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Introduction 

The 2nd Virtual Scientific Conference for the International Association for Chronic 

Fatigue Syndrome/ Myalgia Encephalomyelitis was held on the 19th – 21st August 

2021 (streamed on zoom). The conference promoted unpublished data and 

included both clinicians and biomedical researchers. 

The talks were grouped into different sections, including the longer 45-minute talks in 

the Professional Workshops and shorter talks covering topics of infectious diseases, 

immunology and clinical cases. 

We have chosen a selection of the talks which will hopefully be of interest to you, 

which are listed below. These include a small summary highlight to help you choose 

which ones to read. 

Due to the format of the conference and the focus on unpublished data, no direct 

recordings or pictures are available freely as this may jeopardise publication. The full 

conference programme can be found on the IACFS/ME website here, where 

recorded presentations may be purchased. Other summaries produced by 

attendees of the IACFS/ME may also be read here.  

https://www.iacfsme.org/2021-iacfsme-virtual-conference/
https://www.iacfsme.org/2021-conference-summaries/


Presentation highlights and summary 

 

Professional Workshops 

1. Clinical Pearls to 

Diagnose and Treat 

Myalgic 

Encephalomyelitis/Chronic 

Fatigue Syndrome  

Alison Bested, MD, 

FRCPC, ABOIM  

 

Chair, Integrative Medicine, 

Associate Professor Nova 

Southeastern University; 

Weston, FL, USA 

 

Dr Alison Bested’s talk was primarily for practitioners to improve teaching and 

diagnosis of ME/CFS, giving a good background to the illness and possible 

management approaches. The take-away message was to make an early and 

accurate diagnosis which will help the patient the most. 

 

2. Dysautonomia  Blair Grubb, MD  University of Toledo; Toledo, 

OH, USA 

Dr Blair Grubb’s talk focused on POTS (Postural Tachycardia Syndrome). His talk 

covered his current research which is investigating whether POTS is an 

autoimmune disorder, and treatments which can be used. Dr Grubb also stressed 

the emotional impact that these illnesses can have on the whole family. 

 

3. Emerging treatment 

options for autoimmune 

ME/CFS 

Carmen 

Scheibenbogen, MD 

 

Institute for Medical 

Immunology, Charité 

University Medicine 

(Germany) 

Professor Carmen Scheibenbogen’s talk focused on the current evidence 

available for autonomic nervous system dysfunction being involved in the 

etiology of ME/CFS. This presentation also covered the clinical trials that have 

been conducted on targeting autoantibodies. 

 

4. Mast Cell Activation 

Disease: Current Concepts  

Larry Afrin, MD  AIM Center for Personalized 

Medicine; Purchase, NY, 

USA 

Dr Larry Afrin’s talk focused on the difficulties in diagnosing and presentation of 

Mast Cell Activation Disease (MCAS). This talk also covered evidence of a link 

between MCAS and ME/CFS. 

 

  



Keynote 

5. ME/CFS and Long-

COVID: overlapping or 

distinct entities  

Avindra Nath, MD  

 

US National Institutes of 

Health, NINDS; Bethesda, 

MD, USA 

Dr Avindra Nath’s talk covered some of the current knowledge and published 

studies on Long-COVID, where these patients can be grouped into four 

categories. Dr Nath briefly covered treatment options which can be used. 

Infectious Disease 

6. COVID-19 Symptoms 

Over Time: Comparing 

Long-Haulers to ME/CFS  

Leonard Jason, PhD DePaul University; Chicago, 

Illinois, USA 

Dr Leonard Jason’s talk focused on answering how COVID symptomology 

changes over time and how symptoms compare to ME/CFS patients. Results from 

his study showed that Long-COVID patients are initially more symptomatic and 

impaired, but over time ME/CFS patients are more impaired. 

 

Provocation Studies 1 

7. Ventilatory Functioning 

During Serial 

Cardiopulmonary Exercise 

Testing in People With and 

Without Myalgic 

Encephalomyelitis/Chronic 

Fatigue Syndrome  

Todd Davenport, DPT, 

MPH 

Univeristy of the Pacific; 

Stockton, CA, USA 

 

Professor Todd Davenport’s talk focused on his study on exercise testing and 

ventilatory measurements, finding that there was a significantly blunted effect 

seen between ME/CFS and healthy controls for VO2, heart rate, 

respiratory rate and minute ventilation. 

Immunology 

8. Predictors for 

Developing Severe 

Myalgic 

Encephalomyelitis/Chronic 

Fatigue Syndrome 

Following Infectious 

Mononucleosis  

Leonard Jason, PhD DePaul University; Chicago, 

Illinois, USA 

 

Dr Leonard Jason’s talk covered results from his study on predicting ME/CFS from 

following a group of college students who developed infectious mononucleosis. 

