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Praise for ENDING CHRONIC ILLNESS


“Remarkable new insight.”

—Dale E. Bredesen, MD, New York Times bestselling author of The End of Alzheimer’s

“Dr. Horowitz has done what conventional medicine has failed to do—find the root causes of chronic illness and actually fix them. This book is a game changer for anyone who’s been told there are no answers.”

—Mark Hyman, MD, #1 New York Times bestselling author of Young Forever

“Dr. Horowitz is a pioneer in helping people uncover the root causes of chronic illness. In this groundbreaking book, he reveals how inflammation can act as a common thread behind many persistent symptoms and complex health challenges. Drawing on decades of clinical experience and the latest scientific research, he provides readers with a practical road map to identify hidden triggers, connect the dots in their health journey, and take empowered steps toward true healing.”

—Dr. Izabella Wentz, PharmD, New York Times bestselling author of Hashimoto’s Protocol

“A truly groundbreaking approach. Everyone who suffers from chronic illness needs this book!”

—Dr. Will Cole, New York Times bestselling author of Intuitive Fasting

“Dr. Richard Horowitz’s superb plan is tailored to get to the root of your problem so that you can get your life back!”

—Amy Myers, MD, New York Times bestselling author of The Autoimmune Solution

“Dr. Richard Horowitz helped me reclaim my life when Lyme disease had taken so much from me. His relentless commitment to understanding complex chronic illnesses and helping patients find answers is unmatched.”

—Crystal Hefner, New York Times bestselling author of Only Say Good Things

“Ending Chronic Illness takes on one of the biggest challenges in medicine today, explaining why so many chronic conditions overlap and persist. Dr. Horowitz combines decades of clinical experience with an extraordinary detectivelike approach to medicine, helping readers not only understand the root causes of illness but, more importantly, what they can do about them.”

—David Perlmutter, MD, #1 New York Times bestselling author of Grain Brain and Brain Defenders

“Dr. Richard Horowitz, whom I consider to be one of the foremost experts on the evaluation and treatment of Lyme disease, has now expanded the scope of his observations and has written a brilliant, comprehensive overview of how to understand, diagnose, and treat virtually all chronic illnesses. This book is essential reading for anyone with a chronic disease to enable them to get a grasp of all the complex things happening to their bodies—and it provides a step-by-step approach to healing.”

—Neil Nathan, MD, author of Toxic: Heal Your Body from Mold Toxicity, Lyme Disease, Multiple Chemical Sensitivities, and Chronic Environmental Illness and The Sensitive Patient’s Healing Guide

“Dr. Richard Horowitz brilliantly weaves together the science of inflammation, infection, environmental toxicity, immune dysfunction, and personalized healing into a master class on chronic illness. A must-read for anyone seeking a more intelligent, effective, and scientifically informed approach.”

—Dr. Jill Carnahan, MD, ABIHM, ABoIM, IFMCP, author of Unexpected: Finding Resilience Through Functional Medicine, Science, and Faith

“At a time when chronic illness is affecting more people than ever and our healthcare system often focuses on managing symptoms rather than uncovering root causes, Dr. Richard Horowitz offers a powerful and much-needed paradigm shift. Ending Chronic Illness helps readers understand the complex factors driving modern disease while providing a practical road map toward better health. An invaluable resource.”

—Michael Karlfeldt, ND, PhD, author of A Better Way To Treat Cancer

“Dr. Horowitz, a true leader in the field of Lyme disease and complex chronic illness, has once again created an invaluable resource. In this latest book, he masterfully creates a practical, accessible resource offering hope and direction for those affected by a broad range of challenging conditions. I highly recommend it for both healthcare practitioners and patients!”

—Dr. Traci Taggart, ND

“Dr. Horowitz is a brilliant mind and has written a comprehensive book that details the root causes of and solutions to the chronic illness epidemic our society faces. I highly recommend this book for anyone who wants to improve their health!”

—Dr. David Jockers, DNM, DC, MS, author of The Fasting Transformation

“Ending Chronic Illness by Dr. Richard Horowitz is truly groundbreaking. It will change the face of medicine forever and help all patients be healthier and stay healthier. The book explores the root cause of all disease, which is inflammation. The theme is so thought-provoking, it prompts the reader to reflect long after they have finished the text, making the reader want to visit it again and again.”

—Pamela W. Smith, MD, MPH, MS
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This book is dedicated to my teachers who taught me compassion, putting myself in patients’ shoes and doing for them what I would want done for myself; for those patients who placed their lives in my hands, trusting me to find solutions; and to all those who are chronically ill needing hope, aspiring to have a healthy, happy, and fulfilling life.








A Brief Introduction: You Can Get Better

Dr. H, I have been to over a dozen doctors for symptoms of Long Covid, and not one has been able to help me.” This was the first thing Gerry uttered during his initial history and physical when I asked him why he came to see me. He’d heard I had a reputation for solving complex medical cases and let me know I was his last resort.

I had heard comments like his many times before. At 48, Gerry was in fairly good shape, without any major medical issues, but after he got Covid a year ago, minor symptoms he’d been able to ignore had now worsened. Severe daily fatigue, unrelenting headaches and brain fog, muscle and joint pain, migratory burning and stabbing pains in his extremities, and anxiety with difficulty sleeping were now plaguing him, interfering with his job. As it was a major struggle to get through the day, he feared he would no longer be able to support himself and his family.

I took a deep breath after listening to the long list of symptoms. After reviewing his positive Covid long-hauler score and labs from another doctor, I let Gerry know that Long Covid, although a challenging illness, often has certain underlying factors making people ill. I assured him I would fill in the gaps with a comprehensive workup.

When Gerry returned a month later, I told him I’d found that he suffered from extreme adrenal fatigue and low testosterone, low blood pressure due to POTS (postural orthostatic tachycardia syndrome), prior Lyme and Bartonella infections, Epstein-Barr virus reactivation, mold toxicity, leaky gut with multiple food sensitivities with mast cell activation, vitamin and mineral deficiencies, and insomnia. All these factors—which you’ll read about in this book—were increasing inflammation and contributing to his burden of illness. It took nearly a year to address all these issues, but Gerry’s health finally returned to normal with proper diagnosis and treatment.

Like millions of other Americans, Gerry needed help he never got. And like my very sick patient, you can get the right treatment for a chronic condition—not just Long Covid!


An Epidemic of Chronic Conditions

Chronic disease completely disrupts your ability to function in every aspect of life—your energy, your work, your family and friends, your hopes for the future. Of the 348 million Americans, an astounding 60 percent now suffer from at least one chronic disease, 40 percent manage multiple chronic conditions, and 70 percent of deaths are due to chronic disease. These are epidemic numbers, and they keep going up. Lyme disease has already infected 14.5 percent of everyone in the world, and from 2010 to 2021, the rate of its infection doubled. And Covid—it’s been estimated that a whopping 48 million American adults have been diagnosed with Long Covid at some point, and the numbers are likely much higher.

Equally astounding is that 86 percent of our nation’s $4.5 trillion annual healthcare costs—18 percent of the American GDP—are due to chronic conditions. In fact, 96 cents of every Medicare dollar and 83 cents of every Medicaid dollar are spent on chronic conditions.

Yet here’s the shocker: We don’t have a model to address them.

What makes chronic illness so complex and difficult to diagnose and effectively treat? A multisystemic illness is almost always a multilayered/multifactorial condition. It requires an unusually skilled healthcare provider (HCP) with a broad base of medical knowledge to tackle it alone. The complexity of most chronic illnesses (and medical malpractice concerns) will usually lead to multiple subspecialist referrals. That is what doctors are taught to do in medical school. Refer. Each subspecialist will attempt to address your problem from their unique perspective, and such an approach can be helpful. It occasionally will solve the problem, symptom(s), or medical mystery. But what if you have a chronic illness where modern medicine has no answers, or no good answers… and the best it can do is treat your symptoms with medications that have side effects or, even worse, are ineffective? You will then want to know if there is another medical approach that is more effective. One that gets to the root cause(s) of why you are ill and stay ill. One that maximizes your health.



Why I Call Myself a Medical Detective—and Created the MSIDS Model

Modern medicine is a lifesaver for acute and emergency conditions—treating appendicitis, curing strep throat, fixing broken bones, putting stents in clogged arteries—but chronic disease? Nope.

That’s because it’s dictated by two behemoths, one being Big Pharma. Don’t get me wrong—I have nothing against drugs, many of which I prescribe every day because they are literal lifesavers—but there needs to be a right time and place to use them. That’s the opposite mindset of the “Oh, I know what’s ailing you. Here—take this drug. You’ll be fine!” standard of care. We can’t just throw medication at debilitating symptoms. We need to know all the factors contributing to the problem and treat each one in order to have the best medical outcome.

The other obstacle to treating chronic disease is Big Insurance: insurance companies in charge of our care. Not only do they stipulate what treatments and drugs they’ll cover, but doctors are rarely given enough time to spend with each patient. This makes it extremely difficult to be able to ferret out the root causes of any chronic condition and lead to a proper diagnosis, treatment, and, in the best-case scenario, healing.

Complex medicine takes time. It also takes dogged determination, of digging into clues as a medical detective and not giving up in the search for answers.

This is why I created the MSIDS (Multiple Systemic Infectious Disease Syndrome) model.

Over the course of my four decades as a doctor, I’ve been able to develop a protocol to treat chronic illness—all chronic illness—and have used it to guide my tests and treatments. The success rate is phenomenal. It has helped patients who’ve come to me from all over the world heal from what they were told were “incurable conditions.” There are answers that can drastically improve your health—and Ending Chronic Illness is the first book to provide them step-by-step.

I didn’t set out to do this. On the day I finished my residency in internal medicine at Mount Sinai, I pictured myself with a practice in the mountains of upstate New York where I could enjoy the great hiking trails. As a country doctor I hoped to get to know my patients intimately, to be part of a community, and deal with common issues like hypertension, high cholesterol, and diabetes. I never dreamed I’d encounter a mysterious new tick-borne illness called Lyme disease, with a strange mix of never-before-seen symptoms that were soon ruining people’s lives.

Since my new practice was located in a Lyme hot spot, my office was filled with patients whose long list of symptoms had left them debilitated for years. I referred them to multiple specialists: infectious disease doctors, neurologists, cardiologists, rheumatologists, physical therapists, and psychiatrists. None had answers, in part because this was a relatively new disease. Although doctors are trained to solve problems, the frustration when a problem seemingly can’t be solved can lead to symptoms being dismissed. Or sometimes patients desperate for help are gaslit by the practitioners they’ve gone to for help.

Someone had to connect the dots and help these patients regain their health and their lives, and I decided it was going to be me!

In 2013, I first published many of these discoveries in my New York Times science bestseller, Why Can’t I Get Better?, which focuses on treating resistant Lyme disease. Four years later, my second book, How Can I Get Better?, which provides updated information and a new protocol, was also a national bestseller.

I have continued to update and confirm my findings, publishing in highly regarded medical journals. In September 2023, my groundbreaking study, published in the peer-reviewed journal Microorganisms, found that twenty-five out of twenty-five—100 percent of patients, even the most resistant—responded to my treatment methods.

This is one of the most effective protocols I’ve used in all my years as a doctor. Why? Because it has specifically been designed to find the root causes of chronic illness. Only then can effective solutions be found. After treating patients who have suffered from chronic conditions for decades, it is thrilling to find a protocol that greatly improves patients’ health—or even completely puts them into remission—in a relatively short period of time (roughly a three-month protocol). Especially when compared to other treatments that can take a year or longer.

Like Miriam, who’d been paralyzed from the waist down for five years and came to me in a wheelchair. When I treated her for a chronic blood-borne parasite, she got up and walked. Or like Stephanie. She couldn’t speak and had sought help from multiple specialists to no avail; some were so frustrated they suggested it might be psychosomatic—all in her head. When I did blood tests, her bacterial infection was clear as day. Once I treated her for that, she uttered the first words she’d said in years.

Results like these inform all the content in this book.



Why You Need This Book Now

In the years after my books were published, my practice saw more and more patients with chronic conditions. I have expanded the MSIDS map to what has become the sixteen-point MSIDS Action Plan in this book. My treatments have been needed more than ever by those suffering from Long Covid, because all sixteen points on the MSIDS map have been proven to be associated with it. In fact, as I will show you, the most prevalent chronic diseases in medicine ALL have the same underlying sixteen factors. Even more astonishing is that most doctors are unaware of this. It doesn’t matter whether we call it ADHD, autism, Alzheimer’s disease, autoimmunity, cardiovascular disease, cancer, digestive diseases, psychiatric illness, or pain syndromes—the same sixteen factors have been published in the medical literature, associated with each and every one.

This means we have a new way of approaching your chronic symptoms and potentially improving what in some cases may have seemed like incurable illnesses. How can I be sure? I have done this for over thirteen thousand of the sickest patients who have come to me from all over the world, many having seen ten, twenty, or thirty providers before coming to see me.

Since my prior books were published, these new issues have become inescapable, contributing to chronic illness, and I will discuss them at length:


	Climate change. All of the elements that contribute to MSIDS cases are made dramatically worse by climate change. Infectious diseases with bacteria, viruses, parasites, and/or fungi are more easily transmitted, because as the planet warms, the reproductive rate of insects increases, making your exposure to vector-borne diseases more likely. It’s also harder to eradicate some of these infections from our bodies because many have developed resistance to standard treatments, requiring novel approaches (outlined in the book). Vector-borne illnesses (dengue, malaria, West Nile virus, Ebola/Bundibugyo virus, hantavirus, and mosquito-borne encephalitis) as well as zoonotic viruses (bird flu and monkeypox) are also proliferating. These weren’t even on the radar in the US when I wrote my previous books. Once-rare diseases are harder to diagnose and treat, and some with Long Covid can reactivate long-dormant viruses in their body, like Epstein-Barr or human herpesvirus 6 (HHV-6), much like shingles can suddenly appear decades later if you’ve had chickenpox.

	Environmental toxins, especially contaminants like microplastics, industrial pollutants, and wildfire smoke, which contains thousands of toxic chemicals, along with small particle pollution and heavy metals, are impossible to avoid. They have well-established chronic health effects. The debilitating effects of these toxins are multiplied when combined with chronic infections, increasing inflammation. How can you protect yourself? How can you detoxify when you don’t even know what toxins are in your body?



The one thing changing along with the climate is that we are all at greater risk for diseases now. There are stressors and situations out of your control that compound any health issues you might have already. The sudden emergence of a new virus in the form of Covid proved that. We are in a very vulnerable position—not just in America but in every country on this planet.

The need for a solution has never been more urgent.



How to Use This Book

In part I, “The MSIDS Action Plan for Chronic Diseases” explains how the map works, outlining the six root causes and ten downstream effects of the inflammation underlying your chronic disease. You’ll also fill out the MSIDS Questionnaire, which provides an overview of the symptoms seen in most chronic illness while establishing a probability of exposure to Lyme and associated disorders. Referencing table 1, page 33, will then provide you with a differential diagnostic map, explaining the most common conditions underlying each symptom so you can get to the root cause(s) of your illness.

In part II, “The Reasons You Stay Sick,” you will learn not just why you get sick, but why you stay sick. I’ll give you the basics about the Three I’s (immunity, inflammation, and infections). You will learn how each of these alone and in combination affects your present and future health.

In part III, you’ll find the Master List of Inflammatory Pathways and Inflammation-Reducing Medications/Supplements all in one place, which will be coded to the information in part IV to avoid redundancies.

Part IV, “The ABCs of Chronic Disease: Putting the MSIDS Map into Action,” is the heart of the book. In each chapter, you’ll see how to use the map for specific chronic conditions so you will become as well-informed as possible about root causes, downstream effects, and treatment plans. This information is designed to be shared with your medical practitioner so they can assess the complex symptoms impairing your health. This will allow your doctor to order the appropriate tests and then determine which diagnoses should be prioritized so you can finally get the treatment you deserve.

Ending Chronic Illness is the paradigm shift you’ve been looking for—helping you to not only proactively improve your health but protect yourself if you’re not sick so you have the best chance of living a long and healthy life.

If you’ve gone to specialist after specialist for years and they can’t figure out what’s wrong, this book is for you. Or if you’ve been given a name for your disease and treated to the best of your healthcare practitioner’s ability but still have debilitating symptoms, this book is for you. There’s no one magic bullet or simple solution—what works is a multipronged approach to getting better and reversing the source(s) of your chronic illness.

I want to help you become your own best advocate for your health. The sixteen-point MSIDS map provides clear answers and an easy-to-follow program that can treat the underlying causes of chronic illness. The alternative is a lifetime of suffering and increased disability.

No one wants to experience that.

Now you don’t have to.

I want you to optimize your innate healing potential and finally get on the road to health. It is my greatest hope that everyone who reads this book will benefit from this game-changing approach that has enabled so many of my patients to improve their quality of life.



