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ACRONYMS 

· Sev = several

· QOL = Quality of Life

· Rx = treatment

· Dx = diagnosis

· Px = prescription

· Q = question

· Esp = especially

· Avg = average

· Ax = assessment

· Pt = patient

· Amt = amount

· Hx = history

· WRT = with respect to

· BP = blood pressure

· Grp = group

· Mm = muscle

· Lg = large

· Id’d = identified

· F’n:  function

· Diffs = differences

James M. Anderson:  Letter from Sebelius “devastating disease”, often undiagnosed, robs QOL.  Rx’s – no cure yet.  Sev agencies are working together within the CFSAC to dev interdisciplinary initiatives to address improved Dx, Rx.  Strategic goal – advancing science/innovation to improve patient care.
· NB:  They are WANTING input on new directions for research.

Mangan:  Workshop Goals

1. Evaluate what is fact vs theory

2. ID gaps in research areas dealing with ME/CFS

3. Looking for outstanding opportunities where science/tech could lead to improvements in care for ME/CFS

Workshop NOT designed to prioritize or establish agenda for future initiatives.

DR KOMAROFF, Harvard  
· Core symptom – fatigue.  “A ubiquitous human experience”.  Q:  What’s really different.  

· Causes of fatigue:  Depression/organic diseases; overwork.

· Alluded to work/family esp for women

· Avg age @ onset 33

· NOT a group of yuppies, educationally or socioeconomically

· 27% bedridden; 29% shut-in

· 86% had to cut down on social life; 66% can’t meet responsibilities to family; 45% say work suffered; 50% unable to work full time; 21% unable to work at all

· SF36 most validated instrument re:  function

· CFS worse than heart failure, or depression; EXCEPT for mental & emotional health, where they score higher.

· 78% started suddenly with syndrome with infectious symptoms (myalgia, diarrhea, headache, etc)

· Pre/post Ax:  Concentration; memory; arthralgia; myalgia; headaches; sore throat; tender/enlarged nodes; post-exertional malaise.

· PEM:  After modest exertion:  fatigue gets worse; muscles get weak; worse concentration; worse sore throat; adenopathy; new/worse fevers; never had b4 CFS

· Look @ his list of CFS symptoms @ 32:25 minutes

· Referral practice @ Harvard vs “Community-Based Survey” (i.e. Wichita/Georgia cr@p)

· NB:  Most symptoms – ubiquitous.  BUT P-value is all less than .001

· Core symptoms of CFS reported MUCH more frequently than healthy controls.

· CFS vs MS.  Many/most symptoms reported with very different frequency except forgetfulness, arthralgias.

· CFS vs Major Depression.  CLEAR difference in their prevalence in CFS group vs depression, with 3 exceptions:  concentration; myalgias; awakening unrested.  Others are P value SIGNIFICANT.

· Psychiatric disorders – presenting complaint of fatigue often explained by underlying depression.  Psych illnesses in CFS – NOT a higher prevalence in yrs before onset of CFS, than in population at large.  BUT after onset of CFS, frequency of psych increased, but still most did NOT score for depression.

· Lab abnormalities done at Harvard:  Immune complexes, IgG and Atypical Lymphocyte count above 2% were all abnormal in CFS.

“Obvious question of any illness defined by symptoms is whether there are underlying biological abnormalities that suggest it is not purely a subjective experience”.  As he sees it this is, “reverse translational research” – from symptoms to pathology.

His hypotheses:

· CNS is primarily or secondarily affected

· Many symptoms mediated by dysregulated cytokines in periphery or CNS

· Sudden onset of symptoms associated with infection, suggest illness may be triggered by and/or perpetuated by infection in many, if not all patients.

LENNY JASON – Diagnostic Criteria and Case Definitions  

· Ambiguities about case definition – exceedingly difficult to ID biomarkers.

· Of 22 studies that reported CDC criteria, none provided info on data collection or sampling.  

· If u can’t ID who has or does not have illness, then all progress scientifically will be shaky

· If some individuals do not even have the illness, then ID of biomarkers, including viruses, retroviruses – will be weak. (Suzanne Vernon, are you listening?)

· Diagnostics – Ramsay (UK on ME); then CDC, then Canadian Criteria.

· Circulatory:  Hypersensitivity to climate change; cold extremities, etc

Jason takes criteria to the mat:

· Holmes – numerous inconsistencies in interpretation & classification

· Fukuda – vaguely worded; lacks operational definitions & guidelines

· Reeves – developed by CDC

· Canadian (Cdn) – most rigorous, REQUIRES PEM, unrefreshing sleep, 2 or more neurocog manifestations.

· Fukuda most often used criteria.

· Fukuda; 6+ mos of fatigue

· Does NOT require CORE CRITICAL SYMPTOMS OF PEM OR memory/concentration

· Fukuda criteria and symptoms of it are commonly experienced by healthy population

· Goal:  Include all with disease; exclude all that don’t have CFS

· Intensity of symptoms as important as OCCURRENCE

· Pt with CFS – INTENSITY of symptoms differentiates person with CFS from healthy person.

· MUST also rely on INTENSITY OF SYMPTOMS.  But Fukuda doesn’t operationalize this.

New Empiric CDC Case Definition

Threshold for disability – physical, role physical, social functioning and role emotional.  Problem with criteria:  Every person who suffers from clinical depression would meet criteria for CFS.  

· Differentiating Mood disorders.

· Reeves say 2.54% have CFS.

· Rate of depression:  2.2% - hence overlap with CFS.

· One of most prevalent psych conditions – Major Depressive Disorder - MDD.  Only a small % of pts with “Chronic fatigue” have CFS.

· Self-reproach characteristic of MDD but not CFS.

·  38% of pts with MDD also qualified as CFS!!!!!

· SENSITIVITY – probability that test correctly classifies person with CFS as positive

· SPECIFICITY – test correctly classifies person WITHOUT CFS as negative

· NB:  Extreme care must be taken with low prevalence illnesses like CFS.

· CDC’s changing CFS rates.  In 1997, estimates increased “unprecedented increase” CDC presented (10X increased) prevalence from rare disorder to one affecting more than 4M people in the US.

RECOMMENDATIONS FOR MORE OBJECTIVE MEASURES:

· actigraphy, etc.

QUESTIONS FOR DR JASON

· “If you were well tomorrow, what would you do?”  Patient with CFS has a bucket list of what they’d love to do.

· Self-reproach, you don’t see in CFS.

· What happens if you push yourself physically?  MDD feels better; CFS doesn’t – PEM

KLIMAS – Suggested linking dx with genomics (compare Duds’ stuff on language comparisons with genetics).

· a little chicken and egg?  Or not – does one have to be ruthless about shared question format.

COMMENTS:  

KEITH KELLEY - Brain Behavior ad Immunity Editor (Keith Kelley)– “If this group comes up with a criteria, a set, a construct protocol, that could be published after appropriate peer review.”

RON GLASER – is there increased risk of B-cell Lyphoma?  

LENNY JASON – nervous re:  small sample sizes.  

SUZANNE VERNON – Need for longitudinal studies, CDC cohorts.  (My note:  BUT why look at those cohorts if they don’t fit Cdn criteria, don’t require pathognomic sign of PEM?)

JUDY MIKOVITS – Mantle cell and B-cell CLL in patient population – too small to make epidemiological studies.

QUESTION:  “So what is gold standard and how do we get it”?  Lenny:  Remember some of these criteria developed years ago.  Might be the time to rethink decisions that were made.  Lenny – suggests conference to work on that.  There is tremendous confusion re:  samples – who is in them.  The PACE trial – the Oxford criteria, the Fukuda or Reeves – controversy came out of that clinical trial because they were trying to figure out who were their patients.  There is a group of people very interested in Cdn criteria.  V. important to operationalize it.  CDC trying to operationalize Fukuda criteria.

Consensus – probably different types of CFS.  But we need large samples to tackle these methodological issues.

· Infectious etiology most plausible for CFS.  None have fulfilled role of Koch’s postulates.  XMRV and PMRV’s strong association, not yet proven as causal.  Facing counterclaims of mouse genomic contamination.  

· Infectious etiology plausible because of

· Abrupt onset with viral classic syndrome

· Temporal association of acute illness in previously healthy, energetic individuals

· Similarity of chronic syptoms to other prolonged infectious illnesses, such as EBV

· Occasional clustering of cases.

· Infection one of many possibilities.

· This session – assumes ME/CFS due to infection

· Single agent theory or multiple infectious agents.  Agent may or may not be cleared.  In common – a post-viral syndrome initiated; immunemediated; molecular mimicry, or other mechanisms

· Is ME/CFS an auto-immune disease, triggered by infectious agent?

· Genetic susceptibility factors.  Only a small minority of persons with viral illness develop ME/CFS

· Single agent theory – dictates exhaustive exploration of infectious agents

· Immune theory – focuses on host rather than agent, explores immune mediators, cytokines, chemokines, cellular targets

· Susceptibility factor hypothesis would generate genomic exploration and generating GWAS to distinguish ME/CFS from controls

· In truth – all 3 need likely to be explored, WITH finances etc.

CATHY LAUGHLIN

· We don’t want to concentrate on seminars, but give an overview, then focus on discussions.

DR RON GLASER  

· Can’t ignore associations previously ID’d re:  HHV-6 and EBV

· Talked about psychosocial factors

· Stress; stress hormones; neuropeptides; modulation of immune system, eg. cortisol which can reactivate EBV and HHV-6.  

· Review with wife (psych)  Nearly every immune cell type has receptor to stress hormones. 

