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Thank You For Attending Our Conference!
Conference Ground Rules

Here are a few ground rules to assure the conference runs smoothly for everyone.

1. Please do not share study results publicly (on blogs, Twitter, etc.) until the researcher’s
presentation is finished.

2. Please do not take and publicly share direct video or slides of the presentations. Doing so
may jeopardize publication of the study later in a scientific journal. If you want to report a study
in your own words (except for scientific terms, which may not be able to be substituted), that is
acceptable.

If you wish to use direct video clips of presentations or slides, please contact us at
iacfsmeorg@gmail.com OR the researcher(s), respectively.

4. Use Zoom Chat for technical issues only, starting messages with “T” or “@T” for tech. Avoid
using chat for other  purposes.

5. Send questions to speakers using Zoom Q&A. Identify the speaker by name or number (Dr.
R”, “S1” for speaker 1). This can be done during/ after their talk. Questions will be answered live
during the Q&A sessions. You can upvote others’ questions by clicking the “thumbs up” icon.

6. The conference is a public forum. Please avoid sharing personal/ sensitive information even if
it appears to be “Private” on Chat or Q&A. In Gather, there are “private spaces” where more
private conversations can be held between people (number of seats = number of people) but still
use caution with confidential information.

7. After the conference, a link to a recording of the meeting will be sent to registered
attendees for your personal use. Look for an e-mail 7-10 days after the meeting.

8. This Conference Program is the property of IACFS/ME. Please do not copy or distribute
this program in whole or in part without our permission. If you have questions, please
contact us at membership@iacfsme.org. The text of individual research abstracts belongs to the
individual research groups: they should be contacted if specific text is to be quoted.

9. Breaking Rules 1, 2, 7 and 8 may result in removal from our conference and inability to
participate in future conferences.

Thank you for your understanding!
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Welcome to the 15th IACFS/ME Research and Clinical Conference!

On behalf of the board of directors of IACFS/ME, I would like to warmly welcome you to our
research and clinical conference. This is a unique 3 ½ day international meeting focused on
myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS). Our featured speakers will
address: Immunology of long COVID (Dr. Akiko Iwasaki), Pathophysiology of exercise
intolerance in ME/CFS & long COVID (Dr. David Systrom) and Postural Orthostatic
Tachycardia Syndrome Research Update & Review (Lauren Stiles, JD).

We also will be presenting a specialty symposium on capturing post-exertional malaise, titled
“Provocative Maneuvers”. We’ve reserved plenty of time for Q and A – a must for a field with
so many disparate lines of scientific study. Also, we have a new virtual platform called Gather,
where attendees can talk with each other one-on-one or in larger groups in real time.

Please know that your ongoing support helps to sustain our organization and the benefits we
provide. This includes our peer review journal (Fatigue: Biomedicine, Health and Behavior), a
practice primer, and timely position statements on critical issues.

With best regards,

Fred

Fred Friedberg, PhD

President

IACFS/ME

About IACFS/ME

IACFS/ME is an international, non-profit organization of clinicians, scientists,
professionals, patients, and advocates dedicated to the care and research of people affected
by myalgic encephalomyelitis/ chronic fatigue syndrome (ME/CFS), fibromyalgia, and
other related conditions. Founded in 1990, the leadership and membership of IACFS/ME
includes many internationally recognized researchers, clinicians, and other professionals.
Patients, caregivers, individuals, foundations, businesses, and any other interested parties are also
welcomed to join us in our mission.

We publish a peer-reviewed medical journal (Fatigue: Biomedicine, Health, and Behavior),
organize international conferences, educate professionals and the public about ME/CFS, and
promote science-based care, research, and public health policies.
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Help us succeed! Consider joining IACFS/ME as a member; volunteering on our Board,
Committees, fundraising team, or special projects; or by donating funds. To find out more,
visit our website at iacfsme.org.

IACFS/ME Board Members

President Fred Friedberg, PhD
Vice President Lily Chu, MD, MSHS
Treasurer Charles Lapp, MD, MBME
Board Members Sonya Gradisnik-Marshall, PhD

Luis Nacul, MBBS, PhD
Theresa Dowell, DNP, PT
Irina Rozenfeld, DNP, MSHS, APRN, ANP-BC
Rochelle Joslyn, PhD

Thank You to Our Generous Supporters!

The mission of the National Institute of Health
www.nih.gov is to seek fundamental knowledge about the
nature and behavior of living systems and the application
of that knowledge to enhance health, lengthen life, and

reduce illness and disability. Funding support for 1-R13-NS-115399-01 was provided by the
National Institute of Neurological Disorders and Stroke, the National Institute of Allergy and
Infectious Diseases, the National Institute of Aging, the National Library of Medicine the
National Institute of Nursing Research, and the National Heart, Lung and Blood Institute.

Rod & Avis Converse Avis and I would like to thank the dedicated IACFS/ME
board members, researchers and clinicians who have invested their time, money and talent
to find a cure for this insidious illness that has robbed so many people of their potential.
Avis was diagnosed with CFS 28 years ago and it has been quite a ride. Thanks to Dr
Charles Lapp, Dr William Rea and several others she has been able to improve substantially
over the last several years. It is because of all of you that patients around the world have
hope for a brighter future.
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Please reach out and thank Fred, Lily, Charles and the rest of the IACFS/ME board
members for keeping this vital organization going. Patients and care givers depend on your
leadership. Thank you from the bottom of our hearts. God Bless.

The Institute for Neuro-Immune Medicine at
Nova Southeastern University strives to
advance knowledge and care for people with

complex neuro-inflammatory illnesses through the integration of research, clinical care and
education.

Current research focus at the Institute for Neuro-Immune Medicine at Nova Southeastern
University includes myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS), Gulf
War illness (GWI), fibromyalgia, autism, Lyme disease, HIV/AIDS, and other chronic
complex medical illnesses. Investigators, clinicians, and educators are committed to
applying scientific advances to promote efficiency, enhance patient care and improve
clinical utility. This advancement is done through clinical, laboratory, computational, and
integrative cardiovascular immunological research, all of which are conducted at the
institute by renowned researchers in their respective fields.

Solve M.E serves as a catalyst for critical research
into diagnostics, treatments, and cures for myalgic

encephalomyelitis/chronic fatigue syndrome (ME/CFS), Long Covid and other
post-infection diseases. Learn more at solveme.org.

Since our inception in 2012, Open Medicine Foundation
(OMF) has raised over $36 million to fund open and
collaborative research and improve health care for
millions suffering with multi-system chronic, complex
diseases (msCCD) such as Myalgic Encephalomyelitis

/ Chronic Fatigue Syndrome (ME/CFS), Long COVID, Post-Treatment Lyme Disease, and
Fibromyalgia. We have facilitated and funded the establishment of 6 research centers
across the globe, in 4 countries and 3 continents, dedicated to diagnosing, treating, and
ultimately preventing these related chronic, complex diseases.
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Open Medicine Foundation is a US based global nonprofit, with an affiliate organization in
Canada (OMF Canada) and a foreign branch in Australia (OMF Australia Ltd). Our 19
member Scientific Advisory Board is world renowned and includes two Nobel laureates and
6 National Academy of Sciences members.

Cactus Life Sciences is a medical affairs company
striving to redefine efficiency in medical
communications. Using scientific acumen, cutting-edge
creative and digital solutions, advanced technology, and

transformational delivery models, we deliver personalized and impactful content that
provides lasting quality and value.

The mission of the National Institute of Health www.nih.gov is to seek fundamental knowledge
about the nature and behavior of living systems and the application of that knowledge to enhance
health, lengthen life, and reduce illness and disability. Funding support for 1-R13-NS-115399-01
was provided by the National Institute of Neurological Disorders and Stroke, the National
Institute of Allergy and Infectious Diseases, the National Institute of Aging, the National Library
of Medicine the National Institute of Nursing Research, and the National Heart, Lung and Blood
Institute.
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2022 International Association for Chronic Fatigue Syndrome/Myalgic
Encephalomyelitis (IACFS/ME)

July 27 – 30, 2022

NIH grant writing workshop: for students, fellows, early stage investigators and
established investigators - Vicky Whittemore, PhD, Timothy Gondré-Lewis, PhD
Upon completion, participants should be able to:

● Access NIH resources regarding grant preparation, review and funding
● Find the appropriate funding opportunity announcement(s) for their research and career

stage
● Understand the review and scoring of grant applications submitted to NIH.

Patient/ caregiver perspectives on research - participation and priorities - Rochelle Joslyn,
PhD, Jaime Seltzer, MS, Susan Taylor-Brown, PhD
Upon completion, participants should be able to:

● Implement strategies to recruit, capture, accommodate and retain representative cohorts
of ME/CFS study participants in research initiatives

● Describe barriers to field-wide progress in ME/CFS research
● Summarize the ME/CFS research priorities considered most urgent by the patient

community.

ME/CFS and long COVID federal advocacy update - Emily Taylor, MA, Shea McCarthy,
BA, B.G. Wright, MA
Upon completion, participants should be able to:

● Summarize where major sources of federal funding for ME/CFS, Long COVID, and post
infection research originate.

● Critically appraise current advocacy initiatives, bills, and proposed policy solutions
identify ways to contact their elected officials and get involved in federal advocacy.

● Educate members of the ME/CFS scientific, patient and research communities about
federal funding opportunities and federal funding processes.

Caring for long COVID patients: Vancouver, BC, Canada and Palo Alto, CA, USA - Hector
Bonilla, MD, R. Jane McKay, MD
Upon completion, participants should be able to:

● Compare how LC clinical services have been organized/ delivered in Vancouver vs. Palo
Alto

● Describe the symptoms, functional status, and course of people affected by LC
Identify issues in this field that warrant further research
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Research Updates on Postural Orthostatic Tachycardia Syndrome – Lauren Stiles, JD
Upon completion, participants should be able to:

● Describe the current POTS diagnostic criteria.
● Understand pathophysiological mechanisms that contribute to POTS symptoms.

Occupational and physical therapy: increasing function and quality of life for ME/CFS
patients – Amy Mooney, MPT; Melinda Maxwell, PT, Sally Rediske, MPT
Upon completion, participants should be able to:

● Perform a task analysis and adapt/modify the task utilizing pacing strategies.
● Identify symptoms impeding functional performance and develop a case study care plan

within the limitation of post-exertional malaise.
● Explain how self-assessment tools and daily trackers can assist in determining the

threshold for avoiding post-exertional malaise.

Pathophysiology of Exercise Intolerance in ME/CFS & Long COVID (Plenary Speaker) -
David Systrom, MD
Upon completion, participants should be able to:

● Understand how invasive cardiopulmonary exercise testing can elucidate the
pathophysiology of acute exercise, including limits due to the heart, lungs, peripheral
circulation and muscle metabolism.

● Describe how this approach has suggested that neurovascular dysregulation underlies
fatigue, dyspnea and orthostatic intolerance in ME/CFS

● Apply the same principles to the exercise pathophysiology underlying long COVID with
a special emphasis on ventilatory control.

Provocative Maneuvers: Methods to Induce Symptomatic Features of ME/CFS - Rochelle
Joslyn, PhD, J. Mark VanNess, PhD, Peter Rowe, MD, Lucinda Bateman, MD, Dane Cook,
PhD, Alain Moreau, PhD, Luis Nacul, MD
Upon completion, participants should be able to:

● Describe clinical and laboratory methods to induce symptoms of post-exertional malaise,
orthostatic intolerance, fatigue and cognitive dysfunction in ME/CFS patients.

● Summarize the limitations, constraints and significant outcomes of each measure
discussed.

● Integrate knowledge of existing methods with unmet needs of the field and ethical issues
of unintended harms.

Inhibition of autophagy induces chronic fatigue in mice: A potential mouse model to study
Myalgic Encephalomyelitis and Chronic Fatigue Syndrome (ME/CFS) – Avik Roy, PhD
Upon completion, participants should be able to:

● Construct a strategy to make a potential mouse model that exhibits severe muscle fatigue
after treadmill exercise.

● Evaluate muscle fatigue in an animal model by different techniques and tools.
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● Explore the Molecular mechanism of muscle fatigue. Activation of mTOR, subsequent
impairment of autophagy, and inflammatory myokines in muscle fatigue.

Investigating T cell populations for immune cell exhaustion in ME/CFS using flow
cytometry – Jessica Maya, PhD candidate
Upon completion, participants should be able to:

● Compare CD4+ and CD8+ T cell markers and populations frequencies, such as naïve,
effector, and memory cells, between PWME and healthy controls.

● Illustrate the abundances and frequencies of inhibitory receptors and transcription factors
that corresponds to circulating exhausted immune cell states within ME/CFS T cell
populations.

● Propose a mechanism of action for dysfunctional T cells in ME/CFS based on these
exhausted states.

Immune comparison of Male and Female ME/CFS – Kristina K. Aenelle, PhD
Upon completion, participants should be able to:

● Compare immune changes in men and women with ME/CFS.

Feasibility of investigating oxygen consumption (VO2), heart rate variability, blood
pressure and lactic acid levels of people with myalgic encephalomyelitis during normal
daily activities – Nicola Clague-Baker, PhD
Upon completion, participants should be able to:

● Identify 3 clinical outcome measures that could be used with person with myalgic
encephalomyelitis.

● Explain abnormalities seen with heart rate variability in person with myalgic
encephalomyelitis.

● Discuss possible causes of raised levels of lactic acid in person with myalgic
encephalomyelitis.

Pre-Illness metabolomics data among college students following mononucleosis and
ME/CFS reveals differences in multiple metabolites and metabolic pathways – Leonard
Jason, PhD
Upon completion, participants should be able to:

● Discuss advantages of prospective longitudinal studies.
● List metabolites and metabolic pathways implicated in ME/CFS.
● Determine what metabolomics data tell us about the pathophysiology of ME/CFS.

Urine metabolomics exposes anomalous recovery after maximal exertion in ME/CFS
female patients – Katherine Glass, PhD
Upon completion, participants should be able to:
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● Compare the urine metabolome of ME/CFS patients to healthy sedentary controls before
and 24 hours after a maximal exercise challenge.

● Illustrate the discrepancies in metabolic profiles of cases and control in response to
exertion.

● Hypothesize how the lack of urine metabolomic changes in ME/CFS patients compared
to controls hinders the recovery process and is linked to PEM.

Dysfunctional cerebrospinal fluid metabolites and lipids infer white matter dysfunction in
ME/CFS and mitochondrial dysfunction in Gulf War Illness (GWI) – James Baraniuk, MD
Upon completion, participants should be able to:

● Appreciate the use of cerebrospinal fluid to investigate that "spill over" of central nervous
system metabolic pathology even if changes are unlikely to be used as clinical
biomarkers.

● Appreciate the complexity of cerebrospinal fluid lipids and pathological alterations in
their metabolism.

● Appreciate that despite similar patterns of symptoms, ME/CFS and GWI have distinctly
different pathological mechanisms.

Gender matters: perceived burdensomeness increased in males with chronic invisible
illness – Cathy Pederson, PhD
Upon completion, participants should be able to:

● Explain why perceived burdensomeness is an important component of suicide risk in
people with chronic invisible illnesses like POTS and CFS/ME.

● Compare perceived burdensomeness scale scores of chronically ill men vs. women
● Consider addressing perceived burdensomeness as part of their overall treatment plan,

particularly in men.

Do people with joint hypermobility represent a subgroup of Myalgic Encephalomyelitis/
Chronic Fatigue Syndrome? – Kathleen Mudie, MSc
Upon completion, participants should be able to:

● Compare characteristics of people with ME/CFS who have joint hypermobility to those
who do not.

● Investigate whether joint hypermobility represents a sub-group of people with ME/CFS.
● Compare with previous findings by Vogel et al (2021).

Dysbiosis in the gut microbiome accompanies skewed immunological and clinical
parameters in patients with ME/CFS – Daiki Takewaki, MD
Upon completion, participants should be able to:

● Identify the characteristics of gut microbiome in patients with ME/CFS.
● Recognize the correlation between gut microbial components and immunological

parameters in patients with ME/CFS.
● Recognize the association between gut microbial components and clinical parameters in

patients with ME/CFS.
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Phage Borrelia qPCR in ME/CFS patients – Kenny De Meirleir, MD
Upon completion, participants should be able to:

● Discuss how phage borrelia qPCR in ME/CFS provides new insights into the etiology of
ME/CFS.

● Apply bacteriophages as new diagnostic tool with high sensitivity and specificity.
● Recognize that the prevalence of Borrelia miyamotoi and Borrelia relapsing fever is high

in ME/CFS patients.

A severe illness for the long-haul: patient experience, novel treatments, and current state.
- Melissa Siller, BS
Upon completion, participants should be able to:

● Describe the connection between Long COVID-19, other post-viral syndromes, viral
persistence, and ME/CFS, and how this can be applied to research.

● Summarize how COVID-19 crosses the blood-brain barrier, which can explain
neurological/cognitive symptoms and help us critically appraise how post-viral ME/CFS
can affect the central and peripheral nervous systems.

● Compare different novel medications in the treatment of Long COVID-19 and ME/CFS.

Can discordant identical twins become concordant for ME/CFS? – Lucinda Bateman, MD
Upon completion, participants should be able to:

● Integrate the emotional and medical aspects of acute and chronic disease.
● Intervene early to reduce chronic sequelae.

Insights for the provision of long COVID psychotherapeutic care: a case report – Leigh
Jerome, PhD
Upon completion, participants should be able to:

● Recognize the treatment complexities of Long COVID and critically appraise differential
diagnosis, treatment recommendations and referrals.

● Prioritize effective strategies for the provision of clinical care when working with patients
who present with medically/psychologically complex symptom pictures.

● Formulate a Neuro-Affective Distree (NAD) treatment model that best addresses the
multi-faceted clinical issues of Long COVID patients.

Recovery from 2-Day Cardiopulmonary Exercise Testing in Persons with ME/CFS –
Geoffrey Moore, MD
Upon completion, participants should be able to:

● Describe how the 2-day CPET distinguishes ME/CFS patients from sedentary persons.
● Assess post-exertional malaise symptoms in persons with ME/CFS.
● Explain the recovery time of post-exertional malaise following a 2-day CPET.

12



Physical Activity Levels in Myalgic Encephalomyelitis/Chronic Fatigue Syndrome Before
and After a 2-Day Cardiopulmonary Exercise Test Protocol – Candace N. Receno, PhD
Upon completion, participants should be able to:

● Describe what a 2-day cardiopulmonary exercise test protocol can inform us about PEM
in people with ME/CFS.

● Compare physical activity levels between people with ME/CFS and healthy controls.
● List 3 factors that should be considered when selecting a physical activity monitoring

device for studying people with ME/CFS.

Immunology of long COVID – Akiko Iwasaki, PhD
Upon completion, participants should be able to:

● Learn about SARS-CoV-2 infection.
● Learn about SARS-CoV-2 immunity.
● Learn about immune responses associated with long COVID.

Identifying prevalence of a ME/CFS diagnosis post-COVID and pre-existing conditions
that may increase the likelihood of a positive ME/CFS diagnosis – Ali Boolani, PHD

● Identify frequency of post-COVID CFS/ME diagnosis.
● Identify co-morbidities that increase odds of a post-COVID CFS/ME diagnosis.
● Predict the diagnosis of post-COVID CFS/ME using electronic medical records.

Immune dysregulation in myalgic encephalomyelitis/chronic fatigue (ME/CFS) and long
COVID-19 syndromes: tracking of CD8 T-cell over activation and exhaustion with therapy
– Liisa Selin, MD, PhD
Upon completion, participants should be able to:

● Outline how immune response is dysregulated in MECFS and long Covid patients.
● Assess whether immunological changes are consistent with symptomatic improvement

after treatment.
● Use assays to monitor patients longitudinally.

Stellate Ganglion Block (SGB) improves symptoms of Long COVID/Post-Acute Sequelae of
SARS-CoV-2 (PASC) – Deborah Duricka, PhD.
Upon completion, participants should be able to:

● List the immediate effects of SGB (e.g. cerebral blood flow (CBF) and
sympathetic/parasympathetic tone).

● Discuss symptom clusters, responsiveness to treatment, and case definitions of Long
COVID vs. ME/CFS.

● Discuss how the effects of SGB relate to the underpinnings in most theories of ME/CFS
etiology and pathophysiology.
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How to ensure the Voice of the Severely affected Myalgic Encephalomyelitis/Chronic
Fatigue Syndrome Patient is heard in Research – Helen Baxter
Upon completion, participants should be able to:

● Recognize the barriers faced by severely affected patients when attempting to
participate in research.

● Identify any requirements for direct outreach and additional support.
● Recognize the need to maximize participation whilst minimizing the risk of health

Deterioration.

Identifying healthcare system barriers impacting the care of Canadians with myalgic
encephalomyelitis – Rosie Twomey, PhD
Upon completion, participants should be able to:

● List three healthcare system barriers impacting the care of Canadians with ME.
● Contrast findings with healthcare system barriers in their local context.
● Propose a strategy to address a specific healthcare system barrier impacting the care of

Canadians/people with ME.

ME/CFS: Limitations of Vocabulary and Language – Geoffrey Hallman, LLB
Upon completion, participants should be able to:

● Analyze why terminology matters in ME/CFS research, clinical practice and elsewhere.
● Account for patient communication issues when undertaking research.
● Generate strategies to ensure language accuracy and correct meaning during care and

research.
Plasma proteomics reveals a distinct response to maximal exercise and recovery pattern
between females and males ME/CFS subjects – Arnaud Germain, PhD
Upon completion, participants should be able to:

● Identify sex-specific differences in plasma proteomics of ME/CFS subjects at baseline,
through 2 maximal exertions and during their recovery when compared to controls.

● Report on plasma proteomics sex-specific temporal changes of ME/CFS subjects
compared to controls.

● Recognize the mounting evidence that sex-specificity is an important aspect that requires
consideration when recruiting cohorts for ME/CFS research.

Comprehensive gene expression profiling of the immune system in ME/CFS – Andrew
Grimson, PhD
Upon completion, participants should be able to:

● Identify which types of immune cells are dysregulated in ME/CFS patients.
● Compare immune cell expression between healthy controls and ME/CFS patients.
● Summarize how gene expression change after exertion.
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Postural orthostatic tachycardia syndrome and other forms of Dysautonomia in Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome – Lauren Stiles, JD
Upon completion, participants should be able to:

● Recognize symptom patterns suggesting autonomic nervous system dysfunction in
ME/CFS.

● Describe the different types of dysautonomia seen in ME/CFS.
● Implement standard treatment approaches to address POTS and other forms of

dysautonomia in ME/CFS.

Immune-related profiles of long COVID patients in the Japanese population – Wakiro
Sato, MD
Upon completion, participants should be able to:

● Characterize immune-related abnormalities in Long COVID patients in Japan.
● Compare clinical experiences of Long COVID patients in Japan to their own country.
● Evaluate brain imaging (specifically, SPECT) data in Long COVID patients.

Elevated ATG13 in serum of patients with ME/CFS stimulates oxidative stress response in
microglial cells via activation of receptor for advanced glycation end products (RAGE) –
Gunnar Gottschalk, PhD
Upon completion, participants should be able to:

● Discuss the basic autophagy mechanisms responsible for the clearance of metabolically
inactive proteins.

● Compare serum levels of metabolically inactive ATG-13 in the serum of ME/CFS
patients compared to age/sex matched healthy controls.