Chronic Diseases Covered in This Book


	ADD/ADHD

	Allergies

	Alzheimer’s disease and other dementias

	Asthma

	Autism spectrum disorder

	Autoimmune disorders: Graves’ disease, lupus, multiple sclerosis, psoriatic arthritis, rheumatoid arthritis, type 1 diabetes

	Cancer

	Cardiovascular conditions: arrhythmias, atherosclerosis, congestive heart failure, strokes

	Chronic fatigue syndrome/myalgic encephalomyelitis

	Deconditioning (a decline in physical fitness and overall health due to a prolonged period of inactivity)

	GI disorders: celiac disease, gallbladder disease, gastroesophageal reflux disease, inflammatory bowel disease (Crohn’s, ulcerative colitis), irritable bowel syndrome, leaky gut, liver disease, microbiome abnormalities, pancreatic disease, peptic ulcer disease

	Heavy metals, endocrine disruptors, and other environmental toxins

	Hormonal disorders: adrenal, growth hormone, parathyroid, sex hormones, thyroid

	Lyme disease and other tick-borne diseases: Babesia, Bartonella, Borrelia, etc.

	Mood disorders: anxiety, bipolar disorder, depression, obsessive-compulsive disorder, psychosis

	Mycotoxicosis (mold toxicity)

	Obesity

	Pain syndromes: fibromyalgia, inflammatory/infectious/crystalline arthritis, migraines, neck and low back pain, neuropathy, sciatica

	Postural orthostatic tachycardia syndrome (POTS)/dysautonomia

	Sleep disorders

	Viruses: common viruses, Epstein-Barr, human herpes viruses, Long Covid





Abbreviations


Dosages


	ER Extended release

	HS At bedtime

	IV Intravenous

	PO By mouth

	PRN As needed

	SL Under the tongue

	SQ Subcutaneous






Medical Abbreviations


	6-MP 6-mercaptopurine

	A/A Allergies/asthma

	AAA Abdominal aortic aneurysm

	AATD Alpha-1-antitrypsin deficiency

	Aβ Amyloid beta

	ACA Acrodermatitis chronica atrophicans

	ACE Adverse childhood experience/angiotensin-converting enzyme

	AChEI Acetylcholinesterase inhibitors

	ACTH Adrenocorticotropic hormone (corticotropin)

	AD Alzheimer’s disease

	ADD/ADHD Attention deficit disorder/Attention deficit hyperactivity disorder

	ADEM Acute disseminated encephalomyelitis

	ADH Antidiuretic hormone

	AEP Auditory evoked potential

	AF/AFib Atrial fibrillation

	AGEs Advanced glycation end products

	AGS Alpha gal syndrome

	AI Autoimmune

	AIH Autoimmune hepatitis

	Al Aluminum

	ALA Alpha-lipoic acid

	ALP Alkaline phosphatase

	AMH Anti-Müllerian hormone

	ANA Antinuclear antibody

	ANS Autonomic nervous system

	Anti-TgAb Anti-thyroglobulin antibody

	Anti-TPO Anti-thyroid peroxidase antibody

	ApoE Apolipoprotein E

	AR Arthritis

	OA Osteoarthritis

	PsA Psoriatic arthritis

	RA Rheumatoid arthritis

	ARB Angiotensin receptor blockers

	ARDS Acute respiratory distress syndrome

	ART Antiretroviral therapy

	AS Ankylosing spondylitis

	As Arsenic

	ASD Autism spectrum disorder

	ASHD Atherosclerotic heart disease

	ASWPD Advanced sleep-wake phase disorder

	ATII Angiotensin II

	BBB Blood-brain barrier

	BCP Birth control pills

	BDNF Brain-derived neurotrophic factor

	BMI Body mass index

	BNP B-type natriuretic peptide

	BP Blood pressure

	BPA Bisphenol A

	BPH Benign prostatic hypertrophy

	BRCA Breast cancer gene

	BRI Body roundness index

	Ca Calcium

	CA Cancer

	CAD Coronary artery disease

	CBC Complete blood count

	CBD Cannabidiol

	CBT Cognitive behavioral therapy

	CCI Cervicocranial instability

	Cd Cadmium

	CDSA Comprehensive digestive stool analysis

	CEBV Chronic Epstein-Barr virus

	CeD Celiac disease

	CFS/ME Chronic fatigue syndrome/myalgic encephalomyelitis

	CGRP Calcitonin gene-related peptide

	CHF Congestive heart failure

	CIDP Chronic inflammatory demyelinating polyneuropathy

	CIRS Chronic inflammatory response syndrome

	CIS Clinically isolated syndromes

	CLD Chronic Lyme disease

	CLL Chronic lymphocytic leukemia

	CMP Comprehensive metabolic panel

	CMV Cytomegalovirus

	CNS Central nervous system

	CO Carbon monoxide

	COPD Chronic obstructive pulmonary disease

	CPAP Continuous positive airway pressure

	CRC Colorectal cancer

	CRH Corticotropin releasing hormone

	CRP C-reactive protein

	CSD Cat scratch disease

	CSF Cerebrospinal fluid

	CTA CT angiogram

	CTS Carpal tunnel syndrome

	Cu Copper

	CVD Cardiovascular disease

	CVID Chronic variable immune deficiency

	CXR Chest X-ray

	DAA Direct-acting antivirals

	DASH Dietary approach to stop hypertension (diet)

	DAT Direct antiglobulin test

	DCT Dapsone combination therapy

	DDAVP Desmopressin

	DDDCT Double dose dapsone combination therapy

	ddPCR Direct droplet PCR

	DHA Docosahexaenoic acid

	DHE Dihydroergotamine

	DHEA Dehydroepiandrosterone

	DHEAS Dehydroepiandrosterone sulfate

	DHT Dihydrotestosterone

	DI Diabetes insipidus

	DIS Dissemination in space

	DIT Dissemination in time

	DJD Degenerative joint disease

	DKA Diabetic ketoacidosis

	DM Diabetes mellitus/dermatomyositis

	DMARD Disease-modifying anti-rheumatic drug

	DMPS Dimercaptopropanesulfonic acid

	DMSA Dimercaptosuccinic acid

	DOA Disorders of arousal

	DRE Digital rectal exam

	DSF Disulfiram

	DSM-5-TR Diagnostic and Statistical Manual of Mental Disorders, 5th Edition, Text Revision

	DSPS Delayed sleep phase syndrome

	DTaP Diphtheria, tetanus, and pertussis (vaccine)

	DUS Doppler ultrasound

	DVT Deep venous thrombosis

	EBV Epstein-Barr virus

	ECHO Echocardiogram

	ED Erectile dysfunction

	EDC Endocrine disrupting chemicals

	EDS Ehlers-Danlos syndrome/excessive daytime sleepiness

	EDTA Ethylenediaminetetraacetic acid

	EGCG Epigallocatechin-3-gallate (green tea)

	EIB Exercise-induced bronchoconstriction

	EKG Electrocardiogram

	ELISA Enzyme-linked immunosorbent assay

	EM Erythema migrans rash

	EMDR Eye movement desensitization and reprocessing

	EMF Electromagnetic field

	EMG Electromyography

	EPA Eicosapentaenoic acid

	EPI Epinephrine

	ESR Erythrocyte sedimentation rate

	ESS Euthyroid sick syndrome

	FA Fatty acid

	Fe Iron

	FIR Far infrared

	FISH Fluorescent in-situ hybridization (RNA test)

	FM Fibromyalgia

	FMD Fasting-mimicking diets

	FNA Fine-needle aspiration

	FODMAP Fermentable oligosaccharides, disaccharides, monosaccharides, and polyols (carbohydrates)

	FSH Follicle-stimulating hormone

	fT3, fT4 Free T3, Free T4

	FTD Frontotemporal dementia

	G-6-P-D Glucose-6-phosphate dehydrogenase

	GAD Generalized anxiety disorder

	GAD-7 Generalized anxiety disorder 7-item scale

	GBS Guillain-Barré syndrome

	GC Gastric cancer

	GERD Gastroesophageal reflux disease

	GFAP Glial fibrillary acidic protein

	GGT Gamma-glutamyl transferase

	GH Growth hormone

	GHRH Growth hormone–releasing hormone

	GI Gastrointestinal

	GI Map Gastrointestinal microbial assay plus

	GLP-1 Glucagon-like peptide-1

	GnRH Gonadotropin-releasing hormone

	GSH Glutathione

	GTT Glucose tolerance test

	H1 Histamine 1

	H2 Histamine 2

	HA Hyaluronic acid

	HbA1c Hemoglobin A1c

	HCC Hepatocellular carcinoma

	HCP Healthcare provider

	HDDCT High-dose dapsone combination therapy

	HDL High-density lipoprotein

	HER Human epidermal growth factor receptor

	Hg Mercury

	HH Hiatal hernia

	HHV Human herpes virus

	HIDA Hepatobiliary iminodiacetic acid scan

	HIIT High-intensity interval training

	HIV Human immunodeficiency virus

	HMQ Horowitz MSIDS Questionnaire

	HPA Hypothalamus-pituitary-adrenal (axis)

	HPG Hypothalamus-pituitary-gonadal (axis)

	HPT Hypothalamic-pituitary-thyroid (axis)

	HPV Human papillomavirus

	HRCT High-resolution CT scan

	HRT Hormone replacement therapy

	HSV Herpes simplex virus

	HUS Hemolytic uremic syndrome

	IBD Inflammatory bowel disease

	IBS Irritable bowel syndrome

	IBS-C IBS with constipation

	IBS-D IBS with diarrhea

	IBS-M IBS with mixed bowel habits

	IBS-U Unclassified IBS

	IC Ischemic colitis

	IFA Immunofluorescent antibody

	I-FABP Intestinal fatty acid-binding protein

	IgA, IgE, IgG, IgM Immunoglobulins A, E, G, M

	IGF-1 Insulin-like growth factor-1

	ILD Interstitial lung disease

	IM Intramuscular

	IVIG Intravenous immunoglobulins

	IVMP Intravenous methylprednisolone

	JAK-STAT Janus kinase-signal transducer and activator of transcription

	JC John Cunningham virus

	K+ Potassium

	KL Kellgren-Lawrence classification system

	KYNA Kynurenic acid

	LAMPs Lipid-associated membrane proteins

	LBP Lipopolysaccharide binding protein

	LC Long Covid

	LD Lyme disease

	LDL Low-density lipoprotein

	LDN Low-dose naltrexone

	LFT Liver function test

	LH Luteinizing hormone

	LHI Long-hauler index

	LLQ Left lower quadrant

	Low T Low testosterone

	LP Lumbar puncture

	LPS Lipopolysaccharides

	LTT Lymphocyte transformation test

	LUQ Left upper quadrant

	MAC Mycobacterium avium complex

	MAFLD Metabolic associated fatty liver disease

	MAOI Monoamine oxidase inhibitor

	MAPK Mitogen-activated protein kinase

	MAS Macrophage activation syndrome

	MASLD Metabolic dysfunction-associated steatotic liver disease

	MB Methylene blue

	MBP Myelin basic protein

	MCAS Mast cell activation syndrome

	MCI Mild cognitive impairment

	MCS Multiple chemical sensitivity

	MCT Medium-chain triglyceride

	MDD Major depressive disorder

	MDMA 3,4-methylenedioxymethamphetamine

	MEN1/MEN2 Multiple endocrine neoplasia 1, 2

	Mg++ Magnesium

	MHT Menopausal hormone therapy

	MI Myocardial infarction

	MIND Mediterranean-DASH intervention for neurodegenerative delay (diet)

	MMA Methylmalonic acid

	MMP-9 Matrix metalloproteinase-9

	Mn Manganese

	MND Major neurological disorder

	MoCA Montreal Cognitive Assessment

	MOGAD Myelin oligodendrocyte glycoprotein antibody-associated disease

	MOH Medication overuse headache

	MRA Magnetic resonance angiography

	mRNA Messenger ribonucleic acid

	MS Multiple sclerosis

	PPMS Primary progressive MS

	RRMS Relapsing remitting MS

	SPMS Secondary progressive MS

	MSH Melanocyte-stimulating hormone

	MSIDS Multiple Systemic Infectious Disease Syndrome

	MSM Methylsulfonylmethane

	MTHFR Methylenetetrahydrofolate reductase

	mTOR Mechanistic target of rapamycin pathway

	MTTT Modified two-tiered test

	MTX Methotrexate

	NAC N-acetyl cysteine

	NAFLD Nonalcoholic fatty liver disease

	NASH Nonalcoholic steatohepatitis

	NE Norepinephrine

	NETs Neutrophil extracellular traps

	NfL Neurofilament light chain

	NHL Non-Hodgkin’s lymphoma

	NK Natural killer (cells)

	NMDA N-methyl-D-aspartate

	NMOSD Neuromyelitis optica

	NO2 Nitrogen dioxide

	NREM Non-REM sleep

	NRTI Nucleoside/nucleotide reverse transcriptase inhibitors

	NSAID Nonsteroidal anti-inflammatory drug

	NSCLC Non-small cell lung cancer

	OAB Overactive bladder

	OCD Obsessive-compulsive disorder

	ODD Oppositional defiant disorder

	OGTT Oral glucose tolerance test

	OSA Obstructive sleep apnea

	OT Occupational therapy

	OTC Over-the-counter

	PA Physician’s assistant

	PAD Peripheral artery disease

	PAH Pulmonary arterial hypertension/polycyclic aromatic hydrocarbons

	PANDAS Pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections

	PANS Pediatric acute onset neuropsychiatric syndrome

	PAP Positive airway pressure

	Pb Lead

	PBC Primary biliary cholangitis/primary biliary cirrhosis

	PBDEs Polybrominated diphenyl ethers (flame retardants)

	PCB Polychlorinated biphenyl

	PCI Percutaneous coronary intervention

	PCOS Polycystic ovarian syndrome

	PCR Polymerase chain reaction

	PCT Procalcitonin level

	PD Parkinson’s disease

	PE Pulmonary embolism/physical exam

	PEA Palmitoylethanolamide

	PEG Polyethylene glycol

	PEM Post-exertional malaise

	PET Positron emission tomography

	PFAS Per- and polyfluoroalkyl substances

	PFC Perfluorinated chemicals

	PFOA Perfluorooctanoic acid

	PFOS Perfluorooctyl sulfonate

	PFTs Pulmonary function tests

	PGs Prostaglandins

	PHN Post herpetic neuralgia

	PI Protease inhibitor

	PID Primary immunodeficiency syndrome/pelvic inflammatory disease

	PLMD Periodic limb movement disorder

	PM Particulate matter

	PMDD Premenstrual dysphoric disorder

	PMH Past medical history

	POI Primary/premature ovarian insufficiency

	POP Persistent organic pollutants

	POTS/dysautonomia Postural orthostatic tachycardia syndrome

	PPE Personal protective equipment

	PPI Proton pump inhibitor

	PQ-B Prodromal questionnaire brief

	PRL Prolactin

	PRP Platelet-rich plasma

	PS Phosphatidylserine

	PsA Psoriatic arthritis

	PSA Prostate-specific antigen

	PSC Primary sclerosing cholangitis

	PT Physical therapy

	P-tau Phosphorylated tau

	PTH Parathyroid hormone

	PTLDS Post-treatment Lyme disease syndrome

	PTSD Post-traumatic stress disorder

	PUD Peptic ulcer disease

	PVC Polyvinyl chloride/premature ventricular contractions

	PZA Pyrazinamide

	QT QT interval

	RA Rheumatoid arthritis

	RAAS Renin-angiotensin-aldosterone system

	RAGEs Receptor for advanced glycation end products

	RAI Radioactive iodine

	RBC Red blood cell count

	REM Rapid eye movement

	RF Rheumatoid factor

	RICE Rest, ice, compression, and elevation

	RIS Radiologically isolated syndromes

	RLQ Right lower quadrant

	RLS Restless leg syndrome

	RNS Reactive nitrogen species

	RO Reverse osmosis

	RSBD REM sleep behavior disorder

	RSV Respiratory syncytial virus

	RT Radiation therapy

	rT3 Reverse T3

	RUQ Right upper quadrant

	SAD Seasonal affective disorder

	sCD14 Soluble CD14

	SCFA Short-chain fatty acids

	SCIg Subcutaneous immunoglobulin

	SCLC Small cell lung cancer

	SD Sleep disruption/disturbances/disorders

	SFN Small fiber neuropathy

	SHBG Sex hormone binding globulin

	SIADH Syndrome of inappropriate antidiuretic hormone secretion

	SIBO Small intestinal bacterial overgrowth

	SIFO Small intestinal fungal overgrowth

	SLE Systemic lupus erythematosus (lupus)

	SNF Small nerve fiber

	SNP Single nucleotide polymorphisms

	SNRI Selective serotonin-norepinephrine reuptake inhibitors

	SO2 Sulfur dioxide

	SOB Shortness of breath

	SPM Specialized pro-resolving mediators

	SQIG Subcutaneous immunoglobulin

	SRED Sleep-related eating disorder

	SS Sjögren’s syndrome

	SSc Systemic sclerosis

	SSRI Selective serotonin reuptake inhibitors

	STARI Southern tick-associated rash illness

	SUDD Symptomatic uncomplicated diverticular disease

	T1D Type 1 diabetes

	TB Tuberculosis

	TBD Tick-borne disorders

	TBG Thyroxine-binding globulin

	TBI Traumatic brain injury

	TBRF Tick-borne relapsing fever

	TCA Tricyclic antidepressant

	TCE Trichloroethylene

	TCM Traditional Chinese medicine

	tDCS Transcranial direct current stimulation

	TEE Transesophageal echocardiogram

	TENS Transcutaneous electrical nerve stimulation

	TFT Thyroid function tests

	TGFBeta-1 Transforming growth factor beta-1

	TH1 T helper 1 cells

	THC Tetrahydrocannabinol

	TIA Transient ischemic attack

	TMS Transcranial magnetic stimulation

	TPO Thyroid peroxidase

	TRD Treatment resistant depression

	Treg Regulatory T cells

	TRT Testosterone replacement therapies

	TSH Thyroid-stimulating hormone (thyrotropin)

	TSI Thyroid-stimulating immunoglobulin

	TTG-IGA IgA tissue transglutaminase antibody

	TTP Thrombotic thrombocytopenic purpura

	TTR Transthyretin

	UC Ulcerative colitis

	URI Upper respiratory infections

	UTI Urinary tract infections

	VEGF Vascular endothelial growth factor

	VEP Visual evoked potential

	VIP Vasoactive intestinal peptide

	VNS Vagus nerve stimulation

	VOC Volatile organic compounds

	VOS Volatile organic solvents

	VT/V-tach Ventricular tachycardia

	VTE Venous thromboembolism

	VZV Varicella zoster virus

	Zn Zinc






Organizations


	CDC Centers for Disease Control and Prevention

	CEH Center for Environmental Health

	EPA Environmental Protection Agency

	FDA Food and Drug Administration

	IDSA Infectious Diseases Society of America

	ILADS International Lyme and Associated Diseases Society

	NIH National Institutes of Health

	WHO World Health Organization









PART I The MSIDS Action Plan for Chronic Diseases






CHAPTER 1 The Sixteen-Point MSIDS Action Plan

Some of the most commonly seen obstacles to healing are factors that doctors likely didn’t learn in medical school. Or if they did, they didn’t learn how to integrate them into day-to-day practice. Since many of these factors lead to chronic illness, I created the Multiple Systemic Infectious Disease Syndrome (MSIDS) map, which allows me to see all of them in one place—so I don’t miss anything and can help my patients learn about their conditions so they can take action to finally get better.