· Academic stress and medical students.  Measurement of stress during 2-3 day exam block; and EBV VCA antibody titers, compared to 1 wk or so after starting med school in Fall.

· Sarid et al – June 2002 showed similar analysis.

· Dose response of VCA antibodies associated with depression.  (This yokel confuses depression with ME/CFS!)

· INTERESTING SLIDE:  “Comparison of the effects of central or peripheral administration of cytokines with specific symptoms of sickness”  (Dantzer & Kelley 1989):

· General malaise; decreased activity; decreased social investigation; decreased food/water intake; sleep changes; fever; feeling sick; loss of energy or fatigue; loss of interest in usual activities; poor appetite & weight loss; sleep changes; fever (human & animal models). (No mention of PEM)

· Enzyme dUTPase – activates NFKBeta; stimulates produc’n of cytokines.

QUESTIONS TO RON GLASER:  

· Asked about molecular mimicry.  Very little.

· Burkitt’s lymphoma – how does that fit in?  Take human PBL’s, infect with EBV, in presence of dUTPase – get huge transmission efficiency.  Protein induces IL10 because IL10 is a B-cell stimulator.  

JOHN CHIA – son had acute onset of ME/CFS  

Pathogenic role of Enteroviruses in ME/CFS

· Polioviruses, coxsackieviruses

· Infections very common.  30 – 50M cases/year.  2nd to common cold.  10x incidence of H1N1

· Chronic infections – low capsid protein

· Gow – biopsies of thigh muscles – enterovirus in 53% of ME pts; 19% of controls.  NB many pts have painful thighs.

· Cunningham – enterovirus RNA in muscle

QUESTIONS FOR DR CHIA

· COFFIN:  He talked generically about enteroviruses – recognize common epitope.  They have to do neutralizing antibodies or sequencing of RNA’s to ID which enteroviruses.

· Hallmark of persistent infection is accumulation of genetic diversity and that would be interesting to do that experiment with temporal based samples.  

· QUESTION:  Asked about serologic assays vs general population.

· IMPORTANT:  Enteroviruses found only in 5% of the time with ACUTE infections in Cerebrospinal fluid.  So he postulates it would be even harder to find in chronic infection

DR MIKOVITS (this was largely a summary or previous presentations, so I only took sparse notes)

· Integration, in situ hybridization in un-manipulated human tissue & antibody responses demonstrate XMRV is a human infection

· Expression stimulated by androgens, inflammation

· Cortisol directly stimulates LTR of this virus

· XMRV as simple retrovirus encodes only Gag, pol, env.

· Hormones, androgens can be on/off switch for this retrovirus

· Retroviruses detected by

1. Serology:  detection of antibodies to viral proteins in blood

2. Western blot of viral proteins (gag, env)

3. Proviral DNA in infected cells detected by PCR (DNA)

4. RT-PCR to detect viral RNA

5. Indicator cell cultures:  detection of virus after incubation of cell lines with blood cells or plasma

· Footprint of XMRV – look for viral RNA’s and cytokines in blood

· Lombardi found signature of 10 cytokines/chemokines.  Very similar to signature of neurodegenerative mouse models.  This suggests innate immune response.

· Looking for adaptive immune response – look for antibodies.

· NB:  Plasma in XMRV patients is reactive to MULTIPLE XMRV proteins.

· This cell line responds to IL6, estrogen, androgen and is defective in the RNase-L pathway and… so it allows high expression of XMRV.

· Have looked at more than 7 CFS cohorts around the world.

QUESTIONS

· Why have other groups not found XMRV/MRV’s

ANSWER (Dr Mikovits):  Patient selection – not diagnosed the same way.

· Basis of (Science) paper is NOT PCR.  Many groups trying to do QPCR with specificity to VP62.  They focused on specificity.  

· Dr Lo recognized @ annealing temp is a factor.  No one has done culture or serology in as detailed a way as Lombardi did.  

· Recent paper used antibody that did NOT detect Friend Family.  That paper did not show that antibody could immune precipitate.

· We see a lot of hypermutation in primary sequences.  6-8%.

JOHN COFFIN

· Isolation of infectious XMRV from cells or plasma

· PCR detection of MLV related nucleic acids

· Studies not well replicated from studies in US or other groups

· In my opinion, these 2 types of observations should be considered separately (MRV’s and XMRV)

· Coffin wants to know:

· Can we find XMRV or close relative to mice?

· How are XMRV and MLV-like seqences related to endogenous MLV’s?

· Where did XMRV come from?

· Endogenous MRV’s must have started as exogenous, then passed on.

· Probably put some infectious pressure on mice so they’d be able to carry the virus but not infect mice (xenotropic)

· Idea is that viruses must somehow have gotten into human population

· Unfortunate alternative – “artefactual situation” where mice carry MLV’s.

· Eg. growing tumor cell lines.  Xenotropic virus can infect tumor tissues, but not mice.

· Has looked @ 75 strains of mice, and in all of these except positive human cells, has been unable to find XMRV sequences.

· Was able to clone a provirus – called “Pre-XMRV2”.  Cloned on basis of having this unique 24 base pair deletion.  She (his colleague) found it was 99.9% identical to one region and 90% in other regions.  So virtual identity in that one area, a lot of difference in LTR’s.  So she made a specific PCR reaction and found that this provirus was in about half the lab strains she’s looked at and wild mouse derivations.

· MLV-like viruses:  He repeats to NOT say they are connected:  XMRV and MRV (Alter would disagree).  Lo had just PCR amplicons.  No infectious virus identified to go with these (very important he says), and only fragmentary bulk sequences..; Oakes looked at 111 pts and all samples were neg by PCR.  Only 1 was positive.  So oppositie situation.  Pts are negative; controls are positive.  Prepared different times, slightly diff reagents from Lombardi.

· He developed IAP assay – found all of samples positive for XMRV and positive for IAP sequences.  All of samples pos for XMRv-like gag sequence were positive for contaminating mouse DNA

· So we concluded positives are due to mouse contamination – mouse crawling on piles of sodium phosphate.  If u use this assay, mouse DNA is extremely prevalent.

· Phylogenetic tree – they find that results randomly distributed across tree.  

· Mary Kearney @ NCI looked at small amts of DNA, amplified and sequenced – found contamination with mouse DNA.

· “I can’t come up for any explanation for this pattern of sequences unless it is due to contamination”

· So returning to origin of XMRV. 

· 22rv1 cell line – passed multiply thru mice; this cell line produces Very high amts of XMRV.  Widely used in prostate cancer research samples.  

· So they asked “Was XMRV in tumor before passage started”.  They looked @ passage hx of tumor.

· They also did a real-time PCR and looked for XMRV.  Tumors had 1% of reactivity.

· Distribution of XMRV – No XMRV in early passages.  XMRV comes up in late passages and in cell line.  1% was due to mouse contamination in tumors.

· Early Xenografts contain an XMRV-related provirus:  Pre-XMRV-1

· They looked @ distribution of 2 proviruses.  

· Pre-XMRV1 only found in a few mice.  Pre-XMRV 2 found in ½ strains looked at.

· Both could be found in early passage tumor samples.

CONCLUSIONS

· These viruses are in nude mice but not in any wild mice

· One virus is replication defective

· PreXMRV-2 is potentially replication competent

· Some late xenografts contain these 2 proviruses

· If you take these 2 proviruses you can make 6 crossovers between them.  6 crossovers is less than avg # of crossovers in retroviral replication.  And you can make a retrovirus that differs in 4 positions.  

· Could this recombination have occurred independently?  Yes, in principle.

· But there are more than 10 to the 16th possible recombinants between these 2 proviruses that would encode viruses with exactly the same amino acid sequence in all proteins.

· The probability of this pattern of recombination happening twice by chance is vanishingly small.  

· So exactly the same virus could be made in 10 to the 16th possible ways.

· Their conclusion – XMRV was NOT in the original tumor or original passages.  At some point a recombination occurred, that generated XMRV and that spread rapidly.  It grows well in prostate cancer cell lines.  It eventually became established as this virus.  Could this have led to contamination of clinical samples?  Could have contaminated substrate of LnCap.

· A virus nearly identical to XMRV has contaminated a human kidney cell sub-line used by a number of labs at NCI.

· Some time between 1992 and 1996 is his timeframe for when this recombinant happened.

· Virologists get this cross-contamination.  Could have been in same liquid nitrogen freezer, etc.

COFFIN’S CONCLUSIONS

1. XMRV isolates and sequences isolated from or detected in CFS and prostate cancer are intimately related to hundreds of proviruses found in cells in all inbred and wild mice.

2. Traces of mouse DNA can contaminate lab reagents or supplies and lead to sporadic detection of MLV-like sequences exactly like those reported to be present in CFS cases

3. No inbred or wild mouse examined has a provirus closely related to XMRV but we have identified 2 proviruses, preXMRV1 and 2 found together in nude mice.

4. 22Rv1 cells, which produce large amounts of XMRV, were derived from an XMRV negative prostate cancer, which was infected during passage in nude mice by a recombinant between these 2 proviruses.  All published XMRV’s must be descended from the same recombination event.

5. Virus produced by these cells has contaminated at least one commonly used human cell line, and probably many more.

Khaly’s comment on Dr Coffin:  http
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John Coffin. Need I say more? But just in case you missed it, John Coffin followed Judy Mikovits in the order of go. Immediately after Judy’s presentation, John informed us not only that XMRV is a contaminant, but that it merits no further research as an infectious agent. John has NOT proven that there has been contamination in Judy’s lab, and he has NOT proven that in fact XMRV is a contaminant at all. He has theorized. To make such a closed-door recommendation is, in my mind, scientific malfeasance. I’m disgusted..not by the idea of looking into the origins of XMRV from every angle. I think that that is necessary. Rather, I’m disgusted by the idea that a scientist of his supposed caliber and standing could make such a quantum leap in logic, whether that leap be fueled by politics or ego. It is certainly not fueled by concepts of good science.

