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ABBREVIATIONS







	AAD

	Advanced Autonomic Dysfunction (similar to DAN, without the Diabetes)




	AFib

	Atrial Fibrillation




	ALA

	Alpha-Lipoic Acid




	ANS

	Autonomic Nervous System




	ATP

	Adenosine Triphosphate




	BP

	Blood Pressure




	CAN

	Cardiovascular Autonomic Neuropathy




	CFS

	Chronic Fatigue Syndrome




	CoQ10

	Co-Enzyme Q10




	DAN

	Diabetic Autonomic Neuropathy (similar to AAD, with Diabetes)




	EDS

	Ehlers-Danleos Syndrome




	FDA

	United States Food and Drug Administration




	GI

	Gastrointestinal




	HR

	Heart Rate




	LFa

	Low Frequency area, the Sympathetic measure




	ME

	Myalgic Encephalomyelitis




	OD

	Orthostatic Dysfunction




	OI

	Orthostatic Intolerance




	P&S

	Parasympathetic and Sympathetic




	PE

	a “dynamic” Parasympathetic Excess




	PEM

	Post-Exertional Malaise




	POTS

	Postural Orthostatic Tachycardia Syndrome




	PTSD

	Post-Traumatic Stress Disorder




	QoL

	Quality of Life




	RFa

	Respiratory Frequency area, the Parasympathetic measure




	SB

	Sympathovagal Balance (=[resting LFa]/[resting RFa])




	SE

	Sympathetic Excess




	SW

	Sympathetic Withdrawal




	VTach

	Ventricular Tachycardia






CONTENT FORMAT

After the Introduction (including the Background, Mind-Body Wellness Program Basics, Parasympathetic and Sympathetic (P&S) Monitoring, and Disclaimers), the main body of the book is written in two parts (see the next two pages as the example): one part to the patient or the patient’s loved ones and one part to the physicians. The patient part is written on the right hand page (the odd-numbered pages) and the physician part is written on the left hand page (the even-numbered pages). Essentially the same information is presented in both parts, just using different styles (“languages”) to communicate the information. In this way, patients (if interested) may see what the doctors may be, or as we believe should be, considering, and the physicians will have an example of a way of communicating with their patients, especially in the autonomic field which is poorly understood and even less well taught.
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FOR PHYSICIANS

In the main body of the book, left hand (or even-numbered) pages are written for Physicians.

While other Dysautonomia books explain how to manage patients with autonomic dysfunction, we look to provide more information to help physicians treat autonomic dysfunction (aka, Dysautonomia). Furthermore, assuming no end-organ damage or genetic causes, we believe the recommendations herein will help physicians to work with their patients to restore health and even wellness, if certain lifestyles are adopted.

This book will lean heavily towards supplements and lifestyle treatments for Fatigue and Dysautonomia. The primary reason is that there are only two pharmaceuticals (Midodrine and Northera) approved for autonomic dysfunction. All other pharmaceuticals that are recommended are off-label recommendations. In fact, there are now more supplements and lifestyles recommended in large, multi-center studies for dysautonomia (including dosing; e.g., Alpha-Lipoic Acid, Fish Oil, Co-Enzyme Q10, and Exercise) than approved pharmaceuticals.

We include information to enable the physician to provide:


• Thorough, clinical assessments,

• Patient education upon diagnosis,

• Assistance with interpreting and understanding the results of Parasympathetic and Sympathetic (P&S) Monitoring,

• Possible therapy options, including short-term, long-term, and life-long.



FOR PATIENTS AND THEIR LOVED ONES

In the main body of the book, right hand (or odd-numbered) pages are written for Patients.

While other Dysautonomia books explain how you the patient should live with autonomic dysfunction (aka, Dysautonomia), we look to help you to overcome your Dysautonomia and associated Fatigue. As we have helped countless numbers of patients in the past, we hope to help you to reclaim your life by improving your quality of life and reducing the numbers of symptoms, medications, and costs associated with Fatigue.

As we have, and continue to do, these general therapy recommendations must be tailored specifically to you the individual patient. Therefore, the recommendations herein are not “one-size fits all.” They must be considered by your Physician specifically for you in light of your individual medical and personal history. Please do not consider any statement in this book as a diagnosis or prescribed therapy plan. These are guidelines to help educate. Again, THE INFORMATION IN THIS BOOK MUST BE CONSIDERED BY A PHYSICIAN AND APPLIED BY A PHYSICIAN BASED ON YOUR CLINICAL HISTORY.