This chapter will explain what the MSIDS map is and show you how to use it.


How I Developed the MSIDS Action Plan

When chronically ill people started filling my practice in the early 1990s, nearly all of them had Lyme disease, so I spent much of my time trying to figure out why they stayed sick. It was as if there were one gigantic chronic disease puzzle waiting for me to put the pieces together.

One of the first puzzle pieces came thanks to a wheelchair-using woman in her thirties. She had drenching sweats, a typical malaria symptom, yet she’d never traveled outside the US to have gotten bitten by an infected mosquito. She’d been treated by another doctor with ongoing antibiotics for Lyme disease for five years yet still couldn’t walk and needed a wheelchair. I wondered if she had Babesia, another parasitic illness caused by a tick bite, which wasn’t supposed to be endemic in the Hudson Valley, New York, where we both lived. We sent out local ticks for testing, as well as her blood, and they were both positive for Babesia. Shortly after we gave her atovaquone and azithromycin, the classic treatment for Babesia, she started regaining strength and a few months later was able to walk. Now she’s an avid skier.

It made me wonder what combination of pathogens besides Lyme were making and keeping my patients so sick. Some felt better with antivirals; others improved after treating other bacterial infections like Bartonella, transmitted by multiple vectors including fleas, lice, ticks, mites, keds, black and yellow flies, sand flies, spiders, triatomine bugs, and mosquitos; others improved with antifungals treating yeast infections in the gut (Candida); others improved when treated for mold toxicity. When a dentist friend told me he’d tested himself for heavy metals, and he was loaded with mercury and lead, alarm bells went off. I checked myself for heavy metals. I was loaded! I checked my patients. They also were frequently exposed, with blood and urine tests showing high levels.

How else could I advise my patients, besides getting the tests they needed and prescribing meds? I gave them basic advice that you have likely heard before: First, cut down on simple carbohydrates and highly processed packaged foods and eat a Mediterranean-style diet instead. This reduces inflammation, stabilizes blood sugar, and aids in weight loss. Second, do gentle exercise regularly, eventually working up to more vigorous training. Third, meditate for just five minutes, three times per day. And finally, take a few supplements to improve micronutrient levels.

But that wasn’t enough, so I started creating a map for what I called Multiple Systemic Infectious Disease Syndrome—MSIDS for short—trying to find the commonality linking widely disparate symptoms. As years went by, I kept adding to my list of possible root causes for my patients’ chronic resistant symptoms. Hidden food allergies/sensitivities, leaky gut with imbalances in the microbiome, environmental toxins, a substandard diet with vitamin and mineral deficiencies, chronic viral infections, sleep disorders, abnormal hormone levels, low blood pressure, silent liver disease, mitochondrial dysfunction, and long-standing emotional trauma all appeared on this list. When several combined together, the impact on health could be catastrophic. Yet when I carefully identified each of the elements and treated them appropriately, patients consistently returned to good health—often for the first time in decades.

In other words, once I identified the six major causes of inflammation and their ten downstream effects, the vast majority of symptoms could then be treated and, in many cases, completely resolved. The MSIDS map lists all the variables in one place so you and your doctor can finally identify any hidden, underlying factors and take the guesswork out of your diagnosis and/or why you continue to stay sick.

You will also see that multiple overlapping causes of inflammation and downstream effects on the MSIDS map are the rule, not the exception, in most chronic illnesses. Keep that in mind when you have been diagnosed with a “mysterious illness with untreatable symptoms,” or an illness resistant to standard therapies.

Let me give you an example. Patients with chronic infections tend to respond poorly to treatments (even antibiotics) because adrenal fatigue and low cortisol can cause resistant fatigue, interfering with the efficacy of other therapies. This is a common finding. The MSIDS map indicates which adrenal tests are needed; the results will reveal the specific meds or supplements required to restore adrenal function. Without this information, tests might never be ordered, and any prescribed antibiotic failing to work would remain a mystery.

As you’ll see in part II, chronic inflammation lies at the heart of most chronic diseases, so the MSIDS map shows you how to identify the root cause of your inflammation, support a healthy inflammatory response, and improve your health. It can also potentially mitigate side effects from any medications you are taking by finding other treatable causes of your chronic symptoms.

In the MSIDS model, no one factor is assumed to play a predominant role in any or all symptoms. Each person is different, and this is a personalized, precision medical model, designed for your specific needs.


The One Cause/One Disease Model Doesn’t Work—Which Is Why You Need the MSIDS Model Instead

In the 1880s, German scientist Robert Koch was studying anthrax when he realized that it was caused by a specific bacterium. This became known as one of his four postulates of germ theory: one cause/one disease. Now, 140 years later, students in medical school are taught this stance, which has transformed into “name the disease/find the drug for it.” And guess who provides significant medical school funding? Big Pharma, that’s who.

There are countless effective and lifesaving pharmaceuticals, and I prescribe many of them for my patients. But depending solely on medications is inadequate because it’s not where complete healing is found. Unless your doctors can find the root causes of what’s ailing you—especially when there is more than one cause—the meds are only a stopgap. Treating symptoms is easier and quicker than taking the time to do a deep dive searching for answers, and as I will show you, all the chronic diseases discussed in this book have all sixteen MSIDS factors associated with them!

The one cause/one disease model is one of the great failures of our medical system, if it is inappropriately applied beyond treating simple infections. It doesn’t address the multiple potential root causes of chronic disease, and treatments can have undesirable acute and/or long-term side effects. Nor have there been any good double-blind placebo-controlled trials investigating most chronic diseases—the kind of studies that doctors pay attention to. To be fair to medical practitioners, comprehensive testing and proven treatments for chronic diseases can only be properly evaluated after randomized clinical trials. Without those guidelines, it can be very difficult for doctors to know what to do. Yet, a comprehensive medical review of each and every chronic illness, no matter what you call it, always tells the same story: There are up to sixteen reasons why most people are sick and stay sick.

Bottom line: Traditional blood tests and scans might not tell the whole story. Misdiagnoses happen all the time. A February 2024 article in Cancer Health reported a study showing that an estimated 795,000 patients a year die or are permanently disabled due to misdiagnosis, and that women and ethnic minorities are 20–30 percent more likely than white men to be misdiagnosed. Taking a comprehensive clinical history, doing a detailed examination, and performing comprehensive testing that evaluates MSIDS variables is vital for your provider to see the full picture.





The Sixteen-Point MSIDS Map, Part 1

These are the primary factors increasing chronic inflammation and driving chronic disease.


The Six Principal Causes of Inflammation with Downstream Effects


	Infections: Multiple Bacteria, Viruses, Parasites, Fungi

	Environmental Toxins (mold, heavy metals, pesticides, pollution)

	Microbiome Abnormalities

	Leaky Gut and Food Sensitivities

	Vitamin and Mineral Deficiencies

	Sleep Disorders



These six factors often overlap, increasing inflammation. They are like six rivers of inflammation creating an ocean of inflammation and have ten potential downstream effects.



The Ten Downstream/Secondary Effects of Chronic Inflammation


	Mitochondrial Dysfunction

	Hormonal Dysregulation

	Liver Dysfunction with Impaired Detoxification

	POTS/Dysautonomia (Postural Orthostatic Tachycardia Syndrome/Autonomic Nervous System Dysregulation)

	Immune Dysregulation with Mast Cell Activation Syndrome (MCAS)

	Autoimmune Reactions (with Genetic Components)

	Neurological Dysfunction

	Psychological Dysfunction

	Pain Syndromes

	Deconditioning



*Note: There can be cases where some of the downstream effects of inflammation become primary factors affecting the disease process, such as trauma (physical, emotional). Although the majority of psychiatric disorders are due to inflammation, an emotional traumatic event can serve as a primary trigger. Genetic factors will also determine a person’s susceptibility to inflammation, as in the case of autoimmune diseases like type 1 diabetes.




How to Use the MSIDS Map

Most of the thirteen thousand patients I’ve treated had all six principal causes of inflammation simultaneously. They also had many of the ten downstream effects of inflammation. Each time I diagnosed and properly treated one of these MSIDS factors, it was like peeling an onion. A layer of their illness came off and oftentimes didn’t return, unless other factors on the MSIDS map were still affecting it, causing overlapping symptoms.

Chronic inflammation is at the heart of why all chronic diseases start and why they persist. Your job, working with your HCP (healthcare provider), is to become a medical detective and sleuth out which of the six underlying inflammatory factors and ten downstream effects are contributing to your illness. Once you do this, the MSIDS map becomes a personalized, precision medical model. Here’s what to do:


	Get all your medical records from past and present HCPs (it’s your right as a patient to access all your medical records) and review them. See how many of the sixteen MSIDS factors were evaluated and comprehensively treated. Now, unless you are a highly educated healthcare consumer, your primary care provider (PCP) or other knowledgeable healthcare advocate will need to do this with you (and should be happy to help, since their goal is also to get you better) since you may not have the knowledge to evaluate whether your treatments were comprehensive or up-to-date, or if the testing was complete.
Put on an index card the sixteen-point MSIDS map listed above (with the six principal causes of inflammation and ten downstream effects) and then review your records. Identify which factors on the MSIDS map were comprehensively evaluated, and which were not. For example, regarding infections potentially keeping you ill, if you are suffering from chronic fatigue and brain fog as part of your symptom complex, were you tested for Long Covid? If you have migratory joint pain, the hallmark symptom of Lyme disease, were you tested with the newest recombinant DNA tests with immunoblots to see if you have any one of the nine most common strains of Borrelia? Were you checked for viral reactivation of EBV, HHV-6, and other viruses? If you have day sweats, night sweats, chills, flushing, or unexplained air hunger and shortness of breath, were you tested for a tick-borne malarial parasite, Babesia, by broad antibody screening and RNA (FISH) testing? Did anyone evaluate you for mold and/or heavy metal toxicity? Have you checked the microbiome of your gut and tested for leaky gut and multiple food allergies? Were you evaluated for mast cell activation syndrome (MCAS)? If you suffer from resistant insomnia, did you have an in-home sleep study? Were a broad range of vitamins and both serum and red blood cell minerals checked? You get the idea.

You and your HCP should review records, looking through the lens of the MSIDS map to determine what has been done and what still needs to be done. When resistant symptoms are present, you can also use table 1, which outlines the symptoms and related medical conditions on the MSIDS map. This will inform you and your healthcare team how to fill in the gaps and make sure no stone goes unturned in improving your health. Cross-referencing table 1 and the sixteen MSIDS variables ensures you have had a comprehensive evaluation.


	Take the Horowitz MSIDS Questionnaire (HMQ) on page 28. This questionnaire will help you identify the majority of your symptoms along with their severity and/or frequency. These are common symptoms seen in chronically ill individuals. Add up the score to determine your pretest likelihood of suffering from Lyme and associated diseases, as one contributing factor explaining why you are chronically ill.

	Have your HCP or PCP (primary care provider), which may be the same, order the appropriate tests listed in the table to pinpoint what is making you ill. When creating your healthcare team, it is a good idea to have at least one member educated in functional medicine to ensure you get the help you need. This branch of medicine looks at the root causes of disease through a different lens than mainstream medicine, providing novel insights into the chronic disease process. Some of the testing and treatments I discuss in this book are classic functional medicine tests.

	Determine from the test results which of the six principal causes of inflammation as well as which ten downstream effects are underlying your chronic condition. For example, most people have multiple infections—many different active bacteria, viruses, parasites, and fungi at the same time. This can explain why you are staying sick. I also find mold toxins in up to 90 percent of my chronically ill patients, as well as heavy metals, leaky gut, food sensitivities, MCAS, and multiple vitamin and mineral deficiencies, with almost half of my chronically ill patients having POTS/dysautonomia and almost 100 percent suffering from adrenal dysfunction.

	Determine the most likely MSIDS factors keeping you ill: Even if you find multiple root causes of your chronic condition (and hopefully not all of them, as some of my patients have found), certain ones will likely stand out as the predominant factors explaining why you have not improved and/or still require pharmaceutical/nutraceutical interventions to perform your daily activities.
For example, you can have twelve out of sixteen MSIDS factors be positive but properly treating one or two infections can be what catapults you to better health. I’ve found that treating Lyme disease, Babesia, Bartonella, and mold toxins to be at the top of the list for patients with a chronic fatiguing, musculoskeletal, cardiopulmonary, neuropsychiatric illness. Working with a skilled HCP who understands functional medicine can help you determine which factors are the most important to address first.


	Go back and review the MSIDS map if you still suffer from chronic resistant symptoms after doing an initial MSIDS diagnostic review and treatment challenge. See if all factors have been tested and addressed. Also, go back to table 1 to evaluate other root causes of your resistant symptoms and establish a broader diagnostic net to see what might have been missed in your initial workup and treatment. This last piece is essential when you are better but some resistant symptoms persist.





The Horowitz MSIDS Questionnaire (HMQ)

Figuring out why you are sick starts with taking a comprehensive clinical history. But you have to know the right questions to ask!

The HMQ asks the questions for you, making it much easier to identify your symptoms. The advantage of using the HMQ as a starting point is that people often forget the full constellation of their symptoms, or discount certain ones, thinking they have no significance. It is not just individual symptoms but the overview of how they relate to each other that tells a medical detective where the clues to chronic illness lie.

Before you start:


	All the points on the list in section 1 are symptoms that are not just specific to Lyme disease. I initially created this statistically validated questionnaire for chronic Lyme, but, as you will see, they apply to a broad range of illnesses, including chronic fatigue syndrome/myalgic encephalomyelitis (CFS/ME), fibromyalgia, Long Covid, as well as cardiovascular, gastrointestinal, hormonal, and neuropsychiatric illnesses.

	Sections 2 and 3 ask about your risk of having Lyme disease or an associated tick-borne disorder as an overlapping factor in your illness. It includes two of the four questions in the Healthy Core Module used by the CDC to track population trends nationally and identify healthcare disparities. It will help you identify the frequency of your physical and mental health problems in the past month. Think about how you’ve been feeling during that time and how often you’ve been bothered by any of the following problems.

	Section 4 is based on a common Lyme score, identifying a constellation of symptoms seen in chronic Lyme disease but also overlapping CFS/ME, fibromyalgia, and Long Covid.



Answer the following questions as honestly as possible, with symptom frequency and/or severity.