DR ALTER – DISCUSSION PERIOD

· Two provocative presentations.  We get down to “where are we”.  Go back to the premise of this session.  The good part of this meeting is that there is an acceptance that there is something real that we have to find.  “Is this an infectious agent”.  Probably a virus – has those characteristics.  If infectious, is it a single agent?  Could be EBV?  EBV can reactivate under stress, thru cytokine production in monocytes and other cells.  Have heard it could be an enterovirus.  Whole class of enteroviruses could be an inducing agent.  Or might be XMRV or XMRV-like MLV’s.  Then heard it might not be XMRV.  XMRV could be a contaminant.  Could have happened from a recombination from these nude mice, original prostate cell ine.

· Lastly, whatever the etiology of ME/CFS, it happens in a SUBSET of patients with a viral infection, not all patients, so there must be something unique in a host that facilitates the syndrome.  AND THAT IS “CLASSIC” IN VIRAL INFECTION.  But here it seems to be a small piece of the pie that goes on to CFS.

QUESTIONS – 

· RON GLASER – Pts with different EBV associated disease have different antibody patterns.  Eg. Burkitts lymphoma vs infectious mono.  Could whatever is behind all that, determine who shows clinical symptoms?

NANCY KLIMAS – I’m left with – “Why would someone make antibodies if there is no antigen?”  How to get difference between control and subjects?  (YAAAAY Nancy!)

· LO et al study – samples came from Tony’s lab – came from many years ago – not matched and processed the same.  The Pre-1992 samples were older (Komaroff).  But they were run in the same lab, same assay system.

COFFIN – there would have been differences in how collected, different tubes.  Heparin is a good possibility for contaminating mouse DNA’s.  Unless you start out with a study that because of this is perfectly identical.  Tiny amounts of mouse DNA can give rise to this kind of detection.  Have to use exactly the same tubes, reagents, starting from when you put needle in arm.  Maybe tubes, reagent, etc.  Studies are now being set up that will do exactly this (eg. that will revisit Lipkin study).

COFFIN – if you go to old AIDS literature, you’ll see antibodies to HTLV-1 in HIV pts.  The HIV tests give very high false positive rate, and that’s why u need 2 of them to get reasonable specificity.  But I can’t address the antibody observations and that needs to be worked up.

· “I’m not going to deny the possibility that there may be an antigenic cross-reactive virus.  Friend virus is way off that tree on a distant branch.  Maybe there is a virus like that in these people.

MIKOVITS – we clearly have a gammaretrovirus in this population.  “We call XMRV Xenotropic MLV-related retrovirus.  

COFFIN – The silverman designed primers not to react.  They designed an assay to rapidly distinguish between those different viruses.  

NANCY KLIMAS – Would Deep sequencing resolve those issues?  Yes, it would find viruses, but not resolve the issue of contamination.  It is dependent on primers.  The way we’d have to do it now is start with PCR.  You could deep sequence the PCR products and then find minority species in them.  May be worth doing.  

MIKOVITS – but integration shows it’s a human infection.  

We also screened the NCI 60 cell line screen.  We do the LNCap in our lab every single week – we do the PCR.  We don’t see proteins.  We’ve done everything possible to control for contamination.  We send blood to independent labs and they find the virus there.  There is no evidence for contamination but there is evidence for infection.

COFFIN – If we get these sequences into Genbank where people can look at them, 

SUZANNE V – what do u see as next steps.

COFFIN – “Leave XMRV behind.” (wow, just wow – premature, unscientific, or what?)  “That doesn’t mean there isn’t another gammaretrovirus to be found.  I think enough evidence has been presented that maybe another infectious retrovirus is there.  We are continuing to participate in BWG studies, eg. seeing pts right now at NCI.  Pts told they were XMRV +ve and we are going to do a very thorough workup using same conditions and controls, treated blindly, same reagents, tubes, working them up thru all assays at NCI.  NCI has taken huge resources to work on problem, diverted them to this issue.  These studies will continue to go on, looking for MLV-related viruses.  The Ian Lipkin Study is still planning to go on.”

HARVEY ALTER – the data for the recombination and origin thru nude mice is very convincing, I have to say that, and what is difficult for me is the next step of how it contaminated the labs, and u can say it’s in reagents or tube.  But every lab including Lo lab uses contamination controls in every run, and Lo has looked for mouse genome using nested PCR 100 fold more sensitive than PCR used to detect polytropic viruses, then used Coffin’s first IAP assay, then improved IAP assay.  Can never rule out contam 100% but it isn’t there, but I still don’t know why the neg controls in Judy’s lab are neg, and in the panels thus far she has been able to distinguish pts from neg controls.  Just want to put this in perspective.  There are 2 panels now that are well in process of being prepared

1. Pts from NHLBI ID by Judy as XMRV +ve. Sent to central lab, certified XMRV-ve.  Those samples distributed back to Judy, Lo lab and CDC to look at that group.  

2. The NIAID Lipkin panel will be the definitive one as the starting point taking pts from multiple different CFS expert centers, well pedigreed, fit all classic definitions.  Samples taken in large volume, sent as triplicate codes to same labs.  If they can’t break the code, then there means there probably is no association.  If they do break the code, and don’t find negatives and do find it in pts, then u will know it is not just contamination and then go to look @ causality issues.  So this is a critical piece coming down the pipe.

COFFIN – There is an NCI study that will do a very intensive workup on a small # of pts and matched controls and that is being worked up now, and result will be available (very soon by sound of it).

MIKOVITS – It has never been addressed that pts infected, virus proteins isolated, and immune response, is far more evidence of human gammaretrovirus than any type of contaminant.  

SYSTEMS BIOLOGY

BASIL ELDADAH; MASSIMO GADINA MODS

Dr Massimo Gadina – Major revolution in science brought about by tech.  Allowed us to look @ data in a different way.  10,000 feet view, systems view.  Computational biology – with computer science; deep sequencing (look at a human’ns entire genome in few days vs years).

U OF Alberta – GORDON BRODERICK

Regulatory imbalance in ME/CFS

· Multi-stability and Chronic illness

· Model of dysregulation

· Dysregulation of immune, endocrine and nervous systems

· Each system on own is complex

· They can prove mathematically that systems can accommodate more than 1 steady state.  1 steady state is healthy; one may be pathologic.  Then they think of steady states as being alternate control programs and try to map out wiring by surveying biomarkers and find out how biomarkers interrelate.

· They first went to Wichita clinical data set.  Looked @ over 30 immune, endocrine and nervous system biomarkers and conducted association patterns for healthy controls vs CFS.  MY QUESTION – Did they differentiate MDD from ME/CFS if they were using flawed self-report Wichita cohort?  This work needs to be re-done with CCC.
· Looking @ the bigger picture in Wichita.  They zoomed into individual biomarkers, looked @ interconnectedness to 1st neighbors, and to larger neighborhood.

· Nodes associated with pituitary and thyroid function are more connected

· Massive connectivity in immune area

· Decrease in connectivity for nodes that support adrenal function in adrenal cortex; distancing for ACTH  and cortisol which suggests decoupling across adrenal gland.

· Massive recruitment of connectivity. 

· They surveyed 16 immune cytokines in group of healthy controls vs CFS and constructed association network.

· CFS and healthy are VERY different.  Most striking is very tightly connected subnetwork and Th2 vs Th1 cytokines.  Seeing a Th2 suppression of Th1 axis.

· Network is connected to a 2nd subnetwork and the TH17 network.  Connections around IL12 are much thinner, suggesting decoupling of NK cell engagement in immune response.  NK cell deficiencies noted in other studies, so this was interesting connection.

· We did not have molecular evidence of viral infection – but they had acute vs gradual onset pts.

· Then looked at a different cohort – from a study by Taylor et al in Chicago – infection with EBV.  All pts brought into study after having been diagnosed with mono.  Vast majority recovered but 5% did not.

· They were able to distinguish 3 different clinical courses based on fatigue.  When they surveyed cytokine patterns, they could distinguish individuals from recovered individuals by looking at as few as 5 cytokines.  They could also pick apart different clinical courses of recovery based on cytokines.  3 of those cytokines are differentially expressed, but 2 are not.

· In established CFS association patterns, what is supporting the emergence of this immune communication network?

· They dug deeper to look @ gene expression profiles.  Genes function in highly coordinated, integrated network.  Instead of looking @ individual genes, they looked @ how genes could support specific pathways.  So they used NCI pathway interaction database with validated pathway segments, to see if gene expression supported these molecular associations in CFS patients.

· Found a number of pathway segments different in activity levels across pt groups.  Found that 1/3 of them support immune cell signaling.  They also see a 20% of them linked to immune cytotoxic function; and large amt linked to immune metabolism.

· 5 pathways especially significant.  Top pathway with strongest stats was phenylalanine metabolism suppression.  Especially suppressed in pts with worst clinical course.

· Interesting because it sits upstream from L-dopa and epinephrine/norepinephrine; also influences dopaminergic axis, which regulates NK cell function.  

· So they wanted to open up a conversation with the immune system, and they did that by challenging the immune system with an exercise challenge.

· So looked at GWI – GWI pts with GWI; vs CFS vs healthy controls.  They surveyed pts with immune cell counts, with survey of cytokines and hormones and neuropeptides and constructed association networks to describe @ rest, @ peak effort, and 4.5 hrs after peak effort.  GWI pts had less central networks.  Increased netrowork size with effort.  They are resource hungry.  Dramatic shift in size and design of neuro-endocrine-immune networks.  Controls don’t change across exercise challenge in size or network design.