We hope that the information contained herein will restore hope for a better life and faith in the healthcare system, to enable you to work with your physician toward wellness. While not everyone, we have indeed helped most patients become active again and return to being a contributor to society. This is not to say that you may not need therapy life-long. In fact, most do. However, the therapy may not require pharmaceuticals.

THE INFORMATION IN THIS BOOK IS NOT FDA APPROVED. IT IS MEANT ONLY AS RECOMMENDATIONS FOR YOUR CONSIDERATION, GIVEN THE MEDICAL AND INDIVIDUAL HISTORY AND CURRENT CONDITION OF YOUR INDIVIDUAL PATIENT. PLEASE DO NOT CONSIDER ANY STATEMENT IN THIS BOOK AS A DIAGNOSIS OR PRESCRIBED THERAPY PLAN. THESE ARE GUIDELINES TO HELP EDUCATE.

The primary basis for this book is the science text: DePace NL and Colombo J. Clinical Autonomic and Mitochondrial Disorders – Diagnosis, Prevention, and Treatment for Mind-Body Wellness. Springer Science + Business Media, New York, NY, 2019 [1]. For a more in-depth discussion on P&S Monitoring consider the science text: Colombo J, Arora RR, DePace NL, Vinik AI. Clinical Autonomic Dysfunction: Measurement, Indications, Therapies, and Outcomes. Springer Science + Business Media, New York, NY, 2014 [2]. This book focuses the science on Fatigue in a less formal style. Enjoy!
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We include information to educate you the patient so that you may work better with your physician and achieve health and wellness. To this end, we explain:


• How the P&S branches of the autonomic nervous system should work together, in balance;

• How Dysautonomia (P&S imbalance) contributes to your symptoms of Fatigue;

• Why you may not have been properly diagnosed in the past;

• The clinical differences between Chronic and Persistent Fatigue;

• What to expect in working with your physician; and

• How to help;



Be Well!
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INTRODUCTION

Background

Fatigue: chronic or persistent? Chronic Fatigue Syndrome (CFS) is a specifically defined disorder (or syndrome). As such, not all patients that complain of fatigue fit the classification. As a result, not all patients that complain of fatigue are well treated, and some of those that do fit (or are force-fitted) into the CFS classification are perhaps over-medicated or ill-served. Those that do not fit, or should not fit the CFS classification, we will suggest that they have “Persistent Fatigue.”

This still leaves the question: “How do we differentiate the two and thereby better define treatment?”

Measurements from the Autonomic Nervous System (ANS), specifically the Parasympathetic and Sympathetic (P&S) Nervous Systems is more information [2]. First, it is not only more information from a generalized population perspective. It is more information that is specific to the individual patient. From our experience, this more specific information, when added to the patient’s own history and physiology, enables physicians to refine the classification and plan more individualized therapy and treatment. Treatment that is based on, and therefore more specific to, your (the patient’s) own history and individual physiology.

17 MILLION PEOPLE AND GROWING

You are not alone! CFS (also known as Myalgic Encephalomyelitis, collectively referred to as ME/CFS) is estimated to affect over 17 million people world-wide, according to the ME Action Network, a world-wide advocacy group. In the United States alone, the CDC estimates that over 880,000 people are diagnosed with ME/CFS, but believes that over 2.5 million is the actual number. This suggests that 1.62 million are left undiagnosed. If this ratio is applied to the world-wide number, then there is an estimated 48.3 million people suffering from CFS with about 65% of them undiagnosed. This number does not include what we are calling Persistent Fatigue, which may accompany depression, anxiety, hypermobility (Ehlers-Danlos Syndrome, aka, EDS, a collagen gene disease), heart disease, multiple sclerosis and many other neurological diseases, over medication, and more. ME/CFS, specifically, is known to affect women more than men; approximately 75% of ME/CFS patients are female and 25% are male, and it is estimated that up to 90% are undiagnosed. Of those diagnosed, up to 75% are unable to work, up to 25% are housebound or bedridden, and only about 5% are known to recover. These are appalling statistics. More information is needed to improve these statistics.

You may have also heard CFS called Systemic Exertion Intolerance Disease. To prevent confusion we will stay with either CFS or Persistent Fatigue. Again, CFS has a very specific set of criteria upon which it is diagnosed, and is therefore differentiated from “Persistent” Fatigue. In our terminology, Persistent Fatigue applies to everyone else who is persistently fatigued and not diagnosed with CFS.

