
Emerge symposium ME CFS vvvb summary (March 2019); 3/06/2019 11:50 AM 

1  

ME/CFS: The biomedical basis, diagnosis, treatment and management 
 
In March 2019 an impressive range of national and international researchers, clinicians and patient 
representatives gathered for a 3-day symposium organised by Emerge Australia entitled “ME/CFS: The 
biomedical basis, diagnosis, treatment and management”. Below are some general points that stood out for 
me.  
 ME/CFS is a very serious long-term illness, but it is extremely unlikely to be a single condition. It is 

either a number of different conditions, or an illness with different subgroups.  
 The great heterogeneity in ME/CFS is a challenge for research, and unless patients are subgrouped, 

studies are unlikely to yield useful results. 
 Misdiagnosis can also be a problem. It is generally assumed that ME/CFS cannot occur in a person who 

has another debilitating disorder. What about possible comorbidities, e.g. ME/CFS and multiple 
sclerosis? 

 Many and diverse biological abnormalities have been reported in ME/CFS, no doubt reflecting that 
multiple systems are affected. They’re like pieces of a jigsaw that has yet to be put together. 

 Neuro-hormonal-immunological interactions are extremely complex and not well understood. 
 Evidence of neuroinflammation is being reported and neuro-immune interactions may prove to be an 

important key, at least in some patients. 
 We do not know whether any of the reported research findings are primary or secondary, i.e. cause or 

effect. Collaboration between researchers and clinicians is essential. 
 The amount of data now coming to light is mind-boggling. Computerised analyses can be extremely 

helpful.  
 We need to recognise that many studies have used small patient cohorts, and patients who are differently 

defined, at different stages of their illness, of different ages, sex, with different comorbidities and 
treatments, and exposed to different environmental factors, including infections.  

 It’s very important to consider the quality of the biological samples tested and the scientific 
methodology used. A test needs to be reliable and valid. Appropriate statistical methods must be used to 
analyse results. Means and standard deviations are often not suitable. 

 Validation and replication of research findings is essential, including replication using sufficiently large 
cohorts of patients. 

 It seems that in ME/CFS, the body is doing its best to cope, with many systems interacting to hold 
together, but in a pathological state. 

 Some genetic factors have been reported; however, a cascade of stressors/events seems necessary for a 
person to develop ME/CFS. 

 Graded Exercise Therapy (GET) is not suitable for ME/CFS although it’s still recommended in 
Australian medical guidelines. It’s “malpractice”, “barbaric” and “makes patients worse.” However, 
exercise within a patient’s energy envelope is appropriate. 

 Patients can exercise in their minds. Even imaging oneself exercising can have physiological benefits. 
 Patients need respect, diagnosis, and support. It is very helpful for patients to be given a diagnosis and to 

hear a doctor say, “You have ME/CFS,” and also to have the diagnosis in writing. Patients with can 
benefit from not having to prove they’re ill.  

 The Quality of Life scores (SF-36) for ME/CFS are well below those for most other significant diseases 
which have QOL scores closer to the general population than severely ill ME/CFS patients.  

 Two simple ways to help determine if a patient has done too much are: (1) plotting the morning pulse 
rate for the next 5-7 days – a rise indicates that the body hasn’t recovered; and (2) if the patient can’t do 
tomorrow as much as they’ve done today, they’ve done too much. 

 Prof. Ron Davis warned about self-experimenting with critical biochemical pathways, e.g. increasing 
tryptophan could lead to high serotonin, then a decrease in the number of serotonin receptors and a 
worse condition; supplementing selenium when levels are low could cause high levels which may be 
more dangerous than low levels. 

 
Overleaf, I have tried to summarise some of the points made by specific speakers, with sincere apologies for 
any misunderstandings or misrepresentations.  
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Prof. Paul Fisher (La Trobe University) explained that 90% of the cell’s energy is produced in 
mitochondria. When food molecules are oxidised, electrons flow through respiratory complexes on 
mitochondrial membranes. This process is necessary for the production of ATP (a transportable form of 
energy). Measuring the rate of oxygen consumption can indicate the rate of ATP production. If one of the 
respiratory complexes is inhibited, oxygen consumption is reduced and toxic free oxygen radicles are 
released. Prof. Fisher et al found a faulty respiratory complex 5 on mitochondrial membranes of 
immortalised lymphocytes from ME/CFS patients, causing reduced ATP production, even though the other 
respiratory complexes were increased as the cell tried to cope. The cell may produce enough ATP at rest but 
not enough to meet increased demands. 