  



Neurology/ Epidemiology 

9. Cognitive Assessment in 

Patients with and without 

Myalgic 

Encephalomyelitis/Chronic 

Fatigue Syndrome 

(ME/CFS)  

Gudrun Lange, PhD New York, NY USA 

 

Dr Gudrun Lange’s talk looked at her results from a study on cognitive function 

and exercise, showing that ME/CFS patients have normal levels of information-

processing accuracy (involving learning and multi-tasking) but significantly slower 

processing speed. 

Clinical cases 

10. Case Presentation: 

Treating ME/CFS with 

Apriprazole  

Hector Bonilla, MD  

 

Stanford University; Stanford, 

CA, USA  

Dr Hector Bonilla’s talk focused on a patient whose ME/CFS was resolved with a 

treatment of Apriprazole. A larger study of 101 patients, saw a 75% rate. (Please 

note this treatment is not endorsed by the ME Association) 

 

  



1. Clinical Pearls to Diagnose and Treat Myalgic Encephalomyelitis/Chronic 

Fatigue Syndrome  

Alison Bested, MD, FRCPC, ABOIM 

Chair, Integrative Medicine, Associate Professor Nova Southeastern University; 

Weston, FL, USA 

Dr Bested is a specialist in haematology (specialist area in diagnosis and 

management of problems with blood cells) and her 

work is dedicated to helping people with chronic 

illnesses. At the start of the talk, she acknowledged her 

patients for teaching her so much. This presentation is 

primarily for practitioners to improve teaching and 

diagnosis of ME/CFS and gives a good background to 

the illness. The take-away message was to make an 

early and accurate diagnosis which will help the 

patient the most. 

The talk began with the history of ME/CFS. It is not a new illness and has been 

seen in history since around 1400 BC. ME/CFS is a multiple-organ illness and 

involves immune and autonomic dysfunction.  

Dr Bested went through how to make a diagnosis: take a family history, do a 

physical examination, and take laboratory tests to rule out other illnesses. 

Different diagnostic criteria were looked at: the IOM diagnostic criteria which 

covers five main symptoms and the ME/CFS Canadian Clinical working case 

criteria which covers a larger range of symptoms. A clinical criteria worksheet 

checklist can also be used to rule out other illnesses. 

She then went through the pathophysiology of ME/CFS and the fact that all 

bodily systems are involved, including genetics and metabolism. Research 

studies showing differences compared to healthy controls were briefly 

covered. These included: genetics, cognitive dysfunction, autonomic and 

cardiac dysfunction, immune dysfunction, neuroinflammation, muscle 

metabolism, abnormal aerobic metabolism, stressors and microRNAS. 

Dr Bested reviewed supportive symptomatic care which looks at managing 

symptoms and a whole-person holistic approach (including income, support 

systems, living situation). The importance of making a diagnosis was stressed, 

as it helps to achieve better outcomes, and the person can begin to heal. 

Pacing was stressed as the single most important form of self-management; 

GET and pushing to do more were acknowledged as harmful. It was 

important to understand, she said, that every activity costs energy, and 



activities should be alternated with rest. Activity logs can be used to see 

patterns and help prevent crashes.  

In her opinion, management approaches also need to cover: 

• Diet and nutrition: Food that is not as processed and contains less 

chemicals can mean less inflammation, problems with food security 

which means no income for meals or no support to make meals, as well 

as gut imbalances and food sensitives should also be considered, 

• Sleep hygiene: pace to avoid being “over tired and wired”, and the 

role of meditation which is better than medication (i.e. non-drug 

approaches), 

• Cognitive problems: how to manage over- stimulation, 

• Pain: how to treat and self-manage. 

Fundamentally, the approach to management needs to look at rebalancing 

the whole system, including support, exercise (even if just steps), sleep, 

environment and diet. Furthermore, it is critical to have regular follow-ups with 

a physician, investigate all new symptoms which develop and also any 

worsening of symptoms. 

(N.B. there was change in the running order of the presentations, this talk is 

the third listed in the programme) 

  



2. Dysautonomia 

Blair Grubb, MD  

University of Toledo; Toledo, OH, USA 

Dr Blair Grubb is a distinguished university professor of medicine and 

paediatrics, his talk focused on research into 

POTS (Postural Tachycardia Syndrome).  Dr 

Grubb’s talk started with an introduction to the 

autonomic system which regulates all systems in 

the body which keep you alive, for example 

blood pressure, heart rate, temperature and gut 

processes (our bodies have no control over 

these processes). Dr Grubb went on to explain 

the role of the autonomic system involving the 

brain and heart upon standing, and the role of 

the skeletal muscle pump. 