● Discuss how elevated serum levels of ATG-13 influence the production of reactive
oxygen species in human microglia.

EBV and HHV-6A dUTPases Contribute to Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome by Exacerbating TFH Cell Differentiation and Extrafollicular Antibody
Responses – Brandon Cox, PhD candidate
Upon completion, participants should be able to:

● Provide exciting new data highlighting previously unexplored mechanisms by which the
human herpesvirus dUTPase proteins may modulate immune activation and germinal
center and extrafollicular activities, resulting in autoreactive B cell formation and
autoantibody production in ME/CFS.

● Raise awareness to the fact that the presence of increased antibodies to the herpesviruses
EBV- and HHV-6A dUTPases above baseline levels, which normally occurs even in the
absence of productive lytic reactivation, may contribute to the symptomology observed in
a subset of ME/CFS cases.

● Explore these viral proteins as potential biomarkers for diagnosis, stratification and/or to
aid direct treatment in a subset of ME/CFS patients.
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An international survey of experiences and attitudes towards pacing using a heart rate
monitor for people with Myalgic Encephalomyelitis / Chronic Fatigue Syndrome – Nicola
Clague-Baker, PhD
Upon completion, participants should be able to:

● Explain the principle of using heart rate monitoring for person with myalgic
encephalomyelitis.

● Discuss how to pace with a heart rate monitor for person with myalgic encephalomyelitis.
● List 30 benefits of pacing with a heart rate monitor for person with myalgic

encephalomyelitis.

Stellate Ganglion Block (SGB) improves symptoms of ME/CFS: A Case Series – Luke
Liu, MD
Upon completion, participants should be able to:

● List immediate and durable effects of SGB (e.g cerebral blood flow, autonomic nervous
system balance and tone).

● Discuss how effects of SGB relate to improvement in ME/CFS symptoms.
● Speculate about the relationship between sympathetic nervous system imbalance and

pathophysiology of ME/CFS and a broad variety of illnesses.

BREATHE: A mixed-methods evaluation of a virtual self-management program for people
living with Long COVID – Rosie Twomey, PhD
Upon completion, participants should be able to:

● Describe the purpose of the BREATHE program for people living with Long COVID.
● Summarize the data on the safety and acceptability of the BREATHE program.
● Consider the similarities/differences between self-management strategies for Long

COVID and ME.

Oxaloacetate Improves Physical and Mental Fatigue in Myalgic Encephalomyelitis/Chronic
Fatigue Syndrome and Long-COVID – David Kaufman MD
Upon completion, participants should be able to:

● Review Clinical Trial results for Anhydrous Enol-Oxaloacetate for 500 mg BID, 1,000
mg BID and 1,000 mg TID dosage levels.

● Review Clinical Trial results for ME/CFS treatment of physical and mental fatigue.
● Review Clinical Trial results for Long-COVID treatment of physical and mental fatigue.

Engaging patients and caregivers in teaching health professional students about Myalgic
Encephalomyelitis /Chronic Fatigue Syndrome (ME/CFS): A workshop model – Cathy
Kline, MA, Gloria Grey, ECE
Upon completion, participants should be able to:

● List 3 possible benefits of involving patients in health professional education.
● Identify community organizations that can be partners in education and research on

ME/CFS
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● Describe principles of effective community engagement in teaching and learning about
ME/CFS.

Chronic Absenteeism and Myalgic Encephalomyelitis/Chronic Fatigue Syndrome
(ME/CFS): A Nurse-Led Approach to Establish the School-Based Active Surveillance
Process – Erin Maughhan, PhD
Upon completion, participants should be able to:

● Explain the steps of the nurse-led school-based active surveillance process.
● Discuss 3 key findings of the feasibility assessment.
● Identify 2 ways the project and findings can be applied to practice.
●

COVID-19:  Understanding Recruitment Strategies in a Community-Based Assessment of
Fatigue, Cognitive and Functional Impairments among those after SARS-CoV-2 infection –
Nancy Klimas, MD
Upon completion, participants should be able to:

● Describe the primary barriers limiting participation for safety-net populations and the
strategies to overcome them.

● Highlight successful techniques that boost low recruitment and the utility of purposeful
sampling to recruit diverse individuals.

● Apply the SWOT analyses and synthesize best approaches to enhance recruitment in
community-based settings.

Covid-19 infection in patients with Myalgic Encephalomyelitis/Chronic Fatigue Syndrome
(ME/CFS) – an Update – John Chia, MD
Upon completion, participants should be able to:

● Name manifestations and clinical outcome of Covid-19 infection in ME/CFS patients.
● List diagnostic tests for chronic enterovirus infection in ME/CFS.
● Recognize the potential benefit of antiviral drugs in ME/CFS.

A Classification System for Post-Acute Sequelae of SARS CoV-2 Infection – Leonard
Jason, PhD
Upon completion, participants should be able to:

● Estimate the amount of time that a person should have COVID symptoms to be
considered Long COVID.

● List what symptoms are common in ME/CFS and Long COVID.
● Classify the severity of long COVID.
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Prevalence, clinical correlations and predictors of fatigue and severe fatigue 3 and 6
months following confirmed infection by SARS-CoV-2 in The BC Respiratory Cohort –
Luis Nacul, MD
Upon completion, participants should be able to:

● Describe the prevalence of fatigue and severe fatigue three months following covid-19
disease

● List health indicators and symptoms associated with fatigue post COVID-19
● Discuss predictors of post-COVID fatigue syndrome and suggest clinical and public

health actions to mitigate risk.
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Continuing Medical Education Credits

The School of Medicine, State University of New York at Stony Brook, is accredited by the
Accreditation Council for Continuing Medical Education to provide continuing medical
education for physicians.

The School of Medicine, State University of New York at Stony Brook designates this live
activity for a maximum of 22.75 AMA PRA Category 1 Credits™. Physicians should only

claim credit commensurate with the extent of their participation in the activity.
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Conference Agenda
Workshops Track 1

Time Presentation 1 Speaker Track 1 Organization Track 1

9:00 AM
Introduction - Ground

Rules Fred Friedberg, PhD IACFS/ME

9:15 AM

NIH grant writing
workshop: for students,

fellows, early stage
investigators and

established investigators

Vicky Whittemore, PhD
US National Institute of

Neurologic Disorders and
Stroke, USA

Timothy Gondré-Lewis, PhD
US National Institute of

Neurologic Disorders and
Stroke, USA

11:15 AM Break (15 minutes)

11:30 AM

Patient/ caregiver
perspectives on research -
participation and priorities

Rochelle Joslyn, PhD
US National Institutes of Health
ME/CFS Collaborative Research

Centers Community Advisory
Committee, USA

Jaime Seltzer, BS, MS
Susan Taylor-Brown, PhD

ME Action, Stanford University;
University of Rochester (Ret.)

1:30 PM Lunch (90 minutes) Poster Session ( 2 - 3 PM)

3:00 PM
ME/CFS and long COVID
federal advocacy update

Emily Taylor, MA Solve ME/CFS Initiative, USA

Shea McCarthy, BA and BG
Wright, MA

Thorn Run Partners, USA

5:00 PM Wrap-up
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Workshops Track 2

Time Presentation 2 Speaker Track 2 Organization Track 2

9:00 AM
Introduction - Ground

Rules Lily Chu, MD, MSHS IACFS/ME

9:15 AM

Caring for Long COVID
Patients: Vancouver, BC,

Canada and Palo Alto,
CA, USA

Hector Bonilla, MD Stanford University, USA

R. Jane McKay, BSP, MD,
FRCPC, FACP

British Columbia Womens
Hospital/ University of British

Columbia, Canada
11:15 AM Break (15 minutes)

11:30 AM Dysautonomia Lauren Stiles, JD
Dysautonomia International/

Stony Brook University, USA

1:30 PM Lunch (90 minutes) Poster Session ( 2 - 3 PM)

3:00 PM

How occupational therapy
can increase function and
quality of life for ME/CFS

patients

Amy Mooney, MS, OTR/L Independent Consultant

Melinda Maxwell, PT, MA
Sallie Rediske, MPT, WCS

ME/CFS PT/OT Facebook
Group; PT/OT Resources for

Treating ME/CFS; USA

5:00 PM Wrap-up
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July 28th
Time Presentation Title Speaker Organization

9:00 AM Introduction Fred Friedberg, PhD IACFS/ME

9:15 AM

Keynote: Pathophysiology
of exercise intolerance in
ME/CFS & long COVID

David Systrom, MD
Harvard Medical

School, USA

10:15 AM Break (15 minutes)

10:30 AM

Provocative Maneuvers:
Methods to Induce

Symptomatic Features of
ME/CFS

Rochelle Joslyn, PhD -
Moderator

IACFS/ME

J. Mark VanNess, PhD
University of the Pacific,

USA

Peter Rowe, MD
Johns Hopkins

University School of
Medicine, USA

Lucinda Bateman, MD
Bateman Horne Center,

USA

Dane B. Cook, PhD
University of Wisconsin

- Madison, USA

Alain Moreau, PhD
Université de Montréal,

CHU Sainte-Justine
Research Center, Canada

Luis Nacul, MD, MSc, PhD
University of British
Columbia, Canada

12:30 PM Lunch (60 minutes) Poster Session

1:30 PM
Immunology Theresa Dowell, DNP, PT IACFS/ME

Inhibition of autophagy
induces chronic fatigue in
mice: a potential mouse
model to study ME/CFS

Avik Roy, PhD
Simmaron Research

Inc., USA

Investigating T cell
populations for immune

cell exhaustion in
ME/CFS using flow

cytometry

Jessica Maya, PhD
candidate

Cornell University, USA

Immune comparison of Kristina K Aenlle, PhD Miami VA Healthcare
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male and female ME/CFS
patients

System, USA

2:30 PM Metabolism
Feasibility of investigating

oxygen consumption
(VO2), heart rate

variability, blood pressure
and lactic acid levels of

people with myalgic
encephalomyelitis during
normal daily activities.

Nicola Clague-Baker, PhD
University of Liverpool,

England

Pre-Illness metabolomics
data among college
students following
mononuclosis and
ME/CFS reveals

differences in multiple
metabolites and metabolic

pathways

Leonard A. Jason, PhD DePaul University, USA

Urine metabolomics
exposes anomalous

recovery after maximal
exertion in ME/CFS

female patients

Katherine A Glass, PhD Cornell University, USA

3:30 PM Break (15 minutes)

3:45 PM
Metabolism/ Co-morbid

Conditions
Dysfunctional

cerebrospinal fluid
metabolites and lipids

infer white matter
dysfunction in ME/CFS

and mitochondrial
dysfunction in Gulf War

Illness (GWI)

James Baraniuk, MD
Georgetown University,

USA

Gender matters: perceived
burdensomeness increased

in males with chronic
invisible illness

Cathy Pederson, PhD
Wittenberg University,

USA

Do people with joint Kathleen Mudie, MSc Solve ME/CFS
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hypermobility represent a
subgroup of myalgic
encephalomyelitis/

chronic fatigue syndrome?

Initiative, USA

4:45 PM Wrap-Up
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July 29th
Time Presentation Title Speaker Organization
9:00 AM Infectious Diseases Lily Chu, MD, MSHS IACFS/ME

Dysbiosis in the gut
microbiome accompanies
skewed immunological

and clinical parameters in
patients with ME/CFS

Daiki Takewaki, MD, PhD
National Institute of
Neuroscience, Japan

Phage borrelia qPCR in
ME/CFS patients

Kenny L. De Meirleir, MD,
PhD

Whittemore Peterson
Institute/ University of

Nevada, Reno/ Himmunitas
Foundation, USA & Belgium

9:40 AM
Clinical Cases
Presentation

A severe illness for the
long-haul: patient
experience, novel

treatments, and current
state.

Melissa Siller, BA
Susan Levine, MD - Private

Practice

Can discordant identical
twins become concordant

for ME/CFS?
Lucinda Bateman, MD, MS Bateman Horne Center, USA

Insights for the provision
of long COVID

psychotherapeutic care: a
case report

Leigh Jerome, PhD University of Hawaii, USA

10:45 AM Break (15 minutes)
11:00 AM Provocation Studies 1

Recovery from 2-day
cardiopulmonary exercise

testing in persons with
ME/CFS

Geoffrey E. Moore, MD
Ithaca College/ Cornell

University, USA

Physical activity levels in
ME/CFS before and after

a 2-Day
Cardiopulmonary

Exercise Test Protocol

Candace N. Receno, PhD Ithaca College, USA

11:40 AM Lunch (60 minutes)
12:40 PM Keynote Session Fred Friedberg, PhD IACFS/ME
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Immunology of long
COVID

Akiko Iwasaki, PhD Yale University, USA

1:40 PM COVID-19 1 Luis Nacul, MD, MSc, PhD IACFS/ME
Identifying prevalence of

a ME/CFS diagnosis
post-COVID and

pre-existing conditions
that may increase the

likelihood of a positive
ME/CFS diagnosis

Ali Boolani, PhD Clarkson University, USA

Immune dysregulation in
ME/CFS and long

COVID-19 syndromes:
tracking of CD8 T-cell

over activation and
exhaustion with therapy

Liisa Selin, MD, PhD
University of Massachusetts

Medical School, USA

Stellate ganglion block
(SGB) improves

symptoms of long
COVID/Post-Acute

Sequelae of
SARS-CoV-2 (PASC)

Deborah Duricka, PhD Neuroversion Inc, USA

2:40 PM Break (20 minutes)
3:00 PM Public Health 1

How to ensure the voice
of the severely affected

ME/CFS patient is heard
in research

Helen Baxter
25% ME Group, United

Kingdom

Identifying healthcare
system barriers impacting

the care of Canadians
with myalgic

encephalomyelitis

Rosie Twomey, PhD
University of Calgary,

Canada

ME/CFS: limitations of
vocabulary and language

Geoffrey Hallman,
BBus(Hons), LLB(Hons),
DipLegPrac, DipFinPlan,

LLM(Ent.Gov), MClinEpid,
MPH

Southern Cross University,
Australia

4:00 PM Provocation Studies 2
Plasma proteomics Arnaud Germain, PhD Cornell University, USA
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reveals a distinct
response to maximal
exercise and recovery

pattern between females
and males ME/CFS

subjects
Comprehensive gene

expression profiling of
the immune system in

ME/CFS

Andrew Grimson, PhD Cornell University, USA

4:40 PM Wrap-Up
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July 30th
Time Presentation Title Speaker Organization

9:00 AM Announcements

Irina Rozenfeld, DNP,
MSHS, APRN,

ANP-BC
IACFS/ME

9:15 AM

Postural Orthostatic Tachycardia
Syndrome Research Update &

Review of Autonomic Dysfunction
in Myalgic

Encephalomyelitis/Chronic Fatigue
Syndrome

Lauren Stiles, JD

Dysautonomia
International/ Stony
Brook University,

USA

9:45 AM Immunology/ Infectious Diseases 2

Immune-related profiles of long
COVID patients in the Japanese

population

Wakiro Sato, MD,
PhD

National Institute of
Neuroscience,

National Center of
Neurology and Psych,

Japan
Elevated ATG13 in serum of

patients with ME/CFS stimulates
oxidative stress response in

microglial cells via activation of
receptor for advanced glycation end

products (RAGE)

Gunnar Gottschalk,
PhD

Simmaron Research
Inc., USA

EBV and HHV-6A dUTPases
Contribute to Myalgic

Encephalomyelitis/Chronic Fatigue
Syndrome by Exacerbating TFH

Cell Differentiation and
Extrafollicular Antibody Responses

Brandon Cox, PhD
Candidate

The Ohio State
University, USA

10:45 AM Break (15 minutes)
11:00 AM Treatment

An international survey of
experiences and attitudes towards
pacing using a heart rate monitor

for people with ME/CFS

Nicola Clague-Baker,
PhD

University of
Liverpool, England

Stellate ganglion block (SGB)
improves symptoms of ME/CFS: a

case series
Luke Liu, MD

Neuroversion, Inc.,
USA

BREATHE: A mixed-methods Rosie Twomey, PhD University of Calgary,
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evaluation of a virtual
self-management program for

people living with long COVID

Canada

Oxaloacetate improves physical and
mental fatigue in ME/CFS and

long-COVID
David Kaufman, MD

Center for Complex
Diseases, USA

12:15 PM Lunch (90 minutes)
Awards Ceremony
(12:15 - 1:00 PM)

1:30 PM Public Health 2
Charles Lapp,
MBME, MD

IACFS/ME

Engaging patients and caregivers in
teaching health professional
students about ME/CFS: A

workshop model

Cathy Kline, MA
Gloria Grey, ECE

University of British
Columbia, Canada

Chronic Absenteeism and ME/CFS:
A Nurse-Led Approach to Establish

the School-Based Active
Surveillance Process

Erin D. Maughan,
PhD, RN, PHNA-BC,

FNASN, FAAN

George Mason
University School of

Nursing, USA

COVID-19: Understanding
recruitment strategies in a

community-based assessment of
fatigue, cognitive and functional
impairments among those after

SARS-CoV-2 infection

Nancy Klimas, MD
Nova Southeastern
University, USA

2:30 PM COVID-19 2
Covid-19 infection in patients with

ME/CFS– an update
John Chia, MD

EV Med Research,
USA

A classification system for
post-acute sequelae of SARS

CoV-2 infection
Leonard Jason, PhD

DePaul University,
USA

Prevalence, clinical correlations and
predictors of fatigue and severe

fatigue 3 and 6 months following
confirmed infection by

SARS-CoV-2 in The BC
Respiratory Cohort

Luis Nacul, MD,
MSc, PhD

University of British
Columbia/ BC

Womens Hospital,
Canada

3:30 PM Wrap-Up Lily Chu, MD, MSHS IACFS/ME
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July 27,  2022
Professionals Workshop Track 1

1. NIH Grant Writing Workshop

Vicky Whittemore, PhD; Timothy Gondre-Lewis, PhD

NIH/NINDS; MD, USA

Content: This workshop is designed to provide information for individuals interested in learning
about funding opportunities at the National Institutes of Health (NIH) and to provide tips and
advice for submitting successful grant applications. General information about navigating the
NIH Grant Funding website, finding the appropriate funding opportunity announcement for your
grant application, identifying Program Officers in the appropriate NIH Institute to address
questions you may have about the application process, and specific tips about preparing a grant
application. Sufficient time will be allowed for questions from workshop participants about the
process, with specific attention to submission and review of grant applications on ME/CFS. The
workshop will be both didactic with PowerPoint slides and demonstration of the NIH website, as
well as interactive discussion and Q&A. All participants are welcome to attend from early career
to established investigators.

Format: The workshop will be both didactic with PowerPoint slides and demonstration of the
NIH website, as well as interactive discussion and Q&A.

Funding: NIAID and NINDS

Off-Label Use: None

COI: None

Contact: vicky.whittemore@nih.gov

2. Patient/Caregiver Perspectives on Research – Participation and Priorities

Rochelle Joslyn, PhD; Jaime Seltzer, BS, MS; Susan Taylor-Brown, PhD

US National Institutes of Health ME/CFS Collaborative Research Centers Community
Advisory Committee; USA; ME Action, Stanford University, CA, USA; University of
Rochester (Ret.), NY, USA

Content: This workshop will include presentations from members of the NIH Collaborative
Research Centers Community Advisory Committee (CAC), directed to ME/CFS researchers.
Jaime Seltzer, chair of the Study Feasibility working group will present “Guidelines for the
Design of Clinical Studies”. The group developed recommendations for researchers in the
design of clinical studies and the incorporation of patient partners in ME/CFS research. These
recommendations provide the patient perspective on accommodating the population to produce
the most robust possibile studies.
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Dr. Rochelle Joslyn, chair of the Research Priorities working group, will present content from
the group’s report outlining the long-standing barriers that have constrained progress in
ME/CFS and strategies for their resolution, as well as key short and longer term research
priorities that need to be progressed to accelerate research and achieve meaningful outcomes for
people with ME/CFS. These recommendations can be used by researchers to generate new
study designs and refine existing goals, facilitate collaborations between research domains and
stakeholders, and by federal and private funders to guide award distribution and agenda setting.
I will give them the laboratory tests that will help them rule in or out other illnesses. The lecture
will include the pathophysiology of ME/CFS so that the clinicians understand ME/CFS is a
physical illness. The best treatment approaches that support patients with ME/CFS will be
reviewed as well as the treatments that should be avoided such as graded exercise therapy
which causes symptoms to relapse. I will review what to include in disability/insurance forms
to be more successful.

Format: This 2-part workshop will include two 30-minute presentations from members of the
NIH Collaborative Research Centers Community Advisory Committee (CAC), each followed
by a 30-minute Q&A and small group discussions.

Funding: The work of the NIH ME/CFS Collaborative Research Centers Community Advisory
Committee is funded by US Public Health Service grant 5U54AI138370 and 5U24NS105535.

Off-Label Use: None

COI: None

Contact: rochellejoslyn@gmail.com

3. ME/CFS and Long COVID Federal Advocacy Update

Emily Taylor, MD; BG Wright, MA; Shea McCarthy. BA

Solve ME/CFS, CA, USA; Thorn Run Partners, Washington DC, USA

Content: Over 80% of Americans believe our government should fund “basic scientific
research that advances the frontiers of knowledge.” This workshop reviews the state of federal
research funding in 2022 and the US government’s efforts to address the Long Covid public
health crisis. We will be discussing this year’s advocacy initiatives for funding, support,
awareness, and education. Ask your burning policy questions and learn how you can get
involved in creating change for ME/CFS, Long Covid, and post-infection research.

Format: Presentation and Q&A

Funding: None

Off-Label Use: None
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COI: None

Contact: etaylor@solvecfs.org, bgwright@thornrun.com, smccarthy@thornrun.comm

Professional Workshops Track 2

4. Caring for Long COVID Patients: Vancouver, BC, Canada and Palo Alto,
CA, USA

Hector Bonilla, MD; R. Jane McKay, BSP. MD. FRCPC, FACP

Stanford University, Stanford, CA, USA: British Columbia Women’s Hospital, University
of British Columbia, Vancouver, Canada

Content: Dr. Jane McKay (British Columbia Women's Health Centre, Vancouver, BC, Canada)
and Dr. Hector Bonilla (Stanford University, Palo Alto, CA, USA) will discuss their
experiences taking care of long COVID (LC) patients over the last 2 years. They will describe
the services their clinics offer, the patients they see, new information they've learned, how LC
and ME/CFS might interact, medical education/ community/ research activities, and the future
of the LC field. Following their presentations, ample time will be allotted for attendees to ask
questions and share their experiences with LC. Join us for this cutting-edge session offering
perspectives from 2 different countries!

Format: Presentation and discussion

Funding: None

Off-Label Use: Ivabradine in POTS

COI: None

Contact: Hbonilla@stanford.edu, jmckay@providencehealth.bc.ca

5. Dysautonomia

Lauren Stiles, JD

Dysautonomia International/ Stony Brook University, NY, USA

Content: This workshop will review the various forms of dysautonomia commonly seen in
ME/CFS, common pharmacological and non-pharmacological treatment approaches, and new
treatment approaches being studied in current research. There will be time for interactive Q&A
with the audience.
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Format: This workshop will include a slide presentation followed by an extended period of
interactive audience Q&A.