Dr Cara Tomas (UK) described reduced mitochondrial respiration in peripheral blood monoclonal 
cells of ME/CFS patients, but without a defect in the activity of the mitochondrial energy chain complex. 
The cells used were differently processed from those in Dr Fisher’s study, which may help explain the 
different findings.  

Professors Sonya Marshall-Gradisnik & Donald Staines (Griffith University) are working on 
receptor function and the role of calcium in natural killer (NK) cell activity. Calcium is necessary for NK 
cells to convert from cytokine-secreting to cytotoxic cells. They found decreased NK cell cytotoxicity was 
associated with increased ME/CFS severity. Decreased TRPM3 (a calcium channel) expression was found in 
a certain subset of NK cells, and TRPM3 is also present in the glial cells of the central nervous system 
(CNS), in the gastrointestinal tract, and in many other places. 

Dr Travis Craddock (Florida) said that ME/CFS patients may be stuck in an alternative adaptive 
resting state, developed after exposure to a sufficient insult (e.g. a pathogen, chemical or other stressor). 
They’re exploring why some people with chronic illnesses don’t rebound to a normal state after exposure to 
significant insults and are looking for a way to reverse some adaptive, but illness-perpetuating, homeostatic 
states. They look for over- or under-expression of certain genes and use complex computer modelling.  

Prof. Geraldine Cambridge (London) reported finding an increase in the CD24 antigen on B 
lymphocytes in ME/CFS. CD24 is important in early B cell development and B cell maturation and is also 
associated with energy stress signalling. It may provide a link to the innate immune response and may also 
have an important role in the brain. They have been able to see a link between B cell immunophenotypes 
and glucose metabolism in vitro. Unlike some others, they found a decrease in mitochondrial mass in 
ME/CFS.  

Dr Leighton Barnden (Griffith University) outlined how they’ve used scanning techniques to look at 
some brain structures and functions. They think there may be a problem with communication between 
nuclei in the brain stem. They found myelin levels were lower in the brain stem and higher in the brain’s 
sensorimotor areas. The worse the symptoms, the more the myelin. This may be compensating for impaired 
neurotransmission in the brain stem. They also found lower connectivity between the medulla and midbrain, 
and between the medulla and hippocampus, and a significant relationship between MRI results and pulse 
pressure. 

Dr Elisha Josev (Murdoch Children’s Institute of Research) studied a group of adolescent patients 
with ME/CFS at diagnosis and two years later. She spoke about changes in brain connectivity networks, 
changes over time, brain-behaviour changes, and frontal and parietal lobe resting connectivity. Patients 
developed abnormal cognitive fatigue after a time of reading and numerical exertion. To help adolescents 
with ME/CFS, provide information more slowly, break information into manageable segments, and provide 
prompts to assist memory.  

Dr Luis Nacul (London) spoke about the UK ME/CFS biobank, a rich resource of samples and clinical 
information from a large number of patients. They’ve compared ME/CFS patients with normal healthy 
controls and patients with multiple sclerosis (MS). They’ve found that low CK levels can be a useful 
indicator of ME/CFS. They see a notable distinction between mild and severe ME/CFS and think these may 
be different diseases. In ME/CFS, quality of life scores were significantly lower than in MS, except in the 
mental and emotional health areas. Milder ME/CFS was characterised more by post-exertional malaise 
(PEM) and sleep dysfunction, and severe ME/CFS by neuroendocrine symptoms. People feel disabled for 
different reasons in milder and more severe cases.  

Prof. Brett Lidbury (Australian National University) stressed the need for education of health 
professionals, ensuring they know the 2002 Australian management guidelines are out of date and that GET 
is not a treatment. He spoke of the weighted standing time test and other investigations that could be helpful 
to categorise patients by severity, including creatinine excretion, Activin B, alkaline phosphatase, urea, and 
lymphocyte studies. They’ve found that although most ME/CFS patients can stand for 20 minutes, some 
have trouble, and the most severely affected can’t. Prof. Lidbury warned of pitfalls in interpreting pathology 
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results and mentioned the use of machine learning to run various algorithms and ensembles to analyse a 
range of test results to separate healthy people and mild, moderate and severe cases of ME/CFS.  

