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Disclaimer

The views expressed in this Journal by
contributors and others do not necessarily
represent those of Invest in ME. No medical

recommendations are given or implied.

Patients with any illness are recommended {
consult their personal physician at all times

Invest in ME (Charity Nr. 1114035)

Welcome to the Conference
Invest in ME welcome you to thé"International
ME/CFS Conference in London.

Invest in ME is a UK charity established in 2006 by
ME patients and parents of children with ME
(myalgic encephalomyelitis). The aim of the
charity is to raise the profile of M&hd awareness
of the need for a strategy of biomedical research
in order to reat and cure this disease.a\hope to
achieve this by educating healthcare professionals
and the wider public about the true nature of ME.
The conferences have formed a crucial part of this
education. We recognise that the term CFS is used
widely in manycountries and the medical and
research literature but we use the term ME and
by that we refer to the WHO ICD10 classification
G93.3.

We have come a long way since we started these
conferences in 2006. The first few years involved
more politics than sciencd& his year we are
pleased to be able to show interest from the
wider academic scientific disciplines. The trend
started with the publication of XMRV and ME/CFS
by Lombardi et al. in the Science magazine in
2009. This led to controversies but brought ME
into the attention of new researchers not

normally involved in ME. At this time we await
results from the NIH funded study led by
Professor lan Lipkin from Columbia University in
USA to confirm whether a gammaretrovirus is
found in blinded blood samples.

We are pleased to see that the interest in ME
continues following on from the positive results of
the Norwegian clinical phase Il trials using
Rituximab to treat ME/CFS patients. Last year we
had the privilege of hearing pxeublication

results from the pincipal investigators Professor
Mella and Dr Fluge and we welcome them again
this year to update us on their continuing
research. The publication of this phase Il clinical
trial in Plos One in October 2011 led to much
publicity in Norway. The Norwegian\yggrnment
apologised for the past treatment of ME patients
which promoted ME as a behavioural illness to be
treated with CBT (Cognitive Behavioural Therapy)
and GET (Graded Exercise Therapy) despite
patients having protested that such treatment
made them waose.

Prior to the 2011 conference IIME organised a
researchers meeting2 dzNJ &/ 2 NNA R 2 NJ
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¢ where we hoped to use the opportunity
presented by the conference to network and
exchange information to launch new
collaborations.

When one reads this dional news will have been
publicised regarding two day closed researcher
meetingwhich precededk A & & S| N a
andwhich focussed on exploring autoimmunity
and ME based on the results of the Norwegian
Rituximab research. ThH&linical Autoimmunity
Working Group (CAWG) has been formed by the
best of the best in the field of
immunology/autoimmunity. The CAWG has been
convenedby The Alison Hunter Memorial
FoundationandInvest in MEin collaboration with
Bond UniversityAustraliaand the University of
East AngliaUK DrDonStaines will be presenting
a summary of this meeting at the 7th Invest in ME
conference.

LygSaid Ay a9Qa
we can and to facilitate cooperation and
collaboration between reseahers across the
world. It is, we believe, only by these means that
patients will be able to see real and rapid progress
being made in treating this disease.

Patient power is described in the Journal with the
[ SGQa 52 LG F2N a9
exanple of positive campaigningwhere patients
influence the progress of research.

The conference programme is a mixture of
experienced ME researchers and clinicians such as
Drs Peterson, Baraniuk, Marsh@tadisnik,
StainesKogelnikandrecent newconer to ME
researchProfessor Ljungaas well as experts in
related fields such as Dr Delgado, Professor
Fitzgerald and Professor Perry whose work is very
important in helping us find clues to ME.

Professor Perry is also tihecently appointed

chair of theMRC Neurosciences and Mental

Health Board (NMHB) so we welcome his input.
Then of course we all want to hear the latest from
5NJ Cf dzZ3SQa I yR

Dr lanGibsonjsaformer cancer researcher and
Dean of Biological Sciences at UBA KIP, will be
OKFANARY3I GKAA &SI NDa

Dr Gibson has been instrumental in helping Invest
in ME initiate negotiations to set Lgn

examination and research facility in Norwich using
the excellent resources the Norwich Research
Park has on offer.

Invest in ME (Charity Nr. 1114035)

AyiaSyidrzy Aa

Ol Y LIl Profstor dadlir § B2 Vi ® S

t NR TS 432 Nbeddarhd. | Q&

The conference is focal point for research and
networking but there is a great deal of work
behind the scenes.

The Journal has a Scandinavian slant to it in this
issue. This reflects our view and the events of the

O 2 pasty@eaiBhgt Ehange will likely comigom that

direction.

Thanks to years of gallant efforts from the
Norwegian ME Associatipand now from the
Norwegian researchers in Bergen, there is real
hope of a breakthrough.

The Norwegian minister of health has officially

and publicly apologised fdhe treatment given to

ME patients.

The Swedes are similapjaying a forceful and
proactive role in getting Swedish researchers and
clinicians to the conference this yeaith EMEA
Swedem€mmemberRMEworking closely with lIME

G2 Fdzy R NB &SI NOK gK
We have articles frodlorwegian journalist
Jargenlelstad and Professor Olof Zachrisson from
SwedenJgrge®a | NI A Ot S O2 JSNE
b2NBSAALY NBASINOKSNEQ
Jorgen has written an excellent boaks S

. 2 NJi 3 & @helHBiden ones).

oA A Ot S O
with staphylococcus vaccine treatment which was
successful in alleviating symptoms twhich is no
longer available due to the vaccine
manufacturershavingtaking it out of production.

While the charity attempts to inidte the first
biomedical research into ME in Norwich as a
prelude to further examination and research so
we look to Scandinavia to lead the way in Europe.

Margaret Williams is a prolific and incisive
commentator on the state of ME. She has
produced anotler enormous piece of work on
immunologycti KS GKSYS 0SKAYR
conferenceg and we are pleased to publish this in
NEaSINOK®

The Journal of IME was created as a means of
providing a broad spectrum of information on ME,
combining biomedicalesearch, information,

O 2 ynevss NaBws Gries and other articles relating to

myalgic encephalomyelitis

www.investinme.org

Invest in ME was set up with the objectives of
making a change in how ME is perceived and
treated in the press, by health departments and
by healthcareprofessionals. We aim to do this by
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identifying the three key areas to concentrate our
efforts on in order to raise funding for biomedical
research education, publicising and lobbying.
This will provide the focus and funding to allow
biomedical researcto be carried out.

Our aim is to bring together likainded

individuals and groups to campaign for research
and funding to establish an understanding of the
aetiology, pathogenesis and epidemiology of ME.
We hope this will lead to the development of a
universal diagnostic test that can confirm the
presence of ME and, subsequently, medical
treatments to cure or alleviate the effects of the
illness

We believe that governments should provide a
national strategy of biomedical research into ME
to produce treatmats and cures for this illness.

Since our last conference Invest in ME has been
working to initiate an examination and research
institute in Norfolk, UK, which would properly
diagnose and then research people with ME. The
proposal is available here anddescribed later in
the Journal. Thanks to the efforts of the lIME
steering group, which includes Dr lan Gibson who
has been working tirelessly to support this
proposal, we have come within one decision of
initiating this proposal and creating a unique UK
scenario which would have the potential to lead
the world.

But vision isneaningless without actioand we
have to continue to debate, discuss and promote
this work to enable others to see the possibilities.

The unique blend of biomedical research,
objective data presented by our distinguished
speakers is testament to the increasing
knowledge regarding myalgic encephalomyelitis.
To repeat a line from a previous Journal, which is
still relevant today if a sea change in the
perception of ME is occurringpén it will be based
on the good science and objective data
(represented by our conference speakers),
effective advocacy (represented by conference
delegates fromwenty different countries and
from ME support organisatiorsich as EMEA and
AHMF working tgetheracross the world)

Change will be forced by patientghe alternative
in doing nothing is not an option

Invest in ME (Charity Nr. 1114035)

Building a Future for Research into ME
TheCorridor Conference organised in London last
year by lIME and the more impressive and
forward-thinking CAWG research group which
meets in London this year before the conference
is our way of making progress in biomedical
research into MEWe attract experts from other
disciplines to bring their expertise and skills to
bear on this disease. By doingdhve can bypass
the negativity and misinformation which has
pervaded the perception of ME for a generation
and instead focus on proper science.

¢tKS [SGQa 52 LG F2N a9
group of supporters are helping to fashion a
change in ME reseeal and this is determination
and enthusiasm will influence researchersoth
within the ME research area and those from
outside.

The Invest in ME conferencésing together this
optimism and determination in happy mixture

of wanting, needing to learrgptimism and hope
that things will improve. At the conference there
will be researchers, clinicians, nurses, patient
groups and patients, advocates and, we always
hope, a sprinkling of as many politicians,
journalists and others whom Invest in ME self
fund to allow people to be exposed to real
science.

We would like to thank our friends at the Irish ME
Trust for once again sponsoring one of the
speakers at the conference.

The lIME conference is not only a platform for
proper, highquality science;, we hopeit
continues to bea platform for the hopes of
millions of people around the world.

Enjoy the Journal. Enjoy the conferenpeS (i Q &
it for ME.

All content in the Journal of liIME is copyrigh
to Invest in ME and the authors. Permissior]
is required and requestefitom Invest in ME

before republishing anything in this Journal

www.investinme.org Page5 of 108
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Let's do it for ME!

Supporting Biomedical Research into ME
www.investinme.org <f-

Regatored Chanty Numbor 1114035

In the summer of 2011 ME patients and their
families were exposed totarrent of

inflammatory and biased media rAisformation

in a seemingly coordinated campaign relating to
the illness, to patients and to research into ME.
Misinformation and ignorance about ME is not a
new response from a simplistic and manipulated
press.

Let's
for M

The distress and concern caused to Invest in ME
supporters and their carers forced the charity to
submit a formal complaint to the Press
Complaints Committee about these series of
articles [1]¢ all seemingly emanating from the
alkys
simply to the fact that extremist views of the
disease and the alleged actions of patients were
being falsely portrayed by the media and by paid
buffoons masquerading as journalistg was due

to the effect it had on patients who yeigain

were seeing their situation, and the disease from
which they are suffering daily, being ridiculed and
misrepresented by poor journalism and missing
editorial rigour.

How does a patient community respond to such
prejudice and propaganda? How can awe be
made in the way that the media view this disease
and the sick and vulnerable people that suffer
from it?

At around this time an idea was born by Jo Best
and helped on by Jan Laverick and Paul Kaydls
ME patients. Instead of continually

reactingto what others were doing or saying they
decided to take a proactive approach. A campaign
was started to support the Norwich examination
and research facility proposal which Invest in ME
had madeto initiate a UK Centre of Excellence for
ME.

The differerce with this campaign? To use the
skills and ideas of patients who want more than
anything else to regain their health. By harnessing
these ideas and enabling people to feel positive
about doing something themselves to effect
change then the campaign coubé turned into

Invest in ME (Charity Nr. 1114035)

a 2 dzND S dqtionskvBre OKdLENR G & Qa AP

something which was fun. Positive campaigrning
with an objective to fund sorely needed
translational biomedical research into ME and to
harness patient power to influence ME reseacch
something which has been missing from the
equation.

There are an estimated 250 000 ME patients in
the UK, twice as many as MS patients and MS
charities manage to raise millions of pounds for
research. ME patients and their families should be
able to do the same.

The Let's Do It For ME campaign is a pasivd
proactive campaign. The aim is to raise fufats
biomedical researchut everyone's input is

welcomed- be it just ideas or moral support for

- E
oM
&

Ch %&

&

s Let's G

5 .
» tor ME

Idifme.org

other people's fundraising.

Whilst raising fund$or biomedical research the
campaign is also raisimyuchneeded awareness
andallowingcorrect information about Mo be
disseminated.

Carole Carrick and her husband Clive have been
doing several supermarket collections and by
doing so they have met many members of the
public and passed on information aboutE\by
talking to people. Carole also attended an ME
event at the Scottish Parliament in Edinburgh as
an liIME representative and again raised much
needed awareness ®fME'sactivities and the
LDIFME campaign. Kathryn Lloyd was so severely
affected for manyyears that she could not even

www.investinme.org Page6 of 108
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speak so she raised several thousand

pounds by doing a sponsored silence.
James Wythe pledged to raise £3000
if others raised a matching sum. It was
achieved. The fundraising efforts have
grown and now we have several
people &king part in various events.

There are marathon runneisin
Brighton, Paris and Edinburghittle
10 year old Teigaran a mink
marathon to raise funds for lIME
Yfeoin KIS NJ & dzF

¢SAIFYyQa

There arepeople taking part in events
such as 'The Big Sleep’, school non
uniform and awareness raising days,
art exhibitions etc.Jan Laverick and
Carmel Hillary have set up online
shops to sell-shirts and other gifts

with liIME and LDIFME logos.

In order to fcilitate fundraising
campaigns a subscription flust
Giving habeen set up thanks to a kind donation

Goal

£ 100 000

£0

. £ 42 080
Raised

to cover the first year's
subscription fees to Just
Giving.

In a short article such as
this we cannot mention
everyone who has taken
part, or contribued with
money or ideas. Buhe
campaign has been
effective and reenergised
research, making the go
ahead for the lIME
proposal nearer to reality.

Rather than waiting for
others to do things; a
strategy which has not
faired well over a
generationg the people
involved in the efforts to
make the liIME proposal a
reality are taking it on

themselves to make a difference.

Let's do it for ME! is a patiefdriven campaign to
raise awareness and vital funds focentre of
excellencdor translational biomedical ME

Invest in ME (Charity Nr. 1114035)

research, clinical assessment, diagnosis and
treatmentfor patients, and training and
information for healthcare staff based at the

University of East Anglia in the UK and aiming to
work collaboratively with international biomedical

researchers.

Reference:

[1] http://www.investinme.org/Article

505%20PCC%20Complaint%20Aug%202011.htm

(The pictures in the mosaic on this page are some

27T
Do It for ME campaigns).

Further details;

http://www.investinme.org/liIME%20Awareness%

0KS @2f dzy i SSNA

Iy R

20Events%20LDIFME.htm
or
http://blog.ldifme.org/

MEFACTS

1969 the World Health Organisation
classified ME as a neurological disord

www.investinme.org
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DIAGNOSTIC CRITERIA
The-New International-Consensus

Criteriafor ME - content.and context
\by Professor Bruce M.Carruthers, MD,CM;-FRCP(C) —

The New International
Consensus Criteritor M.E.

content and context
ByBruce M.Carruthers, MD,CNMRCP(C).

CONTENTS
{ANI 2AfEAFY h&at SNJ Al AR

a[ 221

and motor), immune, gastrointestinal,
genitourinary and endocrine subsystems, as
well as gsfunction in the energy production
and transport systemsardiovascular, micro
vascular, respiratory, and maintenance of
thermostatic homeostasis and intolerance of

temperature extremes). )
gAasSs ate y2iKAySd

ANHzy 6@ {LISSOK ¢ a 3IABSYy A Inte@Aive Rfdmical paffetndrdtéhdsd ¢

This is a typically Canadian form of advice. As a
compatriot, it is with greatrepidation that |
deviate from it.

In the new ICC the general thrust of the 2003
Canadian Consensus Criteria is retained but
developed further.

A We recognize the international scope of the
problem of ME and its solution by moving to
an internationalconsensus panel.

A The 6 month waiting period is no longer
required, but left to clinical judgment.

A The distinct dynamical symptom pattern of
PostExertionalNeuroimmuneExhaustion is
kept criterial and further articulated as having
the dynamical structure founusual physical
and/or cognitive fatiguability after the
appropriate kind of exertion, which may be
immediate or delayed, and has a prolonged
recovery period.

A Other symptoms and signs arising from
dysfunction within the following subsystems
often sharea coherent dynamics with PENE, to
suggest an interactive underlying causal
context neurological (neurecognitive, pain
processing, sleep disturbances, newensory

Invest in ME (Charity Nr. 1114035)

www.investinme.org

between the criterial PENF®ptom pattern

and the symptom/sign patterns arising from
other pathophysiological subsystems are first
articulated in individual patients and then as
projectable in individuals, if they remain
coherent and consistent over time, as well as
onto larger graips of similar patients. Thus
these observations become mutually
confirmable as pointing to real and natural
A0NHzOG dzNBak LI G GSNyakiA
GKSNB¢ +Fa LINI 2F GKS
body in its world and not as creatures of the
mind that happens to be trying to observe and
re-present it (nominalist, constructed kinds).

Modulations for paediatric cases are added.

Exclusions that are likely to become necessary
for the individual case as part of her/his
differential diagnosis are listed.

ThelCC keeps its focus on selecting relatively
homogeneous subsets of patients with
interactive symptoms, essential for clinical
research if its observations are to be properly
controlled, while including a discussion of
recent pertinent research results.

Page8 of 108


http://www.investinme.org/

Journal of iIME Volume 6 Issuellie2012

Context

Ga9¢ a GKS yIFYS F2N |
of bio-pathological causation has a long history,
primarily in the U.K., even though the specific-bio
hypotheses of causation underlying its name
proved difficult to confirm, given the technology
available at that time (19594). Over vigorous
202S0GA2yas GKS yIlYS
a noncommittal umbrella disease concept that
includes all fatigues that are severe, chronic and
dzy SELJX I AYSRZX 0 dzi
embedded in itetymology by putting symptoms
onto lists that ignore their dynamical relations of
causal interactivity. This latter points to a
common underlying causal structure, however
complex and currently unknown, and is found in
GKS Stevyzfz3e
running together). However elaborately symptoms
are entered into lists, the problems resulting from
this neglect of their natural inteactive dynamical
causal structure will remain.

A In his study of the Reeves criteria for Chronic
Fatigue Synebme, Jason et al found that only
10% of patients identified as having CFS
actually had ME, and confirmed the efficacy of
the Canadian criteria in separating out this
10% subset.(J Disabil Pol Studies 2009; 20: 91
100).

A Why was this maneuver of the Canauli
criteria so effective in separating out this

subgroup? By recognizing that fatigue showing

the specific dynamical patterns of ME
characterized a large subset of fatigued
patients, and thus was different in kind from
the patterns underlying the maijiy of

severe, chronic and unexplained fatigues (CFS).

It thus pointed to a different underlying
causality a natural kind or real pattern whose
underlying causal organization lies in the
world, not just our representative models of
the world, that couldbe researched using
biological methodsgiven adequate
comparative controls.

A With major advances in technology, recent
research guided by properly scientific
KelLl2iKSasSa KlFa 3IAQSy
implication that a different underlying causal

Invest in ME (Charity Nr. 1114035)

iKSy

Ady2NBa

2¥YSEKBEDP DPNR

aidNRy3
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structure- one involving inflammation and

O K Nsfynktion withinitie B35 ANS and ininghe &

systems, plus moraunderlies this large subset
of CFS patients.

While it has always been essential, it has now
also become urgent to segregate the subset

thbt I\'Né\lﬁescgllﬁ; ME rfﬁc;}e?clléa%yﬁ2 usi%gzthe a/

ME International Consensus Criteria, so that
deregrehgra cay roRfipYeisGprinmgheir

results using patients who have chronic

fatigue of this clearly bipathological origin.
Otherwise the alh y Of dza A @S dzY 6 NEF
in ambiguating natural and psychosocial kinds

of faélgéleé .\gllhcmtmue to _dllut_e the results .of
any Investigations and maintain the pervasive
confusion resulting when biopathological kinds

are mixed indiscriminately.

Conclusion
A ¢KS NBadz Gastligshave a2y S

confirmed that the Canadian Definition of
ME/CFS had clearly separated cases who have
ME (fatigue of biepathological or natural

origin, arising out of a pathological causal
structure present in the world apart from the
mind that is observig it) from those who

have CFS (which includes the minority of the
specific natural kinds we are calling ME plus a
majority of fatigue kinds that are secondary to
other diseases, plus parts of the normal
homeostatic activityrest cycle designed by
evolution, plus fatigue kinds constructed by
the re-presentational observing/thinking and
thus dualistic modemaking mind).

The prevalent use of symptcirased
definitions has been adding to the confusion
by analyzing complex syndromes using a
Cartesian methoaf analysis that isolates
symptoms by putting them onto standardized
lists of separated subjective entities, thereby
bypassing the dynamical subjective/objective
interactive processual causal-tine context

that points to an underlying interactive cadsa
adzLILI2 NI 02 da9¢€a
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organization, even if we are as yet unaware of
its details.

A Contrariwise the new ICC encourages that
symptom structure be observed dme as
interacting embodied and embedded causally
interactive dynamical process(es) that have
multiple subjective/obgctive manifestations.
These are first observed (or ignored) in a
clinical dialogue as (subjective) symptoms and
(objective) confirmatory signs which are
disambiguated o#ine, in their natural context,
as temporally dense and as having
felt/observed cagal efficacy. These
individuated observations are in turn
confirmed by objective biochemical measures,
pathophysiological functional testing and
imaging¢ KS daal YS¢
studied offline using epidemiological studies
which observe the genalisable constancies
found in groups of variously homogenous
groups of cases using standardizing techniques
of questioning and observation to obtain
generalgable results and case definitiors.
the standardized and properly randored
environments okcientific experiments, the
effects of interventions can be properly
controlled, and thus general rules of causality
inferred and quantified.

A As the ICC panel members add clinical
guidelines and symptom scales (ICSS), these
three essential kinds afbservation will be
integrated by using a transductive and
mutually confirmative language that matches
the dynamical causal patterns to be found in
SIOK NBIfY® ¢ KA &
flexible enough to negotiate the changes in
scale and contexniolved in comparing
observations arising from disparate clinical,
epidemiological and research methodologies,
scales and contexts, all of which necessarily
remaining distinct, yet interrelated. We are
confident that this will lead to mutually
confirmed odcomes that can be generalized
and standardized worlgvide- meanwhile
remaining adequate to the particularities and

Invest in ME (Charity Nr. 1114035)

RSYlFIYyRa 2F SIOK LI GASY
illness/disease structure.

A1a hatSNIIFfta2 alFAR af A
¢KSe NB 3IAJAY Nowwedz K

have the technology to confirm this directly for
this complex diseasef we use it.

Since this presentation was given in Ottawa Sept
24, 2011, the Journal of Internal Medicine has
published 3 articles concerning these issues that
are freely acessible on line

1/ The ICC for ME was publishddnternal Med
Oct 2011, 270: 3238.

2/ Acritique O! O2Y INROBSNBAIf (

LIK Sy 2 Y S ypublisBdd yWM vhnddér MéeBSand AR Lloyd J

Internal Medicine 271: 281, Jan 2012. In
particular the above authors digssed the

Gdzy aOASYUAFTAOE gl & (K l
the 4 LJA SdzR2aO0OASYy OS 27F LI (K
Gy20A2yFE¢é LIVR2LKS aaRY 6
KSGSNRISYSAGE Ay &d@yRNER

neglecting to mention how theirecommended
approaches to syndme description had
contributed to this situation by treating

symptoms as separated subjective things on lists,
thereby destroying any consideration of their
embodied interactivedynamic context or

G & & Y RNE YGkietyntolbgy,running together
on a track), and rendering research directed
towards underlying causality more elusive.

3/ A rebuttal of the critique by G Broderick J
Internal Med vol 21317 Feb 2012. corrects some
of these misapprehensions, and points out that
the Reeves and Oxford critefiar CFS select

La- G 6 SN SELs thal e ghpeprdmately- 1y Igrger;and

more inclusive than those selected by the Fukuda
criteria, and that the Canadian consensus criteria
selected patients with even more severe physical
functional impairment, less psychiatric
comorbidity than the Fukuda definition(see Jason
et al Am J Biochemistry and Biotechnology 6:-120
135, 2010) and obviously brought to salience the
distinctive pathophysiological pattern delayed
reactive fatigue which it made criterial This
symptom isnot the simple name of an isolated
subjective feeling put on a list, but points to its
participation in a higher level fatigue/activity
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control network which we know to be present by
its disregulated causal efficacy in the world, even if
we do not yet kiow what its details are, and which
S NS OFffAy3
current) sufferers and prescient observers of this
kind of suffering. Other earlier and revised case
definitions based on the disease concepts of
Ramsay had made postexiemal malaise and
impairment of memory and concentration central
to the diagnosis of ME (Lloyd AR et al Med J Aus.,
153: 522528, Goutsmit, E et al Health Psycholog.
Update 18:2731), but none before the Canadian
Definition of 2003 had made this specifignamic

and projectable pattern of pathological fatigue
criterial for the diagnosis of ME/CFS, and the ICC
case definition of ME is carrying on and developing
this strategy further. The specificity of this iliness
pattern provides a level of detail thatmecessary

for patients to adapt to the aberrant pattern of
fatigue as experienced in their own illness using
pacing. Research can be designed to study the
pathogenetic details of this particular pattern and
the many others that | expect will be uncoverasl
the ICC strategy is used more widely, with the
assurance that results are not being continually
diluted out by the 90% majority of CFSers who
R2y Qi KIFI@S GKA&a (1AYyR 27
finally search for specifically directed remedies.
This is thevay towards scientific progress after
what has been a long delay, indeed a paradigm
war- not arguments between results but between
opposing assumptions made before beginning
observations.

All three of these contributions agree on one
point- that whateverit is we are talking about, it is
a complex disease/illnesbut on little if nothing
else. There was special confusion on whether we
were talking about CFS or ME, regarding them as
mutually exclusive dualistic entities and not
complementary parts of a sihe disease concept.
And confusion reigns about what we mean by
complexity itself in various realms (the topic itself
is complexand we are dealing with the realm of
medicine, where not much serious thought has
been put to it as yet, e.g. producing losgmptom
fAada FyR

Simpleor Complicatedstructures have a known
stable causal structure, of variable intricacy, that
hence are predictable if you can extrapolate from
knowledge garnered from one astute observation.
Complexstructures do not, as their causal

Invest in ME (Charity Nr. 1114035)

structure is forever recursively changiag a
result of the causal interaction of their
constituentsand hence are inherently

Ga9@nd Ay KuhpfaiblabR. s dicknSequieihcéld chriphex

structure must be observed continually, while the
compicated one does not have to be, while
confirming/disconfirming inferences, tests, and
Imagings are made. For complex diseases the only
observer who is constantly observing the patient is
the patient her/himself. We all must learn to

utilize this kind of entinual common sense self
observation by patients in dialogue with their
physicians, as we together observe the
development of complex diseases over real time
through a robust and productive doctor/patient
relationship. This will entail a large qualitaighift

in attitude and appreciation of the value of the
direct selfobservation of illness structure as it
evolves in real time, if done propeflgnd without
diversion into cognitive dualisms.

There are also repercussions of pasgnitive
theoreticalmoves in psychology into direct non
representationalperception and radical

embodied cognitive science (séew | RA O f
Embedded Cognitive Science) Anthony Chemero
MIT Fress 2269 andl-¢ (KISS NuAdy RezS (AKI-Sy
World- Psychology after Cognitivism? Ed. B
Wallace, A Ross, J Davies and T Anderson, Imprint
Academic.com, 2007.), which point to the need for
a distinct shift in strategy (in our realm of

medicine) from its current emphasis on

developing generalized cognitive disease models

to directly observedindividuated diagnosis of

illness and its therapeutics. This is also emphasized
by the development of bottorup systems biology
and translational and systems medicine (Nielsen

J.J Internal Medicine 271, pp 2&0). Our

current treatment of symptoms and/adromes in
diagnosis and prognosis, and of pacing and the

role of selforganization in therapeutics, will also
need great adjustments as we move from an
GFYyOGKNRLI2ISYAOE G2 | aod)
IKSY® 6aSS a¢KS 0A23SYyAC(
Pamela Lgn, Cognitive Processing 2007:29) .

adYLIi2Y O2dzy i aOopp@tdnitigs @ré arigirg vitidhe rapid

development of technology to allow direct
confirmation of the clinical symptoms and signs
observed byindividual patient/physicians without
a detour through the medical modlebut by
attending to directly observed individugihess
structure, with mutual transductive confirmation

www.investinme.org Pagellof 108


http://www.investinme.org/

Journal of iIME Volume 6 Issuellie2012

of the symptom patterns felt directly by a patient
in dynamically congruent patterns observed within
the underoverlying causal systems at diffeite
OMIC scales (genomic, cellular, organ,
physiological system, as well as at tamergent
organismic, organismic/environmental/
epidemiological, etc. scales.

What is in process for our ICC endeavour are the
preparationofl y a9 t KE8AAOAlI YyaQ
Primer/Guidelines and the preparation and testing
of an International Symptom Scale to improve
crossstandardization ofsymptom questioning
when comparing groups of patients wheadinical
epidemiologicaland other statisticalstudies are
being planned

MEFACTS

1978 The Royal Society of Medicine
accepted ME as a nosological entity.

The Canadian Guidelines
Invest in ME are the UK distributors for the
Canadian Guidelines. Described even by NICE as

éhe moststringerd I dzA RSt Ay Sa | O

proper, upto-date clinical guidelines which can
also be used as a base for research criteria.

Findings from the study by Leonard A. Jason PhD
(Comparing the Fukuda et al. Criteria and the
Canadian Case Definition forrGhic Fatigue
Syndrome) indicated that the Canadian criteria
captured many of the cardiopulmonary and
neurological abnormalities, which were not
currently assessed by the Fukuda criteria. The
Canadian criteria also selected cases Wibs
psychiatric ceamorbidity, more physical functional
impairment, and more fatigue/weakness,
neuropsychiatric, and neurological symptomasd
individuals selected by these criteria were
significantly different from psychiatric controls
with CFS. The Canadian Guidelines ioleoa
means for clearlgiagnosing ME&nd were
developed specifically for that purpose.

They are an internationally accepted set of

Invest in ME (Charity Nr. 1114035)

guidelines for which many in the ME community
have been campaigning to be adopted as the
standard set of guidelines foratinosing ME.

3
Myalgic Encephalomyelitis/

Chronic Fatigue Syndrome:

A Clinical Case Definition
and Guidelines for

Medical Practitioners

An Overview of the Canadian
Consensus Document

Bruca M. Carruthors
Marionie 1, van de Sandef

\

A A A A

ME STORY
L KI @S airyoS o6SSy
neurologist after my doctor found | was
Rhomberg's positive, who made me we
did a scratch test on my feet, checked t

weakness in my legs, and said quite
rudely,

"you have ME, | am ngjoing to waste
time doing tests on you

and that was it.

| walked away feeling like | had wastec
this man's time. | pray one day a cure
gAff O2YSRodalaN) ¢ &

- at SNER2Y | § { G2 NR S
http://www.investinme.org/mestorygall
eryl.htm
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has endured for more than seven years. She has
THE DRUG never before experienced anything like this. Her

AND THE POSSIBILITY OF CHANGIN enage son had one time told her that he was not

ure if he could manage to live with someone as

EVERYTHING sick as his mother. Nawhey were able to go to
Author: Jgrgen Jelstad Turkey together for the holidays.
JorgenJelstads aNorwegian journalistand But suddenly it all comes back. The headache, the
' dzi K2NJ 2F GKS R2O0dzYSy il N&hing ddsdes, thé codnitive delineSayid the
Ones: and how ME came to be the most devastating fatigue and malaise. Back to scratch.

O2y iNRPOSNBEALFET RAASHAS 27F421AY (8XGEEKIORYDRY ® NI € ¥3
Norwegiangy I YSR d5S . 2NII2SYRSYYEBNBEKS GENEE ' yyS YI (1

received great reviews from Norwegianitics, after the relapse.

some of them citing it as a mustad for health Sitting in his office at Haukeland University

care workers. It has also been referenced on Hospital, cancer specialist @ystein Fluge scratches
several occasions by somebo2 NI InésQ & the back of his head, puzzled. What really
prominent politicians. Jelstad has a blog: happened to his patient Anne Katrine?

www.debortgjemte.com

For yeas to come he cannot forget what he saw
This article will focus on the recent Rituximab during these months in 2004.
findings in ME/CFS, something Jelstad has followed
closely since he started working on the book in
20009.

Ge¢KSe az22y F2dzyR (KU
always welcome in scienageven if the
2f R 2ySa I®BYyQl o
- Switch off, switch on, The National,
20009.

2004: Patient zero

Anne Katrine walks into the Cancer Department at
Haukeland University Hospital in Bergen in 2004 to
get treatment against the lymphoma the doctors
discovered one year earlier. After four rounds of
chemotherapy the cancer seemed to be beaten,
but suddenlyticame back and she is in for her
second treatment regimen.

2009: Pioneering

In October 2009 | sat in a small office at Haukeland
University Hospital in Bergen, a city on the west
coast of Norway. | remember it well. The two
doctors enthusiast telling of their surprising tale.

| was in the very beginning of researching my book
about ME/CFS when | came across a small pilot
study from the very same people | was meeting for
the first time this day.

Anne Katrine also has ME/CFS since she suddenly
fell ill with mononucleosis in 1997. For several
years she had mostly been housebound with
muscle pain, problems with sleep and great
cognitive dificulties. An overwhelming fatigue and
malaise has made her unable to leave the house
for more than short periods of time.

Five weeks after starting the new treatment
against lymphoma, something unexpected
happens. Suddenly she notices a marked
improvement in all the ME/CFS symptoms that she

Even then, without the extensive knowledge aibo
ME/CFS that | have now, | remember thinking: If
this turns out to be true, it will change everything.
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It was a beautiful sunny day, with snow covering
the peaks around Bergen. On my way to the
meeting withProfessoOlav Mella andDoctor
@ystein Fluge, | saw signs pointing the public to
the mass vaccinations against the swine flu. In a
few weeks Norwegian authorities had spent more
money on buying vaccines than everything the
American government had spent on ME/CFS
research for the last2years.

| remember seeing that as a telling comparison
pointing towards a still grim future for ME/CFS.
But now, | was wondering if these two doctors
story could be a turning point. After 25 years of
controversies, lack of funding, maltreatment,
ridiculeand dashed hopes. Could this be the game
changer?

Dr Fluge was talking about Anne Katrines
remarkable story of recovery from most of her
ME/CFS symptoms, and after those months she
had never let Fluge off the hook. She begged him
to find out what had hapened. And in the end,
Fluge and Olav Mella, the head of the Cancer
Departmentat the hospital, decides to give it a try
even though they have never before worked with
ME/CFS, barely heard of it.

GhdzNJ adF NOAyYy3 LRAYU
autoimmune diseae? And if so, could it be that it
was methotrexate in Anne Katrines treatment that
gl a @2NJAy3
Fluge.

Methotrexate is a medication which dampens the
immune response. It is used in large doses in some
cancer treatments, butiis also used in smaller
doses against different autoimmune diseases, for
example rheumatoid arthritis. Anne Katrine had
gone through three different courses of cancer
treatment, but only with one of them did she
experience a near resolution of her ME/CFS
symptoms. In that treatment she got

methotrexate, something she did not get during

the other treatments.

G2S O2dA R y20 1y26 AT
but our idea was to try to treat CFS with
Rituximab, which is a medication that works
directyontreBOSt f & A Y
Fluge.

Like methotrexate, Rituximab is a medication that
dampens the immune response, but through a

Invest in ME (Charity Nr. 1114035)
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different mechanism. It basically wipes the@ls
out for a few months before they slowly grow
back. Both of these edications are used in the
treatment of cancer and autoimmune diseases. In
2007, Fluge and Mella decided to do a small pilot
study on three ME/CFS patients. One of the three
patients they contacted was Svein.

G. ST2NB hitl @ aSttl OFff¢
discussed with my wife how long | would manage
G2 3I2 2y H6AGK GKAA&A RA&SI
asked his story in a phone interview.

He worked at the local hospital, but after a serious
viral infection ten years earlier he never
recovered. For a long timee tried to stay at work,
but in the end had to give it up.

GL KIF@S 6SSy a2 Attt GKI
get help to get to the toilet. But of course, | still
K2LIJS (G2 3SaG ol O1 d2 62N

Six weeks after his first infusion wiRituximab
something happened. In just a few days Svein
experienced major improvement in all ME/CFS
symptoms.

FLFEOKSNI AY KFa |

aae tl o

g | & Yjust azhdatiréd mét&rd fiom theSroall ffom where

we had to walk. Usually my stay at that cabin had
been just managing to get there, and then | had to

2y KSNJ a9k / Clieonihe ¥oudh 8r¥ha ised dudnty theRwhole stay.

b2g L ¢Syild ailAAy3da gAOGK
In their pilot study, published in BMC Neurology in

early 2009, Mella and Fluge writes:

He could take onaour walks and started to do
carpentry on his house. Myalgic pain was markedly
reduced. Cognitive functions improved remarkably,
and he could now read a whole book without
interruption. The hypersensitivity to noise
decreased. He and his wife confirmedttfeamily

life had improved considerably.
TANAID

a! FTGSNJ vye GNBI 0YS)

i Kvieakend.Befgditrkadnient BcouddIngt eveldveaK (i

g2 LI 3ISasé alAR {OSAyo

0 KS A YY dBUSafted teréwnieeksok rajorirhpfoement Svein

crashed. Back to a life within the fowalls of his
house. All the symptoms came back as fast as they
had gone away. He received a second treatment
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course, and the same thing happened. Major
improvement after six weeks, then ten weeks with
maintained improvement, and then a crash.

In Februarn2009 he got a new infusion.

G¢KSY L KFER (GKS o0Sai
even longer. | started doing carpentry on the
house, made a new roof and new walls, put down
cables. | throw myself at these kinds of projects
when | feel better, because | fetslere is so much

| have undone. As soon as my body functions
F3FAYyX LQY NBIRez¢é al AR

Before treatment with Rituximab, Svein had onIy

0SSy I6tS G2 41 (0K
outside the house.
A¢CKFEG FSSfta (SNNiwmits o

manage to participate. It is like being brought back
G2 tAFS F3IFLAYyZE al AR

The two other patients in the pilot study, one of
them Anne Katrine, and the other a woman in her
early twenties, had similar major improvements
after Rituximab treanent. Mella and Fluge were
themselves surprised when they saw the
astounding pilot results, where the patients at
times experienced near resolution of all of their
symptoms.