Horowitz MSIDS Questionnaire

SECTION 1. Symptom Frequency and/or Severity

SCORE:

0 - Never/Not applicable

1 - Sometimes (or mild symptoms)

2 - Most of the time (or moderate symptoms)

3 - All the time (or severe symptoms)

Put a score from 0 to 3 next to each of the following symptoms:


	Unexplained fever, sweats, chills, or flushing ______

	Unexplained weight change; loss or gain ______

	Fatigue, tiredness ______

	Unexplained hair loss ______

	Swollen glands ______

	Sore throat ______

	Testicular or pelvic pain ______

	Unexplained menstrual irregularity ______

	Unexplained breast milk production; breast pain ______

	Irritable bladder or bladder dysfunction ______

	Sexual dysfunction or loss of libido ______

	Upset stomach ______

	Change in bowel function (constipation or diarrhea) ______

	Chest pain or rib soreness ______

	Shortness of breath or cough ______

	Heart palpitations, pulse skips, heart block ______

	History of a heart murmur or valve prolapse ______

	Joint pain or swelling ______

	Stiffness of the neck or back ______

	Muscle pain or cramps ______

	Twitching of the face or other muscles ______

	Headaches ______

	Neck cracks or neck stiffness ______

	Tingling, numbness, burning, or stabbing sensations ______

	Facial paralysis (Bell’s palsy) ______

	Eyes/vision: double, blurry ______

	Ears/hearing: buzzing, ringing, ear pain ______

	Increased motion sickness, vertigo ______

	Lightheadedness, poor balance, difficulty walking ______

	Tremors ______

	Confusion, difficulty thinking ______

	Difficulty with concentration or reading ______

	Forgetfulness, poor short-term memory ______

	Disorientation: getting lost, going to wrong places ______

	Difficulty with speech or writing ______

	Mood swings, irritability, depression ______

	Disturbed sleep: too much, too little, early awakening ______

	Exaggerated symptoms or worse hangover from alcohol ______



Total Score for Section 1: ___________

SECTION 2. Lyme/Tick-Borne Disease Incidence/Risk

Circle the points for each of the following statements you agree with:


	You’ve had a tick bite with no rash or flulike symptoms. 3 points

	You’ve had a tick bite, an erythema migrans (bullseye/EM), or an undefined rash, followed by flulike symptoms. 5 points

	You live in what is considered a Lyme-endemic area. 2 points

	You have a family member who has been diagnosed with Lyme and/or other tick-borne infections. 1 point

	You experience migratory (moves around the body) muscle pain. 4 points

	You experience migratory joint pain. 4 points

	You experience tingling/burning/numbness/stabbing/vibratory sensations that migrate and/or come and go. 4 points

	You’ve received a prior diagnosis of chronic fatigue syndrome or fibromyalgia. 3 points

	You’ve received a prior diagnosis of a specific autoimmune disorder (lupus, MS, or rheumatoid arthritis), or of a nonspecific autoimmune disorder. 3 points

	You’ve had a positive Lyme test at any time in the past, such as an immunofluorescent assay (IFA), ELISA, Western blot, immunoblot, PCR, lymphocyte transformation test (LTT and/or ELISPOT), and/or Borrelia culture. 5 points



Total score from Section 2: ___________

SECTION 3. Overall Health Score


	Thinking about your overall physical health, for how many of the past thirty days was your physical health not good?



Give yourself the following points based on the total number of days:

0–5 days = 1 point

6–12 days = 2 points

13–20 days = 3 points

21–30 days = 4 points

Score: ___________


	Thinking about your overall mental health, for how many of the past thirty days was your mental health not good?



Give yourself the following points based on the total number of days:

0–5 days = 1 point

6–12 days = 2 points

13–20 days = 3 points

21–30 days = 4 points

Total score from Section 3: ___________

SECTION 4. Most Common Lyme Symptoms

If you rated a 3 for all the following symptoms in section 1, give yourself 5 additional points:


	Fatigue

	Forgetfulness, poor short-term memory

	Joint pain or swelling

	Tingling, numbness, burning, or stabbing sensations

	Disturbed sleep: too much, too little, early awakening



Total score for Section 4 (only give yourself 5 points if you rated all these symptoms a 3): ___________

Total Scoring

Record your total scores for each section and add them together for your final score:

Final Score: Section 1 _____ + Section 2 _____+ Section 3 _____+ Section 4 _____ = Total score ___________

*Under 25 You are not likely to have a tick-borne disorder.

*Between 25 and 44 It is possible you have a tick-borne disorder.

*Between 45 and 62 It is probable you have a tick-borne disorder.

*63 or more There is a high probability of a tick-borne disorder.

*Anyone scoring over 25 should see a healthcare provider for further evaluation. The higher your score, the more urgently you should get evaluated. I can tell you that verified Lyme patients at different stages of treatment scored an average of 59. An online survey of people who self-reported “suffering Lyme now” scored, on average, 89.




Table 1: Common Symptoms and Related Medical Conditions

The MSIDS map outlines the sixteen factors underlying chronic illness. This table outlines individual symptoms that have MSIDS variables underlying them. For example, neuropathy is a symptom seen in many different diseases and can be caused by multiple MSIDS variables. You need to know potential causes of your symptoms, and then how to address them based on the MSIDS model.

Treating chronic diseases is like peeling an onion, removing layers of the illness by addressing all the underlying factors. Each layer usually helps to improve symptoms and stabilize health. For example, if I have treated chronic Lyme disease and Bartonella with dapsone combination therapy and fatigue and brain fog are better but not gone, I go back to the MSIDS map to determine which factors may have not been completely addressed. Were mold toxins checked and adequately detoxified? What about heavy metal toxins or Long Covid? Do they have resistant hypoglycemia and/or POTS, which also cause fatigue and brain fog?

If I find roadblocks interfering with progress, I keep going back to the MSIDS map as the diagnostic and treatment protocols proceed, along with a review of table 1 to make sure all the causes of resistant symptoms have been evaluated and properly treated. Cross-referencing the symptoms listed here with the sixteen-point MSIDS map ensures a comprehensive review of why you are staying sick.



TABLE 1: Symptoms, Causes, and Testing

These medical conditions are all part of the MSIDS map and consist of possible differential diagnostic categories that should be considered in a patient with those symptoms along with a history and physical. This list comprises the most common medical diseases and associated symptoms but is not intended to be inclusive of all possible medical conditions. Bear in mind that not every one of these tests will be needed in the workup, but this is a comprehensive list to consider.


SYMPTOM

Unexplained fever, sweats, chills, or flushing

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease (acute/chronic) and tick-borne relapsing fever

	Other bacterial infections like Bartonella

	Parasitic infections like babesiosis

	Long Covid, viral infections

	Fungal infections: histoplasmosis, coccidioidomycosis, blastomycosis, candidiasis

	Malaria

	Brucellosis

	Hyperthyroidism

	Hormonal failure (early menopause)

	Tuberculosis

	Non-Hodgkin’s lymphoma, malignancies

	Panic disorders

	Autoimmune disorders

	Other sources of inflammation



TESTING TO CONSIDER


	LYME DISEASE AND ASSOCIATED CO-INFECTIONS PANEL: IgM/IgG Lyme immunoblots (IGeneX), evaluate for Lyme-specific bands, 23 [Osp C], 31 [Osp A], 34 [Osp B], 39, 83–93 kDa; Lyme ELISA, C6 ELISA, IgM/IgG Lyme Western blots, PCR (TLab); tick-borne relapsing fever (TBRF) immunoblots, PCRs; Borrelia miyamotoi serology (GlpQ) + PCR; Nanotrap (Galaxy Diagnostics); phage testing (Red Labs), occ. culture testing (IGeneX); Bartonella titers, Bartonella IgM/IgG immunoblots, Bartonella FISH (IGeneX, TLab), VEGF (vascular endothelial growth factor), Bartonella Digital ePCR (Galaxy)

	BABESIA PANEL: Babesia microti titers (IFA), Babesia WA-1/duncani titers, Babesia PCR, IgM/IgG Babesia immunoblots; Babesia FISH (IGeneX; TLab, including Babesia odocoilei)

	Titers for other TBDs: Ehrlichia (HME), Anaplasma (HGA), Rickettsia (Rocky Mountain spotted fever [RMSF]), typhus, Coxiella burnetii (Q fever) phase I/II, Francisella tularensis (tularemia)

	LONG COVID PANEL: Cytokine/chemokine panel for Covid (local laboratory: IL-1, IL-2, IL-4, IL-6, IL-8, IL-10, IL-13, IL-17, TNF-alpha, Interferon gamma, etc.), and/or Radiance Diagnostics 14 cytokine panel, CD4/CD8 cells, D-dimer, fibrinogen, ferritin levels, LDH, natural killer (NK) cells, C-reactive protein (CRP), VEGF, markers of complement activation (e.g., C3, CH50), persistent SARS-CoV-2 spike or nucleocapsid antigens, oxygen levels (pulse oximetry), CBC, CMP, thyroid function tests (TFTs), titers and PCRs for herpes viruses (EBV, HHV-6, CMV)

	Chest imaging, pulmonary function tests (PFTs), cardiac, neurological, autonomic testing as indicated

	AUTOIMMUNE PANEL: Antinuclear antibody (ANA), rheumatoid factor (RF), anti-cyclic citrullinated peptide (CCP), double-stranded DNA (dsDNA), Smith Ag; Quest ANAlyzeR Systemic Autoimmune Panel 1 for broad screening

	CBC with a white cell count

	CMP with electrolytes, BUN/creatinine, liver functions

	Parasite studies (stool CDSA, GI Map, blood)

	Titers and PCRs for other viruses: EBV, HHV-6, CMV, HIV

	Giemsa stain and malarial smears

	Brucella antibodies/agglutination

	Thyroid function tests (TFTs)

	Sex hormone levels

	Chest X-ray/PPD, QuantiFERON TB testing

	Erythrocyte sedimentation rate (ESR)

	Cytokine panel



SYMPTOM

Unexplained weight change, either loss or gain

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease

	Other bacterial infections (Coxiella burnetii [Q fever], Bartonella, Brucella, mycobacteria like TB)

	Long Covid

	Certain co-infections (Brucellosis, among others)

	Hormonal disorders (thyroid, adrenal, low sex hormones)

	Metabolic syndrome/DM with increased insulin secretion

	Malignancy

	Autoimmune diseases

	Malabsorption



TESTING TO CONSIDER


	Lyme Disease and Associated Co-Infections panel

	Long Covid panel

	Cancer screening

	Co-infection testing, including Q fever, Bartonella species, Brucella species (antibodies/agglutination test), other infections, i.e., mycobacteria

	TFTs

	DHEA/cortisol

	HbA1c with insulin levels

	Lipid profile

	Appropriate cancer screening

	Autoimmune screen

	HORMONE PANEL: Thyroid: T3, free T3, T4, free T4, TSH, antithyroid ABs; DHEA/cortisol serum + salivary testing, sex hormone levels: estradiol, progesterone, testosterone, DHT, SHBG, pregnenolone, prolactin, IGF-1, LH, FSH; ADH, MSH, VIP

	CELIAC PANEL (antigliadin AB, tissue transglutaminase IgA [tTG-IgA], total serum IgA, endomysial IgA AB, TTG-IgG if IgA deficiency, Cyrex Array 3x), amylase, lipase



SYMPTOM

Fatigue, tiredness

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and associated co-infections, including Bartonella and Babesiosis

	Other bacteria: Mycoplasma spp., Chlamydia pneumoniae, Brucella spp.

	Long Covid and viral reactivation (EBV, HHV-6, etc.)

	Chronic candidiasis (GI) and associated reactive hypoglycemia

	Environmental toxins and mold

	Leaky gut with food sensitivities/mast cell activation/microbiome abnormalities

	Functional medicine abnormalities with nutritional deficiencies (vitamins, minerals)

	Sleep disorders

	Endocrine abnormalities

	Neurodegenerative disorders

	Inflammation

	Immune dysfunction: chronic variable immune deficiency (CVID), T cell exhaustion, CD4/CD8 depletion

	Autoimmunity

	Insomnia

	Neuropsychiatric disorders: e.g., depression, anxiety, OCD, bipolar disorder, psychosis

	ANS dysfunction and POTS

	Hormonal dysfunction

	Allergies

	GI disorders

	Liver dysfunction

	Mitochondrial dysfunction

	Pain disorders/addiction

	Lack of exercise/deconditioning

	Malignancy



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Mycoplasma species (IFA, PCRs including M. fermentans, M. penetrans)

	Chlamydia pneumoniae (titers, PCR)

	Brucella (titers, agglutination)

	Long Covid panel

	Viruses (HHV-6, EBV, CMV, West Nile, HIV): titers, PCRs for reactivation

	Parasite studies (stool CDSA, GI Map, antibodies)

	Candida studies, stool CDSA, GI Map with inflammatory markers: calprotectin, lactoferrin, eosinophil protein X (EPX)

	Lactulose/mannitol urinary excretion ratio, plasma lipopolysaccharide-binding protein (LBP), fecal or plasma zonulin

	FOOD SENSITIVITY PANEL: IgE, IgG4 food panel, histamine levels (blood, urine), tryptase, chromogranin A level, PGD2 level (urine), DAO level, sIgA level. Alpha gal testing (alpha-1,3-galactose specific IgE)

	Celiac panel

	GI Map, microbiome analysis

	5-hour glucose tolerance, with insulin levels, HbA1c

	MOLD PANEL: urine mycotoxin test (RealTime Laboratories) and nasal swab for biofilms/mold spores (Microbiology Dx) with Stachybotrys titers, mold plates, and ERMI (Environmental Relative Moldiness Index) testing. Antibody testing (IgG, IgE) through MyMycoLab, US BioTek, Vibrant

	Heavy metal testing: serum heavy metals (Hg, Pb, As, Cd, Al), 6-hour urine DMSA challenge for heavy metals

	CBC, CMP

	Autoimmune panel

	ESR, CRP, D-dimer, ferritin, LDH, TGFBeta-1

	Ganglioside antibodies (GM1AB IgM/IgG, Mag IgM/IgG ABs, ASI GM AB IgM/IgG)

	Complement studies (C4a seen in CLD, mold)

	CPK

	HLA testing (DR2, DR4, B27)

	Immunoglobulin levels (IgM, IgA, IgG) and subclasses

	NK cells, CD4/CD8 levels

	Mineral levels (serum/RBC, magnesium, zinc, copper), iodine, iron, TIBC, ferritin, selenium

	Celiac panel, Cyrex Array 4

	Tilt table test with ANS evaluation; sitting and standing BP and pulse rates for POTS

	B12, folate levels, methylmalonic acid (MMA) and homocysteine (HC) levels

	MTHFR

	Genetic testing (Nutrigenomics, the DNA Company)

	Organix test (Genova Diagnostics Labs), ALL-Tox Profile (US BioTek) for environmental illness

	OXIDATIVE PANEL, Precision Point Diagnostics: Lipid oxidation: thiobarbituric acid reactive substances assay (TBARS) and lipid peroxides, protein oxidation (protein carbonyls), DNA oxidation (8-OhdG, autoantibodies to oxidized DNA, modified Comet assay)

	Sleep studies

	Neuropsychiatric evaluation with SPECT scans

	AD Biomarker testing: amyloid Beta 42:40 ratio, p-tau217, p-tau181, neurofilament light chain (NfL), glial fibrillary acidic protein (GFAP)

	PET scan with F-18 if suspecting overlapping AD and AD biomarker testing is positive

	MitoSwab™ for mitochondrial dysfunction

	Cancer screening

	MRI brain scan



SYMPTOM

Unexplained hair loss

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid

	Stress

	Weight loss, catabolic state

	Inflammation

	Dermatological disorders

	Autoimmune disorders

	Pregnancy

	Mineral deficiencies

	Hormonal disorders



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	Mineral levels

	Hormonal testing (too little or too much) + elevated DHT with or without polycystic ovarian syndrome (PCOS), B-HCG

	Autoimmune panel

	Local laboratory cytokine panel

	Dermatological evaluation



SYMPTOM

Swollen glands

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections, especially Bartonella and tularemia if significant lymph node involvement

	Cancer

	Viruses such as mononucleosis/EBV

	Covid vaccine–associated lymphadenopathy (C19-VAL)

	Strep

	Autoimmune disorders

	Sarcoidosis



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	EBV, HHV-6 titers and PCRs

	Strep test, swab throat

	Autoimmune panel

	Kveim test

	Appropriate cancer screening



SYMPTOM

Sore throat

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease (if symptom comes and goes in monthly cycles)

	Strep

	Viral infections like EBV

	Covid

	Allergies

	GERD



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Throat swab and/or culture for strep

	Test for viruses

	Allergy testing

	ENT/GI evaluation



SYMPTOM

Testicular pain (men), pelvic pain (women)

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease

	Long Covid

	Epididymitis with or without orchitis

	Testicular torsion

	Varicocele

	Hernia

	Kidney stones

	Endometriosis/ovarian cysts, PID with STD

	UTI



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	Physical examination with urethral swabs, cultures

	Abdominal/pelvic ultrasounds

	Urinalysis and culture



SYMPTOM

Unexplained menstrual irregularity

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease

	Hormonal dysregulation: PCOS, hyperprolactinemia, endometriosis, fibroids, anorexia, sudden weight changes

	Pregnancy (including ectopic)

	Excessive exercise

	Stress

	Medications: antidepressants, antipsychotics, apart from BCP



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Hormone panel and prolactin levels, serum or urine hCG, check BMI

	Physical examination, check for visual field deficits; MRI of the sella, if suspicion of pituitary micro/macroadenoma

	Abdominal/pelvic ultrasound

	Lifestyle stressors review

	Medication review



SYMPTOM

Unexplained milk production, breast pain

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease

	Hormonal dysregulation, pituitary gland disorder (tumor, inflammation)

	Fibrocystic breast disease

	Medications: BCP, antidepressants, antipsychotics, some BP medicines, THC, opioids

	Significant caffeine use

	Liver or kidney disease



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Hormone panel with prolactin and hCG levels

	Serum iodine levels

	Trial of caffeine reduction

	CBC, CMP



SYMPTOM

Irritable bladder or bladder dysfunction with overactive bladder

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Interstitial cystitis, with or without Lyme disease and Bartonella

	Dropped bladder, pelvic organ prolapse

	BPH (benign prostatic hypertrophy with outlet obstruction), bladder stones, bladder cancer (rare)