Prof. Ron Davis (California) and his team are doing great work facilitating cooperation and data 
sharing between ME/CFS stakeholders. His son, Whitney Dafoe, is severely affected with ME/CFS but his 
standard tests are normal. He has been in bed for 6 years. He can’t eat or drink or talk or look at his parents. 
He can only tolerate having sheets changed every 3 months. Sometimes he can speak in sign language and 
says he cannot kill himself because if he did other people would also kill themselves. “It’s not for him; it’s 
for everybody else”. From his son’s experience, Prof. Davis argues that the microbiome doesn’t contribute 
much. However, indolepropionate (IPA) and phenylpropionate (PPA), which are produced by an organism 
in the gut, are significantly lower in ME/CFS patients, and the organism needed to produce these may be 
lacking. 

Prof. Davis spoke about detailed studies of 20 severely affected patients and 15 families, including 
unaffected members. They’ve used really sensitive methods to look for evidence of infection, including 
DNA viruses, but haven’t yet found anything of note.  

They’re developing a number of new diagnostic tools, including a nanoneedle biosensor to measure 
electrical impedance when cells are be stressed with sodium chloride (all their severe cases had results 
significantly different from controls); red blood cell (rbc) deformability studies to show abnormalities that 
rbcs are squeezed though a “capillary”; and magnetic levitation of white blood cells, which may be heavier 
in ME/CFS. 

Dr Wenzhong Xiao (Massachusetts) also spoke about studies of seriously ill ME/CFS patients. Their 
quality of life (SF-36) scores were well below those for most other significant diseases. Sleep data differed 
significantly between patients and controls. They found no significant evidence of DNA viruses, Bartonella, 
or Lyme disease. Cortisol levels were abnormal, with patients showing a flattened pattern in the morning. 
Levels of many cytokines differed from those in controls; some were elevated in patients, but brain-derived 
neurotrophic factor was lower. Patients had many metabolic abnormalities patients – decreased IPA and 
lysine reduced, and increased hydoxyproline. IPA is an anti-oxidant, it’s is neuroprotective and decreases 
inflammation, and as Prof. Davis said, humans depend on certain microbes in the gut to produce it. 

Dr Robert Phair (California) spoke about the significance of the high attack rates in CFS epidemics. In 
an outbreak at Northfield Hospital in Adelaide in 1949, about 25% of the 3,100 patients developed CFS 
symptoms. This high rate suggests there must be a common set of predisposing genetic mutations. Dr Phair 
et al are exploring how cells can be trapped in an abnormal state because of genetic mutations, the presence 
of a stressor, and enzyme kinetics. They found that, on average, every ME/CFS patient had at least 1.8 
damaging IDO2 gene mutations. IDO2 is an important enzyme in cells that make serotonin from tryptophan 
in the immune system, gut and brain. Although IDO1 and IDO2 both catalyse the same reaction, if IDO2 is 
faulty, IDO1 substrate inhibition dominates, and in the presence of a high level of tryptophan, the system 
can get stuck in an abnormal state. They’ve discovered that after a long period of exposure to high 
tryptophan, flux through this pathway is trapped at a new and lower level. Thus, a metabolic trap has been 
sprung.  

So far, they’ve only been studying immune cells, but interestingly, the midbrain has 6 nuclei that are the 
base of all the serotonergic neurones in the brain. They have projections all over the brain, creating a diffuse 
modulatory system, which could explain many ME/CFS symptoms. Problems here could even be a possible 
underlying cause of ME/CFS. 

Dr Ruud Raijmakers (Netherlands) spoke of an unprecedented outbreak of Q fever in the Netherlands 
from 2007 to 2009 where around 20% of patients developed a prolonged state of fatigue persisting over 6 
months after the causative bacterial infection had cleared - Q fever fatigue syndrome (QFS). Males and 
females were equally at risk. There was a persistent increase in inflammatory markers, but long-term 
antibacterial treatment could make patients worse. There were some changes in mitochondrial gene 
expression and persisting transcriptional changes in circulating monocytes producing inflammatory proteins. 
Cognitive behaviour therapy (CBT) led to a transient improvement. (They also use CBT for CFS for which 
they use CBT, which could act as a stress reduction technique to impact the HPA axis.) 

Dr Neil McGregor (Melbourne University) described the metabolome as “a molecular soup”, and 
spoke of a number of interesting biochemical abnormalities in ME/CFS. They could subgroup patients by 
symptom scores and biochemical changes after exercise. Changes in glucose and lactate (indicating 
glycolysis deregulation) correlated with increasing PEM severity, reduced hypoxanthine (an ATP 
breakdown product) in serum, and low levels of amino acids normally carried in muscles cells. Severity 
scores were also related to the amounts of various metabolites in the urine. Patients were losing metabolites 
and electrolytes in the urine that they should have retained. 
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During exercise, protein synthesis stops and amino acids are lost from cells, then there’s a 2-hour 

window for them to get back into cells, but in CFS, they don’t seem to get back. Even a postural change can 
cause this. An increase in heart rate indicates a hypermetabolic state. ME/CFS patients demonstrate a 
number of abnormal glucose tolerance patterns, and one of these is associated with lower creatinine levels 
and significantly raised ANA titres. Hypoglycaemia may be depleting ATP, causing energy issues. ME/CFS 
patients don’t return to a normal state of energy production after an energy challenge.  