G¢eKSYy S FStid GKI %S
YSOKFYA&Y A

20009.

They started a double blinded, placebo controlled
and randomized study on Rituximab in 30 ME/CFS
patients¢ what is called a RCT. Placebo controlled
means that the patients are divided into two
groupsc 15 got placebo (salt water) arid got
Rituximab. Double blinded means that neither the
patients, nor the researchers, know who gets real
drugs and who does not. Randomized means that
it is random which group the 30 patients end up
in. This is considered the gold standard in medical
research on drugs.

At my first meeting with the two doctors that day
in 2009 none of them knew if their study would
turn out positive. They did not yet know which
patients got the drug and who got placebo.

Invest in ME (Charity Nr. 1114035)
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| followed Mella and Fluge closely the next two
yeas. Ups and downs. Uncertainty and promise.
And now we all know: new hope. Let us take a
leap to October 2011.

_ 2011: Praise 3

STIpIOHoa 20 S NE2 a-[vRsy\(g dzNiga i
KAaG2NR 2F GKAA Aéélééc
Al Qa LINE RIBDSdRS LRé\lIé(IE“u A OR |

Shepherd, MD and medical advisor.tdNA& G | A y Q
biggest patient association for ME/CFS, to New
Scientist in October 2011.

Thé&NoAw¥giin Rituximab study had just been
published in PLoS ONE, and it generated a massive
amount of mediacowd} 3S® aLYYdzyS

LIA Ol dNSHES BF KiAd dABNS & DU AR |

Oy KStLI OKNRYAO TI (A3 dx

9 dzN.R Ibaﬂuﬁgmews magazine Der Spiegel.
3SG GKAa GNBI

Never before had a study on a drug in ME/CFS had

{ D Ssueh Promising results.

The study on 30 patients showed that 10 out of 15
patients (67 %) got a significant improvement

from the cancer drug Rituximab which wipes out
most of the Bcells in the immune system. 9 out of
0KS mMn NBaLRyRSNAR 320 |
according to the pper. In the placebo group only

2 out of 15 (13 %) got a significant improvement.
The result was 12 between the groups. Or-9 if
g2dz 2yfeée t221 U0 aYl 22NJ

t & Sthabmott 3fdRE fedpohders | unlikkIwb Ut &
y Fldge ba@k’\'m S| & Sthrée pitotpatiBnts who wee early responders,

started their improvement as late asi3months

after the infusion with the drug. Another

significant finding was that most patients relapsed
when the effect of the Bell depletion wore off,

which is consistent with the effect of such

treatment in some autoimmundisease® & ¢ K dza
we believe that Rell depletion targets a central
player in the pathogenesis of the CFS disease,
RANBOGEE 2NJ AYRANBOUT &€
their paper.

The director of Haukeland University hospital

Stener Kvinnsland, who was not directly involved

in the study, said to the Norwegian broadcaster
¢+H GKFIG KS ¢KFER | aidNR)
ONBI {0 KNRdzZAKE @ 5 KR NY® R D)
most respected cancer researchers with a solid
track recod, and to a Norwegian newspaper he

said that the Rituximab finding was one of the
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most exciting things he had followed in his
professional career.

Professor Carmen Scheibenbogédeputy

Director of the Institute of Medical Immunology at
the Charité Univisity Hospital in Berlin, described
the results of the study as a possible
ONBI {1 dKNRPdAdAKD® a¢KAAZ
For the first time, a therapeutic study has been
conducted with medication that was originally
applied to the immune system, amwhich proved
STFSOUAGS F2NJ |
bto.no.

In Norway, a country where ME/CFS has
generated a lot of media attention the last few
years, the Rituximab study led to a media blitz. For
several days the media reported on the @yl the
lack of good care for the patients and all the
broken promises about better services for ME/CFS
patients from the government and the responsible
health care providers.

It was like Rituximab was a tipping point for not
longer being able to give thenpression that this
disease was not real, or that it was mainly a
psychosomatic problem. Because how do you
argue against a big gun cancer drug? In a way,
Rituximab did not just heal some of the study
participants, it also healed the sekspect of
thousands of Norwegian ME/CFS patients who
finally experienced something else than suspicion
and disbelief.

In a rare public statement the National Institutes
of Health in Norway even apologized to the
patients for the lack of services and years of
mismanagerent.

Before the Rituximab study hit the news, | called
Sheba Medical Center in Tel Aviv to talk to the
Israeli scientist and world renowned expert on
autoimmunity, Yehuda Shoenfeld. He is editor in
chief of Autoimmunity Reviews and has written
severalbooks and published hundreds of scientific
articles on autoimmunity. In a review article in
2009 he wrote that recent findings in ME/CFS
GLRAYGA (261 NR
phenomenon in such patients that, although not
fully understood, is likely to bendanced by the
presence of certain infectious agents and other
I R2dz@l yia¢ o
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aL Olyy20 aleé T2N ada2NB i
disease, but CFS has a lot in common with this
ANRdzL) 2F RAA&ASF&AS&¢éT || 0c
the phone.

At this time he had oly seen Mella anéluges

pilot study on three patients, but he said that what
thegd ®pdited therel lidKsInlicl the sande Mdwinat &
you see when you use Rituximab in diseases like
rheumatoid arthritis and SLE (lupus). Then he said
that if they got positive radts in a controlled

Y 22 N ( &stugyFit wioldSnditate that § geiitral éngchaaisrS

in ME/CFS will be found in the immune system.

| asked him if that would be surprising to him.
Gb2x y20G G2 YS3I 0dz
the idea that CFS belongs in this gradp

I dzi 2 AYYdzyS LI GASyGaeszr al
| have since talked to several international ME/CFS
experts, all of them enthusiastic about the
WAGdzZEAYF O NBadzZ dae ! 4 €1
conference | sat down with one of the most
respected ME/CF8inicians Daniel Peterson, and
asked him his thoughts.

-1 think it is a crucial step forward, he told me.

And then he went on to say that he had seen

effects of Rituximab himself. Several of his ME/CFS
patients had developed lymphoma and therefore

got treated wih Rituximab, one of them for

several years.

Al

- And after starting treatment his ME/CFS
symptoms disappeared, said Peterson.

The future: Persistence

Of course, like everything in ME/CFS, no promising
study without controversy. So the study in PLoS
ONE also met criticism right away. This is science
after all. Controversy is the rule, and more so in
ME/CFS than anything else. A group of prominent
ME/CF3esearchers commented the study at the
PLoS ONE pages, implying the results were
oversold and with methodological flaws, and they
challenged the conclusions. Then one of the world
leading authorities on Rituximab quickly
commented on a lot of flaws in theritics own
criticism. Professor Jonathan Edwards from

Ly 2y 32 A YGhivérsiglcalibgé Yoab$said their criticism

GO2y Gl Aya ASOSNIf SNNENZ
0KS GONRFEQa | dzi K2NB 3JAK
0KS Y2ald O2yaradsSyd sAir
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G Ly Ok vieyhdve to find the cause ME/CFS patients, which then had just been
behind the disease, or else no one will believe us.  published:
If we are right, which | think we are, we will make

it. In a few years | think the scientific community G2 A0K a2 FS¢ LI GASyGasz
gAff KIFI@S (GKS ' yasgSNESIS &ddchrk Yelit isipBShe NiBaiidiPrgfEAwards add2
some of the doubtig critics. Dr Cambridge founchemselves in a decade ago.

It is important to acknowledge, like Fluge and CFS sufferers must be hoping medical researchers
Mella themselves have repeatedly said, that there  are not about to repeat history by rejecting these

is need for bigger studies before concluding on intriguing findings out of hand despite not

Rituximab and ME/CFS. And this study, likeevery K|l @Ay 3 Fye& o0SGGSNI ARSI &
innovative scientific study, also needs to be

subgct for criticism and disagreements to make Against the odds, Jonathan Edwards and his
headway for what we all want in the ergdthe colleagues turned the whole field of RA around
truth. So why did | mention Jonathan Edwards? | through pure persistence. He definitely knows that
did because he has been here, right where ME/CFS paradigm shifts do happen in medicine. No

is now with Rituximab, just with a different stranger from controversy, maybe Edwards gets
disease. And Jonathan \Edrds won the dispute. that old feeling back readg the PLoS ONE study
No one ridicules his ideas anymore. from Mella and Fluge, tempting him to have his

In the 1990s Edwards, together with another say in public. Maybe he knows that the Norwegian
British scientist, Geraldine Cambridge, came up scientists are in for a hell of a ride.

with a theory about possible-Bell involvement in And maybe, just maybe, he wants them to win
rheumatoid arthritis (RA). They met a cold too.

shoulder fom the rest of the research community.
The importance of -Eells was then the only
accepted theory in RA, and therefore most in the

medical community automatically thought that After the article was written Jagrgen Jeldtalso
the theory of Edwards and Cambridge were not conducted a short Q&A session with Dr Flgge
worth pursuing.

But Edwards andif colleagues pursued their idea Q & A

despite the resistance, starting off with a small .
pilot study on Rituximab in five RA patients. with )

"When the patients' B cells disappeared, so did Olav Mella and @ystein Fluge
most of their arthritis," Edwards told New Scientist
in 2001. Three of the fiveatients remained well

for a longer period, while symptoms of the disease
came back in two patients once their B cells
returned.

After years of unproductive battling trying to get
this groundbreaking idea of the importance of B

cells in RA acknowledgedtime medical immune dysregulation, and inflammation probably
community, Edwards talked to the press, and the 5154 is a factor. So right now our hypothesis is that
story made headlines. Something which of course  \e/cEs might be an

made some of his critics even more critical, but it
worked. Finally they got funding for a big study on
Rituximab in RA, and in 2004 the resultseve
published in the prestigious New England Journal
of Medicine. The result? Rituximab turned out to improvement?

be a superlor treatment in the study and suddenly We do not yet know. But we see that with

BOStfd& 6SNB 2y SOSNEO2REQfnehahckeStment some patients have a

continuous major improvement lasting for
months, even years. Another interesting
observation is that some patients hage
worsening of MESymptoms right after the

1. What is your current hypothesis for why
Rituximab works?

Our working hypothesis has been, and still is, that

ME/CFS might be an autoimmune disease. Maybe
it should at this stage be called a disease of

autoimmune/autoinflammatory condition.

2. Why do most of the responding patients
relapse after experiencing several months of

An article on the history of RA and Rituximab in
The National in 20® ends by mentioning Mella
andC f dzfilst&tédy on Rituximab in three
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infusion, which we must remember consists of a
monoclonal antibody, an immunoglobulin. This
worsening may last from a few days to some
weeks. This reaction may tell us something
important and be a clue to pathegesis. There
are no consistent correlations betweenrcsl|
numbers and relapses, but this is also the case
with Rituximab treatment in RA. Another
important thing to understand is why there is a
latency period before response, where some
patients get a rgponse as early as six weeks, while
others get the response only after&months.

3. What kind of followup studies are already
underway?

We have one open label maintenance study on 28
patients. We promised the patients in the placebo
group in the first RCT to be offered treatment if
the study turned out positive, which it did, so this
is an ethical responsibility. But most importantly,
we want more experience and dogesponse data
before doing a larger RCT. If we get adequate
funding, we plan to initiate a multicenter RCT in
more than 100 ME/CFS patients. We also have one
pilot study on six severely disabled patients, four
of them mostly beridden. And recently the

ethical committee in Norway approved a pilot
study trying a TNBIfa inhibitor (Etanercept) on
non-responders to Rituximab. And finally we are
doing different studies on pathogenesis with a
goal of finding biomarkers. In our biabk we have
a lot of samples collected at several time points
during our Rituximab studies, and we are
attempting to unravel the mechanism behind the
disease. From what we see in our studies, we feel
confident that at least in a subgroup of patients
the pahogenesis at some level will involvecBlls.

4. When do you expect to publish more results?
We hope to publish a few articles after this
summer. We have done a lot of experiments on
immune measurements, autoantibodies, gene
expression etc. Some of tluata are negative
findings, but it is important that the negative data
also get published to get the total view of what is
happening.

5. Are you encouraged so far by what you see in
the follow-up studies?

Yes, so far we have not discovered anything that
undermines our previous findings. However, the

disease probably is even more complex than we
originally thought.

Invest in ME (Charity Nr. 1114035)

W2 NHSY WS¢ De Bortgjedndis; i 2 2 |
currently only available in Norwegian. The charity
hopes we carfurther influence the publishers to
have the book translated into English as we feel it
Is currently the best book available to describe the
political situation and the scientific situation
surrounding ME.

r

!??j€

DE

BDRYGJEMIE‘

ME STORY
| started to feel unwell about the age of 11.

| started to feel fatigue, headaches aching
muscles, felt like | had the flu all the time anc
my speech went funny.

| went to the doctors and ended up in hospite
¢tKS&@ RARYQUO 1y2¢ o6KI
went to another hospital.

¢CKI 0Qa ¢gKSyebegan. yAIKI
| felt really ill at that time and a sister said it
was all in my mind.was left on a hard plastic
chair all day. | was struggling to feed myself
and my weight went down to 3 and a half
stone because of the neglect that | had at thé
hospital.

| was close to death so my family took me ot
of that hospital.

It saved my life.

The disgusting treatment that | had at that
hospital | could go on.

- Shelley
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Current status of ME in Sweden

The Swedish ME/CFS Association, RME,
founded in 1993 and restarted in 2002 in order to
support and spread information and knowledge
about ME/CFS to patients and their families, to
doctors, researchers, the public and authorities.

Today RME is a member of
EMEA and has 944
members, 4 loda
associations and 12
supporting groups.

RME

The National Board of
Health and Welfare in
Sweden has registered
ME/CFS as a neurological
disease following the
WHO ICD Classification.

others Professor Emeritus Jonas Blomberg, Clinica
Virology, Uppsala University, Professor Jonas
Bergquist, Analytical Chemistry, Uppsala
University, Dr Per Julin, Danderyd Hospital and
Post Doc Yenan Bryceson, Center for Infectious
Medicine, Karolinska Institutet. Professor Jonas
Bergquist published i2011, with a group of
researchers, a study about protein profiles in the
cerebrospinal fluid in ME/CFS patients. This study
received much attention.

Riksforeningen for Matienter, Sweden

http://www.rme.nu/

The European ME Alliance (EMEAw.eurc-

me.org is a collaboration of ME support charities
and organisations in Europe who intend to provide
a common view and the scientific facts regarding
the neurological illness mygit encephalomyelitis
(ME/CFS).

/ Despite that, very few
patients get the diagnosis
4 ME/CFS in our country.
LY wnanmmI | 06221 6AGK GKS GAQ izS Aa (KS
G2NRE o1 & oNAGGSY o6& mMd YSYO £t GNRGS

their own medical history and described their
present life. The book was completed with facts by
doctors with ME/CFS experience. The book is
today printed n 2100 copies. Of those we have
sent more than 200 free copies to researchers,
specialists, doctors, medical associations, medical
advisers at The Swedish Social Insurance Agency
and politicians all over the country. A translation
from the book is found athe EMEA website.

There have been initiatives taken for establishing
biomedical treatment for ME/CFS in some county
councils in Sweden. Last year a ME/Cliffic in

the county council of Stockholm/Danderyd was
founded byDr Per Julin. Per and his calgue

Indre Bileviciute Ljungar will present their
experiences at a seminar at Region Skane in
autumn. In Ostergotland a ME/CGElic,
Gotahalsan, has been established by the
neurologist Anders Osterberg. In Molndal near
Gothenburg, the Gottfries Clinic @pts patients
suffering from ME/CFS or fibromyalgia. Several
county councils are interested in starting care
units.

A Swedish network of researchers for biomedical
ME/CFS research has been founded by among

Invest in ME (Charity Nr. 1114035)

EMEA are campaigning for funding for biomedical
research to provide treatments and cures for ME.
The alliance was formed in 2008 by national
charities and organisations in Eurofée Alliance
now has representatives fromeRjium, Denmark,
Germany, Holland, Ireland, Italy, Norway, Spain,
Sweden, Switzerland and the UK. The alliance has
been created with a basic set of principles to
provide a correct and consistent view of myalgic
encephalomyelitis (ME/CFS) for healthcare
organisations, healthcare professionals,
government organisations, the media and patients

and the public.

-

Our objective is to establish a UK Centre ¢
Excellence for Biomedical Research into M
We welcome all support. Donations to the
Invest in MEBBiomedical Research Fund wil
be used to support the establishment of thi
facility. Help us by contributing to the Inves
in ME Biomedical Research Fund for ME
http://tinyurl.com/ydh6whu
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Treatment of Myalgic Encephalomyigs/Chronic FatigueSyndrome
(ME/CF$and Fibromyalgia (FM) with at&phylococcusvaccine

Olof Zachrisson MD, PhD
Institute of Neuroscience and Physiology, University of Gothenburg, Sweden
Gottfries Clinic, Krokslatts Torg 5
SE 431 37 MéIndal SWEDEN
oz@qottfries.se

Background

The general scientific strategy evolved from a
seminal observation made by professor Gottfries
in 1958. He then noticed an increasing number of
patients in his clinical psychiatric practice
presenting a fatigue condition similar to the
syndrome that in thel990ies was named chronic
fatigue syndrome or myalgic encephalomyelitis
(ME/CFES). The patients continued to have a status
indicating ongoing mild infection long after they
had recovered from the Asian flu, an influenza
which was epidemic in Sweden in 1938is
observation led to attempts of treatment with
vaccine compounds in order to

modulate/stimulate the immune system and
thereby improve the status of the patients. Clinical
benefit was noted in some individuals after
repeated treatment with a staphyl@ccus toxoid
vaccine (Gottfries, 1999).

Based on this uncontrolled experience, the vaccine
treatment was reuptake in the 1990ies, when the
diagnoses of ME/CFS and also the Fibromyalgia
syndrome (FM) were established within medicine.
The vaccine used in thadinical research,
Staphypan®, contained a mixture of
staphylococcal vaccine and toxoid. It was
manufactured by the Swiss Serum and Vaccine
Institute Berne until 2005 and used for the
prophylaxis of staphylococcal infections, especially
before surgery.

Controlled clinical studies

The first controlled double blind study was
conducted in 1997 and included 28 patients
(Andersson et al. 1998)he study drug,
Staphypan or coloured sterile water as placebo,
was administered subcutaneously on weekly basis.
Thestart dose of 0.1 ml was increased by 0.1 ml
every week up to 1.0 ml. Endpoint ratings were
performed at week 12. Obserwased rating
scales (CPRI%) were used for the primary
assessment of outcomé&ignificant beneficial
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effect was seen in favour ottve treatment and
the drop-out rate was low.

Encouraged by the positive results a second
extended trial was performed.

This was a-Bnonth randomised controlled study,
including 100 women fulfilling the criteria of
combined ME/CFS and FM (Zachrissoal.€2002).
The study drug (Staphypan/coloured sterile water)
was administered subcutaneously in doses of 0.1
to 1.0 ml at weekly intervals for eight weeks and
then in booster doses of 1.0 ml every) week.
Endpoint ratings were performed at week 26.

Main outcome measures were proportion of
responders on global ratings and proportion of
G322R NBaALRYyRSNRERéS RSTA)
a2YLIi2Y NBRdAzOGAZ2Y 2F Xp/
ratings on an observdrased rating scale (CRRS

15). Blind ratings were repeated aeek 32 for
evaluation of withdrawal effects.

The treatment was well tolerated (drequt rate

8%) and 65% responded to active treatment. The
placebo response was 18% (p < 0.001). Patients on
active treatment were significantly more often
G322 R NB.ALhdRENdeterioration

was seen in the Staphypan group only, indicating
the need of longerm treatment in order to

maintain the effect. The majority of participant
wanted to restart the treatment after the study.

Working mechanism

The clinical psitive response to vaccine treatment
gl & F2dzy R NBtFGISR (2 (K¢
immune system.

In corporation with Professor Roland Moéllby, the
Karolinska Institute, the antibody status during
treatment was evaluated (Zachrisson et al. 2004).
In 14 patients receiving active vaccine treatment
and 14 receiving placebo, the serological antibody
status against extracellular toxins/enzymes, cell
wall components, and enterotoxins was evaluated
at baseline and after six months of treatment.
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Significant canges were recorded in the group on 120), nine CPR core items were rated before
active treatment while no change was seen in the as well as during treatment with the vaccine. They

controls. Treatment led to an increase in the were analyzed with Principal Components Analysis
capacity of serum to neutralize alptaxin (p< (PCA) and a model was created using the clinical
0.001) and led to a significant increase in serum rating dda at patient inclusion together with the
lgG to alphaoxin (p<0.01) and lipase (p< 0.01). assumed healthy profiles (Gottfries et al. 2009).
Furthermore, the increase in the serum The patient profiles after start of treatment were
parameters paralleled the improvement in clinical predicted by the PCA model and overlaid for
out-come. Thus, the greater the serological comparison. The predicted values show loadings
response, the greater was the clinical effect. This (black trianglesn Fgure), which have changed
relationship could indicate a working mechsm clearly in direction towards the normal group
of the vaccine. indicating improvement. The data show that this
subgroup of middleaged women after four to five
Long term treatment In longterm studies the @8SEFNERQ GNBFGYSYyld aidatf

safety of the treatment were found good and the effect.

adherence to the

treatment were | Tl D T .
impressive (Gottfries et - ¥

al. 2006).1n one follow | S 1 N

up study, 160 patients T~ 55T, T O ) 2k i

with FM and ME/CFS N~ [T + i

were continuaisly ; T Tal & &% |l

observed during another . 2 i .o~‘. «.‘ 8

year of treatment. The : = "W‘ b1 a1l T @e ==

patients had previously - ‘3 i “: : - . e®

participated in controlled . ;éA: 2 A P el |

vaccine studies and were ' %4 Laal A ‘e (2 o0 o]

continuing on vaccine : | | w4 i ...0:‘,.\‘

treatment with 1 ml ! L+ | N Ml e

Staphypan every'to 41 s 2 T&

4" week. At inclusion the : I S s ;b

mean treatment period . ‘/,,. = ?_f’f*—-mi-—_—‘,—--o»‘_:__._g;_ﬁf» s

with Staphypa was '; ' e A (o pa O

22+10 months. The mean 1 L= P

age of the patients was 1z :
_________ {

.........
................

53111 years. The rating | wzqy
scale CPR®, handled

by medically educated

and trained staff, was used to evaluate efficacy.
Ratings at inclusion showed improvement
compared to start of treatment. Repeated nag)s
during the one year followp period showed
further improvement. The total mean rating CPRS
15 score was reduced by more than 50 %
compared to start of treatment. Five items
(Concentration difficulties, Failing memory,
Irritability, Sadness and Autonac disturbances)
had mean levels below one (range of score&) @t
the time of the last rating, indicating that these
symptoms on a group level were within the range
of normality.In a somewhat younger subgroup of
97 patients (age 48+10 years) with a mea
treatment time of 50.4+17.8 months (variance-30

FIGURE

Scatter plot indicating PCA scores for the model.
Red boxes indicate assumed healthy objects. Blue
points for untreated patients as rated at inclusion.
p Black triangles for treated patients.

Each patient was rassessed with last rating
50.4+17.8 monthgfter study start (h=97) and his
or her individual ratings predicted by the PCA
model. The distribution after treatment with
vaccine (black triangles) showed a shift of patient
scores towards symptom relief.

Adverse events during lorterm treatment

Safey was evaluated continuously. Adverse
events were few and the adherence to the
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treatment was surprisingly fine. During the
observation period of one year on 160 patients, 22
of them (14%) withdrew from treatment.

Very few side effects were seen in relatimnthe
treatment and no severe complications were
recorded. According to the manufacturer, the
vaccine had been used in more than 10 million
dosages over the years, and no severe
complications have been reported.

Our clinical impression is that a majordf/

patients with FM/CFS are prone to infections. In
many cases patients also have an irritable bowel.
The clinical impression was that the frequency of
infections and symptoms of irritable bowel were
reduced during longerm treatment. Our patients
foundthe increased resistance to infections of
great value.

In 2005 Staphypan was withdrawn from the
market. Staphypan was an old product where the
manufacturing process had to be developed to
cope with modern GMP standards in EU and US.
We have tried to finda vaccine that could replace
Staphypan but there is no such product at least in
the western world. We would assume that a
vaccine treatment of the kind presented here
eventually due to a supeantigen effect can be of
use for patients with ME/CFS, FM arabkpibly
other immune deficiency syndromes.

Conclusions

ME/CFS is a disorder of unknown aetiology. In
controlled investigations it was shown that an
immunotherapy, as conveyed by repeated
injections of a staphylococcus vaccine preparation,
Staphypan, wasf clinical benefit for a significant
number of patients. The effect was seen at the
time when the treatment dose of Staphypan has
been increased to 1 ml, the maximum dose used in
our studies. The treatment was continued leng
term with booster injections Bl ml vaccine every
3rd to 4th week in order to maintain the effect.

The treatment was found safe and the adherence
to the treatment was impressive.
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Abstract

We used a modified transcranial sonography
technique to study the cortex of the temporal
lobe, a brain region involved in the processing of
functions that are often compromised Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome
(ME/CFS) patients. We studied the meninges, the
subarachnoidal space and the cortex. The spatial
resolution and the ability to visualize structures of
200-300 pum size, led us to hypothesize that the
linear structues parallel to the subarachnoidal
space could be referred to the neuronal layers of
the cortex. In reatime mode, we could observe
pulsation of the meninges and the cortex
synchronous with the heart beat and independent
of blood flow. This pulsation wasore evident at
the level of the meninges, but it was also
appreciable at the level of the layers of the cortex
and it was not accompanied by any type of flow. In
addition to these findings, we observed that the
subject undergoing the procedure experienced
series of changes that might prove potentially
useful in the treatment of ME/CFS. In particular,
we observed a decrease of tachycardia
accompanied by an increase in systolic blood
pressure and by a significant increase in muscle
strength measured by thdegree of muscle fibre
shortening at the level of the biceps brachii. These
findings, together with the low cost and simplicity
of the procedure, suggest that modified
transcranial sonography has a significant potential
in the study and treatment of ME/GF
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Introduction

Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome (ME/CFS) designates a clinical condition
characterized by a complex simptomatology that
includes, but is not limited to, lonkgsting

disabling fatigue. According to the most recent
classification, it isansidered a neurological
diseaseh y G KS 22NIR | SIfdK
International Classification of Diseases (ICD G93.3)
and it is characterized hyidespread

inflammation and multisystemic neuropathology
(2). As of today, the aetiology of ME/CFS is
unknown and, just like in any syndrome, it is quite
likely that there may be multiple causes leading to
a shared clinical picture. Several events may act as
triggers, from external environmental or
microbiological triggers, such as chemical
exposure or infectios, to psychological and social
factors that may be critical in perpetuating the
symptoms (2). It is worth noting that from the

point of view of evolution of the human brain,
ME/ICFY¥I & 6S RSTAYSR | & |
310z
LIKef23Syee 27
possible relation to evolution.

idKS

For patients as well as for health care
professionals, the issue of treatment of ME/CFS is
a truly dramatic and controversial one. In fact,
proposed treatmentsre as diverse as cognitive
behavioral interventions (9), coiling dragon
needling and moving cupping on back (10),
treatment with Lactobacillus acidophilus (11), or
with antipsychotics (12), just to name a few of the
most recent studies.

Oddly enough, amuag the variety of proposed
treatments for ME/CFS, the application of
transcranial ultrasounds by means of a common
ultrasound imaging machine has not been
evaluated so far. A search of the literature
revealed that transcranial sonography had been
used as aliagnostic tool only in one study
describingcerebral and systemic hemodynamic
changes during upright tilt in CFS (13). However, in
that study, the Authors were focussed on
observation of the middle cerebral artery using
transcranial doppler monitoring,ral did not use
probes and techniques able to study in detail the
cerebral cortex with particular reference to the
gray matter of the temporal lobe. Based on our
background in clinical radiology and anatomy, we
were interested in studying the cerebral coxtef
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the temporal lobe because of the well known
involvement of the temporal lobe in the
processing of functions, such as semantics and
memory, that are often compromised in ME/CFS
patients (14). To this end, we modified the
conventional procedure for tragctranial
sonography and we used a linear probe that is

hnRemallyuged forfimuscigkeletal ultrasound

Imaging. To our surprise, we observed that not
only such a procedure allowed detailed
visualization of the cortex of the temporal lobe, a
finding potentialy important for the diagnosis and
follow-up of ME/CFS patients, but also affected
brain function in such a way that it could be
proposed as a safe and easy treatment for a
variety of diseases including ME/CFS.

Materials and Methods

The ultrasounds used for imaging, also known as
subthermal ultrasounds, are is considered safe
and have been used for foetal imaging in utero,
ahdkidually &v&ryparOof tReAb&d$, indusing

I 002 NRA yidtegiadd LINRA y O AbkdinSof rebora babies through fontanelles. For
LINA Y I { t&nsorasial Bnograplyy e used SrCHsatta S

2 ¥
MyLabFive ultrasound imaging machine approved
for many applications including cephalic (brain)
imaging. We used the default settings for adult
transcranial imaging, but instead of a transcranial
probe, we used a conventional &ar probe for
muscleskeletal examination and we selected 7.5
MHz frequency. Acoustic power was set to 1.0.
The length of the probe was about 4 cne, much
less than the size of the temporal cortex that we
examined that is -B cm. The procedure was
performed at the Laboratory for Exercise Sciences
Applied to Medicine of the University of Firenze
(LSMAM, Director, Prof. M. Gulisano).

The volunteer healthy subject, a certified clinical
radiologist (M.R.), sat in front of the imaging
machine in the positiotne normally uses to
perform an examination, and positioned the probe
on his right temporal region in correspondence of
the acoustic window of the temporal squama (Fig.
1). An improvised support to his right arm was
provided to ensure stability. In this pibion, the
subject was able to look at his own brain while
performing the examination. Heart rate was
recorded 10 min prior to the transcranial
sonography procedure, immediately before,
during the procedure at intervals of 30 s, at the
end of the procedu that lasted 10 min, and 10
min after the end of the procedure. Systolic and
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diastolic blood pressure were recorded 10 min
prior to the procedure, immediately before, at the
end of the procedure, and 10 min after the end of
the procedure. Thickness of theceps brachii was
measured with the same probe, but this time with
the conventional setting for musclekeletal
examination.

Results

During 10 min transcranial sonography, no side
effect was reported. The parameters adopted for
visualization of the temgral cortex allowed to
distinguish the meninges, the subarachnoidal
space and the cortex (Fig. 2). The meninges
appeared as a well organized array of layers of
about 5 mm thickness. The thickness of the cortex
(3.8 mm) led us to hypothesize that we were
observing the temporal areas designated as TG
and TEi.e.those areas involved in the control of
eye movements and balance in standing position
(area TE), social behaviour, mood and decision
making (area TG). It is worth remembering that
most of these fungbns are altered to various
degreesn ME/CF&JI (i A §yipfoan€X?2). The
spatial resolution and the ability to visualize
structures of 20eB00 um size, led us to
hypothesize that the linear structures (alternate
graywhite stripes) parallel to the suirachnoidal
space could be referred to the well known
neuronal layers of the cortex (15). Considering the
role of neuronal layer architecture alterations in
neurodegenerative diseases (16), detailed study of
these layers in ME/CFS might prove instrumental
in diagnosis, prognosis and follewp. With this

type of setting and using Doppler technique, we
could also observe arterial vascularisation of the
meninges and pulsating arteries of less that one
mm diameter could be easily visualized (Fig. 3).
During transranial sonography, we could also
observe a peculiar pulsation of the meninges and
of the cortex that was synchronous with the heart
beat, but was not accompanied by any type of
flow. This pulsation was more evident at the level
of the meninges, but wassd appreciable at the
level of the layers of the cortex. A similar type of
pulsation was described in 1987 by Klose et al.
who used Magnetic Resonance Imaging to study
the oscillation of the cerebrospinal fluid within
the cardiac cycle (17). We have nadance, as

yet, that the observed pattern of brain pulsation
may be altered in ME/CFS patients nor that this
observation may contribute to diagnosis or follow
up. However, the easy reproducibility of the
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procedure as well as the absence of any
discomfort,render this type of approach worth of
further investigation. In fact, it was proposed that
alteration of the secalled cranial rhythmic impulse
might have a role in the pathogenesis of ME/CFS
(18), and spindluid abnormalities are common in
ME/CFS patids (19).

Although the primary goal of our research was to
set up a technique to study brain morphology and
function in ME/CFS patients, while performing
transcranial sonography with the indicated setting,
we noticed that some notable changes happened
in the subject who was at the same time the
operator of the echo machine and the object of
observation. In fact, an illefined feeling of
strength and wetbeing that had been reported
during the first measures prompted us to further
investigate whether thailtrasounds used for
imaging could somehow affect brain function. The
use of transcranial ultrasounds in both military
and civilian settings to stimulate the central
nervous system has been recently proposed
(http://www.darpa.mil/Opportunities/Universities
/Young Faculty Award Recipients.as(80), and

a preliminary study performed at the University of
Arizona demonstrated that transcranial ultrasound
stimulation improved mood and increased heart
rate, systolic and diastolic pressure and decreased
oxygen saturation
(http://www.quantumconsciousness.org/docume
nts/ATUS201101634A.pdlfn the study reported
above, however, transcranial ultrasound
application was performed by an operator and the
subject being investigated did not look at his own
brain while performing the procedure. This
difference might be significant because of the
ensung biofeedback, an effect that has proven
effective in a variety ofonditionsfrom

neurological disorders to cancer (21, 22).

In our study, we observed that heart rate
significantly decreased from 81 beats per minute
(bpm) at the beginning of the prodere to 71

bpm at the end of the procedure, to 70 bpm 10
min after the end of the procedure. Systolic blood
pressure increased from 115 mm/Hg (10 min
before the procedure) to 125 mm/Hg (10 min after
the end of the procedure). Unlike the study
quoted abovediastolic pressure did not change
and remained constant at 75 mm/Hg before and
after the procedure. It is well assessed that
cardiovascular symptoms and hypotension are
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common in ME/CFS patients (23), and it has been
suggested that hypotension associatedh
orthostatic stress may impair neurocognitive
functioning in ME/CFS patients with postural
tachycardia syndrome (24). Therefore, our results
as well as those presented by Hameroff et al.
(http://www.quantumconsciousness.org/docume
nts/ATUS201101634A.pdhay lead to
interventional applications of transcranial
sonography in the treatment of orthostatic
intolerance, one of the major symptoms of
ME/CFS.

The observed increase systolic blood pressure in
the absence of a concomitant increase in heart
rate or diastolic pressure, is of particular
significance for ME/CFS, and it can be interpreted
as if transcranial sonography was associated with
increased cardiac output; in partiar, as if it
increased the stroke volume, an index that is
frequently decreased in ME/CFS patients and is
associated with the most common symptoms
reported in ME/CF$.e. shortness of breath,
dyspnea on effort, rapid heartbeat, chest pain,
fainting, orthostatic dizziness and coldness of feet
(23). The observed decrease in heart rate might
also prove useful in those ME/CFS where
tachycardia is a symptom associated with
neurocognitive defects (25).

In order to determine the anatomical correlate of
the suljectively perceived increase in muscle
strength, we measured by ultrasonography the
thickness of the biceps brachii in relaxation and
maximal contraction, before and after transcranial
sonography (Fig. 4).Ten min before transcranial
sonography, the thickrss of the biceps increased
from 24.9 mm (Fig. 4, panel A) to 38.3 mm during
maximal contraction (Fig. 4, panel B). Ten min
after the end of the procedure, the thickness of
the biceps increased from 24.9 mm (Fig. 4, panel
C) to 43.2 mm (Fig. 4, panel B)eTihcrease in
thickness was accompanied by a concomitant
increase in the angle between the muscle fibres
and the muscle aponeurosis. These results
demonstrate that the subjectively perceived

increase in muscle strength was indeed associated

with a measurale increase in the capacity of the
muscle to contract with significant increase in
muscle fibre shortening.

Invest in ME (Charity Nr. 1114035)

Discussion

The results presented in this study raise the
possibility of using transcranial sonography as a
tool for the diagnosis, followap and treatment of
ME/CFS patients. In recent years the cost of
ultrasound imaging machines is significantly
decreased and a gdoquality apparatus is now
sold (in the year 2012) for about 20.000,00 Euros.
In the hands of properly trained health care
professionals the procedure of transcranial
sonography described here can be used for the
study of brain pulsations and/or rhythmispulses
and for the study of vascularisation of the
meninges. Furthermore, considering that
significant neuroanatomical changes occur in
ME/CFS, and that these changes are consistent
with impaired memory (26), transcranial
sonography may prove a simple aiméxpensive
tool to assess these changes and monitor
progression of the disease as well as
improvements associated with treatments. The
inherent safety of the technique as well as the
absence of discomfort make this procedure quite
acceptable by patientand this characteristics may
prompt extensive studies on a significant number
of patients.

In addition to its use a tool contributing to
diagnosis and followap, our results suggest that
transcranial sonography may also prove useful in
controlling some othe most disturbing symptoms
of ME/CFS,e. chronic pain and mood alterations
as demonstrated by Hameroff et al.
((http://www.quantumconsciousness.org/docume
nts/ATUS2011016344df), hypotension,
tachycardia and muscle weakness.

Figure legends

Figure 1The op;erator (M.R.) applying the probe
to his right temporal region. Sitting in front of the
ultrasound imaging machine, the operator is able
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to observe his own brain in reaime. In this way it
is possible to observe brain pulsations as well as
blood flow through meningeal arteries. We
hypothesize that direct observation of the brain
triggers a biefeedback effect.

Figure 2.

Two dimension image of the temporal region. The
skin layers and the temporal muscle are clearly
visible. The temporal squama appears as an hyper
reflecting (white) irregular line of about 1.4 mm
thickness. The meninges appear as a well
organized array ofiyers of about 5 mm thickness.
The subkarachnoidal space (white arrow) is
identified by two hypeireflecting (white) lines
sandwiching an hypeeflecting (black) space
containing liquor. The size of the sabachnoidal
space was about 0.6 mm. The neurolaglers of

the temporal cortex (3.8 mm thickness) appear as
alternate layers of hypeand hypareflecting
structures. The thickness of the cortex
corresponds to that of the TE and TG areas.