Dr Grubb then gave a brief background to the 

five distinct ANS disorders (Autonomic Nervous System) - NCS, POTS, 

Dysautonomia, cerebral syncope and psychogenic syncope. Fatigue is a 

major component of all of these. Dr Grubb’s talk then focused on POTS, 

definition and its history. 

Dr Grubb’s research is currently investigating if POTS is an autoimmune 

disorder, due to the onset often following a viral infection (75% of cases); it 

frequently exists in people who already have autoimmune disorders or go on 

to develop other autoimmune conditions. Evidence for POTS as a 

autoimmune condition has previously been found, but it’s not until the last 10-

15 years that technological advances have allowed cost-effective research. 

Research into POTS as an autoimmune disorder has found high levels of 

autoantibodies (typically Alpha 1 receptors and cholinergic muscarinic 

receptors (in 50% of patients). Evidence has also been found for platelet 

dysfunction, with this being more common than first thought. Dr Grubbs then 

described the roles of innate auto-inflammatory and adaptive immunity, 

which can cause autoinflammatory and autoimmune responses, 

respectively. Research into the autoinflammatory role has looked at the levels 

of cytokines/ chemokine which have been found to be 20-30 times higher, 

suggesting a chronic inflammatory state. This gives more evidence for POTS 

being an autoimmune disease but also has an autoinflammatory 

component. Furthermore, the condition tends to develop after a COVID-19 

infection. 



Dr Grubb briefly described the treatment options for POTS, where medication 

is often used as a last resort. Alternatives are looked at first, such as increasing 

salt and water intake, reconditioning and stretch building. For reconditioning 

and exercise, water-based activities (swimming) or rowing machines were 

recommended. These can be done lying down or seated. 

Lastly Dr Grubb stressed the impact that chronic illness has on the whole 

family and the impact on daily lives. He also emphasised the emotional stress 

caused, and that counselling does have a role with coping with the 

emotional side. 

  



3.  Emerging treatment options for autoimmune ME/CFS 

Carmen Scheibenbogen, MD 

Institute for Medical Immunology, Charité University Medicine (Germany) 

Professor Carmen Scheibenbogen is a Professor of Immunology based in 

Berlin. The key takeaway messages from this 

talk is that there is evidence for ME/CFS 

being an autoantibody disease and 

evidence for the use of autoantibody 

treatments to target the disease. 

Prof Scheibenbogen started with a concise 

description of the disease (which was 

covered in more detail in Dr Bested’s talk), 

however, the key point she stressed was the 

role of dysfunction of the autonomic nervous 

system. Dr Scheibenbogen talked about the 

pathomechanisms involved, which included 

three key parts: the immune system being disfigured by an infection, ANS 

dysfunction and impaired energy metabolisms. However, we do not know 

how all these parts fit together. 

Prof Scheibenbogen then went onto the main part of her talk covering the 

evidence that currently exists for ME/CFS being an autoimmune disease (AID) 

as; it is often triggered by an infection, patients have higher levels of 

autoimmune genes and the co-morbidity with fibromyalgia.  Further 

improvements have been seen with autoantibody therapies, such as 

Rituximab, IgG, endoxan and immunoadsorption. Studies have found high 

levels of adrenergic and muscarinic cholinergic receptors in patients studied, 

with evidence for β2 adrenergic dysfunction. Additionally, autoantibodies 

have been found to correlate with symptom severity, particularly for fatigue. 

For the symptoms of cognitive function and gastrointestinal symptoms only 

two receptors were found to correlate with symptom severity (a recently 

published study; Freitag et al., 2021). 

Lastly Prof Scheibenbogen summarised the findings from clinical studies 

targeting autoantibodies. The three different studies of Rituximab and their 

limitations were discussed, with the latest study providing disappointing results 

(Fluge et al., 2019). Other treatments showing promising data include; use of 

intravenous cyclosporine (good results), immunoadsorption (initial and two 

year follow-up has shown improvements in symptoms), treatment with IgG at 

home (promising data, Scheibenbogen et al. 2021). From these studies 

potential biomarkers have also been revealed for disease activity, such as 

https://www.mdpi.com/2077-0383/10/16/3675/htm
https://pubmed.ncbi.nlm.nih.gov/30934066/
https://pubmed.ncbi.nlm.nih.gov/34072494/


LDH. Novel treatment options are looking into novel mAb (monoclonal 

antibodies) and targeting FC receptors (FcRγ and nFcR) (currently under trial 

and looking hopeful). 