	UTI (bacterial)

	Fungal infections

	Neurological disorders: MS, PD, stroke, cerebrovascular accident (CVA), spinal cord injury

	Medications: antihistamines, diuretic



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Urinalysis

	Culture and sensitivity (C+S)

	Urological examination with scope and cystometric studies, PSA, ultrasounds, urological exam

	Testing for MS (VEP, AEP, MRI, spinal tap checking for oligoclonal bands and MBP)

	Neurological exam with or without imaging studies (MRI, CT scan)

	EMG

	Medication review



SYMPTOM

Sexual dysfunction or loss of libido

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease with overlapping co-infections

	Long Covid

	Low sex hormones (testosterone, estrogen)

	Vascular insufficiency secondary to DM, CVD, HTN, neurological disorders

	Psychological factors

	Medications: antidepressants, antihistamines, certain BP medicines

	Chronic kidney/liver disease

	Surgery or trauma affecting reproductive organs or nerves

	Neurological disorders (MS, spinal cord injury, peripheral neuropathy)

	Environmental toxins with xenoestrogens and microplastics



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	Hormone panel

	Pituitary MRI if hyperprolactinemia

	CBC, CMP

	Fasting glucose/HbA1c

	Vascular evaluation if ED

	Psychological/neurological evaluation

	CMP evaluating kidney/liver function

	Toxin analysis (heavy metals, in blood, hair, urine; PFAS, blood cholinesterase levels, BPA, and phthalate urine metabolites)

	Medication review



SYMPTOM

Upset stomach

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	GERD with reflux/functional dyspepsia

	H. pylori with gastritis, PUD

	Acute viral gastroenteritis

	Gallbladder dysfunction

	IBS with or without SIBO

	Food allergies/celiac disease

	Histamine intolerance, MCAS

	Long Covid

	Stress

	Medications

	IBD

	Cardiovascular disease (AMI, ruptured AAA) in older adults

	Lyme (mostly children)

	Pancreatitis (rare)



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	GI testing: serum antibodies for H. pylori +/− breath test

	Upper endoscopy, lower colonoscopy

	Gallbladder ultrasound/HIDA scan

	Food sensitivity panel

	Celiac panel

	CBC, LFTs, troponin level, and ECG

	CT abdomen

	Amylase, lipase levels

	Medication review



SYMPTOM

Change in bowel function (constipation or diarrhea)

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	IBS

	SIBO

	IBD

	Lyme disease/neurological disorder with vagal dysfunction (gastroparesis)

	Long Covid

	Gluten intolerance, food allergies and intolerances (lactose, fructose)

	Stress, lack of exercise and/or sleep

	Dehydration/diet: insufficient fiber, too much sugar or processed foods, iron supplements

	Infections (E. coli 0:157, Salmonella, Shigella, Campylobacter, Yersinia, Clostridium difficile, rotaviruses, noroviruses, parasites)

	Magnesium deficiency/excess

	Thyroid/adrenal disorders: hypo, hyper, DM

	Candida

	Colorectal cancer

	Mechanical bowel obstruction

	Medications: antibiotics, narcotics, BP meds



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	CBC, CMP

	Mineral levels (serum, RBC)

	Food sensitivity panel

	Celiac panel

	Breath test for SIBO, leaky gut, fructose/lactose intolerance

	Stool cultures: bacteria, parasites, Candida

	Stool for Clostridium difficile toxin, A&B, PCRs

	Stool CDSA

	GI evaluation with colonoscopy

	Hormonal evaluation (thyroid, adrenal, blood sugar; carcinoid, VIPoma, glucagonoma if unexplained diarrhea)

	Neurological evaluation for gastroparesis

	Medication review



SYMPTOM

Chest pain or rib soreness

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Musculoskeletal: costochondritis (inflammation in the ribs), muscle strain, fractures, shingles, fibromyalgia with or without Lyme or Long Covid

	Respiratory: pleuritis (inflammation of the lining of the lungs, pain upon inspiration), pneumonia, pulmonary embolism, Long Covid, asthma, COPD

	Cardiac: coronary artery disease/heart attack, angina, pericarditis (inflammation of the lining around the heart), aortic dissection

	Gastrointestinal: GERD, esophageal motility disorders, gastritis

	Psychological: anxiety/panic attacks



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel if migratory pain with FM symptoms

	Long Covid panel if postinfection

	Physical examination (pushing on the ribs is usually painful with costochondritis)

	X-ray if suspecting fractures (pain, rub on auscultation) or pneumonia

	CT pulmonary angiography, D-dimer, V/Q scan if suspecting PE

	CT angiography, CXR if suspecting dissection

	Echocardiogram if suspecting pericarditis, MI with EKG and cardiac evaluation, serial troponins if necessary

	GI evaluation: endoscopy, H. pylori testing

	Psychological evaluation



SYMPTOM

Shortness of breath, cough

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Over 90 percent of coughs are due to allergic rhinitis with postnasal drip, with or without asthma with reactive airway disease and/or GERD with reflux

	Long Covid

	Babesia presents with an atypical cough and “air hunger”

	Bacterial and fungal infections (pneumonia, TB, acute/chronic bronchitis, histoplasmosis, coccidioidomycosis)

	Pulmonary embolism

	COPD

	Pneumothorax

	CHF, pulmonary edema

	Mold exposure

	Interstitial lung disease

	Malignancy in smokers

	Inflammation



TESTING TO CONSIDER


	Long Covid panel with chest CT to R/O ground glass opacities, fibrosis

	Babesia panel

	CBC with WBC count

	QuantiFERON-TB, sputum samples/bronchoalveolar lavage (BAL), culture, antibody/PCR testing for fungal species (histoplasmosis, coccidioidomycosis)

	Allergy evaluation (RAST, IgE Abs, IgG4 Abs)

	PFTs

	Arterial blood gas/oximetry diffusing capacity

	Pulse oximetry

	Chest X-ray, sputum evaluation

	CT pulmonary angiography (CTPA), D-dimer, V/Q scan if PE

	ECG, troponin, ultrasound

	Ongoing cough should be evaluated by a pulmonologist, with bronchoscopy if a cough persists without an obvious etiology

	Mycotoxin testing



SYMPTOM

Any history of heart murmur or valve prolapse

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease

	Infective endocarditis (Q fever [Coxiella burnetii]), Brucella, Bartonella (B. quintana, other bacteria)

	Mitral valve prolapse

	Heart valve abnormalities (valvular stenosis, insufficiency)

	History of rheumatic fever

	PFO (patent foramen ovale)

	Acute Covid (myocarditis, viral inf; temp), Long Covid (persistent inflammation, clots)



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	EKG

	Echocardiogram +/− TEE

	Cardiac evaluation

	Q fever with phase I and phase II antibody titers

	Brucella titers/agglutinating antibodies

	Bartonella titers, PCRs, FISH, VEGF, ddPCR (Galaxy)

	Blood cultures (minimum 2 venipuncture sites; anaerobic and aerobic cultures)



SYMPTOM

Joint pain or swelling

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme and co-infections

	Long Covid, other viral infections like chikungunya, parvovirus B19

	Mold exposure

	Autoimmune diseases (RA, SLE, PsA)

	Inflammation (bursitis, tendonitis)

	Osteoarthritis

	Reactive arthritis (Reiter’s triad)

	Gout/pseudogout

	Acute bacterial infections (joint sepsis)

	Acute trauma (sprains, strains)

	Avascular necrosis

	Sarcoidosis, hemochromatosis, vasculitis

	Malignancy (NHL, leukemia), metastases

	Hyperparathyroidism

	Certain medications: steroids, statins



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	Viral serologies (ELISA IgM/IgG), RT-PCR

	Mycotoxin testing

	Autoimmune panel

	ESR, CRP

	HLA B27, urine test for Chlamydia, stool test for Salmonella

	Uric acid levels, ferritin, Fe-TIBC levels

	X-rays +/− bone scan if appropriate

	MRI of the joint, if appropriate

	Tap joint to check for infection, crystals (uric acid, calcium pyrophosphate)

	Biopsies, PET

	PTH level/DEXA scan for osteoporosis

	Medication review



SYMPTOM

Stiffness of the joints, neck, or back

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid, other viral infections

	Bacterial meningitis

	OA, septic arthritis, gout

	Fibromyalgia

	Autoimmune diseases, ankylosing spondylitis, polymyalgia rheumatica

	Muscle strain/injuries, bursitis, tendonitis

	Hypothyroidism, excessive steroids

	Statins (meds)



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	Lumbar puncture

	X-rays, MRI, tap of joint

	Autoimmune panel

	Uric acid levels

	HLA B27, ESR, CRP

	Hormone evaluations

	Medication review



SYMPTOM

Muscle pain or cramps

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease (migratory muscle pain) and co-infections, Bartonella

	Long Covid

	Inflammation, overuse, rhabdomyolysis

	Potassium, magnesium, and calcium deficiencies

	Dehydration

	Endocrine/metabolic disorders: diabetes, hypothyroidism, kidney disease

	Fibromyalgia, with or without mold exposure

	Peripheral neuropathy, radiculopathy, peripheral artery disease (intermittent claudication)

	Deep venous thrombosis

	Acute compartment syndrome

	Myositis, from AI diseases, trichinosis, bacterial infections

	Medication: diuretics, statins, corticosteroids, certain BP meds

	Insomnia with restless leg syndrome or periodic limb movement disorder



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	CPK

	Aldolase and LDH levels

	Eosinophil count with Trichinella ABs

	Serum and RBC magnesium levels

	K+, Ca++ levels

	CBC, BUN/creatinine on CMP

	HbA1c, TFTs

	Mycotoxin testing

	Doppler/ultrasound, D-dimer test

	MRI, EMG

	Sleep study

	Medication review



SYMPTOM

Twitching of the face or other muscles

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease, Bartonella

	Long Covid

	Electrolyte imbalances: Mg++, K+, Ca++

	Mitochondrial disorders

	Stress/anxiety

	Caffeine, dehydration

	Sleep deprivation

	Neurological disorders: MS, motor neuron diseases like ALS, benign fasciculation syndrome

	Myoclonus, muscle overuse

	Medications: antipsychotics, stimulants, antidepressants

	Hyperthyroidism



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	RBC and serum magnesium levels, serum

	K+, Ca++ levels

	Neurological evaluation, LP

	ALS causes characteristic twitching in the extremities, tongue with loss of the muscles in the thenar eminence. EMG, to rule out ALS and motor neuron diseases

	Mitochondrial evaluation/genetic testing

	Medication review

	Sleep study

	TFTs



SYMPTOM

Headaches

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid

	Food sensitivities/allergies/MCAS

	Reactive hypoglycemia

	Hormonal fluctuations (menses)

	Migraines

	TMJ disorder

	Mineral, electrolyte deficiencies, dehydration

	Environmental toxins, mold, carbon monoxide

	Tension headaches with stress (teeth grinding, jaw clenching, misaligned teeth)

	Sinus headaches secondary to sinusitis

	Cluster headaches (intense pain on one side of the head, around the eye)

	Inflammation/vasculitis

	Caffeine withdrawal

	High blood pressure

	Medications: BCP, certain BP meds, overusing pain medicine with rebound headaches

	Eye strain from long hours in front of screens, trauma

	CNS infections

	Sleep apnea or chronic insomnia

	Cerebral aneurysm, subarachnoid hemorrhage, tumors



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	CBC, CMP

	Food sensitivity panel

	5-hour GTT with insulin levels

	Serum and RBC mineral levels

	Serum heavy metals/6-hour urine DMSA testing for heavy metals, and Organix and/or ALL-Tox Profile (US BioTek), if environmental toxin exposure

	Mold testing

	Carbon monoxide testing

	ESR, VEGF

	Psychological evaluation if history of trauma and PTSD

	CT scan/MRI brain, LP

	Computed tomography angiography

	Magnetic resonance angiography

	Sleep study

	Ophthalmological evaluation

	Dental/oral surgeon evaluation

	Medication review



SYMPTOM

Neck cracks, neck stiffness

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections like Bartonella

	Long Covid

	Osteoarthritis

	Muscle strain/poor posture/sleeping position

	Stress/anxiety

	Teeth grinding/clenching with dental issues

	Osteoarthritis, RA

	Cervical spondylosis

	Food sensitivities/leaky gut

	Bacterial and viral meningitis (stiff neck, often with associated light and sound sensitivity, headaches, occasional vomiting. Meningococcal and other bacterial meningitis are often clinically more severe than the presentation with acute neurological Lyme)

	Medications: BP meds, antidepressants



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	X-rays or MRI, if severe

	Neurological evaluation with spinal tap, if clinically appropriate

	Dental/oral surgery evaluation

	X-ray of the neck (AP/lateral)

	MRI or CT of the neck

	Food sensitivity panel

	Medication review



SYMPTOM

Neuropathy: tingling, numbness, burning, or stabbing; vibratory sensations

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease, CLD (migratory neuropathy is the hallmark of active Lyme disease)

	Long Covid +/− vasculitis

	Bartonella (severe neuropathy, oftentimes with pain on the soles of the feet; can be associated with severe autonomic neuropathy, immune deficiency, and severe neuropsychiatric symptoms if multiple Bartonella spp. are present)

	Other viral infections (shingles, HIV)

	Autoimmune disorders: RA, SLE, MS, CIDP, Guillain-Barré syndrome

	Carpal and cubital tunnel or any nerve entrapment syndrome (thoracic outlet)

	Hormonal disorders: diabetes, hypothyroidism

	Alcohol abuse, trauma to the nerves (complex regional pain syndrome)

	Chemotherapy (cis platinum)

	Pregnancy

	Heavy metal toxicity (Hg, Pb, As) or other environmental toxins, e.g., trichloroethylene (TCE), mold toxins

	Vitamin deficiencies (B6, B12, E)

	Immune deficiency

	Uremic neuropathy

	Mitochondrial dysfunction/genetic disorders

	Monoclonal gammopathies

	Strokes or TIAs

	Anxiety, with hyperventilation

	POTS

	Certain cancers

	Amyloidosis



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	Ganglioside ABs: GM1 AB IgM/IgG, Mag IgM/IgG ABs, ASI GM AB IgM/IgG, anti-myelin ABs

	EMG, small fiber nerve biopsy +/− ANS evaluation

	TFTs

	B-HCG

	Viral ABs, PCRs

	Autoimmune panel

	CMP, blood sugar, and HbA1c levels

	B6, B12, folate, MMA, and HC levels

	Immunoglobulin levels with subclasses

	Heavy metal testing

	Accuchem/PacTox laboratory evaluation for environmental toxin exposure, if appropriate (blood, fat biopsy), mycotoxin testing

	Lipid peroxide levels and other markers of oxidative stress

	MS (MRI, VEP, AEP, spinal tap for MBP, oligoclonal bands)

	CT head or MRI, if suspecting acute stroke/TIA

	Neuropsychiatric evaluation

	Mitochondrial evaluation: MitoSwab, genetic markers

	Tilt table test, sitting/standing BP and pulse rates

	Serum protein electrophoresis, urine protein electrophoresis, Bence Jones proteins

	Tissue biopsy for amyloid, blood protein analysis (TTR, SAA, AL), echo, EKG, CT to evaluate organ damage



SYMPTOM

Facial paralysis (Bell’s palsy)

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	CNS Lyme disease/other Borrelia species (rarely bilateral)

	CNS viral infections (herpes viruses, Ramsay Hunt syndrome, HIV)

	Otitis media, mastoiditis

	Cholesteatoma, brain tumor, parotid gland tumor

	Stroke

	Sarcoidosis, Guillain-Barré syndrome (bilateral Bell’s palsy)

	Trauma

	Medications: aminoglycosides, chemotherapy



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel with lumbar puncture (LPs can be negative in early and late Lyme)

	Other Borrelia species (i.e., B. miyamotoi)

	Brain/sinus CT scan or MRI

	Spinal tap, rule out lymphocytic meningitis, viral titers, PCRs

	Kveim test with ACE level and chest X-ray, if ruling out sarcoidosis

	EMG, anti-ganglioside ABs

	Medication review



SYMPTOM

Eyes/vision: double, blurry, floaters

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections, especially Bartonella with inflammation (uveitis, iritis)

	Long Covid

	Migraines (temporary double vision)

	Systemic diseases: DM, SLE, thyroid

	Environmental toxins

	Functional medicine abnormalities, B12 deficiency

	Concussion, trauma

	Neurological conditions: stroke, brain tumor compressing the optic nerve, intracranial aneurysm, MS, and myasthenia gravis can cause double vision

	Accommodation problems with aging

	Cataracts, dry eye syndrome, refractive errors, eye muscle imbalance, posterior vitreous detachment, retinal tear/detachment, acute angle-closure glaucoma

	Medications: BP, antidepressants



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	Eye examination

	Brain CT scan or MRI

	Organix/ION, ALL-Tox Profile (US BioTek), with functional medicine workup

	Vitamin levels (B12, MMA, HC)

	Hormonal evaluation (HbA1c, TFTs)

	Autoimmune panel

	MS evaluation (MRI, VEP, AEP, spinal tap for MBP, oligoclonal bands)

	Anti-acetylcholine receptor antibody test and anti-muscle specific kinase antibody test for myasthenia gravis (can be negative, requiring EMG)