Figure 3. Pulsating arterial blood vessels in the
meninges.

Invest in ME (Charity Nr. 1114035)
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Figure 4.

Two dimension image of the left biceps brachii.
Also in this case the operator applied the probe to
his own biceps.

A. Thickness of the relaxed biceps 10 min before
the procedure; 24.9 mm.

B. Thickness of the contracted biceps 10 min
before theprocedure; 38.3 mm.

C. Thickness of the relaxed biceps 10 min after the
procedure; 24.9 mm. Please notice; this image is
not the same shown in panel A, as clearly visible
looking at the orientation of the fibres.
Nevertheless, the measurement is identidilus
demonstrating the reproducibility of the

procedure.

D. Thickness of the contracted biceps 10 min after
the procedure; 43.2 mm.
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http://www.norfolkandsuffolk.me.uk/surveylink.
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THE IMMUNOLOGICAL BASIS OF ME/CFS:

what is already known?

A compilation of documented immune system abnormalities in ME/CFES from 12831

by Margaret Williams
March 2012

Introduction

There can be few practising health care
professionals in the UK National Health Service
who are unaware of the contentious battleground
in which the disorder myalgic
encephalomyelitis/chronic fatigue sgirome
(ME/CFS) remains mired even though it has been
formally classified as a neurological disorder by
the World Health Organisation since 1969,
currently at ICBL0 G93.3.

Essentially, there are two camps, one consisting of
internationally renowned medicacientists and
clinicians who acknowledge that ME/CFS is a
multi-system neuremmune disorder with

protean symptomatology and who understand the
extensive and compelling biomedical evidence
base that underpins the demonstrated organic
pathophysiology.

Given the extent of this international peer
reviewed published evidence, one would have
thought that no competent medical scientist,
clinician or medical journal could credibly deny or
reject the evidence that ME/CFS is a disorder of
disrupted immune functio, yet this continues to
be the case.

The second camp, a small group of UK
psychiatrists and their adherents known as the
62 Saaste { OKzz2t"%Dedembey & |
1998:1013) choose to ignore this body of scientific
evidence and they continue to subsume ME/CFS

that s/he is suffering from psychogenic disorder
and that the distressing symptoms are merely
ohypervigilance to normal bodily sensatiéns I y
(i 2the gperception of visceral phenoména 6 ¢ K
Cognitive Behavioural Management of the Rost
viral Fatigue Syndrome; S Wessely, et al; Ist-Po
Viral Fatigue Syndrome, ed. Rachel Jenkins &
James Mowbray, John Wiley & Sons, 1991, page
311; Professor Peter White: Presentation to the

. NRAGAAK bSdzNRPLBAEOKAL GNE
College, Oxford, December 2008).

R
S

As key members of the Wessel\h8al are

advisors to Departments and agencies of State, it
is their term and interpretation that is used by
iK2asS 3SyoOArAsSaszs |a GKS
appears to be without limit when it comes to this
disorder.

¢tKS 2S53asSte {OKzathleedo A Yy
GSNIRAOIGS¢ a9 o0& RNERLILY
G/ C{ka9¢ 6KSy SELISBRASYy
JLINC UP, 1% April 1992; BMJ 2003:326:5%87)
YR GKSyYy (2 NBOflaaa¥e
behavioural disorder in the forthcoming revisions
ofboththS 21 hQa LYGSNYlFdGA2yl
Diseases (IG{21) and the American Psychiatric

1 33420A1FGA2Y Q& S5A1F3IYy2a0A(

NBSMOY 2 nRAY o

Most of the Wessely School members also work

2

(

- 20 A i = - r the permangnt health insurance, mdus:;[m nd
6AGKAY GKSANI 26y O2yad N o |eﬁn§n5. A et 1 @
uKsSe )\yafxag Aa UKS alys /aC{a@a?é( cﬁf L]e)\

6/ C{e Ft2ySo IyR mbcﬁcalllyz S*¥ 7‘(¥s§r5€ers rg ex e%l Yom b@nef?payment Th|s
unexphined chronic fatigue ® ¢ KSe& | &4 S acclé Ié" sit ﬁbn f{ésafor some years caused
a functional (behavioural) disorder resulting from . grave tary concern

gNRBY3I | G0N O dzi )\Gbgﬁiﬁveéz
restructuring ol F2NXY 2F O0NI A y
to convince patients that they do not suffer from a

physicald & S| & S abdrant HIEB Y @
belief¢ 02 G23ISGKSNJ ¢6AdK 3INI
0 KS A NJ dedohdBichiBgR® a¢ KS 2 Sa

believe that the more symptoms of which a
patient complains, the greater the confirmation
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R&@WhhsrieindVdredser wedelyhes@isi NE S

a S bu@lish{aooafﬁgpgrfin the Journal of Neurology,

Neurosurgery and Psychiatry in which he appears
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to favour deliberately d®@ S A @A y 3 Thél G A S ypatéervts wiho do not have the disorder in question

GSNY WTFdzyOlA2ylFfQ KI &
WK e a (i SNA OV ivdixing groBwhidh a
includes Professor Michael Sharpe from the UK, a
prominent member of the Wessely School)

LINR LI2&Sa (2
diagnogic term for medically unexplained
neurological symptoms (currently known as

WO2YPSNEA2Y RA&AZ2NRSNIDOL X

neurologists in a large UK region and then
surveying all neurologists in the UK on their use of
the term, (the interviews) revealed founminant
usescWy 20 2NABFYAOQT
disorder and a psychiatric problegras well as
O2yaARSNI o6t S

(found) a majority adhering to a strict

dza S WTdzy Ol A 2Y$
Pleahtrt

LK é a

I YO A IdzA (& X
as useful when engaging with patients. The survey

A Y idseamito/cantraven©edeiéhtany Rilesos | y

scientific procedure.

The Wessely School have for decadissnissed
the need to sugd N.2 dzl J the UiC(@h’t’ef\gIedical
¥ égﬁné‘ KeSo gt AP PAB e dzis

section 3) with which they were involved asserts

that sub3 N dzmlh%yb coisidered a matter of
dxpgrgo a}%ﬁilos%ﬁfﬁ 0 dzii

biomedical eperts have long called for sub
grouping in order to better understand the

th ialogy. and_t effectively direct
thétpuc ibridnibs ik & Has teen bt 3

that ME/CFS patjents wjth.a particulayr immuge,

cba%/%ﬁctidh 4cn tﬁegﬁénlﬂi Favodrati§ ex&rciss, y

interpret GA 2y 2F WTdzy Ol A2yt Qjydhthe ierk of the2iphebnBtiondpeedl 5
2NHF yAOQXd WCdzy OuA2yl t Q fleled publdHid evidehcd thit Poves these dza

to mean a disturbance of bodily function or it can
be used to denote conversion disorder; and by
GSttAY3  LIGASYGH GKSe
they may encourag them to contemplate the
former meaning, without being aware of the latter
X ¢KSNBE A& |
neurologists use medically and with lay people.
hyS | R@Fyal 3s
to use the same term to mean one thittg
O2ftfSIF3dz2Sa YR y2G§KSNJ
meaning allows it to be a common term while
YSFEYAYy3d RAFTFSNBY
thus conceal some of the conflict in a particularly
O2 y (i Sy i AINH 2012 NEBri83(3):2450).

Further muddying the waters is the fact that the
Wessely School use their own case definition of
G/ Cc{¢ O0GKS
121) and they intentionally include within their
GSN¥Ya a/ C{¢ 2NJ a/ C{ka9¢
G F 1 G A 3 dgling tirédiss2 ideed, in the
notorious £5 million PACE Trial, the Chief Principal
Investigator, Professor Peter White (another
prominent Wessely School member), stated at
aSOGA2Yy odc 2 F Subject wilt beR |
required to meet operationaled Oxford criteria

for CFS. This means six months or more of
medically unexplained, severe, disabling fatigue
affecting physical and mental function&/e chose
these broad criteria in order to enhance

38y SNIf A&l 0Af A (Delibérafely toNB é'&&ﬁ'%a“d“@#e?;u 5

broaden entry criteria for a clinical trial purporting
to be looking at people with ME whilst including
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psychiatrists to be wrong, it is reprehensible that

the medical journals for which they serve as peer
Krbvidwersland thé Q&t(ngé% %f%bg;b fo witch tﬁe%/ N.

are advisors continue to permit their disproven

beliefs abqut ME/CFS tq remain unchallenged,

RAGSNESYOS \GiRtehsadtYhat belichts With M&IEFS continue

to suffer iatrogenic harm.

Ortt26a0v ySdNRf 23

(i 12wad dightde S yearsiafo®atPofedddr PaGINEA A
Levine from the Division of Cancer Adbgy,

i KA y 3 &NatioRal Garcer Tn§itids, Bétheddis RadiahdX ® I

pointedoutthata Ly GKS aiddzRe 27
illness such as (ME)CFS, the most important

I ALISOG A& OFaS RSTAYAGA:
illnesses associated with a dysregulated immune
system now must incluel (ME)CFES(Paul H

Levine. Clin Inf Dis 1994:18 (Suppl 1):S60).
MphMYynYmmy

'n Rezoles 2009 sNaey Kimag, grofgsgpr of

Medicine and Immunology, (then at the University
2T aAl YAOD FYR 2yS 2F (K¢
and ME/CFS researchers sa@id. K 2 LJS oté 2 dz
saying that (ME)CFS patients are not as ill as HIV

§ patjeniss ysgli}\ ny icligiggy) time, between the two
illnesses, and | can tell you that if I had to choose
between the two illnesses | would rather have
| L £New York Times, f50ctober 2009).

2011¢commenting on and
supporting the’Norwegian study by Drs Fluge and
Mella that used the antcancer drug Rituximab

with good effect in ME/CFS patients (PloS ONE
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October 2011:6:10:e26358), Professor Klimas said: A Y Y dzy 2 (iwewdléyé-

Galyeé Of AyA Onthefaveriylofite { 2 gwiNdr/&dimia/ManagedFiles/2/GWI11008%2000.

illness that has been termed ME/CFS. Thisis a dog). It must also be recalled that the 1996 Joint

LINR F2dzy Rt @ Aff€ LIRLJzZFGAz2wZelf [/ 2ftfS3SaQ wSLR2 NI :

(http://bergento.no/the-mecfsstudy-by-mella School members were instrumentapexifically

andfluge-is-a-key-studyfor-our-field ). recommended that no investigations should be
performed to confirm the diagnosis (page 45) and
that immunological abnormalitie§ & K 2 dzf R VY z

The situation in the UK is a travesty of both F20dza | GGSYydAz2yXi26F NRA
medical science and human rlghtS, thlngs have C) | dz@ﬁé 13), or that Wesse|y advises that
become so serious and patients with ME/CFS in dJnhe|pU| and inaccurate beliefs about CFS

the UK are so neglecteglindeed, they are treated Ay Ot dzRS GKS F2tf26AyAX/ (
with undisguised contempt and are abused by GANHzE 2 NXA Y Yuae, 28 may 2 NR S |

those working in the very system that is designed 1998:10161026).

to support them-- that discussions are taking

place concerning the European Commission on

Human Rights, as the Human Rights Act is Documented immune system

intended © protect people from neglect and abnormalities in ME/CES
abuse, whatever the source. .

There is an extensive and significant published

In summary, reproducible laboratory evidencebase of reproducible immune
immunological abnormalities in ME/CFS include dysfunction in ME/CFS. All are important, as they
very low numbers of NK cells, with decreased show that for the last 30 years immunological
cytolytic activity; circulating immune complexes problems have been known to underpin ME/CFS.
(two-thirds of MEpatients have circulating (Note that for reasons of sga, extracts are
immune complexes, which are insoluble and can sometimes sequentially condensed).

remain trapped in blood vessels and tissues);
autoantibodies, especially antinuclear and smooth It must be remembered that there are equally
muscle; increased T4:T8 ratio facilitating allergies ~ undeniable evidencéases on the documented

and hypersensitivities (which alys corresponds abnormalities observed in the neurological system
with disease severity); abnormal SIgA; positive (central, autonomic and peripheral, including

IgG3 (linked to gastrointestinal tract disorders); vestibulardysfunction), as well as in the

positive IgM (in his Medical Address at the AGM of endocrinological, cardiovascular, musculoskeletal,
the ME Association on ?SApril 1987, James respiratory, gastrantestinal and ocular systems,
Mowbray, Professor of Immunopathology, St and also on the cognitive impairment that has

MaryQa | 2aLIAGlIE aSRAOGI F { Goeehshovn inN[MEALES200 the proven R Y

someone has IgM antibodies they have either been abnormalities that have been repeatedly

recently infected or they are still infeckedd T | y R démonstrated on nuclear medicine imaging, and in

particular HLA antigen expression. the abnormal gene expression in ME/CFS patients
(indeed, one senior research scientist has stated

DAGSY (KS SEGSyd 27 ks Dasterear moreagping gepes in ME/CFS

. . . . than in cancerse.

involvement with (and influece over) State policy

for ME/CFS, it is notable that, on his own

admission, Professor Wessely does not understand

immunology. On 1®August 2004 in his evidence

to the Lord Lloyd of Berwick Independent Inquiry

into Gulf War llinesses, when discussing

immunology and the shift from Thl to Th2 (as has

been shown to occur in ME/CFS also), Wessely

& | A oY, please do not ask me what that

means because | do not really know. A man has

got to know his limitations and my limitations are

Given the extracts below, readers may be

shocled to learn that in 2012 in the UK,

influenced by the Wessely School, immune

system investigation of people with ME/CFS
remains proscribed by NICE (the National

Institute for Health and Clinical Excellence, to
gK2aS y2YAYylLtfe ol Rd az!
are required to adhere on pain of losing their
registration to practise medicine), and the only
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interventions permitted are cognitive
restructuring and graded exercise.

1983

GhdzNJ NBaSI NOK FyR (KLI
collaboration with us has showronclusively that
postviral fatigue statej.e. myalgic
encephalomyelitis, has an undisputed organic
ol arax®ozsS gSNB Ffaz
receptors on lymphocytese. markers on white
blood cells, that there was an increased
association of pents with the disease with one
particular type of markerThis type of marker is
usually found in patients with immunological
abnormalities of a particular type. We
furthermore were able to demonstrate that there
was impaired regulation of the immuneystem in
patients with the disease, both in the acute and
OKNRYAO adGF3asSxXx®d®sS RAR
occasions and the abnormality persisted. The
abnormality was..of the sort that is found with
persistent virus infection. A number of other
subtle butdefinite immunological abnormalities
GSNBE FT2dzyR YR RS&ONA
found in association with disorganised
AYYdzy2NB3dz | GA2YXPEKAE
AaK26SR GKI G dzaAy3ax
GSataxikKlrd LI GASYyGa
encephalomyelis had definite proven
abnormalities of a specific type (Dr¢ later
Professor- Peter Behan; consultant neurologist.
Symposium on ME, Cambridge, September 1983).

l.j

0

1985

GhdzNJ RSGFAf SR aGdzZRASA
subtle yet objective organic abmuoalities in these
patients. Importantly, nearly all of the patients
studied had increased T cell mediated
adnlmﬁééxzyXéKAOK
OKT4 positive (helpdry R dzO S (Slephén&f & ¢
Straus, G Tosato et.@nn Int Med 1985:102:7

16).

K I

1986

GOAIKGE LISNODSyd 27
significant IgE mediated allergic disease, including
food and drug reactions. The data indicate that
patients have a high association with
hypersensitivity states. Percent positive
responsiveness tdlargens is consistent with the
KAIK RSINBS 2F ffSNB®
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(George B Olsen, James F Jones et Alll Clin
Immunol 1986:78:30814).

1986

2 Ve Raliefh@\Nstudied abNUk 20903amplgs from

LI GASYyGa gAGK a9 Xdeddl dzl
patients with a good clinical diagnosis of ME

KIS OANDdz F GAy3a L3Ia O2)

I 0 f Sadditidn 28% & themthave de@abld lyMaantt (i

Coxsackie virus antibodies in the bloothese
antibodies are made shortly after exposure and

their presencafter many years suggests that the
exposure and the immunisation is continuing. In

F RRAGAZ2YXAUOD KFa 0SSy LJ:
40% of the patients have Coxsackie group specific
antigens bound to the antibody in their blood. The
majority of patientshave high IgG titres of

l yiAo62Re (2 |/ 2Ea&a@Profestob @)

0 KWIAY &8 NaA2 d d NI 2Qa aBIIONNIE 2

the ME Association, June 1986).

1986

LY, KAda C2NBEg2NR .02 5NJ a

S R tu Ma}‘Fét’gd}%‘]%yn&oﬂcetHe@%a & Rdy

SraSés> LINBPY.20SR

Mo 3 YORKD dRGass Ng . ¢

CNBS 544
A A d

convincing evidence that these patients do have
histological, electrophysitmgical and
AYYdzy2ft 23A01E | OoYy2NXYI A

1987

Irving Salit, Associate Professor of Medicine and
MGobiBBoP A te UM Rity bt Tetonddng @ 2
Head of the Division of Infectious Diseases at
¢2NRyYy 02 DSy SNI Findingsintlikiel I f

mild immunagdeitiency, slightly low complement,
o St S bt
which is an interferomassociated enzyme
commonly increased in infectior&his illness is of
major importance because it is so prevalent and

because it has such devastating csequences:
afflicted patients are frequently unable to work

LI G A SNUEO IRNENGER vy NG A BK DisRiiA O | 2

tend to tolerate medications very poorly and many
have a history of drug allergies. Most patients do
not improve on antdepressants and are ually
SEljdAaaArisSte aSyaicineens i:
1987/8:V:3:103107).
aSNIDSR AY

GKSaS LI GASY
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1987 abnormal interferon production and breakdown

US clinicians and researchers who became world ~ @nd)l - L2 2ZNI & Fdzy OUAZYy Ay 3
leaders in ME/CFS (including Drs Paul Cheney, (Nursing Times 1988 January 13:84:2:19).

Daniel Peterson and Anthony Komaroff) noted:

dThese studies demonstrated thaimajority of

patients with (ME)CFS have low numbers of 1088

NKHIT3 lymphocytes, a population that GCKASZ FNIAOES adzYYlF NR AS:
represents the great majority of NK cells in normal  gyndrome and emphasises our assessment of one
individuals. (ME)CFS patients had normal numbers  of jts more common manifestations, allergy. Many

of NKHIT3' lymphocytes, a population that patients report inhalant, foodr drug allergies.
represents a flatively small fraction of NK cellsin - ajlergies are a common feature of patients with
normal individuals. When tested for cytotoxicity the chronic fatigue syndromeAmong the

against a variety of different target cells, patients features of this syndrome is a high prevalence of

with (ME)CFS consistently demonstrated low levels allergy, an allergy that appears to be substantial,
of killing. In humans, studies suggest a correlation  poth by history and by skin testirig (Stepten E

between lowNK activity and serious viral Straus, Janet Dale et al.Allergy Clin Immunol
infections in immunocompromised hostge have 1988:81:791795).

carried out extensive phenotypic and functional

characterisation of NK cells in patients with this 1988

syndrome (and have) found that the majority had
abnormally low numbers of NKHLells.Further
characterisation of such cellular subset
abnormalities and the resulting alteration in

G! GFNRASGE 2F AYYdzy2€ 23
detected, including abnormal T4/T8 lymphocyte
subset ratios, dysfunction of natural killer cells,

guantitative and qualitative NK cytotoxic function ibgo[r)magorzollfeéatélon g:‘gﬁ "f i/r:;ﬂdeg;?sed
will hopefully improve our understanding of the y @ an, ¥ an.

AYYdzy 2 L) K238y sancaigaa o KXReYNeyropial 198g: 4:2:1478).
al. The Journal of Immunology 1987:139:10: 3306

3313). 1988
OWe report patients (who) had a specific deficiency
1987 of IgG1 subclass. The finding of IgG1 subclass
_ A deficiency in these patients is novel, as lone
At the CFS Society, USA, conference held"sri"4 deficiency of this subclass is rare and affected

November 1987, Dr Alfred Johnson said that 97% patients appear to have common variable
of ME/CFS patients have allergies and that allergic  hypogammaglobulinaemia. Further scrutiny of

patients have high helper (T4) cells and low cases (of ME/CFS) may reveal a range of subtle
suppressor (T8) cells, causing eueactivity. Dr AYYdzy2t 23A Ol f(Robest R&adNIBavin A |
Paul Cheney confirmed that the T4:T8 ratio is Spickett et al. Lancet, Jaary 30 1988:24P42).

elevated in two-thirds of cases, and that this is
considered a more reliable marker of the illness

than other markers, saying that there are 1988

A YLINSaaA @S ihmipgemNsdrhufud G A S& & . 5 .
status (an immune function test) and that ¢KS a9 ! aazOA |',_ UA2yQa Y': :
symptoms are caused by a hygermune OF NNASR Fy FNUAOES 2y a:

consultant microbiologist Dr Betty Dowsett, who

g NP (Many virdises (including enteroviruses) can
enter and alter the function of the immune cells
1988 specially designed to destroy them. It is important
- R . _ _ torecognise that these immune abnormalities are _
LY UKS dabSga C20dzae aSOlUgechbhdard®2 UKS DBAZNBAY Ay ¢80
Pamela Holmes reported the view that (ME) PVFS  of free virugs in the bloodstrearoan be counter
isdued 2 I O NASUe 27F | 0SNNbddive § ekoesartibody s produchine
responses involving monokines, lymphokines and Ayazftdzot S WAYYdzyS O2 YLX

response.
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trapped in the blood vessels and tissues

of autoantibodies, particularly antithyroid

FYRXYFAYOGFAY AYFSOUGA2Z2Y AaftibddesSandbadtiRuziXadahtib@ies (135%);

chemical composition of a virus may minticat

of a normal body component (such as brain or
muscle protein) whereupon the immune attack is
misdirected against the host while the virus
disappears unnoticed. Cardiac and other
complications in ME are an example of such an
anomalye @

1988

The Juné 988 issue of The CFIDS Chronicle stated:
6Eminent physicians have publicly stated that this
is primarily a disease of immune dysfunction and
this is substantiated by the very significant

immune abnormalities found in CFIDS patients by
medical researche® ¢KAA Aa |
immune dysfunctios.

1988

G[ @8YLIK20eGS
abnormalities. Dr Paul Cheney and others have
found that the circulating suppressor T cell number
Aa RSONBIFaSR Ay Ylye
CFIDS patnts, the number of circulating B cells is
NERdzOSRXb I { dzNJ €
LI GASyGa KIF @S
from CFIDS patients did not function as well as NK
OStfta FTNRY y2NXI f
study conduatd by a group of Australian
NEaSINOKSNES ¢ OSf f
y: 27
act as messengers for the immune system. Dr Paul
Cheney and other researchers have found elevated
f SoSta 27
also been found to be elevated in many CFIDS

. 1988 o .
LKSy2G8LAYIXKFa NBSSIHt SR

1 A€t SNJ OtBetDepantneent of Qbvicat Epidemiglagy ang
0SSy NI L2 NEreygatvepyegicine gt fog Unjversitysof by OS

low levels of circulating immune complexes (30
50%); elevated ratios of helpesuppressor Tells
(20-0 p72 0 XNBRdAzOSR Ay @A GNP
interleukin-2 and interferon by cultured
lymphocytes; increased Iggositive T and B cells;
and deficient functional activity of natural killer
cells. Some investigators have found increased
levels of circulating intefieron, whereas others
have not. Straus demonstrated a significant
AYONBIFasS Ay f Solfybadenytae f ¢
synthetase activity, an enzyme induced during
acute viral infections (Straus 1985)Anthony L
Komaroff: Chronic Fatigue Syndromes:
Reldionship to Chronic Viral Infections. In:
Persistent Herpes Infections: Current Techniques

W NFaer Piggnogig; EdyGeepgdt RFKrueger, Dharham

Ablashi and Robert C Gallo; Pub: Elsevier Press
1988).

aSOSNI €
A landmark conference/research workshop on
(ME)CFS toodace in September 1988 at the

/ C LWnjversity.ofiPAtthyrghaityvasyathaired vy5

Seymour Grufferman, Professor and Chairman of
/| C

Pittsburgh and Stephen Straus, Head of Medical

Ay RA @A \Rraigy aj tedvatipnallInstitute pf iNiemyt ands R

Infectious Disease (NIAIDRrofessor Grufferman

T dzy OUPR SR XK & REDNBE QRENE KO 2°
LI GASYGaXP[ @ YLK2 1 ReBHAzY QBA FNRRSH laa F&K A QK

use of this term on the basis of the immune
dysfunction that has leen observed in this

| £ Ldeukin2Aeyels avar S Ngisgraer. Jefyesal researchers noted that the

pathophysiology of (ME)CFS includes an

LI GASyGaxXxoLy 02y Of dza A 2 y sinagprogriaty @é/ernflaramatory regpdngesTg f

immune system tests are abnormal in CFIDS
patients and indicate that there is immune
ReaFdzyOQUAzy Ay ddQusalBER AY
Dorman. The CFIDS Chronicle, September 1988).

1988

0On immunological testing, we and others
(Dubois 1984; Jones 1985; Straus 1985; Tosato
1985; Olson 1986; Caliguri 1987) have found
evidence of subtle and diffuse dysfunction: partial
hypogammaglobulinaemig25-80%); partial
hypergammaglobulinaemia (1€20%); low levels

Invest in ME (Charity Nr. 1114035)
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CFIDS Chronicle, October 1988).

GKAA AffySaas
1988
G¢CKS CKANR LYGSNYFGAZ2YL §

Barr Virus and\ssociated Malignant Diseases was
held in Rome on3¢ 7" October 1988. For the

first time, scheduled presentations and a round
table discussion on paosiral chronic fatigue
syndrome (CFIDS, [ME]CFS) were included in the
programme. Dedra Buchwald MDin the

University of Washington presented an overview of
the laboratory abnormalities which have been
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F2dzy R A Y
complexes have been observed in an average of
pdg: 2F dag9uv/ C{
number or percat has been observed in up to
75% of patients, and NK cell function has also
0SSy F2dzyR G2 068 R)\Y)\
F oSNNI GA2Yyaxa dzLJLJ2 NJi
underlying organic pathology ®

Yy A&
idKS

Drs Nancy Klimas and Mary Ann Fletcher et al
noted the incr@se in numbers of a certain subset
of B cells which are associated with autoimmune
RAaSI aSs Sidghificant iomRuhofogioal o
abnormalities have been recognised in this group
of (ME)CFS patient3.he possibility of an

underlying immunodeficiency shdube considered
as a potential aetiological mechanism in the

Y I GdzNF £ KA &G 2 NFEhe @ADSH KA &
Chronicle, November/December 1988).

1989

Susan Dorman commented on the study by Drs
Paul Cheney and David Bell that was published in
The Annals of bernal Medicine 1989:110(4),
noting thataverage levels for K2 were

significantly higher in (ME)CFS patients than for
controls. The average serum-Bvalue for Dr

/| KSySeQa LI GASydGa o1 a
F2NJ5NJ . St Qa Le]1urt"ll,1&-29\/¢1ufea
was 55.5 U/mL. The average serum2lifor the
controls was 1.4 U/mL. The normal range for the
assay used is less than 5 U/miiThis objective
immune system abnormality may also help to

f SAAGA YA A YThe REDSRArénisle, a S ¢
Januay/February 1989).

The same issue noted the NIAID press release of
15" February 1989 which quoted Dr Stephen
Straus:dMany physical and immunologic features
of (ME)CFS cannot be explained by psychiatric
At f ylt3igcinéted that in 1988 congressional
hearings, Dr Anthony Fauci, NIAID Director (the
NIAID being a division of the NIH) reported that
the basis of CFIDS involves immunological
aberrations.

The issue also carried an article by Dr Susan Levine
from Mt Sinai Hospital Department of
Immunologyb S¢ |, 2NJ] X 2V
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YR 9YR2ONRY 2f
inwhich shesaidi! £t f SNAAO Yl YyATS

LI G A Sy ( & Xoftén seeishandIh ihandwith gértamy  OSf €

immunodeficiencies, such as the absence of IgA

FYR 2F &LISOAFTAO L3ID &dz0¢
AKSRXCKS AYYdzy2t 23A0
KelLRiKSasSa 2F |y

1989

Thel Y a9 ! 2a20AF GA2Y LJdzo f

CAYRAY 3Iaé¢ A brPatér R&hda inm dpy i
Glasgow has made some remarkable new findings
 62dzi a9 Xd¢K2dzaAK OSft f ¢
are lacking a particular antigen (an antigen is a
substance that stimulatethe production of
antibodies). This abnormality appears to be

unique to ME.On measuring levels of Interleukin

156 (a chemical messenger of the immune system)

ig ME/sffiqreryad comparing them with normal
OZ)[U NEfaxXAd ¢l a F2dzyR
0KS Wy2NX¥IfQ O2y GNPt
ml (sic-- ? picograms/pg per mlwhile in people
with rheumatoid arthritis it was up to 51. In
many people with ME it was around 20,000 (this
is not a typographical error). HLbis known to
turn on the production of other chemical
YSaaSyaSNaEXoF Ol 2y
production (and) decrease the white del
O2dzy G X®L G | LIISFNBE FNRY |
ME sufferers have abnarmalities of the immune

Jefem I3 the'cdse &fjﬁd\@o Eohdrmbafwerd ” NB

GF
I NI

iKS f

”t Sevdisthat thk Bb3whieh was doing the

measurements thought there had been a
mistake¢ &

1989

The San Frarszo (ME)CFS Conference was held

on 15" April 1989; notably, Dr Jay Levy, a well
known AIDS researcher at the University of
California, informed healthcare professionals that
CFIDS may be linked to the eventual development
of multiple sclerosis (an autoinume disease) and

& | A tRinkdhis is a new agent that is clearly
attacking the immune systeml. Y R g KI (i @& 2
ASSAYy3a Aa Iy AYYdzy2ft 23AC
allowing a reactivation (of common viruses) very
AAYAE LN G2 6 KL GpoigtBut that &
wSONB y2G 2dzaid SEIF YA y A
fatiguecg SQNB t 221 Ay 3 |
immunological disorder¥ ®¢ KS | 3 Sy
underground by the immunological reaction, you

)
y 3
22 )
A

a! tt SYRET L6 Yedhd parayh@ersiofittie ®
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R A & StellausSthigis an autoimmune response to
something; autoimmunelike parameters

Ay Of dzih&nBed B4 helper cell numbers (and)
decrease in T8 cells, which is a model in the MRL
mouse for autoimmunitg ®

At that Conference, Drs Anthony Komaroff and
Paul Cheney outlined some of the laboratory
findings in people with CFIDS; these include
lymphocytosis; low level ANA; monocytosis; anti
thyroid antibodies; elevated transaminases;
circulating immune complexeslevated B cell
numbers; depressed levels of IgA; elevated T4/T8
ratio; NK cells not stimulated by R, and
elevated levels of cytokines including IL-2 levels
50 times higher than normalThe CFIDS
Chronicle, Spring 1989).

Dr Paul Cheney noted th@0% of ME/CFS patients
tested had depressed levels of salivary IgA (SIgA),
and thatME/CFS patients with low SIgA levels
tended to have high levels of insoluble circulating
immune complexesMicroscopic analysis of

tissues showed lymphocytic vasculitis thphoid
infiltrates in the blood vessel wall) in 75% of
patients tested.

Reporting this medical conference, (Meeting Place
issue 32), the Journal of the Australia and New
Zealand ME Society (ANZMES) stated in its
December 1989 issuéThe consensus of the
conference was that CFIDS represents a growing

Ay aStt SO0 daf his fellowpiySdiaysO S €
who have continued to chase easy theories about
the psychiatric origin of the disordeand that

5¢ & SNJ R UdbriundslR dontiGued
widespread ignorance of the condition

perpetuates psychological harassment for
YIyegXeo!l IFSySGiAO0 RSTFSOG |
efficacy of a response to infection should

translate into an immunological defect, anthis

has now been established as facthe

reproducible demonstration ofdell abnormalities

in patients with (ME)CFS is the reason we are
discussing this disease in this book on the immune
aealtsSYXotltGASyta gArAiGK Of
(ME)CFS almost alwahave reduced numbers of
AYYdzy2 NE3dzA F §2NB OStfa
consistent are these abnormalities they allow us to
YF1S | LRAAGAGS RAIIy24a)

1989

GhdzNJ Ay@SaidAaalrdAarzya
characterized by objective laboratory
abnormalities. Amore appropriate name for this
syndrome would be chronic fatiguanmune
dysfunction syndrome (CFIDS), since immune
dysfunction appears to be the hallmark of the
disease procesgs OblyoOe 906e& I {
Grufferman et al. In: Natural Killer Cells and Host
Defense. Ed: Ades EW and Lopez'®. 5
International Natural Killer Cell Workshop. Pub:
Karger, Basel, 1989:1445).

a dz3 -

LI YRSYAO 2F AYYdzyS ﬁéé?dq“‘xzyé
984

1989

The Summer/Autumn (Fall) 1989 issue of The
CFIDS Chronicle was a 180 page journal that
reported on numerous conferences on (ME)CFS at
which the immunologicadbnormalities were
confirmed; it also addressed other areas of
medical research into the disorder.

One book in particular was reviewed, this being
G¢KS . 2R& 4G 2FN)Y ¢KS
{ & & (ib$ Rréfessor John M Dwyer (New York
NAL Books, 1988; 2%&ges).The CFIDS Chronicle
reviewer (Dr Dennis Jackson) noted that Dwyer,
an Australian immunologist, condemned the
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& ME)CFS has been associated with abnormal T
cell function These patients have diminished
phytohaemagglutiniinduced lymphocyte
transformation and decreased synthesis of
interleukin. We studied the display of CD3, CD5,
CD2, CD4, CD8 and tM8-defined antigen in
peripheral blood mononuclear cells in (ME)CFS
who fulfilled the (1988 Holmes et al) criteria.
Patients had reduced expsgsn of CD3. These
data indicate that in (ME)CFS, some patients have
T Iymphocytes (Cband CDbpositive ceIIs)
AYY%ﬂ “’m@é /
n?ectlous isease 19 112165
166).
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1989
G45A42NRENBR A YYHoihed &

pathogenesis of (ME)CFS. Reduced IgG levels were

common (56% of patients), with the levels of
serum IgG3 and IgG1 subclasses particularly
affected.The finding of significantly increased
numbers of peripheral blood mononuclear cells
that expressClassll histocompatibility antigens
(HLADR) in our patients implies immunological
activation of these cellsOnce activated, these
cells may continue to produce cytokines which
may mediate the symptoms of ( ME)YGFS o ! w
Lloyd et al. The Medical JournalAddistralia
1989:151:122124).

198
Ghy YSRAOIf KAAG2NRZ
finding is a high frequency of atopic or allergic
illness (in about 5Q T /%’ WX ilAmunologic
testing, we and others have found evidence of
subtle and diffuse dysfunctioh(AL Komaroff & D
Goldenberg J Rheumatol 1989:16:19:2%).

©

1989
In 1989 The CFIDS Association of America
LJdzof AAKSR | &. NAST

from Harvard and Director of the Division of
General Medicine and Primary Care at Brigham
and Wonens Hospital, Massachusetts:
oConsiderable progress is being made in
identifying various objective abnormalities, such
as unusual immune system and nervous system
findings. These advances are important
(because) they identify measurable abnormalities
thati KS LI GASyda OlFyyz2i

1990

On 17" March 1990 Professor Peter Behan from
Glasgow made a presentation to the MAdhglia
branch of the ME Association in Cambridge;
noted that 50% of ME patients cannot produce
steroids in response to stimulus.

1990

On 10"- 12" April 1990 the First World

Symposium on ME/CFS was held at the University
of Cambridge. Speakers presented evidence on

Invest in ME (Charity Nr. 1114035)

0K

{ dzY Y NRi€al rés&arch: ¥ Hasi

acute, latent, persistent and reactive virus/host

vy | aintgyastior @fﬂomthological studies; on

electron microScopy studies; on immunolaogal
abnormalities, genetics and autoimmunity; on
interferons and their role in virus infections; on
muscle studies of abnormal metabolic function;
on cardiac disease in ME/CFS; on lesions in the
brain and on paediatric ME/CFS. The
predominant view was ofa persistent or chronic
viral infection which either gave rise to, or was
the result of, a continuing abnormal immune
responseand abnormalities of the muscle and
central nervous system. Evidence was presented
of an infective vasculitis in ME/CFS. The
Symposium brought together leading
international researchers to review all aspects of
ME/CFS.The proceedings were subsequently

. published as the 724 page seminal textbook on

SMEICES Ghe Cifnical

d Scientit! B8id of Myigic
Encephalomyelitis Chronic Faie Syndrome,

edited by Drs Byron Hyde, Jay Goldstein and Jay
Levy; The Nightingale Research Foundation,
Ottawa, 1992).

1990

The 184page issue of The Spring/Summer CFIDS

Chronicle again covered (ME)CFS conferences and
il foied Fsetioh® T ¥

2 y2 BY Sy Qa, nhtiagithdzSrdnanological

findings in women with endometriosis (often

present in women with (ME)CFS), these being

strikingly consistent with immunological findings

in (ME)CFS in general. They also include the

presence banti-endometrial antibodies in

peritoneal fluid and serum; deposits of

complement C3 and C4 fractions in the

¥ q'_é'n&o%é?riun":\, ??eritoneal fluid and sera, and

increased number of activated macrophages in the
peritoneal cavity.