Funding: None

Off-Label Use: All pharmacological treatments for POTS and OI are off label, as there are no
FDA approved treatments. I will discuss this at the start of the talk. Off label treatments
frequently used in POTS and OI include beta blockers, ivabradine, fludrocortisone, midodrine,
clonodine, pyridostigmine, desmopressin, intravenous saline, intravenous immunoglobulin,
anti-histamines, and vagus nerve stimulation. All of these interventions have been discussed in
the peer-reviewed literature

COI: None

Contact: lstiles@dysautonomiainternational.org

6. How Occupational Therapy Can Increase Function and Quality of Life
for ME/CFS Patients

Amy Mooney, MS, OTR/L; Melida Maxwell, PT, MA; Sallie Rediske, MPT, WCS

Independent Consultant, USA; ME/CFS PT/OT Facebook Group, USA; PT/OT
Resources for Treating ME/CFS, USA

Content: This workshop will examine occupational therapy and the unique role OTs can offer
in symptom management and treatments for people with ME/CFS.  Occupational therapy
utilizes multi-system treatment approaches to improve quality of life for individuals with
ME/CFS specific to home, work, school, and community environments. The workshop will
examine how OTs support PwME in symptom management, develop treatment strategies and
provide resources for ongoing care plans. The presentation will describe pacing strategies and
perform task analysis for severity specific levels.

Format: Lecture and discussion

Funding: None

Off-Label Use: None

COI: None

Contact: amymooney145@gmail.com, melinda.w.maxwell@gmail.com,
sallierediske@gmail.com
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July 28,  2022

7. Keynote: Pathophysiology of Exercise Intolerance in ME/CFS & Long
COVID

David Systrom, MD

Harvard Medical School, MA, USA

Content: The audience will be introduced to the basic principles of invasive cardiopulmonary
exercise testing and how it can differentiate among limits due to the heart, lungs, peripheral
circulation, and mitochondrial dysfunction. We will then present data that suggests that
neurovascular dysregulation underlies exercise intolerance in MVE/CFS. Finally, we will use
similar techniques to explore the exercise pathophysiology underlying long COVID with a
special emphasis on dyspnea on exertion.

Format: Lecture with Q & A

Funding: None

Off-Label Use: pyridostigmine

COI: None

Contact: dsystrom@bwh.harvard.edu

8. Provocative Maneuvers: Methods to Induce Symptomatic Features of
ME/CFS

Rochelle Joslyn, PhD; J. Mark VanNess, PhD; Peter Rowe, MD; Lucinda Bateman, MD;
Dane B. Cook, PhD; Alain Moreau, PhD; Luis Nacul, MD, MSc, PhD

IACFS/ME, USA; University of the Pacific, Stockton, CA, USA; John Hopkins,
Baltimore, MA, USA; Bateman Horne Center, Salt Lake City, UT, USA; University of
Wisconsin, Madison, WI, USA; Université de Montréal, CHU Sainte-Justine Research
Center, Montreal, Quebec, Canada; University of British Columbia, Vancouver, BC,
Canada

Content: This symposium will highlight methods for provoking symptomatic features of
ME/CFS, including post-exertional malaise (PEM), orthostatic intolerance, cognitive
dysfunction and fatigue. Several researchers and clinicians will describe procedures for
methods they have used, constraints and considerations with use, and outcomes measured. A
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panel discussion time will address further needs in the field, ethical issues and audience
questions.

Format: This symposium will begin with a series of brief 10-minute presentations from 6
researchers and clinicians highlighting challenge methods used to provoke ME/CFS symptoms,
followed by a 45-minute panel discussion time for Q&A.

Funding: None

Off-Label Use: None

COI: None

Contact:rochellejoslyn@gmail.com, mvanness@pacific.edu, prowe@jhmi.edu,
lbateman@batemanhornecenter.org

Immunology

9. Inhibition of Autophagy Induces Chronic Fatigue in Mice: A Potential
Mouse Model to Study ME/CFS

Avik Roy, PhD
Simmaron Research Inc, WI, USA

Background: Myalgic encephalomyelitis/ chronic fatigue syndrome (ME/CFS) is a
multisystem disorder characterized by fatigue, muscle pain, anxiety, and brain fog.
Post-exertional malaise (PEM) or severe fatigue and pain immediately after treadmill exercise
is the reliable pathological hallmark of ME/CFS. Until now, the molecular mechanism of this
disease is unknown primarily due to the lack of a suitable animal model that successfully
displays muscle fatigue and PEM pathology. Here we report a potential mouse model that
displays ME/CFS pathologies after two weeks of gavaging with 5 mg/kg bwt of compound #
13563531, a potent autophagy inhibitor. We performed a dose-dependent feeding study with 2,
5, and 10 mg/Kg bwt of compound #13563531 in 3-4 weeks old C57BL6/J mice for two weeks
and then assessed health vital signs, evaluated muscle fatigue with EMG, monitored grip
strength, and recorded gross movement activity. We also performed a PEM study in which we
evaluated muscle fatigue, pain, and attention behavior before and after a treadmill session. Our
results demonstrated that female, but not male mice, exhibited chronic and severe muscle
fatigue, loss of muscle mass, and increased freezing behavior indicative of anxiety and pain..

Objectives: Development of a drug-induced mouse model of ME/CFS that shows muscle
fatigue, pain, anxiety, and post-exertional malaise.

Methods: 1. Oral gavaging of the drug (compound #13563531 in 0.1% methyl cellulose) with
three increasing doses.
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2. Evaluation of myogenic impairment with EMG recording and muscle fatigue with a grip
strength test.
3. Open-field testing before and after treadmilling to evaluate immobility, freezing (indicative
of pain and anxiety), and average speed.
4. Barnes maze testing for learning and memory deficit.
5. Novel object recognition for evaluating explorative behavior and stress.

Results: 1. 2 and 5 mg/Kg bwt drugs successfully established fatigue in mice. 10 mg/Kg Bwt
displays significant mortality.
2. Female mice (90%) display more severe pathologies than males (30%).
3. Two weeks of oral gavaging of 5 mg/Kg bwt drug followed by one week of rest and then
evaluation of EMG at femoral muscle showed significant myogenic fatigue. The characteristic
EMG pattern shows a periodic downward deflection of muscle waves.
4. Female mice did not gain any bodyweight throughout the feeding process indicating
impairment of muscle growth and a possible loss of muscle mass.
5. No change in memory and learning behavior as evaluated in Barnes maze.
6. Severe impairment in explorative behavior and anxiety with increased freezing time and
episodes.
7. Severe immobility, and freezing episodes after 7 minutes of treadmilling at a speed of 14-17
rpm.

Conclusion: Our research previously demonstrated that inhibition of autophagy is clinically
relevant to muscle fatigue in ME/CFS patients. Our current finding revalidates that a
drug-induced inhibition of autophagy truly establishes fatigue in mouse model.

Funding: None

Off-Label Use: None

COI: None

Contact: aroy@simmaron.com

10.Investigating T-cell Populations for Immune Cell Exhaustion in ME/CFS
Using Flow Cytometry

Jessica Maya, PhD Candidate
Cornell University, NY, USA

Background: There is substantial evidence that the immune system and cellular metabolism
are dysregulated in ME/CFS. We previously discovered decreased glycolysis, decreased
mitochondrial membrane potential, and increased fatty acid oxidation in ME/CFS T cells
compared to cells from controls. These metabolic characteristics are commonly found in
exhausted T cells, which is a state seen in chronic viral infections and cancer. This reversible
immune cell state decreases cell proliferation, survival, and cytokine production.
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Objectives: Determine whether exhausted T cell populations circulate in persons with
ME/CFS, by analyzing CD4+ and CD8+ T cells and their subsets for inhibitory receptors and
transcription factors related to exhaustion.

Methods: Blood samples were collected from 20 people with ME/CFS (PWME) and 20
sedentary controls. CD4+ and CD8+ T cells were isolated with magnetic beads and
subsequently measured for ~15-17 markers using the FACSymphony analyzer, both at rest and
after stimulation. Markers included cell population-identifiers for naïve, effector, memory,
regulatory, and helper T cells. Inhibitory receptors such as PD-1 and transcription factors such
as Tox were included to identify varying stages of possible T cell exhaustion in circulating
cells. Cells were gated using FlowJo software, and mean fluorescence intensities were
measured for exhaustion markers in each cell type.

Results: We found significantly higher abundances and frequencies of certain transcription
factors related to exhaustion in general and within PD-1-positive T cells in ME/CFS samples.
Additionally, half of the ME/CFS cohort have memory CD8+ T cells with a higher frequency of
PD-1 compared to the control group frequencies.

Conclusion: Our data suggests that T cell exhaustion is present in some PWME, compared to
healthy controls. Continued work includes analyzing additional CD4+ T cell subsets for a wider
array of inhibitory factors and performing correlation analyses on our data and ME/CFS clinical
data.

Funding: NIH U54NS105541 and Alfred P. Sloan Foundation

Off-Label Use: None

COI: None

Contact: jm2629@cornell.edu

11.Immune Comparison of Male and Female ME/CFS Patients

Kristina K Aenelle, PhD

Miami VA Healthcare System; FL, USA

Background: Enteroviruses (EV) have been implicated in the pathogenesis of myalgic
encephalomyelitis/chronic fatigue syndrome (ME/CFS). In 1994, a British study found 5’
non-translated region (NTR) sequence of EV RNA in the brain of one ME/CFS patient; our
study demonstrated 5’ NTR and 3D pol EV RNA sequences and viral capsid protein 1 (VP1) in
different areas of the brain of a second ME/CFS patient. The mechanism of infection remains
elusive. EVs are known to cause persistent infection in neuronal cultures and in brain neurons
of EV-infected animal model.
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Objectives: We examined the brain tissue for direct evidence of EV infection, cellular
inflammation, upregulation of gene expression of virus–directed immune response by RT-PCR
and corresponding protein expression by Western blot and immunoperoxidase staining (IPOX).

Methods: 1 cm3 brain sample was taken from 6 areas of the frozen brain and homogenized in
media or Trizol LS. Selected sections were preserved in formalin for IPOX. RT-PCR for mRNA
of retinoic acid inducible gene 1 (RIG-1), melanoma differentiation factor-5 (MDA5); Toll-like
receptor (TLR) 2, 3, 6, 7, 8, 9, and beta-interferon (β-IFN) were performed using appropriate
primers. IPOX of paraffin-embedded brain specimens were performed with antibodies specific
for VP1, CD4, CD8, and CD163, β-IFN, caspase 3-active (C3a, apoptosis marker), ionized
calcium-binding adaptor protein-1 (IBA1), glial fibrillary acidic protein (GFAP) and β-amyloid
protein (Aβ). Appropriate positive and negative controls were tested simultaneously.

Results: IPOX staining demonstrated VP 1 in neurons of different brain areas, and most
prominently in Purkinje cells of cerebellum. RIG-1, MDA5, TLR3, 6, 7 and β-IFN mRNA were
detected, but not mRNA of TLR 2, 8, 9. Hematoxylin and Eosin staining and IPOX for CD4,
CD8 and CD163 showed no lymphocyte or macrophage infiltration; IBA1and GFAP antibody
revealed no significant glial staining although glioma tested positive. A number of neurons stain
positive for C3a and β-IFN, most prominently in the Purkinje cells of cerebellum. Aβ was
detected in few neurons in 3 areas.

Conclusion: Our study found evidence of chronic EV infection of the brain neurons without
excessive inflammatory cells or glial activation by IPOX. MDA5 gene activation is more
prominent than Rig-1, and TLR3, 7 gene upregulation are consistent with response to
EV-specific dsRNA and ssRNA, respectively. A number of neurons are undergoing apoptosis,
with presence of intracellular β-IFN production and few cells with Aβ. This paper provides an
immuno-pathological explanation for patient’s debilitating neurological symptoms.

Funding: None

Off-Label Use: None

COI: None

Contact: kaenlle@nova.edu

Metabolism

12.Feasibility of investigating oxygen consumption (VO2), heart rate
variability, blood pressure and lactic acid levels of people with myalgic
encephalomyelitis during normal daily activities.

Nicola Clague-Baker, PhD

University of Liverpool; Liverpool, England
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Background: People with Myalgic Encephalomyelitis (PwME) have abnormally low levels of
maximum oxygen consumption (VO2) (1 – 8) and reach their anaerobic thresholds (AT)
quicker than healthy controls (3, 9). Some also produce greater levels of lactic acid when
exercising (3, 10, 11). It is unclear if this also happens during everyday activities.

Objectives: The aim of this study was to investigate the feasibility of physiological
measurements of PwME in their own homes during everyday activities.

Methods: After ethical approval, adults with ME who met the ICC12 criteria were recruited.
On the day of testing, participants wore a portable metabolic system (PMS), heart rate
variability (HRV) monitor and their blood pressure (BP), heart rate (HR), oxygen saturation (O2
sat) and lactic acid (LA) were taken during lying, sitting, standing, bathroom, kitchen, stairs and
cognitive activities (according to their abilities). They continued to wear the HRV monitor for
up to six additional days and also recorded their BP, HR, O2 saturation and LA.

Results: 17 participants were recruited, 71% female, mean age 45 years. Mean duration of ME,
15.3 years. Two had mild, 10 moderate and five severe ME. Feasibility of the study:
1. Recruitment was successful – 20 people recruited in four hours.
2. Procedure - all participants found the procedure acceptable although only 13 managed to
stand still for 5 minutes and only 14 managed all the activities.
3. Outcome measures – measures were acceptable to all and identified changes in PwME. One
person with severe ME struggled to take ongoing measurements due to cognitive difficulties
and everyone struggled to take measurements when in PEM.

Conclusion: Physiological measurement during everyday activity is feasible for PwME with
mild to severe disability. The outcome measures identified abnormal physiological changes in
all PwME. Further research is needed to develop diagnostic and possible treatment protocols.

Funding: ME Association

Off-Label Use: None

COI: None

Contact: Nicola.Baker@liverpool.ac.uk
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13.Pre-Illness metabolomics data among college students following
mononuclosis and ME/CFS reveals differences in multiple metabolites and
metabolic pathways

Leonard Jason, PhD

DePaul University; IL, USA

Background: We used metabolomic analysis as part of an integrative approach to study
ME/CFS in young adults following a known trigger (infectious mononucleosis [IM]). We have
previously shown that college students fated to develop severe Myalgic Encephalomyelitis
(S-ME/CFS) following IM have more severe IM (Katz et al., 2019) and more complaints of
fatigue and certain cytokine abnormalities at baseline, prior to the development of IM (Jason et
al, 2021). In the current study, metabolomics were examined in college students at baseline,
prior to the development of IM for students who recovered versus (N=18) matched students
who went on to develop S-ME/CFS 6 months following IM (N=18).
Performing a series of binary logistic regressions using a leave-one-out cross-validation, our
models correctly classified the S-ME/CFS group vs the recovered controls with a high degree of
accuracy (97.2%), good sensitivity (94.4%) and excellent specificity (100.0%). Our study
analyzed baseline, pre-illness data from college students, some of whom went on to develop
S-ME/CFS following IM and some of whom recovered. The pathways that differed between
cases and controls are essential for proliferating cells, particularly during a pro-inflammatory
immune response. These changes are consistent with the elevations in pro-inflammatory
cytokines that we (Jason et al., 2021) have reported for patients fated to develop S-ME/CFS 6
months after IM. Alterations in these pathways are also potentially consistent with previous
reports of changes in energy production, nucleotide metabolism, TCA metabolism, and reactive
oxygen species pathways in adults.

Objectives: We used metabolomic analysis as part of an integrative approach to study ME/CFS
in young adults following a known trigger (infectious mononucleosis [IM]). We have
previously shown that college students fated to develop severe Myalgic Encephalomyelitis
(S-ME/CFS) following IM have more severe IM (Katz et al., 2019) and more complaints of
fatigue and certain cytokine abnormalities at baseline, prior to the development of IM (Jason et
al, 2021). In the current study, metabolomics were examined in college students at baseline,
prior to the development of IM for students who recovered versus (N=18) matched students
who went on to develop S-ME/CFS 6 months following IM (N=18).

Methods: 4,501 Northwestern University students enrolled in our prospective, longitudinal
study (Jason et al., 2021). Briefly, the students were consented, completed seven questionnaires
including the DePaul Symptom Questionnaire (DSQ), a self-report measure of ME/CFS
symptomatology (Jason et al., 2018) and the MOS 36-item Short-Form Health Survey
(McHorney et al., 1994) and had blood taken. IM was diagnosed and tracked by the
Northwestern University Health Service and other medical providers. IM was defined as a
positive monospot or specific Epstein-Barr virus serologies (a positive viral capsid antigen
[VCA] IgM or a positive VCA IgG with a negative EB nuclear antigen antibody) in the
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appropriate clinical setting. Those who developed IM at least six weeks after enrollment again
provided online consent, completed the same questionnaires as during the baseline phase, and
had blood taken. Five months after the IM diagnosis, students deemed not recovered and an
approximately equal number deemed recovered during a phone screen were invited to
participate in a six-month assessment following the onset of IM; these participants completed
the same measures again, and in addition underwent a comprehensive medical examination.
Institutional Review Board approval was obtained. For Metabolomic analysis, 500 uL of 80%
methanol was added to 50 uL plasma and vortexed. Protein was precipitated by incubation at
−80°C overnight, debris were pelleted by centrifugation at 18,000xg for 15 min at 4°C, and the
supernatant was transferred to a new tube and evaporated to dryness using a SpeedVac
concentrator (Thermo Savant).

Results: Of the 4,501 students in the study, 238 (5.3%) developed IM over the study period. 18
students with S-ME/CFS following IM were matched and compared with 18 recovered
controls. There were significant detectable differences between participants fated to develop
S-ME/CFS following IM and recovered controls at baseline, prior to the development of IM in
multiple metabolites. We identified glutathione metabolism, nucleotide metabolism, and the
TCA cycle as potentially dysregulated pathways. We also observed a significant change in the
metabolite choline and significant decreases in L-DOPA and epinephrine in patients fated to
develop S-ME/CFS six months following IM compared to recovered controls. Performing a
series of binary logistic regressions using a leave-one-out cross-validation, our models correctly
classified the S-ME/CFS group vs the recovered controls with a high degree of accuracy
(97.2%), good sensitivity (94.4%) and excellent specificity (100.0%).
Conclusion: Our study analyzed baseline, pre-illness data from college students, some of
whom went on to develop S-ME/CFS following IM and some of whom recovered. The
pathways that differed between cases and controls are essential for proliferating cells,
particularly during a pro-inflammatory immune response. These changes are consistent with
the elevations in pro-inflammatory cytokines that we (Jason et al., 2021) have reported for
patients fated to develop S-ME/CFS 6 months after IM. Alterations in these pathways are also
potentially consistent with previous reports of changes in energy production, nucleotide
metabolism, TCA metabolism, and reactive oxygen species pathways in adults with ME/CSF
(Yamamoto et al., 2004, Armstrong et al., 2014; Germain, Ruppert, Levine, & Hanson., 2017;
Nagy-Szakal  et al., 2018; Naviaux et al., 2016).

Funding: National Institute of Neurological Disorders and Stroke (project number NS111105).

Off-Label Use: None

COI: None

Contact: ljason@depaul.edu

14. Urine metabolomics exposes anomalous recovery after maximal exertion
in ME/CFS female patients
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Katherine Glass, PhD

Cornell University; NY, USA

Background: Post-exertional malaise (PEM) is a key symptom that distinguishes ME/CFS
patients. Investigating changes in the urine metabolome between ME/CFS patients and healthy
subjects following exertion may help us understand PEM. We have previously found that blood
metabolism is drastically affected by exercise. Studies of urine metabolomics in ME/CFS
patients are few. Urine is an ideal fluid for diagnostics due to non-invasive collection..

Objectives: Characterize the urine metabolome of female ME/CFS patients and healthy
sedentary controls at baseline and 24 hours after a maximal Cardiopulmonary Exercise Test
(CPET).

Methods: Urine samples were collected at baseline and 24 hours after CPET from 10 patients
and 9 controls. 1403 metabolites were measured by Metabolon® using their Precision
Metabolomics LC-MS global metabolomics platform. Following osmolality normalization,
each metabolite was median-centered to 1, and the dataset was log-transformed
(MetaboAnalystR). Statistics was performed with a linear mixed model with fixed effects of
disease status, time point, age, and BMI, and a random effect of subject (BH FDR correction,
significance threshold q < 0.2).

Results: Out of the 1,403 metabolites measured, 886 are known metabolites, 64 are partially
characterized molecules, and 453 are unknown compounds. Although no significant differences
were detected between patients and controls at baseline, 33 compounds were significantly
different after exertion. 12 are involved in fatty acid metabolism, 7 are unknowns, and 5 are in
amino acid metabolism. However, most striking was that no metabolites were significantly
altered 24 hours after exercise in ME/CFS patients, whereas levels of 429 compounds changed
in controls.

Conclusions: Despite a small sample size, significant differences in urine metabolites emerged
between ME/CFS patients and controls after CPET. The urine metabolome was altered in
controls but not in patients 24 hours following exercise, indicating disrupted metabolic recovery
in patients. Ongoing work includes investigating correlations between metabolites and ME/CFS
clinical data and multivariate analyses.

Funding: NIH U54NS105541

Off-Label Use: None

COI: None

Contact: kglass@cornell.edu
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Metabolism/Co-morbid Conditions

15. Dysfunctional cerebrospinal fluid metabolites and lipids infer white
matter dysfunction in ME/CFS and mitochondrial dysfunction in Gulf
War Illness (GWI)

James Baraniuk, MD

Georgetown University; DC, USA

Background: Cerebrospinal fluid provides insights into central nervous system
pathophysiology in ME/CFS and Gulf War Illness (GWI). Metabolic and lipid dysfunction was
assessed by metabolomics.

Objectives: Assess central nervous system metabolism by quantitative metabolomics.

Methods: Cerebrospinal fluid was obtained from ME/CFS (n=60, CCC), GWI (n=85, CMI
&amp; Kansas) and healthy sedentary controls (n=32) at rest (nonexercise, n=86) or after two
submaximal exercise stress tests performed 24 hr apart (postexercise, n=91). Quantitative mass
spectrometry was performed for 217 metabolites and 229 lipids. Normalized area under the
curve was calculated for each analyte. The initial ANOVA analysis indicated significant
interactions between variables. Therefore, data were analysed by multivariate general linear
modeling (mGLM in SPSS27, MANOVA) using Disease (ME/CFS, GWI, HC) and Exercise
(nonexercise vs postexercise) status as Factors and age, gender, race, ethnicity, BMI, Type II
diabetes, and fibromyalgia by 1990 ACR criteria as independent variables. Results for each
factor and cross product were assessed if Pillai’s trace or Roy’s largest root were &lt;0.05. Post
hoc tests were corrected for multiple comparisons by false discovery rate &lt; 0.05. Cohen’s d
was &gt;0.6 for significant analytes.

Results: Estimated marginal means for Disease status identified 29 analytes. ME/CFS had
higher serine, ether-linked phosphoethanolamine plasmalogens (PE(P), n=5) and
sphingomyelins (SM, n=3) than GWI and control. This implicated myelin dysfunction.
Conversely, GWI had higher phosphatidylglycerol (PG) levels; these are present in lung
surfactant and are precursors for cardiolipin that is essential for inner mitochondrial membrane
energy metabolism. Nonexercise specimens had higher phosphocholines,
phosphoethanolamines, and ether-linked phosphoethanolamine plasmalogens compared to
postexercise. Postexercise had higher acadesine and glutathione metabolites. The
Disease*Exercise cross-product was significant for phosphoethanolamine plasmalogens and
decatrienoylcarnitine AC(10:3) that tended to be elevated in the nonexercise ME/CFS
subgroup.