· Drivers of reorganization across time for GWI.  “Network Extent” – rank nodes for splash effect – how would this influence across network, across time.  Graphs for IL1 – highest splash effect for GWI pts.   Small change in Il1 had big splash for GWI.

· Comparing ME/CFS to GWI.  Male GWI pts with CFS were distinguished from healthy controls by alanine metabolism again.

· GWI vs healthy controls best distinguished by detox pathway – methylnaphthalene.  

· GWI vs CFS – distinguished by repair pathway.

· Can look @ pathways as network structure.  CFS network is much less well connected.  Length between nodes is larger than in healthy controls, so a shedding of connections – a disconnect; GWI is better connected, more structure than healthy controls.

· GWI has supercluster of super-connected nodes and the nodes support immune signaling, autonomic signaling.  And these same pathways are being shed in CFS.  Important to understand how parts interact.  

· For GWI and CFS – which nodes to control, and when.  Take advantage of normal rhythm of HPA axis.  First thank to PTS.

RAJ MANGALTHU RAJEEVAN, Chronic Viral Diseases Branch, CDC

· CFS Genomic

· How to get the phenotype under control; then make use of that in terms of genomics.

· CFS really fits like a complex disease.  It is a complex disease.  And when you look @ it in terms of effort with other complex diseases.  Effort has been new, small, but intense.  (????? Yet one should do no lab tests, as per CDC website?)
· DNA methylation the issue – sequence modification – impact on gene silencing.  This is also tissue dependent.  Also genomics – ID who is at risk.  How to treat, how to prevent.

· Challenges for CFS genomic studies (My note:  #1 for CDC – recognize biomedical basis to disease; #2 – adopt Canadian criteria)

· Illness duration may weaken observed association

· “Absence of specific anatomic lesions, only blood samples to study”  (What about cardiomyopathic changes; SPECT scan UBO’s; loss of fingerprints; measures of endothelial dysfunction; OI measures…)

· His summary slide – CFS genomic studies – areas to focus.  

My comment:  Why does the CDC receive  money for “CFS” genomic studies when they are incapable of differentiating MDD From ME/CFS?  Until the CDC uses a rigorous, reproducible cohort that requires PEM, they deserve zero funding for these genomic studies.  Otherwise it is a grievous opportunity cost to credible ME/CFS research that urgently needs funding.

QUESTIONS:

· Suzanne Vernon – why not replicate genotypes reported earlier?  Now doing that.  

MIKOVITS – did they do methylation studies because gammaretroviruses integrate into CPGI’s and cause dysregulation.  They are kind of looking into that at CDC.  

Note:  Treats CFS as a “SICKNESS BEHAVIOR”.  A major scientific credibility issue.

See also:  http
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Dr Kelley, University of Illinois at Urbana-Champaign, seems to be well-known in his field. He spoke on "From Systemic Infection to Brain Inflammation." He is the editor-in-chief of Brain, Behaviour and Immunity. He suggested  that IDO, a potential treatment for cancer, maybe be the same for CFS. I liked that he and Judy were sitting beside one another and interacting in the breaks.

· From Systemic Infection to Brain Inflammation.  

· Animal, preclinical approach- can do cause and effect experiments.  The model used – mice, and inflammation-induced depression.  Used because it does include symptoms of CFS.  They think IDL molecule is involved.

· It is now accepted that immune system talks to brain and brain talks to immune system.

· Humoral pathway – thru blood; monocytes secrete cytokines that affect prostaglandin/nitrates

· Neural pathway  - afferent and efferent, with cytokines acting on lower brain pathways

· Newer pathway – Activated cells, monocytes express chemokine receptors such as MIP1.  

Systemic inflammation affects behavior – a lot of these behaviors are controlled in brain

· Sick – not motivated; IL10 knockout – exhaustion; 

· Sickness behavior and clinical depression

· He talks about “Animal models of “neuropsychiatric disorders”

· Chronic BCG-induced Depressive-like behavior

· Note:  presenter doesn’t know difference between anhedonia, MDD and PEM

· Antibiotic – crosses brain barrier, and prevents neurovegetative symptoms and mood disorder.  (Useful information if ME/CFS were a mood disorder).

Slide: SOME POTENTIAL INTERVENTIONS FOR CHRONIC INFLAMMATION AND BEHAVIOR CHANGE

(Note:  Keeping in mind this presenter showed no indication he knows the difference between MDD and ME/CFS, and has zero insight on PEM)

· TNF inhibitors

· IL-1 receptor antagonists

· Cox1 and Cox2 inhibitors

· P38 and JNK Inhibitors

· Indoleamine….

· Il17 and IL23 inhibition…

· Antibiotics (minocyline; doxycycline; polymyxin B…

· “MODERATE EXERCISE” (eye-roll)
· “BEHAVIORAL INTERVENTIONS TO INCREASE PARASYMPATHETIC TONE”

Note:  Is this a sign of what we can expect from the editor in chief of Brain, Behavior and Immunity?

QUESTIONS:

SUZANNE VERNON:  - Are there mouse models that are more resistant/susceptible to prolonged sickness behavior?  

ANSWER:  yes – there is a model for a mouse that doesn’t get sick.  Also does not get addicted to alcohol.  He doesn’t know of animal models for chronic fatigue syndrome.  Need a knockout mouse to do that.

SUZANNE:  Are there super-responsive mice that do get and stay sick 

ANSWER – yes, wild-type mouse.

They use measures:  Lassitude; fever; lack of appetite

DISCUSSION:

· Discrepancy in diagnostic criteria.  Can they use technology to help better define disease, subcategorize the disease.  

Note:  Or is that chicken and egg – my question.  Do they need to once and for all operationalize the CCC, THEN use technology?  Why all these studies on seriously flawed cohorts heavily populated with MDD & idiopathic fatigue?

· IDL inhibitors now tested as potential rx for cancer.  Doesn’t work

· KLIMAS:  GWI VS CFS can’t be differentiated clinically.  Path analysis – see huge different pathways between CFS and GWI.  They would have not seen it going variable by variable.

IMMUNOLOGY

TIM GONDRE-LEWIS; DAVID MOSSER (Excellent intro below by David)

Different, conflicting cytokine results.  Cytokines are produced locally, act locally.  Sampling in wrong place can give rise to differences.  Cytokines are made in rapid bursts and rapidly shut off.  Also immune system has tendency to overcorrect itself.  So are u looking at the primary response or the correction?

Immune, endocrine, hormonal response talk to each other and influence each other heavily.  Especially glucocorticoids as immunosuppressive molecules.  Immune response initiated to infection, but also to dead and dying cells is the same .  Also small changes to gut flora can change immune response.  In single person can have multiple immune responses that are very different.  Eg. lung vs foot infection.

Commonality of some of these immune responses.  Eg. Type 1 interferon a predominant resonse.  That molecule itself can cause fatigue, myalgia, depression.  Now is an EXCITING time for immunotherapy.  Monoclonal antibodies, cytokine receptors, etc.  Remarkable results in inflammatory diseases.  Chances are we’ll have a therapeutic to treat it if we find immune problem.

MARIANNE FLETCHER – U OF MIAMI

· Mary Ann Fletcher works with Nancy Klimas.  

· Their model of pathogenesis:

· Genetic predisposition – triggering event/infection – mediators (immune, endocrine, neuroendocrine, sleep, psychosocial, viral reactivation or persistence – results in ME/CFS, but they also think GWI.

· Immune abnormalities in CFS:

· Immune activation:  DR, CD26, CD38 expression; TH2 cytokine shift; proinflammatory cytokines expression (TNF alpha, IL1, IL6

· Functional defects:  NK cell dysfunction, CD8 abnormalities (perforins, granzymes)

· NK Cell function – thinks herpesviruses are important to it.  NK cells are v important in defence of herpesviruses.  Required to keep virus latent.   

· GWI are particularly low in NK cell function, even more than CFS.

· NK cell function – associated with markers of clinical severity.  They looked @ SF36 as metric for that. “Medical Outcomes Survey Short Form-36”Paced Auditory Serial Addition Task (PASAT).

· NK Cell has a CD56 Cell surface antigen and intracellular cytotoxic granules (perforin; granzyme A and B).  Perforin is low in NK cells in CFS.

· CD8 cells in CFS are low in perforin.

· 9 genes can separate cases from control in exercise challenge.

· Activation markers – CD26 – also called an enzyme related to cleaving parts of neuropeptides.  % of cells expressing CD26 is high in CFS pts.  “I’m not as pessimistic about our ability to look @ cytokines in CFS” 
· See Fletcher et al, J Trans Med 2009 on cytokines in CFS.

· Good Day-Bad Day Study

· Looked @ gene expression; flow cytometry markers.  4 time points over 18 months.  1 time point on good day.  Good days/bad days set by patients.  

· Using computational biology approach

Dynamic modeling in ME/CFS

· GWI, ME/CFS

· Exercise stressor model

· Measuring flow cytometric immune markers of activation & apoptosis.

QUESTION

Lenny Jason – are we ready for clinical trials and which most positive?  

· Response – drugs that have been FDA approved for other complex, multisystem illnesses.  Eg. RA, Lupus.

NANCY – Talked about cytokine inhibitors; and cytokines will tell which drugs might be suited.  

NB:  THERE WERE NO ADVERSE EFFECTS.  They got them back in which they had been healthily activated in vitro.  These were activated autologous T-cells.