-

99
G¢KS
oy 2NXIfAGASE

Ho-Yen. JRCGP 1990:40:3B).

o

& dzo 3 NP withdm@uhologitali A Sy (
YI & Kb@S |

199
LY 2NRSNJ G2 OKLF NI OG SNA ¢
manner the status of laboratory markers

associated with cellular immune function in

o
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patients with thissyndrome, patients with

clinically defined (ME)CFS were studidtthe
subjects were found to have multiple

abnormalities in these markersThe pattern of
immune marker abnormalities observed was
compatible with a chronic viral reactivation
syndrome. Asubstantial difference in the
distribution of lymphocyte subsets of patients

with (ME)CFS was found when compared with
normal controls.Lymphocyte proliferation after

PHA and PWM stimulation was significantly
decreased in patients (by 47% and 67%
respectiely) compared with normal controls.
Depression of celnediated immunity was noted

in our study population, with over 80% of

patients having values below the normal mean

The present report confirms that a qualitative
RSTSOG Aa LINBa SKadlls gwilichyi K
might represent cellular exhaustion as a
consequence of persistent viral stimulus. Results
from the present study indicate that there is an
elevation in activated T cell#\ strikingly similar
elevation in CD2CDw26 cells has been repeed

in patients with multiple sclerosisn summary,

the results of the present study suggest that
(ME)CFS is a form of acquired immunodeficiency.
This deficiency of cellular immune function was
LINBaSyd Ay I ff
Klimas et & Journal of Clinical Microbiology
1990:28:6:14031410).

1990

dit is also clear that acquisition of T cell deficiency,
particularly of the CD8 subset, can itself impair
immune regulation and predispose to atopy not
previously experienced by the patiefiree of the
criteria are sufficiently frequent to suggest they
should become part of the routine screening of
such patients, and these are a subnormal level of
CD8 lymphoctyes, a raised serum IgE level and a
L2 aA0A DS Hrthe preséni MBsEgl X @
patients show a 40% incidence of both clinical
FYR f1Fr02NFG2NE S@asbBesry OS
shown that T cell deficiency, particularly of the
suppressor subset, can predispose to atopy, which
can indeed be acquired by patients without a
genetic famiy history.We have undertaken
extensive T cell subset measurements in normal
subjects subjected to psychological stress and
would point out in none of these did we see CD8
levels as low as in some 40% of our ME patiénts
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Sas

( @8ncyaGdzo 2 SOd a5 ,z{ao%[ 2 u;@l%fi)é 81

(JR Hobbs, JA Mowbray et al. Presiebf Biological
Fluids 1990:36:39398).

1990

The CFIDS Association of America held a Research
Conference on 17-18" November 1990 at

Charlotte, North Carolina. Amongst the notable
presentations were the following:

§ Drlrina Rozovsky & LIS I { Avwéldof 2 y
Lymphocytes, Soluble Receptors &IL
LYKAOAG2NR Ay { SNJI

& I AQRrénicdatigue syndrome can be
described as an immune dysregulative
state, characterised by global immune
upregulation with discrete immune
defedist &1 2 xTlelpt cell activation

is mediated by two intracellular signals.
The first signal is the activation of protein
1AYlFaS / Xo¢KS a4S0O2YyR
cell activation is the mobilisation of both
cytotoxic and extracellular calcium. This
activation finallyleads to the secretion of
interleukin2 (1-:2) and the expression ofIL

2 receptors on the surface of T

O S f_Sokbkedt2 receptors have been
TNRY LJ
sclerosis, autoimmune diseases, AIDS,
different types of lymphomas ath
leukaemias and in cancer patients who
use |2 therapy. It is welknown that
patients in Il2 treatment have the same
kind of symptomatology as our chronic
FIFGAIdzS a@yRNRYS LI
measured the levels of these solubledL
receptors and T8 reeptors in chronic
FLOATdzS a&yRNBYS LI 47
found that our patients have an elevated

level of 12 receptor compared to healthy
controls. Their level of soluble T8 receptor
will also be significantly higher than for the

O 2 y (i NP fThe3e\iRoslubted
recépRotsldE2 &nd T8 receptors), which

reflect certain Fcell responses, could be

very good markers for the disease and

may even reflect the degree of severity of
0KS AffySaa¢o

I

i,

27

M1 Dr Anthony Komarof§aid:aOur model for
/ CL5{ fnrdamerkallyithe illness
Ayo2t @Sa || O2YLINBYAAS
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compromised immunity leads to a
reactivation of latent viruses including
HH\W6 and EBV. In some patients, it may
well include the entero, coxsackie, echo,
YR S@Sy LIt A?2
environmental toxins could possibly
O2YLINRYAAS AYYdzyAlGeXd2z2 Kl
data indicates to me is something that will

come as no surprise to any of you, and

that is that CFIDS is not simply a state of

YAYRE @

immune system never returns to a normal
resting state. So these people arean
state of chronic immune activation. What
is the result of this chronic immune

@A NHza S & X Pdctivatién? IKa Activaged whitd gelliist >

doing its duty, it has to be producing a
dértain hiuimbe of lyniplkokines or
cytokines that are working to control the
agent that is irfecting the body. But these
Oeitz21AySa Oly KI @S
affect the brain, the bowel, the muscle,
the liver (which) one sees in CFIDS. So,

~

a

1 Professor Nancy Klim&sher presentation increased cytokine activation can affect
Sy i A inndlogidalLmarkers in many different tissues in the body (and)
6 a9 0/ C{The niost soRpellirg can also cause redi@ation of other
finding was that natural killer cell viruseX ¢ KA & RAA2NRSNI Oz
cytotoxicity in chronic fatigue syndrome by eliminating the causative agent or
was as low as we have ever seen in any quieting down the hyperimmune
disease. This igery. very significant data & & a U Bhatisbmuch clinical
with very, very low levels of lymipocyte information showing that (CFIDS) has
NBaLR2yasS (2 YAG23SyaXoekKBTIEDdIFSR 2 20KSNI A
function was very,very lowg 9% aSl dzSt I S XtainyniibedtiRe@se I dz
cytotoxicity; the mean for the controls I YRXE 2y a2YS 200 aai2,y
was 25. In early HIV and even well into
ARC(AIDSrelated complexNK
cytotoxicity might be around 13 or 14 1991
L‘]S_ NOSyuXe/ KNEYAO _ T k- Aﬁg%ﬁ)rina fgg,ﬁl'\i%g\é)slssue of The CFIDS
patients represent the lowest gytotoxmlfy ~_Chronicle reported in full on the Charlotte, North
2% Tt LR2LdA FUAzZYya o SE@Ra, edhdBrte>Mdting that Professor Nancy
. Klimasdunequivocally stated that all of her
T DrAlan Landag | AViethave found (ME)CFS patients had predictable laboratory
changes in three markers which seem to abnormalities and that (ME)CFSa form of
be the most significant.First, the CD 11 B I Olj dzZA NBR AYYdzy2RSTAOASY(
marker, which identifies the suppressor
cell, decreases/i / CL5{ LI GASYyGaxXo¢cKSNBE A3
also an increase in the CD38 and the HLA
w AYRAOFGAY3 I-“"}\'I-";ri‘g—s}x 2 g . :
(5cytometr)§) has(gee#a u)s/eful tool?ol: gl u In a t.ateﬁ.ile%tf on f@SAprll 1991 by.Dr Elalne
studying a number of diseases, including DeFreitas and Dr Hilary Koprowski regardlpg
cancer, AIDS, and autoimmune disease. It CFI[S/ME to the US House of Representatives
can identify individuals with immue Commltteg on Energy and Commercg
disorders by using a large panel of Subcqmmlttee on Health a_nd the Envwonment,
YIN] SNEX®Ct2p O23d2Y$ ﬁ\ﬁ\l’e?h'tr:ﬂt?”\%glﬁ)i? 'ér?'t?‘g%@k; g“fj"gthel‘ ;
SOARSYOS 2% /5y.FOUA gt a%féFlgD or@?S/MEilﬁotﬁJgut being.tired
1 DrJayLevi b Aifyot lodk at the Researchers have demonstrated numerous

abnormalities of the immune, muscular,
carﬂi?v?sxjglrva%%]ﬁra# r\?r§ous systems in
peeple wi I‘?S ;IS truly a multisystem
disease with a strong component of immune
ReaTdzyOliA2yé o

activation markers, they are raised in both

/] CL5{ YR | Odzi§ @A NI f
AYRA DA RdzI t @l b fuin bff y 2 {
that activated state The agent remains as

a constant thorn, forcing the immune

system to be activated until the agent is
eliminated.In these individuals, the
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1991

oCompared with camols, (ME)CFS patients
showed an increase in CD38 and HI1RA
expression.These data point to a high probability
(90%) of having active (ME)CFS if an individual
has two or more of the CD8 cell subset
alterations. Laboratory findings among (ME)CFS
patients have shown low level autoantibodies,
which may reflect an underlying autoimmune
disorder. A persistent hyperimmune response of
the remaining CD8 cells might lead to an
outpouring of cellular products and cytokinesy
interferon, tumour necrosis factor, interleukin
that are characteristically associated with myalgia,
fatigue, (and) neurological signs and symptoms
associated with acute viral infectiorignless the
immune system is brought back into balance, this
chronic activation affects the individual further
and might eventually lead to other clinical
illnesses (Alan L Landay et al. Lancet
1991:338:707712).

1991

65S&LAGS GKS ONBFR RAGSNBSYOS 2gng

medical community, there is little doubt that
classt allergy and atopy are inexplicably prevalent
in (ME)CFS. In a recent study, a high proportion
(50%) of patients were found to be reactive to a
variety of inhalant or food allergens when
inoculated epicutaneously in the classic manner.
Certainly patiens with (ME)CFS differ
immunologically from their healthy counterparts
and it is this observation, more than any other
today, that is evoked in support of the organic
hypothesis of disease causatién ¢ { i SLIK Sy
Straus. Reviews of Infectious Diseases 1991:
Suppl 1: SB7).

1991

dvarious abnormalities revealed by laboratory
studies have been reported in adults with (ME)CFS.
Those most consistently reported include
depressed natural killer cell function and reduced
numbers of natural killer cells; lovevels of
circulating immune complexes; low levels of
several autoantibodies, particularly antinuclear

and antithyroid antibodies; altered levels of
immunoglobulins (and) abnormalities in number
and function of lymphocytes (Dedra Buchwald

Invest in ME (Charity Nr. 1114035)

www.investinme.org

and Anthony Koraroff et al; Reviews of Infectious
Diseases 1991:13 (Suppl 1): S328).

1991
hdzNJ Ay@SadAaariarzya KI @S
Xl RSONBIFIAS Ay /5y &dzLld

resulting elevation of the ratio of CD4 to CD8
cell€ (Sandra Daugherty, Daniel Peterson et al.
Reviews in Infectious Diseases 1991:13 (Suppl
1):S39544).

1991

oPreferably, patients with (ME)CFS who have
such abnormalities might be considered a subset
of the larger groupi.e. persons with (ME)CFS
who hawe immune dysfunctioa (Gary P Holmes.
Reviews of Infectious Diseases 1991:13:1:S53
S55).

1991

Referring to the seminal work of Dr Elaine
DeEreitas,.the Autumn (Fall) 1991 issue of The .
FEobhibel e ot ok S
Retroviral Infectio and Immune Activation Found
Ay | CL 5 { otherltopids hyludéd & review
of an article published in The Lancet
(1991:338:8769:70:712) by Drs Jay Levy, Alan
Landay, Carol Jessop and Evelyne Lennette from
the University of California School of Mede
SYGALYB®Ry & ! Ol A.OThdiravey Ay
y 2 0 DB Yevyd Landay, Jessop and Lennette
reported the results of their study which further
explored findings that (ME)CFS may be due to one
more immune disorders that have resulted from
exposurdl 2 'y AYFSOGA2dza | 3
studies, white blood cell counts, differential counts
and viral serology studies were performed.
Analysis of all clinical data enabled the research
team to group the patients according to symptoms
number and severityGroup A was comprised of
67 patients whose illness was so severe that they
had less than 25% of their normal daily activity
YR fa2 KFER YdzZf GALX S &c¢
iImmunophenotypic data presented here indicate
that many individuals with symptoms of (ME)CFS
h- S /5y OStft AYYdzyS I O
noteworthy is the statistical evidence that an
individual with two or more of the CD8 cell subset
alterations (increased CD11pCD38, and HL-BR)
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has a high probability (90%) of having active
(ME)CFS. These findingsaronsistent with
chronic stimulation of the immune system
LISNKIF LJA 08 | OQANHzEé O

[ —

99
On 20" December 1991 the Principal Investigator

N

Gt P GASyGa gA0K OKNRYAO 1
reported to have a higher incidence of allergic
conditions. Indeed, it has been speculated that
heightened allergic responsiveness may be a risk
factor for the development of the syndromia
particular, the diverse clinical and immunological
features have been argued to reflect an ongoing
state of immune activatiod (MA Demitrack,

of (ME)CFIDS studies at the US Centres for Disease StePhen E Straus et diol Psychiatry

Control (CDC) , Dr Walter Gunn, had announced to
¢KS / CL5{ OuiSuséllancdiSiugyy Y
does not support the notion that (ME)CFS is a
psychiatric illness ad in fact suggests that it has

an organic basis. Recent published reports
suggest that the immune system may be involved
in this illnesg (The CFIDS Chronicle, February
1992).

199

A major study looking at neurological,
immunological and virologicakpects in 259
(ME)CFS patients found that neurological
symptoms, MRI findings and lymphocyte
phenotyping studies suggest that patieritsY | &
have been experiencing a chronic,
immunologically mediated inflammatory process
of the central nervous systefnandthat & 2 S
think that this is probably a heterogeneous illness
that can be triggered by different environmental
factors (including stress, toxins and infectious
agents), all of which can lead to immune
dysfunction and the consequent reactivation of
latent viruseg (Dedra Buchwald, Paul Cheney,
Daniel Peterson, Robert C Gallo, Anthony
Komaroff et al. Ann Int Med 1992:116:2:1033).

N

1992

GLG Aa (y2ey GKI GO &adzOK
likely to have a history of atopy pdating the

onset of chronic fatigusyndrome (53%).
Patients may have an immune system that
responds oveemphatically to environmental or
AYUSNYL§
YIe y20 o685
(WK Cho & GH StollermaHlospital Practice
1992:221245).

1992

Invest in ME (Charity Nr. 1114035)

ad Aydz A X a LIS O aMB)EFs Priflireratd at Naf@hePexpddrel i
au2Lid ot s SISoving thalbhyd wih phyYoRa8igfiutifirt

1992:32:10651077).

o}

1992

In September 1992 The CFIDS Association

pr2 RdzOSR | y2GKSNJ A&aadzsS 27
OSYyuAdt SR a4/ CL5{Y ¢KS 5

LftfySaaséos 6A0K @lasg ( NR O«
experts including Professors/Drs David Bell,
Leonard Calabrese, Paul Cheney, Jay Goldstein,
James Jones, Nancy Klimasthony Komaroff,
Charles Lapp, Benjamin Natelson, and Daniel
Peterson.

Dr David Bel | ACf¥rential diagnosis includes
rheumatoid arthritis, lupus erythematosus, Lyme
disease, multiple sclerosis, sarcoidosis, hepatitis B,
polymyalgia rheumaticahuman

immunodeficiency virus infection and malignant

R A a S Num8rdusimmunologic abnormalities

have been described in patients with
6a9u0/ C{ X®P5S5SONBI&aSR yI Gadz
perhaps the most reproducible immunologic
FOoYy2NNItAGRE D

Dr Leonard Cabrese(Head of the Clinical
Immunology Section in the Department of
Rheumatic and Immunologic Disease at the
[ £t SOSt YR [/ f Ay AGhowB@ dzy R |
experimental evidence suggests that a portion of

L Bt E) Y Rave bBY LAtk ahe?
guantitative immunologic abnormalities. When
the immune system of patients with (ME)CFS is
challenged, the response is quantitavely

abnormal. Mononuclear cells from patients v_yit}r\u 2y

2 0
YR LI21S6SSR YA(l23aSyXo!
natural killer cells has been proposed to explain
many of these abnormalities ®
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Drs Paul Cheney and Charles Lsaia: T dzy O (CKIRS/p4tiénts have diminished T and B
ammunologic tests have been frequently applied cell function in response to cell activators

to patients with (ME)CFS in pabecause they are (mitogens) in culture The most sensitive is
frequently abnormal and in part because the diminished response to pokeweed mitogen (PWM),
signs and symptoms of (ME)CFS can be explained which reflectgpoor T and B cell interactiorEven

as a consequence of immunologic more remarkable is the very poor ability of NK
dysfunctionX We propose a set of tests that look cells to kill virally infected target cells in

for evidence of Teell activation along with Odzf G dzZNBXt S2LJX S 6AGK /[ CL®
discrete immune def® G & X L YYdzy S (1 SaRAYHBORRKSR by OStf TFdzyOi
more valuable when used as an array or set of look at both mitogen response andW

tests used to determine a pattern of immune cytotoxicity, | believe assessing NK cytotoxicity is
dysfunctiore more important. We also routinely assess B cell

function by looking at immunoglobulin
production. Basically this is accomplished by

Dr Jay Goldsteinoted thatdThe sed rate looking at total immunoglobulins (IgG, IgA, IgM),
(erythrocyte sedimentation rate or ESR)ften Fd L3ID a4dzoOfl aasa oLADD
@S NE (ah 2ngottant observatioecause evidence of viral reactivatiorSerology for

many physicians dismiss ME/CFS as aninfectious 92 yyzy NBF OGA G A2y GANI
disease unless there is a high ESR, but if evidence that the immune dysfunctionow
inflammatory processes are activated in other quantified is of a serious enough nature to cause
ways, the ESR can remain normal or low, which secondary viral reactivatioX ®K S a Al YA 3
does not exclude an inflammatory iliness); SyiliKdzaAl &Y yR SEOAGSYS,)
aLYYdzys O2 Ypbsitiee Arauciday” R understanding of the underlying immune defects
antibodies are encountered very are finally sharply focusedThis clear

FNEdzSy it eXxe9t SAHiGSR S Opdefstarifg oﬂﬂaﬁlﬁuﬂedﬂ%rd@@swrﬂnh@ y S
FYR GKSANI NBOSLIi2NE | NB 2&Fd SYKk SNISME BRI A O | LILINE | OF

Professor Nancy Klimasl AQRivgrodp in Miami Professor Anthony Komaraif | AQRiYstudies

has been actively working to better understand indicate that two additional tests are elevated
CFIDS since 198%his work has focused on the more often in patients with CFIDS: immune
immunologic abnormalities seen in the majority complexes and immunoglobuli® 6L 3DV ¢ @

of patients (and) has helped to develop a sense of

diagnostic certainty in the evaluation of CFIDS

patients, as well as to identify subgroups that are Dr Benjamin NatelsofPofessor of Neurosciences
immunologically different fran the majority of at the University of Medicine and Dentistry, New

/] CL5{ LI GASYyda S@I tdzZ (SRX$3)Saidk¢ S YFReax R iIK& GSa
AYYdzyS S@ltdzr A2y (2 0SS iddexinyimiauNdiobicalidgsfuriction. Addba y 2 (i
only helps classify the patients, but also helps to standard immunological profile, including
RANBSOG GKS OFNB 2F (KS LdirdulatiSg/irimude{cazpl&xes; cgmplement
evaluation must touch on three points: (1) level of levels and IgG subclasses. | have found a rough
TSttt OUADlI GA2YyXDPgKAT S (ckrstdn bethNgen disabilitg andtheMinmd e Bf
2F ¢ OStf I OUAGI A2y X K Sthe¥etests thai Se/paskink PO S ANV A I Ol B
CD3+CD26+ phenotype by flow cytometry, the T such examples of immune dysfunction is often of
OStf SELINBaary3d (NI yaTF S Nidktal vaBelrSassisthdihe sevérgly ill €F2 NI
about 18 percent of circulating T cells express this  patientin2 6 G AyAy 3 RAAFO0AT A
activation marker, while CFIDS patients show
double to triple these levels of activatiarOther
phenotypic markers help to fill out the picture. 1992

CD8+DR, or activated cytotoxic cells, are elevated  On 29 ¢ 4™ October 1992 the First Biennial

in the majority of patients with recent International Research conference on (ME)CFS
exacerbations but seem tomalise during was held at Albany, New York. It was reported in
healthier times. (2) diminished cell the CFIDS Chronicle, Summer 1993; pages74
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Professor Nancy Klimas @&tconsidered the
possibility of a genetic predisposition and by using
HLA phenotyping they were able to provide
substantial support for it; DQ1 and DR4 appear to
be present in a large percentage of the (ME)CFS
population and Klimas et al were investigafithe
possibility that HLA DR4 and DQ1 may be genetic
markers for (ME)CFID®Vhilst HLA DR4 and DQ1
represent less than 5% of the general population,
they were present in 93% of the (ME)CFIDS
population. Charles Lapp (Associate Professor of
Family Medime, Duke University) commented
GThis study establishes that two gene markers
occur frequently in (ME)CFIDS but not in the
ASYSNIf LRLWzZE I A2y E D

Drs David Bell and Paul Chenkscussed the
T4/T8 ratio in (ME)CFIDS, noting tlaw CD8
counts are more likey to occur in (ME)CFIDS than
low CD4 counts, so the ratio is likely to be high in
this disorder(i.e. facilitating an allergic or
hyperimmune response)

Dr Emmanuel Oj@maizereported on the
association between decreased NK cell activity and
the severity of (ME)CFte results confirmed and
extended previous reports demonstrating that a
pronounced and consistent immunological
abnormality detected in (ME)CFS patient is low
NKcell cytotoxicity.

1993

A press release of 'S ebruary 1993 from the
bL! L5 Restaiclir at thé National
Institute of Allergy and Infectious Diseases
(NIAID) report finding subtle immune
abnormalities in people with chronic fatigue
syndrome (CF$hat ultimately may explain why
they develop painful muscles and joints, and
tender lymph nodes and other symptoms

Issuelue2012

type of immune cell T cells that carry helper
molecules, called CD4, on their surfaces. These
cells, known as CD4+T cells, orchestrate the
immune responsE @05 NJ { 6 SLIKSy {
Wiore CD4+T cells appear to change location,
shifting from the blood into the tissues. These
tissuebased cells escapdetection by research

0f22R (SadaaQxoeoLy GKS GA:
molecules that help regulate the immune

response. These molecules can cause mild
inflammation and paird W¢ KS &l YS LIN

pain in the intestines of people with inflammatory
bowSf RA&SIFaSQ alé&a 5NJ o2
member of the team who is an immunologist and
SELISNI Ay AYTFELFYYlFG2NE ¢
dlddzRe gAff O2yliAydzS F2NJ
collected will be analysed to determine if these or
other immune dfierences found vary with time or
O2NNBfFdS gAlGK agyLlizyvya
(The CFIDS Chronicle, Winter 199®3).

1993

On 8" February 1993 The CFIDS Association of

Il YSNA O A & & dzS Reovernmhdt s & &4 |
Finally Confirms Private Sector Resdartmmune
Abnormalities Found in Chronic Fatigue

Syndrome. Federal scientists at the National
Institute of Allergy and Infectious Diseases have
published a study in the January 1993 issue of the
Journal of Clinical Immunology reporting findings

of immuneabnormalities in (ME)CFS patients

which confirms earlier studies performed by
LINA G 0S &SO02NJ NBaSk NOK!
acknowledgement by federal scientists that the
WL5Q Ay /CL5{ A& AYyRSSR
years private sector researchersbe been

publishing similar studies, reporting various

immune abnormalities in CFIDS patieatsb

1993
At the 1993 Los Angeles Conferenc® (@™ May)

Laa20ALGSR AGK GKS At tyDLEL> QIEGce s preseniec by Blofessor

researchers compared blood samples
FNRYXKSIfGKe @2fdzy i SSNA
patients, they found sesral immune differences.
These findings confirm and add new information

to other immunological studies of CF$#ost

notably, the CFS patients had significant
differences in the number and character of one

Invest in ME (Charity Nr. 1114035)
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anc? imas fronrthe \JJnlversity of Miami that
she andher te ave be curately
pgrz\jigt %uo I\#Ef)l S Egﬁs%fs\}v%ﬁae ?
mathematical model of immunological
parameters. This model combines levels of
activated T cells and CD4 inducers of cytotoxic T
OStta sAGK byY OSIhdnor® dzy i
population, 20% of lymphocytes are active at any
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AABSY GAYS® WLY 06a90/ C{
G2NIAYIQOP tKSaS fevYLK?
SO upregulated that they cannot be driven any
harder. Itis as if they have been pushed as far as
they can go and the immune system is completely
SEKI dzad SR¢

At the same conference, Dr Catherine Rivier from
GKS {It1 LyaaadadzisS Upy |
regulation of the immune system has been well
R2O0dzYSyiSR Ay GKS / CL5{
immune activation is responsible for many CFIDS
symptoms has been accepted by most researchers
and physicians. Stress in any form places undue
LINBaadds2NBE 2y GKS AYYdzyS
immune system, interleukin (HL) is produced in
response to stress. IGFIDS, {L may be

obstructed, resulting in a blockage of

corticotropin releasing factor (CRF), an
immunosuppressor. If CRF is not released, the
immune system will remain activated

indefinitelyé (CFIDS Chronicle: Summer 1993).

1993

dUsing the immunophentypic data presented,

we were able to demonstrate that almost 50% of
(ME)CFS patients, especially those with severe
symptoms, showed signs of CD&Il activation
and an abnormal suppressor/cytotoxic Cb&ll
ratio. Our observations strongly suggest that a
large population of (ME)CFS patients have
immunologic disorders and that their symptoms
could be explained by a chronic immune
activation state (and) that (ME)CFS represents a
type of autoimmune disease which a

chronically activated immune system reacts
against the host The 3:1 female/male ratio would
not be unexpected: autoimmune syndromes are
more common in womerBecause of the
autoreactive nature of this condition, it might
also lead to other ilmune disorders, such as well
recognised autoimmune diseases and multiple

a Of S ByAAL&vy et al. Contemp Issues Infec
Dis 1993:10:12-146).

1993

dGhy LI &ad YSRAOI
finding in our studies is a high frequency of atopic
or allergic illness (in approximately §@0%, in

Invest in ME (Charity Nr. 1114035)

3 comtrast tdl &2backgngand Brévaldnde Sf alidGt 0D
OrRYi SBK $ yIR2 IOdxtiauia@odical G NS |
studies suggest that in CFS, the immune system is

in a state of chronic activatiofi (AL Komaroff
Ciba Foundaon Symposium 173: Chronic Fatigue
Syndrome. John Wiley, Chichester 199343.

19 y
0A dysfunctional irr{mI nfe éygteszr‘r]f[oly)/\ ble rzelatgdI A

SALS BHHES THRRTE TN,

very low levels of DHE#Aehydroepiandrosterone,

a naturallyproduced hormone and a precursor of
25 a kN Sy, YR _{§,SaNMady (0 S NI
aéF?DglgaQt%sp irey ver;ll se siﬁvlél o?n%dications

and do not tolerate normallyrecommended dose

levels. Many drug agents, including DHEAea

G2EAO G2 /CL5{ LI GASYy(ac

LINS & ONR 6 S R (DRI2amseS MdC&/ @St a ¢

[ 2dZA &AL YFT ¢KS / CL5{ [/ Kl

Autumn (Fall) 1993).

Two further important points were made in that
AaadzS 2F t KeaiOASingikoQ C21
from San Francisco mentioned something that is
very common but frequently dismissed by

dzy A Y F 2 NIY S R Maily ERIDSPatiengsa Y ¢
experience lower right abdominal pain, which
(Sinaiko) hypothesises is mycotic mesenteric
adenitis, an inflammation & the lymph nodes in

0KS o0R2YSy |a | NBadz G
gKAf AG xA01& [/ I Audodvirhufity L2 )
Aad O2YY22ytfteée aSSy Ay [ CLE

autoimmune condition begins, it cannot be
NEOJSNHESRE

199
G2 KFi Aa a9k a9 Aa |
chronic condition affecting the immune and
OSYy (NIt ySNEesspedivedtheél (1 SY ¢
magazine of the UK ME Association, September
1993, page 10).

w

LJz

199

In September 1993 meetings took place at the CDC
to review the CFS case definition. A common

w

KA &l 2 NEtheméatiCuladd/wasthe Qrigebitinésll ® changeNJ

0 KS yDbrX&y Kiimas (a noted CFIDS
immunologist at the University of Miami)
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adzLILI2 NI SR F F2 NI §
YR AYYdzyS ReéafdzyOluAzy
recognition of the various immune abnormalities
documented by private and publisector
NBaSI NOKSNBEX®DP5NI YEAYIl a
a notebook filled with medical articles on the
immune abnormalities found in CFIDS in defence
of this recommendatiog @

During those meetings, Dr Phillip Peterson
ackrowledged the immune system abnormalities
and the adequacy of evidence to support
immunotherapy, stating thalhe had found no
other disease with such global immune
disturbance (The CFIDS Chronicle, November
1993 and Winter [January] 1994).

1994

An Interndional Meeting on (ME) Chronic Fatigue
Syndrome was held in Dublin on™20" May

1994 under the auspices of the World Federation
of Neurology.

Professor Dr Rainer Ihteom Germany said that
data on 375 (ME)CFS patients demonstrated
various immunologzal changes and
autoantibodies (especially antinuclear antibody
and microsomal thyroid antibodies) in an
abnormally large proportion of patients,
suggesting impaired immunity aridcilitating
transition to autoimmune diseas® @n the basis
of these immundogical serological and organ
specific findings, which affirm previously
published results, it would appear that the
organic nature of the pathogenesis of (ME)CFS
KIa y2g

Dr Jay Levirom San Francisco presented
serological and immplogical data from (ME)CFS
patients, pointing out thatby lymphocyte
phenotype analysis, the T8 suppressor subset
was decreased, a notable and important finding.
He also found that activated T cells were
increased, with the most pronounced increases
seenin the sickest patients, and that NK cell
activity and cytotoxic lymphocyte activity were
both depressed in (ME)CFS patients.

1994

Invest in ME (Charity Nr. 1114035)

OK I y A6¢ Ki Regdie K28R pathway iF (ME)EFS izS
& dbnsiRdhPWitISa® acfivgted immune state and a

role for persistent viral infection in the
pathogenesis of (ME)CFS. The object of this study
LGB t Behsui® Rey paMinetes SIEREA 6 A ( K
synthetase/RNasé antivird pathway in order to
evaluate possible viral involvement in (ME)CFS.
The data presented suggest thab2
synthetase/RNase L pathway is an important
biochemical indicator of the antiral state in
(ME)CF3vidence that this pathway is activated
in (MEXFS was identified in this subset of
severely disabled individuals as related to
virological and immunologic status. This pathway
phenotype could result from chronic over
stimulation due to chronic viral reactivatiofi(RJ
Suhadolnik et al. Clin Inf Dis9¥918(Suppl 1):S96
S104).

1994

oControlled studies of T cells in patients with
(ME)CFS have (shown that) the three most
prominent and apparently reproducible findings

for (ME)CFS patients are as follows (1) Impaired
lymphocyte proliferation in response to

AlAYdzZ FdA2yXKIFa 0SSy NBI
also has been shown to be dissociated from the
potential effect of concurrent mood disturbance on
0KAE NBaALRYyaSd o0HUO XaASO
reported increased numbers of peripheral blood
lymphocytes beang activation markers (such as
HLADR and interleuki2R) in these patients. (3)
Impaired celimediated immune function in vivo is
suggested by reports of an increased number of
reduced or absent DT{delayedtype

688y JRSY2YV AN St]g@ersensitivity)skin testing responses patients

g A UK O dARLIbya.{Chn Inf Dis 1994:18:
(Suppl 1): S138).

1994
a/ 2YLI NBR ¢gA0K (K2asS 27
LI ASyGaQ /5yb ¢ OStfa ¢

CD11b and expressed the activation markers CD38
and HLADR atelevated 8Sf 4 X ¢ KSaS TA
indicate expansion of a population of activated
CD8+ cytotoxic T lymphocytes. A marked decrease
in NK cell activity was found in almost all patients
with (ME)CFS, as compared with that in healthy
O2yGNRf aXe¢eKS NFBadrhata 2 F
immune cell phenotype changes and NK cell
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dysfunction are common manifestations of mye 2F GKS OKF NI OGSNRadi
0 a 9 U Becdqu3ae several immune abnormalities In addition, TNFa can have deleterious effects on
have been associated with this syndrome, the the central nervous system(Roberto Patarca,
disorder has also been termed chronic fatigue Nancy G Klimas et al. Clin Inf Dis 1994:18: (Suppl

AYYdzyS R@aTdzy Ochatagferisi® y R NB:$187%53).
of (ME)CFS is a disordered immune system

characterised by abnormal ceflurface marker Tumour necrosis factor is a cytokine involved
SELINBaaAz2y | yR OSft t dzZ I NJ sysemidayifamniatiay. s pridayyPoleXslinythe
patients manifesting incapacitating symptoms, regulation of immune cells. Increased TNF causes

the CD8+11b+ population is considerably reduced, apoptosis, inflammation and tumorigenesis.

and this reates statistical significanceé

agreement with the findings of other

investigators, a decrease in NK ceflediated lysis 1994

appears to be directly related to symptoms , A = < P N

ng ASNDSR Ay 0a90 /Io c{xeks $8K%% QKRNERAQ T INgAaIA2e 1A
cells may allow for enhanced activation ather syndrome (CFIDS) is a major subgroup of the

CD8+ lymphocytes such as the cytotoxic cells. chronicfatiguea € y RNE YS o/ C{ 0 X®
Activated cells can oveproduce cytokines that mvestlgat_ors have reporte(_j a strong assoma_mon
cause the symptoms characteristic of (ME)EFS between immune dysfunction and a serological

(Edward Barker, Alan L Landay, Jay A Levy et al. viral activgtign pattern among pa.tients in this
Clin Inf Dis 1994:18 (Suppl 1): SH36. group. This finding appeared S|m|!ar to.that for a
(Suppl 1): S35 variety of conditions, such as obnic active

KSLI GAGAAXEFYR a&aidsSwmio f

1994 which a definite association between a particular
B HLADR/DQ haplotype and increased disease

& h @ S elkofoftpatients had elevated levels of frequency has been reported/e thus elected to

one or more of the nine soluble immune examine a cohort of patients with CFIDS, with use
YSRAIFIG2NB GSadSRXLYbutd G Ad KWLABR/DRAYPIMK # siglifitantGgsociation

not in controlsq¢ serum levels of TN&lIpha, 11-1 between CFIDS and the presence of HR®@3 was
alpha, 1l-4, and sIk2R correlated significantly notedX ® ¢KS | 4a20DQ3cauld 2y &
with one another and (in the Q cases analysed) represent an additive effect for patients who also
with relative amounts (as compared to beta have HLADR4 and/or HLA wp X ® ¢ KS NI 2
globin or betaactin) of the only mRNAs LINBaSy SR I NB wasignidamlgzA v :
detectable by reverse transcriptaseoupled Y2NB LINBGIFfSyd Ay LI GASy
polymerase chain reaction in peripheral blood groups. It is possible that DR4 and DR5 are also

Y2y2ydzOf SI NI OSf f & X®d¢KS & SassbdiayeRityl @hancréaiged y5ki of dedeloping
polycellular activatio/f X ® ¢ KS A YYdzyS A & & BTReéaffihdingsistrongly suggest that

readily accessible, sensitive indicator of further evaluation of persons with CFIDS,
environmental or internal changes, and studies including an investigation of an HLA Class |
conducted by different groups over the past few fAY1F3S ReaSl|daAt XoKE&Y RI
years have provided valuable evidence for presented herein suggest that CFIDS, together with
changes in immune status among individuals a variety ofimmuner SRAI 6 SR RA&SI &
with (a 9 0 / ¢ gaid insight into the nosology share similar sequences of pathogenic

and aetiology of (ME)CFS, we assessed patternsof YSOKF yAaYaXoLd Yl eéa 0SS al
soluble immune mediator expression at the protein  subpopulation (of CFIDS), a genetic predisposition
YR Ywb! tS@Sta Ay Th¢gRA JmaRbeltriggereddiminiufologically By/ary huxnier

data presented in this report are consistent with of potential stimuliyesulting in a state of chronic
previous evidace of immune dysregulation immune dysequilibrium This model could easily
among patients with (ME)CFS and point to a explain the recent findings with regard to acute
dysregulation of TNEtumour necrosis factor) viral infections, chronic active viral infection (and)
expression as a distinctive feature of this I £ £ S RHE Kdler, N Klimas, MA Fletcher et al.
conditionX nbalances in TNF and associated Clin Inf Dis 1994:18: (Suppl 1): S1546).

changes in levels of other cytokines may underlie
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1994

G¢KSaS RIdF &adza3asada |
f SoSta 2F by OStft |
Compranised or absent natural immunity is
F3a20AF SR gAGKXI Odzii S

1994

o2 cRl?J\Jr %”Xbﬁr 9‘994’6‘%%?%% e YKy 4

.06 A o aNgHong!

Foce ppLR §(PVE Was; ¢ | g

publlshed it was an initiative of the charity

\ﬁest&a r)g% in @(}\stﬁrjcep and was

AYFSOGAZ2YA adzOK & ! L5 { zS“F)p‘EftE thrﬁ“e%Pfhﬁ\a'ﬁ‘ the

immunodeficiency syndrome®ur results confirm
and extend previous reports that low NK cell
cytotoxicity is a pronounced immunologic
abnormality found in some patients with
(ME)CFX% The fact that NK cell activity decreases
with increased severity and duration of certain
clinical variables suggests that measurement of
NK cell function could be useful for stratification
of patients and postbly for monitoring therapy

for and/or the progression of CFIBEEA Oje
Amaize et al. Clin Inf Dis 1994:18: (Suppl 1):S157
159).

1994

GLY adzyYlFNBXI NBOSYyid RI
presented in this supplement, have continued to
support the possibility th&aimmunologic factors
are important in the development of (ME)CFS.
Several potentially important clues to the nature
of the immunologic disturbance are available.
The time is ripe for more sophisticated
immunologioc hypotheses for the pathogenesis of
(MEYy cC{0 (2 0SS RSJ&MMBRaWRR
Lloyd and Nancy Klimas. Clin Inf Dis 1994:18:
(Suppl 1):S16061).