Lastly, the talk was rounded off with explaining the limitations in studying 

clinical studies targeting autoantibodies. For example; patient selection 

(varying degrees of ME/CFS, disease longevity), disease criteria and 

definition, quantifying and measuring response, with few and underfunded 

clinical trials limiting results. 

(N.B. there was a change in the running order of the presentations, this talk is 

the first listed in the programme) 

  



4. Mast Cell Activation Disease: Current Concepts  

Larry Afrin, MD  

AIM Center for Personalized Medicine; Purchase, NY, USA 

Dr Larry Afrin is a senior consultant in haematology (specialist area in 

diagnosis and management of problems with 

blood cells) and oncology (dealing with the 

prevention, diagnosis, and treatment of cancer). 

His talk provided an outline on what is currently 

known about mast cell activation disease (MCAS). 

His talk started with a disclaimer that there is 

currently no FDA-approved treatments, and all 

treatment options that were discussed in the 

presentation were opinions only. 

Dr Afrin started by introducing some case examples of patients incorrectly 

diagnosed, as diagnosis is extremely difficult and the disease has many 

different presentations. A brief history of the disease was given, starting in 

1869 with many different genetic and environmental factors which interplay 

in the disease. The biology of MCAS is extremely complex with many different 

systems involved, many different protein-coding genes are involved, but KIT 

(KIT Proto-Oncogene, Receptor Tyrosine Kinase, a cytokine receptor) is often 

seen as the most important (Okayama and Kawakami, 2006). There are a 

range of triggers that can be involved, such as: IgE receptors, physical stimuli, 

histamine and cannabinoids etc. Mast cells produce more than 100 

mediators (compounds that are either locally released or carried in blood or 

tissue fluids and that may participate in initiating, perpetuating, or 

aggravating a pathological process). The prevalence of MCAS is increasing 

(1-17% of the population). Importantly there is increasing evidence for the 

role of critical mast cell involvement in many chronic multiple system 

inflammatory diseases, such as: IBS, fibromyalgia, and asthma. Currently we 

do not know if one form of mast cell disease is involved in these conditions, 

but Dr Afrin feels it is likely that there is. The biology we know behind MCAS is 

evolving, with the mutations involved being acquired. 

Dr Afrin then went through the presentation of MCAS- it is important to note 

that this disease presents in many different ways as mast cells produce and 

reduce many mediators, with these mediators having many different effects 

on the body. MCAS is a chronic multiple system disease and all patients show 

some signs of inflammation which can be across many different body systems 

(eyes, nodes, skin, joints, GI, CNS). There may or may not be an allergic 

reaction phenomena present (anaphylaxis) and growth or development of 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1490026/


tissue. MCAS has an early onset most likely in childhood and it is likely to be 

present for decades without being noticed as symptoms are up and down 

for years at a time, until a physical or mental stressor activates the disease 

(but not always). Tryptase is often a good marker for MCAS being present 

(but doesn’t show activation). 

There are a few studies which suggest an association between MCAS and 

CFS/ME (Afrin et al., 2017), however, association does not mean causation 

and more research studies are needed. Dr Afrin suggested possible mediators 

that may be involved in MCAS, such as interleukins, prostaglandins and 

leukotrienes. Current research methods looking at the whole genome are 

unlikely to answer these questions as mast cells only make up 0.02%. 

Therefore, research will need to look into sequencing the mast cells only. The 

opportunities for future research into MCAS are huge, such as improving 

diagnosis, looking at etiology and therapy options. 

Diagnosing MCAS is difficult, a complete history needs to be taken, 

inflammation examined (it is likely that many different systems being inflamed 

are linked) but also consider other autoinflammatory syndromes. Once 

suspicion is likely initial testing would look at tryptase before looking into 

specific mast cell testing. Potential treatment options look at avoiding triggers 

as well as medication that can inhibit mediators or their release, or block 

mediators. Non-pharmacological treatment can also be helpful. With 

management and treatment, prognosis is good and a normal life can be 

had. 

  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5341697/


5. ME/CFS and Long-COVID: overlapping or distinct entities  

Avindra Nath, MD  

US National Institutes of Health, NINDS; Bethesda, MD, USA 

Dr Avindra Nath was the keynote speaker at the IACFS/ME conference 2021. 

Dr Nath is a physician and scientist who 

specialises in neuroimmunology and 

neurological infections and is currently the 

Clinical Director at NINDS. The key takeaway 

messages from his presentation were that 

there are phenotypically overlaps between 

long-COVID and ME/CFS and long-COVID 

has been found to have an immune 

dysregulation in the innate immune 

response. 

Dr Nath started with an overview of the key 

facts and figures relating to the number of COVID infections and death rates. 