CHARACTERISTICS

Symptoms of Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) may appear similar to many other illnesses and there is no test to confirm ME/CFS. This makes ME/CFS difficult to diagnose. The illness can be unpredictable. Symptoms may come and go, or there may be changes in how bad they are over time.

To distinguish ME/CFS from other illnesses, a doctor will need to do a thorough medical exam. This includes asking many questions about the patient’s health history (physical and mental) and current illness and medications and asking about the symptoms to learn how often they occur, how bad they are, and how long they have lasted, and may also include ordering a number of lab and clinical tests. It is also important for doctors to talk with patients about how the symptoms affect their lives.

CFS is a complex of symptoms characterized by fatigue for a long period of time, usually more than six months, in which a person’s daily activities are significantly curtailed. As indicated above, a great majority of patients become disabled or are unable to maintain gainful employment. Also, Quality of Life (QoL) is severely affected. There are many definitions for the term “Chronic Fatigue Syndrome” or the alternates. These definitions have changed over time. Significant problems with post-exertional fatigue are a hallmark of this syndrome. Also, sleep problems, autonomic dysfunction with orthostatic-related symptoms, cognitive impairment, and memory impairments are part of the disorder.

Five primary symptoms that are required for diagnosis are:


• Greatly lowered ability to do activities that were usual before the illness. This drop in activity level occurs along with fatigue and must last six months or longer. People with ME/CFS have fatigue that is very different from just being tired. The fatigue of ME/CFS is not relieved by sleep or rest.

• Worsening of ME/CFS symptoms after physical or mental activity (including just taking a shower) that would not have caused a problem before illness. This is known as post-exertional malaise (PEM). People with ME/CFS often describe this experience as a “crash,” “relapse,” or “collapse.” During PEM, any ME/CFS symptoms may get worse or first appear, including difficulty thinking, problems sleeping, sore throat, headaches, feeling dizzy, or severe tiredness. It may take days, weeks, or longer to recover from a crash.

Sometimes patients may be house-bound or even completely bed-bound during crashes. People with ME/CFS may not be able to predict what will cause a crash or how long it will last.

• Sleep problems. People with ME/CFS may not feel better or less tired, even after a full night of sleep. Some people with ME/CFS may have problems falling asleep or staying asleep.

• Problems with thinking and memory. Most people with ME/CFS have trouble thinking quickly, remembering things, and paying attention to details. Patients often say they have “brain fog” to describe this problem because they feel “stuck in a fog” and not able to think clearly.

• Pain is very common in people with ME/CFS, but not all have pain. The type of pain, where it occurs, and how bad it is varies a lot: muscle pain (including “coat hanger” pain, which is a pain between the shoulder blades and up the neck, and myalgias), joint pain (polyarthralgias), digestive pain (including sore throat), tender lymph nodes, new headaches, or other generalized pain syndromes. The pain patients with ME/CFS feel is not caused by an injury. These pain syndromes are also associated with EDS and Postural Orthostatic Tachycardia Syndrome (POTS), both of which involved dysautonomias.



Another common complaint is worsening of symptoms while standing or sitting upright. This is called Orthostatic Intolerance. People with ME/CFS may be lightheaded, dizzy, weak, or faint while standing or sitting up. They may have vision changes like blurring or seeing spots.

The cause of CFS is not known. Dysregulation of the Autonomic Nervous System has been implicated, as well as infection, immune system abnormalities, and mitochondrial dysfunction. However, CFS is correlated with Autonomic disease [3-7] and Mitochondrial disease [8-10], and may be a result of both. Note: The autonomic and mitochondrial implications are the reasons for the writing of this book to focus our approach as published in the science text: DePace NL and Colombo J. Clinical Autonomic and Mitochondrial Disorders – Diagnosis, Prevention, and Treatment for Mind-Body Wellness. Springer Science + Business Media, New York, NY, 2019. An association with certain genetic markers or a history of childhood trauma may be causal factors. Studies on genetics have shown a familial predisposition of CFS, although the studies have been small. Because CFS may cause sore throat, lymphadenopathy, arthralgias, and muscle pain, it has been linked to the immune system and inflammatory process. Most of the studies have been inconclusive regarding characteristic immune features of CFS. Childhood trauma is implicated since CFS seems to affect children and teenagers more than adults, although fatigue is also common in adults over 40 years of age. In general, the effects of trauma, including Post-Traumatic Stress Disorder (PTSD) and concussion, also involve fatigue.