1994

GAbnormalities of immune function,

hypothalamic and pituitary function,
neurotransmitter regulation and cerebral
perfusion have been founth patients with
(ME/CFS). Recent research has yielded
remarkable data.The symptoms of (ME)CFS have
long been viewed as a neurologic pattern, as
confirmed by other names such as myalgic
encephalomyelitis. A link is being forged between
the symptoms paern of (ME)CFS and objective
evidence of central nervous system dysfunction.
The view that (ME)CFS is a primary emotional
illness has been undermined by recent resedrch
(David S Bell. Postgraduate Medicine
1994:98:6:7381).

Invest in ME (Charity Nr. 1114035)

atl

Wellcome T ust. section on immunology

& 0 I (Vary Yraugs have suggested that an
immunological disturbance could account for the
clinical features of the chronic fatigue syndrome
(and) many have described abnormalities of
AYYdzyS Fdzy OlA2y XdbY OSft
particularly intensively in patients with
(ME)CF8®¢ g2 YIAY LI GGdSNya
abnormality have emerged from detailed studies
2F LI GASYyGaxXiKS FANBRG A
the second is activation of the immune
483a0SYXPwSRdAzOSR by OSt
consistently reporte ®{ 4 N&A Oar ONXR { SN
diagnosing (ME)CFS have improved the correlation
between the results of the immunological
investigations and the clinical features of the
D Ry Oy (2R erBaimeE BridicRA pfagtical
value of immunological tests, as currently
performed, is to giveadditional evidence for an
organic componerg @

1994

The Autumn_ (Eall) 1994 issue of The CFIDS

éfh%mél'e%l?ol'rb 5@estlons and answers in the
aSOUA2y al! al GKS 52002NE

provided by Professor Anthony Komaroff from

Harvard, who is also Chief of the General Medicine

Division at Brigham & 2 YSy Q& | 2 a LJA 0 |

as well as leading a research team for one of the

three NIHfunded CFS Gaperative Research

CentresLy NBLJX & G 2wWhyiddS |j dzS a

6a90/ C{ LIGASYyGa GSYR :

Komaroffwas cleard il KA & A a RalzS G2

NBFOGiGA2Y 2F GKS AYYHeyS 2

went on to explain thatéResearch groups around

the world continue to report that the (ME)CFS

LI GASYyGQa AYYdzyS aegaasSy

chronically stimulated state, as if it is engaged in

a battle againg something it perceives as foreign

to the body. Even though the immune system is

often in a chronicallystimulated state, some

parts of the system seem not to be working very

well --- perhaps because they have been working

122 KINR¢O®
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1994

The Secon@iennial International Clinical and
Research Conference-sponsored by the
American Association for Chronic Fatigue
Syndrome (AACFS) was held in Ft Lauderdale,
Florida, on # ¢ 10" October 1994; it was also
sponsored by the NIH, the CDC and the Unityersi
of Miami.

Dr Seymour GruffermafPittsburgh Cancer
Institute) described an (ME)CFS outbreak in the
North Carolina Symphony Orchestra; the cases
demonstrated persistent decreases in NK cell
cytotoxicity and CD56 and CD16 cell populations
and elevations in the CD4 population. These
alterations were not seen in control subjects and
could not be attributed to stress or gendee
concluded that (ME)CFS cases have a broad
dysregulation of the immune system that persists
over time.

Dr Richard LanhaiiState University of New York)
presenteda study of autoimmune disease in the
families of patients with (ME)CFS and found more
autoimmune disorders in their familiesincluding
thyroiditis, lupus, rheumatoid arthritis and allergy,
causing him to consider that (ME)CFS patients may
have an inheritedjenetic predisposition to
immunological diseases such as (ME)CFS.

Dr Joseph CanndifPennsylvania State University)
provided historical and scientific evidence that
females are more resistant to infection than males
because of upregulation of the immungstem.
However it is because of this upregulation that
women are more susceptible to autoimmune
diseases.

Dr Alison Mawldfrom the CDC) reported that
patients with (ME)CFS suffer from higher rates of
allergy-related symptoms than normal controls
and these were present in 70% of patients
investigated.

Dr James Jongblational Jewish Centre for
LYYdzy2t 2383 5SY@SND =X
4 S A& aA 2 Yhere id litekaRiré that suggests
that allergic patients, when they get sick, have
more symptoms andre sicker longer than other
AYRADGARIzZE £ X! ydzYoSNI 27
have seen increases in their systemic illness when
GNBI SR
Invest in ME (Charity Nr. 1114035)
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Dr Adrienne Benneth ¥ N2 Y . NAIKI Y 3
Hospital, Boston) measured transforming growth
factor beta (TGPB) and found that it was elevated

in (ME)CFS patients, which might reflect the
02Re&Qa | O 0-&yulake anlofeadiv2 ¢ Y
immune system.

Dr Lawrence BorisfiNational Jewish Centre for
Immunology, Denver) measured THFIL-1, I-6
andIL-10 (all associated with lethargy and
inflammation); they found that TN& and INFa
(interferon alpha) were increased in ME/CFS
patients but decreased in major depression. Most
remarkably, I£10 was absent in ME/CFS patients
(IL-10 is produced by allfielper cells and is
stimulated by TN, the presence of which

implies an inflammatory reactionThe absence of
IL-10 supports the characterisation of ME/CFS as
an immune disorder with a defect in the immune
aegaidtsSyQa oAt A Ggdinglindmung dzLJl
reaction.

Dr Irving SaliToronto General Hospital) found

that the percentage of CD4-{lelper cells) was
increased in ME/CFS patients (a finding that is

seen in people with allergies) compared with
chronically fatigued controls who did not meet the
(DC case definition for ME/CH& determined

that ME/CFS patients havé I @ NA SG & 2
immunologic abnormalities (including deviations

in) immunoglobulins, T lymphocyte subsets and
OSft YSRAIFIGSR AYYdzyAleéc

Drs Roberto Patarca, Nancy Klimas and Mary Ann
Fletcher et al(Miami)described three groups of
ME/CFS patients based on patterns of cytokine
dysregulation: (1) dysregulation of TN&/ b
expression in association with changes in serum
levels of IL1a, IL-4, (soluble) IE2R and 111
receptor agonist; peripheal blood mononuclear
cell-associated expression oflb, IL-:6 and TN
messenger RNA, andcell activation; (2) inter
related and dsyregulated expression of soluble
TNF receptor types 1, (s}8R andb2-
microglobulin, and significantly decreased
yinfo1®-pralifecative abtiity; (3) Bignifichidiiyd £
decreased NK cell cytotoxic activity.

Dr Kenny De Meirle{Brussels) studied 149
MRG AB VRS ya Rl w AdiKk /I € {f S NEI
functional abilities using the Karnofsky

gAlK AYYdzy 2 (i KS NI RaFointance Scale (KS) which scores o
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(perfectly well) to 0 (dead). 56 ME/CFS patients
had a functional ability of less than 65 and 62
scored between 65 and 7Blow cytometry was
used to measure cellular immune status and the
majority of immune abnormalities were found in
the ME/CFS gnap with KS scores between 65 and
75. The immune abnormalities included
increases in CD3+HUAR+ve T cells and an
increase in the CD4/CDS8 ratio (an increase in this
ratio is found in allergies); there was also a
decrease in NK cells.

1995

At the ACMAAustralian Complementary Medicine
Association) National Consensus Conference held
on 18" and 19" February 1995 in Sydney, Dr Paul
Cheney presented his protocol for immunological

0 S & G Low I8vEl AMAS that fluctuate
positive/negative are very commovarious
dysgammaglobulinaemias, including high 1gG
levels, low IgG levels and subclass deficiencies, are
fairly common, and C1Q immune complexes can be
common; (using) two colour flow cytometry

looking at various immune activation markers, the
one that wefound the most sensitive is the CD3
CD26 marker for immune activatiomvery

interesting one has been the CD4/CD8 ratjin

the Lake Tahoe patients we see extraordinary
elevations with this ratio, well above 10, we see
10¢ 12¢ 14 as the value of thisatio (due to both
CD8 depletion and CD4 expansibi® 2SQ@S
seen a subset of patients, about 15%, with low CD4
O2dzyiaXd02 Al KU -ass®dibtzy
I f LIKI AYGSNFSNRY f S@St
serum and on cell associated testing, 90%
positik (i & X 0-B iécepior dafi mark immune
activation in the various immune function tests
gAUK NBaLSOG Gz
important to assess the NK killing per NK cell and
y20 2dzad (KS 3INRAa
mitogen stimulatiy’ G S&a G aé o

1995

GhyS NIYXdGA2yIlfS F2N GKS
stems from the experience accumulated with
similar syndromes such as autoimmune and
environmentallytriggered diseases. (ME)CFS may
be associated with certain HLA Class Il antigens,
as are somdorms of environmental disease.
These observations underscore the distinction

Invest in ME (Charity Nr. 1114035)
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between (ME)CFS and psychiatric maladies.
Viruses are frequently reactivated in association
with immune system dysregulation in (ME)CFS
and may contribute to symptomatology

(Rdberto Patarca. JCFS 1995:vol |:3/4:P02).

1995

On 23" September 1995 350 people gathered in
Charlotte, North Carolina, to attend a CFIDS
Association conference at which esteemed
researchers and clinicians from across America
presented current information about (ME)CFIDS.
It was reported in The CFIDS Chrtmidutumn
(Fall) 1995.

Professor Nancy Klimasesented her University
2F aAl YA NB&SEFNODK 3INER dzLX
mechanism of (ME)CFDS, explaining that in this
preliminary modelher group found genetic
similarities very similar to those found in
autoimmune diseases such as lupus
erythematosus. She said that the typical CFIDS
immune system ist y 2 Jordogeéactive,

churning out chemicals in a chronic war against a
real or perceied invader. In healthy people only
20% of the immune system cells (cytokines,
interleukins and interferons) are activated at any
one time, but in (ME)CFIDS, 60% of the cells are
activated. For chronic immune activation to

occur, something must be perpetuing the

ilinésa, &hich may include latent viral infections
such as HH¥, allergies and HPA axis

|y Rdysieigubayion.O S f
az

gSONBS 3ISGaGAY3I cmE>
Dr Jay Levgxplained that once the immune
system is activated, if the cells designed to quieten
the immune response were not available, a

2y

bY ¥ dzy O lidisgageduch ds (MBXEFIDSSttigNtlheithe Tekult.

Based on advanced immunological testing, Levy

TAEE XS0 2ISt | AR RZABKI @ NR2 d@Eay

suppressor cells are not working in (ME)CFIDS
patients and he regularly screens (ME)CFIDS
patients for this potential marler.

LILINR | OK

o

zy 2t 23A0FE |
199
The First World Congress on Chronic Fatigue
Syndrome and Related Disorders, organised by
The Department of Human Physiology at the Vrije
Universiteit, Brussels, with The Ramsay Society,
The World Federation of Neurology and The

ol
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University of Glagow, was held at The European clinical signs (and) specially a high prevalence
Conference Centre, Brussels, dh@11™" 2FXLINRE 2y 3SR AYTfTogether i 2 |1
November 1995. with other results published bys@and other

investigators the data further confirm the
Session V was on the Immunology of (ME)CFS and hypothesis that a reduced or unstable immune
was chaired by Professor Nancy Klimas and by control or delayed immune reaction to persisting
Professor Umberto Tirelli. viruses or bacterial intracellular pathogens @n

triggered by common infections or other
Professor Nancy Klimasa A I YA 0 EheJ2 1 S enyironimental fators¢ lead to achronic neure
IYYdzy 2 L) §K23SySakéda@dF/ 6 ddndud{actvation state and autoimmune

characterised by a state of chronic immune disorderg (Conference Proceedings page 30).
activation and dysfunction, an observation
confirmed by investigators in the US, Australia, In Poster Session | on"l@lovember 1995, Drs
Italy, Germany and the UK. The Miami group has  Mary Ann Fletcher, Roberto Patarca and Nancy
longitudinal data suggestmpatterns of immune Yt AYl a L®lable$eBeptarsandichroni
dysfunction that correlate with the fatigue syndromé = g KAt ad [ 1 I 0Si
relapse/remitting nature of the illness. Specific and P Braun (Aachen, Germany) posted on
patterns of soluble mediators suggest a key role oPatterns of immune dysfunction in patients with
for TNF alpha, and TNF receptdfiami and other | C{€¢ oD
groups have shown that the degree of cellular
dysfunction correlates with illness severity In Poster Session Il on1November 1995, C
(Conference Proceedings, page 28). Demanet, E Joos, P de Becker, B Fischler and
Kenny De Meirleirp a (i S Evidgnte for
Professor Umberto Tirell{Director, Department immune activation in a subset of chronic fatigue
of Medical Oncology, National Cancer Institute, a8 Y RNR Y S, whilsttHa \®héliod, §J Smith

| AL y2Y Lilmiéndlogia LI2 1S 2y YR 9W CAll JINADRdassIIZ & G S|
FOoy 2NNt AGAGEminglogitad 9 O/ C{lEy i A3ASYya IyR LRAGOANI{ -
abnormalities so far associated with (ME)CFS

include a decreased number and function of NK

cells, the presence of chronically activated 1995

circulating T cells, abnormal distribution of T cell On 18" November 1995 Professor Anthony
subsets, monocyte alterations, changes in B cells i omaroff, Director and Professor of Medicine at
subsets, and abormalities in Cytokine serum Harvard Medical School, addressed an audience in
levels or in vitro response of lymphocytes to London. For the benefit of the UK audience, he

YAG2ISYAO AdAYdd FiA2YXOhGSN tirdugnoudid O AsHIE. Withrbiidndd

most likely to be a chronic disorder of the to the |mmune dlsturbance |ME/CFS he said:
immune system probably caused by an infectious &b 2 i KSN.

P3SYyuXgAaK I OKNRYAO A YY&%& +h|9|§ ép%befjw}é %u\éléhe&tP{ree

particular of cytokines and T lymphocytes months ago, in which we basically summaris&@
(Conference Proceedings, page 29). yearsof laboratory studies, conducted on over

_ 7.000patients with ME from two different
Dr Arnold Hilger¢gDusseldorf, Germany) spoke on goqgraphicareas in the States, who over 10 years

a/ C{yYy 9 @l t dditgria Q:nyfe addk b 0 np, ave had 18, OOO lab testsThese patients were

[ 2NNBf I GA2y GAUK LYYdzyS coer‘éré itH'hBafh{ beople of the same age

G/ 2NNBf I 042y -criaeBaispomdhgl U KA g4 &1 All blood samples were tested by
immunological parameters could be evaluated in technicians who did not know if a sample came

472 out of the 505 patients. Significant positive from a healthy or an ME persoie found very
correlation to the 3@criteria score was found in: striking increased frequencies of abnormalities:
CD8+ Jymphocytes, DR+lymphocytes, gamma immune complexes were found nearly 27 times
globulin, 1gM, 1gG, and the number and types of more often in ME patients than in healthy people.
autoantibodies (mainly ANA, ACA, thyr0|dal and Elevated Ievels of |mmun{éqlobul|n G were found

Lk NRGHE FyGAO2RASEOXDOLY K2 NKe fmbRmok Biin the MEBaidits.
INBdzLla 2% LI GASYylGa GAGK Ghaghly sh%éea(vﬂﬁe bidot Heﬁs%veréféuﬁd
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eleven times more often, also several other
abnormalities. So these tests are saying there is,
in the true ME patient, an activation of the
AYYdzyS a8aGSYXPECKSNB Aa
literature that the immune ystem in ME is
chronically turned on. 1 think that the body of
evidence overwhelmingly says there is a chronic
state of immune activation in these patientsas
AT GKS@ FITNB FTAIKGAY3T |
(Perspectives, March 1996).

199
Galye /C{ LIGASy(a
years before the onset of the
A8YRNRYSX{2YSGAYSa
of allergic symptoms or the onset of new allergies
FFGSNI 6SO2YAy3a Aff GAGK
O02YY2y Ay LIS2 L)X Sa)hbgh ( K
prevalence of allergies in the CFS
L2 LJdzf F A2y XDY | y @&
G 2 R Nhashi Eatigue Syndrome. Information
for Physiciansissued in September 1996 by The
National Institute of Allergy and Infectious
Disease; Nationahstitutes of Health (NIH), US
Department of Health and Human Services.

(o))

Kl @5

199

An important paper from Konstantinov and Tan et
al demonstrated the occurrence of autoantibodies
to a conserved intracellular protein (lamin B1),
which provides laboratoryevidence for an
autoimmune component in ME/CFESThe authors
found that 52% of patients with ME/CFS develop
autoantibodies to components of the nuclear
envelope (NE), mainly nuclear lamins, suggesting
that in addition to the other documented
disturbances bthe immune systemhumoral
autoimmunity against polypeptides of the NE is a
prominent immune derangement in ME/CFS.
67% of ME/CFS patients were positive for NE
reactivity compared with 10% of normal controls.
Autoantibodies to NE proteins are relatively
infrequent and most fall into the category of an
unusual connective tissue disease characterised
by brain or skin vasculitisThe authors concluded
that such activatiordcould be the result of various
triggering agents, such as infections or
environmentd toxins. Future work should be
directed at a better understanding of the
autoimmune response of (ME)CFS patients to

(o))
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other NE antigen§ (K Konstantinov et al. J Clin
Invest 1996:98:8:1888896).
Y2NBE S@ARSYyOS Ay G4KS
1996

As presented at the First World Congress on
(ME)CFSéid in Brussels in November 1995,
Hilgers and Frank developed a score for severity of
ME/CES to Cofrelate With hafamhéters of immune
activation. This was effected by a-B0int criteria
score, basic laboratory programmes and
immunological profiles in 505 fiants. In addition,
tests of the complement system, immune
dctivdfidn anarkeEhor@ches larfd GirdlNagteriala
intracellular serology were evaluateSeventeen

LJ- G A SggiificantNgBripidrslnot eurrently MES @DICY 3

case definition were added, these being
resPifatdrgirbectioris, Hatichs, didziheSs,

| Cdyspepsid) deyaa$dSof moidth/eyes, allergies,

nausea, paraesthesia, loss of hair, skin

LIt G A S (iatterationd dy&&ofdiNabionSid) ehestipdiy, & A G A

personality changes, eczema, general infections,
twitches and urogenital infections.A significant
correlation between the criteria score and
immunological parameters could be evaluated in
472 of the 505 patients.The data confirm that a
reduced or unstable immune control or delayed
Immune reaction to persisting viruses or bacterial
intracellular pathogens, possibly triggered by
common infections or other environmental
factors, can lead to a chronic neuroimmune
activation state and autoimmune disorder@CFS
1996:2: (4):3547).

1996

The Third Biennial AACFS Clinical and Research
Conferere was held on 3¢ 16" October 1996

in San Francisco (reported in 67 pages of the
January 1997 edition of The CFIDS Chronicle, to
which grateful acknowledgment is made).

Vicki L Carpmareported on the Endocrinology

{ S&aA 2 y-Assodiaiefl imBwdng 2 Rdzt | A 3
Yy20Ay3 5N w2yl fR Dfl &SN
directly modulates the immune, endocrine and
central nervous systems and that research has
shown that stress can induce viral reaction in at
least three ways. Dr Glaser made a
recommendationi 2 6a90/ C{ TNGSaS|
bottom line is that when (ME)CFS researchers have
discussions about what immune markers to

Page51 of 108


http://www.investinme.org/

Journal of iIME Volume 6 Issuellie2012
YSIF&adz2NBE YR gKeé G2 YSI &dfMB)CHS kaients; DeLanham speculated that
suggestion is to include the hormones because of  autoimmune conditions in the family history might
GKSANI STFSOU 2y AYYdzyS Tizg pedsppsing factor for (ME)CFS.

The Immunology &ssions included the following: Dr Edwad Barker(University of California, San
Francisco) had compared CD+ cell function in
Theresa L Whitesigdé’rofessor of Pathology at the patients with (ME)CFS and contrdRD69

University of Pittsburgh School of Medicine and expression on CD8+ cells was 58% in (ME)CFS
Director of the Immunologic Monitoring patients whilst it was only 33% in controls.

[ FO2NIG2NE G tAdGGQa [ | ySpéeNa lysiy ai andCD3daitiBoRystikllafed COKILIE
her expertise in natural killer débiology and 8 cells was 62% in (ME)CFS and 32% in controls.
immunology to the study of (ME)CFshe ¢KS NBX&aSI NOKSNBE)CRSEOE dzR ¢
recommended stratifying (ME)CFS patients by associated with an increase in CD8+ cell activity
immune profile, noting that the immune F2tt20Ay 3L YR CBHBGeN 8 v ¢
abnormality that has been most commonly found dysfunctions can be common findings in

is low NK cell account and cytotoxic activifiNK individuals with (ME)C { ¢ ®

cells have a number @bles including defending

against viruses, bacteria and tumours and Dr Neil Abbot et alScotland) carried out allergy

interacting with the central nervous system). She and immune marker testing on patients with
said that in most diseases characterised by low NK (ME)CFS and healthy controls, the (ME)CFS
cells such as cancer and AIDS, researchers patients being stratified into three groups based
understand the cause, but in (ME)CFS resleans on severity of symptom&Vhen immune

do not know why NK cells are low. She concluded activation markers wereneasured, CD38 levels
by saying she believes that (ME)CFS is actuallya  were elevated in the sickest patients compared

group of immunemediated diseases and that the with the other two patient groups.
immune system may contribute to the
pathogenesis. Dr Arnold Hilger§Germany) compared immune
panels in 285 (ME)CFS patients, 40 MS patients, 44
Professor Nancy Klimasported on her work rheumatoid disease patients and 100 atopic
investigaing the role of cytokine abnormalities (allergic) dsease patients. 488% of (ME)FS
reported in (ME)CFSignificant elevation of patients had functional abnormalities. Food
tumour necrosis factor receptotype 1 (TNF R1) protein hypersensitivity (Type IV) was more
was found in the (ME)CFS samples and the data common than viral infections in all the patients
was also skewed for TNé, IL-5 and 1E10. This groups studied. The researchers explained that
pattern is similar to thatfound in autoimmune food protein hypersensitivity mighdause chronic
diseases and allergy. immune activation.

Dr Eng Taffrom the Autoimmune Disease Centre Dr Adrienne Bennettieasured the four subclasses

and Department of Cell Biology, the Scripps of 1gG in a caseontrol study;levels of IgG1, 1gG3
institute, La Jolla, Californiegported that of 60 or IgG4, and levels of IgG2 were higher in the
(ME)CFS patients, 68% had evidence of anti (ME)CES cases than controls.
nuclear antibodies, an ingation of autoimmune
disease. The Immunology WorkshopProfessor Nancy

Klimas and Dr Jay Levy moderated thisoRr
Dr Konstantin N Konstantingalbuguerque, New Workshop, the goal being to improve consistency
Mexico) reported that his workk LIN2 @A RS a y &nbng (ME)CFS research studidfe
laboratory evidence for an autoimmune 22NJ] aK2LJQa O2yOf dzaArizya «

O2YLRYSYyl Ay 6a9u/ C{¢od
1 CD4, CDS8, and NK cells should be included

Dr Richard Lanhaigstate University of New York) in the minimum immune panel. The
noted the incidence bautoimmune or other activation markers R, CD11, CD26, CD38
immunological disease in the families of patients and CD69 and the cytokines-R, IL-4, IL-5,

with (ME)CFS, which was reported by 64% of
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[I-6, I.-10 and IE12 are of research
interest

9 NK cell function should be measured as
soon as possible following blood draw,
within 4 hours

1 Researchers should consider the effect of
the endacrine system on the immune
system

1 A chronic infection may be causing the
immune activation seen in (ME)CFS
patients.

1997

On 17" January 1997 Dr Darryl See (Head of the
CFIDS Clinic at the University of California, Irvine)
gave a lecturein Los Angele§ 8 A Gf SR abS 4
/| 2y OSLIia Ay [ dzas
noting the low levels of IgG3 and IgG1 and the
consequent loss of antiiral activity, and the very,
very low levels of HLO in people with (ME)CFIDS,
pointing out that IE10 is a dowrregulator of he
immune system and in normal people calms it
down by decreasing the number of inflammatory
cytokines. He also warned about taking
prednisoned 2dz 2yfeé& Gl 1S
the T-cell activation group. If you have natural
killer cell dysfunctionand you give a lot of
prednisone, your NK cell activity will go down
OFAdZNI KSNDL | yR &2dzQf f
RI'Y3SNRdza ¢ ®

199

Dr Charles Shepherd from the UK ME Association
published an article in the British Journal of Social
Work (1997:2:755760) in which he drew

attention to the most relevant findings to date,
including the immunological dysfunction in
agk/ @I{nOSt alk reported studies have found

f 02N G2NE
GLYYdzy2t 23A0L f ¥|g119f0u7\2y
A8YRNRYSET AYyY {GNI dza {
Syndrome; New York, Mark Dekker, pp 230.

\l

Y v R TIPS By el

501

, Eiting o (Today & gl UK @3

Issuelue2012

systemic lupus erythematosus and patients with
multiple sclerosisRatients with (ME)CFS had
significantly higher levels of lbactive TGBthan
the healthy controls, patients with major
depression, patients with systemic lupus
erythematosus and patients with multiple
sclerosisOf greatest relevance to (ME)CFS are
the effects of TG on cells of the immune and
central nervous gstems. There is accumulating
evidence that TGFmay play a role in
autoimmune and inflammatory diseaségAL
Bennet, AL Komaroff et al. J Clin Virol
1997:17:2:166€166).

1997

aa Q7\ SR
mitogen response, reactivation of viruses,
abnormal cytokine production, diminished
natural killer (NK) cell function, and changes in
intermediary metabolites. The biochemical and
immunologic data presented here identified a
subgroup of indiviluals with (ME)CFS with an

RNas nzy edysfun tion that.is mor
LINE R %l%fguﬁdf han eV|ou§3/5 § 8n'>é§ (anr}ﬁiis

consistent with the possibility that the absence of
the 80kDa and 46kDa RNase L and presence of
the L MW RNase L correlate with_the verlt
(M%G%%%&%%g&% oort 2 I
Suhadolnik, Daniel Peterson, Paul Cheney et al.
Journal of Interferon and Cytokine Research
1997:17:377385).

Professor Suhadolnik explained in lay terms the
significance of this paper (reported by Patti
Schmidt in ABS Chronicle, Summer 1997, page
M T H¥ hasifound a particular place in the
immune system, the-8 RNase L antiviral
éKéNS
I U}O@JN oLy Keg I e KSI
i SRl 450 N § N

physidogically. Your body just keeps going and
going like the Energiser bunny, making ATP and

aQYSGKAyz

ONBI 1AYy3 Al R246yd & bl2S &

1997 found a novel protein in CFIDS patients in that viral
A o LY iKgleo® WwWLY Y2alu Ol asSa:
G¢KS tS@St 2F 0AZ21 OUADS rasdinfetioh hdnks oya dascAdeBifdbiockemitdl O

bwas measured in serum from patients with
(ME)CFS and compared with normal controls,
patients with major depression, patients with

SgSyita GNARIIASNBR o0& (GKS
these antiviral defence pathways are functioning

O2NNBOUGf&s GKS &ALINBIFR 27
Invest in ME (Charity Nr. 1114035)
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{dzKI R2f yAl o0StAS@Sa
are responding t@ central nervous system virus

GKFG AYGSNFSNBa 6AGK
FAIAKG 2FF AYyFSOUA2Yy £ 0
1997

On 16" August 1997 Professor Anthony Komaroff
from Harvard made a presentation at North
Western Memorial Hospital, Chicago, where he
summarised areas of the most exciting research.
He said there were a number of biological and
immunological measures that showqgmise and

he was encouraged by the growing recognition of
0 KS RA Z&elofite brhirhandinot one of the
Y A Y Rié stated that there are objective physical
abnormalities that occur in (ME)CFS, both
neurological and immunological measures,
mentioningspecifically NK cells and autoimmune
findings.

199

\I

A highlyrespected paper by Vojdani and Lapp et al
stressed the importance of cell apoptosis (and the
pivotal role of protein kinase RNA in this) in

a 9 k / @ prominént feature of (ME)CFS is a
disordered immune systemRecent evidence
indicates that induction of apoptosis might be
mediated in a dysregulated immune system by the
up-regulation of growth inhibitory cytokines. The
purpose of this study was to evaluate the
apoptotic cell populationinterferon-a and the
IFNinduced protein kinase RNA (PKR) gene
transcripts in the peripheral blood lymphocytes of
(ME)CFS individuals, as compared to healthy
controls.One of the distinguishing manifestations
of (ME)CFS is abnormal immune function,
charaderised by a decreased NK cetlediated
cytotoxic activity, reduced mitogenic response to
lymphocytes, altered cytokine production,
elevated titres of antibodies to a number of
viruses, and abnormal production of interferon
(IFN).The induction of apoptosithrough immune
defence mechanisms is an important mechanism
for elimination of cancer cells as well as \Arus
infected cells. In the present study, the up
regulation of IFNa and the IFNnduced PRK in
(ME)CFS individuals is accompanied by the
induction d apoptosis. In addition, dysregulation
of cell cycle progression is associated with the
induction of apoptosis in (ME)CFS individuals.

Invest in ME (Charity Nr. 1114035)
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0 K I G Quanditative/atalysis loflapopt&ig o IBpSpuldtienr A

in (ME)CFS individuals has shown a statistically

0 K Ssighificatindieaseompaiedts hedithy@ontrots.A f

The population of apoptotic cells in 76% of
(ME)CEFS individuals was well above the apoptotic
cell population in the control cellsActivation of
PKR can result in induction of apoptosis. This
activation of the PRK pathwaypuld result from (a)
dysregulated immune system or chronic viral

Ay F S QNivbj@ayfi &t al. Journal of Internal
Medicine 1997:242:46878).

1997

oPrevious studies from this laboratory have
demonstrated a statistically significant
dysregulationinsevérf | S& 0O02YLRYS
pQ! adyikKSGlrasS k wbl as
pathways in (ME)CFShe 25A synthetase /
RNase L pathway is part of the antiviral defence
mechanism in mammalian cells. An accumulating
body of evidence suggests that (ME)CFS is
assotated with dysregulation of both humoral and
cellular immunity, including mitogen response,
reactivation of viruses, abnormal cytokine
production, diminished natural killer (NK) cell
function and changes in intermediary metabolites.
Marked and striking diérences have been
observed in the molecular mass and RNase L
enzyme activity of -BA binding proteins in extracts
of PBMC from individuals with (ME)CFS compared
with healthy controlsThe biochemical and
immunological data presented in this paper have
identified a potential subgroup of individuals

with (ME)CFS with an RNase L enzyme
dysfunction that is more profound than

previously observed in (ME)CR®d which the
authors believe is related to the severity of
0a90/ C{ &BRamelli Petetsén, Paul R
Cheney, Kenny de Meirleir et dhurnal of
Interferon and Cytokine Research 1997:17:377
385).

1997

On 24" ¢26™ October 1997 a CFIDS Association
conference was held at St Charles, lllinois,
attended by such luminaries as Drs Anthony
Komaroff, Leonardason and Nancy Klimas.
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Professor Komarofaid that researchers have
become more interested in the immunological
abnormalities, and among the more consistent
findings are depressed activity of NK cells and
increased number of certaindell. Recentstudies
have found unusual antibodies attacking the
ydzOf Sdza 2F OSf f &
have not been seen with this frequency in other
AftySaasSasd o

Professor Klimasaid that a temptation for

doctors pondering how to approach treatment for
(MECFIDS patients is to look at the activated
immune system and try to calm it down, bdti K S
RAfSYYl Ay 6a90/ C{ A&
GKFG FOGAQGAGE A& UKSNBO®
activation is in response to something in the body
that needs the immunseystem to protect it. You

run the risk of suppressing the immune system so |
R2y Qi GKAYy]1 GKFdGQa
G NB I { (YH& CEIBS Chronicle,
January/February 1998).

t KEAAOAlI Yas [2YR#Esa>S Ay
disease that perhaps arises from immune

R & & T dzyThére\aPeyedsons to implicate
AYYdzyS LINRPoOof SYa Ay [/ C{ X
published reports of a range ommune
abnormalities¢ immunoglobulin deficiencies,

Thege 6 a 9 Vihceased{levelsloficytoiyes, abviorndal T cell

subsets and NK cefils®

1998

G¢KS AYONBI aSR SELINB&AA:
the reduced expression of the-stimulatory

receptor CD28 lend further suppto the concept

(i K9f imyna@actigagop of dymphgeyles in MEXCFS

and naay e gopgisient witaa yral x ¥ KA &

aetiopathogenesis in the illnesgVe report, for
the first time, increased expression of the
apoptosis repressor protein bd (and) we

T I A9eMapstraieg shanesia gifferenh Ny 6 a9 0/ C

immunological parameters, each of which
correlated with particular aspects of disease
symptomatology (and) measures of disease
severity (IS Hassan, WRC Weir et al. Clin Immunol

1998 & Immunopathol 1998:87:1:667).
On 11" ¢ 13" February 1998 a conference entitled

& ¢ KS [ rid Byfehtidd Bésis lof Chronic Fatigue 1998

{@YRNRBYSY CNRY adiK (26T NRa alyl 3SYSyat¢

was held at Manly, Sydney, at which notable
speakers included Dr David Bell, Dr Peter Rowe, Dr
Martin Lerner, Dr Charles Lapp, Dr Byron Hyde, Dr
Hugh Dunstan, Dr Neil McGregbr, Richard

Burnet, Professor Gary Scroop and Professor
Kenny De Meirleir. Speakers noted the detection
of abnormalities in immunological measures
including the CD4:CD8 ratio, an abnormality in NK
cells and positive antiuclear antibodies. Colin
Little presented a paper on the relationship of

TGP and its relationship to fatigue and food
intolerance, explaining that if small amounts of an
ingested antigenife.food) induce T@%and Th2

cells (which produce # and IE10), then active
suppression of protective Thl cells occurs, with
the result that patients experience
intolerance/allergies to food, accompanied by
autonomic symptoms.

1998

On 16" July 1998 Professor Stephen Sisdrom
the USA gave a lecture at the Royal College of

Invest in ME (Charity Nr. 1114035)
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The fourth Biennial AAES International Research
and Clinical Conference was held o' a1 2"
October 1998 at Cambridge, Massachusetts, with
over 60 doctors and researchers attending.

Professors Klimas, Fletcher and Patarca et al
described (ME)CFSad y AffySaa
associated with immune dysfunction, including
abnormalities in the function of lymphocytes and
expressionof prd Y FE I YYI G2 NB Oe i
(Conference Proceedings, page 19).

g KA

Dr Eng Tan et affrom the Autoimmune Disease
Centre and Department of Cell Bighg the Scripps
AyaidAaadziSs [ Whireviokss / | €
studies (J Clin Invest 1996:98:18@®6; Arthritis
Rheum 1997:40:29805) it was found that

patients with (ME)CFS had autoantibodies to a
relatively insoluble cellular antigen localiszdthe
ydzOt SN Sy@St 2L OFffSR
suggested that there might be an epitope on lamin
.M GKIFG gl a aLsEow®bsd F21
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(ME)CFS patients have autoantibody responses
which target epitope or epitopes in the N
terminal region of lanin BE (Conference
Proceedings page 26).

Drs Aristo Vojdani, Charles Lapp etated that

OA prominent feature of (ME)CFS is a disordered
immune system. Recent evidence indicates that
induction of apoptosis might be mediated in a
dysregulated immune ystem by the upregulation

2T ANRPOGK AYKAOAG2NR Oeda21A

apoptotic cell population was observed in
(ME)CEFS individual as compared to healthy
controls (Conference Proceedings page 27).

S. Wagner, N Klimas et él'he purpose of this
study wasto investigate the relationship

between immunologic status and physical
symptoms in (ME)CFS patienf&he findings
suggest that the degree of cellular immune
activation is associated with the severity of
(ME)CFS physical sympton®&pecifically,
elevationsin the Fhelper/inducer cells, activated
T-cells, activated cytotoxic/suppressor-dells,

and CD4/CD8 ratio are associated with greater
disease severit§. The immune system
abnormalities were (i) a low percentage of
cytotoxic T cells; (ii) a low number®ftotoxic T
cells; (iii) a high percentage of T helper cells; (iv) a
high number of T helper cells; (v) a high CD4/CD8
ratio; (vi) a high number of activated T cells; (vii) a
high percentage of cytotoxic T cells; (viii) high
numbers of activated T cell€Conference
Proceedings page 28).

Professor Klimas said that the most important
thing in this type of research is to carefully define
the

study population, and that the lack of definitional
rigour may be the reason why study results have
conflicted sowidely.

She also talked about four possible causes of
persistent immune activation: (i) a persistent virus,
bacteria or toxin; (ii) autoimmune disease; (iii) a
W3 ddLJBINA ISy Q GgKAOK dzNYy &
system é.g.silicone), and (iv) allergy.

Sherecommended that because the immune,
endocrine and neurological systems are

Invest in ME (Charity Nr. 1114035)
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interdependent, scientists integrate their findings
in (ME)CFS.

1999

on23and 24"! LINA f mMdphdp= |
International Conference was held in London.
There were 25 speakers, including several from
the US as well as from Europe. Many aspects of
ME/CFS were addressed, including the
immunologigal dysfunction. . . .
YSAXPLYONBI asSR

acl

Professor Jonathan 8stoff (an immunologist and
Director of the Centre for Allergy Research,
University College, London) described the type of
patient he saw at his clinics and discussed allergy
in (ME)CFS. He was emphatic that environmental
factors played a much more crucrale in (ME)CFS
than has been acknowledged.