There are many complications which can been seen after a COVID infection, 

these can be divided into two - parainfection (occurring at the time of and 

associated with an infection) and post-viral (immune-mediated). 

Parainfectious manifestations include: anosmia, encephalopathy, stroke, and 

seizures. Post-viral syndromes include multi-inflammatory syndrome, 

dysautonomia and have many overlapping features with ME/CFS. 

Dr Nath went on to explain more about encephalopathy in COVID patients 

(any diffuse disease of the brain that alters brain function or structure). He 

explained that following a COVID infection 1/3 of the people hospitalised 

have an altered mental state and tend to spend a third longer in hospital. In 

this case mortality rate is six times higher, and neurological symptoms are 

common in the young. 

Dr Nath stressed it is very important to note that long-haul COVID is not the 

only result and post infection complications can follow a COVID infection (i.e. 

not all complications are long-COVID). 

Dr Nath’s presentation then focused on long-COVID where patients fall into 

four groups: (1) fatigue/ exercise intolerance, (2) brain fog/ cognitive 

dysfunction, (3) autonomic dysfunction (including; tachycardia, night sweats, 

temperature dysregulation, gastroparesis, gut problems, peripheral 

vasoconstriction) and (4) aches and pains (fibromyalgia type symptoms). 

Long- COVID is seen in 10-30% of patients, mostly in women and at an 

average age of 40. Two mechanisms have been proposed for the 



pathophysiology, evidence currently exists for both:  persistent infection and / 

or persistent immune activation. 

Dr Nath discussed some of the findings and studies relating to the four 

different groups listed above, such as evidence for cognitive impairment and 

altered cerebral glucose metabolism (Hosp et al., 2021).  Dr Nath also briefly 

talked about immunotherapy, where months after infection COVID patients 

can be treated (Cao et al., 2020).  

Dr Nath went on to discuss some of the other published studies, such as T cell 

exhaustion only being seen in patients with neurology problems (Heming et 

al., 2021) which suggests problems with the innate immune system which is 

hard to turn off once activated, and this is the most important immune 

abnormality currently found. Dr Nath also discussed further changes in the 

brain currently found from autopsy studies, which showed microvascular 

injury, fibrinogen leakage, vascular leakage and leukocyte infiltration (Lee et 

al., 2020). Dr Nath also stressed not forgetting about children when it comes 

to long-COVID where multi-system inflammatory syndrome has also been 

seen (overlapping with CFS) (LaRovere et al., 2020). 

Dr Nath concluded his talk with a brief summary of the treatment options 

which can be used to modify the disease including anti-viral and immune 

modulatory agents which could supress the innate immune system or reverse 

T-cell exhaustion. These are both targeted immune therapy treatments, but 

studies are needed, especially with a focus on early intervention. There is a 

clear need to investigate viral persistence and viral protein-mediated 

immune response in long-COVID.  Dr Nath also concluded with the two 

studies he currently has running, one looking at neurological function and the 

other looking at the recovery following COVID infection.  

 

  

https://academic.oup.com/brain/article/144/4/1263/6209743?login=true
https://academic.oup.com/brain/article/143/12/e102/5926056?login=true
https://pubmed.ncbi.nlm.nih.gov/33382973/
https://pubmed.ncbi.nlm.nih.gov/33382973/
https://www.nejm.org/doi/full/10.1056/NEJMc2033369
https://www.nejm.org/doi/full/10.1056/NEJMc2033369
https://jamanetwork.com/journals/jamaneurology/fullarticle/2777392


6. COVID-19 Symptoms Over Time: Comparing Long-Haulers to ME/CFS  

Leonard A. Jason, PhD 

DePaul University; Chicago, Illinois, USA 

Dr Leonard Jason’s presentation was one of the shorter presentations. He 

gave a very quick and interesting overview 

to his current research. He began by talking 

about previous pandemics such as the 

Spanish Flu where people have been shown 

not to recover, so this is not a new 

phenomenon. Informal studies have shown 

that 91% of people with a COVID infection 

do not recover after 40 days and 70% 

develop new symptoms which they did not 

have before. It is thought that after 6 months 

10-20% do not recover and develop long-

COVID. 

Dr Jason’s study focuses on answering two questions: 

• How does COVID symptomology change over time? 

• How do the symptoms compare to ME/CFS? 