BENJAMIN NATELSON – Immunology of CFS and FM.  Same or different?  

BUT:  Interestingly, Natelson’s group did NOT find XMRV in what sounds like a rather limited study of CSF (See Dr Mikovits’ rather heated comments here(http
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“Natelson… kept butting in to every conversation to reiterate his insistence that CFS is in the brain and only the brain. He said flat-out in his presentation that there is no immune involvement in CFS, that his group "stopped looking for [immune markers] because they never found any", and ignored the very polite efforts of Klimas and others to point out what a large body of research he was ignoring. (http
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“Several times after that in the course of the conference he repeatedly butted in to different conversations to reiterate his view that research needed to be looking at the brain and nothing but the brain, because "that is the organ affected by this disease."  http

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"://

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"forums

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19".

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"phoenixrising

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19".

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"me

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"/

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"showthread

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19".

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"php

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"?10922-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"April

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-7-8-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"NIH

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"State

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"of

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"Knowledge

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"Conference

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"watch

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"online

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"to

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"show

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"our

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"-

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"support

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"!/

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"page

HYPERLINK "http://forums.phoenixrising.me/showthread.php?10922-April-7-8-NIH-State-of-Knowledge-Conference-watch-online-to-show-our-support!/page19"19 

CFS – ailment in which symptoms can be produced by injection of pro-inflammatory cytokines and activated immune cells.

· He believes 15% have auto-immune disease.  He thinks it’s more likely CFS is a CNS disorder than an immune dysfunction disorder.  

IS CFS A SOMATIZATION DISORDER?

· Your ability to diagnose somatization depends as whether you code their symptoms physical or psychological.  So if coded physical, none have somatization; if coded psych, 98%.  

· CFS-only pts have very very weird increased transition from REM to wake.  

· No difference between CFS and CFS/FM on V02 max.

· Stroke volume data:  Strikingly the CFS + FM have higher dramatic increase in stroke volume over healthy.  In other words, ME/CFS and FM have increased work despite equal work load.

· FM but not CFS responds to antidepressants.

· An excellent way to differentiate 2 diseases – proteomics, biomarkers.  They have done it for CFS vs post-treatment Lyme.  

· Has found 738 unique proteins that differentiate from healthy controls and post-Rx Lyme.

· CFS pts with no MDD compared to those with MDD

· Pts with CFS and no MDD have poorer neuropsych results; have more abnormal brain images; have poorer function on SF-36, have higher levels of ventricular lactate.  So when you tell a neurologist like him, he says, “Encephalopathy”.  

· He is focusing on the brain rather than the immune system.  His pts don’t see him because he’s a neurologist.  

· Cognitive f’n test:  Lower NK cells, poorer performance cognitively.  

· He has given up looking for axillary lymphadenopathy because “literature doesn’t care about it”.  Nancy commented she does it routinely.  But imaging studies show abnormalities in lymphatic mass.  Right now he thinks one could use cytokines to ID a sick person.  But he’s not sure a subtle effect is pathophysiological.  He doesn’t see the immune stuff – he sees the neuro.  

VOTE:  How many people think cytokines associated with morbidity of disease – approx 50%.  

COMMENTER - brought up issue of synergism of cytokines.  

But also oxidative stress, environmental factors, and nitrosative stress all can cause morbidity.

QUESTION:  Have studies been done re:  manipulation of cytokines.  Asked about IVIg – very high dose; 2mg/kg.  And they were “disappointing”.  High-dose IVIg works in variety of disease.  IVIg is an “art” – Dr Chia.  He says sometimes to much of dose can be too much.  Dr Chia says it works in children much better.  In adults, only works in 1 in 3 or 1 in 4.  In Fibromyalgia, low dose sees dramatic improvement – they can return to total function.  

My note:  See Kerr’s work on persistent PVB19 infection and IVIg; German cardiology research on PVB19 cardiomyopathy, endothelial dysfunction, IVIg.

QUESTION:  Contrast agent to look @ microglia.  The concept of priming.  Once the cells are exposed, they can be set for a lifetime @ a higher sensitized state.  Triggering can set off cytokine response associated with different behavioral changes.  Sensitization/priming is an issue – need to look @ microglia

NANCY KLIMAS:  Phase I study on TNF alpha.  Very promising, but nothing more came of that.  Klimas has used TNF inhibitors, picking them out carefully, with elevated TNF levels and TNF receptor levels.  Getting very nice results in that subgroup.  But we have a better understanding and more reliable markers to find treatable subgroups.

VERNON:  Japanese colleagues doing microglial studies to look @ TNF levels.  And Animal models. They have a drug approved there, not in the US.

DR COLLINS – WILL APPEAR FRIDAY AFTERNOON AT SUMMARY SESSION.

NEUROLOGY SESSION

JOHN KUSIAK; S. LAKHAN. MODERATORS

KATHLEEN LIGHT PRESENTATION:  Greater post-exercise gene expression of adrenergic and sensory receptors and cytokines in ME/CFS vs MS, FM, and healthy controls.

Animal models of ME/CFS.  Clinical studies were led by animal model research.  Dr Kelly is absolutely right – we can’t do many of the things we want to do  - need animal studies.  

· Current animal models for ME/CFS are PROBLEMATIC!

· Why?  Cellular/molecular mechanisms involved in major symptoms of muscle pain and especially physical/mental fatigue are poorly understood.  How to translate into animal model.  They ASK patients – can’t do that with animals.

· Eg. Animal that rears less in open field test MAY have fatigue OR pain, but can’t ask them.  Catch is it may not matter that much – have to use models they have.  

· There are very active models for chronic muscle pain.  (gives several examples)  

· Relevant to ion channel receptors; ASICS; acid sensing ion channels; and relevant to adrenergic nervous system.  

· Lights are doing pt and animal studies concurrently.

· Sensory ion channel receptor complex – detect a unique combination of lactate, overall pH and ATP levels produced by muscle activity.  These are being produced all the time, even while recumbent.  Produced at higher levfels with more mm activity.  Receptors located close together, form receptor complex.  

· Purinergic 2X (P2X) is key receptor; but also ASIC (Acid Sensing Ion Channel); and TRPV (Transient Receptor Potential Vanilloid) receptors.  

· But P2X receptors are big focus of animal models of chronic pain and this is because of microglia.  Microglia in the spinal cord, when activated, the P2X receptorsr upregulate.  That means there are more of them.  Particularly in neuropathic and arthritic pain.  Knockout mice – show a reduced hyperalgesia.  And if u try to create an inflammation condition by injecting adjuvant, they have less of this chronic inflammation induced hyperalgesia.  And if u take activated spinal microglia from animal with neuropathic pain, and inject into normal animal – they then show increased hyperalgesia.  So get excited about P2X4!!!!!!

-Raj et al:  Low dose propanolol reduced POTS better than high dose.

- Propanolol (non-selective beta-adrenergic antagonist and sodium channel blocker).  In our placebo-controlled study (Light, J Pain 2009), low dose propanolol corrected the calocholamine and reduced pain ratings in FM (including CFS-FM).  Their low dose has been reinforced by a concurrent study that we’ll hear about tomorrow.

· PEM – exercise, then watch gene expression for 48 hrs.  Low pH will cause upregulation of at least one of ion channel receptors, the ASIC3.  In humans, beta adrenergic expression will upregulate muscles to total exhaustion.

· They use a moderate but sustained test for 25 mins.  70% of age-predicted max heartrate.  They recommend arms AND legs moving continuously for 25 mins, even at not too strenuous rate.  But keep it moving.

· They measure up to 48 hrs after, sometimes longer.  Gene expression is mRNA levels, ion leukocytes, used as proxy for dorsal root ganglion.  Looking at 3 different categories of maerkers:

1. Sensory ion channel

2. Adrenergic receptrors

3. Cytokines/cytokine receptors.

· Selected becaue these markers co-regulate each other.  They do NOT FUNCTION INDEPENDANTLY.  

· Of the MS pts, they HAD to name fatigue as a #1 or #2 problem, but not impeding their life activities to extent that pain did.

· Thus all pts with CFS and FM were included in CFS group.  Tricky because of prior studies mixing pts.

· No differences between controls with and without depression. **********

· Within CFS pt group, CFS pts differed from depressed and non-depressed controls.  

· No pre-exercise baseline gene expression diffs between CFS vs controls vs MS groups.  FM were different from controls prior to exercise.

· No diffs between CFS only vs CFS + FM except for 1 gene.  ASIC3 that was elevated after exercise only in the CFS+FM pts.  Thus these subgroups are combined in following slides.

LIGHT PICS:  

· Remember cover of Journal of Pain.  Baseline, 30 mins after; 8 hrs, 24 hrs, 48 hrs after exercise.  Blue range are ion channel receptors.  Red range are adrenergic receptors.  Green are cytokines, immune measures.

· Most genes right after exercise show decrease.  30 mins after see increases in whole gene profile in pts.  Adrenergic genes significantly increased over controls, for all adrenergic genes.  Immune genes not different except for IL 10 more inc in pts vs controls.

· Graphs are of FOLD-INCREASES so differences are HUGE!!!!!

· MS group – only different from controls in adrenergic genes. 

· Subgroup in CFS group is small, @ 14 pts.  This group has v. unusual decrease in adrenergic receptor:  Adrenergic Alpha 2A.  It goes down, stays down 48 hrs.  FM only group – not showing increases any different than controls.  

· NB:  71% of pts of the alpha 2A decrease subgroup also had a clinical history of orthostatic intolerance – a highly significant difference. 

· As a biomarker only need P2X4; and 3 other markers to v clearly differentiate pts from controls.  