Conclusion: Elevation of cerebrospinal fluid lipids implicated myelin and white matter
dysfunction in ME/CFS, while elevated phosphatidylglycerols in GWI may implicate
mitochondrial dysfunction.
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Funding: Dr. Barbara Cottone, Department of Defense CDMRP W81XWH-15-1-0679 and
W81-XWH-09-1-0526, and NINDS RO1NS085131 and R21NS088138.

Off-Label Use: None

COI: None

Contact: baraniuj@georgetown.edu

16.Gender matters: perceived burdensomeness increased in males with
chronic invisible illness

Cathy Pedersen, PhD

Wittenberg University; OH, USA

Background: Perceived burdensomeness can be a predictor of suicide in people with chronic
invisible illnesses. Understanding underlying factors of perceived burdensomeness is important
when designing medical and psychological interventions in this population.

Objectives: This study examines the influence of gender on feelings of perceived
burdensomeness among people with postural orthostatic tachycardia syndrome (POTS), chronic
fatigue syndrome/myalgic encephalomyelitis (CFS/ME), and Ehlers-Danlos Syndrome (EDS).

Methods: Participants were recruited using social media platforms targeted at chronic invisible
illness groups including POTS, CFS/ME and EDS. Participants (n=726) completed a survey
housed on the Standing Up to POTS website that included demographic information as well as
the Interpersonal Needs Questionnaire-15 (INQ-15; measures perceived burdensomeness),
World Health Organization Quality of Life BREF (WHO-QOL), and a subscale of Beck’s
Depression Inventory-II (Chronic Illness Inventory - CII).

Results: In this sample, 38% of participants surveyed scored in the desire for suicide category
on the Perceived Burdensomeness scale of the INQ-15 (≤17). Preliminary findings indicate that
gender (β = -3.18; p = 0.01) impacts feelings of perceived burdensomeness even after
controlling for total diagnoses (β = 0.60; p = 0.001), age (β = -0.09; p = 0.001), and assorted
measures of health including the CII (β = 0.50; p = 0.001), and the WHO-QOL domains for
Psychological Health (β = -0.23; p = 0.001), and Social Relationship (β = -0.04; p = 0.01).
Chronically ill men experienced higher levels of perceived burdensomeness than chronically ill
women.

Conclusion: Providers caring for chronically ill patients with suicide risk need to consider the
impact of perceived burdensomeness in medical and psychological treatment. Furthermore, the
impact of gender on one’s feelings of perceived burdensomeness provides a new lens for both
the treatment and understanding of suicide risk.
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Funding: None

Off-Label Use: None

COI: None

Contact: cpederson@wittenberg.edu

17.Do people with joint hypermobility represent a subgroup of myalgic
encephalomyelitis/ chronic fatigue syndrome?

Kathleen Mudie, MSc

Solve ME/CFS Initiative; CA, USA

Background: Myalgic encephalomyelitis (ME), also known as Chronic Fatigue Syndrome
(CFS), is a condition whose etiology, diagnosis, and prognosis are poorly understood. Key to
better understanding ME is capturing large patient cohorts that can be followed over time to
enable identification of disease subgroups, common triggering events, and promising diagnostics
and treatments. Solve ME/CFS started a registry of ME patients and controls in 2020 whose
enrollment currently includes over 5000 individuals.

Objectives: The aim of this analysis is to characterize the demographics, severity, disease
duration, health status, and quality of life for a large cohort of people with ME/CFS (PWME) at
baseline.

Methods: Over 2000 PWME offered symptom-specific information that can be used to assess
multiple diagnostic criteria. Additional data captured include demographics, disease
characteristics, health status, and quality of life. All data were from patient self-reports using a
secure, online data collection platform.

Results: Our analysis will provide findings that synthesize large volumes of patient-reported
data to identify demographic, health, and quality of life characteristics of a cohort of PWME.
Results will include but are not limited to: the proportions meeting various diagnostic criteria,
family history of disease, average time to diagnosis, severity of disease / functional status,
common disease triggers and treatments, as well as highly prevalent comorbid conditions.

Conclusion: By describing baseline characteristics of a large ME/CFS cohort, we hope to
supplement what is known about this population’s clinical and lived experiences, as well as their
efforts towards successful diagnosis and treatment, and to identify any etiologic signals that
could support prevention and treatment. This baseline analysis also serves as a first step in
characterizing the stability and variability of these patient measures over time.

Funding: None
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Off-Label Use: Many registry participants report use of medications they have been prescribed
that are off-label for treatment of ME/CFS ( e.g., amantadine).

COI: None

Contact: Kmudie@solvecfs.org

July 29,  2022

Infectious Diseases
18. Dysbiosis in the gut microbiome accompanies skewed immunological and

clinical parameters in patients with ME/CFS.

Daiki Takewaki, MD, PhD

National Institute of Neuroscience; Kodaira, Japan

Background: The gut microbiome has profound influences on human health through close
interactions with its host. In the research of ME/CFS, there is a growing interest in the so-called
“gut-brain axis”, which assumes the impact of the intestinal environment on the pathogenesis of
this disease. Although the etiology of ME/CFS remains unclear, the active involvement of the
peripheral immune system, including T cells and B cells, has been reported.

Objectives: To reveal the characteristics of the gut microbiome in patients with ME/CFS and
clarify the possible association between these microbial components and various immunological
and clinical parameters.

Methods: We comparatively analyzed the composition of the gut microbiome in patients with
ME/CFS (n=30) and age matched healthy subjects (n=30) using 16S rRNA gene data from fecal
samples, followed by a correlation analysis between these microbial components and various
immunological parameters, including frequencies of lymphocyte subpopulations, titers of
autonomic autoantibodies, and usages of B cell receptor repertoire. The associations between
these microbial data and clinical parameters such as Performance Status (PS), Pittsburgh Sleep
Quality Index (PSQI), and Composite Autonomic Symptom Score 31 (COMPASS 31) were also
assessed.

Results: There were large differences in fecal microbiome composition between ME/CFS
patients and healthy subjects based on the weighted UniFrac distance (p<0.0001). At the phylum,
genus, and species level assignment, the abundances of 3 phyla, 14 genera, and 21 species were
significantly different between the ME/CFS and the healthy subject groups. Notably, the usage of
specific B cell receptor repertoires (IGHV3-30) which we have recently reported the close
association with ME/CFS patients (Sato et al., Brain, Behavior, and Immunity. 2021) was
positively correlated with 4 ME/CFS enriched-microbial species (p<0.05). Moreover, the
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abundance of Eubacterium rectale, a representative source of butyrate in the gut, was
significantly lower in ME/CFS patients compared with healthy subjects (p=0.038) and negatively
correlated with PS score (p=0.032).

Conclusion: We revealed the characteristics of gut microbiomes in patients with ME/CFS and
identified the specific microbial components significantly associated with various immunological
and clinical parameters.

Funding: This study was supported by the Practical Research Project for Rare/Intractable
Diseases from Japan Agency for Medical Research and Development, AMED-Core Research for
Evolutional Science and Technology (JP18gm1010011h0001, JP19gm1010011h0002,
JP20gm1010011h0003, JP21gm1010011h0004).

Off-Label Use: None

COI: None

Contact: tkwk0910@koto.kpu-m.ac.jp

19.Phage borrelia qPCR in ME/CFS patients

Kenny L. Meirleir, MD

Whittemore Peterson Institute/ University of Nevada/ Himmunitas Foundation; Reno, USA
& Belgium

Objectives: Our objective was to explore whether Borrelia infections play a role as trigger or as
persistent infection in ME/CFS patients. Only recently the detection of the phages of this
infection using qPCR and sequencing with high sensitivity and specificity became available (ref.
Frontiers in microbiology, Shan et al., 2011 –
https://www.frontiersin.org/articles/10.3389/fmicb.2021.651217/full).

Methods: We studied 130 ME/CFS patients (29 males, 101 females, average age 49,7 – range
18-80) who had been diagnosed with ME/CFS between 1994 and 2016. We also obtained blood
from 90 controls (22 males, 68 females, average age 50,0 – range 21-79). Phage Borrelia qPCR
was performed on venous blood.

Results: In the ME/CFS group 81,5 % (106/130) tested positive for phage Borrelia by qPCR.
After sequencing we found that 93 patients were positive for Borrelia miyamotoi phages and 13
positive for a Borrelia of the relapsing fever phage (hermsii, parkeri, turicatae). 22 patients were
positive for both Borrelia miyamotoi and a Borrelia of the relapsing fever group. One patient was
next to these two also positive for phage Borrelia burgdorferi. In the controls 20 % (18/90) were
positive for the phage Borrelia qPCR test (10 B. miyamotoi and 8 B. of the RF group and 2
positive for both).

Conclusion: Recently developed methods to detect Borrelia were applied on a cohort of
ME/CFS patients with no history of tick bites nor Borrelia infection. Not Lyme disease, but other
Borrelia species seem to be the triggers or persistent infections in the majority of ME/CFS cases.
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Off-Label Use: None

COI: None

Contact: de.meirleir@telenet.be

Clinical Case Presentation
20.A severe illness for the long-haul: patient experience, novel treatments, and

current state.
Melissa Siller, BA

Susan Levine, MD - Private Practice; USA

Content: A 62-year-old female patient with a history of cancer during childhood, who lived a
very active and athletic lifestyle, presented with a cough, sore throat, and fatigue continuously
for three months, as well as acute chest pain, beginning in early March 2020. The patient
self-medicated with Amoxicillin, but then began experiencing trouble breathing, chest and head
pain, worsening fatigue, lightheadedness, chills, dry eyes, and light sensitivity. She did not,
however, have a fever or gastrointestinal symptoms. After one month, the patient experienced a
75% improvement in symptoms and began trying to return back to an active lifestyle by running.
However, she felt deconditioned, had difficulty with proprioception, and got very fatigued after
running short distances. The following month, patient reported intense worsening of symptoms
and onset of new multi-systemic symptoms, including brain fog, body aches, chills, tingling and
burning in the head, face, and shoulders, tachycardia, dysautonomia, sunken eyes, whole-body
stiffness, bloating, acid reflux, tinnitus, rashes, sleep disruption, skin sensory sensitivity, skin
discoloration, and tooth pain. After a few months of seeking answers, the patient found a doctor
who attempted multiple novel medications including mast cell stabilizers and antiretroviral
medication, while the patient took an OTC protease inhibitor. She noticed a moderate
improvement in rashes, light sensitivity, and dry eyes after a month, but no improvement in other
symptoms. Patient developed a tooth infection and received three rounds of antibiotics and a root
canal. A year later, the patient has mild improvement in symptoms but is still disabled. She
particularly notes that she gets very fatigued 36 hours after physical or cognitive exertion, can
only manage basic activities in small time periods, and symptoms worsen throughout the day.

Format: Case presentation and discussion

Funding: None

Off-Label Use: Ritonavir; cromolyn sodium; ketotifen; hydroxyzine; Tollovid

COI: None

Contact: melissacsiller@gmail.com
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21. Can discordant identical twins become concordant for ME/CFS?
Lucina Bateman, MD, MS

Bateman Home Center; USA

Content: An identical twin became ill with ME/CFS at 17 and never recovered. The "healthy
twin" married and had children. At 40, the ME/CFS twin crashed severely during the pandemic,
trapped in another state, visiting healthy twin at her active home. At age 41, later in the
pandemic, the healthy twin experienced a frightening change in health. Interventions needed for
both mental and medical health issues, both twins, will be discussed.

Format: Case presentation and discussion

Funding: None

Off-Label Use: None

COI: None

Contact: lbateman@batemanhornecenter.org

22.Insights for the provision of long COVID psychotherapeutic care: a case
report

Leigh Jerome, PhD

University of Hawaii; HI, USA

Content: Laura G., a 38-year-old architect/ high intensity athlete, enjoyed a productive NY
lifestyle with strong family/social ties & without medical/mental health pre-conditions. In
March, 2020, Laura developed respiratory symptoms & fatigue. She received a pneumonia
diagnosis at the ER but no COVID tests were available at that time. Laura slowly recovered.
When her acute symptoms abated she went out for a few runs & subsequently became bedridden
with a myriad of neurological and vascular symptoms. She presented to her PCP with a litany of
persistent symptoms, sick for 2 years now & unable to work.

Format: Case presentation and discussion

Funding: None

Off-Label Use: None

COI: None

Contact: Leigh@LeighJerome.com
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Provocation Studies 1
23.Recovery from 2-day cardiopulmonary exercise testing in persons with

ME/CFS
Geoffrey E. Moore, MD

Ithaca College/ Cornell University; NY, USA

Background: "Post-exertional malaise (PEM) is a hallmark of ME/CFS, but PEM is not well
understood. On a single exercise test, persons with ME/CFS tend to perform similarly as healthy
sedentary controls. But on repeat exercise testing, 24 hours after an initial exercise test, a decline
in physical performance becomes apparent. The decline in performance is associated with an
increase in PEM symptoms, but there are limited data on the nature and time course of PEM
symptoms brought on by exercise. We performed a 2-day cardiopulmonary exercise test protocol
(2-d CPET) to volitional exhaustion in persons diagnosed with ME/CFS (N=85) and sedentary
Controls (N=76). Maximal effort during CPET was evidenced by a respiratory exchange ratio >
1.10. Before and for a minimum of 10 days after the 2-d CPET, we obtained Likert scores of the
Specific Symptom Severity (SSS) scale. These symptoms included fatigue, impaired cognition,
recurrent sore throat, tender lymph nodes, muscle pain, joint pain, headache, sleep disturbance,
and PEM. Symptom scores were followed until the scores receded to the pre-CPET levels.
Kruskal-Wallis non-parametric analysis was used to compare symptom data across time with
Alpha set at P=0.05.   Recovery took significantly longer in ME/CFS (12.1 ± 1.1 days) than in
Controls (2.1 ± 0.2 days), ChiSquare = 99.8, P<0.0001. Median recovery time was 10 days in
ME/CFS subjects, and 1 day in Controls.  One outlier among Controls took 10 days to recover,
with 4 outliers among ME/CFS, one of whom felt he did not recover. These data indicate that the
2-d CPET exacerbates symptoms of ME/CFS for a prolonged period of time compared to
Controls, with a mean recovery time of 12 days. Whereas, according to the serial SSS scores,
risk of failure to recover following 2-d CPET was very low for ME/CFS (1 of 85 ME/CFS)."

Objectives: Post-exertional malaise (PEM) is a hallmark of ME/CFS, but PEM is not well
understood. On a single exercise test, persons with ME/CFS tend to perform similarly as healthy
sedentary controls. But on repeat exercise testing, 24 hours after an initial exercise test, a decline
in physical performance becomes apparent. The decline in performance is associated with an
increase in PEM symptoms, but there are limited data on the nature and time course of PEM
symptoms brought on by exercise.

Methods: We performed a 2-day cardiopulmonary exercise test protocol (2-d CPET) to
volitional exhaustion in persons diagnosed with ME/CFS (N=85) and sedentary Controls
(N=76). Maximal effort during CPET was evidenced by a respiratory exchange ratio > 1.10.
Before and for a minimum of 10 days after the 2-d CPET, we obtained Likert scores of the
Specific Symptom Severity (SSS) scale. These symptoms included fatigue, impaired cognition,
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recurrent sore throat, tender lymph nodes, muscle pain, joint pain, headache, sleep disturbance,
and PEM. Symptom scores were followed until the scores receded to the pre-CPET levels.

Results: Kruskal-Wallis non-parametric analysis was used to compare symptom data across time
with Alpha set at P=0.05.   Recovery took significantly longer in ME/CFS (12.1 ± 1.1 days) than
in Controls (2.1 ± 0.2 days), ChiSquare = 99.8, P<0.0001. Median recovery time was 10 days in
ME/CFS subjects, and 1 day in Controls.  One outlier among Controls took 10 days to recover,
with 4 outliers among ME/CFS, one of whom felt he did not recover.

Conclusion: These data indicate that the 2-d CPET exacerbates symptoms of ME/CFS for a
prolonged period of time compared to Controls, with a mean recovery time of 12 days. Whereas,
according to the serial SSS scores, risk of failure to recover following 2-d CPET was very low
for ME/CFS (1 of 85 ME/CFS).

Funding: NINDS U54 NS105541

Off-Label Use: None

COI: None

Contact: gmoore@ithaca.edu

24. Physical activity levels in ME/CFS before and after a 2-Day
cardiopulmonary exercise test protocol

Candace N. Receno, PhD

Ithaca College; NY, USA

Background: ME/CFS is characterized by a substantial reduction in the ability to engage in
pre-illness levels of activities and is accompanied by post-exertional malaise (PEM) and
unrefreshing sleep. PEM has its own health implications, as it may include muscle and joint pain
or weakness, exhaustion, and difficulty thinking. A cardiopulmonary exercise test (CPET) is
used to measure energy producing capacity, while two successive CPETs separated by 24 hours
(2-day CPET) can assess ability to recover normally following CPET-1 and quantify the impact
of PEM on functional capacity in ME/CFS.

Objectives: This study sought to quantify physical activity (PA) level of ME/CFS and sedentary
healthy controls (HC) before and after a 2-day CPET. PA was compared between ME/CFS and
HC to determine if PA level varied between groups before and after an exertional stressor.

Methods: Adults with ME/CFS (n=27, Canadian Consensus Criteria) and age-matched,
low-active HC (n=7) completed a 2-day CPET protocol to determine aerobic capacity and ability
to recover normally following exertion. For 7-10 days prior to and following testing, participants
wore ActiGraph GT3X-BT activity monitors on the dominant wrist to track daily PA. Total
activity was broken down into minutes/day spent in 1 of 3 zones: sedentary, light/moderate, and
moderate/vigorous. Repeated-measures ANOVA assessed PA levels pre- and post- 2-d CPET in
ME/CFS and HC.
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Results: ME/CFS spent more time in ‘sedentary’ (p<.001) and less in ‘moderate/vigorous’ (p<.001) PA
zones versus HC. However, preliminary data revealed no change in PA level following an exertional
stressor in ME/CFS or HC.

Conclusion: Preliminary data suggests those with ME/CFS spend a large portion of the day in
sedentary activities and less time in moderate to vigorous activities compared to their healthy
counterparts. Data analysis is ongoing with a larger sample size of ME/CFS and HC to further
elucidate effects of exertion on PA level in ME/CFS.  Stay tuned!

Funding: NIH NINDS U54NS105541

Off-Label Use: None

COI: None

Contact: creceno@ithaca.edu

Keynote Session
25.Immunology of long COVID
Akiko Iwasaki, PhD

Yale University; CT, USA

Content: The clinical presentation of COVID-19 involves a broad range of symptoms and
disease trajectories. One of the outcomes of COVID-19 is long COVID. Long COVID is a
common outcome that can occur even after a mild infection with SARS-CoV-2. While we do not
understand the disease pathogenesis of long COVID, it likely involves multiple distinct
endotypes. In my talk, I will summarize the current understanding of the immunology and
pathogenesis of long COVID, impact of vaccines, and discuss hypotheses of disease
pathogenesis and potential therapeutic approaches. I will also discuss other infections that lead to
long term symptoms including ME CFS.

Format: Lecture with Q&A

Funding: IACFS/ME

Off-Label Use: None

COI: None

Contact: akiko.iwasaki@yale.edu

COVID-19 1
26.Identifying prevalence of a ME/CFS diagnosis post-COVID and

pre-existing conditions that may increase the likelihood of a positive
ME/CFS diagnosis

Ali Boolani, PhD

Clarkson University; NY, USA
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Background: Significant evidence exists that Coronavirus Disease 2019 (COVID-19) results in
fatigue, with many patients reporting clinical symptoms similar to those myalgic
encephalomyelitis/chronic fatigue syndrome (ME/CFS). Despite multiple published studies
reporting these findings, limited evidence exists on frequency of post-COVID ME/CFS diagnosis
and factors identifying individuals at risk for ME/CFS. The objective of this study was to
identify the prevalence of a ME/CFS diagnosis post-COVID and pre-existing conditions that
may be associated with the increased likelihood of a ME/CFS diagnosis.

Objectives: Identify frequency of post-COVID CFS/ME diagnosis. Use machine learning to
classify individuals who were diagnosed with post-COVID CFS/ME. Identify pre-existing
conditions that increase odds of a post-COVID CFS/ME diagnosis"

Methods: Data was collected using Electronic Medical Records from 31 hospitals in a large
health system for patients who had a PCR confirmed diagnosis of COVID-19. Participants who
had a pre-existing diagnosis of ME/CFS were eliminated and only new diagnoses of ME/CFS
were analyzed.  A combination of XGBRF machine learning (ML) models and logistic
regressions were used in the analyses.

Results: Of the 60,523 (age= 50.22±21.58y, male= 27,197, female=33,312, 64.9% Caucasian),
included in this analysis, 14.1% (8,522, age= 61.52±20.21y, male=3811, female=4711, 72.1%
Caucasian) were diagnosed with post-COVID ME/CFS. The XGBRF models had a classification
accuracy of 67.3% and the logistic regressions suggest that older (OR=1.016), males (OR=1.092)
with a pre-existing history of hypertension (OR=.661), diabetes (OR=.764), cardiovascular
disease (OR=.764), pulmonary disease (OR=.843), renal disease (OR=.800), immunosuppression
(OR=.593), cancer (OR=.676), tobacco abuse (OR=.843), and thyroid dysfunction (OR=.825)
were more likely to be diagnosed with post-COVID CFS/ME. Caucasians were more likely to be
diagnosed with post-COVID ME/CFS (p<.001).

Conclusion: Taken together, the findings of this study suggest that although the accuracy of our
ML models were limited, our findings provide evidence that being older, Caucasian, or male
with certain pre-existing conditions increases the odds of a post-COVID ME/CFS diagnosis.
Future studies should seek to determine whether the more frequent diagnoses in Caucasians is
related to provider bias towards believing patient symptomology.

Funding: None

Off-Label Use: None

COI: None

Contact: aboolani@clarkson.edu

27.Immune dysregulation in ME/CFS and long COVID-19 syndromes:
tracking of CD8 T-cell over activation and exhaustion with therapy

Anna Gil, PhD

University of Massachusetts Medical School; MA, USA
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Background: Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a complex
disorder affecting numerous organ systems and biological processes. ME/CFS may be preceded
by infection, and the chronic manifestation of illness can represent an altered host response to
infection, or an inability to resolve inflammation.

Objectives: It is our hypothesis that ME/CFS results from an aberrant response to an
immunological trigger like infection leading to a dysregulated immune system, with the hallmark
feature of CD8 T cell exhaustion. Patients with post-acute sequelae of Covid-19 infection (PASC
or long COVID-19) have symptoms similar to ME/CFS.

Methods: In both ME/CFS and long-COVID-19patients groups and healthy donors we studied
and tracked surface phenotype markers and function by intracellular cytokine assays of CD8,
CD4+CD8+, CD4 T cell populations over time.