Dr Jason’s research study used 278 patients with long COVID and 502 ME/CFS 

patients. Samples were compared at the start and then after 5.5 months for 

COVID patients and then to ME/CFS patients using statistical tests (known as 

ANCOVA-analysis of covariance). The patients were assessed through 

questionnaires and results were grouped into categories: 

• Sleep (including: unrefreshing sleep, needing to nap, difficulty falling 

asleep or staying awake): results showed that COVID patients 

improved overtime, but had initially a worse score for sleeping in the 

day and needing to nap than ME/CFS patients. ME/CFS patients had 

worse scores over time. 

• Neurocognitive (including: difficultly remembering, forming words, 

sensitivity to noise, light, smells): results showed that COVID patients did 

not improve over time but ME/CFS patients were more symptomatic in 

most symptoms studied and over time. 

• Immune (including: sore throat, lymph nodes, fever, high temperature): 

results showed COVID patients improving over time but had initially 

worse symptoms than ME/CFS. 

• Neuroendocrine (including: cold limbs, temperature regulation, 

appetite, weight): results again showed COVID patients improving with 



time with ME/CFS patients having a worse initial and current phase of 

many of the symptoms. 

• Pain (including: muscle pain, headaches, joint pain, eye pain): 

interesting that the result that was highlighted here was the worsening 

of headaches seen in COVID patients compared to ME/CFS. 

• Gastrointestinal (including bloating, bladder problems, alcohol 

sensitivity): results again showed COVID patients to improve but 

ME/CFS patients became worse over time. 

• Orthostatic (including nausea, dizziness, irregular heartrate): results 

again showed COVID patients to improve but interestingly were worse 

than ME/CFS patients on the initial time point. 

• CDC sample results (including dry cough, loss of taste/smell/hair, 

congestion): again, showed COVID patients to improve but not with 

hair loss. 

Results from Dr Jason’s study emphasised an improvement in COVID patients 

over time, but there were exceptions seen in some of the symptoms, such as: 

sensitivity to alcohol, difficulty forming words and focusing, absent 

mindedness and hair loss. Most of the symptoms which didn’t improve are 

neurocognitive.  

Results presented by Dr Jason also showed that COVID patients were more 

symptomatic and impaired initially especially with immune and orthostatic 

symptoms studied but ME/CFS patients are more impaired with 

gastrointestinal and neurocognitive symptoms. At the current time point 

studied, ME/CFS are more impaired across all symptoms apart for orthostatic 

symptoms, this is further supported by cardiac studies (such as Puntmann et 

al., 2020). Dr Jason finished by stressing that classifying long-COVID is 

important for future studies and treatment. 

  

https://jamanetwork.com/journals/jamacardiology/fullarticle/2768916
https://jamanetwork.com/journals/jamacardiology/fullarticle/2768916


7. Ventilatory Functioning During Serial Cardiopulmonary Exercise Testing in 

People With and Without Myalgic Encephalomyelitis/Chronic Fatigue 

Syndrome  

Todd Davenport, DPT, MPH  

University of the Pacific; Stockton, CA, USA 

Professor Todd Davenport opened his presentation by briefly introducing the 

topic and the studies which have already been 

published showing that oxygen debt occurs 

sooner in people with ME/CFS. Professor 

Davenport’s study has addressed pulmonary 

function through cardiopulmonary exercise 

testing (CPET). 

Professor Davenport briefly examined some of 

the biology behind breathing and its relevance 

to lactic Acidosis. Lactic Acidosis is a chemical 

reaction which is always occurring to keep the 

hydrogen ions in balance, which produce CO2 

which diffuses out of the alveoli. CO2 is important in blood pH regulation.  

The research study in this presentation used 37 ME/CFS patients with 38 

healthy sedentary controls. The study put participants through either one or 

two maximal cardiopulmonary exercises and then measured a range of 

ventilatory measurements. The tests used were already tested in prior 

published research studied by the same research group. To understand the 

differences between the group’s 3-way analysis of variance (ANOVA) was 

used, where statistical tests compared ME/CFS and controls, exercise events 

one and two, as well as three events of exercise (rest, VAT/VO2 peak). 

The study measured and found: 

• Volume of oxygen consumed: significantly blunted rise in VO2 (onset of 

blood lactate accumulation) for people with ME/CFS 

• Workload: significantly lower overall workload for people with ME/CFS 

• Heart rate: significantly blunted rise in heart rate for people with 

ME/CFS 

• Respiratory rate: significantly blunted rise in respiratory rate for people 

with ME/CFS 

• Minute ventilation (amount of air breathed per minute): significantly 

blunted rise in minute ventilation for people with ME/CFS 



• Tidal volume (the amount of air that moves in or out of the lungs with 

each respiratory cycle): No significant difference was found despite 

the increase being seen with each exercise event. 

• End of tidal oxygen (measured concentration of oxygen in expired 

breath): A rise was seen between test one and two, but no difference 

was found between people ME/CFS and healthy controls. 