	Medication review



SYMPTOM

Ear/hearing problems: hearing loss, buzzing, ringing, ear pain

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid, other viral infections

	Sudden sensorineural hearing loss

	Heavy metal burdens (Hg)

	Cerumen, otitis media, eustachian tube dysfunction, otitis externa

	Noise/age-related/induced hearing loss

	Acoustic neuroma, cholesteatoma

	Meniere’s disease

	TMJ dysfunction/dental disorders

	Autoimmune inner ear disease (AIED)

	Diabetes, thyroid disease

	Medications: ototoxic, macrolides, chemotherapy



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	Other viral panel with ABs, PCRs

	Heavy metal testing

	Autoimmune panel

	Audiometry, ENT/dental evaluation, CT/MRI brain

	HbA1c, TFTs

	Medication review



SYMPTOM

Increased motion sickness, vertigo

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid

	Viral infections (acute labyrinthitis, vestibular neuritis)

	Benign paroxysmal positional vertigo

	Physiologic motion sickness (e.g., car sickness) with ANS symptoms

	Environmental toxicity (i.e., heavy metals, solvents, pesticides, alcohol)

	Eighth nerve or cerebellar disorders (mass, hemorrhage)

	POTS

	Trauma to the brain/inner ear (e.g., whiplash, degenerative joint disease [DJD])

	Meniere’s disease

	Vestibular migraines

	Medication: diuretics, aminoglycosides

	Neurological disease: MS/CVA (posterior circulation)

	AIED, superior canal dehiscence syndrome (SCDS, rare)

	Perilymph fistula (rare)

	Systemic diseases: DM, HTN, hypothyroidism (occasionally)



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	Dix-Hallpike test (BPPV)

	Heavy metal testing

	Accuchem/PacTox laboratory evaluation for environmental toxin exposure (blood, fat biopsy), and/or ALL-Tox Profile (US BioTek)

	Organix/ION test

	Brain CT scan or MRI, evaluating eighth cranial nerve, cerebellum

	ENT evaluation with ENG

	Tilt table testing, sitting/standing BP and pulse rates

	MS workup (MRI, VEP, AEP, spinal tap for MBP, oligoclonal bands)

	Hormonal evaluation: HbA1c, TFTs

	Medication review



SYMPTOM

Lightheadedness, wooziness, poor balance, difficulty walking

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid

	Metabolic disorders

	Inner ear disorders: Meniere’s disease, BPPV, labyrinthitis, vestibular neuritis

	Environmental toxin exposure

	Functional medicine abnormalities

	Reactive hypoglycemia with low blood sugar

	POTS with low blood pressure

	Cardiovascular: heart arrhythmias, aortic stenosis (reduced blood flow to the brain)

	Inflammation

	Neurological diseases: MS, ALS, PD, progressive supranuclear palsy, multiple system atrophy, peripheral neuropathy

	Stroke

	Anemia

	Vitamin deficiencies (B12)

	Anxiety/panic attacks

	Dehydration

	Medications: BP meds, antidepressants

	AIED, perilymph fistula, SCDS (rare)



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	Blood alcohol and ammonia levels

	ENT evaluation

	Heavy metal testing

	Organix/ION test

	Accuchem/PacTox laboratory evaluation for environmental toxin exposure, if appropriate (blood, fat biopsy), and/or ALL-Tox Profile (US BioTek)

	5-hour GTT with insulin levels

	Tilt table with ANS evaluation; sitting and standing BP and pulse readings

	EKG, Holter monitor, echocardiogram

	CBC, CMP, Fe studies (Fe, TIBC, ferritin)

	Vitamin levels: B12, MMA, HC

	Brain CT scan or MRI

	Neurological/psychological evaluation

	Medication review



SYMPTOM

Tremor

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid (internal tremors)

	Mercury and lead toxicity, pesticides, solvents

	Metabolic abnormalities (hepatic/renal failure, electrolyte abnormalities)

	Hyperthyroidism, hypothyroidism, hyperparathyroidism

	Hypoglycemia (low blood sugar)

	Stress/anxiety

	Caffeine

	Parkinson’s disease, PSP, MS, CVA

	Alcohol withdrawal

	Essential, dystonic, or cerebellar (intention) tremor

	Wilson’s disease (copper overload)

	Whipple’s disease

	Brain tumor (rare)

	Medication: stimulants, antipsychotics



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	Heavy metal testing

	Organix/ION test/Accuchem/PacTox laboratory evaluation for environmental toxin exposure, if appropriate (blood, fat biopsy), and/or ALL-Tox Profile (US BioTek)

	CMP

	Blood sugar (5-hour GTT) and insulin levels

	Thyroid testing

	Parathyroid level, intact, with PO4 level

	Blood alcohol/B vitamin levels

	Neurological/psychological evaluation

	Brain MRI, EMG

	Serum copper, ceruloplasmin (Wilson’s)

	Small intestinal biopsy (Whipple’s shows foamy macrophages), PCR for T. whipplei

	Evaluate medication side effects/withdrawal



SYMPTOM

Confusion, difficulty thinking

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections, esp. Bartonella

	Infection (pneumonia, UTI) in the elderly

	Long Covid

	Autoimmune encephalitis

	Meningitis/viral encephalitis with or without seizures

	Metabolic abnormalities with dehydration, electrolyte imbalances. Can be associated with liver or kidney failure

	Severe hypoglycemia

	POTS

	Strokes and neurological injury

	Hypothyroidism

	Heavy metal burden and other environmental toxins, including CO

	Mold toxins

	Functional medicine abnormalities

	Alzheimer’s disease, Lewy body dementia, FTD, vascular dementia

	Creutzfeldt-Jakob disease: rapid cognitive decline

	Vitamin deficiencies: B1, B12

	Medications

	Insomnia

	Major depressive disorder (MDD)

	Substance abuse (EtOH, drugs)

	Whipple’s disease (rare)



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	Cunningham panel, autoimmune panel

	Viral titers, PCRs

	CBC, CMP with kidney/liver functions

	U/A

	Blood alcohol and ammonia levels

	5-hour GTT with insulin levels, HbA1c

	Tilt table test, sitting/standing BP, pulse rates

	Thyroid testing

	Heavy metal testing

	Mold testing

	Organix/ION testing (Genova Diagnostics), and/or ALL-Tox Profile (US BioTek), CO levels

	Lumbar puncture with CT, MRI, +/−PET scan, with neurological consultation if appropriate for severe cases

	Neuropsychiatric testing/mini–mental state examination, MoCA testing

	AD biomarker testing

	B12, folic acid

	Drug/EtOH screen

	Small intestinal biopsy (Whipple’s shows foamy macrophages), PCR for T. whipplei



SYMPTOM

Difficulty with concentration or reading

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid

	ADD/ADHD

	Reactive hypoglycemia

	POTS

	Food allergies and intolerances, leaky gut/MCAS

	Heavy metals (Hg, Pb, Cd) or environmental toxins (TCE, mold)

	Functional medicine abnormalities

	Sleep deprivation (OSA, RLS)

	Hypothyroidism/hyperthyroidism

	Metabolic abnormalities

	Depression/anxiety/stress

	Vitamin deficiencies/poor diet

	Lack of physical activity/chronic pain

	Excessive screen time

	Uncorrected visual impairment

	Neurodegenerative diseases

	Acute stroke, TIA, tumor, meningitis/encephalitis

	Medication (e.g., sedating antihistamines, alcohol)



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	5-hour GTT with insulin levels, HbA1c

	Tilt table with ANS evaluation, sitting and standing BP and pulse readings

	Food sensitivity panel

	Heavy metal testing

	Organix/ION testing/PacTox environmental testing and/or ALL-Tox Profile (US BioTek)

	Mold testing

	Sleep studies

	Thyroid testing

	Blood alcohol and ammonia levels

	Ophthalmological evaluation

	Neuropsychiatric evaluation with LP, AD biomarkers, MRI/CT if appropriate

	B12/folic acid/Fe studies

	Medication review



SYMPTOM

Forgetfulness, poor short-term memory

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections (esp. Bartonella)

	Long Covid

	Head injury with subdural hematoma

	Mild cognitive impairment (MCI) and dementia (AD, vascular dementia, etc.)

	Viral encephalitis

	Metabolic abnormalities

	Reactive hypoglycemia

	POTS

	Strokes, tumor, and neurological injury

	Normal pressure hydrocephalus (+ abnormal gait, incontinence)

	Autoimmune disorders (SLE, Sjögren’s)

	Hypothyroidism

	Heavy metal burden and other environmental toxins

	Mold

	Functional medicine abnormalities

	Creutzfeldt-Jakob disease, Huntington’s disease

	Vitamin deficiencies: B1, B12, etc.

	Hormonal; i.e., hypothyroidism

	Sleep deprivation (OSA, etc.)

	Emotional stress/anxiety/depression

	Excessive alcohol consumption

	Medications

	Chronic pain



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	Blood alcohol and ammonia levels

	5-hour GTT with insulin levels, HbA1c

	Tilt table with ANS evaluation; sitting and standing BP and pulse readings

	Thyroid testing

	Heavy metal testing

	Testing for environmental toxin exposure (Genova Diagnostics, PacTox) and/or ALL-Tox Profile (US BioTek)

	Mold testing

	Lumbar puncture with CT, MRI, +/−PET scan, with neurological consultation, if appropriate, for severe cases

	Neuropsychiatric testing/mini–mental state examination and MoCA

	AD biomarker testing

	B1, B12, folic acid, MMA, HC levels

	Sleep study

	Neuropsychiatric evaluation

	Medication review

	Pain medicine evaluation



SYMPTOM

Disorientation: getting lost, going to wrong places

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid

	Head injury with subdural hematoma

	Viral encephalitis

	Metabolic abnormalities (hypoglycemia, elevated ammonia, electrolyte imbalances)

	Dehydration

	Strokes, tumors, and neurological injury

	Other neurological disorders: MS, PD, Huntington’s disease

	Hypothyroidism

	Hypoglycemia

	POTS

	Heavy metals; environmental toxins, CO exposure

	Mold exposure

	Functional medicine abnormalities

	Neurological diseases: dementia: MCI, AD, vascular dementia, FTD

	Creutzfeldt-Jakob disease

	Vitamin deficiencies (B1, B12, etc.)

	Sleep deprivation (OSA, RLS, etc.)

	Depression, anxiety

	Visual/hearing impairment

	Medication, especially polypharmacy

	Alcohol and drug use



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	Blood alcohol and ammonia levels

	CBC, CMP

	Heavy metal testing

	Organix/ION test

	Environmental toxin exposure: ALL-Tox Profile (US BioTek) and/or PacTox for pesticides, solvents, etc., local lab for CO exposure

	Mold testing

	Lumbar puncture with CT or MRI, with neurological consultation, if appropriate, for severe cases

	AD biomarker testing and cognitive testing

	Neurological/psychological evaluation

	Hormonal evaluation

	Vitamins: B1, B2, B6, B12, folate, etc.

	Tilt table test for ANS dysfunction, sitting and standing BP and pulse rates

	Sleep study

	Visual and hearing evaluation

	Medication review

	Alcohol and drug review



SYMPTOM

Difficulty with speech or writing

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid

	Local ENT problem (polyps, vocal cord dysfunction)

	Viral encephalitis

	Metabolic abnormalities, vitamin and mineral deficiencies

	Severe hypoglycemia

	Strokes, TIA, tumors, and neurological injury (TBI)

	Migraine with aura (transient)

	Postictal aphasia post-seizure (transient)

	Neurodegenerative diseases: PD, PSP, AD, Huntington’s disease, ALS,

	Corticobasal degeneration, Wilson’s disease, primary progressive aphasia

	AI diseases: MS, SLE, Sjögren’s syndrome

	Hypothyroidism

	Heavy metals and other environmental toxins, like mold, pesticides

	Functional medicine abnormalities

	Creutzfeldt-Jakob disease

	Medications

	Alcohol and drug use

	Hearing loss

	Anxiety and depression



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	Other viral panels (antibodies, PCRs)

	Blood alcohol and ammonia levels

	CBC, CMP

	5-hour GTT with insulin levels, HbA1c

	Vitamin and mineral levels (serum, RBC minerals; B1, B12, etc.)

	Thyroid testing

	Heavy metal testing

	Organix/ION testing

	Environmental toxin exposure (PacTox and/or ALL-Tox Profile [US BioTek])

	Mold panel

	Lumbar puncture with CT or MRI, EMG, EEG with neurological consultation, if appropriate, for severe cases

	MS workup (MRI, VEP, AEP, spinal tap for MBP, oligoclonal bands)

	AD biomarker testing

	Autoimmune panel

	Neuropsychiatric evaluation

	ENT/hearing evaluation

	Medication review

	Alcohol and drug review



SYMPTOM

Mood swings, irritability, depression

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid with inflammation

	Autoimmune or infectious encephalitis

	Heavy metal burden, environmental toxins, mold

	Vitamin (B12) and mineral deficiencies (Fe)

	Functional medicine abnormalities

	Hormonal changes

	Sleep deprivation (OSA, RLS, BPH, etc.)

	Trauma (physical, emotional, sexual), PTSD, MDD, bipolar disorder (type I, II), GAD, PMDD

	Autoimmune diseases (SLE, Sjögren’s)

	Medications

	Chronic pain

	Substance/medication-induced (e.g., alcohol, benzodiazepine withdrawal)

	Leaky gut and food allergies/sensitivities and intolerances

	Reactive hypoglycemia

	Frontal lobe tumor

	Neurodegenerative (AD, dementia)



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	Heavy metal testing

	Serum and RBC mineral levels, vitamins (B12, MMA)

	Organix/ION testing

	Environmental toxin testing (PacTox, Accuchem ALL-Tox Profile [US BioTek])

	Mold testing

	Hormone panel

	Sleep study

	Food allergy/sensitivity profile

	5-hour GTT with insulin levels

	Neuropsychiatric testing, LP, EEG, MRI, as appropriate

	Autoimmune panel

	AD biomarkers

	Medication and drug review



SYMPTOM

Disturbed sleep: too much or too little or early awakening

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid

	Obstructive sleep apnea (OSA)

	Restless leg syndrome (RLS)

	Shift worker syndrome

	Periodic limb movement disorder

	Stress/anxiety/depression/bipolar disorder

	Inflammation with pain

	Nocturia (urination several times per night secondary to bladder problems, BPH)

	Medication: long-acting stimulants, diuretics, steroids, antidepressants, etc.

	Caffeine use late in the day

	GI reflux (GERD)

	Excessive alcohol consumption

	Reactive hypoglycemia

	Hormone disorders: hyperthyroidism, hypercortisolism, acromegaly, low sex hormones, low ADH

	Neurodegenerative diseases: AD, PD

	Intracranial mass lesion if associated with neurological deficits

	Circadian rhythm disorders (jet lag)

	Heart conditions: CHF, arrhythmias

	Kidney disease

	Liver disease

	Environmental factors: toxins, pollutants



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel/cytokine panel

	Sleep study

	Neuropsychiatric evaluation

	Pain evaluation

	Urological evaluation with urinalysis/culture and sensitivity

	GI/ENT evaluation (endoscopy, swallowing study)

	Evaluate caffeine, excessive alcohol consumption

	5-hour GTT with insulin levels, HbA1c

	Hormonal evaluation

	AD biomarkers

	CBC, CMP with BUN/creatinine, LFTs

	Cardiac evaluation: CXR, EKG, echocardiogram, BNP level

	Neurological exam, MRI if focal neurological signs

	Environmental toxins testing (PacTox, Accuchem and/or ALL-Tox Profile [US BioTek])

	Mold testing

	Medication review



SYMPTOM

Exaggerated symptoms or worse hangover from alcohol

POSSIBLE CAUSES AND RELATED MEDICAL CONDITIONS


	Lyme disease and co-infections

	Long Covid

	Nutritional deficiencies

	Dehydration, lack of food, electrolyte imbalance

	Genetics, age, gender, body weight

	Functional medicine abnormalities

	Liver disease

	Pancreatitis

	Medication interactions

	Hormonal diseases: DM, hypoglycemia, thyroid

	Sleep deprivation or circadian disruption

	Environmental toxin exposure

	Food sensitivity/histamine intolerance

	AI diseases: celiac, Sjögren’s

	Neurological disorders: MS, PD, migraines



TESTING TO CONSIDER


	Lyme disease and associated co-infections panel

	Long Covid panel

	Serum and RBC mineral levels, vitamin, amino acid levels

	CMP, NH4 level

	Amylase, lipase levels

	Organix/ION test

	Hormonal evaluation

	Sleep study

	Environmental toxin testing (PacTox, Accuchem and/or ALL-Tox Profile [US BioTek])

	Mold testing

	Food sensitivity panel

	Autoimmune panel

	Neurological evaluation/MS workup (MRI, VEP, AEP, spinal tap for MBP, oligoclonal bands)

	Medication review





Using the MSIDS Map

For Tick-Borne Diseases with Multiple Symptoms

Joseph came to see me after numerous doctors couldn’t figure out what was wrong with him. He had neuropathic pain (tingling, burning, stabbing sensations, and/or numbness) on half of his body. He also had fatigue, brain fog, and migratory joint and muscle pain that moved from his legs to his shoulders and back again. He didn’t recall being bitten by any ticks and never had any rashes. We did an MSIDS review and screened through all sixteen points, and tests showed that he did indeed have Lyme disease and active Bartonella. He also had mold toxicity, low adrenal function, POTS (postural orthostatic tachycardia syndrome), and hypoglycemia (sudden midmorning and midday fatigue were clues). All the aforementioned medical problems can cause fatigue and brain fog, but migratory pain is the hallmark of active Lyme disease, and a Borrelia infection can cause half of the body to feel numb with neuropathy. I decided to treat his Lyme disease first, while placing him on a strict hypoglycemic diet, giving him extra salt and fluids for POTS to support his blood pressure, and providing adrenal support with a glandular (natural hormone) and adaptogenic herbs. He responded well to eight weeks of double-dose dapsone combination therapy, followed by a six-day high dose dapsone (HDDCT) pulse, but was still not fully healed. Bartonella usually requires a minimum of four, two-week pulses of HDDCT to see full results, and mold could have accounted for some overlapping, resistant symptoms. I started him on a mold detoxification protocol after he finished the antibiotics, since the binders used to detoxify mold can interfere with antibiotic absorption. Although his symptoms continued to improve, he began to complain months later of some occasional shortness of breath and sweats—classic malarial-type symptoms. We sent off a repeat Babesia FISH test, and it confirmed that he had an active infection (see chapter 7 for details). He now needed an eight-week antiparasitic drug regimen for Babesia, followed by several two-week pulses of HDDCT to finish his Bartonella treatment. All of this made an enormous difference; his fatigue disappeared, and he no longer suffers from brain fog, neuropathy, sweats, or shortness of breath. His fatigue only returns when he goes off his hypoglycemic diet.