1999

dt is of great importance to develop biomarker(s)
for differentiation between virally induced

(ME)CFS (without sensitivity to chemicals) versus
chemicallyinduced (ME)CFSSince interferon
induced protais 25A Synthetase and Protein

Kinase RNA (PKR) have been implicated in the viral
induction of (ME)CFS, the objective of this study
was to utilise 5A and PKR activity for

differentiation between (ME)CFS induced by either
viruses or chemicals. A clearimtion of 25A and

PKR was observed when MDBK cells were exposed
to HHV6, MTBE, and benzee conclude that

2-5A and PKR are not only biomarkers for viral
induction, but biomarkers to other stressors that
include (chemicalg)(Vojdani A, Lapp CW.
Immungpharmacol Immunotoxicol
1999:21(2):172202).

1999

An article from researchers at the Institute of
Immunology in Moscow discussed immunity

hracle it et Ao Hoe RIESGFS e

disturbances of the censit nervous system, the
endocrine system and the immune systeinL & & |
found back in 1987/8 that there is an increase in

the level of HLA DR and-Lreceptors and an
increase in the ratio CD4/CD8 in patients
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adzFFSNA Yy 3I T NP WArisimBvicBiNG & Yy R NH2YiSpfays arindirectrole, because it interacts

al. Russ J Immunol 1999:4(4):3345).

It is notable that Russian researchers were aware
of these cardinal biomarkers of (ME)CFS as long
ago as 1999, but that eight years later, the NICE
Guideline Development Group who produced the
Clinical Guidelin y &/ C{ ¢ 09 K2
influenced by the Wessely School but who were
I OOt AYSR o6& bL/9 I|a
were apparently unaware of these diagnostic
biomarkers.

1999

The Second World Congress on (ME)CFS and
Related Disorders took place 8f-12"

September 1999 in Brussels; as was the First
World Congress in 1995, it was organised by
Professor Kenny DeMeirleir. Medical experts from
around the world presented their most recent
findings in 48 oral and 26 poster presentations to
an estimatedl50 conference delegates.

Professor Nancy Klimasive a comprehensive and
I dzi K2NRGF GA DS 2OSNIDASSH
loY2NXIfAGASE Ay
various factors affecting the immune system in
(ME)CFS: (i) genetic predisposition%d:L(ii)
triggering events (infections), and (iii) mediators
(endocrinological and psychological factors),
observing that the health outcome in any
individual depends on how all these interact.

She said the role of the immune system in illness is
twofold:

(2) it plays adirectrole in contributing to the
symptom complex: immune competence
decides effective or defective prevention of
reactivation of infections. When turned on,
the lymphocyte antigesdriven response
may generate a Type | response (CD4+,
Thl, IL 2 /1L 12, INFgamma, with
activation of CD8+ cells that kill viruses).
Lymphocytes play a vital role: they function
through a messenger systermcells have
memories; they are antigedriven and
recognise infections, transplants, toxins,
foods etc

Invest in ME (Charity Nr. 1114035)
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with the brain (it has receptors for
neurotransmitters) and with the endocrine
system. Cortisol reduces inflammation
through downregulation of immune
activation -- low cortisol in CFS could play
a rolein chronic immune activation

Stress has a profound impact on the

6 SNBE  Gimare Nystem. Interaction with the

hypothalamic/pituitary axis affects

a S E LIS Ndb@dtrandntfttert drSimpadisor dRpS N

The Type Il response (Th2, IL6, IL10,
activation of B cells, and antibody
production, which prevents/clears
infection) comes to dominate as the
illness extends.

The importance of the-B RNaseL (a product of
INF gamma activation) leads to an #pgulation
of RNA synthesis and pimoflammatory cytokines,
TNFalpha and IL Jwhich also disturb circadian
rhythms.

Specific oligoclonal and not polyclonal antibodies
are involved. With regard to oligoclonal versus

polyclonal activation, Professor Klimas observed
that there is a lack of abnormal serology to most

Slgtentvifuses, Rugptny theg inrpunexadtixaon ¢
/] C{ ¢ @ {wasaniggnpprafis R

o8 fAaday3
The effects of stress and negative life events were
similar in CFS patients and in controls, the
long-term outcome depends on the shift from

Thl to Th2.

There is evidence of chronic immune activaiti:
enzyme systems are upegulated €.g.
interferon, 2-5A RNase L activation, mMRNA
(cytokines).

There is evidence of cytokine abnormalities
cytokines change over time and with illness
severity: TNFalpha receptor expression
increases with flares othe illness, and there is
increased evidence of Type Il expression as the
illness persists for years.

Longterm, stress results in immune dysfunction
iliness €.g.reduced numbers of

CD8 (suppressocklls, blunted growth hormone
(GH) response and thyroid releasing factor (TRF),
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and increased corticotrophin releasing factor
(CRF).

Professor Klimas said (ME)CFS was an excellent
model of neuroendocrie-immune interaction and
re-stated the PN(psychoneuroimmunological)
paradigm as a basis for understanding the complex
relationships which underlie the extensive changes
occurring in (ME)CFS patients.

She concluded by confirming that immune
abnormalities play an integral role in the
pathogenesis of (ME)CFS and that they contribute
to the symptom complex, and that they interact
with the autonomic and endocrine systems; the
pattern and type of immune actvation are equal
G2 aOFdAaS IyR STFFSOl¢d

Following this conference, on ¥®ctober 1999

The Medical Post (volume 35, number 35)
published an article pointing out that, according to
a US study by Professor Paul Levine from George
Washington University thavas presented at the
Second World Congress on CFS and Related
Disorders, patients with (ME)CFS who show signs
of recent immunosuppression should be
monitored for certain types of cancei: ¢ K A a
suggests that immune dysfunction is an
important aspectof at least one CFS

ddz0 ANR dzLIX ®F OO2 NRAyYy 3 (2
cancer reported included-Bell lymphoma, brain
tumours, adenoid cystic carcinoma of the breast,
transitional carcinomas of the bladder, uterine
OF yOSNE ol &l f
lymphoma. Two (patients) reported multiple
LINA Y NAS&ad WeKSaS
@2dzQR &4SS Ay |

a

Ge&LAOI f

5 a¢yvatian gunighdssalsqpkey fegliyg g8 5

O 8 tHodgiFIQND A R vi X0 3 Ry ThFKIAYy I |

Issuelue2012

were associated with greater severity of several
symptoms. Furthermie, reductions in T
suppressor/cytotoxic cells also appeared related
to greater severity of some (ME)C#8ated
physical symptoms and illness burdefSE
Cruess, Nancy Klimas et al. JCFS 2000:782)39

N

000

& a 2 & U-terfn Buffeders (ill an average 16
8SIFNEUOXaK2¢gSR  KAIKSNJI I
with viral and immuneelated illnesses including

I £ £ S NHiédBeiy# et al. J Psychosomatic Res
2000:48:5968).

2000

oOver the past 15 years, scientists have identified
numerous biological abnormigties that provide
evidence for the reality and seriousness of
6a90/ C{X®PLY LI NI AOdzZ I NE
evidence that the illness involves both the brain

and the immune systeld @¢ KS S+ RAy 3
(ME)CFS pathogenesis is rooted in scientifically
identified abnormalities in the brain (central
gzﬁguzz dza &aeaidsSyo I yew KS
levels of circulating cortisol, identified in several
(ME)CFS research studies, can increase immune
(ME)CFE ®{ SOS NI f rh patredzy e %E a
seen more often in patients with (ME)CFS. The
identified abnormalities mimic the immune pattern
DA
cell function (and) elevated immune complexes.

6 § NB y Qlhe MoRt 81trighigg rEpenbipmugplogical §ngig
Lig (MEERS is Ahg drsgovesy:pf angvel low

[ SOAYSOUXDEKS YSOKEyAaY TFROGFURRRIG pRieig ig @antivigl pajhyyay

involve natural killer cell activity, Dr Levine said.
People with (ME)CE have decreased (NK)
activity, which is associated with cancér®

2000

G¢KS LidzN1}2asS 2F GKS
investigate the relationship between immunologic
status and physical symptoms in (ME)CFS.
(Results) revealed significant associations
between anumber of immunologic measures and
severity of illness. Specifically, elevations of T
helper/inducer cells, activated T cells, activated
cytotoxic/suppressor T cells, and CD4/CDS8 ratio
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called the RNas& pathway. This novel protein is
found much more often in (ME)CFS patients than
in healthy controlg (Anthony L Komaroff. The CFS
Research Restv, Spring 2000:1:-3).

2000 o )

S_YU audzRe gl a 02

In 2000 Professor Anthony Komaroff from Harvard
GNRPGS F02dzi t NPFSaaz2NJ Y
on RNase L in an Editorial in the American Journal
of Medicine:dWhat is this research telling us? It

is another piece of evidemcthat the immune

system is affected in chronic fatigue syndrome

and it reproduces and extends the work of
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another investigator (Professor Suhadolnik from immune complexes; Type | to Type Il cytokine shift
the US), lending credibility to the resdl{Am J and the relationkip between stressors, cytokines
Med 2000:108:169.71). and symptomsThe data summarised indicate

that (ME)CFS is associated with immune
abnormalities that can account for the

(Belgian research has foagon the abnormal physiopathological symptomatology, and
enzyme pathways and 88% of (ME)CFS patients recommends that future research should further
tested positive for RNase L. The 37kDa is elucidate the cdlular basis for immune

produced by calpain cleavage, and the whole dysfunction in (ME)CFS and its implicatio@&CFS
process affects the calcium and potassium ion 2000:6(3/4):69107).

channel mechanismsRNase L is a likely marker
for (ME)CF&nd correlates with severity. Itis

negative in AIDS-with acknowledgement to Dr 2000
Rosamund Vallings).

The US National Institutes of Health held a State of
the Science Conference on (ME)CFS ¢h248'
2000 October 2000 in Arlington, Virginia, and was

. - . . . . _ _attended by more than 200 people. The
a.t22ZR FYR teYLK y2ZRSa adonfdidhce was dividbdbntoziR tedickhnéas:R

from patients with (ME)CFS. While a greater neuroendocrinology, neurocognition, pain,
proportion of T lymphocytes from both lymph immunology, fatigue and orthostatic intolerance.
nodes and peripheral blood of (ME)CFS patients Panelists included weknown (METCFIDS

are immunologically naive, the proportions of physicians such as Drs Nancy Klimas, David Bell,
lymphocytes with a memory phetype Dedra Buchwald and Peter Rowe. The Immunology

predominate in lymph nodes and peripheral blood 3§00 A2y 61 4 RSAONAROSR A\
of (ME)CFS patientdME)CFS has been proposed YFEIETAYS 6t SNELISOGADBSAEE

to be a disease of autoimmune aetiology and in interesting. It was noted that (i) previous studies
this respect it is interesting to note that sugested that the immune system and immune
decreased proportions of CD45RA+T (naive) cells  modulators (the chemical cascade that stimulates
are also seenn the peripheral blood of patients the immune system to act) are involved in the
with autoimmune diseases(Mary Ann Fletcher, process of the iliness; (ii) HLA markers are more
Nancy Klimas et al. JCFS 2000:7(3J55 common in (ME)CFS patients and these markers

could be associated withudoimmune disease; (iii)

the chemicals of the immune system may be
2000 directly or indirectly linked to symptom
expressionj(iv) NK function is low; (v) some
classes of IgG are low; (vi) a CD3 receptor may
have reduced expression in (ME)CFS patients; (vii)
there is a shift during the illness from cell
mediated immunity to humoral immunity
(antibody-based), and this pattern is associated
with autoimmune disease and chronic infection.
The conference concluded with the expert panel
summarising (ME)CFIDS researebds,most
notably that researchers must subgroup patients
by unique features such as immunology.

A major and detailed Review of the immunology of
(ME)CFS was published by internationally
renowned immunologists Professorshieot

Patarca and Nancy Klimas, together with the
distinguished longime ME/CFS research
immunologist Professor Mary Ann Fletcher. It
contains 212 referencedt is clear that people

with (ME)CFS have two basic problems with
immune function: (1) immune dtvation and (2)
poor cellular function These findings have a
waxing and waning temporal pattern consistent
with episodic immune dysfunction. The interplay
of these factors can account for the perpetuation
of (ME)CFS with remission/exacerbation cycles. 2000

The Review considers the evidence ofimmunecell ¢ ¢ KSNB A& y2¢ az2 YdzOK f )

phenotypic distributions; immune cell function; varying aspects of biology in ME/CFS that it is
cytokines and other soluble immune mediators; simply not possible to summarise it all in a
immunoglobulins; autoantibodies; circulating paragraph or two.By calling the illness CFS we
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start with a conundrumg the name. This is a have an abnormal immune profile; this altered
small point to many acdemics and clinicians but immune system can result in the production of
to sufferers and researchers alike it is at the hub immunologic mediators such as interferons,

of the enigma in terms of treatment and interleukins and other cytokines. Recently, an
management and, also, for the researcher in the up-regulation of the 25A Synthetase/RNase L
classification and definition of cohortg the pathway has been shown in (ME)CFS patients,
KFffYFN] 2F 322R aCa Sy OSixdibatify ark aktivdted yh@uzNRateAcgokding
illness (WHO ICD 10 G93.3) with evidence of to their immununologic profile, patients were
immunological and toxicological signs, clear divided into three groups and significant
disturbance to the neureendocrine stress axis, differences were found for IFN gamrhatween
impairment of the autonomic nervous system, groups 2 and 3 and between the controls and
irregularities in perfusion to the brain and indeed group 3. The presence of an increased amount of
to the peripheral ¥ & Odzf | NJ & & & i S Y X ® LMW@BWrhakéularav@ight) RNase L correlated
the literature on the immunology of (ME)CFS with higher levels of IFN gamma, which has-anti
(PatarcaMontero R et al: JCFS 2000:6:697) viral properties (Conference Proceedings # 017).

reveals that people who have more strictly
defined CFS equating with ME have two basic

problems with immune function that have been Drs K Sugna, A Komaroff, Eng Tan etraliewed
documented by most research groups: 1. immune  autoimmunity in (ME)CFS and reported on a
activation, as demonstrated by elevation of multi-centre study. Low titres of antinuclear
activated T lymphocytes, including cytotoxic T antibodies have been found in (ME)CFS. The
cells, as well as elevations of circulating study looked at the presence of autoantibodies
cytokines, and 2. poor cellular function, with low to a cellular protein expressed prinrdy in

NK cell Cytotoxicity’ poor |yrph0cyte response to neuronal Ce”S, MAP2 (a microtubwassociated
mitogens in culture, and frequent protein). Initial studies with

immunoglobulin deficiencies, most often 1gG1 immunohistochemistry showed a high

and IgGX dd! f 1 K2dZAK G KS OI dza Bescentage of{ MEIGFE gera re&ctive R v

to be elucidatedmany studies provide evidence centrosomes. Evidence shows that other

for abnormalities in immunological markers proteins besides MAP2 might also be target
Y2y 3 LI (tholylyaisabsebof patients antigens in ME)CFS autoimmunity. Of interest
with immune activation can be identified, serum was the high frequency of reactors with lupus
markers of inflammation and immune activation erythematosus and rheumatoid arthritis

are said by advocates of the psychiatric aetiology ~ compared with (ME)CFS patien{€onference

to be of limited diagnostic usefulness in the Proceedings #037).

evaluation of patients with ME/CFS yen

though) ME/CFS patients can be categorised by _ .
AYYdzy2t23A0FE FAYRAY 3 a x oRrskevinMangrg Nangy Kliggs and Mapg AN 5
carelessly or expediently ignore the increasing FletcherlINb a Sy U SR ogngtrica Ct 2 g/
evidence for the physical case for ME/GFS Measurements of Perforin and Natural Killer Cell

(Research Report in ME/CFS for the Fife Health ! OU A WdintracéllMlar content of the Natural

Board, Scotland. Dfance A Spence. November Killer (NK) cell is perforin, a cell lytic protein
2000) common in many cells of the immune system

which correlates with the cytolytic potential of

the cell. In (ME)CFS, this chemical is reduced in
2001 NK cells This finding substantiates claims of an NK
associated defect in (ME)CFS and suggest a
The Fifth Biennial International AACFS Research molecular basis for the reduced cytotoxicity

and Clinical Conference was held in Seattle from (immune system killer cell function). This defect
261 ¢ 29" January 2001. From the Immunology may not be NK spda but may encompass the
sessions, the following are highlighted: cytotoxic T cell subset as weNlice which were

genetically engineered to have low or absent

_ levels of perforin showed the same immune
Professor Kenny De MeirlgBrussels) presented abnormalities as (ME)CFS. Other abnormalities
evidence thata large number of (ME)CFS patients
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found include activated lymphocytes in various
subsets, elevated levels of immunoglobulins (IgG
in particular) and increased levels of immune
molecules called pranflammatory cytokines
(Conference Proceedings #047).

Drs Patrick Englebienne, Kenny De Meirleir et al
provided evidence of apoptosis (grammed cell
death) in (ME)CFS that has been suggested to
contribute to the symptomatologyRNase L has
been directly linked to the induction of apoptosis.
This study showed that the activation of RNase L
in the PBMC (peripheral blood mononuclear cells)
of (ME)CFS patients u@gulates apoptotic

activity in these cells. This suggests that the
perturbed apoptotic process may play a role in
the altered immunologic function in (ME)CFS
(Conference Proceedings #068).

The final sessioon 28" January 2001 was a
name-change open forum (Professors Nancy
Klimas, Leonard Jason and Charles Lapp) be@aus
ySé IyR Y2NB
FlILO0ATdzS a@yRNRBYSE 41l a
Committee came to the view that there was
enough scientific evidence to base a new name on
the fact that this illness has neurological,
immunological and endocrineEomponents, hence
the suggestion of NIEDS (netinamune

endocrine dysfunction syndrome, which describes
the underlying pathology) to replace CFS.

This conference was reported in The CFIDS
Chronicle, Spring 2001:14:261and also in The
CFS Research Revigpring 2001:2:2:8.

2001

LY KA& Ga5ANBOGA2YAEA AY
Roberto PatarcaMontero from the University of
Miami School of Medicine said:L y* |
(ME)CFS patients, the immune system is always

FOGADE GSRXhyY S K@ aisddkydaa A 12003

lingering infection or an infection that leaves
autoimmune sequelae. Although the immune

systems of some (ME)CFS patients are chronically

activated, parts function poorlyparticularly the T
OStfta FyR yI GdzNI f
cells have a decreased capacity to divide and
generate new T cells, and their NK cells have

Invest in ME (Charity Nr. 1114035)
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significantly decreased cytotoxic activitip
(ME)CFS, the immune system is based on the type
of response T cells mount to infectiomwo types

of T-helper cells bost the immune attack T-

helper type 1 (Th1) cells aneéh&lper type 2 (Th2)
cells. The T cells stimulate macrophages and NK
cells, which directly attack microbes that replicate
Ay (KS o02ReéQa (AraadsSao
called cellular immunity Th2 cells attack foreign
matter too large to be killed by macrophages or
NK cells by preferentially stimulating B cells to
produce antibodies. This type of response is called
humoral immunityln (ME)CFS, as in many
autoimmune diseases, the body tends mount a
humoral response. Activated-fielper cells from
(ME)CEFS patients produce fewer-Iltytokines
(substances that convey messages to other cells
and mediate their function) and produce more
interleukin-5, a Th2-type cytokine. Several
therapeutic nterventions are being studied to

help reverse this unfavourable cytokine
SELINBaaArAzy Ay (haG®G&/ Cc{ LJ
Research Review Winter (January) 2001:2:1:1).

0Ky G@OKNRBYAO

NEY (KS

0Of significant interest was the fact that, of all the
cytokines evaluated, the only otebe in the final
model was K4 (which) suggests a shift to a Type Il
cytokine pattern. Such a shift has been
hypothesised, but until now convincing evidence
gl a f (Hahsdryedaf; Clin Diagn Lab
Immunol 2001:8(3)65862).

2001

G ¢ KSNBE A bBle eddeyca dréa8yNiat the
immune system is in a state of chronic activation
AY Yrye LI GASy@nthong A G K 0:¢
Komaroff, Assistant Professor of Medicine,

L YaeefPMeHidalNsthbdt AnterichnWVRdical & & 2 N

Association Statement, Gure, 17 July 2001).
27T

GKFG AG A& O
In late autumn 2001 a Symposium on the immune
system in (ME)CFS convened, with a panel of
experts cechaired by Dr Timothy Gerrity
Georgetown University Medical Centre) and Dr

1At ESN iftRstPhpant R & &H}drﬁhvegky,%ﬁaﬁtéﬁ“

and participants includingrBfessors Nancy
Klimas, Anthony Komaroff and Leonard Jason. It
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was sponsored by The CFIDS Association, the US

Centres for Disease Control, and the National
Institutes of Health Office of Research on
22YSyQa I SFHEOK FYR g1 &
scientific symposia on (ME)CFS. This series of

Immunological studies have revealed a variety of
immunological abnormalities, especiallypaired
function of natural killer cells and increased

finding is specific enough to constitute a

(ME)CFS assessment symposia series was designeddiagnostic marker, they are nevertheless

to examine the role of the neurological, endocrine,
circulatory and immune systems in (ME)CFS. The
Immune System symposium developed a strategy

on key issues surroundjrthe immune system in
(ME)CFES, with agreement on the followingTig
immune system is involved in (ME)CFS:
substantial published evidence shows that many
(ME)CES patients have immunological
abnormalities;(ii) infections may also play a role:
the panelconcluded that direct and indirect
evidence points to the involvement of active viral
or bacterial infections in some case of (ME)CFS;
(iif) (ME)CFS is a muisiystem disorder: in
addition to the immune system, the endocrine
and autonomic nervous systentaay be
implicatedand (iv)more research is needed to
define the immunological aspects of (ME)CFS.
The symposium particularly noted (i K S
inappropriate practice of combining patients
gAUKX@ZI NR 2 dza
then attempting to draw onclusions across the
a dzo 3 NETHe GFKDS Chronicle, Winter

(January) 2002:3:1).

2001

In December 2001 The Alison Hunter Memorial
Foundation (AHMF) hosted the third international
ME/CFS Research and ChhiScientific Meeting in
Sydney, Australia; the AHMF is an enduring
memorial to Alison Hunter and to all those whose
lives have been devastated by ME/CFS. Alison
died aged 19 in 1996 from severe ME, suffering
seizures, paralysis, gastrointestinal paresevere
recurrent mouth ulcers and overwhelming
infection, having courageously fought ME/CFS for
ten years.

Professor Anthony KomarofHarvard) spoke on
G¢eKS . Az2f238 27
abnormalities are seen more often in patients,
including low levels of circulating immune
complexes, elevated total complement (CH50),
elevated 1gG, atypical lymphocytosis and low
levels of antinuclear antibodies (ANA).

Invest in ME (Charity Nr. 1114035)
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consistent with a chronically activated immune
system in ME/CFSwogroups have reported
what appears to be a more specific immune
system abnormality in ME/CFS: an increased
activity of the 25A enzymatic pathway in
lymphocytes Patients with ME/CFS were very
different from those with depression, fiboromyalgia
and healthycontrols. The evidence indicates an
organic basis, with abnormal regulation of the
Immune system.

Dr Patrick Englebienne and Professor Kenny De
Meirleiro . NHzaa St ao aLki S
{dzoaSdia 2F | DNRdzJ 27
Apoptosis (procammed cell death) is a critical
component of adaptive cellular immunity. When
challenged by infection, type I interferons elicit

(i riirBbers 6f AchhBRted/CP+T Icellsi B/Nt Beither2

2y

/

apoptotic responses by inducing the expression of

2-5A synthetase (BOAS), RNaselL and the p68

laboratories point to an improper activation of 2

O2Y2NDb AR O2dépendant knysa (PRKAJesultst kR ¥S & KISy R

50AS in monocytes of both patients with ME/CFS
(January) 2002; The CFS Research Review, Winter and with chronic (but not in relapsing/remitting)

MS, which results in an inappropriate activation
of RNaseL. This process ultimately ledds
blockade of the RNaselnediated apoptotic
programme and it supports the involvement of
environmental factors.Such cellular stress is

capable of generating small RNA fragments and/or

of inducing the transcription of endogenous
retrovirus sequencesthS Wl 0y 2 NI f Q
sequences are responsible for the inappropriate
activation of 250AS and have been implicated in
the aetiology of both ME/CFS and MBepending

on their origin and structure, these RNA fragments

are capable of either activating or dowagulating
PKR. This results in a differential effect not only
on the PKR/RNasehediated apoptotic
programmes but also on the activation by PKR of
the inducible NO (nitric oxide) synthetasa.
release of nitric oxide at either high rates (as in

a 9K/ C{ ¢ sMECEY) Rowales @g ig chrignie g, pys

lymphocytes has corollary consequences,
triggering the skeletal and cardiac muscle
ryanodine receptors (calcium channels), NK cell
function, COX2 activation and glutamate release
by activated Tcells in the brainGlutamate
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upregulation leads to oligodendrocyte

excitotoxicity in MS, whilst glutamate
downregulation in ME/CFS impairs hypothalamic
CRH secretion. These results suggest that ME/CFS
and MS are extremes of an array of dysfunctions

in the 25A/RNaseL/PKR pathways intehich

other autoimmune diseases such as lupus
erythematosus might fit.

Dr Pascale de Becké¢Belgium) presented a
poster showing that a number of different
stressors and consequent immunological and
neuro-endocrinological changes can contribute to
the onset of ME/CFS.

C.H. Little(Mt Waveney, Victoria, Australia) said
that their laboratory has identified a separate class
of immune products (T cell antigen binding
molecules) which may be the basis for adverse
reactions experienced by some patients tods.
Research indicates that an appropriate immune
response to ingested food proteins is an absence
of both Thl and Th2 immune responses. This
outcome {.e. no response) may depend on
antigen-specific regulatory cells whose function is
to maintain tolerance to food proteins. The
presence or absence of an immune response
depends critically on signals delivered by special
antigen-presenting cells (dendritic cells). This
process can be potentially disrupted by
environmental influences.

(With grateful acknovddgement to Dr Rosamund
Vallings from New Zealand).

2002

Ly |y
. SGAOSNI {GF YRIENRAE X
dzy S |j dzA BeBearchieffort is hampered by
poorly conceived, constantly changirgeven

F NIAOES Syidadt SR

case criteria developed in Englarfthe Wessely

{ OK22f Q& h B AustRlia Odsduré@sS N |
O2YLI NI oAt AlGEXd!l AGNRYI!
SYKFyOS ONBRAOGATAGE F2NJ
the methodological challenges of studygn

(ME)CEFS is essential to making progress in
understanding this complex illness and to
uncovering more direct means of diagnosis and
STFSOUGADS (Thel\&bB RessBughiRe\dew
2002:3:2:57).

It is worth recalling that, eight years earlier, the
Reportof The UK The National Task Folsee
above)stated exactly what Professor Klimas

needed to repeat in 2002: the Task Force Report
was unequivocal in concluding that progress in
understanding (ME)CFS is hampered by the use of
heterogeneous study groups angefinitions of

CFS; by the lack of adequate comparison groups;
by the lack of standardised laboratory tests, and

by the invalid comparison of contradictory

research findings stemming from these factors.

Research has shown that using the Holmes et al
CDC1988 criteria, 80% may have (ME)CFS; using
the Fukuda et al CDC 1994 criteria, 40% may have
(ME)CFS, and using the 1991 Oxford (Wessely
School) criteria, 10% may have (ME)CFS; the
Australian criteria give roughly the same results

as the Oxford criterigCoCure RES.MEDY3
December 2002: New Canadian clinical definigon
ME/CFS).

LG Aa faz2 ¢g2NIK NBOFT )
published viewthata L G A & dzadzk £ (2
the causes of an illness before thinking about

atre@mentyy SQNS NKSSes Fteeated BithauS SR
t NETSa2ND PRYDe2 r t WK$ a01gdzaS X ¢

OKNRBYAO Tl (ANedzRescarlylfedsR Y !
in Chronic Fatigue. Ed: Richard Frackowiak and

non-existent & G I Yy R NRa X ®! dzii K 2 N&SinprWejsgelformhgyipbury Trust; pub: The

case definition set out to identify a group of
patients sharing similar symptoms and clinical
signs, but problems using the definition quickly
became apparent. A revision in 199e.the
Fukuda CDC definition, withhieh the Wessely
School was involve® I i 4 S Y LJG SR
some of the difficulties, but the resulting
guidelines are rife with ambiguity and vagueness.
Symptoms are counted as either present or
absent, without regard to severity or

FNB |j dzSy O & XsomegPupdzt Gutdated
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Royal Society of Medicine, 2000)his is in direct
contrt RAOQGAZ2Y (2 tNRFS&aa2N]
OA2YSRAOIf NB&ASIHNODKSNE QI
understanding such a complex illness in order to

find effective treatments.

RRNB & &
2002
G¢KS LINBaSyd NBoASs SEI

response to acute exercise stress. The madait
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of this response bears a relationship to the
intensity of effort but many environmental factors
also modulate cytokine releasehe main source

of exercisednduced IE6 production appears to

be the exercising muscle. Cytokine concentrations
are increased in (ME)CFE&xercisanduced
modulations in cytokine secretion may contribute
to allergies (and) bronchospaséi{Shepherd RJ.
Crit Rev Immunol 2002:22(3):14%82).

2002

In 2002 an important book was published by CRC
t NJ &hronic Eatigue SyndromeA Biological

I LILINR dditedbdy Patrick Englebienne and
Kenny De Meirleir. It provides a technical treatise
on the scientifically documented basis of (ME)CFS
and includes advances not only in the
immunology, but also in the virology, bacteriology,
protein chemistry and biochemistry, physiology
and metabolism, clinical biology, pharmacology
and epidemiology of (ME)CFS.

2003
On 3£ January 2™ February 2003, the Sixth

Biennial AACFS International Research and Clinical

Conference was held at Chantilly, Virginia. The
number of oral and poster presentations (44 and
47 respectively) was down from the 2001
conference (72 and 41 respectively) anoinfi the
1999 conference (57 and 46 respectively), but the
conference was attended by over 190 physicians
and health professionals from more than 14
countries, including Professors Anthony Komaroff,
Leonard Jason, Robert Suhadolnik, Benjamin
Natelson, Chagls Lapp and Dr Daniel Peterson.

Dr Kevin Mahe(University of Miami Medical
School) described his work to determine the
molecular mechanisms underlying the decreased
NK cell cytotoxicity found in (ME)CFS patients,
including activated T cells, elevated akihes and
immunoglobulins and reduced NK cell activity. His
studies demonstrated significantly elevated
expression of the activation molecule CD26 en T
helper cells and significantly reduced NK cell
cytotoxicity relative to controlsHis studies
concludel that perforin and granzymes A and B
(used by T cells for killing infected cells) were
significantly reduced in the T cells of (ME)CFS

Invest in ME (Charity Nr. 1114035)
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patients, and that activation of T cells is

correlated with increased H4 and with

decreased 16 that are typically sen in (ME)CFS
patients. In addition, the data suggest that the
cytotoxic defect may not be NK specific but may
encompass the cytotoxic T cell subset as well (with
grateful acknowledgement to Drs Charles Lapp,
Rosamund Vallings and Neil Abbot).

Dr PatrickGaffney(Department of Medicine,
University of Minnesota) demonstrated that white
blood cells from patients with (ME)CFS exhibit
distinct gene expression profiles, with differential
regulation of 54 genes between patients with
(ME)CFS and normal healthyntwls.

2003

In Spring 2003 the Canadian Clinical Case
5STAYAOUAZY 61 & Llzof AaKSH
Encephalomyelitis/Chronic Fatigue Syndrome:
Clinical Working Case Definition, Diagnosis and
¢CNBFGYSYd t NB(G2O02118).4dtd W/
was developed by an inteational Expert
Consensus Panel of physicians who are world
leaders in ME/CFS and who between them had
diagnosed and/or treated more than 20,000
ME/CFS patients. It presents a systematic clinical
working case definition that encourages a
diagnosis basedn characteristic patterns of
symptom clusters that reflect specific areas of
pathogenesisin particular, it differs from

previous definitions in that it includes the

hallmark symptom of (ME)CFS (peskertional
fatigability and malaiseand requires the

presence of pain, sleep disturbance and cognitive
dysfunction, and at least one of the given
symptoms from two of the categories of
neurological/autonomic, neur@ndocrine and
immune manifestations. The expert panel
member specialising in immunology wa®sféssor
Nancy Klimadt was widely acclaimed
internationally by clinicians, scientists and

patients alike, but in the UK the Wessely School
actively opposed its use within the NHS and
Departments of State, with the result that NICE
recommended against & use in its 2007 Clinical
DdzA RSt Ay Sa 2y &/ C{¢d
(Markedly different from the situation in the UK, a
commissioned Report to the New Zealand Ministry
2F 1 SIHEGKZ b2@S Yo alkhe nn
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guidelines reviewed, this was the one which the
reviewerswere most enthusiastic to recommend
F2NJ FRFLIGFGARZ2Y AY DbSo
produced and published in a peeviewed

journal, the (Canadian) guidelines have a good,
comprehensive and dip-date evidencéased,
well-referenced. The reviewers also fouhd
Canadian guideline to be written with compassion

Issuelue2012

antinuclear antibodies (ANA), higher prevalence
of allergies, and an activated RNase L pathway.

Y SPrdfelssgrkimas notadIratNiderdza 4 odrrelation

between immune parametes and symptoms. In
particular, when low NK cell activity and elevated
T-cell activation are combined together, this
correlates well with increased symptoms
severity, and those with lower NK cell function

YR dzy RSNEGFYRAY 3 ¥F2 N LISHdihofe sevérdifaigue an® wols€doghitivg R

GKIFIG A0 FTR2LIGSR | Y2NB

6a90) C{#

2003

On 12"-13" June 2003 a scientific workshop was
KSt R 2yL Yoybd®yd&NPa SOKI YA aYa
the Bethesda Marriott Hotel; it was hosted by the
NIH and was designed to enhance understanding

of (ME)CFS by examining the interface between

the brain, the immune system, and the symptoms

of (ME)CFS.

Dr Esther Sternber@irector of the Integrative
Neurallmmune Programme and Chief of the
Section on Neuroendocrine Immunology &
CSKIE@GA2dzNI Fd GKS bLI1O
/| 2yaSljdzSyoSa 27 |
A summary of her presentation by Rich Van
Konynenburg was published on-Core RES ol'2
July2003.

Firdhaus DhabhgAssociate Professor at Ohio
State University) spoke about the effects of stress
in people with (ME)CFS and noted that the
problems with stress and the immune system
occur when the stress situation is lotgym.

Professor Nancy iflasspoke on the immune
dysfunction observed in (ME)CFS. She thasick is

a lot of data indicating that there is chronic
immune activation in (ME)CFS, that there is a fair
amount of data indicating that there is a shift
from Th-1 to Th2 type of immuneresponse

(which means that in (ME)CFS, the-Thiesponse
that kills infected cells is missing), that there is
considerable data showing that there are changes
in cytokine expression, and there is a lot of data
showing lowered NK cell cytotoxicity. In

addition, there is evidence for elevated numbers
of immune complexes, elevated levels of

Invest in ME (Charity Nr. 1114035)
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finding that NK cells in people with (ME)CFS are
low in perforin (the substance normally used by
NK cells to punch holes in infected cells in order
to inject granzymes into them to kill them). She
once again mentionedhe problems resulting
frﬁm‘)ﬁstz é f heterogeneous populations

d ndardlse methodology
(Reported by Rich Van Konynenburg orQTioe
RES, "8 July 2003).

2003

A study was carried out by Belgian researchers to
determine whether bronchial yper-

responsiveness (BHR) in patients with (ME)CFS is
caused by immune system abnormalities.

& Ligehstrendelfts icluded pulthdhary function
5 & & NB Jidafink, hisdtniné BriNShéhbvorafod tedd Y & S ¢

immunophenotyping and ribonuclease (RNase)
latent determination. There were3/ (ME)CFS
participants. 6Seventy three of the 137 patients
presented with bronchial hyperesponsiveness.
The group of patients in whom BHR was present
differed most significantly from the control

group, with eight differences in the
immunophenotype prdile in the cell count
analysis, and seven differences in the percentage
distribution profile. We observed a significant
increase in cytotoxic -Eell count and in the
percentage of BHR+ patients.
Immunophenotyping of our sample confirmed
earlier reportson chronic immune activation in
patients with (ME)CFS compared to healthy
controls, (with) BHR+ patients having more
evidence of immune activatich 6 b A 2 a
Meirleir K, McGregor N et al. Chest
2003:123(4):994.007).

Wz

2003

Japanese researchers focusedimmunological
abnormalities against neurotransmitter receptors
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in (ME)CFS using a sensitive radioligand assay.
They examined serum autoantibodies to
recombinant human muscarinic cholinergic
receptor 1 (CHRMZ1) and other receptors in
patients with (ME)CF&hd the results were
compared with those in patients with autoimmune
disease and with healthy controlShe mean anti
CHRML1 antibody index was significantly higher in
patients with (ME)CFS and with autoimmune
disease than in controlsAnti-nuclear antibodes
were found in 56.7% of patients with (ME)CFS.
The patients with positive autoantibodies to

/'l wam KFR |
Ydza Ot S ¢St {1ySaaqQ
(ME)CEFES patients. The authors conclude:
OAutoantibodies to CHRMtvere detected in a

large number of (ME)CFS patients and were
related to (ME)CFS symptoms. Our findings
suggest that subgroups of (ME)CFS are associated
with autoimmune abnormalities of CHRM1

(Tanaka S, Kuratsune H et al. Int J Mol Med
2003:12(2):22530).

2003

Looking at complement activation in (ME)CFS in
the light of the need to identify biological markers
in (ME)CFS, US researchers used an exercise
challenge to induce symptoms of (ME)CFS and to
identify a marker that correlated with those

a & Y LJi Exéise chiallenge induced significant
increases of the complement split product C4a at
six hours after exercise only in the (ME)CFS
groupe (Sorensen B et al. J All Clin Immunol
2003:112(2):39-403).

2003

adag9uvu/ C{ Aa
leading to high levels of chronic morbidityThe

aim of this study was to screen for changes in gene

expression in the lymphocytes of (ME)CFS patients.