Results: In both patient groups we observed altered expression of exhaustion and inflammatory
markers; including; CTLA4 and 2B4, decreases in CD8 T-cell number and function particularly,
CD107a/b, IFNg and TNF production. The long COVID-19 patients had evidence of sustained
activation of both T-cell populations with increased CD38 and HLA-DR. This was associated
with a compensatory increased frequency of activated CD4+CD8+ T-cells.  These results are
consistent with immune dysregulation associated with overactivation and exhaustion of CD8
T-cells, as observed in chronic viral infections and tumor environments. We have found in
ME/CFS and long-COVID patients that these immunological changes, consistent with
symptomatic improvement, can be tracked in our assays and show improvement following
therapy with the anti-oxidant/anti-inflammatory immune modulator Inspiritol®, and/or antivirals
with individual variation.

Conclusion: These findings identify potential immunological tools for both diagnosis and
tracking of ME/CFS and long-COVID disease outcome following therapy

Funding: Solve ME/CFS Initiative (Ramsay Award); NIH R01AI159314

Off-Label Use: None

COI: None

Contact: anna.gil@umassmed.edu

28. Stellate ganglion block (SGB) improves symptoms of long
COVID/Post-Acute Sequelae of SARS-CoV-2 (PASC)

Deborah Duricka, PhD

Neurovision Inc; AK, USA

Background: Long COVID, or Post-Acute Sequelae of COVID-19 (PASC), occurs frequently in
COVID-19 survivors without organ or tissue damage. Treatments are lacking and urgently
needed.

Objectives: Measure change in PASC symptoms after bilateral stellate ganglion block (SGB).
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Methods: Appropriate consents were obtained, board-certified anesthesiologist performed
procedures. Previously healthy PASC patients without COVID-19 organ damage received SGB
with ultrasound guidance on one side at the level of C6; the contralateral side was treated the
following day. Patients rated PASC symptoms numerically 0-10 pre- and post-COVID, and
post-treatment weekly. Symptoms considered present post-COVID (baseline) if change between
pre- and post-COVID >2/10. Most recent symptom rating was subtracted from baseline for all
patients with assessments at least 1-month post-treatment (n=9). Average improvement
calculated for each symptom (mean +/- standard error of mean). Clinically meaningful benefit
(CMB) defined as reduction of >2/10.

Results: Average time from COVID diagnosis to treatment = 9.8 months. No symptoms present
at baseline worsened. CMB was obtained for Fatigue (4.8+/-0.5, n=4), Difficulty Breathing (4.5
+/- 0.4, n=2), Shortness of Breath (3.3 +/- 0.7, n=3), Memory Problems (3.2 +/- 0.3, n=6),
Problems Concentrating (2.8 +/- 0.2, n=6), Headache (4.0 +/- 0.6, n=4), Muscle Pain (4.3 +/- 0.5,
n=3), Fast Heartbeat (5.3 +/- 0.5, n=3), Pounding Heartbeat (6.0 +/- 0.7, n=2), Loss of Smell (2.3
+/- 0.3, n=8), Loss of Taste, (3.7 +/- 0.4, n=9), Anxiety (3.3 +/- 0.1, n=4), Depression (3.5 +/-
0.3), Dizziness Upon Standing (5.3 +/- 0.6, n=4), Sleep Problems (3.8 +/- 0.3, n=5), Worsened
Symptoms After Physical Activity (5.2 +/- 0.2, n=5), Worsened Symptoms After Mental Activity
(5.8 +/- 0.8, n=4). Lack of CMB: Chest Pain. Insufficient sample size: Fever, Cough.

Conclusion: Bilateral SGB improves most PASC symptoms, which may be sympathetically
maintained. Further investigation into this pathophysiology and possible treatment should be
undertaken for Long COVID as well as pre-pandemic ME/CFS.

Funding: None

Off-Label Use: The Stellate Ganglion Block procedure for Long COVID & ME/CFS is novel
and considered investigational.

COI: None

Contact: dduricka@neuroversion.com

Public Health 1
29.How to ensure the voice of the severely affected ME/CFS patient is heard in

research
Helen Baxter

25% ME Group; Scotland, UK

Background: Patients with severe Myalgic Encephalomyelitis/Chronic Fatigue Syndrome
(ME/CFS) are largely excluded from research due to the severity of their illness, and often
described as 'hard to reach.

Objectives: To determine whether, with the necessary support, patients with very severe
ME/CFS could be enabled to participate in a study.
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Methods: The 25% ME Group, a UK charity supporting people with severe ME/CFS, devised a
questionnaire for members who had experience of being enterally or parentally fed. In 2019 an
invitation was placed in the charity’s newsletter inviting members meeting the above criteria to
complete the questionnaire. The questionnaire was initially available as an email attachment or a
paper copy. Direct outreach was also used for members who met the criteria but were too ill to
read the newsletter so the questionnaire could be completed by telephone or text with the
investigator. For those needing to use these methods, appointments were made with the
investigator on the understanding that they might need to be changed by the participant at short
notice and that the appointment would end if the participant felt unwell. A deadline was not put
in place.

Results: All those who initially expressed interest went on to complete the questionnaire. Only
one participant was well enough to complete it without assistance. Of the remainder, half were
completed by the patient’s family whilst the other half were completed by telephone or text with
the investigator. Appointments were cancelled due to participants experiencing migraine,
seizures etc. In one case it took a year to gather the necessary information due to the severity of
the patient’s illness and the needs for significant rest between appointments.

Conclusion: When people with very severe ME/CFS are made aware research is being
undertaken and the necessary support is provided, without time constraints, they can make
invaluable contributions.

Funding: None

Off-Label Use: None

COI: None

Contact: hbaxter@25megroup.org

30.Identifying healthcare system barriers impacting the care of Canadians
with myalgic encephalomyelitis

Rosie Twomey, PhD

University of Calgary; Alberta, Canada

Background: People with myalgic encephalomyelitis (ME) consistently report challenges and
injustices when navigating healthcare systems, including delayed diagnosis, stigmatization and
disbelief, and lack of effective management. Based on provincial reports to date, Canadians with
ME must self-advocate amidst unclear care pathways and a lack of awareness across the
healthcare system. The lack of ME education and training for those providing first-contact
services and coordination of care are major factors impacting care. However, clinicians with
experience or expertise in providing care for people with ME must navigate additional healthcare
system barriers that are not well understood or documented.

Objectives: The objectives of this study are (1) to identify current barriers to assessment,
diagnosis, and management from the perspective of Canadian healthcare professionals and (2) to
understand patient perspectives and priorities regarding these healthcare system barriers.
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Methods: In phase one of this qualitative descriptive study, Canadian healthcare professionals
with relevant clinical or lived experience with ME will be asked about healthcare system barriers
in virtual semi-structured interviews. This includes, but is not limited to, physicians,
occupational therapists, physiotherapists, nurse practitioners and nurses, personal support
workers, psychologists, social workers and managers of ME services. Recruitment opened in
April 2022, and interviews are currently underway. In phase two of this research, the findings on
healthcare system barriers will be shared with patient focus groups to elicit patient perspectives
and priorities. Interviews and focus groups are organized around pre-determined, open-ended
questions yet are flexible for the discussion of topics initiated by participants. An inductive
theoretical framework will be used for qualitative analysis.

Results: Preliminary data will be presented at the 2022 IACFS/ME Conference.

Conclusion: People with ME report significant unmet care healthcare needs. Identifying
healthcare system barriers is a critical first step to developing new frameworks and care
pathways to support Canadians with ME.

Funding: This research was funded by the ICanCME Research Network and the University of
Calgary.

Off-Label Use: None

COI: None

Contact: rosemary.twomey@ucalgary.ca

31.ME/CFS: Limitations of Vocabulary and Language
Geoffrey Hallmann, BBus(Hons), LLB(Hons), DipLegPrac, DipFinPlan, LLM(Ent.Gov),
MClinEpid, MPH

Southern Cross University; NSW, Australia

Background: Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) impacts up to
257,000 (1%) Australians. People with ME/CFS commonly report neurocognitive symptoms,
including word finding difficulties. This study identified issues with respect to vocabulary and
language that impacted communications with institutions.

Objectives: To identify the overarching themes arising from a modified grounded theory study
of persons with ME/CFS in Australia experience when interacting with institutions.

Methods: A literature review was conducted to examine the key issues that impact people with
ME/CFS and guide potential points of interaction with social institutions.   Ethics approval
ECN-08-146 was obtained and addressed potential physical and psychological harms to the
participants and researcher (an inside researcher) – noting many studies overlook physical and
insider harms.  A pilot study of 3 interviews was utilized and the questionnaire was refined to
reduce the specifics of the questions and create more open-ended responses.   16 participants
with a diagnosis of ME, MFS or ME/CFS were selected (including severe patients) using a
purposive and snowballing sampling strategy from volunteers along the east coast of Australia
between Brisbane and Melbourne, were interviewed.   Recordings were transcribed.   Notes and
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memorandums were recoded between interviews and preliminary issues/themes and connections
evolved.  Interviews were conducted to the point of saturation.  Open coding of the transcripts
occurred manually, then within NVIVO, where axial coding was applied.  Following
establishment of the tentative core/sub-core codes, selective coding was applied.  Themes and
categories were merged and created as required.   Within the early stages of the process
participants were invited to verify the identified themes and such themes and emerging themes
and categories were matched against extant and evolving literature the assess validity.  Rigour
was maintained via reflexivity, regular peer debriefing and review of transcripts and coding,
feedback and cross checking.

Results: The participants revealed a variety of stories across multiple social institutions
including interactions with health and medical, educational, employers, businesses, insurers,
families, churches, welfare and other institutions.   Participants universally identified or
displayed neurocognitive issues that impacted their word finding ability, hence their ability to
express the symptoms, history, medications and experiences of the condition or other relevant
information.   It was observed that during interviews all participants experienced issues with
their ability to access a vocabulary or language that accurately conveyed their intended meaning.
On other occasions participants used incorrect terminology (eg chronic fatigue, tiredness) when
speaking about their own condition – despite knowing the inaccuracy involved.   The term
‘chronic fatigue syndrome’ was identified by participants as an inappropriate name for the
condition that carried with it a stigma, such as misperceptions that it was not real, psychological,
malingering or mere tiredness.   Participants, particularly in the severe end of the condition, also
reported period in which communications were not possible due to inability to communicate (eg
too sick, no voice/weak voice, no ability to converse or use other communication tools).

Conclusion: ME/CFS is a condition is which self-reported symptoms are important to the
history taking, diagnosis and treatment.  Indeed involvement with all social institutions requires
written or verbal communications.  Accuracy of wording is important across many interactions
with various institutions and erroneous language can cause adverse outcomes or errors.  The
participant stories identified an impeded ability to fully explain themselves, or select
terminology, phrases or descriptors that conveyed their symptoms or experiences accurately, or
appropriately. These issues impacted their interactions with various institutions and at times
resulted in erroneous information and perceptions which, on occasions, created errors and other
difficulties.   For those interacting, such as healthcare practitioners or researchers, awareness of
such issues would be essential to ensuring steps are put in place to check information or adapt
methods to obtain information.

Funding: None

Off-Label Use: None

COI: Person with ME/CFS; Chair of ME/CFS Australia; ME/CFS Advocate

Contact: geoffhallmann@yahoo.com

Provocation Studies 2
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32.Plasma proteomics reveals a distinct response to maximal exercise and
recovery pattern between females and males ME/CFS subjects

Arnaud Germain, PhD

Cornell University; NY, USA

Background: Maximal energy-producing capacity and exercise intolerance in people with
fatiguing illnesses can be evaluated using a 2-day cardiopulmonary exercise testing (2-day
CPET). Two consecutive maximal effort CPETs are completed separated by 24 hours to
determine maximum energy-producing capacity (CPET-1) and the ability to recover normally
with CPET-2. Impaired recovery following CPET-1 is common in people with ME/CFS (pwME)
due to the hallmark symptom of ME/CFS, post-exertional malaise (PEM), an exacerbation of
already depleting symptoms that pwME attempt to evade by activity and stress management.

Objectives: Monitor the temporal changes of plasma proteomics in pwME over the course of our
strenuous 2-day CPET protocol.

Methods: Plasma samples were collected PRE- and POST-CPETs from 78 pwME (59 females
and 19 males) and 52 controls screened for sedentary behavior (35 females and 17 males). Data
for 6,361 unique plasma proteins (7,288 measures total), spanning 7 orders of magnitude in
concentration, was acquired for all 4 timepoints. Our exploration methods included linear mixed
model analysis after log-transformation, with disease status, age and BMI set as fixed effects,
and subjects set as random effect.

Results: Sex disparities were indisputable and justified unisex cohort analysis. Notably, we
observed a 7-fold increase following CPET-1 (p < 0.01) in proteins whose levels are significantly
different between male pwME compared to controls during the 24-hour recovery period. In
contrast, there was a 3-fold decrease for females. Moreover, the proteins with significantly
different levels (p < 0.01) were both sex- and timepoint-specific.

Conclusion: Distinct sex-differences in plasma proteomics were observed at baseline, through
maximal exercise, and after a 24-hour recovery period. These results concur with recent plasma
metabolomics data from our lab showing sex- and exercise-dependent variations for pwME when
compared to controls. The sex-disparity is especially important to take into consideration when
assembling any future ME/CFS cohort.

Funding: NIH U54NS105541 and private donor

Off-Label Use: None

COI: None

Contact: ag297@cornell.edu

33. Comprehensive gene expression profiling of the immune system in
ME/CFS
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Andrew Grimson, PhD

Cornell University; NY, USA

Background: Extensive evidence implicates dysregulation of the immune system in Myalgic
Encephalomyelitis / Chronic Fatigue Syndrome (ME/CFS). Nevertheless, it is unclear which
immune cell types or sub-types are dysregulated in ME/CFS, and which are not. Similarly, we
lack a comprehensive understanding of the gene expression changes across the myriad immune
cells of ME/CFS patients.

Objectives: We have characterized the gene expression program, with single-cell resolution, of
peripheral blood mononuclear cells (PBMCs) isolated from ME/CFS patients, using single-cell
RNA-seq (scRNA-seq) and single-cell ATAC-seq (scATAC-seq), which generate expression
profiles and gene regulatory profiles, respectively.

Methods: Using the 10X platform, we performed scRNA-seq and scATAC-seq profiling on
PBMCs from 30 patients and 30 matched controls. Because post-exertional malaise is an
important symptom of ME/CFS, we performed profiling at baseline and 24 hours after a
strenuous exercise test, for all 60 individuals.

Results: In aggregate, we have profiled 0.5 million immune cells using scRNA-seq, capturing
thousands of transcripts per cell. This single-cell atlas allows us to quantify expression programs
across dozens of defined immune cell types and sub-types, and enable multiple downstream
analyses. Most immune cells exhibit little or no dysregulation, comparing ME/CFS patients and
controls; however, we do detect substantial dysregulation in certain cell subsets. For example,
subtypes of monocytes, T and NK cells exhibit dysregulation in ME/CFS. Notably, platelets are
amongst the most dysregulated cells in ME/CFS. We have also used the data to examine
alterations in signaling across the immune system. This analysis implicates a single subset of T
cells that exhibits pronounced alterations in such signaling. Finally, integrated analysis of our
scRNA-seq and scATAC-seq data allows us to identify the gene regulatory factors whose
activities are altered in ME/CFS..

Conclusion: This study identifies specific immune cells that are dysregulated in ME/CFS, and
those that are not. The identities of the differentially expressed genes and gene sets within the
dysregulated cells suggest novel paradigms for understanding ME/CFS.

Funding: NIH U54NS105541

Off-Label Use: None

COI: None

Contact: agrimson@cornell.edu
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July 30th 2022

34.Postural Orthostatic Tachycardia Syndrome Research Update & Review of
Autonomic Dysfunction in Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome

Lauren Stiles, JD

Dysautonomia International; NY, USA

Content: This session will review the diagnostic criteria and pathophysiology of POTS, and will
provide an update on current POTS research. The session will also review the role of autonomic
nervous system dysfunction in ME/CFS.

Format: Lecture

Funding: None

Off-Label Use: None

COI: None

Contact: lstiles@dysautonomiainternational.org

Immunology/ Infectious Diseases 2
35.Immune-related profiles of long COVID patients in the Japanese

population.
Wakiro Sato, MD, PhD

National Institute of Neuroscience, National Center of Neurology and Psych; Tokyo, Japan

Background: Accumulating evidence suggests overlapping clinical phenotypes and biological
background between ME/CFS and Long COVID. Specifically, B cell abnormalities with
emergence of various autoantibodies toward G-protein coupled receptors have been reported.

Objectives: To disclose the immune-related abnormalities in Long COVID patients in Japan

Methods: Japanese Long COVID patients visiting NCNP hospital were enrolled. Age and
sex-matched healthy subjects were set as control. The peripheral blood mononuclear cells
(PBMCs) were purified and the frequency of B cell subsets were analyzed by flowcytometry
(BD FACS Canto 2). Using the same blood samples, various antibodies to G-protein coupled
receptors (anti-AT1R-Ab, anti-a1R-Ab, anti-a2R-Ab, anti-b1R-Ab, anti-b2R Ab, anti-M3R-Ab,
anti-M4R-Ab) were measured by CellTrend GmbH. The normal ranges were set based on the
healthy subject data (above or below the average±SD). Clinical characters of these patients were
analyzed.

Results: In total, sixty patients were enrolled (male/female = 24/36, age±SD = 41.4±12.1). Four
pairs of mother and daughter were included. The average duration of symptoms at the time of the
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first visit were 8.9±4.9 months. We observed abnormally high plasmablasts, antibody-producing
B cells, in 27.8% of patients; abnormally low regulatory T cell frequency in 15% of patients. The
frequency of autoantibodies positive (as assessed by the normal range) was 9.5% in
anti-AT1R-Ab, 18.2% in anti-a1-Ab, 22.2% in anti-a2-Ab, 25% in anti-b1-Ab, 35% in
anti-b2-Ab, 24% in anti-M3-Ab and 25% in anti-M4-Ab. The frequency of the patients with at
least one autoantibody positive was 55%. In addition, 72% of the patients showed at least one
abnormal immunological parameter listed above. SPECT imaging data revealed that majority of
the patients showed decreased cerebral blood flow especially in frontal lobes in an analysis of
easy Z-score imaging system (eZIS). Moreover, some patients responded to low dose steroid
therapy.

Conclusion: Substantial frequency of Long COVID patients in Japan showed immune profile
abnormalities and autoantibodies to GPCRs, suggesting similar immune pathology to ME/CFS.

Funding: Supported by the Health and Labor Sciences Research Grants for Comprehensive
Research on Persons with Disabilities from the Japan Agency for Medical Research and
development, AMED of Japan and Intramural Research Grant (1-5) for Neurological and
Psychiatric Disorders of National Center of Neurology and Psychiatry.

Off-Label Use: None

COI: None

Contact: wakirpsato@gmail.com

36.Elevated ATG13 in serum of patients with ME/CFS stimulates oxidative
stress response in microglial cells via activation of receptor for advanced
glycation end products (RAGE)

Gunnar Gottschalk, PhD

Simmaron Research Inc.; WI, USA

Background: Myalgic Encephalomyelitis, also known as Chronic Fatigue Syndrome (ME/CFS),
is a multisystem illness characterized by extreme muscle fatigue associated with pain,
neurocognitive impairment, and chronic inflammation. Despite intense investigation, the
molecular mechanism of this disease is still unknown. Here we demonstrate that
autophagy-related protein ATG13 is strongly upregulated in the serum of ME/CFS patients,
indicative of impairment in the metabolic events of autophagy. A Thioflavin T-based protein
aggregation assay, array screening for autophagy-related factors, densitometric analyses, and
confirmation with ELISA revealed that the level of ATG13 was strongly elevated in serum
samples of ME/CFS patients compared to age-matched controls. Moreover, our microglia-based
oxidative stress response experiments indicated that serum samples of ME/CFS patients evoke
the production of reactive oxygen species (ROS) and nitric oxide in human HMC3 microglial
cells, whereas neutralization of ATG13 strongly diminishes the production of ROS and NO,
suggesting that ATG13 plays a role in the observed stress response in microglial cells. Finally, an
in vitro ligand binding assay provided evidence that ATG13 employs the Receptor for Advanced
Glycation End-products (RAGE) to stimulate ROS in microglial cells. Collectively, our results
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suggest that an impairment of autophagy following the release of ATG13 into serum could be a
pathological signal in ME/CFS.

Objectives: Serum samples of ME/CFS patients display a higher propensity of protein
aggregation indicating potential impairment of protein degradation mechanism. An elevated
level of ATG13 in serum of ME/CFS patients suggests an autophagy impairment as a molecular
mechanism in the disease. Serum-derived ATG13 is phosphorylated, binds to the Receptor for
Advanced Glycan End product (RAGE), and induces the production of reactive oxygen species
(ROS) and nitric oxide (NO) in cultured microglial cells.

Methods: 1. ROS assay and nitrosylative stress assay in HMC3 human microglia by ME/CFS
serum

2. Thioflavin T assay for protein aggregation

3. antibody array of autophagy markers in ME/CFS serum

4. ELISA validation of individual autophagy protein.

Results: 1. Thioflavin T assay revealed that there was an increased protein aggregation in
ME/CFS serum samples indicating a possible impairment of cellular autophagy in ME/CFS
patients.

2. Antibody array of autophagy proteins displayed severe upregulations of autophagy proteins in
serum suggesting autophagy impairment in ME/CFS patients.

3. ELISA validation revealed that ATG13 is consistently upregulated in 10 out of 12 ME/CFS
patients.

4. Receptor-ligand binding assay followed by functional analyses revealed that phospho ATG13
in serum binds to the RAGE receptor in the induction of ROS and iNOS.

Conclusion: 1. Impairment of autophagy in ME/ CFS patients

2. Elevated ATG13 in patients' serum samples.

3. ATG13 is metabolically inactive and induces ROS and nitrite in microglial cells via activation
of the RAGE receptor.

4. ATG13 could be a diagnostic marker in ME/CFS.

Funding: None

Off-Label Use: None

COI: None

Contact: ggottschalk@simmaron.com
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37.EBV and HHV-6A dUTPases contribute to ME/CFS by exacerbating TFH cell
differentiation and extrafollicular antibody responses.

Brandon Cox, PhD Candidate

The Ohio State University; OH, USA

Objectives: Investigate the mechanisms by which the EBV- and HHV-6A-encoded dUTPase
proteins contribute to the immune dysfunction associated with ME/CFS

Methods: Serology studies were performed in ME/CFS and control cohorts to examine the
presence of antibodies against the EBV- and HHV-6A dUTPases by recombinant
dUTPase-specific ELISAs and cytokine levels of Activin A, IL-21 and CXCL13 by ELISA. We
next sought to examine whether ME/CFS sera or virus-dUTPase-derived dendritic cell
conditioned media could contribute to the immune dysfunction in ME/CFS by driving T
follicular helper (TFH) cell differentiation of naive CD4+ T cells in vitro. Cells were treated with
sera or conditioned media for 3 days. Following treatment, cells and supernatants were collected
and examined for expression of TFH cell markers (CXCR5, BCL6, PD-1, ICOS, IL-21) by flow
cytometry and/or ELISA. In parallel, in vivo studies were conducted in female C57BL/6 mice
injected intraperitoneally with EBV-dUTPase protein or vehicle daily for 5-6 days. Spleens were
collected and processed to examine the effects on germinal center (GC) activity by Flow
Cytometry, ELISA, immunohistochemistry, and qRT-PCR analyses.