ME/CFS is a heterogeneous group of patients. Recent studies [11-15] suggest triggering insults such as infections can cause autoantibodies and oxidative stress to dysregulate cellular and specifically mitochondrial energetics (see figures, next two pages), both of which may lead to exercise intolerance. Other common symptoms of ME/CFS may be due to (1) disturbed gut microbiota possibly leading to “leaky-gut” or other GI consequences; (2) microglial activation and inflammation of the nervous system, including the central nervous system, possibly leading to chronic pain due to allodynia and hyperalgesia; (3) neuronal inflammation is important in the pathophysiology of creating many disabling symptoms; (4) high levels of pro-inflammatory cytokines and low levels of antioxidants, such as CoQ10 or Glutathione, have been reported; or (5) abnormalities of the Hypothalamus-Pituitary-Adrenal Axis possibly leading to “delayed cortisol awakening” possibly leading to unrefreshing sleep. We recommend ALA because Glutathione does not penetrate into the Mitochondria whereas ALA does and helps to recycle Glutathione, along with many other benefits.
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Figure Legend: Schematic diagram showing various viral pathogens potentially associated with ME/CFS and possible molecular mechanisms altered by these pathogens that can contribute to ME/CFS development [adapted from 16].
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Figure Legend (opposite page): Main stages and location of energy metabolism in a human cell (left), and simplified details of a mitochondrion showing the main metabolic cycles and the oxidative phosphorylation respiratory chain (right). The outer mitochondrial membrane is highly permeable whereas the inner membrane is permeable only to water and gases. Special carrier and Translocator proteins pass reactants through it. At the top are the proteins involved in the respiratory electron transfer chain (ETC) and in the transfer of ATP and ADP between the cytosol and mitochondrion. ADP and Pi are combined by ATP synthase to make ATP. The ADP/ATP Translocator opens OUT to transfer ADP into the matrix and opens IN to transfer ATP to the cytosol. Nicotinamide adenine dinucleotide plays a key role in its oxidized form NAD+ and its reduced form NADH + H+ in carrying and transferring protons (H+) and electrons (e−) [17].



Researchers [17] used an Adenosine Triphosphate (ATP) profile test (see Appendix 1) in neutrophils to establish mitochondrial dysfunction in ME/CSF patients. They concluded “our observations strongly implicate mitochondrial dysfunction as the immediate cause of CFS symptoms (see figures, previous two pages). However, we cannot tell whether the damage to mitochondrial function is a primary effect or secondary effect to one or more of a number of comorbidities, for example, cellular hypoxia or oxidative stress, including excessive peroxynitrates.” A familial aggregation of ME/CFS has been noted. Metabolic differences in ME/CFS patients demonstrate inability of CFS Peripheral Blood Mononuclear Cells (PBMCS) to fulfill cellular energetic demands both under basal conditions and when Mitochondria are stresses during periods of high metabolic demand such as hypoglycemia.

The concurrence of similar autoantibodies in patients with POTS [17] (which may be comorbid with Vasovagal Syncope) and ME/CFS (particularly muscarinic and adrenergic receptor abnormalities) is more than coincidental. Parasympathetic and Sympathetic dysfunction and ME/CFS are apparently “joined at the hip.” Ehlers-Danlos Syndrome (EDS) and Hypermobile patients may have a genetic predisposition to autoimmunity and mitochondrial dysfunction. Many of these patients also manifest autonomic (P&S) dysfunction and ME/CFS. POTS, EDS and ME/CFS all have significant fatigue as a common symptom with a “dynamic” Parasympathetic Excess (PE) as a common dysautonomia. PE is central to Vasovagal Syncope [18]. Many of the symptoms of EDS or Hypermobility are due to “leaky” connective tissue which causes an excessively active immune system, which is associated with PE since the Parasympathetics control the immune system. We also find that PE is significantly associated with ME/CFS [18]. The adrenergic abnormalities may be explained by PE, including excessive adrenergic or Sympathetic activity. With PE, Sympathetic Excess is secondary, due to the Sympathetic response being abnormally amplified by the Parasympathetic increase (rather than the decrease that is expected to happen normally) [18]. In fact we believe, the autoimmunity to also be associated with PE. PE causes an overactive immune system, which in more normal patients may lead to autoimmunity. PE mediated autoimmunity results from the immune system being excessively active, and having exhausted any invading entities, turns on the host. We have seen that relieving PE has relieved some autoimmune symptoms, especially in the absence of autoantibodies relating to that symptom [personal observation. A fully referenced and illustrated version of this previous section is available at https://franklincardiovascular.com].
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