Dr Alain Moreau (Canada) gave a very interesting talk on stress-activated circulating microRNAs in 
ME/CFS pathophysiology. A microRNA is a small non-coding RNA that can have a very powerful 
influence on the formation of proteins and the regulation of gene expression. They’ve reproduced PEM in 
patients by using an inflating cuff on the arm and have measured microRNAs before and at timed intervals 
after stimulation. 32 MiRNAs were differently expressed, and 9 of these were validated as being different 
between patients and controls. However, this test makes patients feel ill for a time. Dr Moreau presented 
some interesting preliminary results on a number of specific miRNAs and their reported activities, which 
may be highly relevant in ME/CFS, e.g. affecting cytokine production through gene expression, indicating 
whether a patient will respond to rituximab, links to fatigue, pain threshold, and B lymphocyte activation. 

Dr Jonas Bergquist (Sweden) spoke of the enormously complex metabolome - in humans there are 
about 20,000 chemicals that can be affected, so big data handling is essential in exploring molecular 
changes. They’re interested in the immune and central nervous system (CNS) interaction, and the gut-brain 
axis. While the CNS is somewhat protected from general immune activity, its microglia cells can produce in 
inflammatory reactions. Dr Bergquist et al have studied cerebrospinal fluid protein patterns in normal 
people, and ME/CFS and post-Lyme disease patients. They’ve found a low-grade inflammatory reaction in 
the CNS with some signs of a neurodegenerative process. They’re now studying a selected set of molecules 
and also pattern recognition for a huge range of molecules. Steroids affect the secretion of proinflammatory 
cytokines and they’ve found that pregnenolone is differently regulated in ME/CFS. Pregnenolone is also a 
neuro-steroid and is highly produced in the CNS. It regulates synaptic function, is neuroprotective and 
enhances myelination. Interestingly, the mitochondrial membrane has a mechanism for producing 
pregnenolone. They suggest that decreased pregnenolone may have a significant role in ME/CFS. 

Dr Mark Donohue (NSW) commented on numerous treatment strategies that have been proposed for 
ME/CFS. He said that he tends to be an “under-treater” and uses simple interventions which most treatments 
ignore, e.g. gut management, lifestyle, mindfulness and environmental factors. He stressed the need for 
doctors to validate a diagnosis of ME/CFS. It’s an isolating illness and any he’s never seen anyone get better 
without a supportive community. He thinks of ME/CFS not as a disease caused by one agent or with one 
pathology, but rather as an adaptive response to many insults. It may be a stable state of ill health - the 
“least-worst outcome the body can manage, with its limited resources”. In managing his patients, Dr 
Donohue relies on gut management and probiotics, and may also use methylfolate, vitamin B12, CoQ, 
NADH, carnitine, omega 3 and omega 6 fatty acids, glutathione IV and magnesium. 

Dr Bruce Wauchope (South Australia) spoke about how to help a patient whose symptoms do not lead 
to a diagnosis that leads to a recognised treatment. Medical training generally doesn’t equip doctors for this, 
so patients with unclassifiable illnesses and their doctors are in a difficult position. He emphasised the need 
for subgrouping of patients if research is to be meaningful. Currently, he said, there’s a “cocktail of 
confusion”. Dr Wauchope uses an evidence-based approach to patient management based on biochemical 
logic. He realises that there may be more than one layer of pathology. He summarised his approach, using 
algorithms and layered pathways through a series of questions. This includes: diagnosis and excluding other 
conditions; establishing a care plan; stabilising the patient (patients must not push through their energy 
envelope); establishing recording and monitoring; and using clinical grouping and a problem-solving 
approach. In particular, he commented on heavy metal problems, coeliac HLA DQ2/DQ8, the amazing 
mitochondrial electron transport chain, the microbiome, toxins, infections, hormones and the vitamin D 
question. 

Dr Jarred Younger (Alabama) contributed through a video screening. He’s involved in some very 
interesting work using scanning techniques to detect probable inflammation in some specific brain regions 
in ME/CFS. He says, “It is very, very unlikely that everyone with ME/CFS is suffering from the same 
problem”. 