Results: Examination of 351 ME/CFS patients and 77 controls demonstrated a significant
increase in serum levels of activin A (p<0.0001) and IL-21 (p<0.0001), which correlated with
seropositivity for anti-EBV and anti-HHV-6 dUTPase antibodies (p = 0.0353 and p = 0.0014,
respectively). Strikingly, CXCL13 levels were unchanged. Notably, ME/CFS sera was sufficient
to drive TFH cell differentiation (p<0.0001) via an activin A-dependent mechanism.
Furthermore, in vitro studies revealed that EBV- and HHV-6A-dUTPases strongly induced
activin A secretion (p = 0.005 and p = 0.0286, respectively) while in vivo, EBV-dUTPase
induced splenic marginal zone B (p<0.005) and follicular helper invariant NKT (iNKTFH;
p<0.05) cell formation.

Conclusion: Altogether, our data indicate abnormal GC activity in ME/CFS patients and
highlights a mechanism by which EBV- and HHV6-dUTPases may alter GC and extrafollicular
antibody responses.

Funding: National Institutes of Health: R01 A1084898 to MA

Off-Label Use: None

COI: None

Contact:brandon.cox@osumc.edu
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Treatment
38.An international survey of experiences and attitudes towards pacing using

a heart rate monitor for people with ME/CFS
Nicola Clague-Baker, PhD

University of Liverpool; Liverpool, England

Background: People with Myalgic Encephalomyelitis (PwME) may have a blunted heart rate
(HR) response to maximum exercise and a reduced anaerobic threshold (AT) 1. If PwME keep
their heart rate below their AT it can lead to less post-exertional malaise (PEM)2. PwME use
heart rate monitors (HRM) to assess their physical activity and to set alerts 3. There are no
studies identified that explore the use of HRMs in PwME.

Objectives: The aim of this study was to identify the experiences and attitudes of PwME
towards pacing using a heart rate monitor.

Methods: Ethical approval was obtained. An online survey was developed and 40 questions
were devised. The link for the survey was sent out via facebook, twitter and websites.
Participants read the information sheet before completing the online survey. The survey was
open for three weeks.

Results: 515 PwME completed the survey. 87% were female, mean age group 35 – 50 years.
54% had ME for 10 years or more. Over 30 different types of HRM were being used. Over 30
benefits were identified. Main benefits were understanding PEM triggers better (72%) and
real-time feedback on effects of current or prior activity (68%). Over 30 negatives were
identified. Main negatives were financial (44%) and difficulty with initial restrictions (42%).
32% identified that they had an improved ability for Activities of Daily Living, 23% had
increased time with family and friends and 23% were able to enjoy a hobby as a result of pacing
with a HRM. Only 14% stated that healthcare professionals (HCPs) were supportive.

Conclusion: Pacing with a HRM is beneficial for PwME leading to more understanding of their
ME and PEM and increased activity in some people. HCPs need to learn about and support
PwME to use pacing with a HRM.

Funding: None

Off-Label Use: None

COI: None

Contact: nicola.baker@liverpool.ac.uk
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39.Stellate ganglion block (SGB) improves symptoms of ME/CFS: a case
series

Luke Liu, MD

Neuroversion, Inc.; AK, USA

Background: ME/CFS is a serious illness that significantly impacts daily life for millions.
Treatments are lacking and urgently needed.

Objectives: Observe the results of stellate ganglion block (SGB) in pre-2020 ME/CFS patients;
determine effective treatment strategy.

Methods: Appropriate consents obtained; all procedures performed by a board-certified
anesthesiologist. Patients with ME/CFS (Canadian Consensus Criteria) received SGB with
ultrasound guidance on one side at the level of C6; the contralateral side was treated the
following day (defined as 1 set of SGBs). Patients rated symptoms 0-10 at baseline and at
intervals from 1 day to 3 months after final SGB. Clinically meaningful benefit (CMB) defined
as reduction of >2/10. All patients who completed at least 1 set of SGB are reported.

Results: Patient 1: (52Y;F;post-viral ME/CFS 32Y) 8 sets SGB over 4 months. At 2 months
post-treatment, CMB in all symptoms: fatigue, difficulty breathing, memory, concentration, joint
pain, dizziness upon standing, post-exertional malaise (PEM). Patient relapsed after undergoing
surgery with general anesthesia and has resumed treatment.

Patient 2: (42Y;M;post-viral ME/CFS 20Y, COVID vaccination-induced worsening 1Y) 3 sets
SGB over 1 month. Patient’s symptoms had dramatically worsened after COVID vaccination;
CMB calculated using pre-vaccination baseline values. CMB in cardinal symptoms at 2 months
post-treatment: fatigue, PEM. Patients reported “feeling well for the first time in decades.”
Patient relapsed after a mild viral illness at 2.5 months and has resumed treatment.

Patient 3: (62Y;F;ME/CFS 18Y after estradiol injection) SGB daily over 20 days =10 sets. CMB
in all baseline symptoms at 3 months post-treatment: fatigue, memory, concentration, headache,
muscle pain, fast heartbeat, pounding heartbeat, orthostatic intolerance, sleep, PEM. Patient
currently reports durability of CMB.

Conclusion: Multiple bilateral SGB treatments improved symptoms in all ME/CFS patients
treated. Intensive (daily) treatment was more durable than weekly or biweekly treatment. Further
investigation into sympathetic nervous system pathophysiology and treatment is warranted.

Funding: None

Off-Label Use: The use of stellate ganglion block for ME/CFS is novel and considered
investigational.

COI: None

Contact:lukeliumd@gmail.com
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40.BREATHE: A mixed-methods evaluation of a virtual self-management
program for people living with long COVID

Cathy Kline, MA; Gloria Gray, ECE

University of British Columbia; British Columbia, Canada

Background: People with chronic conditions such as ME/CFS have unique expertise derived
from their experience of illness that can help trainees learn about public health measures to better
support patients in managing chronic disease. Patient & Community Partnership for Education, a
unit at the University of British Columbia, with a focus on patient and community involvement
in health professional education, co-designed a workshop with community partners that brings
patients and students together for patient-centered learning, with faculty playing a supportive
role.

Objectives: To develop a patient-led interprofessional workshop for students on poorly
understood chronic diseases: ME/CFS and Lyme disease.

Methods: The workshop was developed, evaluated and refined by students, patients / caregivers,
and faculty working together in a participatory educational design.

Results: Two workshops were held in May and November 2021 that were attended by 46
students from 13 disciplines. Students were surveyed after the workshop. There were two scored
items and three free-text questions that asked what they learned, what they felt was missing and
suggestions for improvements. The free-text responses were analyzed thematically with respect
to three broad categories: workshop highlights; student learning; and workshop
deficiencies/unmet needs. When asked to compare the workshop to other educational
experiences, on a scale of one (one of the worst) to five (one of the best), the mean score was 4.3.
All respondents said they would recommend the workshop to others. Free text responses showed
that many students had little or no prior knowledge of the topics and the workshop bridged a gap
in their training about how stigma can interfere with timely diagnosis and access to treatment.
The main deficiency related to the desire for more time in breakout rooms to ask questions of the
panelists.

Conclusion: Learning directly from people with lived experience inspires compassionate care, a
desire to learn more about poorly understood chronic conditions and public health advocacy.

Funding: None

Off-Label Use: None

COI: None

Contact: cathy.kline@ubc.ca
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41.COVID-19: understanding recruitment strategies in a community-based
assessment of fatigue, cognitive and functional impairments among those
after SARS-CoV-2 infection

Nancy Klimas, MD

Nova Southeastern University; FL, USA

Background: Recruiting participants to clinical research studies is challenging, primarily when
conducted in safety-net settings. We seek to describe the efficacy of different recruitment
strategies in a CDC-funded study assessing fatigue, cognitive and functional impairments among
those following acute SARS-CoV-2 infection.

Objectives: To assess the results of different recruitment strategies used in a CDC-funded study
of participants who may or may not continue to experience symptoms, after testing positive for
COVID-19.

Methods: Our recruitment efforts employed two systematic sampling approaches. Individuals
with a COVID-19 positive test from a local VA medical center during the previous 3-6 months
received an email invitation and, if consented, a follow-up phone call. Within an extensive health
system (LHS), individuals with a COVID-19 positive test during the previous 3-6 months
received an email invitation and the ability to access an online study platform. A financial
incentive was offered to all participants who complete the study assessments.

Results: After 4 months, our enrollment is slow. Enrollment data indicates that the VA response
rate (email and phone call) is marginally better than the non-VA response (email only). The
enrollment difference is consistent at baseline and the three-month follow-up. This difference is
multifactorial, with variation in participant characteristics, recruitment procedures, the nature of
the illness, participant comfort and access to technology, and location of patients all affecting
participation.

Conclusion: Adequate patient enrollment and retention are essential to the success of
community-based research. Using our study experiences, we will present a SWOT analysis
(strengths, weaknesses, opportunities, and threats) in a community-based environment to
enhance recruitment and retention in safety-net settings.

Funding: Centers for Disease Control 75D30120C09554

Off-Label Use: None

COI: None

Contact: nklimas@nova.edu
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COVID-19 2
42.Covid-19 infection in patients with ME/CFS– an update
John Chia, MD

EV Med Research; CA, USA

Background: Covid-19 infection (CV19) has caused devastating pneumonia and multisystem
diseases, and in many cases followed by chronic symptoms, known as long hauler syndrome,
like ME/CFS. Previously, we demonstrated worsening of symptoms in ~50% of ME/CFS
patients following CV19. We present updated data after 2 years of Covid-19 pandemic.

Objectives: Patients with diagnosis of ME/CFS according to Canadian consensus criteria and
chronic enterovirus infection (EV) who acquired CV19 between April 2020-March 2022 were
studied for change of disease severity and viral markers.

Methods: Prior EV infection was based on elevated antibody to 11 enteroviruses, and/or positive
enterovirus protein (EVP) in stomach biopsies and peripheral blood leukocytes (PBL). Most
patients were evaluated within 4 weeks of CV19. Blood samples were tested for Covid-19
proteins (CV19P) and EVP in PBL by Western blot. We followed these patients over a 6-month
period.

Results: 54 ME/CFS patients, age 50+13 (mean+S.E.), 31% males (M) 69% females (F),
developed acute CV19, 15 cases between 11/21- 2/22. 37/54 had mild symptoms. 17/54 patients
were bedridden (5 M, 12 F) with flu-like symptoms, fatigue, and brain fog for 2-4 weeks; 29/54
(54%, 5 M, 24 F) patients felt worse symptoms for months, and 2 patients (1M, 1F) were nearly
normal for 3-6 months.

8 patients were hospitalized - 4 F, 3 M had bronchitis/mild pneumonia, and were treated with 5
days of IV Remdesivir and dexamethasone. ME/CFS symptoms largely resolved in 3/4 F patients
for 1- 3.5 months and 2/3 M patients remained much improved at 6 months.

During follow-up, EVP levels changed in proportion to clinical responses, CV19P was not
detected.

Conclusion: CV19 caused significant worsening of ME/CFS symptoms in ½ of patients during
and after acute infection and EVP increased in most of these patients. 5/7 hospitalized patients
significantly improved after IV Remdesivir/dexamethasone treatment. The marked improvement
of ME/CFS symptoms following Remdesivir treatment warrants future clinical studies.

Funding: EV Med Research

Off-Label Use: None

COI: None

Contact: johnkschia@gmail.com
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43.A classification system for post-acute sequelae of SARS CoV-2 infection
Leonard Jason, PhD

DePaul University; IL, USA

Background: This study aimed to contribute to the development of a research case definition for
PASC using a PASC data set and experiences from case definitions from the Myalgic
Encephalomyelitis (ME/CFS) field. Two hundred ninety-nine participants who had not recovered
from COVID participated in the current study. Participants were recruited through various online
platforms such as patient-advocate websites (e.g., social media platforms). Participants were
asked to complete two DePaul Symptom Questionnaires, with one describing current symptoms
and one recounting experiences from an average of 21.7 weeks prior. Patients were classified
into mild, moderate or severely affected.

Two case definitions were applied in the current study: the CCC and the IOM. No participants in
the mildly impaired group met either case definition. Within the moderately impaired group,
62.6% of participants met the IOM criteria while 30.6% of participants met the CCC. With
regards to the severely impaired group, 89.0% of participants met the IOM, and 74.3% of
participants met the CCC criteria. The principal finding is that those with PASC can be classified
into three groups using a simple rating scale. Those in the severe category are more symptomatic
than those in the moderate category, and few symptoms are present in those rated as mild. It is
possible to categorize between 74% to 89% of those in the severe group as meeting one of the
ME/CFS case definitions. These findings can help clarify several issues relating to a possible
case definition or criteria for PASC.

Objectives: The ICD coding rules call for patients with Long COVID to get a code specific to
that (Post COVID-19 condition, unspecified (U09.9) and also the code for any other conditions.
So the ICD ME code (G93.3) is not instead of the Long COVID code but in addition to it.
However, there continues to be considerable uncertainty about the definition of Post-Acute
Sequelae of SARS CoV-2 infection (PASC). This study aimed to contribute to the development
of a research case definition for PASC using a PASC data set and experiences from case
definitions from the Myalgic Encephalomyelitis (ME/CFS) field.

Methods: Two hundred ninety-nine participants who had not recovered from COVID
participated in the current study. Participants were recruited through various online platforms
such as patient-advocate websites (e.g., social media platforms). Participants were asked to
complete two DePaul Symptom Questionnaires, with one describing current symptoms and one
recounting experiences from an average of 21.7 weeks prior. Patients were classified into mild,
moderate or severely affected.

Results: A one-way analysis of variance (ANOVA) on the summary score of the DSQ at the
time of infection (time point 1) across the three impairment groups (mild, moderate, severe)
found a main effect, F(2, 289) = 18.09, p < .001). Post-hoc comparisons with Bonferroni
corrections found that the severely impaired group scored significantly higher than both the
moderate and mild groups. Moreover, the moderate group scored significantly higher than the
mild group. Comparable results were found at the time 2. Over time, multiple paired-samples
t-tests were conducted with an adjusted α = .017 (α = .05/3). The severely impaired participants’
scores significantly improved at time point 2 compared to time point 1, t(135) = 6.17, p < .001.
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Similar results were found for the moderately impaired group t(146) = 9.88, p < .001.Two case
definitions were applied in the current study: the CCC and the IOM. No participants in the
mildly impaired group met either case definition. Within the moderately impaired group, 62.6%
of participants met the IOM criteria while 30.6% of participants met the CCC. With regards to
the severely impaired group, 89.0% of participants met the IOM, and 74.3% of participants met
the CCC criteria.

Conclusion: The principal finding is that those with PASC can be classified into three groups
using a simple rating scale. Those in the severe category are more symptomatic than those in the
moderate category, and few symptoms are present in those rated as mild. It is possible to
categorize between 74% to 89% of those in the severe group as meeting one of the ME/CFS case
definitions. These findings can help clarify several issues relating to a possible case definition or
criteria for PASC. Based on these findings, we propose a 5-point PASC diagnostic system. Axis
1 involves the variant of the COVID infection and the type of documentation of the infection.
Axis 2 involves the time elapsed since infection. Axis 3 involves the type of medical collateral
damage to different organs. Axis 4 involves functional impairment classified into three
categories: mild, moderate, or severe. Finally, Axis 5 is the identified symptoms. Finally, if the
patient has been sick for 6 or more months, it is important to determine whether the person has
met ME/CFS criteria. This proposed 5-part classification system might bring considerable clarity
to diagnosing PASC. A questionnaire that contains all 5 Axis will be presented at the conference.

Funding: None

Off-Label Use: None

COI: None

Contact: ljason@depaul.edu

44.Prevalence, clinical correlations and predictors of fatigue and severe
fatigue 3 and 6 months following confirmed infection by SARS-CoV-2 in
The BC Respiratory Cohort

Luis Nacul, MD, MSc, PhD

University of British Columbia/ BC Womens Hospital; Canada

Background: Fatigue is a common symptom following COVID-19 disease; many of these
patients, commonly referred to as long haulers (ME/CFS sub type) will present a combination of
disabling symptoms that are very similar to those presenting with post-infectious fatigue
syndrome or ME/CFS triggered by other infections.

Objectives: To ascertain the prevalence, clinical correlations and predictors of fatigue and severe
fatigue 3 and 6 months following confirmed infection by SARS-CoV-2 in a cohort of patients
(The BC Respiratory Cohort) admitted to Hospital in Vancouver, BC.

Methods: This was a prospective consecutive cohort of adults with COVID-19 hospitalized from
March to May 2020 with laboratory-confirmed SARS-CoV-2 infection. Patients were assessed at
baseline, 3 and 6 months following symptom onset with a number of clinical tests and
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standardized questionnaires. Prevalence and predictors of fatigue and severe or disabling fatigue
were ascertained by logistic regression analysis and random effects models.

Results: The prevalence rates of fatigue and severe fatigue were 66.7% and 16.1% at 3 months,
and 59.5% and 6.9% at 6 months following COVID-19. These were not associated with severity
of the acute SARS-CoV-2 infection, but correlated with indicators of sleep dysfunction, quality
of life and mental health morbidity. In the multi-variate model, there were significant
associations with the outcomes with baseline age (0.93; 95% CI= 0.88-0.98) and the number of
pre-existing comorbidities (OR=2.21, 95% CI=1.09-4.49). At both follow-up points, there were
significant correlations between age, number of comorbidities, or both, and clinical symptoms
such as pain and shortness of breath.

Conclusion: Fatigue is common following COVID-19 in hospitalized patients, and more so in
those with higher number of co-morbidities at baseline, but it does not relate to the severity of
COVID-19 during admission. Results for a range of health and quality of life indicators are poor
in those who develop fatigue and severe fatigue.

Funding: None

Off-Label Use: None

COI: None

Contact: luis.nacul@cw.bc.ca

72

mailto:luis.nacul@cw.bc.ca


Poster Presentations
Treatment/ Management

1. Efficacy of add-on recumbent isometric yoga on patients with myalgic
encephalpmyelitis/chronic fatigue syndrome: a randomized, controlled
trial

Takakazu Oka, MD

International University of Health and Welfare Narita hospital; Narita, Japan

Background: Our previous study demonstrated that seated isometric yoga reduced fatigue
and pain in patients with ME/CFS. However, as some patients were too severe to
practice it, we developed a recumbent isometric yoga program for more severe patients.
In this study, we investigated the efficacy of recumbent isometric yoga in patients with
ME/CFS including those who could not practice seated one in a randomized, controlled
trial.

Objectives: The aim of this study was to investigate the efficacy of recumbent isometric yoga in
patients with ME/CFS including those who could not practice seated isometric yoga in a
randomized, controlled trial.

Methods: This trial enrolled 50 patients with ME/CFS who did not have satisfactory
improvement after receiving conventional therapy for at least three months. The
ME/CFS was diagnosed based on the 1994 international research case definition of CFS
and 2011 international consensus criteria for ME. They were randomly divided into two
groups and were treated with either conventional therapy in our department (control
group, n=25) or conventional therapy together with recumbent isometric yoga practice,
which consisted of biweekly, 20-minute sessions with a yoga instructor and daily in-
home sessions (yoga group, n=25) for approximately three months. Severity of fatigue
was assessed by the Chalder’s fatigue scale (FS) scores. Adverse events were recorded
for subjects in the yoga group.

Results: In both groups, 24 out of 25 participants completed the intervention. The yoga
group showed more significant reduction in Chalder’s FS score than control group (-
5.3±4.8 in the yoga group vs -1.8±3.3 in the control group, p=0.006, effect size = 0.834,
unpaired t-test). Subgroup analysis demonstrated that yoga intervention reduced FS
score in patients with ME/CFS and comorbid fibromyalgia (30.2±2.3 to 23.8±4.8,
p=0.008, effect size=1.75, paired t-test, n=6), too. There were no serious adverse events
in the yoga group. No patients reported post-exertional malaise.

Conclusion: The present study suggests that recumbent isometric yoga is a beneficial
adjunctive therapy for patients with ME/CFS, including those with comorbid
fibromyalgia.
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Funding: Japan Agency for Medical Research and Development Grant for integrative medicine
(H27 15lk0310013h0001, H28 16lk0310017h001, H29 17lk0310034h0001).

Off-Label Use: None

COI: None

Contact:okatakakazu@gmail.com

2. An international survey of experiences and attitudes towards
Transcutaneous Vagus Nerve Stimulation for people with Myalgic
Encephalomyelitis / Chronic Fatigue Syndrome.

Nicola Clague-Baker, PhD

University of Liverpool, UK

Background: Myalgic Encephalomyelitis (ME) is a complex, acquired multi-systemic disease1.
Many people with ME (PwME) have autonomic nervous system dysfunction and one small study
with 13 PwME has identified potential benefits of Transcutaneous Vagus Nerve Stimulation
(tVNS) for some people with ME2. However, no data has been collected on PwMEs’
experiences of tVNS.

Objectives: The aim was to collect qualitative and quantitative data about the use and
experiences of tVNS in PwME.

Methods: Ethical approval was obtained. An online survey was developed by ME researchers
and PwME and 31 questions were devised. The link for the survey was sent out via facebook,
twitter and websites. Participants read the information sheet before completing the online survey.
The survey was open for four weeks.

Results: 116 (15 responses excluded) PwME completed the survey (60% from UK, 16% from
Europe, 14% Australasia and 10% N America). 85% were female, mean age group 51 – 70 years.
53% had ME for 10 years or more. 72% were currently using tVNS, 28% had stopped using it.
Only 9% had used tVNS for longer than a year. Over 30 benefits in symptoms and activities were
identified. Main benefits were improvement in post-exertional malaise (PEM) (39%) and brain
fog (37%). Over 20 short and long term negatives were identified. Main short-term negatives
were headaches (15%) and long term - irritation at the site (9%). 80% reported they would
continue to use tVNS and 67% stated they would recommend it to other PwME. 56% of PwME
stated that tVNS was mildly to very beneficial.

Conclusions: TVNS may be beneficial for some PwME with benefits including reduction in
brain fog and PEM although some PwME report a number of negatives with tVNS. More
research is needed to identify which specific group of PwME benefit from tVNS and to
determine the optimum treatment regime.

Funding: None
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Off-Label Use: This presentation DOES NOT include information about off-label or
investigational use of products/procedures.

COI: None

Contact: Nicola.Baker@liverpool.ac.uk

3. Proposed randomized controlled trial for amygdala and insula
retraining (AIR) as a treatment for long COVID.

Ashok Gupta, MA (CANTAB), MSc

The Gupta Program; England

Background: A neuroplasticity program, known as Amygdala and Insula Retraining (AIR), has
demonstrated effectiveness in treating ME/CFS and Fibromyalgia (FM) in pilot randomized
controlled trials. Evidence suggests a connection between long COVID (LC) and conditions such
as ME/CFS and FM. Therefore, AIR could be a promising treatment for LC. A recent evaluation
of N = 45 LC sufferers showed that before using AIR, 13% reported good health. After using it,
47% reported good health, and 82% said AIR was effective in reducing their LC symptoms.
Given these preliminary findings, we propose to conduct a randomized controlled trial testing the
effectiveness of AIR in treating

Objectives: .The primary objective would be to test the feasibility and effectiveness of AIR in
treating LC. A secondary objective would be to compare AIR’s effectiveness with another
treatment.