For Chronic Fatigue Syndrome/Myalgic Encephalomyelitis/Fibromyalgia (CFS/ME, FM)

If you have chronic fatigue, aches and pains in your joints with tender points over muscle groups, insomnia, memory/concentration problems, and low blood pressure from POTS for six months or longer, you meet the criteria for CFS/ME and FM. But if your doctor doesn’t identify all sixteen MSIDS factors and downstream effects, it will be difficult to get better and/or maximally improve. Why? These same symptoms are also seen in Long Covid, chronic Lyme disease with Babesia and/or Bartonella, and mold toxicity, apart from other MSIDS factors increasing symptoms like pain, brain fog, and insomnia. If the root cause of the CFS/ME or FM was not only a virus but chronic bacterial infections, along with a parasite, fungus, and other MSIDS variables, but your doctor thought a virus was the only culprit (and it may have been initially, but other medical factors can occur over time), then taking antivirals alone obviously won’t get you better.

Since all these illnesses have the same symptoms and can all be associated with every one of the sixteen points on the MSIDS map, identify the specific root causes first and get tested for them. Remember, diseases overlap and can change over time. A CFS/ME or FM patient can get bitten by a tick, have mold exposure, burn out their adrenals from continued stress, or develop leaky gut with food sensitivities and MCAS over time. Many of my CFS/ME and FM patients with weakened immune systems developed Long Covid, which requires specialized therapies. Patients can also get new mosquito bites with possible persistent infections, reactivate underlying viral infections like Epstein-Barr virus (EBV) or human herpes virus 6 (HHV-6), and/or have other environmental toxin exposure (heavy metals, wildfire smoke, mold, etc.), complicating their initial clinical presentation.

Medical diagnoses and treatments are not static processes. Impermanence and change are the rule, not the exception. Following symptoms and establishing a differential diagnosis using table 1 helps to establish overlapping factors contributing to your illness.


The suggested testing and treatments in part IV have been used by thousands of my patients and shared with the many doctors (I’ve lost count!) I’ve trained over the years, without long-term ill effects, and where any possible risks are outweighed by immense benefits. Every aspect of the MSIDS map is based on published, peer-reviewed literature, which can be found in the References section on my website, cangetbetter.com. The detailed information in part IV can serve as a road map for you and your medical practitioners, giving you the answers you’ve been seeking to assist in your healing.







PART II The Reasons You Stay Sick






CHAPTER 2 The Three I’s: Immunity, Inflammation, and Infections

Treating the three I’s—immunity, inflammation, and infections—is essential for supporting a healthy body and mind. Unfortunately, we live in a polluted world, and it’s very likely that your immune system is not prepared to handle all the pathogens, toxins, and ensuing stress. Let’s see how you can effectively support a healthy, balanced immune system that’s ready to fight.


I #1: Immunity

Before we move on to inflammation and infections, you need to know some immunity basics and how various MSIDS factors affect your immune system’s ability to function effectively.

Your immune system’s primary function is to fight off pathogens and keep you alive. Seventy to eighty percent of your immune system is located in your gastrointestinal tract, in the intestinal lining, and in specialized areas called Peyer’s patches. These are directly affected by the microbiome—the healthy or unhealthy bacteria, viruses, and fungi in your gut. Other essential parts of your immune system called B cells (from bone marrow) make antibodies to fight bacterial infections, and T cells (from the thymus gland) help fight viruses and cancer. You can improve immunity by feeding it essential nutrients (zinc, vitamin D); maintaining a healthy microbiome (organic plant fiber like flax, chia, or hemp seeds; certain probiotics, prebiotics, and postbiotics); and doing your utmost to protect it from pollution, cigarette smoke, and other toxins. Why? Mold toxins like gliotoxins (showing up in most of my patients) can suppress your immune system.

Although genetics determines a lot of your immunological makeup, meaning that you can be born with an immune system that doesn’t work properly, other factors, like infections and toxins, can play an important role. For example, some bacterial infections like Borrelia (the agent of Lyme disease) and Bartonella (a common bacterium, related to cat scratch disease) can cause acquired immunodeficiency where your B cells don’t work properly. Some people with Long Covid, whose immune system is chronically activated, exhaust their T cells and subsequently can’t properly fight viruses, parasites, or cancer. Many of my patients have Lyme, Bartonella, Long Covid, and mold toxins, with all four affecting their immunity! If we want to stay healthy, we need a healthy immune system, while addressing the root causes of why it may not be functioning properly.


Immune System Basics

When your body doesn’t recognize a foreign substance, called an antigen, it triggers an immune response. A swarm of antibodies and inflammatory molecules are released to fight it off. They can come from the innate immune system (e.g., white blood cells, antimicrobial peptides, complement proteins) and/or the adaptive immune system (which stores information about certain antigens and adapts so you can eradicate them if you’re exposed again). Both systems affect certain key cells and organ systems in the body, which are important in managing chronic diseases.

As smart as the adaptive immune system is in adapting to immunological threats, cell memories can fade over time. Just because you had a particular virus doesn’t mean you’ll have an adequate or better response to a different virus. (You already know this, as you’ve likely had countless colds in your life!) Viruses are also constantly mutating, which is why health departments recommend a yearly seasonal flu vaccine or an updated Covid vaccine, because you won’t have immunity to new strains. A large meta-analysis of multiple studies across different countries showed that influenza vaccination significantly lowered all-cause mortality, reducing death rates by 43 percent. Similarly, Covid vaccination has been associated with a reduced risk of developing Long Covid.

The power of your immune system can backfire, however, in several ways. When it mistakenly attacks your own cells, this triggers autoimmune conditions like lupus, inflammatory bowel disease, and multiple sclerosis. Certain bacteria, viruses, parasites, and environmental toxins, along with an unhealthy gut microbiome, smoking, vitamin D deficiency, sleep disorders, and hormonal/autonomic nervous system dysfunction, can similarly increase autoimmune reactions. Specialized T cells called T regulatory cells (Tregs) also play a role in suppressing an overstimulated immune response and controlling autoimmune reactions, but if they are too powerful, they can allow cancer cells to grow. It’s all about balance.

Cytokines, chemical messenger molecules playing a crucial role in normal immune responses, can also go haywire. You might have a severe immune reaction due to an infection, autoimmune reaction, or another disease, and too many cytokines are released into the blood too quickly. This uncontrolled inflammation is called a cytokine storm.

You feel tired and achy when you have the flu because your body’s increased cytokine production designed to keep you alive creates a lot of inflammation in the process. This process is called sickness syndrome, and it’s meant to force you to rest so your body’s resources can best be used to fight off the infection. Sickness syndrome is linked to major depression, congestive heart failure, autoimmune disorders, asthma, emphysema, chronic Lyme disease, chronic obstructive pulmonary disease, anxiety, pain syndromes, and sleep disorders. The same inflammatory cytokines that are released when you have the flu also occur in rheumatoid arthritis, causing joint pain; are implicated in inflammatory bowel disease; cause the muscle aches and pains in CFS and fibromyalgia, and the brain fog associated with Alzheimer’s disease; and account for the majority of Lyme disease’s chronic symptoms.




The Root Causes of Immune System Dysfunction

Inflammation is at the heart of all chronic disease. Once we get to the root cause(s) of the inflammation, healing can happen at the cellular and organ level.

I’ve had patients tell me that everyone in their family got the flu, or Covid, or a bad cold at the same time, save one. That one lucky person had been exposed to the exact same germs in an infected household, so why did they stay healthy? It is likely due to multiple overlapping factors on the sixteen-point MSIDS map. The six factors on the map that increase inflammation can all potentially cause immune system dysfunction:


	Infections: bacteria, viruses, parasites, fungi

	Toxins: mold (mycotoxins), heavy metals, pesticides, and other environmental toxins

	Microbiome abnormalities: imbalances in the gut microbiota

	Leaky gut with mast cell activation

	Vitamin and mineral deficiencies

	Insomnia increases inflammation and reduces certain kinds of cell functions



Any and all of these can cause immune system dysfunction, as can the ten downstream effects of inflammation. If you are dealing with any issues on this list, testing is essential. The most frequently overlooked causes are:


	Infections and toxins. Many people assume they go right back to a healthy baseline after recuperating from an illness, but that’s often not the case. Some infections persist or cause postinfectious complications with immune dysfunction. Not to mention the multiple toxins we’re exposed to on a daily basis.

	Nutritional deficiencies. Most Americans do not eat a healthy diet, and even those who do are shocked by how nutrient-deficient their food can be. (This is due to soil depletion and other factors.) It requires a much greater intake of the right vitamins and minerals to properly detoxify the large load of environmental chemicals entering the body each day.

	Mitochondrial dysfunction. Mitochondria are needed for the growth and proper functioning of immune cells. When damaged mitochondria release their DNA and proteins into the cell cytoplasm, this triggers inflammation and potentially autoimmune reactions.

	Allergies and food sensitivity/leaky gut/mast cell disorder. A leaky gut allows intestinal contents (bacteria, toxins, undigested food) to cross into the bloodstream and increase inflammation while contributing to autoimmunity.

	Weight issues. Being overweight puts a large burden on your immune system due to the visceral fat around the abdomen being a major source of inflammation.

	The mind-body connection. Any kind of stressful event can depress your immune system and make you sick. The adrenal hormones, which can be depleted by chronic stress, are extremely important for a healthy functioning immune system.

	Genetic predisposition. Having a genetic marker doesn’t necessarily mean you’re going to get sick but can be a contributing factor.





How Do You Know If You’re Immune-Deficient?

*Note: Key strategies for immune system optimization are found in chapter 12.



Basic Blood Tests for Immune Abnormalities

Your doctor should always evaluate you for any immune abnormalities in a standard blood workup during your annual physical, especially if you’re chronically tired, have recurrent infections, or have chronic symptoms after any debilitating illness. These are standard blood tests (except the last one) that should be covered by insurance:


	A complete blood count (CBC) to look at your white cells, neutrophils, lymphocytes, monocytes, eosinophils, and basophils

	Comprehensive metabolic profile (CMP) with electrolytes, liver/kidney function

	C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), D-dimer, and vascular endothelial growth factor (VEGF) evaluate ongoing inflammation in the body and blood vessels

	Natural killer (NK) and CD4/CD8 count (helper T cells/cytotoxic T cells)

	Immunoglobulins (IgA, IgE, IgM, IgG) and IgG subclasses 1–4

	Complement screening with a CH50, quantitative C3 with C4 and C4a levels

	Vitamins (D, A, B, C) and minerals (serum zinc, magnesium, copper, iodine, and red blood cell minerals)

	Basic thyroid/adrenal tests

	Glutathione (GSH) levels since it is the body’s major antioxidant defense and affects viral replication

	A chemokine/cytokine panel can be performed through local and specialty labs like Radiance Diagnostics to evaluate you for Long Covid.







I #2: Inflammation

I is for impossible, intransigent, infuriating inflammation—which underlies all forms of acute and chronic illness.

After decades of treating thousands of chronically ill patients, I have witnessed firsthand how systemic, chronic inflammation inside the body leads to a cascade of damaging effects, causing chronic pain and chronic despair that healing will never happen.

The World Health Organization (WHO) stated in 2024, “At a global level, 7 of the 10 leading causes of deaths in 2021 were noncommunicable diseases, accounting for 38 percent of all deaths, or 68 percent of the top 10 causes.” These included, in descending order: heart disease, Covid, stroke, chronic obstructive pulmonary disease, lower respiratory infections, cancers (lung, trachea, bronchus), Alzheimer’s disease and other dementias, diabetes, kidney diseases, and tuberculosis.

What links these diseases? Inflammation. It also underlies premature aging. And it’s a killer.

It’s not coincidental that I am seeing so many younger patients with issues that used to primarily be seen only in older people. Including cancer. Yet despite inflammation’s catastrophic impact, most mainstream medical practitioners are not even testing for any sources of it! Or if they do find it, they don’t pinpoint all the sources. Without understanding all the sources of inflammation, how can there possibly be an effective and comprehensive treatment for an illness? There can’t.

I see this all the time with my patients infected with Bartonella bacteria. Have you even heard of it? I doubt it—and I doubt that your doctor knows how prevalent it is, which means you won’t get tested. Then if by some minor miracle you do get tested, what complicates matters is that there are at least seventeen different pathogenic Bartonella strains, and to find them, your bloodwork needs to be sent to a specialized lab. It’s incredibly easy to be misdiagnosed, not get the correct treatment, and get even sicker.

It’s time to start thinking outside the box and evaluate the most common medical problems increasing inflammation in those with chronic disease.



Acute and Chronic Inflammation

There are two kinds of inflammation, and that’s one of the reasons why inflammation can be misunderstood.


ACUTE INFLAMMATION

Think of acute inflammation like a sudden fire in your body. It’s defined by five signs: heat, redness, pain, swelling, and loss of function. You actually need this kind of inflammation when you get a cut or a sprain or fall and break your leg. Immediately, the area surrounding the injury becomes red, tender, swollen, and hot; if you’re bleeding, red blood cells will start to clot to prevent further blood loss, eventually turning into a scab. Inflammatory swelling might be painful—but it means your body is reacting by sending more infection-fighting white blood cells and other fluids to start the healing process. This will also make you less inclined to move around and stress the injury site until you are better.



CHRONIC INFLAMMATION AND HOW IT DEVELOPS

Internal, systemic, out-of-control inflammation is what you will be reading about in this book. It can occur anywhere in the body and can take many forms: a headache, nasal congestion, arthritis, heart disease, or even dementia. Any of the disease states that end in “itis” are forms of inflammation. So are most chronic illnesses.

Chronic inflammation is characterized by the simultaneous destruction and healing of various tissues in the body. The major cells involved in this process are immune cells, which produce chemokines and cytokines, inflammatory chemical messengers, as well as various growth factors and enzymes. Without proper treatment, these cells and their inflammatory products can cause inflammation lasting for months or years, leading to resistant chronic symptoms.




Free Radicals and Oxidative Stress

Chronic inflammation leads to the creation of free radicals and oxidative stress.

Free radicals are molecules with unpaired electrons, an essential component of all cellular reactions. But during the process, they must use oxygen to create energy—and too much of it leads to oxidative stress.

Elevated levels of oxidative stress is the top biological mechanism underlying most chronic disease states. When free radicals and subsequent inflammation attack the arteries, for example, this can damage blood vessels and increase atherosclerosis, eventually leading to heart attacks. When they affect the brain, this can lead to strokes, epilepsy, Parkinson’s, or Alzheimer’s disease. Inflammation can cause cataracts or macular degeneration in your eyes, or dermatitis, psoriasis, or scleroderma of the skin. When it affects the lungs, it can worsen asthma, emphysema, or cystic fibrosis. Free radicals and oxidative stress have also been linked to diabetes, aging, and cancer, and to a variety of inflammatory joint diseases, including rheumatoid arthritis and inflammatory bowel disease (IBD).

Fully mitigating the harmful effects of free radicals and oxidative stress requires simultaneously treating the three I’s—immunity, inflammation, and infections—as well as removing toxins and supporting detoxification pathways, balancing hormones and the microbiome, addressing nutritional deficiencies and food allergies, healing leaky gut/mast cell activation, and improving sleep disorders. A good way to start, apart from getting to the root causes of the oxidative stress and treating its downstream effects (i.e., addressing all abnormalities on the MSIDS map and making sure you have evaluated the multifactorial causes of your symptoms listed in table 1), is by making sure you have enough antioxidants.



Using Antioxidants to Manage Free Radicals and Oxidative Stress

Some antioxidants are produced in your body, and others can be ingested in the form of vegetables, fruits, nuts, and whole grains. Made in the liver, glutathione is the body’s primary antioxidant that helps control inflammation while removing toxic chemicals and medications. It also helps with other significant metabolic functions, such as making enzymes, hormones, and new genetic material.