· Are we studying cause or effect of CFS?  They think this is part of abnormal sensation of fatigue in CFS pts.  

· Upregulation of these ion channels on microglia and adrenergic receptors in the vasculature can be involved in maintenance of chronic pain states, through enhancement of inflammatory states and impaired ability to regulate blood flow.  

· But dysregulation of these ion channel and adrenergic receptors can result from viral causes, from chronic stress, nerve injury, and may involve genetic susceptibility.

· NB:  They need to catch pts EARLY too – most pts only treated after 1 yr.

QUESTIONS TO KATHLEEN LIGHT.

DR KELLEY – Asked if mild exercise changed leukocytes

KATHLEEN’S ANSWER – “YES”.  

DR ROY FREEMAN PRESENTER:  ME/CFS AND THE AUTONOMIC NERVOUS SYSTEM.

· Background – disorders of orthostatic tolerance.  ARTICLE IN PRESS – published last week.  

Orthostatic hypotension definition

· Sustained reduction of SBP of at least 20mm Hg or DBP of 10mm Hg within 3 min of standing or head up tilt to at least 60 degrees on tilt table.

· Symptoms include lightheadedness, dizziness, presyncope and syncope

· Also weakness, fatigue, cognitive slowing, leg buckling, visual blurring, headache, neck pain, orthostatic dyspnea or chest pain

Some symptoms may not be recognized as OI. 

Delayed orthostatic hypotension – a variation on this theme.  

· Some pts have BP fall AFTER 3 mins.  May be mild or early form of sympathetic adrenergic failure.

· Similar symptoms to Orthostatic Hypotension.

POSTURAL TACHYCARDIA SYNDROME

· Sustained HR increment of greater than 30 beats/min within 10 min of standing or head-up tilt in the absence of orthostatic hypotension.

· Symptoms include lightheadedness, visual blurring, palpitations, tremulousness and weakness

· Other symptoms include fatigue, exercise intolerance, chest pain, nausea, acral coldness or pain, concentration difficulties and headaches.  And a BP increase.  They think of this as a heterogeneous disorder.

This is due to a restricted autonomic dysfunction involving the distal circulation, with preservation of nerves to heart, allowing maintained cardiac output by increasing heart rate and averting hypotentsion.

HISTORY:

· Orthostatic hypotension and tachycardia

· Cold extremities

· Sweating episodes

· Pallor

· Sluggish papillary responses

· Constipation

· Frequent micturition

· There is a constant theme wrt ME/CFS.  

· 1978 – 7 pts; impaired venous innervation in some pts; nonrmal or excessive norepinephrine release.

“IT MIGHT BE REASONABLE TO SPECULATE THAT FATIGUE/EXHAUSTION ASSOC WITH CFS MAY RESULT FROM THE FAILURE TO MAINTAIN BP IN THE UPRIGHT POSTURE”

· JAMA – Relationship between neurally mediated hypotension and cfs.  Abnormal neurally mediated hypotension in 96% of CFS pts.  P less than .001

· NB:  These were “selected pts” – Tony Komaroff decided if we don’t see anything here, then there is nothing.  BUT they found NMH in ME/CFS.  Evidence of parasympathetic NS dysfunction; valsalva ration decrease.  Statistically significant diff in sympathetic function.  

· Definite problems in HR increase in Tilt testing.  

· Neuropathic POTS:  Vanderbilt et al; showed POTS had a neuropathic basis.  “Selective denervation in dependent innervation.”.   

· Looking for common ground:  ME/CFS, POTS, features of autonomic failure.

· Schondorf and Low, Neurology 1993 – suggested POTS may be a form of generalized “pan-dysautonomia”.  Viral illness preceded in over 50% of cases.  

· “Acute pan-dysautonomia”.  Acute, sudden onset dysfunction of autonomic NS.  Pupils, bowel, bladder, urogenital function.  Sometimes with mild motor/sensory f’n.  Or severe sensory dysfunction.  

· They have recurrent stories of ANS in select grp of pts with right antigen, right genotype (wrong); then ANS involvement as part of more general CFS.  

Neuronal Ach Receptor

· Ligand-gated ion channel

· Responsive to IVIg, ionophoresis.

· Pts, when Ab titer is high, have very severe BP falls.  When low Ab titers, they get POTS.  

BAROFLEX ASSESSMENT (“Modified Oxford Procedure”)

The Cardiac vagal baroreflex 0 tested pharmacologically.  What happens to transient BP fall and increase – evoked by nitroprusside; followed by phylepharine.  

Then get a burst of muscle sympathetic nerve activity.

NB:  autonomic issues can be most debilitating aspect of disease.!

“Sweat, blood vessel… skin is “wonderful window on ANS”” **

DR JAMES BARANIUK’S PRESENTATION:  Georgetown U

Neuroimmunology of CFS

“Sitagliptin – induced cough, rhinorrhea and fatigue”; Baraniuk et al – Allergy Asthma Clin Immunol 2010.

· Sitagliptin inhibits Dipeptidyl Peptidase IV – present on NK cells and glands.

· Involved in BP control

· Effects cytokines.  This may be a reasonable human model for assessing fatigue in drug-induced setting.

CFS-RELATED CSF FLUID PROTEOME:

1. Protease-antiprotease imbalance; 

2. Vascular Dysregulation

a. Autotoxin

b. Pigment epiethelilum derived factor (EPDF)

c. Vasoconstriction (ischemia)

d. Endothelial proliferation (repair)

3. Structural injury

4. Oxidant injury

5. Leptomeningeal activation

6. Structural repair

· They found specific proteins in CSF that were unique to CFS.

· They are doing a proteomics study again.

· They have ID’s a large # of peptides elevated in CFS, and several increased in healthy controls.  They’re looking into if reactive oxygen species play a role.

· See “Ten yrs of nature Revivews” article.  

· Post-synaptic changes in central sensitization – Increases glutamate.  Get downregulation of GABA

· High prevalence of Migraine headaches in CFS and GWI.  Central sensitization proposed as a mechanism for migraines.  Migraines may be caused by abnormal cortical depolarization and ‘central sensitization” mechanisms.  His colleague started noticing their CFS pts had a high prevalence of migraines.  Almost 80%!!!!!  2/3 of migraine sufferers get migraines WITHOUT auras.  

· High prevalence of migraines also in GWI.

2007:  Microglia-mediated neurotoxicity and neurodegen disease (Block, Zecca, Hong).  Diffuse, different assaults.  Microglia are in high concentrations in substantia nigra (implicated re:  dopamine in Parkinson’s).  Microglial cells function in phagocytosis to destroy apoptotic nerve cells after neuron death.  

· PTSD – activation of various pathways, with decreased activation of others. 

· Problem for CFS Pathogenesis:  Evidence for widespread neuron death and microgliosis is lacking.

· Alternative:  GWI.  Have Toxin exposure, neurodegen motor symptoms, ALS; CFS with progressive mm weakness?

· Potential treatments for microgliosis:  Resveratrol (from wine); antipsychotic drugs:  spiperone; tricyclics; NADPH oxidase inhibitors

2003:  A potential Rx for CFS.  Paper by Piomelli called “High Expectations”.  Endogenous arachidonic acid neurotransmitters that work on cannibinoid receptor.  Many companies working on cannabinoid agonists    

Neuroimmunology of CFS.  From his perspective, we have a genetic and epigenetic change that occurs in each newborn person.  Leads to a pattern of SNPS and dysregulated genes.  Protein polymorphisms.  He is interested in endoplasmic reticulum and stress, misfolding of proteins.  Connectivity of diff brain regions.  Neuroplasticty – is it adaptive?  Or Maladaptive – eg. CFS.  Is it reversible?  Do we have a set of diseases such as central sensitization (migraine, CFS).  What is role of social environment?  He claims CBT is “fairly effective” (how measured?)  

Best therapy:  chose your grandparents carefully.    He WANTS to collaborate.  LOOKING FOR COLLABORATORS.  He has CSF, plasma, exercise people, etc.  Sleep.  He has 42 questionnaires.  

COMMENTS:  Speaker talked about proteomics in neuropsych conditions.  He is “fascinated by CFS”.  He is @ Cleveland Clinic.  He is moderator.

KATHLEEN LIGHT had mentioned MS pts in her group.  Most MS pts were on immunomodulators.  They COULD have influenced outcome.  7 were on zero treatment.  

Low dose propanolol trials.  He asked if there have been trials with clonidine.  Propanolol is v effective, particularly if pts have a particular genetic SNP.  

DR FREEMAN discussed POTS.  

DR KELLY journal editor, asked re:  creating new diagnostic criteria.  

DR FREEMAN said there is a subset of pts who have overt autonomic dysfunction.  An ever larger subset who have subclinical autonomic dysfunction.  He doesn’t know prevalence of 2 groups.  

Dr Freeman thinks ANS should NOT be cardinal sign like PEM.  

DR MIKOVITS – Sandy Ruscetti – finding reactivated microglia – consistent with findings.  NB:  Cdn definition of CFS includes autonomic markers.  

LENNY JASON said that may be a way to enhance CDC criteria.

Cheryl McDonald – MODERATOR 

Dr Kent-Braun on MM Function and Fatigue in CFS

Note:  This was a forgettable, extremely poorly researched presentation.  

Regurgitation of seriously flawed research (eg. blended cohorts of MDD and ME/CFS).

· In humans, in vivo, exercise is a neurovascular, endomechanical, metabogenic event.

· Force production requires central motor drive, then peripheral activation, then contractile function (fiber types, calcium kinetics, etc)…

· Muscle fatigue is more quantifiable than symptomatic fatigue.

· Themes from CFS literature 1988 – 2011.