Methods: A 12-month randomized controlled trial. Measures: SF-36 Health Questionnaire,
Hospital Anxiety and Depression Scale, and Multidimensional Fatigue Inventory. Data
collection: baseline, 3, 6, and 12 months. Participants would be randomly assigned to groups. An
active group would receive the AIR program. A control group would receive a comparable
treatment. Each group would engage in the assigned treatment for 6 months.

Results: It is expected that the AIR program group would exhibit significantly reduced scores on
all measures at 6 months and sustained at 12 months. Moreover, it is expected that the AIR
program group would have significantly lower scores at 6 and 12 months compared to the
control group.

Conclusion: The proposed study could impact scientific progress, clinical care, and medical
education. So little is currently known about how to treat LC. By yielding evidence that AIR can
significantly reduce LC symptoms, the study would contribute to the field of knowledge, provide
a viable and accessible therapy for LC patients, and support medical professionals in
understanding how to treat LC.

Funding: None

Off-Label Use: This presentation DOES include information about off-label or investigational
use of products/ procedures. (Please specify in next item). I understand that I must disclose this
information to the audience prior to the presentation
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COI: I am the founder and creator of the AIR treatment noted in the abstract. Commercially, AIR
is known as The Gupta Program.

Contact: ashokgupta.tv@gmail.com

4. Coaching approach in integrative primary healthcare of ME/CFS and
post-COVID-19 patients

Diana Araja, PhD student

Riga Stradins University; NV, Latvia

Background: Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS), as a poorly
understood, serious, complex, multisystem disorder, remains relevant and its coverage increases
due to long-COVID-19 expansion, with similar symptoms. Prevalence is expanding rapidly, but
effective treatments are still being sought. In these circumstances, it is worth to consider an
integrative approach and attracting additional efforts to improve patients' health.

Objectives:The aim of this research is dedicated to evaluate the coaching potential in healthcare
of ME/CFS and long-COVID-19 patients, by using case studies approach, at a primary
healthcare institution in Latvia. The outcomes can be compared with the results of previous
studies to draw conclusions.

Methods: The coaching sessions for four ME/CFS and long-COVID-19 patients are carried out,
and scheduled to be completed until end of March 2022. The sessions are performed by a
certified coach of the Erickson Coaching International. Patient’s Health-related quality of life
(HRQoL) is assessed using the EuroQol-5D-5L measure, as well as patients are asked to rate
their HRQoL on a scale from 0 to 100 (where 100 represents the best possible, and 0 the worst)
for the time prior to onset of illness, for the state before coaching sessions and after one-month
period of coaching. The current level of HRQoL is additionally assessed using the PROMIS
(Patient-Reported Outcomes Measurement Information System) to evaluate the specific issues.
Descriptive and analytical statistical methods are used for analysis of the obtained data.

Results: Preliminary results demonstrate the positive tendencies in development of patients’
emotional, cognitive and physical states. All patients have an improvement in emotional state
and an increase in energy levels, as well as the long-COVID-19 patients have easier breathing.

Conclusion: In the occurrence of a positive outcome, the use of coaching in the healthcare of
ME/CFS and long-COVID-19 patients may be considered, as an adjunct to treatment process.

Funding: The study is supported by the Latvian Science Council’s Fundamental and Applied
Research project No. lzp-2019/1-0380 "Selection of biomarkers in ME/CFS for patient
stratification and treatment surveillance/optimisation" and VirA Twinning project “Reducing
networking gaps between Rīga Stradiņš University (RSU) and  internationally-leading
counterparts in viral infection-induced  autoimmunity research" (Project Agreement No 952376)

Off-Label Use: None

COI: None

Contact: Diana.Araja@rsu.lv
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5. Clinical effects of wasabi extract containing 6-MSITC on myalgic
encephalomyelitis/chronic fatigue syndrome: An open-label trial

Takakazu Oka, MD

International University of Health and Welfare Narita hospital; Narita, Japan

Background: Wasabi (Eutrema japonicum) is a typical Japanese pungent spice.
6-Methylsulfinylhexyl isothiocyanate (6-MSITC) in the rhizome of wasabi has been shown to
have anti-inflammatory and ant-oxidant effects and improve memory and neuroinflammation in
laboratory animals.

Objectives: The aim of this study was to assess the safety and effectiveness of wasabi extract
containing 6-MSITC on myalgiac encephalaomyelitis/chronic fatigue syndrome (ME/CFS).

Methods: After obtaining informed consent, fifteen patients (12 female, 20–57 years old,
duration of the disease 5.1±4.0 years, mean±standard deviation) were orally administered with
wasabi extract (9.6 mg of 6-MSITC /day) for 12 weeks and the following parameters were
compared between pre- and post-treatment, including Chalder Fatigue (CF) Scale score,
numerical rating scale (NRS) score of subjective symptoms, MOS 36-Item Short-Form Health
Survey (SF-36), Profile of Mood Status (POMS), and Trail Making test (TMT). We also assessed
the safety and narrative records.

Results: CF scale score did not improve significantly. However, the frequency of headache
(4.1±2.5 to 3.2±2.2 times/week, p=0.001) and myalgia (4.1±2.7 to 2.4±2.5 times/week, p=0.02),
NRS of brain fog (5.7±1.6 to 4.5±1.9, p=0.01), difficulty in finding appropriate words (4.8±2.1
to 3.7±1.7, p=0.01), and photophobia (4.8±2.9 to 3.5±3.4, p= 0.01) improved significantly. In the
SF-36, general health and vitality components improved significantly. In the POMS, vigor scale
score improved significantly (46.9±8.0 to 50.0 ± 10.8, p=0.045). In the TMT, the time to reach
the number up to 25 was significantly reduced (53.0±16.3 seconds to 38.1±13.9 seconds,
p<0.01). There were no serious adverse reactions. Fourteen patients reported remarkable
improvements of brain fog and post-exertional malaise.

Conclusion: This study suggests that, despite limited effects on fatigue, wasabi extract may be a
promising therapeutic option in terms of improving brain fog and cognitive impairment and
energy in patients with ME/CFS.

Funding: jRCT (CRB3180027)

Off-Label Use: None

COI: None

Contact:okatakakazu@gmail.com

77

mailto:okatakakazu@gmail.com


6. Neuroplasticity “Amygdala and Insula Retraining” reduces symptoms
of Long COVID: A pilot randomized controlled trial

Ashok Gupta, MA (Cantab), MSc

Background: A neuroplasticity program, known as Amygdala and Insula Retraining (AIR), has
demonstrated effectiveness in treating ME/CFS and Fibromyalgia (FM) in pilot randomized
controlled trials (RCT). Evidence suggests a connection between Long COVID (LC) and
conditions such as ME/CFS and FM. Therefore, a recent pilot RCT was conducted to test the
efficacy of AIR for treating LC.

Objectives: .To test the efficacy of AIR in reducing symptoms of fatigue from LC. Additionally,
to evaluate the impact of AIR versus a general health and well-being intervention.

Methods: A 3-month RCT among LC sufferers ages 21-65. Participants recruited from LC
support Facebook groups, and randomly assigned to AIR or active control group. The
multidimensional fatigue inventory (MFI) was used at four points of measurement: baseline, 1
month, 2 months, and 3 months.

Results: N = 100 participants at baseline and N = 40 completed all four measures (n = 23 AIR; n
= 17 control). Last observation carried forward was used for missing data. Results showed a
significant interaction: F(1.81, 177.41) = 5.24, p = .008, partial η2 = .051. There were significant
simple main effects for time from baseline to 3 months for the control group (p = .025).
However, for AIR, there were more significant results between baseline and all other time points
(p < .001), indicating that fatigue was significantly reduced at 1 month, 2 months, and 3 months
for AIR participants. Complete case analysis returned nearly identical results.

Conclusion: This study provides initial evidence that AIR can significantly reduce LC
symptoms of fatigue. With so little currently known about how to treat LC, the findings could
impact scientific progress, clinical care, and medical education. Phase II and III RCTs are needed
to further knowledge of this viable and accessible therapy for LC patients, and support medical
professionals in understanding how to treat LC.

Funding: Luther College & Elizabeth Quail (donor)

Off-Label Use:Amygdala and Insula Retraining (AIR)

COI: Presenting author (Ashok Gupta) developed the AIR program

Contact: ashokgupta.tv@gmail.com

Public Health

7. Knowledge, attitudes, and beliefs about ME/CFS: an online survey of
the general public

Dana Brimmer, PhD, MPH
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Chronic Viral Diseases Branch, Division of High-Consequence Pathogens and Pathology,
National Center for Emerging and Zoonotic Infectious Diseases, Centers for Disease
Control and Prevention and Synergy America, Inc; CO, USA

Background: Knowledge, attitudes, and beliefs (KABs) about myalgic
encephalomyelitis/chronic fatigue syndrome (ME/CFS) among healthcare providers and patients
are reported in the literature, but little is known of the general public’s views.

Objectives: .We partnered with WebMD to assess ME/CFS KABs in the general public.

Methods: Between January and June 2021, we randomly invited visitors on WebMD’s website
to take an online survey. Inclusion criteria were age 18 or older; currently living in U.S.; and
having heard of ME/CFS. The survey included demographic and ME/CFS KABs questions.
Sample quotas were used to match racial/ethnic distribution of survey sample to US population.

Results: Of the 7,714 people screened for inclusion criteria, only 3,550 (46%) reported ever
hearing of ME/CFS, a lower proportion than those having heard of arthritis (80%) or Lyme
disease (69%). Those who had never heard of ME/CFS were more likely to be younger (<45
years), male, non-White (Hispanic and Black), high school educated, and to have lower
household income (under $50K). Of those who had heard of ME/CFS, 69% reported being
slightly or not at all knowledgeable about the illness; 5% reported a ME/CFS diagnosis; 13% had
no diagnosis but believed they had ME/CFS; and 25% knew someone with ME/CFS. People
with ME/CFS or caregivers reported higher knowledge compared to symptomatic respondents
(OR=2.88; p<0.001), and people with no ME/CFS experience (OR=15.95; p<0.001). Most
respondents (84%) believe ME/CFS is a real illness, yet 52% perceive it is about being tired all
the time. Of those reporting ME/CFS symptoms, only 36% spoke to a healthcare provider. About
75% of symptomatic respondents use health information websites to learn about ME/CFS.

Conclusion: The general public has gaps in knowledge and awareness of ME/CFS indicating
opportunities for targeted outreach to increase knowledge and reduce misconceptions and
negative experiences while seeking management for ME/CFS symptoms.

Funding: CDC

Off-Label Use: None

COI: None

Contact: dyv4@cdc.gov

8. Elucidating patterns of multimorbidity among patients with ambiguous
diagnoses – the case of Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome

Lennart Carlsson, PhD, MSc, MPH

Karolinska Institutet; Stockholm, Sweden

Background: Multimorbidity gathers increased attention. The phenomenon often has been
explored through associations between diseases based on the frequency of combinations of
chronic diseases. A patient-centred strategy, together with the trajectory of the multimorbid
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situation, has lately gained a greater interest. Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome (ME/CFS) is an ill-health state that per se includes multimorbidity, often preceded
over long periods of time by numerous ambiguous diagnoses.

Objectives: To elucidate, analyze and visualize patterns of clusters of diagnoses over time
among patients having been diagnosed with ME/CFS. Thereby, possibly, contribute to the
complex pathophysiology of ME/CFS.

Methods: A retrospective register-based cohort study with 549 patients during year 2015-2020
in Region Stockholm, Sweden. Diagnoses were processed by the Adjusted Clinical Groups©
case-mix system from Johns Hopkins University. Visualization by “Gapminder” software.

Results: The last year, half of all patients had received more than eight, and some up to 32
diagnoses. Most frequent diagnosis clusters were “General Signs and Symptoms”,
“Musculoskeletal”, “Psychosocial” and “Neurologic”. Throughout the years, most clusters
indicated ambiguous states. However, the number of patients with psychiatric or psychosomatic
disorders and with musculoskeletal symptoms seemed to diminish when ME/CFS diagnoses
were registered.

Conclusion: This study illustrates the complexity of the pattern of multimorbidity over time,
depicting overlapping diagnoses. The analyses of the trajectories of the various patterns of
multimorbidity might pave the way for a broader understanding of triggers for more complex
health conditions as ME/CFS. The drive towards patient-centered care may lead to a more
holistic view to help patients with ambiguous states to cope with their situation.

Funding: FRF-stiftelsen Fonden för rehabilitering och medicinsk forskning. Dec 2020.

Off-Label Use: None

COI: None

Contact: lennart.carlsson@ki.se

9. Estimating the Prevalence of Myalgic Encephalomyelitis/Chronic
Fatigue Syndrome (ME/CFS) in Australian primary care patients: A
mixed method study

Nneka Christiana Orji, MBBS, PGCert. Economics, PGCert. Research

Menzies Institute for Medical Research; Tasmania, Australia

Background: ME/CFS is an extremely fatiguing chronic condition with no specific biomarkers
for diagnosis or treatment. In Australia, there is no recent study on the prevalence of ME/CFS
using current case definition criteria.

Objectives: To report the prevalence of ME/CFS in patients aged ≥13 years attending Australian
primary care in the year 2019 with further examination of the patterns of primary care
attendance.

Methods: De-identified primary care data obtained from MedicineInsight database and
qualitative data  were analyzed using mixed methods. All ME/CFS patients who attended at least
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3 visits in the preceding year and aged ≥ 13 years at first attendance were included. Crude
prevalence for the year 2019, disaggregated by 10-year age groups, sex, remoteness area and
socio-economic status were estimated. Rates were presented as 100,000 population (95%
confidence intervals (CI)). Qualitative data was collected through focus groups and individual
interviews.

Results: Prevalence estimates were between 94.9/100,000 (95% CI: 91.5-98.5) and
103.9/100,000 population (95% CI: 100.3-107.7). Higher rates were observed in females
(130.0-141.4/100,000) compared to males (50.9-57.5/100,000). Higher rates were also observed
for ages 40-49years and 50-59 years. Qualitative data is suggestive of true prevalence
underestimation and that  stigma and disbelief in ME/CFS were barriers to diagnosis and
treatment.

Conclusion: This study provided prevalence estimates for the Australian primary care setting,
though the qualitative evidence indicated the limitations of the prevalence estimates. Further
research is needed for case ascertainment; and quantification of the burden of disease may also
be useful for future policy direction.

Funding:Medical Research Future Fund(MRFF), Australia

Off-Label Use: None

COI: None

Contact:nneka.orji@utas.edu.au

10. ME/CFS: Stigma Arising from Online News Media Images and Stock
Image Platforms

Geoffrey Hallmann, BBus(Hons), LLB(Hons), DipLegPrac, DipFinPlan, LLM(Ent.Gov),
MClinEpid, MPH

Australia

Background: Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) impacts up to
257,000 (1%) Australians. The media has the power to influence perceptions and views across all
facets of society and images are a significant element of that influence.   Images commonly used
by the media to represent ME/CFS do not authentically represent the condition and perpetuate
the stigma that surrounds the condition. Stigma is a significant determinant of health that impacts
health outcomes.  No previous study has examined the authenticity of images used by media
articles, nor those available from the image platforms through which stock images are often
sourced.

Objectives: To review the concept of stigma in the context of ME/CFS and using visual framing
analysis, assess the perpetuation of that stigma by images purportedly representing ME/CFS that
are present on online media article and stock image platforms.

Methods: A review was conducted to identify literature examining of identifying stigma issues.
Link and Phelan’s 5 conceptualisation of stigma allowed the identification and grouping of issues
drawn out of the literature within each interrelated components.  The news media images for the
analysis were drawn from the four search engines that provided preview images, being Bing
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News, DuckDuckGo News, Google News and USearch News, and the stock images were
sources from Getty Images, Shutter Stock and UnSplash.  A Rodriguez and Dimitrova’s 4-tiered
visual framing analysis model provided the typology through which the unique attributes
(content, style, symbolism and ideology) of each sample image was distinguished.      With the
assistance of 3 community researchers (within the limits of their health), a codebook was created
and tested to ensure reliability during coding.  Within tier 1, a number of themes evolved out of
the identified frames, and quantitative content analysis was used to tabulate the frequency of
each frame.   The second-tier analysis identified stylistic-semiotic frames that were quantitatively
tabulated.   Link and Phelan’s 5 components of stigma provided the tier 3 themes (symbolism)
through which images could be analysed.  A number of frames were identified under each them,
and the occurrence of each frame was tabulated.   In the fourth tier, the ideological frames were
identified and tabulated.

Results: Using the search string ‘chronic fatigue syndrome’ 452 images were identified among
the 4 news media search engines and 3,400 images were returned from the search among the
stock image platforms.  Tier 1 identified 5 themes, being images that were ‘authentic’,
‘inauthentic’, ‘gender’, ‘social setting’, and ‘neutral’. Articles with ‘no image’ were coded and
removed from image totals.   Neutral images numbered 25.2% (114) within media images and
8.7% (297) in stock images.  51.3% (232; 2.5:1 females to males) of media and 68.3% (2,323;
2.2:1 females to males) of stock images were gendered.   45.1% (204) of news images and 63.0%
(2075) of the stock images, depicted an individual alone.   Only 13.5% (61) of the news images
were authentic representations of ME/CFS, with none among the stock images.  Tier 2 revealed
14 frames.  36.8% (166) of media images and 23.0% (782) of stock images portrayed the subject
in a subordinate position.   Suffering was portrayed in 30.8% (139) of the media images and
57.4% (1950) of the stock images.  At tier 3, 30 frames were distributed across the 5 components
of stigma – ‘labelling’, ‘stereotyping’, ‘separation/prejudice’, ‘discrimination’ and ‘power’.  The
‘power’ theme contained 8 frames with 7 frame of media images ranging from 44.2% (200) to
50.4% (228) of the images, and the same 7 frames of the stock images ranging from 97.5%
(3,116) to 100% (3,400) of the images.   The ‘separation/prejudice’ theme demonstrated
significant negative stigma, with 6 of 6 frames ranging from 36.5% (165) to 43.8% (198) within
the media images and 43.4% (1,475) to 96.5% (3,316) in the stock images.  Tier 4 revealed 6
ideological frames.   The dominant frames in the media frames were ‘political’, ‘medical
patriarchy’, ‘oppression’ and ‘marginalisation’ and ranged from 37.2% (200) to 41.6% (224) of
the images.  Within the stock images, the same four dominated, and ranged from 73.4% (2,497)
to 73.6% (2,501).   The ‘biopsychosocial’ frame was highly represented in the stock images at
64.5% (2,192) compared to 25.8% (139) of the media images.  Only 9.1% (49) of media images
fell within the ‘biomedical’ frame, compared to 64.5% (2,192) of the stock images.

Conclusion: The media and stock images demonstrated a perpetuation of the drivers of stigma
that surround ME/CFS.   Depiction of authentic images of ME/CFS within the media were quite
poor, and the availability of authentic images within stock images was non-existent.  Given the
influence of media and power of images to significantly influence views and perceptions, an
improvement in authentic representations of ME/CFS holds potential to decrease the drivers of
stigma and help create an environment that holds potential to improve to health outcomes for
people with ME/CFS.

Funding: None
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Off-Label Use: None

COI: Person with ME/CFS; Chair of ME/CFS Australia; ME/CFS Advocate

Contact: geoffhallmann@yahoo.com

11. Establishing a Population-based Cohort of People with ME/CFS in
Canada: Feasibility Study

Melody Tsai, BSc

Women's Health Research Institute; Vancouver, British Columbia

Background: There is no accurate data on the occurrence and health status of people with
Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) from across Canada. The
British Columbia Generations Project (BCGP), part of CanPath (n~330,00), is an existing
population cohort (n=30,000) that identified self-reported cases of CFS. This provides the
opportunity to further evaluate individuals for diagnostic confirmation, enabling the piloting of
an open access National ME/CFS Registry.

Objectives: To obtain and analyse epidemiological and clinical data from BC, to support
planning the Canadian-wide prospective cohort on ME/CFS, and to generate initial
epidemiological data, in support of future large-scale analysis with whole country population.

Methods: BCGP participants who self-reported to having CFS and sex-age group-matched
controls were invited to this study. Consenting participants completed the Symptoms Assessment
Questionnaire, Rand 36-item Health Survey (SF-36), and Phenotyping Questionnaire Short-form
(PQsym-12). These assessments enable the identification and characterization of “confirmed
cases” of ME/CFS. Those with self-reported diagnoses, but who do not meet the study diagnosis
of ME/CFS, were sub-categorized as “non-ME cases”. Group mean scores were compared using
ANOVA.

Results: 164 people responded to our surveys. The mean age of the participants was 63.6 years,
126 (77%) were female, 72 were self-reported cases while 92 were controls. Of the self-reported
cases, 18 (25%) met diagnostic criteria for ME/CFS, according to either the 2003 Canadian or
2015 IOM criteria.  Mean scores for the 8 domains of SF-36 and the PQsym-12 were statistically
different between confirmed ME cases, non-ME cases, and controls.

Conclusion: The pilot suggests a National ME/CFS Registry is feasible. Majority of
self-reported cases do not meet diagnostic criteria for ME/CFS, suggesting that self-reported
CFS may not be a reliable indicator for a true ME/CFS diagnosis. Health and quality of life
indicators were consistently lower in ME and non-ME cases, with ME cases having lower scores
in most outcomes.

Funding: Canadian Institutes of Health Research, 423748

Off-Label Use: None

COI: None

Contact:melody.tsai1@cw.bc.ca
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12.ME/CFS: Legal Determinants of Health and Impact on Health
Outcomes

Geoffrey Hallmann, BBus(Hons), LLB(Hons), DipLegPrac, DipFinPlan, LLM(Ent.Gov),
MClinEpid, MPH

Australia

Background: Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) impacts up to
257,000 (1%) Australians. People with ME/CFS interact with social institutions on a daily basis
which throw up legal issues that can impact health outcomes. This study identified issues with
respect to health justice and impacts upon health outcomes.

Objectives: .To identify the overarching themes arising from a modified grounded theory study
of persons with ME/CFS in Australia experience when interacting with institutions.

Methods: A literature review was conducted to examine the key issues that impact people with
ME/CFS and guide potential points of interaction with social institutions.   Ethics approval
ECN-08-146 was obtained and addressed potential physical and psychological harms to the
participants and researcher (an inside researcher) – noting many studies overlook physical and
insider harms.  A pilot study of 3 interviews was utilised and the questionnaire was refined to
reduce the specifics of the questions and create more open-ended responses.   16 participants
with a diagnosis of ME, MFS or ME/CFS were selected (including severe patients) using a
purposive and snowballing sampling strategy from volunteers along the east coast of Australia
between Brisbane and Melbourne, were interviewed.   Recordings were transcribed.   Notes and
memorandums were recoded between interviews and preliminary issues/themes and connections
evolved.  Interviews were conducted to the point of saturation.  Open coding of the transcripts
occurred manually, then within NVIVO, where axial coding was applied.  Following
establishment of the tentative core/sub-core codes, selective coding was applied.  Themes and
categories were merged and created as required.   Within the early stages of the process
participants were invited to verify the identified themes and such themes and emerging themes
and categories were matched against extant and evolving literature the assess validity.  Rigour
was maintained via reflexivity, regular peer debriefing and review of transcripts and coding,
feedback and cross checking.