In a small but weltharacterised population of
(ME)CFS patients, differential display has been
used to cloe and sequence genetic markers that
are overexpressed in the mononuclear cells of
(ME)CFS patientslany researchers have
recognised that current methods of diagnosis
lead to the selection of a heterogeneous sample,
and these data support that viewlt is
SyO2dzNy 3Ay 3 GKIF G
(ME)CFS patients is not seen in the control
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samples.The data presented here add weight to
the idea that (ME)CFS is a disease characterised
by overexpression of genes, some of which are
known to be aseciated with immune system
activation. Identifying the triggering events for
the induction of these genes will increase our
understanding of this diseasBome interesting
possibilities include viral infection,
neuroendocrine disturbances, and allergen
exposure. A link with allergy may be particularly
pertinent since approximately 80% of (ME)CFS
patients are atopic. Some of the genes identified

AAIYATFAON VB thikKsiudykndyNderefare belnkedl With e S S ¢
(Kl y Y Siactedsa iddlerdideffestsSsyen i (ME)ERSY 3

Powell, S Holgte et al. Clin Exp Allergy
2003:33:145601456).

2003

In an Invited Review, Patrick Englebienne from the
Department of Nuclear Medicine, Vrije University,
Brussels, explained in simple terms the
significance of RNased:w b | @5 [
oligoadenylatedependent ribonuclease L) is
central to the innate cellular defence mechanism
induced by Type | interferons during intracellular
infection. In the absence of infection, the protein
remains dormant. Recent evidence indicates,
however, hat the protein is activated in the
absence of infection and may play a role in cell
differentiation (and) immune activatiol\ de
regulation of this pathway has been documented
in immune cells of (ME)CFS patients. This protein
escapes the normal regulatio(resulting in) a
cascade of unwanted cellular eventRecent data
indicate that the RNase L system role is not limited
to the cell defence mechanism against intracellular
infection but extends to the complete innate and

aptive immune syste icI%i nd Jcell

oIifga%igur&r@?ac%vat‘;% 553& I:%(sﬁ c%l
differentiation and proliferationThe presence of
unregulated active RNase L fragments in immune
cells may lead to deleterious effects which are
inherent to the cellular targets of the protai
(because) an unregulated destruction of rRNA
and of mitochondrial RNA leads to cell apoptosis.
Should the RNase L degulation exist in muscle
cells, it would necessarily restrain normal
muscular development and hence activity (and)
muscular weaknesssia common feature of

assy
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G¢CKSaS LINBfAYAYFNE RIFGLI
2004 activity (i.e. that involved in getting up and

A study of immunological aspects of ME/CFS by travelling some distance) may induce anti

Wessely School psychiatrist Professor Peter White  inflammatory cytokine release (T@#, whereas

et al deserves particular attention: this is because =~ more intense exercise may induce pro

he was Chief Principal Investigator (Fijhe PACE inflammatory cytokine release (TNE) in patients
Trial and despite his prior knowledge of the g A G K (Ihnupodogical changes after both
immune abnormalities associated with exercise in ~ exerase and activity in chronic fatigue syndrome:
ME/CFS patients, the PACE Trial did not use that  a pilot study. White PD, KE Nye, AJ Pinching et al.
evidence but instead focused on attempting to JCFS 2004:12 (2):68).

LINE @S GKFGO O2NNBOGAZ2Y 2F LI GASYGaQ alF oSNNI yd Af
beh STa¢ FyR 3INFRSR SESNﬁAZ%84 O2dzt R GOdzNB¢ a9k/ C{d

. . 3 . Galye L) GASYyda z)\t]KAoa9L'
@2S RSaAIYSR UKAa LA 20 Bl HeREnsidledt withardhdeMifg vAakor U K'S

the illness was associated with alterations in toxic illnessBecause increased neutrophil
immunological markers following exercise. apoptosis occurs in patients with infection, this
Immunological abnormalities are commonly study examined whether this phenomenon also
observed in Ch&oncentratiors of plasma occurs in patients with (ME)CHSatients with
transforming growth factorbeta (TGFb) (anti- (ME)CFS had higher numbers of apoptotic
inflammatory) and tumour necrosis factealpha neutrophils, lower numbers of viable neutrojils,
(TNFa) (pro-inflammatory) have both been and increased expression of the death receptor,
shown to be raised ®! 6y 2 NY I £ NI 3 dzt {urfodirthetrodsFactor receptet on their

cytokines may both reflect and cause altered neutrophils than did healthy controls. These
function across aroad range of cell findings provide new evidence that patients with
ue LJS\Ee)@GDGVtOklne levels, whatever their (ME)CFS have an under|ying detectable

origin, could modify muscle and or neuronal abnormality in their immunecells (Kennedy G et
function. al. J Clin Pathol 2004:57(8):8833).

G/ 2y OSy G NI -AlXaptfirdlamendtoryd D C

were significantly elevated in CFS patients at alll Commenting on this paper, Dr Neil Abbot, Director
times before and after exercise tesig. 2F hLISNIGA2ya i aBe wSa-!

new paper by Dr Gwen Kennedy (MERGE Research
2SS F2dzyR GKIG SESNDA &S Relor) ded SdReadues depnitsiavideycs 6f

elevation in the concentration of TNE (pro- increasedheutrophil apoptosis (programmed cell

inflammatory)which was still present three days death) in ME/CFS patients. Neutrophils represent

later, and this only occurred in the CFS patients. 50-60% of the total circulating white blood cells
and are fundamental to the functioning of an

GTGFbwas grossly elevated when compared to intact immune systemThe data presented in this

controls beforeexercisgfand) showed an increase ~ report are consistent \ith the presence of an

in response to the exercise entailed in getting to underlying, detectable abnormality in immune

the study centre. cell behaviour of many ME/CFS patients,

consistent with an activated inflammatory
GeKSES REGE NBLXAOLGS (1 KMIEBESS, @ atoxic sta(CpRUIRNRES MED BOL 2 dz

studies finding elevated TGEin subjects with July 2004).
CFS.
& ¢ K Sinflaii@atory cytokine TNFa is known Also commenting on this paper, Dr Charles

{ KSLIKSNR 2F (KS | Yhe®8M™J ! 2
characterised by reduced activity related to R25ayQu y2N¥ihite akKag |

WSl 1ySaas YHElAasds fAa "¥h§'}asﬁ Q&S ayphysi Jfa”iél‘] '}ﬁciFﬁu
O2yOSy NI 15QF asavyLiizvya |f?a‘”zS SRV g cyRAUAZ)Y
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interesting new findings relating to neutrophil
apoptosis (increased lteleath involving a
particular type of white blood cell) that was
reported in the Journal of Clinical Pathology
(2004:57:891893). The BMJ goes on to conclude:
WO PARSYOS Aa SYSNHAYS
fatigue syndrome may have a detectable
immunolaa A O
years behind the rest of us in coming to this
O2y Of dza A2y > 0 dzi
MED, NOTICE, 2@ugust 2004).

2004

G¢KS SEI OSNDIGAZY 2F
differentiates (ME)CFS from several ottfatigue-
associated disorders. Research data point to an
abnormal response to exercise in patients with
(ME)CFS compared to healthy sedentary controls,
and to an increasing amount of evidence pointing
to severe intracellular immune dysregulation in
(ME)@S patientsThe dysregulation of the-2A
synthetase/RNase L pathway may be related to a
channelopathy, capable of initiating both
intracellular hypomagnesaemia in skeletal muscles
and transient hypoglycaemialhis might explain
muscle weakness and theduction of maximal
oxygen uptake, as typically seen in (ME)CFS
patients. The activation of the protein kinase R
enzyme, a characteristic feature in at least a
subset of (ME)CFS patients, might account for the
observed excessive nitric oxide (NO) prodadtn
patients with (ME)CFS. Elevated NO is known to

blood cells and dter tissues. They have a vital
role in maintaining vascular flow in organs and
are potent immune regulators with primary anti
inflammatory activity. They have a significant

role in protection of the nervous system (from)

i Ktbxic assaflR2This @pespkouids a Didoyi@ayyA O

plausible mechanism for the development of

| 6 yrRedday beAlS & Q & (ME)CFS based on loss of immunological

tolerance to the vasoactive neuropeptides

o(GureS NJ £ fbllawing iiiféctioy or gighiicanl physical

exercise. Such an occurrence would have
predictably serious consequeas resulting from
the compromised function of the key roles these
substances perform(Staines DR. Med

38 YIRONSPES 204 PO s N2 a 8

2004

The November 2004 issue of
NeurolmmunoModulation contained the Report of
the Research Symposium on ME/CFS conveged

the CFIDS Association andsponsored by the

CDC and the NIH. The report is entitled
GLYYdzy2t23A0 ! aLlSota 27
{@8YRNRBYSE YR A& AYLRNII
the necessary direction of future research.

Goag9u/ C{ Aa I ¥SNK2 drd diR'
have suggested an involvement of the immune
system. A Symposium was organised in October
Hanm (2 SELX 2NB GKSX®I &:
dysfunction and (ME)CFS, with special emphasis on

induce vasodilation, which may cause and enhance the interactions between immune dysfunction and

postexercise hypotensi@r(J Nijs, K De Meirleir, N
McGregor, P Englebienne et al. Med Hypotheses
2004:62(5):75965).

2004

abnormalties noted in the neuroendocrine and
autonomic nervous systems of individuals with
(ME)CFS. This paper represents the consensus of
the panel of experts who participated in this

Y S S i Dyitaskgpest that persons with

(ME)CFS manifest changes in immunep@sses
GKFG FlLEf 2dziaARS y2N¥YI

aLYYdzy2f 23A Qi ME/CFS) ®3NE G A 28femstobeamuka @ 3 G SY RA &2 NRSN.

associated with an expanding group of
neuropeptides and inappropriate immunological
memory.Vasoactive neuropeptides act as
hormones, neurotransmitters, immune
modulators and neurotrophes. They are
immunogenic and known to be associatedth a
range of autoimmune conditions. They are
widely distributed in the body, particularly in the
central, autonomic and peripheral nervous
systems and have been identified in the gut,
adrenal gland, reproductive organs, vasculature,

Invest in ME (Charity Nr. 1114035)

substantial evidence that a large proportion of
patients has some immunologic abnormalities,
including decreased natural killer cell activity, an
increase in tle percentage of T cells expressing
activation markers, decreased lymphocyte
stimulation by certain mitogens and soluble
antigens, and increased production of certain
pro-inflammatory cytokines. The humoral
immune system has also shown frequent
abnormalities, including
hypergammaglobulinemia, increased titres of
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various antibodies, and the presence of immune

complexes. These changes support the conclusion

that dysregulation of cellular and humoral
NBaLl2yaS | NB
of immune abrormalities suggests that
immunologic factors may contribute to the
pathogenesiX L 1 &aSSYa
production of some cytokines contributes to the
fatigue. The recent demonstration of activation of
the 25A synthetase pathway (associated hwvit
interferona signal transduction) in some (ME)CFS
LI 6ASyGa LINRPOARSAE
search for infectious agents in (ME)CFS patients
aK2dzf R 0SS AYyAGALlLf (e
circulating antibodies and antigens to agents that
haveb&y A Y LI A Ol (& goodh y
SELISNARAYSyGl ¢
characterised and homogeneous subject

LJ2 LJdzf | dHe pafidl bésbmmends the
implementation of longitudinal studies that
include the following key elements: well
characterised cases ahcontrols; assays designed
to measure immune function: (a) natural killer
cell activity; (b) percentage of peripheral blood
lymphocytes expressing activation markers; (c)
pro-inflammatory cytokines and soluble
receptors; (d) THL and Th2 responses; (e)

activity of the 25A synthetase pathway, and (f)
serum immunoglobulin levels; selected measures
of autonomic nervous system and
neuroendocrine functioning; functional magnetlc
NBazylyoOS AYlI3IAy3
demonstrate the presence or absence of
virt f K YAONROA | f
interdisciplinary, multisite (including
international) longitudinal studies to explore links
between the variations noted in (ME)CFS

38y S8GAO YI %es\lf\lb@ﬁ & MABYe KR _ LgDhBeO Ia0ft €

2004

Faaz2OAl iSR @dtiéhts WithMEXESPSrdntore lilklyitél Haney

objective abnormalities of the immune system
than control subjectsWe measured the frequency

LI | -dza A 6 fofSertdirKHLA anfig&n$ (ari@éstNdted our

analysis to Class Il molecules, as these appear to
be more specific predictors of susceptibility to
immunologicallybased disorderslhe frequency

of the HLADQ1 antigen was increasdd patients

a dzLJLJ2 Nd&)mpﬁréd\td corfrdisd Thi ésb&iglti&i)ét\ﬁeénx ¢

- - A

Komaroff et al. JCFS 2004.11(494223.

6ag90/ C{Xd
Y2RSE XaK2dzZ RXdziAf AaS ¢St ¢

2004

The Seventh Biennial AACFS International
Researchad Clinical Conference was held dh@
10" October 2004 at Maddison, Wisconsihwas
attended by 120 doctors and 112 patients, and
research presenters came from people from
about 16 different countries, but Professor
Klimas commented that there was rone from
England (in discussion afterwards, she séid dzi

y2yS FNBY 9y3flyR GKAA ¢
gKJE ! & 2y S | (HerSwten®& wasldzi
2yS 2F RAAYIF @SR Lz 1t SY!

0dzae NBaSIFNODKSNI gK2 R2S:

addzRA 5651(1-5 cgmplgsedy bafled why esearchers from

he UK) are no longer present at the research

0 K¢
5NJ Y A YI aQ 02 YvérBayexpregdion f
CaKS g4I SELINBaaAy3d RSSL

(private communicatin) As another person

L GASYGaQ AYYdy S5 v S dNE 53 REDNHEERSuUre by the Department of

cardiovascular systems is critical to ddeping an
understandlng of relatlonshlps among causal
FIL OG2NAZ
Three primary methodological barriers impair the
investigations of (ME)CFS: poor study design, the
heterogeneity of the CFS population, and the lack
of standardised laboratory procedures. The

quality of previous CFS research (is hampered by)
multiple differences in methods of subject
recruitment and classification (and) clinical
definitions applied and outcome measures used.

It is our obligation to overcome té

methodological barriers outlined abowe(Gerrity

TR et al. NeurolmmunoModulation
2004:11(6):354357).

Invest in ME (Charity Nr. 1114035)
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Health that those running the PACE Trial are
international specialists, yet not one of them

t ecqssang to at nt
TR RO ST R o
YR ySdzNBft23A0 YIf Fdzy Ol
a2 adaNepy3aIteo 52 S@rigael
communication).

Professor Anthony Komarafflarvard) began the
conference with an oveview of current research,
saying that research has shown abnaiities in
YI yeé aeéStudi€sfEnmure activation
indicate that activated lymphocytes can pass
through the bloodbrain barrier in small
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YdzYo SNAEXIF YR GKSNBo6e& | OO0 AiderverSionf Obj¥ctivk measuies\ate needed for
dendritic cells that reside in the brain, particularly this approach and can include issues such as

microglia and periascular cells, and this state of immune disturbance (cytokines, cell function).
low-level activation can last decades. Activated a { dpduping is the key to understanding how
microglia, like macrophages, secrete pro (ME)CFS begins, how it is maintained, how
inflammatory cytokines €.g. TNRg, IL-:16) and NO medical and psychological variables influence its
(nitric oxide). There is increased neutrophil course and how it can be prevented, treated and
apoptosis in (ME)CES® OdzZNB R¢ @

ProfessoRobert Suhadolnikremple University, In her summary Prfiessor Klimas noted that all the

Philadelphia) reviewed the evidence and effect of reports confirmed and augmented the same cycle
the upregulated 25A synthetase RNase L antiviral ~ of immunological and neurological malfunctions
defence pathway.There is a 508old excess of but said that there is a risk of (ME)CFS being
bioactive 25A in (ME)CFS. The higher the RNase defined as a behavioural disorder if (biomedical)

L activity, the lowdNJ G KS LI GA Sy Qa teseardh ks ok sugperted (withrateful

function. These patients also have a low acknowledgement to Paula Carnes, Dr Rosamund
molecular weight 37 kDa RNase L which is not Vallings and Dr Charles Lapp).

found in healthy controls, patients with

depression, or fibromyalgia patients. The patient

has lowered signal transduction, lowered cell 2005

proliferation, lowered ATP production, lowered
cellular metabolism, lowered protein synthesis,
impaired NK cell function, abnormal exercise
response, loss of potassium from muscle,
abnormal sodium retention, hyperventilation,
central fatigue, sleep disturbanee and muscle
cramps and weakness.

In her Incoming Presidential Address for the
AACFS, immunologist Professor Nancy Klimas said:
ol am proud to assume the role of president of the
AACFS, aorganisation with a pressing and
compelling mission. The AACFS exists to promote
research, education, and advocacy to further our
understanding and eventually develop effective
GNBIFGYSyida T2N O palientRA a |
Dr Kevin Maher(University of Miamipresented are terribly ill, misundertood, and suffer at the

S @A RSy G protéirs dssogiated with the hands of a poorly informed medical

cytolytic process (granzymes A and B) are present  €Stablishment and society  -Qure ACT: 21

at lower cellular concentrations in NK cells from March 2005).

individuals with (ME)CFES ®

2005
Dr Jo Nij¢Belgium) presentedvidence for an
association between intracellular (elastase GCKSNBE NS | 3INRdzZL) 2F R,
activity) immune dysregulation and impairments AYYdzy2t23aAad YlIe& 6S OFftf
in cardiorespiratory fitness in (ME)CFS patients. appear to be initiated by allerg¢ S OK | Yy A & Y a

This study indicates subtle underlying lung patients with (ME)CFS, there appears to be a
damage. (Apresentation by Dr Anna Gareia fundamental dysfunction of the neuroendocrine
Quintana from Spain showed thtte average immunological system with deficiencies of

maximal oxygen uptake of (ME)CFS patients was immunological and neurological function which,
2yfte MpodHI gKSNBlIa (KS atgeteywvith didnic QimlynfedtiBnf ndaplead to a
uptake was 25.9, and the physically active sequencef events responsible for the symptoms
O2y (NRfaQ diJill 1S 61+ a ccdxF KA a ArRukderdtanRrty Nthe
interactive responses involved in the
neuroendocrineimmunological network is

Professors Nancy Kias and Leonard Jason essential for a comprehension of the
discussedub-grouping concluding that finding LI K2LIK&aA2f 238 2FX6a9un/
distinct SprOpUlationS has clear clinical a”ergies appeas to be an important triggering

implications by defining groups for targeted
Invest in ME (Charity Nr. 1114035) www.investinme.org Page70of 108
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eventX &Bellanti JA et al. Allergy Asthma Proc 0KS aw/ Qa a/C{ka9 wS&aSI!

2005:26(1):128). wSaSI NOK { G NJI°iM&y=2@a08, asndfl L2 |
0KS /ahQad wSLR2NI 2F HAnt

2005 Royal Colleges Report (CR54) of 1996.

OGArguments exist as to the cause of (ME)CFS.

Some think that it is an example of symptom 2005

amplification indicative of psychogenic illness,
while our graup thinks that some (ME)CFS
patients may have brain dysfunctionWe did

spinal tapqlumbar puncturepn (ME)CFS patients.
We found that significantly more (ME)CFS
patients had elevations either in protein levels or
numbers of cells than healthy controlnd (some)
patients had protein levels and cell numbers that
were higher than laboratory norms. In addition,
of the 11 cytokines detectable in spinal fluid,
(some) were lower in patients than in controls
(and some) were higher in patients. The results
support two hypotheses: that some (ME)CFS
patients have a neurological abnormality and

that immune dysregulation within the central
nervous system may be involved in this proceAs.
recent study showing elevations of8land IL10
levels during chemotheragpduced symptoms
resembling some of those seen in (ME)CFS provides
I RRAGAZ2Y LT S@ARSyBorfamifi 2 NJ
H Natelson et al. Clin Diagn Lab Immunol
2005:12(1):555).

G1 @LISNY OGA DI A2y arcdscade) ¢
by the immunerelated protein RNase L has been
linked to reduced exercise capacity in persons
with (ME)CFS. This investigation compares
exercise capabilities of (ME)CFS patients with
deregulation of the RNase L pathway and CFS
patients with nomal regulation. The results
implicate abnormal immune activity in the
pathology of exercise intolerance in (ME)CFS and
are consistent with a channelopathy involving
oxidative stress and nitrioxide toxicity€ (Snell CR
et al. In Vivo 2005:19(2):38390).

2005

oDiminished NK cell cytotoxicity is a frequently
reported finding (in ME/CHSHowever, the
ular b hl$ efect has not been
K?‘b e?f i%?o?eh fddnd within
intracellular granules of NK and cytotoxic T cells.
Quantitative fluorescence flow cytometry was
used to the intracellular perforin content in

2005 (ME)CFS subjects and healthy controls. A
== significant reduction in the NK cell associated

An article in The Scientist pointed out the need to  perforin levels in samples from (ME)CFS patients
measure cytokines/i RA @S NBA STh&k A & 2 NRCSMNEIed taghealthy controls was observed.
immune system is often likened to the military. There was also an indication of a reduced

¢tKS 02Re&Qa I N¥eé KIa ¢S LEejoan leyalxdthin thegytofoxiiTcedl9oR A S &
and complement, and soldiers such as (ME)CFS subjects, providing the first evidence (of)

macrophages and natural killer cells. The immune
system sports an impressive communications
infrastructure in the form of intracellular protein
messengers called cytokines and the cellular
receptors that recognise them. The cytokine
family consists of such soluble growth factors as
the interleukins, interferons, and tumour necrosis
factor, among otlers.Their measurement has
become an integral part of both clinical
diagnostics and biomedical resear€QJP Roberts.
The Scientist 2005:19:3:30).

It needs to be noted that in the UK, the NICE
/| fAYAOlLf DAdARSfEAYS po
such measuremnts in people with ME/CFS, as did

Invest in ME (Charity Nr. 1114035)

a T cell associated cytotoxic deficit in (ME)CFS.
Because perforin is important in immune
surveillance and homedatis of the immune
system, its deficiency may prove to be an
important factor in the pathogenesis of (ME)CFS
and its analysis may prove useful as a biomarker
Ay GKS & dzRMahe? K, Kinea® NG, C { ¢
Fletcher MA. Clin Exp Immunol 2005:142(3):505
511).

2005
at NBJA 2 dza

NBEaSI NODK KI

2 y(M%)?FégrgserE W "?i“iatti‘o”i]ﬁiki?ﬁ(%{c@‘?\m

response and exacerbations of symptoms after
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physical activity. The highly heterogeous

nature of the CFS population and the lack of
uniformity in both diagnostic criteria and exercise
testing protocols preclude pooling of data. Still,
we conclude that at least a subgroup of CFS
patients present with an abnormal response to
exercise. rhportantly, the exacerbation of
symptoms after exercise is seen only in the
(ME)CFS population and not in fatigtessociated
disorders such as depressioBarlier (studies)
revealed that in (ME)CFS patients, irrational fear of
movement is not related to excise performance.
The aim of this study was to examine the
interactions between several intracellular

immune variables and exercise performance in
(ME)CFS. These data add to the body of literature
showing impairment of intracellular immunity in
patientswith (ME)CFS. The results provide
evidence for an association between intracellular
immune dysregulation and exercise performance

Ay LI GA Sy G aQ His, iNKcGeg®, K/ C { eéxpression of gene markers whose products cause

De Meirleir et al. Medicine & Science in Sports &
Exercise 2005:Exercise Imnology in CFS:1647
1654).

2005

G¢KS KeLRIKSara 2F (KS
appearance of ceBpecific autoimmune antibodies
may define subsets of (ME)CHBE)CFS is
clinically similar to several autoimmune disorders
that can be diagnosed andharacterised by
autoantibody profiles For this reason, we
conducted an exhaustive evaluation of 11
ubiquitous nuclear and cellular autoantigens in
addition to two neuronal specific antigens. Very
few studies have evaluated the presence of
autoantibodiesn people with (ME)CFS. The
findings of this study hint that evaluation of
certain autoantibodies may give clues to-going
pathology in subsets of (ME)CFS subjéatsong
(ME)CFS subjects, those who had been sick longer
had higher rates of autoantibodis (S Vernon et
al. Journal of Autoimmune Diseases Mal' 25
2005:2:5).

N

006

The CFIDS Association produced a special issue of
0KS / KNRYAOtS SydaAaidt SR
2F |/ C{-2006} i comamned a major article

by Professor Nancy Klimas &nii f SR & ¢ K S
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/| C{ wSaSl NOKé¢ fagforsghitA OK
have contributed to the slow progress in
unravelling (ME)CFS: these included the
troublesome case definition, the need to identify
sub-groups and the need to attract good
researchersProfessor Anthony Komaroff
considered the known abnormalities of the
neurological and immune systems, add Susan
Levine provided a detailed overview of the
immune abnormalities in her article entitled
GLYYdzyS {@aGSY D2yS
focusedin the six prominent immune
abnormalities consistently shown over the
previous 18 years(i) impaired function of NK
cells; (ii) increased number of destructive T cells
and increased number of T cells expressing
activation markers; (iii) activation of sea pro-
inflammatory cytokines; (iv) dysregulation of the
HQp ! wblasS [ FyadAaA@AaANTf
of Th2 cellular immunity and (vi) differential

T cell activation She noted that these findings
are important and intriguing, in particular that
intracellular perforin, an NKcell lytic protein, is
reduced in (ME)CFS patients. She noted that in
(ME)CFS there is often reactivation of latent
viruses and she also drew attention to the

totoxicity inrﬁ!\g CES .
& a éif%re i ijeHe u
expression of at least 35 gene sequences
compared with matched normal controls that
suggest a link with organophosphate exposure.
In addition, she noted that stress is known to

affect both immune activity and neuroendocrine
responses in (ME)CFS.

2006

Ly Fy FNIAOES Syidaidt SR

B
z

C

| I & ¢

(

5N W2y GKFY YSNNJ FNRY {i

[ 2V R2 yIn20D1A Be¥amd increasingly
involved in a collaborative study groupncerned
about the lack of research attention (ME)CFS has

received, particularly in terms of how the disease is

actually caused and perpetuatellVe also take
issue with the trivialisation of (ME)CFS and the
labelling of patients as sufferers of a psychrat

or psychological disease. To address the problem,
%S

R ol hitun i he e boga D

{c%llf od‘ (é&/lE)gF}S patients exhibit reproducible

GddzNYy SR (2 UGKS aMosizR &
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alterations n gene expression as compared with
y2 NXYI f @2ribit tNdnesioXgene activity
FNBE SYSNHAYy3IZ 2F gKAOK
the most prominent. This supports previous
findings on the role of the immune system in the

YIEAYGSYlFyOS 2 Ggefiekwelie RA &S

shown to be expressed at very different levels in
the (ME)CFS cases compared with the controls.
These differentially expressed genes were
involved in several processes, including the
immune response, the mitochondria (or
powerhouse of the cell conversion of DNA to
RNA (termed transcription) and conversion of
RNA to protein (termed translation). Although
GKAa AYRAOFGSa |
(ME)CES patients exhibit significant and
reproducible differences in gene expression
compaNB R
disease is caused can lead directly to design and
utilisation of treatments to correct the abnormal
processes, which can eventually lead to
improvement or cure of the diseage 6¢CKS /
Chronicle, Spring 20068L).

2006

At the Invest in ME Conference held orf"Iday
2006 in London, expert speakers presented their
work, including evidence from Dr Jonathan Kerr
FNRY {0 DS2NHSQa
the abnormally expressed genes seen in (ME)CFS
are involved in the immune system

The takehome message was:

1 Since a prolonged inflammation is at the
heart of this condition, all speakers advocated
the use of the term Myalgic
Encephalomyelitis, not Chronic Fatigue
Syndrome, since most if not all illnessewuse
WFF GAIdzSQ

1 Inflammation is at the heart of ME, the
immune system response is indicative of
inflammation; inflammation is in the muscles
and in the blood vessels

ttySaa Aa yz2d I yR

Qx

T ¢KS A
YAYRQ

1 There is a genetic predispositi for ME
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R
patlen are reaIIy |IIE7 eir immune,
endocrine and neurological systems are
omi
écé%ng%mwllsed and they should not be made to
Xercise

1 The truth about ME is already out there, so
why does widespread ignoramcand mis
information remain? (CoeCure ACT; f7May
2006).

2 OGdaNBxZ AdQa LINRB2F (K
aThe diagnostic criteria of CFS define a

heterogeneous population composed of several

GAUK O2y iNRf aX®Yy gubgiobpB. Irhis study wis2idsigried to examine

NK cell activity as a potential subgroup
biomarker. The results (provide) evidence in
support of using NK cell activity asa
{tnimbnblogical subgroup marker in (ME)CFS.
Improved treatment options will only come with
0SGUSNI dzy RSNRAGF YRAY 3
underlying pathophysiology. The present study
specifically investigated the existence of an
immunological subgroup of CFS pextts.
Reduced NK cell activity may contribute to
enhanced cytokine productioiGiven the role that
K.cells play ig targe irall cted cglls, a -
%II’]IC&”?SIQ |f|§cj?ere£dﬁ9 ?on é l@lfcell acc\:?:\%ty
may lead to activation of latent viruses and new
viral infections. (ME)CFS is a misunderstood
condition. Research in the last two decades has
produced little advancement in the
understanding of the pathophysiology of
(ME)CFS. Unfortunately, this lack of progress
seems to have further contributed to thieelief
among some members of the medical community
that (ME)CFS is not an actual organic condition
(Scott D Siegel, Mary Ann Fletcher, Nancy Klimas
et al. J Psychosom Res 2006:60:6:566).

2T

2006

G6a9uvu/ C{ Aa I LR2NIe& RSH
which involes inflammatory and immune

activation. The Type | interferon antiviral

pathe/gy Hasdoegen repeage@hGsirowrtp lief Ay

activated in the most afflicted patients. An
abnormal truncated form of ribonuclease L (37
kDa RNase L) is also found in (ME)CFS patients
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and this protein has been proposed as a
biological marker for (ME)CFS. The levels of this
abnormal protein have been significantly
correlated to the extent of inflammatory
aedvyYLiizya RAALX | &@SR(Moeé
Fremont, K De Meirleir et al. JCFS 20061874
28).

0 a

2006

In a study of cytokine genomic polymorphisms in
(ME)CFS, Italian researchers foknt KA I Kf &
significant increase in TNg57 and CT genotypes
among patients with respect to controls and a
significant decrease of IFN gamma low producers

amord L} GASydGa 6AGKNeNS&LISS

hypothesise that (ME)CFS patients can have a
genetic predisposition to an immunomodulatory
response of an inflammatory nature probably
a4SO2yRINE G2 2yS 2NJ Y2NEB

(N CarleStella et al. Clin Exgh®umatol
2006:24(2):179.82).

2006

On 8" September 2006 Professors Nancy Klimas
YR al NE !'yy CtSGOKSNI I
lyasgSNBRE tFGASY
Zealand at whiclProfessor Klimas said she proves
(ME)CFS disability by carryirmgit laboratory

testing with Immune Activation Panels: (DR,

CD26 expression, Th2 cytokine shift, pro
inflammatory cytokine expression TN¥ IL-1 and

IL-6) and evidence of functional defects (NK cell
dysfunction, CD8 abnormalities, decreased

perforin, granzymes, macrophage abnormalities

and antibody production) When asked if these

were available in New Zealand, she replied

Gt dziGAYy3 LIySta G23SGKSN
These kinds of tests are not routine, but they
shouldbedd 6t S o0& A Y. Wagyftddn2 3 A
I &1 $Ren thé evidence of an inflammatory

~

Issuelue2012

lymphocyte celland comparing them to Type 2
lymphocytes, we find more of Type 2. We also

find fewer numbers and poorer functioning NK

cells which is an outcome of this shift. We proved
tBab thisGnas irjillicatad3nythe dyénptomatology

of the illness by the selautologous infusion
experiment where people were rfused with

the corrected ratio and their symptoms
AYLINRGSRX P2 Ké GKS AYYdz ¢
pushed this way is at the heart of the cause of the
illnes€. She was then askedWhat are the
consequences of thisSTLIJS  H tawkiaghTslieK £
NE LJ A I8tRfproiaflammatory immune

activation is not held in check and this gives rise

to a host of symptomé. Professor Fletcher was

sked jf eoiée Wgh.fN@ECﬁSVS ould give blood,

Hd sﬁjegepli & b % 2 R 8 a/gadl idéak A y
for two reasong; (a) most patients are 1 litre low

Ay 0f22R oY2ad 2F 5N YT

o PR RE S50 Vo by LA e

Uae
no studies to prove that ME is not iofeus, so we
OFyQi alreée gAGK O2YLX SGS
gAtt y2i o(OCUdMEDBR 2y¢
December 2006).

200008k | avdsairzya |yR

{ Saai 2 yondYNoverSterf200¢ RIS Centrds BreDisease

[ 2y ONRBE 6/5/ 0 |yy2dzyOSR
inform not just the US but the whe world about

the nature and severity of ME/CFS. The following
are extracts from the Press Conference:

Dr Julie Gerberding, Director of the US CBG v S

of the things that CDC hopes to do is to help

patients know that they have an iliness that

requires medical attention, but also to help

clinicians E?ggable to_understand, diag'l;]ose and hel
[

ﬂe@pfé% hg{ipfngsgBut%gre il"npo &Ht@/?o S

¥

be able to alidate and understand the incredible
asdff@riﬁg that many patients and their families

experience in this contextWe, ate committed to

NB & LJ2 y a Sz ol ,é yQ GA 0KS 2 vaim_ tdvilgtae Awhrerfesd thilt hilYs & B4l ifhess
/_ 9 { ﬂé mfh'Ch she. replAlecb( { dZN‘BAZ ad _)\ a ar{d thXL%éca need real medical care and they,
OSUUSNI YyIVYSe ¢KS LINEOIL Sqpseddinebhdtplese hietp e daff Hovifie!

hard in the US to get recognition as CFS (because)
thereis a Social Security ruling under that name,
that changing it now would cause a lot of issues.
LQY 2dzald OGNRAYy3 GShewaS
then asked why there was a TA shift and she

NEB LI Ry3nRasuridg the number of Type 1

a
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The science has progressed (which has) helped us
define the magnitude and understand better the
clinical manifestations (and %\his h_aes%) led to g
sforjel}‘?r{éedé’d"foﬁndﬁign fo tP{eur ogr%\itildrf'ofb
the underlying biological aspectsf the illness

We need to respect and make that science more
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visible.I have heard from hundreds and hundreds
of people who are telling their storiegheir
courage, their commitment to try to live the best
possible life they can (and) the tremendougpamat
GKFG GKA& Aa KFEGgAy3a 2y

Dr William Reeves, Chief of Chronic Viral Diseases

BranchatCDG1 2 SQ@S R20dzYSY G SRRANAYyRIABS 6a90/ C{

others, that the level of impairment in people
who suffer from (ME)CFS is comparable to
multiple scleross, AIDS, endtage renal failure,
chronic obstructive pulmonary disease. The
disability is equivalent to that of some well
known, very severe medical conditions. We
found that (ME)CFS follows a pattern of remitting
and relapsing symptoms, the symptomsica
change over time, and that spontaneous recovery
is rare.We found that the best predictor for
(ME)CFS was intensity of the initial infectious
disease. The sicker the patient when s/he first
got infected, the more likely they were to have
persisting chrmic symptoms.There were no

other factors, psychological or biological, that
KSt R dzLJ dzy RSNJ G K2 NP dz3a K

Professor Anthony Komaroff, Harvard Medical
School dThere are now over 4,000 published
studies that show underlying biological
abnormalitesA y LI GASyGa gA0GK
an illness that people can simply imagine that
GKSe KIS FyR AGQa y2i
my view, that debate, which was waged for 20
years, should now be oveA whole bunch of
studies show that the horame system is different
in patients with (ME)CFS than in healthy people,
people with depression and other diseag®sain
imaging studies have shown inflammation,
reduced blood flow and impaired cellular function
in different locations of the brain. Manytsdies
have found that the immune system appears to
be in a state of chronic activation (and) genes
that control the activation of the immune system
are abnormally expressed in patients with this
illness. A number of studies have shown that there
probablyare abnormalities of energy metabolism
Ay LI GASYyGa ogA0K GKAA

Professor Nancy Klimas, Professor of Medicine,
University of Miamy GLQ@S GNBIFGS
(ME)CFS patients. Tod#yere is evidence of the
oA2f 23A0If dzy RS NevkehegeA y 3

Invest in ME (Charity Nr. 1114035)

that the patients with this illness experience a
f SOSt 2F RAaloAtAGE OGKI
with late-stage AIDS, patients undergoing
chemotherapy, patients with multiple sclerosis
( A0S thalbad cerfainiyi givén it & Rvel Bidagdibilitk 2
that should be easily understocthere are
diagnostic criteria that enable clinicians to
Ay GKS
The full Press Conference is available at:
http://www.cdc.gov/media/transcripts/t061103.h
tm

2006

Commenting on a study in the November 2006
issue of Archives of General Psychiatry (Childhood
Trauma Ups the Risk of Chronic Fatigue
{@8YRNRYSUOUS tNRTS&aSQNBI
not talking about a bunch of stressedt people.

2 SQNB GFf1Ay3a lo2dzi GKS
2T I NBIf YR OSNE RSOACf
trying to remove the stigma of a psychiatric
I ol dridy &t uitdhaRk in biology, where it
0SE2yTEE AYLRNIFyYyd (G2 a
ddzo0 AINRPdzLJA® LGQ&A NBIf e

these observations into one solid, big groéifCo
Cure Res'8November 2006).

