when there is an increase  

in heart rate of 30 BPM in adults and 40 BPM in  

children and adolescents.

68



Treatment for POTS

• Water intake

• Salt pills

• Compression clothing

• Exercise

• Beta blockers

• Fludrocortisone

• Midodrine

• Quinton water

69
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Testing: Heavy Metals Panel
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Testing: Mycotoxin Panel
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Mycotoxin Transmission Health Impact

Aflatoxins: B1, B2, G1, G2, M1, M2 • Peanuts and peanut products, corn, wheat,

rice, cottonseed, nuts, eggs, dairy products,

figs

• Water-damagedbuildings

Hepatotoxicity, bile duct hyperplasia, hemorrhage of intestinal tract and  

kidneys, carcinogenesis (liver tumors), immunotoxin, mutagenic,neurotoxic.

OchratoxinsA • Cereal grains (wheat, barley, oats, corn), dry  

beans, moldy peanuts, cheese, coffee,  

raisins, grapes, dried fruits, wine

• Water-damagedbuildings

Nephrotoxic, liver damage, teratogenesis, kidney tumors, neurotoxic,  

immunotoxin, class 2B possible human carcinogen

Trichothecenes (T-2, Deoxynivalenol,  

diacetoxyscirpenol (DON),Satratoxin)

• Corn, wheat

• Water-damagedbuildings

• Biologic warfare

Neurotoxins, Immunotoxin, Digestive disorders, oral lesions, hemorrhage of  

stomach, heart, intestines, lungs, bladder, kidney,edema

Gliotoxin • Water-damagedbuildings

• GI Tract infections

Immunotoxin, cytotoxic, genotoxic, apoptotic cell deathinducer

Patulin Apples, apple juice, wheat, moldy feed Brain and lung edema, lung hemorrhage, paralysis of motornerves,  

convulsions, carcinogenesis

Zearalenone Corn, hay Estrogenic effects (edema of vulva, uterine enlargement), testicular atrophy,  

enlargement o mammary glands,abortion

Mycotoxins

112, 113, 114,115



Treatment of Mycotoxicity
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Remediation

• The most important component of treatment is complete avoidance of  

further exposure to the water-damagedenvironment

• In addition to all items contaminated by theseenvironments



Treatment of Mycotoxicity
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• Shoemaker Protocol

• Sequestering Agents:

Ø Cholestyramine

Ø Clay

➢ Chlorella

➢ Charcoal

• Glutathione, antioxidants

• Amphotericin B Nasal spray: 5mg capsule in 24cc distilled  

water with LoxaSperse & EDTA 1%. Irrigate nostrilsBID

• Probiotics

• Hypoallergenic Diet

• Saunas and Exercise



Testing: Lyme Disease
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INTRACELLULAR

• Doxycycline
• Macrolides
• Fluoroquinolones

EXTRACELLULAR

• Cephalosporin

• Penicillin

PERSISTERS

• Disulfiram

• Dapsone

L-FORM/CYSTIC

• Flagyl

• Tindamax

Treatment of LymeDisease

76



DAPSONE DISULFIRAM

77

• Novel potential treatment for chronicLyme

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’sdisease

• 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

New Treatments of Lyme Disease



Treatment of LymeDisease
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Detoxification

• Glutathione

• N-acetylcysteine

• Methylated B complex(MTHFR)

• IV Vitamins

• Epsom Salt Baths

• Infrared Sauna

• Dry Brushing

• Gentle Exercise

• Acupuncture

• Magnesium citrate/taurate/glycinate

• Activated Charcoal

• Ultra Binder/ GIDetox

• Hypoallergenic Diet/Detox food plan

• Lymphatic Drainage



Testing:Bartonellosis
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Treatment of Bartonella Infection

ActivePhase Stationary Phase (Persisters)