Your body is constantly replenishing glutathione (GSH), but it can be rapidly depleted when you have too much oxidative stress due to a viral infection, or from too many environmental toxins, or neurodegenerative diseases. I generally recommend supplementation, except during cancer treatment. More details can be found in chapter 5.



How Insulin Resistance Drives Inflammation

Apart from the six primary MSIDS factors creating an ocean of inflammation in your body, hormonal dysregulation (a potential downstream effect of the inflammation) can also be a primary factor contributing to an inflammatory response if you have metabolic syndrome. This is a common hormonal problem in the US due to obesity, high glucose and insulin levels, and/or metabolic associated fatty liver disease (MAFLD), affecting roughly one-third of the population. Glucose, or blood sugar—not to be confused with sucrose (white table sugar) or fructose (fruit sugar)—is the primary energy source for your body. It needs to be distributed to all your organs, but this process causes cellular damage en route. That’s where insulin comes in.

Insulin is a hormone made in the pancreas to serve as a molecular delivery service driving the glucose into cells to give them the fuel they need. If, however, you eat a lot of simple carbohydrates and sugars, more glucose will be transported to the cells than they can immediately burn. The cells rebel and resist the insulin. When this happens repeatedly, more insulin gets pumped out to try to manage the glucose that’s still circulating in the bloodstream, and the liver then steps in to convert the glucose into triglycerides, the most common type of fat in your body. The triglycerides need to be stored somewhere, so they’re shunted into your fat (adipose) cells for future use, contributing to obesity and an elevated waist circumference.

Most of that excess sugar goes into your abdomen and belly fat, increasing insulin resistance and inflammation. The excess sugar molecules attach to lipids and proteins, forming advanced glycation end products (AGEs). These AGEs bind to specific protein receptors on cells (RAGEs), which triggers more oxidative stress and inflammation before interfering with insulin signaling, leading to insulin resistance. Insulin resistance in turn can lead to more inflammation, in part by attracting proinflammatory macrophages to the fat cells that secrete high levels of inflammatory cytokines. It’s a vicious circle.

This isn’t usually a problem if you are active and eat a balanced diet without excess calories or a lot of simple carbs, unless you have hormonal dysregulation and insulin resistance associated with conditions like polycystic ovarian syndrome, fatty liver, and/or obstructive sleep apnea. But it is a problem for most people when too much glucose, particularly in the form of the super-concentrated high fructose corn syrup commonly found in packaged foods, enters the body. This is why people gain weight, especially in their belly. Belly weight is a clanging warning bell that these excessive fat stores are a likely result of insulin resistance, as well as a cause of insulin resistance.

Back when humans were hunter/gatherers and had no steady food supply, the body’s storage system of excess glucose made sense. But not anymore. The rise of processed junk foods and unhealthy eating habits have led to an epidemic of obesity, which unfortunately starts young for many people. A study published in October 2024 in Science, entitled “Exposure to Sugar Rationing in the First 1000 Days of Life Protected Against Chronic Disease,” showed that “early-life rationing reduced diabetes and hypertension risk by about 35 percent and 20 percent, respectively, and delayed disease onset by 4 and 2 years.” In other words, being fed a lot of sugary items early in life can set you up for multiple chronic problems years later.

Metabolic syndrome continues to be one of the most dangerous sources of inflammation, because it increases the risk of many different diseases. These include cancer, cardiovascular disease, type 2 diabetes, chronic kidney disease, chronic liver disease, polycystic ovarian syndrome, strokes, as well as Alzheimer’s disease. For more details, see chapter 11.



Why Does Inflammation Become Chronic?

There are many reasons why inflammation becomes chronic:


	People don’t know they have it. For instance, many people who are tired and depressed don’t realize that they have multiple treatable conditions on the MSIDS map.

	They’re told by medical professionals that they don’t have it.

	They do have a firm diagnosis but are not being treated properly for it, so the inflammation continues unabated, worsening other conditions.

	The treatments they get aren’t working and other solutions need to be explored.

	The treatments could work but take a long time, are prohibitively expensive, and have unpleasant side effects.



One frequent problem with treating chronic inflammation is that doctors may look in the wrong places, apart from it being caused by so many different factors. In fact, recent research published by Dr. Raz Yirmiya in Brain, Behavior, and Immunity showed that chronic inflammation may lead to chronic depression, which would explain why so many people are not helped by prescribed antidepressants. In my medical practice, I often find underlying infections and toxins like Borrelia, Bartonella, and mycotoxins (and occasionally heavy metals) as primary drivers of neuropsychiatric symptoms, followed by leaky gut/mast cell activation, chronic insomnia, hormonal dysregulation, and vitamin and mineral deficiencies. Usually there is also underlying and unresolved emotional trauma that has been stored in our cellular memory. Once all the inflammatory triggers have been diagnosed and properly treated, including working with mental health professionals while doing limbic retraining, there are significant improvements in physical and mental health.



Ensuring a Healthy Inflammatory Response in Your Body

It starts with the three basic pillars of health: diet, exercise, and sleep, followed by incorporating certain nutritional supplements that have been proven to support detoxification and a healthy inflammatory response.

If you were to come to our home for a cup of coffee (yes, coffee is a source of antioxidants), you would notice that our kitchen counter has a large array of nutritional supplements that my wife and I have been taking for years, in the hope of staving off brain inflammation, neurodegeneration, cardiovascular disease, respiratory illnesses, as well as cancer. That is in part because my closest family members have all died of different forms of cancer. It is unclear what part of my family history is due to genetics, environmental toxin exposure (many lived in downtown Brooklyn during industrialization), or widespread smoking history. Whatever the reason, I decided about twenty years ago when my mother passed away from a rare form of lung cancer to start investigating methods to strengthen my immune system, lower inflammation, reduce my risk of infections, and support detoxification from environmental chemicals. This is why my wife and I follow a Mediterranean-style/Paleo diet, with at least twenty minutes of exercise per day and seven to eight hours of sleep each night.

*Note: In part III, you’ll see how to determine the sources of your inflammation. Then, all the chapters in part IV will give you the specifics you need to reduce it. The list of the nutritional supplements I take every day, and those that I recommend to many of my patients, are in chapter 5, and lifestyle changes are in chapter 13.




I #3: Infections

Global infections are spiraling out of control. It doesn’t matter how robust your immune system or how minimal your inflammation—anyone can get an infection—your response to any of the four kinds of infections is what determines a full recovery… or not.


About Bacteria

Bacteria are single-celled microorganisms. A single Staphylococcus bacterium cell measures about one-millionth of a meter in size. (FYI: Viruses are one hundred times smaller!)

Bacteria have been on this planet for eons longer than we have, and doubtless will persist long after we’re gone. In fact, the earliest bacteria specimens have been found in fossils estimated to be 3.5 billion years old. That makes them the oldest life-form on earth.


YOUR GUT MICROBIOME

The gut microbiome contains approximately 100 trillion bacteria (more than there are stars in our galaxy), along with a broad range of viruses and fungi. If you’ve ever needed antibiotics—the medicine that kills off specific, harmful bacteria while also killing off good bacteria—and you’ve gotten an upset stomach, diarrhea, and/or a yeast infection, you’ve realized just how having the right balance of the useful organisms in your gut is essential for health. The microbiome influences all these bodily functions:


	Immune system functioning, where imbalances in the microbiome predispose toward inflammation and autoimmune illnesses like rheumatoid arthritis and multiple sclerosis; neurological diseases like Parkinson’s and Alzheimer’s disease; and metabolic syndrome (a precursor of diabetes and heart disease)

	Proper digestion

	Metabolism, weight gain/loss

	Hormones

	Protection from certain pathogens

	Cancer risk

	The wrong type of bacteria can even cause unhealthy aging and affect your mental health. This is why I’ve referred to the gut biome as the “psychobiome.”





YOUR SKIN MICROBIOME

Your skin also has its own microbiome—over a million bacteria on every square centimeter of skin. It’s its own ecosystem. It too can be ravaged by opportunistic bacteria, such as P. acnes, responsible for the misery of acne. More serious infections like cellulitis (usually caused by strep or staph infections) or MRSA (methicillin-resistant Staphylococcus aureus, the “flesh-eating bacteria”) can be fatal.




Why Bacterial Infections Persist

Before antibiotics were invented, there were few options to treat bacterial infections. Now, nearly one hundred years after the discovery of penicillin, other mistakes are leaving us far more vulnerable to these infections. Why? Two primary reasons: antibiotic resistance and persister cells.


ANTIBIOTIC RESISTANCE

Since antibiotics can only kill certain bacteria, they can never treat infections caused by anything else, such as viruses or fungi. But because people often insist on getting something from their doctors when they’re sick—and sometimes doctors think it’s best to take antibiotics as a precaution against secondary infections—antibiotics are sometimes unnecessarily prescribed. This often happens with a viral upper respiratory infection or viral ear infections.

Doing this not only wastes money but can cause debilitating side effects. It also can lead to antibiotic resistance, where a medication that once worked well is no longer effective. What’s worse is that an estimated 40 percent of all antibiotics produced are used as feed additives for animals; in 2020, the United States used nearly twice as many antibiotics per kilogram of livestock as Europe. The World Health Organization and the European health authorities have designated this overuse of antibiotics as a major factor contributing to higher levels of antibiotic resistance in some human infections, and little has been done about this relentless overuse—every time you eat meat, you’re unwittingly ingesting the same antibiotics fed to the animals.

Antibiotic resistance develops not just from overuse and misuse, but because bacteria are cunning creatures—they haven’t been around for 3.5 billion years without developing characteristics that keep them going… and going… and going. They continue to mutate and evolve so they won’t die out. They manage to survive by a mechanism called persister cells and biofilm formation.



WHAT ARE PERSISTER CELLS?

Persister cells do exactly what they sound like, unfortunately—they persist, which makes them especially dangerous and hard to cure. These microbial cells are a subpopulation of resistant cells that can survive antibiotics or other medications. Often, they hide in biofilms, which are clumps of microbes with cells that stick to each other or on the surface of other cells embedded in a protective matrix. They can lie dormant (either non-growing or slow-growing) and can reactivate when conditions are favorable. Certain chronic and slow-growing infections like tuberculosis and leprosy are caused by persister bacteria and can take up to one year or longer to treat. Persisters not killed by antibiotics can revert to active bacteria in the future when antibiotics are no longer present, and they are in large part responsible for a relapse of the infection.

Persisters have been recognized for other chronic bacterial infections like syphilis (a spirochetal cousin of Lyme disease), as well as bacteria involved in chronic heart valve infections (endocarditis), brucellosis, and Q fever (Coxiella burnetii) from infected animal products/ticks.

Many persistent infections also involve biofilm formation, such as:


	Lyme disease (Borrelia burgdorferi), Bartonella spp., Candida spp.

	Gum infections (periodontitis)

	Sinus infections

	Otitis media (inner ear infections with infections with multiple bacteria, including S. pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis)

	Prosthetic devices (valve and joint replacements)

	Prostate infections (chronic prostatitis)

	Dermatological fillers and breast implants





ABOUT VIRUSES

The deadliest month in US history was not during our Revolution, the Civil War, either of the World Wars, on 9/11, or during Covid. It was October 1918, when nearly 200,000 Americans died from what was then called the Spanish flu. Yes, 200,000 deaths in one month. From a virus. If we had the same kill rate now, that would roughly be the equivalent of the 600,000 dead soldiers in the Civil War.

Viral infections are often confused with bacterial infections. They both can make you very sick or kill you. They both can be treated with specific medications, but an antiviral can’t get rid of bacteria, and vice versa. They’ve both been plaguing this planet for eons. No one knows how and when viruses showed up billions of years ago—only that they likely did before living cells evolved, and that 4–8 percent of the human genome (our full genetic profile) contains many of these ancient viruses. These are referred to as human endogenous retroviruses (HERVs—the modern cousin of HERVs is HIV). So, when you hear about a new virus, odds are it’s an old virus with a new twist.



HOW VIRUSES MUTATE AND SPREAD

Contrary to what you see on a bottle of spray cleanser, you can’t “kill” a virus because you can’t “kill” something that isn’t alive. Viruses aren’t cells or organisms like bacteria. They’re inanimate. They’re things, infinitesimally minuscule hollow structures with an outer shell. Their sole function is to replicate. Because a virus is not alive, it can only “survive” by invading the cells of a living host, hijacking their DNA or RNA, and then using this information to replicate and mutate while doing so. Over and over again.

Viral influenza particles have two structural proteins on their outer shell: H for hemagglutinin and N for neuraminidase. With 15 different H proteins and 9 different N proteins, there are 135 possible combinations of viruses no one wants to catch. The three primary types of viral influenza A that infect humans are H1N1, H1N2, and H3N2. These can shift back and forth and sometimes shift into pandemic favorability; the Spanish flu was H1N1.

Like persister bacteria, viruses are cunning. If they replicate too quickly or too efficiently, they not only kill the hosts but might eradicate themselves in the process. That’s why they mutate. When this happens, the new viral particles aren’t perfect replicas. This allows them to not only persist but quickly evolve into new forms that can then infect new hosts… because remember, the virus’s sole function is to replicate.

Once inside hijacked cells, viruses acquire new genetic characteristics either by antigenic drift (viral surface proteins change from random errors in copying the genetic code over time) or from antigenic shift (when two similar viral strains affect a cell at the same time, and exchange genetic material, i.e., the equivalent of viral sex).

When a virus replicates, it can turn on a switch in our cell nucleus called NFKappaB, which increases inflammation—not only damaging tissues and organs but also allowing further viral replication. Whether a virus makes you very ill or not depends on not just the virus itself, but your immune system. Although some viruses can be beneficial, like certain ones found in our GI tract (virome) known as bacteriophages—when they infect our beneficial gut bacteria, this promotes metabolic functions that the cell would otherwise not be able to do, like protecting us from some age-related diseases—others are unpredictable nightmares.

Some of these nightmare viruses stay latent in the body, like herpes zoster (shingles) from a chickenpox infection; it can emerge decades later when the immune system can’t keep it in check. Some decide to come out and play from time to time, like the Epstein-Barr virus, and can drive autoimmune reactions like multiple sclerosis or cancerous changes (Burkitt’s lymphoma). Some cause minor inflammatory reactions, with mild flu-like symptoms, headaches, and fatigue








About Parasites




	It just takes one single-celled protozoan to multiply and make you sick. Transmission for gut protozoa usually comes from contamination via the fecal-oral route; blood or tissue transmission is via a fly, tick, or mosquito bite. The diseases they most commonly cause are malaria, babesiosis, amebiasis, giardiasis, toxoplasmosis, and trichomoniasis. Chagas disease, caused by the Trypanosoma cruzi parasite, is the newest spreading parasitic infection in the US.

	Helminths are parasitic worms. Poor hygiene, sanitation, warm temperatures, and impoverished living conditions create ideal circumstances for transmission. According to the CDC, soil-transmitted helminths (flukes, tapeworms, roundworms, whipworm, hookworm, Ascaris), which spread through contamination with human feces, are the most common human parasites in the world.

	An ectoparasite is one that lives outside the host, such as on human skin or the fur of an animal. They are either insects (flies, lice, fleas, bedbugs) or arachnids (ticks, spiders, mites). A deer tick bite can transmit Lyme disease (Borrelia burgdorferi), hard tick relapsing fever (Borrelia miyamotoi), Anaplasma (bacteria), and Babesia spp. (parasites), and cause Powassan encephalitis (viral inflammation in the brain); a flea bite can give you the plague or bartonellosis; lice can transmit typhus and Bartonella quintana (trench fever).







About Fungus




	Candida albicans is a yeast normally present in the gut in limited, safe amounts, making it either commensal or pathogenic when an overgrowth is triggered after a course of antibiotics kills off good as well as harmful bacteria, or when a diet is overloaded with simple carbohydrates and sugars. Candida is very common but often undiagnosed. We find that a certain percentage of our patients with a chronic fatiguing, musculoskeletal, neuropsychiatric illness have Candida overgrowth in the gut. Treatment leads to significant improvement.

	Mold is everywhere. It’s been around for hundreds of millions of years, is spread easily through spores, and thrives in damp and/or wet conditions. Climate change with its warmer temperatures and risk of flooding is making mold overgrowth even worse, yet many medical practitioners don’t even ask about exposure or its potential for causing different respiratory ailments. I’ve found that many of my chronic Lyme patients test positive for multiple mold toxins. In addition, a class of mold toxins called gliotoxins are immunosuppressive—meaning that they impact the immune system’s ability to combat Lyme and multiple co-infections.

	Zoonotic fungi spread from animals to people (like zoonotic viruses). Ringworm is a common one, and it’s misnamed as it’s not a worm! Important fungi that pose health dangers, which are increasing in prevalence as the climate warms, are coccidioidomycosis (Valley fever), a fungal infection of the lungs that can cause destructive lesions of the skin, bones, and brain; histoplasmosis, a fungal infection spread by bats that causes inflammation in the mediastinum (the space in the chest between the lungs and vital organs); and Candida auris, a highly resistant fungus now found in hospitals. If your immune system is suppressed, you become more vulnerable to all these infections.







About Vaccines and Your Immune System
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