· Question – is there increased mm weakness and/or fatigue?

· Abnormal mm fiber histology or biochem?

· Is there a defect in mm energy metab olism?  Poor oxidative capacity; altered mm blood flow?

· Is there decreased exercise capacity?  Work capacity (abil to produce power?); or V02 Max (whole body aerobic ability)

· Is there impaired central motor drive?

· Heightened sense of exertion?

· Low physical activity – could that be a 2-edged sword?

Mm strength and fatigue?

· Most studies report normal muscle strength; quads, elbow flexors.  Some evidence for impaired central motor drive

Muscle fatigue

· most studies report normal mm fatigue.

· Some evidence for delayed recovery of force.  

Overall

· strength and muscle fatigue not notably diff from controls

Mm fiber histology/biochem?

· little evidence of single fiber atrophy or changes in fiber-type distribution

· x-sectional area of Type 1 and Type 2 fibers in controls and CFS are not diff.

· Normal carnitine, cglycolytic and oxidative enzyme activities in quads

· Summary:  smattering of non-specific abnormalities, but normal mm fibers overall

MME metabolism?

· in response to single MM contractions

· Looks @ magnetic resonance spectroscopy.  Looks @ mm oxidative capacity

· Altered proton handling – some evidence

· Dexcreased mm oxidative capacity

· Most studies indicate no impairment of mm oxidative capacity, blood flow or metabolic response.  NB:  MICROCIRCULATORY PROBLEMS – SHE IS OUT TO LUNCH!

· Summary – changes in mm metabolism are small, inconsistent, non-specific

Central Motor Drive

· Impaired central activation in several (not all) studies

· Ability to fully activate mm is sometimes impaired, ability to activate all motor units

· Typical post-activation facilitation of motor cortex is blunted in CFS.  When a healthy indiv uses their mm, they get some facilitation of motor cortex output.  That response is blunted in CFS.  Baseline measures not diff in CFS and controls.  Response to exercise is altered in the cortex.  

· Consequence:  higher perceived exertion in CFS; supported by EEG data; greated increases in relative power and cortical potentials in CFS

· Lack of difference in electromyogram – measured at muscle.  And lower central activation.  Suggests greater effort, though there, doesn’t necessarily translate to greater motor drive to muscle.

· Neural activation of muscle in vivo.  Teasing out where deficit is from brain signal to muscle machinery.  Lack of normal post-exercise facilitation in CFS.  Expect evoked potentials of motor activity should go up I controls, then drops to baseline.  They see “no such response in individuals with CFS”.  Several grps have reported this.

· In sum, ability to activate all motor units can be impaired.  Good evidence for decreased cortical excitability.  Therefore greater neural effort to complete a motor task.

Peripheral nerve function

· unimpaired neuromm stim and excitability

· Doesn’t seem to be problem in getting signal across neuromm junction

· Peripheral activation pretty normal

· Sensory function? Relation to perceived exertion.  This is a big question.  

Exercise (whole-body capacity)

· Normal work capacity, metabolic V02, lactate and cardiovascular responses ( Note:  Obviously she’s not familiar with Snell’s work, nor POTS, nor microvascular/endothelial compromise in ME/CFS)

· BUT a lg study found inability in CFS to reach HR max, and a lower work capacity for cycling.

· Others:  Decreased work capacity, but similar V02max, lower blood lactate, and higher perceived exertion during treadmill walking

· Summary:  mixed results.  Metabolic response to incremental exercise may be similar, but total work may fall short of controls.

Important question:  What relative portion of full capacity is required to complete ADL?  

Perceived exertion:  RPE

· Higher in CFS at same relative workloads during submax and max elbow flexion.  This is QUITE RELIABLE AND REPRODUCIBLE

· RPE IS HIGHER IN BOTH CONDITIONS IN SINGLE MM GRP

· For whole body exercise, the physiological response, 02 consumption, lactate was similar with normals, but exertion was higher, and work capacity lower for CFS grps.  Important to match sedentaryness with cfs and normals.

· Higher RPE during treadmill walking and for a given heart rate

· In sum:  RPE almost always higher in CFS.  Related to changes in cortical excitability?  

Physical Activity

· Decrease in physical activity was suggested in past to be important.  Asked if it was a deconditioning issue.  A few studies done. (Wagermakers 1999)

· Maximal exercise test induced symptomatic fatigue that lasted for 2 days, but activity individuals did during that time was unaltered.  NOTE:  HOW DID THEY MEASURE THAT?  HOW SEVERELY ILL WERE PTS?    (Bazelmane, 2005)

· 30% increase in activity for 4 weeks led to increased pain and no improvement of mood; but worsening of fatigue or vigor in CFS (HOW DID THEY MEASURE THAT?) (Black, 2005)

· 6 months of low-intensity training, increased quads strength, lessened fatigue and pain, and improved mood, quality of life, fitness BUT WHAT COHORT DID THEY USE.  THIS IS AN ABSOLUTE CRITICAL QUESTION.  WERE THEY LOOKING AT DEPRESSED PTS, WHO WOULD GET BETTER WITH ACTIVITY; OR WERE THEY LOOKING AT CCC PTS WITH PEM, WHERE THIS WOULD TRIGGER RELAPSE?  (2005, Saggina (???)  SHE CLAIMED “THIS GROUP HIT IT OUT OF THE PARK IN TERMS OF IMPROVING QOL”  

Looking @ Physical Activity dose in CFS

· Sedentary behavior is killing us (Note to presenter:  exercise kills ME/CFS patients with viral cardiomyopathy, and causes relapse in ME/CFS CCC pts.  This woman’s ignorance is astonishing)  

· Similar sedentary time in CFS and controls (Newton 2011), but far fewer minutes of moderate, vigorous, very vigorous activity.

· Overall physical activity time was far lower.

· Fatigue unrelated to any activity parameter (HOW MEASURED?)

· Summary:  Lower activity I hCFS).  Possibly to prevent fatigye (she is no rocket scientist)

· IMPLICATION FOR DECONDITIONING AND OTHER CHRONIC HEALTH PROBLEMS (eg. heart disease or other inactivity-related disorders).  Why doesn’t she ask:  “How many pts would give their right arm if they could exercise again without constantly provoking relapse afterwards?  How many pts would exercise NOW if someone would treat the PEM and OI etc?
Themes from CFS literature:

4 areas need further attention:

1. Decreased exercise capacity

2. Impaired central motor drive

3. Heightened sense of exertion

4. Low physical activity; a 2-edged sword?

Knowledge Gaps: (Ironic, given this presenter’s massive knowledge gaps on case definition, test/retest V02 max, etc etc)
- Is Central motor impairment primary or secondary?  Primary neural mechanisms?  Secondary to immune dysfunction?  What about the sensory side of the equation?  Parallel dysfunction in other parts of nervous system?

- nature of interactions between impaired central motor drive, perceived exertion, exercise capacity?

How to manage physical activity?

· impact on immune function

· Impact on fatigue?

· Impact on cognition, psychyosocial health?

Mechanisms for impaired recovery from exercise?

Needs:  Research design

· Who are we studying?

· Current characteristics?

· Minimum data set needed.

· Need integrated approach

· Connect the systems:  eg. autonomic function in the context of lower central motor drive and smaller metabolic perturbation in muscle?

· Complex systems analysis.  Maybe work backwards from symptom to etiology.

· Goal:  QOL and capacity to age well.  (this presenter is an embarrassment – knows nothing about ME/CFS)

· Mitochondrial  function – she couldn’t find studies on abnormal mitochondria.  She claims that issue has “disappeared”.  

QUESTIONS:  Could central motor impairment be part of sleep deprivation?  Yes.

· Other diseases with impaired cortical excitability:  MS; ALS

DR Christoper Snell:  U of Pacific  

CARDIOPULMONARY TESTING AND AX OF FATIGUE IN ME/CFS

Note:  An excellent presentation, particularly given the train wreck that preceded him

· Fatigue:  A feeling of weariness, tiredness, or lack of energy (vague)

· Malaise:  generalized feeling of discomfort, illness or lack of wellbeing (ill-defined)

· His background:  exercise science.  They are concerned with what affects athletic performance.  

· Fatigue:  Reduced efficiency as a result of doing work – better definition

· The abil to perform exercise is critically related to cardiovasc system’s capacity to supply oxygen to active muscles and pulm systems ability to clear c02 from blood via lungs.

· Methods for measuring this.  They use cardiopulm exercise testing with gas exchange (V02 max, CPET).

· CPET is uniquely able to quantify this reduction in efficiency with measures of both workload and the metabolic cost of that work.

· Reduced capacity to use 02, or diminished workload with same 02 supply.

· Reduced functional capacity – they tried to stratify by peak V02 and AMA heart guidelines.

· Huge spread of patients appear not to have any disability at all.  29.5 V02 – sedentary result.

· They also did post-exercise test questionnaires.  There was a clear diff in terms of how pts responded to exercise test.  

· Most controls recover from maximal test.  8-12 minutes.  The remaining 15% of control subjects recovered within 48 hrs.  

· Only one subject with CFS recovered within 48 hrs!

· Some CFS pts had not recovered 7 days post test. 

· Self-described symptoms vastly different for CFS vs controls.  Number and type of symptoms.  They have used this as a diagnostic rubric – fairly accurately predicts CFS, particularly if using Cdn Consensus.

· Metabolic data from exercise tests… they tried to develop unique protocol to use double-test paradigm.

· Trying to get at Post-Exertional Malaise (PEM) = Exacerbation of symptoms following physical exertion.