• Rifampin

• Doxycycline

• Clarithromycin

• Azithromycin

• Methylene Blue

• Clotrimazole

• Gentamycin

• Daptomycin

80



Testing:Babesiosis
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Treatment of BabesiaInfection

82

•Atovaquone PLUS Azithromycin; OR

•Clindamycin PLUS Quinine (this combination is the standard  

of care for severely ill patients)



“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

Managing Herxheimer Reactions

83



Managing Herx Reactions

84

• N-acetylcysteine

• IV vitamins W/ Glutathione

• Resveratrol

• Curcumin

• Alka-seltzerGold

• Alpha LipoicAcid

• Lemon Juice

• Epsom salt baths

• Infrared Sauna

• Acupuncture

• Magnesium

• Burbur/Pinella



Testing: Epstein Barr Virus (EBV)

85

Test results most likely indicate the following:

VCA-IgM VCA-IgG EA-D, IgG EBNA, IgG Possible Interpretation

Negative Negative Negative Negative

No infection, symptoms due to  

another cause, susceptible to  

EBV infection

Positive Positive Negative Negative Early, primary infection

Negative or positive Positive Positive Negative
Active infection, though EA-D  

IgG may persist for life in about  

20% of people

Negative Positive Negative Positive Past infection

Negative Positive Positive Positive May indicate reactivation of virus

https://labtestsonline.org/tests/epstein-barr-virus-ebv-antibody-tests



Treatment of Epstein Barr Virus (EBV)
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• AntiviralAgents

• Cimetidine

• Vitamin C

• Vitamin D

• Resveratrol

• Astragalus

Personal Experience:

• Monolaurin

• Transfer FactorsMulti-immune

• Transfer Factors Plasmyc



Testing:SIBO
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Treatment of SIBO

88

• Antibiotics: Rifaximin, Neomycin

• Herbal Protocols:

• Candibactin AR,BR

• Biocidin

• SIBOtic

• Rotation Protocol for recurrent SIBO: Allimax, Berberine, ADP,Neem

• Low FODMAP Diet for 6-8 weeks

• Probiotics

• Biofilm Disruptors: Buluoke, Biofilm Phase 2 Advanced, Bismuth

• Digestive Enzymes



Testing: Organic Acid Testing
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Testing: GI Effects
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Fixing the Gut Dysbiosis

MICROBIOMEBALANCE FUNGALINFECTIONS INTESTINAL  

PERMEABIL

ITY

NUTRITION

AL  

DEFICIENCIES

• PROBIOTICS

• PREBIOTICS

• YEAST-TYPE  

PROBIOTI

CS

• SPORE-FORMING

PROBIOTICS

• DIFLUCAN/NYSTATIN

• OIL OFOREGANO

• CAPRYLICACID

• CAT’SCLAW

• BLACKWALNUT

• BERBERINE

• UVAURSI

• NEEM

• SWEETWORMWOOD

• DE-

GLYCYRRHIZE

D  LICORICE

• SLIPPERYELM

• ALOEVERA

• MARSHMALL

OW  ROOT

• PEPPERMINT

• GINGERTEA

• GLUTAMINE

• ZINC

• CoQ10

• BVITAMINS

91



Anti-inflammatoryDiet

Foods to avoid:

Artificial coloring, artificial

sweeteners and preservatives  

Saturated fats

Refined Carbohydrates

Processed Meats  

Too much Alcohol  

Matured cheese  

Fried food

Sugar

Specific  
Carbohydrate  

Diet (SCD)

Foods to avoid:
Processed meats  

Milk

Wheat

Fermented foods and drinks

All artificial sweeteners  

Beans

Starchy vegetables (polysaccharides)

Low HistamineDiet
Foods to avoid:

Ripened and fermented foods  

Canned foods and ready meals  

Alcohol

Matured cheese

Beans: chickpeas, soybeans, peanuts

Nuts: walnuts, cashew nuts  

Chocolates

Strawberries, tomatoes,  

papaya

Artificial coloring,  

artificial sweeteners  

and preservatives

Low FODMAP Diet

Foods to avoid:

Fermentable

Oligosaccharides  

Disaccharides

Monosaccharides

and

Polyols

❖ Freshly cooked meat and fish

❖ Organic Foods

❖ Good quality protein and  

good quality fat

❖ Fresh fruits and vegetables  

in the allowed list

❖ Hydration

❖ Avoid wheat when possible

Photo Credit www.shutterstock.com, by Elena Shashkina

http://www.shutterstock.com/


Epw orth Sleepiness Scale

Never  

w ould  

doze off

Slight  

chance of  

dozing

Moderate  

chance of  

dozing

High  

chance of  

dozing

1. Do  you get sleepy, or doze off, whi le  

sitt ing and reading?
0 1 2 3

2. Do  you get sleepy, or  doze off, whi le  

watching TV?
0 1 2 3

3. Whi le sitt ing or inactive in a  public  

place (meeting, theater)?
0 1 2 3

4. As  a  passenger  in a  car for an hour   

without a break?
0 1 2 3

5. Lying down to rest in the af ternoon?
0 1 2 3

6. Sit t ing and talk ing to someone?
0 1 2 3

7. Sit t ing quiet ly after lunch without  

alcohol?
0 1 2 3

8. In a car, whi le stopped for a few minutes  

at a  traffic l ight?
0 1 2 3

TOTAL S C O R E

(Sum of all numbers  circled above)

Score  10 suggest patient is at high risk for Obstruct ive Sleep

Apnea
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Testing: Epworth Sleepiness Scale



Testing: Sleep Apnea
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Testing: Sleep Apnea
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Treatment of SleepApnea

• CPAPmachine

• DentalAppliances

• Surgery

Grandriver/Getty Images
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Testing: Mast Cell IV Protocol

Mast Cell IV Protocol: 1000 cc 0.9% NS over 2-2.5 hours, as follows:

1. NS for 30min

2. 30 min after start, administer Zofran (ondansetren) 4mg IV push over 60 seconds

3. Restart NS for 30min

4. 60 min after start, infuse Diphenhydramine 25 mg diluted in separate 100 ml NS secondary  

line, infuse over 15 min (133gtt/min)

5. Continue NS infusion for additional 30min

6. 105 min after start time, administer Lorazepam 1 mg IV SLOW push over 2minutes

7. Continue NS for additional 30min

8. 135 min after start time, administer Ketorolac 30 mg IV push over 1min

9. Continue NS infusion until complete

Courtesy of Dr. TaniaDempsey



Testing: Cunningham Panel
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Antineuronal Antibodies: the report lists 4 anti-neuronal antibody results  

which measure circulating levels of autoantibodies directed against specific  

neuronal antigens, these antigens include:

• Dopamine D1 receptor (DRD1)

• Dopamine D2L receptor (DRD2L)

• Lysoganglioside-GM1 (LYSO-GM1)

• Tubulin (TUB)

CaM Kinase II: is an enzyme present in neuronal cells and is part of the  

activation pathway for the production ofdopamine

100

Testing: Cunningham Panel
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Testing: Immunoglobulin Panel

Feb2016 Jan2017 Apr 2017 Jan2019 Normalvalues  
(mg/dL)

TotalIgG  

(mg/dL)
1001 762 835 920 700-1600

IgG1 466 410 436 430 422-1292

IgG2 349 314 344 347 117-747

IgG3 21 18 20 18 41-129

IgG4 5 6 5 5 1-291

IgA 175 141 164 90-386

IgM 62 54 20-172

IgE 14 15 0-100 IU/ml
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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



Addressing the Immune System Manifestations

INNATE

• Low Dose Naltrexone

• Celebrex

• Minocycline

• Palmitoylethanolamide  

(PEA)

• Acupuncture

ADAPTIVE

• Metformin (mTORInhibitor)