• End tidal carbon dioxide (measured concentration of carbon dioxide 

in expired breath): A rise was seen between test one and two and with 

different forms of exercise, but no difference was found between 

people with ME/CFS and healthy controls. 

In summary of findings, there was a significantly blunted effect seen between 

ME/CFS and healthy controls for VO2, heart rate, respiratory rate and minute 

ventilation. ME/CFS and healthy control group results were found to be 

statistically similar for tidal volume, end oxygen and end carbon dioxide. 

Professor Davenport explained that these findings are important as little 

research has been conducted on ventilation and adds new data to the field 

of research. However, findings are in line with previous studies (e.g. Keller et 

al., 2014; Nagelkirk et al., 2003; Sisto et al., 1996). 

Furthermore, these findings were explained by Professor Davenport to be 

important as respiratory rate links in with findings which show autonomic 

problems in people with ME/CFS especially following post-exertion. The 

findings which showed similarities in the two groups in tidal volume suggests 

that the lungs and chest are not involved in these processes, suggesting 

findings to be more at the cellular level. Professor Davenport also 

extrapolated that these results therefore may not be found in long-COVID 

patients. 

Professor Davenport ended with talking about future research which could 

look into the relationship between ventilation and autonomic function during 

exercise, conducting these studies breath-by breath, additional 

measurements of blood status (eg pH and blood gas) and studying symptom 

severity with ventilatory results. 

  

https://pubmed.ncbi.nlm.nih.gov/24755065/
https://pubmed.ncbi.nlm.nih.gov/24755065/
https://pubmed.ncbi.nlm.nih.gov/14529252/
https://pubmed.ncbi.nlm.nih.gov/8678084/


8. Predictors for Developing Severe Myalgic Encephalomyelitis/Chronic 

Fatigue Syndrome Following Infectious Mononucleosis  

Leonard A. Jason, PhD 

DePaul University; Chicago, Illinois, USA 

Dr Leonard Jason presented his second presentation of the IACFS/ME 

conference on predictors for developing 

ME/CFS following infectious mononucleosis 

(symptoms are usually caused by the 

Epstein-Barr virus) (his first presentation was 

on long-covid, see talk 6). The study that Dr 

Jason presented is the first longitudinal study 

of ME/CFS prior to the onset of the illness, 

which was conducted by studying college 

students. The study found some baseline 

deficiencies and predisposing immune-

response irregularities in people who go on 

to develop severe ME/CFS. 

Dr Jason’s study was conducted between 2014 and 2018, using 4501 healthy 

college students, following which 5% went on to develop infectious 

mononucleosis. Subsequently, 8% of this group went on to develop severe 

ME/CFS symptoms at a 6-month follow up. This study has been published in 

the journal of Clinical Infectious Diseases (Jason et al., 2020). 

Dr Jason explained some of the immune findings when looking at the pro and 

anti-inflammatory cytokines. Interconnections in the immune system were 

found but in the controls the cytokines were in clustered separated groups 

whereas in people who went on to develop severe ME/CFS cytokines were 

more grouped together. 

Dr Jason gave an overview of the baseline data differences seen. DSQ, IL13 

and IL5 assessments were used to compare between severe ME/CFS and 

controls. In all baseline assessments people who went on to develop ME/CFS 

had higher scores indicating more problems, which was also significantly 

different between groups. Looking into the DSQ assessments in more detail 

showed more differences in the gastrointestinal symptoms.  In particular those 

who went on to develop severe ME/CFS had more problems with bloating, 

stomach pain and irritable bowels.  

Dr Jason explained some of the problems they had when analysing the data. 

However, the final result showed that an increase of one on the index 

corresponded to a 55% increase in the chance of developing severe ME/CFS. 

https://academic.oup.com/cid/advance-article-abstract/doi/10.1093/cid/ciaa1886/6048942


Dr Jason will extend this study, including by evaluating another data set using 

GI symptoms. 

Dr Jason ended by talking about the funding that has been received from 

the NIH to conduct a six-year follow-up study on the same student data set. 

He finished by saying that this study will have particular relevance for long-

covid where data can be used to predict for ME/CFS and long-covid. Dr 

Jason gave his thoughts on the long-covid definition currently being 

developed by WHO which should include: variation, duration, medical history 

(cardiac problems in particular) and whether mild, moderate or severe.   

  



9. Cognitive Assessment in Patients with and without Myalgic 

Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS)  

Gudrun Lange, PhD 

New York, NY USA 

Dr Gudrun Lange presented data from the Multi-site Clinical Assessment of 

ME/CFS (MCAM) study which is sponsored by the Centers 

for Disease Control and Prevention (CDC). 