Results: All participants expressed various stories involving an inability to access a right or an
entitlement available to them across various institutions (eg disability support pension, personal
disability insurance, home support, medical treatment).   Participants also raised issues where
their rights had been infringed (eg discrimination, abuse, violence, neglect, negligence).  Some
participants identified having taken legal actions to enforce rights (eg disability insurance), only
to be forced to reduced benefits.  Others identified an inability to act, lack of knowledge of how
to act, or lack of health/desire to act.   A number of participants identified rights they were
unaware of and wished to pursue.  Participants indicated that their health was adversely impacted
by the various denials of rights and entitlements, as well as from legal actions taken.
Participants identified various sources of policies, laws or guidelines that impacted their ability
to achieve health outcomes (eg CFS guidelines, Social Security Act, local council support
policies).
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Conclusion: The law is a social determinant of health at both a social and structural level and as
such it impacts health outcomes.   Health justice uses law and policy to eliminate unjust health
disparities and improve health outcomes.   For those with ME/CFS, there are significant legal
issues that arise in the course of their illness journey.  Participants in this study identified a
significant number of issues in which rights and entitlements were infringed.  For many, legal
action was beyond their reach because of health, or not considered because their pathway of
action was unknown.  For those who did act, settlement resulted in lesser entitlements.   On all
occasions, health was adversely impacted as a result.

Funding: None

Off-Label Use: None

COI: Person with ME/CFS; Chair of ME/CFS Australia; ME/CFS Advocate

Contact: geoffhallmann@yahoo.com

13. Psychological flexibility is related to better physical and mental health
in young adults with somatic syndromes

Jenna L Adamowicz, MA

University of Iowa, USA

Background: Functional somatic syndromes (henceforth referred to as somatic syndromes (SS))
such as chronic fatigue syndrome and fibromyalgia are associated with physical functioning
impairments, persistent fatigue, and psychological distress. SS are common among young adults
and psychological flexibility may be a transdiagnostic process appropriate for treatment of SS in
this population.

Objectives: To compare physical and mental health in young adults with and without a
self-reported SS and to examine which psychological flexibility processes (openness, awareness,
engagement) are associated with better physical and mental health in the SS subset.

Methods: 447 young adults participated. Individuals who reported being diagnosed with a SS
were coded as having a self-reported SS. SS included: atypical chest pain, chronic lower back
pain, chronic fatigue syndrome, non-ulcer dyspepsia, ehlers danlos syndrome, fibromyalgia,
hyperventilation syndrome, idiopathic environmental intolerance, interstitial cystitis/painful
bladder syndrome, irritable bowel syndrome, multiple chemical sensitivity, post viral fatigue,
unexplained chronic fatigue, and unexplained dizziness. Physical and mental health and
psychological flexibility were also measured. SS and non-SS groups were compared regarding
demographic characteristics and on the primary outcomes. Hierarchical regression analyses were
conducted to examine the role of the psychological flexibility processes in physical and mental
health in the SS subset.

Results: The SS group (15% of sample) scored significantly lower on measures of physical
health and demonstrated less behavioral awareness compared to the non-SS group. No
differences regarding mental health were found. All three psychological flexibility processes
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were associated with physical and mental health in the SS group, accounting for 26-49% of the
variance in these outcomes.

Conclusion: Young adults with SS experience more physical health difficulties than those
without SS. Psychological flexibility processes are related to better physical and mental health in
those with SS. These findings add to the literature indicating that interventions aimed at
improving psychological flexibility may be appropriate for young adults with SS.

Funding: None

Off-Label Use: None

COI: None

Contact: jenna-adamowicz@uiowa.edu

14. ME/CFS television documentary: an efficient way for public outreach

Fridbjorn Sigurdsson, MD, FRCP

Akureyri Hospital, Iceland

Background: Awareness of ME/CFS if greatly lacking among the general public and health care
professionals. Despite the fact that over 75 ME/CFS epidemics have been described worldwide,
it appears that the world is finally taking notice now due to long-COVID.

Objectives: One of the best described epidemics occurred in Akureyri, Iceland, in 1947-1948
and for a long time, ME/CFS was referred to as Akureyri disease. Still, ME/CFS is largely
ignored by the medical community in Iceland, as it is elsewhere. When compared to our
neighboring countries, it would be expected that around two thousand people would have been
diagnosed with ME/CFS in Iceland, but only a few dozen have been diagnosed, according to
official statistics.

Methods: In order to raise awareness and reach out to the public and the medical community,
the Icelandic ME association decided to fund the production of a documentary film about
ME/CFS.

Results: The 27-minute film aired on Icelandic National Television on May 17th, 2022. It
featured interviews with ME/CFS patients, including long-term sufferers, newly diagnosed
patients with ME following Covid-19, and patients who have been able to partially recover. It
also included interviews with medical doctors, both as medical providers, and as ME/CFS
patients themselves. To the best of our knowledge, this is the first ME/CFS documentary that
also includes discussion of long-COVID.

Conclusion: The film is available on the Icelandic National Television website, where it remains
one of the mostly frequently viewed items on their site. The link to the film is
https://www.ruv.is/sjonvarp/spila/me-sjukdomurinn-ormognun-uti-a-jadri/32936/9q38k1. It will
have English subtitles by the time of the IACFS/ME meeting in July 2022.

The film has drawn a great deal of attention from the general public and health professionals. We
hope that it can also be helpful to the international ME/CFS community.
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Infectious Diseases

15. A ME/CFS patient with a large bladder cyst

Kenny L. De Meirleir, MD, PhD

Whittemore Peterson Institute, University of Nevada, Reno, NV and Himmunitas
Foundation, Mechelen, Belgium; Belgium

Background: A ME/CFS patient with a large bladder cyst

Objectives: A ME/CFS patient developed urinary frequency and abdominal pain. A large single
cyst in his bladder was detected and removed.

At first sight there seems to be no relationship with his chronic disease. We wondered whether
extensive laboratory work could contribute in detection of the pathophysiology of this cyst
formation.

Methods: We studied in 2021 a 60 year old male, diagnosed in 2013 with ME/CFS (ICC, 2011,
Carruthers et al., Journal of Internal Medicine, 2011) after removal of the bladder cyst.

Venous blood and a biopsy of the gut were studied with phage Borrelia qPCR followed by
sequencing (Targeting Multicopy Prophage Genes for the increased detection of Borrelia
burgdorferi Sensu Lato, the Causative Agents of Lyme Disease, in blood, J. Shan, et al., Frontiers
in Microbiology, vol.12, March 15 2021).

In venous blood a panel cytokine was also performed.

Results: Serum IL-1beta, IL-6, IL-8, MCP1, MIP-1beta and TNF alpha were increased.

Phage Borrelia qPCR followed by sequencing on venous blood revealed Borrelia miyamotoi and
the cyst biopsy was positive for Borrelia miyamotoi and for Borrelia hermsii.

Conclusion: Simple cysts are rare in the urinary bladder and cause a diagnostic dilemma to
urologists. This is the first case in which a non Lyme Borrelia infection was demonstrated in a
bladder cyst wall and in systemic circulation.

Borrelia miyamotoi and Borrelia’s of the recurrent fever group like B. hermsii are a cause of
systemic inflammation and mimic a ME/CFS condition. This is a treatable condition.

Funding: None
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16. Is the presence of HERV-W ENV in the blood of Long-COVID patients
a common factor to ME/CFS?

Karen Giménez-Orenga, MSc

Escuela de Doctorado, Universidad Católica de Valencia San Vicente Mártir, Spain

Background: 

Objectives: To compare human endogenous retrovirus (HERV)-W ENV expression in the blood
of Long-COVID and ME/CFS patients with respect to healthy subjects.

Methods: Digital western blot analysis of plasma samples using antibodies against HERV-W
ENV and five SARS-CoV-2 epitopes.

Results:This pilot study shows that a significant proportion of Long-COVID cases are positive
for HERV-W ENV expression, together with increased anti-SARS-CoV-2 immunoglobulin
levels. Moreover, some ME/CFS samples from a collection obtained pre-COVID pandemia were
strongly positive for HERV-W ENV expression as well, raising the question of whether the
presence of HERV-W ENV protein, known to induce TLR4-driven immuno- and
neuro-pathogenicity, could be a common factor leading to the overlapping symptoms in both
groups of patients.

Conclusion: HERV-W ENV should be investigated in extended cohorts as it could be a common
trigger leading to ME/CFS or Long-COVID. Being this the case HERV-W ENV could constitute
a future therapeutic target, as it is the case for other neurologic or autoimmune diseases such as
multiple sclerosis or diabetes type I.

Funding: MERUK (ME Research UK) & UCV-2020-270-001

Off-Label Use: None

COI: None

Contact: karen.gimenez@mail.ucv.es
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17. A Hybrid Differential Equation and Event Driven Model of
Epstein-Barr Viral Reactivation in Myalgic Encephalomyelitis/ Chronic
Fatigue Syndrome

Rill Friedman, ALM, BSME

Nova Southeastern University; MA, USA

Background: Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a life-limiting,
multi-system disease characterized by unexplained disabling fatigue and a constellation of
autonomic, immune, and endocrine symptoms that last for at least 6 months. While ME/CFS
poses a serious personal, societal, and economic burden the etiology and disease mechanisms
remain obscure, and there is no effective treatment. However, a large subset of individuals with
ME/CFS have a history of Epstein-Barr Virus (EBV) viral infection immediately prior to the
onset of symptoms. Primarily EBV infects and lays dormant in B cells, however it can also
remain in epithelial and natural killer (NK) cells leading to life-long chronic illness.

Objectives: .We hypothesize that EBV is latent not only in B cells, but also in epithelial cells
and NK cells. Our objective is to model EBV viral latency dynamics in B, NK, and epithelial cell
in the context of the overarching immune system and compare to ME/CFS biological profiles to
identify potential disease mechanisms and novel treatment avenues.

Methods: We construct a detailed ordinary differential equation (ODE) model of EBV viral
reactivation encompassing the co-regulation of B, NK, and epithelial cells that moves beyond
existing B cell models.  Our ODE model considers the context of the overarching immune
system via incorporation into a finite state logic model (FSL) of immune dynamics

Results: This hybrid model presents ODE population modeling, employing Lotka-Volterra
equations, acting in combination with a FSL model which allows higher resolution analysis of
the immune response to viral reactivation.  The presence of viral reactivation can alter the overall
immune dynamics of the system.

Conclusion: Our hybrid ODE-FSL model of EBV viral reactivation in B, NK, and epithelial
cells in the context of the overarching immune system shows EBV reactivation’s effect on
overall immune dynamics.  This model is useful in assessing the role of EBV viral reactivation in
ME/CFS.

Funding: TBD

Off-Label Use: None

COI: None

Contact: dfriedm1@nova.edu
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Provocation Studies

18. Alterations of the extracellular vesicle proteome of Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome following exercise

Ludovic Giloteaux, PhD

Cornell University; NY, USA

Background: People with ME/CFS experience Post-Exertional Malaise (PEM), i.e. a worsening
of symptoms after minimal physical or mental exertion. Exercise stimulates the release of
molecules into the circulation, supporting the concept that inter-tissue signaling proteins are
important mediators of adaptations to exercise. Recognizing that many circulating proteins are
packaged in extracellular vesicles (EVs) and that EVs are known to be released following
exercise, their cargo could be involved in cell-to-cell signaling that results in abnormalities in
ME/CFS’s immune function and metabolism after any exertion.

Objectives: .Characterize the exercise-induced secretion of EV-contained proteins before and
after exercise, as possible mediators of inflammation and immune dysfunction.

Methods: 18 ME/CFS and 18 healthy controls completed a maximal effort cardiopulmonary
exercise test (CPET). Plasma-derived EVs were isolated, sized, quantified and their protein cargo
determined by LC-MS/MS before, 15 minutes and 24 hours after the exercise. Microscopy and
statistical analysis including Gene Ontology and pathway enrichment analysis assessed
differences and changes between and within groups in response to exercise.

Results: Morphological analysis showed a homogeneous population of vesicles in both groups
with no significant differences of size at the 3 time points. ME/CFS had significantly higher
levels of EVs than controls at baseline and after exercise. Proteomics analysis on the
plasma-derived EVs revealed a number of proteins significantly different between and within
groups at the 3 time points. Several proteins were found to be significantly and consistently
different at the 3 time points, while others differed only during the recovery period (15min. and
24h post-exercise). Pathway enrichment analysis of differentially expressed proteins impacted
biological processes involving immune response, redox reactions and carbon metabolism.

Conclusion: This work demonstrates that ME/CFS subjects and controls differ in their responses
to exercise and suggests a new paradigm by which tissue crosstalk during exercise can exert
systemic biological effects in ME/CFS.

Funding: NIH  U54NS105541

Off-Label Use: None

COI: None

Contact: lg349@cornell.edu
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19. Sex dependent transcriptional changes in response to stress in patients
with ME/CFS

Jackson Gamer, BS

INIM KPCOM NSU: FL, USA

Background: The underlying mechanisms associated with the onset and progression of Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS), a condition characterized by
symptoms such as debilitating fatigue or easy fatigability, memory problems, muscle and joint
pain, gastrointestinal issues, neurological problems, and hormonal imbalance remains unclear.

Objectives: The main objective of this research proposal is to identify sex-specific biomarkers
and therapeutic targets of ME/CFS and provide insight into sex-specific disease onset and
progression, which will lead to the better therapeutic intervention.

Methods: We evaluated differential gene (DG) expression (fold change > 1.5 in either direction,
FDR < 0.1) by RNA-seq in circulating lymphocytes of 20 ME/CFS female patients, 14 ME/CFS
male patients and 40 sex-, age- and BMI-matched healthy controls (HC) at T0 (baseline), T1
(exercise, maximal exertion) and T2 (4 hours of recovery after T1). After removing genes from
sex chromosomes, analysis was done separately in men and women between ME/CFS patients
and HC at each time point and in response to exercise (between time points for each group).

Results: At baseline we found 20 DG between ME/CFS patients and HC in females and 160 DG
in males. The largest difference in response to exercise in men and women with ME/CFS was
between T2 and T1 time points. At these time points 395 DG were the same in men and women,
167 DG were only in men, and 174 only in women.

Functional analysis revealed that at baseline in males with ME/CFS the most affected were
regulation of leukocyte activation (-log10(P)=6.99) and regulation of cell adhesion
(-log10(P)=5.26) compared to HC, while regulation of viral process (-log10(P)=5.57) and
cellular response to hypoxia (-log10(P)=4.12) were the most affected in females with ME/CFS
compared to HC.

Conclusion: These findings are useful for identification of therapeutic targets that are dependent
on sex specific biology.

Funding: None

Off-Label Use: None

COI: None

Contact: jg3380@mynsu.nova.edu
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20.GWIRE: A New Frontier in Exercise and Activity Research using iOS
Technologies

Jeffry Cournoyer, MHS, ATC

Nova Southeastern University, Miami Veteran's Affairs Medical Center; FL, USA

Background: The field of exercise physiology has long been based almost entirely around
in-person visits, where subjects meet with researchers to perform various forms of exercise
testing in order to generate objective data. While these visits undeniably remain the
gold-standard for exercise physiological assessment, an obvious limitation is that collection of
objective data is only possible during the appointment time; even though subjects are generating
objective exercise and activity data constantly throughout their day. In order to capture this
objective data generated by subjects, a novel methodology has been created: the Gulf War Illness
Research in Exercise (GWIRE) iOS app.

Objectives: None

Methods: The GWIRE app has been developed natively for Apple iOS devices using established
frameworks such as ResearchKit and HealthKit, both of which allow researchers to access data
from surveys, active cognitive tasks and health data from users’ devices (with the express
permission of the user). Initial enrollment is set at 250 subjects for the first version of the app,
and subjects will be instructed to download the GWIRE app from the Apple App Store, set
permission levels for access to health data and accept the terms of the informed consent
on-device. Subjects will then have access to surveys and tasks aimed at generating a large
amount of objective, activity-based data including heart rate, step count, exercise minutes, active
caloric expenditure and mobility data, along with many other metrics.

Results: None

Conclusion: GWIRE will allow researchers to monitor subjects’ activity via on-device sensors,
and generate in-depth, objective activity profiles. Matching these data with subjective survey
responses and objective concentration scores generate by questionnaires and active cognitive
tasks, GWIRE will provide a comprehensive outlook into the daily lives of subjects with chronic
fatiguing disorders. With this, GWIRE will be a valuable addition to exercise-based research
protocols.

Funding: None

Off-Label Use: None

COI: None

Contact: jcournoyer@nova.edu
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Neurology
21.Autonomic Nervous System Functioning in Patients with Post-viral

Syndrome:A Case-Series Study of a Healthy Control Subject, a Long
Covid patient and a ME-CFS Patient

Christof Ziaja,

Prof. Stark Institute; Hamburg, Germany

Background: It is suggested that Long COVID, or post-COVID syndrome (PCS), like CFS, may
be related to a virus-or immune mediated disruption of the autonomic nervous system (ANS).
(Dani et al., 2021)

Objectives: This series of case studies examined the functioning of, and flexibility (homeostasis)
of, the cardiovascular and neuromuscular systems

Methods: This case study series examined cardiovascular and neuromuscular systems
functioning using Heart Rate Variability (HRV) analysis (in supine position) and
Microvibrational System (MVS) analyses using The Nerve Express HRV System, Kubios HRV,
and the Faros 180 Sensor and analyses software. Low Frequency (LF) (0.04 Hz - 0.15 Hz)
andvery/ultra-LF (VLF/ULF; 0.015 Hz - 0.04 Hz) correspond to a hypothalamic-pituitary
axisstress response and sympathetic nervous system activation. ME_CFS and PCS diagnosis
were established.

Results: The 3 participants were female (Age M= 50, sd= 5), measured at rest for a period
of30-45 minutes in supine position. HRV measurements of both the PCS and ME/CFS patients
showed high sympathetic nervous system activation (LF and VLF/ULF ranges), specifically, the
LF bandwidths (Long Covid; 0.02 - 0.15 Hz; EDR <0.2, ME/CFS, LF= 0.02-0.23 Hz,
EDR=0.15-0.23), whilst the HC subject showed parasympathetic nervous system recruitment
(0.25 Hz) after an 8-minute supine position. Low Total power (TP) values in PCS (TP = 362
–452, pulse = 70-74), ME/CFS patient (TP = 575 -280, pulse 79-89) and HC (TP = 1679 -348
,pulse= 55-57 Bpm. A noticeable phase shift of the MV in both patients PCS, MV = 14 Hz,
ME/CFS MV = 13 Hz, HC MV = 6 Hz.

Conclusion: 

Funding: None

Off-Label Use: None

COI: None
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Hypotheses

22.A General Theory of Metabolism Informs Modeling of ME/CFS

Robert S. Fredericks, MD

Endocrine-Associates; NV, USA

Background: Recognizing Chronic Fatigue Syndrome as Myalgic Encephalomyelitis
demonstrates the value of associating objective findings with complex phenotypic presentations.
Objective changes in respiratory gas exchange during exercise following antecedent exercise and
postural intolerance motivate modeling physiologic/metabolic disruption in search of causal
understanding.

Objectives: We propose that photosynthesis of glucose evolved as both an energy substrate and
a readily available source of oxygen extracted during fatty acid synthesis.  This process has been
observed in the Warburg effect enabling proliferative anabolic malignant transformation.
Transition to subsequent energetic/productive activities is promoted by catabolic influences
including beta-oxidation. Phenotypic complexity then emerges with development of the
signaling structure but remains founded upon glucose utilization, informing a general theory of
metabolism.

Methods: Challenge tests utilizing oral calcium revealed outcomes highly discordant from
expectations demonstrating the value of case based exploration to expose biases that compromise
clinical care.   Heat could be recognized as a fundamental signal and substrate of metabolism
facilitating construction of coherent models that include FGFs, Klothos, HIFs, nuclear factors
and cellular organelle function. Discovery and exploration of salt induced kinases explains
relationships between mineral and energy metabolism discovered with the challenge of
immersion in water, mimicking microgravity.  This strategy clarifies the role of the terrestrial
transition in the pathogenesis of ME/CFS.

Results: ME/CFS patients often present with normal calcemic hypoparathyroidism.  Urinary
calcium and sodium are profoundly regulated by FGF23, Klotho and aldosterone that along with
SIKs are suppressors of PTH thereby disrupting adaptation to terrestrial environment.   ACE
signaling disruption provides models for effects of SARRS-CoV-2 on individual variance in
response to viral exposure.

Conclusion: These findings combined with emerging evidence of FGFs and Klothos as
modulators of cardiac, kidney, immune and neurodegenerative diseases serve as the foundation
for an understanding the biology of ME/CFS as informed by the General Theory.

Funding: Multiple medications have been used in the context of ethical practice that have
informed the construction of models.  All have been engaged based on the mandates of the
Helsinki Accords to engage interventions deemed to be in the interest of the patient based upon
available modalities and data regarding clinical effectiveness.

Off-Label Use: None

COI: None

Contact:rfredericks@icloud.com
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How to Obtain CME/ CEU

Please take note of which dates/ talks you attended. At the
end of the Conference, complete and submit this Google
CME Form.
Google CME Form: https://forms.gle/EdcgKbdYb8zLFa3D8
We will send this information to the Stony Brook University School of
Medicine. The below information is about Stony Brook University will
process your CME credits.

*************************************************************************************

Thank you for attending the 2022 International Association for Chronic Fatigue
Syndrome/Myalgic Encephelomyelitis (IACFS/ME) Virtual Conference. The Office of
Continuing Medical Education at Stony Brook School of Medicine’s website is integrated with
our CME Management Platform application that offers several benefits including:

 

- Access from your mobile, tablet, laptop, or desktop anywhere, anytime, as long as you
are connected to the Internet

- Online record of Stony Brook CME credits that can be accessed at any time
- Access to our latest conferences and grand rounds schedules and information
- Ability to complete an on-line evaluation form
 

In order to keep track of your CME credits, a profile/user account will be created for you by the
OCME (if you have not already created one prior to the event or have an existing account). You
will receive a confirmation email with your password when the account is created, which you are
able to change at any time. Within a week or two after the session has ended, your attendance
will be uploaded. You will receive an Evaluation for Credit Documentation of CME Activity
email, at which time, you can log in and complete the evaluation form for this conference. You
will then be able to access and print your CME Certificate or Documentation of Participation.

To visit the web site, go to cme.stonybrookmedicine.edu (using Google Chrome or Firefox as the internet

browser).

To Login to your user account, click on Login/Sign Up, toward the top right. Under Login, enter
the email address you used to create your account; or if we created one for you, it would be the
email address you indicated when you registered for the course. Create a new password by
clicking on the “Forgot your password?” link. Please do not create two accounts using two
different email addresses.  The attendance can only be uploaded to one account.
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For any questions and comments please contact the Office of Continuing Medical Education at
631-444-2094.  Thank you.

Myra Intoci, MPS

Assistant Director, Health Sciences Center

Office of Continuing Medical Education

School of Medicine

Stony Brook University

HSC Level 2, Room 142

Stony Brook, NY 11794-8222

Office: 631-444-2094/ Fax: 631-444-2202
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Thank You For Attending Our Conference!

We hope to resume in-person meetings as soon as possible!

Consider joining, donating to, or volunteering with IACFS/ME! For more information, visit our
website at iacfsme.org. We hope you will submit your work and attend our future meetings! Your
participation is an  integral part of our success.
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