· 2-day repeat exercise protocol.  Cruel but effective.  Pts are amazingly compliant.  They are being condemned for being sick and put themselves thru any length to help the science progress.  They DO HAVE A PROBLEM WITH SEDENTARY CONTROLS!  They named this the Stevens Protocol.  

· Cardiopulmonary Exercise Testing (CPET) has advantage of serving as indicator of clinical status and quantifiable model of physical exertion.  

· CFS VS CONTROLS.  No difference on Test 1.  Linear combination of Peak V02; 02 @ ventilatory threshold equivalent to lactate threshold – probably more important than absolute 02 capacity.  With elite athletes, absolute 02 is not as important as anaerobic threshold – when you can no longer provide 02 is key indicator of endurance.

· TEST 2:  Far more of the variables are different between CFS and controls.  Some related to metabolic abnormalities.  Points to autonomic dysfunction.  Must suspect immune system is related.  Exercise intensity different; type of exercise done – those affect immune response; also fitness level of individual affects immune response.  

· Key findings from TEST/RETEST.  Oxygen consumption @ anaerobic threshold.  Controls do a little better on the 2nd test – a learning factor.  CFS group gets worse.  Not a huge difference in anaerobic threshold, but an important one.  Key difference is a HUGE DECREASE IN EFFICIENCY:  What is generated at the anaerobic threshold.  Huge decrease in amt of work produced for same oxygen delivery.  Major reduction in efficiency.

CONCLUSIONS BY SNELL:  Endorse cardiopulmonary exercise testing as objective measure of fatigue in CFS – and they propose as a functional endpoint for clinical trials.

ALTERNATIVE ENDPOINT:  6 MINUTE WALK TEST.  Major problems with it – highly dependent on motivation of pts taking test; and people conducting the test.

· He talked about the PACE trial, and in his professional, understated way, eviscerated its use of the 6 minute walk test

· For this test, need to get a baseline pretest before doing exercise program.  Eg. may get 2mph.  Then put them thru GET, they come back post-test, under 2.5 mph.  Is that clinically important?  Could you get that from a group of people from a group of people not used to being physically active.  So what one is measuring may be learning effect, motivation, familiarity, etc.

KEY RX:  They try to measure where anaerobic threshold is, and keep pts under that anaerobic threshold

· A SINGLE EXERCISE test may be insufficient to distinguish between CFS and sedentary controls.  Comes back to PEM.

· Their experience is that pts can learn to be extremely functional, even if they know that it can precipitate symptomatology.  

· This explains disparity in exercise test results.  2nd day – if PEM were a true artifact, would expect increased effect of symptomatology.

· As a quantifiable stressor, CPET has the capacity to reveal abnormalities across multiple systems.  This is a whole system measure.  All the bodily systems are involved re:  energy production or lack.

· Well-proven instigator of immune activity is exercise too.

· NB:  Are you sure you’re not just measuring deconditioning?  When you get a differential response to exercise, MUST equate effort.  2 people can exercise for the same amt of time, but 1 person may have spent far longer beyond their anaerobic threshold

· Availability of the RER, respiratory exchange ratio, a measure exclusive to analysis of expired gases, provides the most accurate and reliable gauge of subject effort.  NB:  Can’t use max HR as indicator of effort because of autonomic dysfunction in CFS which may affect HR

· RER proves that CFS Pts REALLY ARE TRYING HARD on their testing.  

Peter C. Rowe, M.D., Johns Hopkins University School of Medicine
Orthostatic Intolerance in Chronic Fatigue Syndrome  

Peter ROWE:  OI IN CFS

· Heightened response to physiologic stressors, including exercise, cognitive, and ORTHOSTATIC STRESS.  Underutilized as scientific challenge.

· Common forms of OI in CFS:  POTS; and NMH (neurally mediated hypotension).  Same physiology as syncope pts.  Increasing symptoms at standing – then very hypotensive – (fainting)

· Interest in OI resulted from noting overlap in symptoms of OI and CFS.  They had seen adolescents were getting tired with standing in line, quiet upright shopping, warm environments, etc.  Dependent acrocyanosis.  Very poor capillary refill.  Suggested that pts had profound circulatory derangement.

· Is NMH an unrecognized cause of CFS?  Lancet, 1995, 345:  623-24.  Peter C. Rowe et al.

· They were able to provoke hemodynamic derangements during upright tilt.  They reported 4/7 had substantial improvement using meds for pts with neurally mediated faints.  

· Then they did pilot study to ax proportion of NMH and POTS in CFS.  

· Conditions exacerbating fatigue:  Physical exertion; hot shower; prolonged standing; warm environment; lightheaded episode.

· Tilt protocol THEIR OLD PROTOCOL – they no longer rely on this:

· Stage 1:  45 mins @ 70 degrees

· Stage 2:  15 mins @ 70 degrees with isoproterenol  1-2 meg/min

· Stage 3:  10 min @ 70 degrees with isoproterenol (A CATECHOLAMINE) 3-4 meg/min

· 10 min supine before each stage.

· They required 25mm hg drop and syncope or presyncope

· Response to upright tilt

· 22/23 CFS had abnormal results on tilt testing, compared to 4 of 10 controls.

· In stage 1, none of controls developed hypotension vs 70% of CFS.

· Symptoms during stage I tilt:  Worse fatigue; lightheadedness, warmth, nausea, diaphoresis

· Their treatment:  9 of 19 pts rpt substantial improvement in Rx – others somewhat better.  Measured with correlate of SF36.  

· Over next 7 yrs, a number of other studies looking @ NMH and POTS, some with referral biases.  Summary response:  Higher rate of NMH during Stage I; and POTS much more frequent in CFS than controls.  But NB also heterogeneity of population.  

· Stage 1 tilt results for 171 adults with CFS.  They did this in screening phase of fludrocortisones for CFS.  Rowe et al JAMA, 2001.  Almost 40% had NMH in Stage I and a proportion also had POTS in early phase, before they developed hypotension.

· They still don’t have a great epidemiological study that looks @ a representative sample.  May have difficulty with measurement.  By that time, most have been started on higher salt and fluid intake.  

· Debates about prevalence of type of OI seen risk missing a key point that pts with CFS of all ages consistently get CFS symptoms worsened WITHIN MINUTES OF UPRIGHT POSTURE.  They had rates of 95% upwards HAD WORSENING OF SYMPTOMS WITH UPRIGHT POSTURE. 

· This would be a fairly easy physiologic stress to replicate, easier than exercise challenges.

Tilt protocol differences in CFS studies

Patient/institution factors:

· Age

· CFS case definition

· Duration and severity of CFS

· Associated risk factors

· Investigator record/bias

· Expectations of treatment (clinical vs strictly research samples)

· Temporal trends in sodium intake

· NB:  Joint hypermobility is high in CFS.

· Dr Newton in Britain – showed that autonomic symptom questionnaire correlates nicely with fatigue severity.

· Newton J et al, Q J Med 2007.

· Tilt protocol differences in CFS studies 

· One thing they’ve been doing all along is imposing too great of an orthostatic stress 70% is too much.

· Oslo – Vigard Willer use a 20 degree head-up tilt.  Am J Cardiol 2007.

· 20 degree tilt for 15 mins.  HUT (head up tilt)

· Wyller id’d that they increased the diffs between CFS and controls @ that tilt.  CFS – higher HR, diastolic pressure, peripheral resistance, etc.

· Also looked @ HRV.  Measures the low frequency to high frequency ratio:  “Sympathovagal balance”.  CFS pts had a significant change that they felt suggested sympathetic predominance of autonomic tone.

· What brings on OI?  Antibody responses?  Cascade?  Inflamm cytokines?  That needs to be worked out.  They discussed effects of cortisol.

· Need to explore ACTH during tilt.  David Jardine et al 1999.  Syncope pts just before and during syncope – dramatic difference.  There would be dramatic changes in glucocorticoid receptor function etc.  They have not fully explored how OI interacts with other systems.  This has NOT been replicated in people with CFS.

Ways of getting to OI in CFS:

· Genes:  Alpha/beta receptors; connective tissue laxity; gender; age of onset;

· Homeostatic factors: 

· The environment:  allergens, infections, stress.

CONCLUSIONS

· OI strongly associated with CFS

· Upright posture consistently aggravates CFS.  Occurs long before HR/BP changes

· Rx of OI in subset of CFS is assoc with improvement in CFS syptoms and function

· Published reviews on CFS on CFS – eg. Prins in Lancet 2006 gives this no mention – focuse on pts to blame for their symptoms.  NICE (PACE) barely mentioned data on OI. Only said tilt testing should not be used for dx.  They ignore any of data about symptomatic therapy directed at OI which is a key factor in improving function and ability to exercise.

· Rx of OI provides avenue for pragmatic, individualized Rx of symptoms in those with CFS.

· They had a big study with fludrocortisones trial – picked up noise of comorbid conditions.  They will need hundreds, not dozens of pts. 

· Orthostatic hyperventilation – a feature with older pts over 35; vs younger people getting reflex tachycardia?  

QUESTION:  Pts with severe OI often complained of dyspnea.  Ventilation/perfusion mismatch.  Pts feel a sense of SOB because area of 02 is, is not being ventilated.  

COMMENT:

Gordon Broderick – re:  Molecular mechanisms for vascular constriction.  He is doing modeling on data by Julian Stewart and Martin Meadows – Suggests more of an issue with fine vasculature (Hydrogen Sulfide mediating); and not large vessels (Nitric oxide).  Molecular mechanisms for vasoconstriction,.  They have been doing data modeling.  Suggest less of an issue with large vasculature than with fine vasculature.  Mediated by different molecular mechanisms. 

END OF DAY 1
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