The basis of Dr Lange’s research is to look at cognitive 

function before and after exercise in ME/CFS patients and 

healthy controls. The study measured cognitive function 

and exercise capacity to determine the effect of post-

exertional malaise (PEM). These effects were measured 

by a series of online cognitive tests (known as CogState) which assessed 

processing speed and working memory. 

Dr Lange then summarised the methods of the study which was conducted 

between 2012 and 2019 in seven USA sites, using patients between 18-62 

years old (Unger et al., 2017) describes details of enrolment into the study). 

Data for this study was collected through cognitive testing (cognitive-test 

battery) using standard neurophysiological tests and CogState test (online 

test system). The CogState test formed the basis of the results presented by Dr 

Lange, as this was used before exercise, immediately after exercise (both in 

clinic) then 3 additional times at home (6-12, 24 and 48 hours after exercise). 

Dr Lange discussed a selection of the results found. The speed of 

performance study showed a very clear difference between ME/CFS patients 

and healthy controls where ME/CFS patients were always slower across all 

time points. Similar results were found for tests which looked at identification 

and memory. Due to PEM, 20% of ME/CFS patients couldn’t complete the 

task 6-12 hours later (compared to 14% of controls). The results most likely 

show that problems with learning and memory seen in ME/CFS patients are 

due to processing speed. 

Dr Lange also discussed the results seen through a tests called “Groton maze 

learning test”. The results showed that when looking at the total errors made 

there is no difference between ME/CFS patients and controls. However, if you 

look at the correct moves made by second there is a difference between 

groups. This clearly shows that when not under pressure ME/CFS patients have 

no difference in cognitive function than healthy controls. 

In summary, the results from this study showed that ME/CFS patients have 

normal levels of information-processing accuracy (involving learning and 

https://academic.oup.com/aje/article/185/8/617/3073694


multi-tasking) but significantly slower processing speed. Furthermore, further 

poorer performance is seen when decision-making is needed under time 

pressure and working memory is involved.  

The study also looked into the relationship between exercise and cognitive 

testing finding the combined effect further lowered performance over 

cognitive testing only. The results also showed that it took 15 days for ME/CFS 

patients to return to their pre-exercise function. 

Dr Lange finished by emphasising the advantage of the use of CogState in 

this study as repeated screening of patients can be continued away from the 

clinic. 

  



10. Case Presentation: Treating ME/CFS with Aripiprazole  

Hector Bonilla, MD  

Stanford University; Stanford, CA, USA  

Dr Hector Bonilla presented a case study of a 65-year-old male, whose CFS 

started in 2007 (14 years ago). Before the onset 

of CFS he was a very active family man into 

outdoor sports. Following the onset of the illness 

he visited multiple doctors and was seen as 

physically fit and healthy. He underwent 

cognitive behavioural therapy (CBT) and 

graded exercise therapy (GET).  

Following a trip to the cinema, symptoms 

worsened and he had a severe six-month long 

crash. He had further extensive investigation of 

symptoms including MRI, bloods and EEG. The patient tried an extensive 

range of treatments, including having a pacemaker, diet changes, 

acupuncture, antivirals and anti-inflammatory drugs. He received many other 

diagnoses along the way, such as psychogenic seizures. 

In 2019, he was started on a low dose of Aripiprazole (0.5mg) and a dramatic 

improvement was seen in only two weeks. The dose was increased over a 4-

month period (1.75mg) and he reported an amazing improvement “feeling 

like a new man”. He reported improvement in symptoms, including: no 

crashes, increased concentration, and no non-epileptic seizures.  

Dr Bonilla reported on a study of 101 ME/CFS patients who were treated with 

aripiprazole. The study saw a 75% response rate with an average dose of 

1.2mg (in the patients that were seen to respond). The patients which were 

seen to respond had dramatic improvements in fatigue, brain fog and 

unrefreshing sleep (Crosby et al., 2021). 

Dr Bonilla ended by proposing the possible mechanisms which could be 

involved in the improvements seen. These mechanisms include: decreasing 

inflammatory cytokines, reduced microglial cell activation, targeting RNA 

expression (through being an immunomodulator drug) and dopamine-

mediated mechanisms.  

(Please note: The ME Association does not recommend that anyone with 

ME/CFS attempts to obtain or to take this drug, even in small doses, until such 

time as more appropriate research – double-blind placebo-controlled clinical 

trials – can better determine safety and efficacy. Read more here) 

https://link.springer.com/article/10.1186/s12967-021-02721-9
https://meassociation.org.uk/2021/05/me-association-statement-aripiprazole-abilify-me-cfs/