• Rapamycin

• IVIg

• Plasmapheresis

• Rituximab

• Exosomes

• Wharton’s Jelly

• ?Human Cells and Tissue-based  

Products (Stem cells)

MASTCELLS

• IV therapies

• Ketotifen

• H1Blockers

• H2Blockers

• Leukotriene

• Cromolyn Sodium

• PEA

NUTRITIONALSUPPLEMENTS
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• Omega-3 fatty acids: 1.5g – 9g per day

• Vitamin Dblood level: 50 – 60 ng/ml

• Liposomal Glutathione: 0.5 -1 tsp twice aday

• NAC: 600 mgTID

• CoQ10: 100 mg – 300 mg TID

• Curcumin:  200 mgQD-BID

• Resveratrol:  500-1,000 mg

• Melatonin: 1 mg – 9 mg aday

104

NUTRITIONALSUPPLEMENTS



Addressing Mitochondrial Dysfunction

105

• CoQ10/ UBQH (cannot be taken with Mepron or Malaron):100-400mg

• D-Ribose

• Acetyl-L-Carnitine: 500- 3000mg

• NAD+ : 300- 1200mg

• Resveratrol 500-1,000 mg

• NMN (Nicotinamide Mononucleotide)

• IV NAD: 6g- ?

• Melatonin 1 mg – 9 mg aday

• Lipid Replacement Therapy (Omega 3)

• Exercise

• Intermittent Fasting



Neuroinflammatory  

Disease

PANS/PANDAS

Fibromyalgia

ME/CFS

CDH

POTS
Depression

Tick Borne  

Diseases

PTLDS

History Intake

Our Model
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H i s t o r y I n t a k e

1 .  F i n d t h e

O r i g i n / E t i o l o g y

•

•

•

•

•

•

V i r u s   

B a c t e r i a   

M o l d T o x i n s

P e s t i c i d e s  & H e r b i c i d e s   

I n j u r y

T r a u m a / A b u s e / P T S D

•

•

•

T e s t i n g :   

V i r a l T i t e r s

I G E N E X ,  T L a b , A v i s e ,   

M y c o t o x i n P a n e l

T r e a t m e n t :

•

•

•

•

A n t i b i o t i c s , A n t i f u n g a l s   

A n t i v i r a l s

T o x i n s C h e l a t i o n   

P s y c h o t h e r a p y

I n n a t e  I m m u n e S y s t e m A u t o i m m u n i t y

2 .   I d e n t i f y A s p e c t s

o f  I m m u n e   

D y s f u n c t i o n

D A M P s

P A M P s

•

•

•

M i c r o g l i a   

M a s t C e l l s   

A s t r o c y t e s

•

•

•

•

E p i g e n e t i c s   

M o l e c u l a r  m i m i c r y   

M i c r o b i a l P e r s i s t e n c e   

B y s t a n d e r A c t i v a t i o n

D A M P s /   

P A M P s

C y t o k i n e s

C h e m o k i n e s

T e s t i n g :

• M a s t C e l l  I V  P r o t o c o l

•

•

•

T e s t i n g :   

C u n n i n g h a m P a n e l   

C e l l T r e n d   

I m m u n o g l o b u l i n

T r e a t m e n t :

•

•

•

•

M i n o c y c l i n e
H 1 & H 2 b l o c k e r s   

L D N

K e t o t i f e n

T r e a t m e n t :

•

•

•

I V I g
R i t u x i m a b   

P l a s m a p h e r e s i s

M i t o c h o n d r i a l D a m a g e

N A D I V   

C o Q 1 0

T r u N i a g e n

•

•

•

• I n t e r m i t t e n t   

F a s t i n g

Our Model



GutMicrobiome

Innate Immunity Adaptive Immunity

Mitochondrial  
Dysfunction

Testing Treatment
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“All models are flawed, but some are useful”

George E.P. BOX
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I kindly thank you  

for yourattention.

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 andDepression
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