ﬁﬁmé AfftySaao LiQa yz2i

| In thgspeess kofofup of eOTDC Toolauncls 3 4 @
on 24" November 2006 Professor Nancy Klimas
said that research over the past 20 years was
beginning to figure out the biological
underpinnings of the syndrome, which she thinks
Aad ol Rf @& IMtwarg dalédbdRrdnic d
neuroinflammatory diseae, then people would
3si Ado L) dzyUAf y26
OKIFy3aS GKS yIYSI 06 dz
inflammation occurs in the brain¢ K SNB Q &
evidence that the patients with this illness
SELISNASYOS I tS@St 2F R
that of patients with late-stage AIDS, patients
undergoing chemotherapy (and) patients with
multiple sclerosis ®he and other investigators

&
VEY:

A t Haye Shpuinghat different types of cells within the

immune system are abnormal either in number or
function (CeCure ACP5" November 2006).

R 20SNJ HZIAAN

é%gﬂ!yﬁ 0§KSNBQa
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The &' International Association of Chronic Dr Brian Gurbaxani and Dr Suzanne Vernon et al
Fatigue Syndrome (IACFS, formerly the AACFS) (CDCAtlanta) demonstrated thaincreased levels
Conference was held at Fort Lauderdale, Florida, of IL-6 correlate well with Greactive protein

from 10"-14" January 2007. The following notes (CRP) and are proportionate to symptom severity
are taken from published reports of conference in ME/CFS.

attendees (including Professor Charles Lapp, Dr
David Bell, Dr Rosamund Vallings, Dr Lesley Ann Dr Barry HurwitZrom the University of Miami
Fein, Virginia Teague, Pat Fero, Cort Johnson, John showed thatpro-inflammatory cytokines have a

Herd and Pamela Young, ade various reports secondaryeffect in reducing red blood cell (RBC)
are on the internet), to whom grateful volume, due to probable suppression of RBC
acknowledgment is made. production in the bone marrow.

The conference was attended by over 250 Professor Mary Ann Fletchea colleague of
clinicians and researchers from 28 different Professor Nancy Klimas from the University of
countries and there was a strong sense that they Miami, found thatperforin (a molecule in

were all ceoperating to build on thescience, and cytotoxic lymphocytes) is low in ME/CFS, as are
that it isthe science that has freed the world NK cells.

from any doubt that ME/CFS is a legitimate
disease with an aetiology that is not rooted in the
LJa & OKS @ L G #his tniseRBl&l ONJR 0
AffySaace

. Anthony KomaroffProfessor of Medicine,

SﬁRarvéiro%sun%narised the immune abnormalities
that have been demonstrated in ME/CFBhese
include activated CD8 (T cells); poorly functioning
NK cells; novel finding seen only in ME/CFS
of abnormalities of the 25A pathway (RNasé&
ratio); cytokine abnormalities (preinflammatory
dysregulation); increased TGF, and 27 times more
circulating immune complexes than in controls.

One of the most striking elements was the
convergence of research findings: the three areas
that came up again and again were inflammation,
mitochondrial abnormalities, and vascular
problems.

There was a significant confluence of findings on
(i) elastase (a protease enzyme which digests and
degrades a number of proteins, including elastin,
a substance that supports the structural
framework of the lungs and other organs); (ii)
vascular problems; (iii) apoptosis (programmed
cell death); (iv) free radical production (highly
damaging to DNA, to cell nmbranes and to
proteins); and (v) the presence of inflammation in
ME/CFS.

Other areas of abnormality seenE/CFS that
were addressed at this conference included the
cardiovascular system (especially the evidence of
microvascular inflammatory problems and arterial
stiffening; the evidence that 70% of people with
ME/CFS have a low red blood cell volume; the low
cardiac index of ME/CFS patients, this being so
severe that it falls between the value of patients
with myocardial infarction and those in shock, and
inverted T waves), brain imaging (especially the
evidence of reduced blood flow to the brain
including thearea responsible for the autonomic
nervous system; the evidence of reduced grey
matter volume, and the evidence of arteriolar
vasculopathy or a blood vessel disease described

In ME/CFS, testing for elastase, RNBs€
reactive protein, selected cytokines and NK cell
activity are recommended because they are
objective markers of pathophysiology and

severty. | & systendic micevascular inflammatory

. . . process = | LINR OS & a naidalyihe 4 2 ¢
The importance of subying was recognised and brain but every organ system in the body),
emphasised. LINE (0 S2 YA S So i @irig af Lirgée

markers in the cerebrospinal fluid of ME/CFS
patients that are completely absent from the
control group, and the finding of one proteqn
keratin¢ that is associated with inflammation of
membranes covering the brain and spinal cord),

There are elevated primflammatory cytokines
(immunologicallybased chemicals that can cause
viral symptoms) in patients with ME/CFS.
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evidence of persisting viral activity, homeostasis during exercise and when skeletal
gastrointestinal dysfunction, sleep disruption, Ydza Of S 3t e023Sy SPSt a
pain, cognitive impairment, neuroendocrine

dysfunction, genomics (especially the fimgls of R . o
three main abnormalities in ME/CFS, involvingthe G ¢ KS YIFAYy FAYRAY3I 2F 0K
immune system, mitochondrial function and G towards a lower resting level of the solublesIL

protein signalling: of seven genes-tggulated in receptorina 9k / C{ LI UASYyUae®
ME/CFES, three in particular are notable, these
being gelsolin that is involved in apoptosis, one
that is upregulated by organophosphates, and the
other being a mitochondrial gene that is involved
in the demyelination of nerves), and paediatric
issues. This conference highlighted the difference
between psychiatry and science
(http://www.meactionuk.org.uk/Facts_from_Flori

Keynote Lecture by Professor Nancy Klimas
0! YADBSNBAGE 2F aAl YAOY ¢
a9k/ C{¢d

Nancy Klimas, Professor of Medicine &
Immunology at the University of Miami and wotld

da.htm). renowned expert on the immunology of ME/CFS,
delivered acompelling keynote lecture. She said
there is a real genetic component in ME/CFS

2007 (HLADR, which predisposes to autoimmune

On 25" May 2007 the charity ME Research UK illness). She stressed the findings of an Australian

(MERUK) hosted an International Research study which found that the severity of the initial

Conference at the Edinburgh Conference Centre, ~ infection is the single prtictor of perpetuation of

Heriot Watt University, Edburgh. There were six ME/CFS and thahere is no psychological

keynote lectures and eight presentations, with component in its perpetuation.

several Question & Answer sessions. The following
notes are taken from the keynote lectures and
presentations. Items relating to the immunology

of ME/CFS include the following:

Professor Klimas explained the imbalance seen in
ME/CFS between Type | and Type Il cytokimes:
ME/CFS they see a lot of Type Il cytokine
expression, whibh means there is an inhibition of

Presentaion by Mark Robinsor{Department of Type | expression, which in turn triggers the

Applied Physiology, University of Strathclyde): inflammatory cascade of tumour necrosis factor

GwSELRYES 2F Bfandisyl O u 2 Tl\,\Fyl@ arp_d IL1. This is important, because
S

NEOSLIIi2NE (2 SESNDAa y%eg qytpk@?sgre needed for the function of
cytolytlc T cells and NK cellseapart of the whole

immune mechanism, which is being inhibited in
G¢KS LIKE&A 2 tehaklassidally beRrf S MECFS. [
studied in the context of the immumesponse,
since it is able to exert both prand antt
inflammatory activities. More recently-8Lhas
been of keen interest to exercise physiologists,
with the observation that, even without skeletal

muscle damage, plasma levels of this cytokine activation, looking at exprgssicm activ_ation
increas dramatically. In 2000 (researchers) markers on the cells, looking at cytokine levels,

demonstrated that the source of this increaseé L 100King at cytokine expressiofiheconsequence

can almost exclusively be attributed to the working O may be apart of this, is a lot of functional

of skeletal muscle, where it is both produced and ~ @bnormalities of cytotoxic T cells and NK cells,

2d20aS8ldSyidte NBt SIHasRe o macrophage abnormalities, antibody productio
abnormalities and neutrophil abnormalities. NK
cell function isvery poort NK cells should kill in a

& 9 E S-MdDdded I in the muscle ds in a certain unit of time: in normals this is 380% in

hormonelike manner, helping to maintain the fuel T2dzNJ K2dzZNBR S o0dzi AYy a9k/ (

She pointed out that what has been seen over
many years of research by many different groups
is (quote)d llot of evidence of this chronic immune
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Professor Klimas saile most important thing

that has come out of her group recently is the
discovery ofvery low perforin (which she
RSAONADBKER T Af faA y 3). ghé dzF ¥
said that very low perforin levels in the cytotoxic

T cellmatters, because the antviral defence is
impaired. In ME/CFghe perforin is half what it
should be.

She emphasised that in addition to poor cell
function, the cells are very activated and very
stimulated, and there areonsequencesf an
activated celk what is seen is notoni§ (i K A &
immune activation, but apptosis¢ a lot of cell

R S I ,ré€udlting in a constant drive to make more
cells, especially neutrophils and lymphocytes.

¢ Kdza ( &c®ngint drie tokeep the system
AY 2O0SNRNAGS Ay (GNEBAY3

Her group has also seen a C[228 receptor in
ME/CFS this is seen in an activated cell, and the
number of cells expressing this receptor is
elevated, even though there are fewer molecules
per cell. This matters, because the number of
these activated receptors on the cell determge

0KS TdzyOlAz2y 2F @divae OSf

dzLike function).

Professor Klimas summarised all this as (i) an
over-activated system; (ii) a system that is not
Fdzy QUA2yltf | yR 6 AAthed

stuff of the cellg the thing you needo make the
cell function wellg being underLINE RdzOS R ¢ @

She then spoke about neuropeptide Y, which is a
very important neuropeptide of interest to the

u

. ME/CFS patients (whictefinitely should not be
fere) © S3 L O b o cterd ¢ 2

s k1K %Y B sHEIRt people hady

people who had very high cognitive difficulties
had the poorest T cell function, so there is a
definite clinical correlate. This correlate has also
been shownwith NK cells, and once again she

%nwhaﬁis‘gcgthagigsfir@nyne connection

matters.

She discussed the fact that genomics have put
some focus on the HPA axis dysregulation and said
that 1L-6 is associated with the intensity of that
dysregulation.

She menbned the role of infection, saying she

0 A h%rself had needed to be convinced about the role

of viruses and it was the work of Dr Peterson that
had convinced herPeterson had shown
transmissible living virus in spinal fluid cultures of

w

a
FyeGKAY3I 2dzi 2F lyeo2Re(
of a virus or bacteria or anything A G Q& y 2
¢CKIG o6& AYLNBaairgSéo

Professor Klimas went on to talk about
enteroviruses iIlME/CFSdEnteroviruses keep
reappearingg they keep coming back (into the
icturd)? J5Pelent lét%&rn goner cein
January (the IACFS/ME conference in Florida), Dr
Chia from Los Angeles had looked at more than
100 intestinal biopsies (and showed)d#i and
slide after slide with enteroviruses it was
previously looked at enteroviruses in muscleof but
Gt 221Ay3 G GKS Jonehasia i Ay
ever looked before, and yet the intestine is, beyond
the skin, tle second biggest immune system
component you have, and a tremendous place to
have a lot of antigen exposure and a good reason

G a0dz F NJ oA2f23Aa040 FAyRAyERIK yOKRNEY AcQ of Yo K 1!

large number of regulatory functions, including
the immune system and the autonomic systeif.
is a biomarker. They looked at more than 100
patients and found a significant difference
between ME/CFS patients and controls.
Professor Klimas said this is important.

She went on to speak about clinical coatels:
they had found that people who had low
cognitive difficulties had good T cell function but

Invest in ME (Charity Nr. 1114035)

She then pointed out that the genomics work is
very exciting as applied to immunology and
virology, as it replicates the immune data by a
completely different method.

Professor Klimas began her lecture by saying:
oPeople are finding things thét. This all makes
aSyasSo LGiQa I @SNB SEO)
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6SQ@S Gl f 1 SR edrsasZeddy flebhing
2dz00 Aya2 | NBIf

She concluded by conveying her own enthusiasm,
saying that due to new techniques that were not

PorAtEot S SoSyKSINBAB 0SS Ngi, ¢

tremendous progress I YR G K I
investigators Bould be heartened.

In the Question & Answer session, in response to a

guestion from the floor, Professor Klimas said
G2 K4 &adzo ANRdzL) R2
down to now is looking for the biological markers
that put people in the proper group to giwus
targeted treatment approaches that make sense
for that individualc OS NI I A y f &
J22RySaaz GKS FA(ISHuBber &
stressed that this is in direct contrast to the
Wessely School, who are intent on collataih

stt 1Sa 2F YSRAOLKTff @&
NREfAY3I 2dzi

02FNR 2F aFlF{dA3TdzS¢ 0o
2007

oFor decades, (ME)CFS patients weaed still are
¢ dismissed as lazybones or hypochondriacs.
Many medical doctors and insurance companies
still assert that (ME)CFS is a mental condition.
The mainstream treatment for (ME)CFS is CBT,
which means that patients with (ME)CFS are
being treated as having a mental illness with

Wi NS GYSy G arént amykuhdérlyiRgz vy 2

cause. Doctors who treat (ME)CFS patients as
suffering from an organic disorder and scientists
who examine the biological causes of (ME) are
often considered quacks by their colleagues (and)
insurance companies, which are sometimes rve
officially supported by governments in their
attempts to eliminate the scientific view that
(ME)CFS is an organic disord&he official
acceptance of the latter obviously would mean
that the national health care systems are obliged
to financially suppdrthose patients who are now
considered hypochondriacs and, therefore, may
easily be suspended from the national health care
systems.There is, however, evidence that
(ME)CFS is a severe immune disorder with
inflammatory reactions and increased oxidative
stress. Maes et al show that patients with
(ME)CFS show very high levels of nuclear factor

Invest in ME (Charity Nr. 1114035)

0 K1  Qapersisteht fatighe® @ i KdzigA S &
Fdysfundoh (Bavey éxidridefl Blisabvations of

les _ UKégpd eta @ their immune cells. NBks the
LJA O U dzNJX £ rinjor mechanism which regulates inflammation

and oxidative stress. Thus, the increased
production of NFIin the white blood cells of
patients with (ME)CFS is the cause of the
inflammation and oxidative stress (seen) in
l,?',(%/[gésagt al. Neurqgendocrinology

0 2 U K | dithrdl Fo&riieH: Al MhiChaelmaes.comy).

2007
adwS OSy i hadBvalGitedgdriétic signatures,

LIS 2 LI Sdedcribéd biblggi€ subgrolps, iand SuUs g2 N8

potential targeted treatmentsAcute viral
infection studies found that initial infection
severity was the single best predictor of

2T AY
natural killer cytotoxic cell dysfunction of the
cytotoxic T cell through quantitative evaluation of

dzy S E LJinttadelfularperfarh and rahdy®es. OtheR
GO23AYAUGADS NiBsgdicNba®fdcusddoyl & subgtodp NEpdtiénts i K

with reactivated viral irs O (i A Quyexpanded
understanding of the genomics of (ME)CFS has
reinforced the evidence that the illness is rooted

in a biologic pathogenesis that involves cellular
dysfunction and interactions between the
LIKeaAaz2f23A0 adNBaa NBaLJ:
A large body of evidence links (ME)CFS to a
LISNEAAGSY(d GANIE AYyFSOG?
exhibited a distinct immune profile compared

with fatigued and nonfatigued individuals. These
patients displayed increased anthflammatory
cytokines (IE10, decrased IFNgIL-10 ratio) and
reductions in preinflammatory cytokines (|6,

tumour necrosis factoiad Mvestigators noted

the tropism with brain and muscle and suggested
that the neuroinflammation seen in neuroimaging
studies of a subgroup of CFS patientsy result
FTNRY Sy idSNE gmhedidicalA y FSO )
implications are consistent with an immune

system that may allow viral reactivation and
NIFAasSa I 02y OSNY F2NJ Gdz
The preponderance of available research

confirms that immune dgregulation is a primary
characteristic of (ME)CF8dvances in the field

should result in targeted therapies that impact
immune function, hypothalamipituitary-adrenal

axis regulation, and persistent viral reactivation in
6ag9 0/ C{ (Nindys Klysesat. Current
Rheumatology Reports 2007:9:6:48827).
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2007 effector subset has been shown in healthy subjects
.| R . . o to express high levels 61 and62 integrins that
o YRSNRB UL Y RohgfiHacdiogio Y 2Y 46 required for homing to inflandetissues and
interventions differentially affect the subgroups produce perforin and high Ievels ofALI1-5 and

of patients with CFS might provide insights into IE P¢KS 02yl dzSR. SE LJ| y &
UKS LI GK2LKeéeaAzf 23 e 27 “tﬁ%ﬂnor%él éoﬁ(élagr%t?ﬁ gdeﬁs%ﬁatAa
measures ohormal versus abnormal cortisol stimulus, present in these individuals but absent in
were compared on a variety of immune he normal cortisol group, is responsible dimvln?
YIFNJ] SNARX®{ dz0 ANR dzLJa 2 7T )\yd?@\@ L%l@ﬁf%nﬁtﬁﬂﬁuiﬁﬁéw%& e
react differently to exercise than healthy effectar subsets in distinctly different directions,

controlsX ®9 I NI & NEaSlI NOKSNBE  RgaQNAQidef Hith i axis abnormalities
pharmacologic behavioural interventions for CFS and efficacy of CBT, likely represents an

reported high levels of success (Deale, Chalder, important (:omr%t onent of the immune dysfunctlon

alb Nl a s 2saastez mpdt TX{ L MkdPwitre pdinbgerdtR fEcBs of © dzU
more recent studies have had somewhat more ] C{X® LY &dzZYYl NBEZ &dzo 3NJ

YA ESR Nofasaiidifidudsiwith most
impaired HPA axis function might be least able to

either normal or abnormal cortisol levels
exhibited different outcomes in a non

improvg Witr] rlonpharmacologc o LIKF NYF O2f 2340 i NJS I
AYUSNIESYyuA2yaXewsNbaz /[t tﬁalt Jrkstl levelR May Sehve s an n%p%r%nt l
Taylor (2005) have confirmed that mean cortisol marker for individuals with CFS that might

levels are significantly lower for individuals with benefit from nonpharmacologic interventions
CFS when compared with controls across the _such as cagnitive behavioural therapiés

entire 24K 2 dz2NJ a LJr y X®al ye a v dZR(ﬁeﬁr%rd Fasof %Ig,r?AnH FietcHer et al. JCFS
CFS_ls charadeh a S_F\’_ 08 KelLkO2NI )\2@& &4§ )’3@9))(

possible that some individuals with CFS have a

cortisol deficiency and others do not, but when all

are combine,d into one Ivarge CF§ catAegor}/,Athese 00 o

AYLEZ NI yi RATTS NByhO&E N%_§3y2N£RX¢

abnormalities have frequentlyeen reported in the In January 2008 the CFIDS Association of America
/] C{ fAGSNI GdzZNBXS6F 0 LI2 2 NJ pdo8uced @t LISNO Al diy” ALddxo2tyAsO | gUAAGZKY
natural killer cell (NKC) cytotoxicity and frequent MomentscHn &SFNE 2F YI{Ay3
immunoglobulin deficiencies (most often IgGland 1 S& YSaal 3§ OaSyyia TihOF NS«
lgG3) and (b) elevations of activated T provided incontrovertible evidence that CFS is one
lymphocytes, including cytotoxic T cedisgd of the most complex and widespread illnesses of

St SOlLFiA2ya 2F OANDdAzZ | (A yartiog édnd that tifed i§ xsounkssienhfis Basist |
one study found that immunologic functioning did for the biological origins of the disease (but) many
not improve as a result of CBT (Peakman, Deale, physicians are still incredibly resistant to treating
Wessely et al, 1997); however, that study did not I C{ ¢

subgroup according to baseline cortisol

F A Y R AnyoHrjsiidy, baseline measures of . ) A ..
normal versus abnormal cortisol were compared Professor Nancy Klimasote:a h @S NJ U KS @
2y b GENRASGE 2F AYYdy S YRR Baeroied asked MaNIECE 13 af Enmuyne
iKAa atdRe RSY2yadN; G5 §4EPEes dNarisaagsoradysiungtionof thex
normal baseline cortisol levels exhibited the most SY RZONXYS agausSyXxol a |y
AYLINE OSYSy i X D¢ Khose whow A O | Wodlghave gajd £FS is clearly an immune

most impaired on HPA functioning might be least dysfunction state, while an endocrinologist would

able to |mprove when provided with non call attention to the adrenal glands irregularities,
LIKF NXY I O2f 2 3A OThergwie®ND S y i A 3graspegialist in the autonommervous system
significant time and interaction effects of the would be convinced CFS is all about blood pressure
CD45RACD62Lsubsets. The normal cortisol FOy2NYItAGASa® DABSY o
group experienced degasing levels of this subset th_e illness, I now tell people CFS is all _of these

over the intervention, whereas the abnormal things. We know that (ME) chronic fatigue

group underwent a significant expansion. This syndrome has identifiable biologic underpirgsn
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because we now have research documenting a
number of pathophysiologic processes involving
the brain, the immune system, the neuroendocrine
aeausSy FyR (KS

Professor Anthony Komardifom Harvard wrote:
GToday we have powerfaew research

On 23" May 2008 the charity Invest in ME held its
third International Cordrence on ME in London; it
was attended by about 165 people including

I dz{i 2 y 2 Y A Oheaftlsdddd prafessiotats anil fatients

DrJonathanKerd { i DS2NHBS QA
aLk21S 2y abDSyS

A 1 YA
9ELINBAaA:

G§SOKy2t23ASaXxX bS6SN Y2 S{Odi i SNBiktgam dodkedl &t a microarray of

technologies allow us to study gene activity inside
circulating immune system cells and to look for

AYTFSOiGAz2da 3Syda sAlGK
Ll23aaAroftsS (G462 RSOIFIRSaA
2008

On 6" May 2008 the chaty ME Research UK
(MERUK) hosted an International Conference on
ME/CFS Biomedical Research at the Wellcome
¢CNYzaG / 2y FSNBYyOS
| 2NAT 2y& HAanyéox |0
from the University of Miami gave the first
Keynote Lecturgg KA OK & |
I 3LISOU a m%mmmmmmﬁmmm
need to assess patients by stgrouping on the
basis of clinical tests and symptom clusters as
outlined in the 2003 Canadian Consensus
Definition, of which she was a eauthor. In her
view, the postexertional nature of the symptoms
is key. She described her model for the
development of the disease and reviewed the
chronic immune dysfunctionshe also reviewed
the evidence for viral persistence and reactivation
before discussing thevidence for endocrine
dysfunction such as reduced cortisol output. She
noted that gene expression microarray data has
become a highly productive tool, mentioning
recent studies showing the differential expression
of 35 genes for -Tell activation, neuroal and
mitochondrial regulatory abnormalitie§he
particularly noted that preand post exercise
challenge studies have indicated differences in
genes that regulate ion transport and

intracellular functions, saying it may be that
evaluation of gene expressn profiles will allow
pathophysiologic sulgrouping of patients that
could result in targeted therapies to impact
immune function(with acknowledgement to Dr
Neil Abbot).

2008

Invest in ME (Charity Nr. 1114035)

I Sy i NBY ﬁ%
- éKAO%MWMﬁﬁ

47,000 genes from ME/CFS patients and controls
taken from normal blood donors. Genes showing

| differen@aOeogixeissio R wete Futthigr aalysed/ Q
I 3 2 usidyg realtime PCR. 13 transcription factors

were overrepresented and differential
expression was confirmed in8genes, these
being associated with haematological and
immunological diseases and function, cancer,
apoptosis, immune responses and infections.
Graphs showed hugely different results in
ared W 5ontroq$nth

YEAYL

SYuAufS&m%/fAYAOIt

G/ C{ A& Iy AY Olhdbier@fikof I G A
classifying individuals with CFS into diagnostic
categories is that it facilitates selection of

treatment methods predictions of response to
treatment and communication among clinicians

I YR NB a Evidehr fSrMdaltple
immunological abnormalities in CFS have

frequently been reported in the

f AGSNI GdzNBEXdt S2LX S 6AGK
basic problems with immune function: 1) poor
cellular function, with low natural killer cell
cytotoxicity and frequent immunoglobulin
deficiencies (most often IgG1 and IgG3), and b)
elevations of activated T lymphocytes, including
cytotoxic T cells, and elevations of circulating
cytokines. Natelson et alSpinal fluid

abnormalities in patients with clnic fatigue
syndrome, 2005hound increases in cytokines §IL

8 in some patients and L0 in others), and these
findings support the hypothesis that in some

patients with CFS, symptoms may be due to
immune dysfunction within the central nervous

4 & 4 U Stexedue distinct subgroups, then
treatment might need to be tailored to the
RAFFSNBYUALE ySSRa 2¥F LI
suggest that subgroups of patients with CFS react
RAFTFSNByGte (G2 SESNDAAS
(our) study we examined basele measures
AYy@2t @AYy AYYdzyS Fdzy Ol A s
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improved and those who did not improve adrenocorticotrophic hormone (ACTH) and

following exposure to norpharmacologic corticotropinreleasing hormone

Ay U S NID SPdi reseafch Madshown that CFS 6/ wl 0 X ®! OO2NRAy It & 1t! |
is associated with a shift toward a Type 2 immune  coupled with those of the immune

response, and in the prest study, those with this a @ a (i M®EFS Patients inhabitstable

LI GGSNY GSYRSR y20 (2 A YhpaBodi®ix state/higilyicén8ubive golthhR & =
dominance of the Type 2 over Type 1 immune emergence of chronic inflammatory immune
response, as indicated by the patterns of AAIAYFEETAYIAXDEKS NBELRNILST
lymphocytes subset distributions among those of immune functional nodes align well with

gAGK / C{Z RAR VY Zie chr¥ntINE Jdbsealichidf altdred Sndne activity in

study further supports the contention that 6a90/ C{ X®d2 S KycanStruciedzOOS & ?
clinically distinct subsets of patients within the association networks demonstrating the key role

OdINNBY G RSFAYAGAZY 2F / CIKOXi20dey S T dzy Xdirh Ruife, A Yy 6 ¢
RATFSNBYOSaXKAIKE AIKG G KSuzaynd B Rernon? GoRIGnBrogefick. @erforylids O
2dz0a80Ga Ay / C{X®{ dzo I NP dzLBOgBI2:6A38BIEK S 1 S& (2
understanding how CFS begins (and) hiws

Yl Ay l(legh&dRA Jason, Mary Ann Fletcher

et al. Tropical Medicine and Health 2008: 36:3:23 2008

32). G6a9uv/ C{ Aa OKI NI OGSNREZ:
dysfunctions including chronic immune

2008 activation, inflammation, and altered cytokine

profiles. T helper 17 (Th17) cells belong to a

G¢KS YIFIAY KeLROKSaSa Ay OkcdrdySdentified Sids& 8 T Defper deNsl with

nervous system functioning resulting from an crucial regulatory function in inflammatory and

abnormal immune response against a common autoimmune processesTh17 cells are implicated

Iy ( A FrssyeXiav discusses the immunological  in allergic inflanmation, intestinal diseases,

aspects of (ME)CFS and offers an immunological central nervous system inflammation, disorders

KeLRGOKSAEAA F2NJ 0KS RAaSI thabmayNRodtBbita tx the pitBoah$siplbgy Bf | (

from various sources support the model that (ME)CF8¢ 2 Ay@SaiAalrisS GKS
(ME)CFS has a propensity to epesduce pre more specifically of the cytokine1lZF, in the
inflammatory cytokines, coupleslith a pathogenesis of (ME)CFS, wadéed the

misregulation of antinflammatory association between (ME)CFS and the frequency of
O & U 2 1 Thes&itniuhological findings show 0KS L[MTC | AWefoumdaNH @I NJ
that patients with (ME)CFS may have an infection  significantly lower prevalence of the His161Arg

and that the immune system is chronically variant in the (ME)CFS population compared to
activated in response. Several of the differentially the control populatiorX ¢ KS | Aamc m! N
expressed genes are redkd to immunological antagonisesthem-A Y ¥t I YYI 02 N& S¥
functions and implicate immune dysfunction in 17F, and thereby exerts a protective effect against
the pathophysiology of the diseagdglLorenzo asthma. Similarly, we can make the hypothesis
Lorusso et al. Autoimmunity Reviews 2008: that the development and/or maintenance of
doi:10.1016/j.autrev2008.08.003). (ME)CFS involves an increase in the production of

IL-17F, and that the expressiontbk inactive
variant confers protection against the disegdae

2008 expression that is significantly lower in patients
. , L . . with (ME)CFS)(D(’) hdzNOD NBadz Ga ad
aoa9u/ C{ -imnauneldisoyd&r diriK& to ¢l mT (KS LI GK238ySaA:

chronic immuneactivation and dysregulation of

- A S L WP inflammata eff cr kines
UKS 1t .! b E 7\. a X.q): Llasta Ay e%? o%grélste t%/?h -hl’%( (‘1 ggﬁé‘d sﬂmcﬂons

are reflected in cefcell signalling and elevated observed in (ME)CFS patientsifland IE22 can

Ievelj of prel_nflammatoryhcytoklnes _SU_Ch as IN::_ disrupt the blooebrain barrier; Th17 lymphocytes
aand TNFain (ME)CFSLhe HPA axis is central in transmigrate across the blodarain barrier

modulating Fh's mflammatoryesponse_: throggh endothelial cells and promote inflammation of the
the synthesis of cortisela a cascade involving
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central nevous system (and) blodarain barrier
permeability and CNS inflammation is thought to
0S I 1S@& FaLlsold Ay GKS
(Metzger K et al. Biochem Biophys Res Commun
2008:376(1):23233).

2008

Gaélf3a3A0 SyOSLKIf2YaStaAl
synNPYS Aada | KSGSNp3ISyS2d
problem in the management of patients with

ME/CFS is the lack of biomarkers for patient
stratification into subgroups according to distinct
immune responses, virus infections and

YSdzNRBf 2 3A OF f Ourdaty showde forf A G A
the first time in ME/CFS a cytokine and

chemokine profile, which suggests a Th17 shift in
subgroups of our cohort. We conclude that

cytokine and chemokine patterns in subgroups of
ME/CFS can be used diagnostically, as serum
biomarkers to statify patients for appropriate
anti-inflammatory, anti-microbial and anttviral

0 K S NI LIESerink oftékine and chemokine
profiles of individuals with myalgic

encephalomyelitis (ME) reveal distinct pathogen
associated signatures. Vincent C Lombardi, Kenny
DeMeirleir, Judy A Mikovits et al. Cytokine 43
(2008):243262: doi:10.1016/j.cyt02008.07.07.

2008

At the 6" International Conference on HH-B/& 7

held in June 2008 at Baltimore, Maryland, Day 4

(239 June 2008) included a presentation by
Professor Nancy Klimas, then at the University of
aAl YAYS 6K2aS LINBaSydal adaz
YFEN]SNE Ay QAN §
K @Ay RerdembeRtie inbmune, the
autonomic and the neuroendoane (systems) are
overf I LILAAY IXPGKS
(ME)CFS is this ovactivated immune

42aGSYXGKS AYYdzy &rivand & G SYlj del $ yhi a@sy t 26SNI GKIY

Look for the antigen when you have an activated
A2aU0SYXDPECKSNBE INB 2yfe
activate and drivea system: a pathogen, or more
than one pathogen; an allergen; sympathetic
nervous system activation of the immune
aeaiusSyYXlryR
different ways might you turn on the button and
leave it pushed org well, maybe five different
glreay® GKIFIGQa ¢KIG GKS
KSNBEX®lIyeiKAYy3a (KI G
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on the prainflammatory cytokine cascade..(that)
is turned on in the sickest group of (ME)CFS

Lpratiet? BdpfdSia is ihen2aEell baa Beér/og o €

f2y3 A0Qa tocBlSigath RINBUDSSH A
0KS odzilizy 2y O0F2NL &2 f
GKS OSftft oAff | LRLN24aSs
many different cell lines, including T cells and
neutrophils. Functional defects that we (and

thers)g own (include) na}gj iller.cell
3 sffu.g S’%%%Q%Ri c;f %%%ﬁ |i§é§;

bn %aﬂysl’o' %eﬁ %%H)ten perfor andVd
granzyme, and macrophage antibody production
abnormalities (very important in sustaining long
GSNY AYyTFElYYlF{i2NE NBA&LR)
cell funcion to be different in (ME)CFS, and
s'gﬁi#&aﬂ%tly differentg we think this is a useful
OA2YIl NJ SN LiQa OSNJII A\
AYLER NIy G 3 NPl sdlithe 6 a 9 0 /
chronic fatigue patients into fairly normal Mi€ll
function versus abnormalkecell function, you find
that the SF36 (fatigue scalejs significantly

different between these two groups, so again
immune dysfunction is correlating with the severity
of illness in this patient population. A different
objective marker of severitg the PASAT

(cognitive assessment toaj)how well your higher
levels of thinking are working, and again (there is)
a low NK and a normal NK split, and the more
severely impaired NBell function people have
Y2NB AYLI ANBR Olkbéakiidal A &S
lymphocyte activation and at the percentage of
CD2+CD26+ lymphocytes, Professor Klimas said:
GThis is probably the only study | know of in
(ME)CFS that looked for surrogate cytotoxicall
Fdzy OlA2y FTYROPOPAGTQE y2i
difference acoss the board on the amount of
GD26sexpessBIy ai thése @Ifs. Naw tyisvissay S

{

NB I Ol A gimpbrantyhingiio seq. Kiere ara mokeRelR NI S

SELINBaaAy3d KA&AZ GKSNBQ:
per cell basis, the ability of these cells to actually

LI G K 2 3y 2 ypetyhatarkekwheredit 8 pnythe receptor

which is a very important functional markeg is
[
more activation, but the functional ability of the

@S tyfr yid2 (KB LINBA & ki KE B Y

I GSNE AAIYATAQisgavery KA y :
good biomarker for circling the group that is
0a90/ C{XPPbSdzNRP LISLIIARS

| dafih®vik nvaxfydzy A i & ssubkstance that has many functions across brain

and immune system, so we looked at this,
thinking maybe this might be a biomarker (and)

GsurgAnaugh-we nchgu®peptidegy 3s elevated
2 @S Na? Nongaged to gontrgle ig &verysigdficant { dzN.
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gl eXdiKS KAIKSNI AdG Aasz (&ISSIgRINGE SI yiK SR NIdX IO M @1yt f2¢
GKS LI GASYOdXdoLY adzYYl NEODK DMD HTIKESHSWBOIESIREdeded thad
changes seen in (ME)CFS and GWI are consistent this was simply a deeply concerned and

with that seen in chronic viral illnesse (2) compassionate physician and research scientist
Immune dysregulation has been extensively speaking abouthat to which she has devoted her
studied, and patterns that would reasonably life (CoCure NOT; RES"2Bebruary 2009).

leave the subject vulnerable to viral reactivation

have been shown (3) In considering clinical trials,

consideration of immune modulators should be 2009

considered, tgether with antiviral therapies. To " ; L Lo ) A
sum up, the immune changes that we see in ¢ .KS. o2 N‘I. .R’.Qa Y2 a&u ly2stsSh
(ME)CES are absolutely what you should see in a smentlst.s and c||n|c.|ar.13 met at the 9

chronic viral state; the cells that clear viruses that International Association for ME/CFS Research and

are latent that are trying to reactivateg the very il'mca}l E:om;erecr;ce (f(r:rr;erlg tth N Arr:re]zncan
cells that prevent reativation of latent viruses; ssociation for CRGA § but now the

th
FNB GKS 2ySa GKEd FNB Y2%%FS/M@Q€P§?VTS&€7\ Majah 209 in Renpy 5
AYLRNIFyG LRAYyG G2 08 v py// | yR

intracellular perforin are biomarkers for (ME)CFS.

CD2+26+ lymphocytes, rmolCD26 on lymphocytes Of special note is th&rofessor Leonard Jason, a

and sCD26 in plasma are likely to be biarkers world-renowned ME/CFS investigator from De
for (ME)CFS. NPT is elevated in (ME)CFS; this may Paul UnlverS|ty, USA reported |n his presentatlon
be an important biomarker and has high QA GG SY.Sy ¢

O2ZNNBt I GA2y 6AGK O23YyAl A@CF@&%H@%K& B%H)efltﬁ(fﬁscogﬁlt\(/e

cell is a good surrogate marker for the severity of behavioural interventions: this was the subset of
the illness (and) so is the perforin content, so is atients whose laborator mvestlgtlons showed
A G §Sn g

thegranzyy S O2y G Sy G o6t yRO m to betrie mdst's&y é\ll)‘}'la Fre¥téld afwho

recognise that the cytotoxic-Tell is equally had increased immune dysfunction and low
affected. Finally, these biomarkers coming from cortisol levels

immunologyland might be very very useful in
Of AYAOLFf GNRLIfaeod

G f

In his Summary of the Reno Conference, Professor

Charles Lapp noted that:
2009

On 20" February 2009 Professor Nancy Klimas . . .
. ) . . 1 the metabolic, adrenergic and immune
gave a interview and an international press |on channel recentors \ere upreaulated
NEfSHaS Ay ABomorkerfarKS &F ARY B oy expruem ep |§ )
a9k/ C{ YI& 0S8 (844 0KIy (o2 E&E%ﬁh?ﬁ 989'§’VW
o . . . ME/ wi V|rtua y no wpegulation in
closing in on being able to identify the root causes
) : o healthy controls -- metabolic, adrenergic
of a disease which affects millions of people ) )
: and immune ion channel receptor mMRNA
around the worldg one thatis poorly understood . ) .
. . markedly increases in people with ME/CFS
and treated by the medical communi¥y ® b 2 but not in healthv controls
longer will those afflicted be dismissed by the y
medical community and, all too often, by their own
FTEYAf® yR TNASYRA | a KI @AMy BrofésariMéry Apg Feletdhah (Sniversity of

0 K A yTEef Xré at least three, perhaps even Miami) provided evidence that
sevensubd NR dzLJA 2F ¢6KI G 6S OI f f neuspeptide]YXNPK)Sa&neurotransmitter
may be thought of as three to seven different that is concentrated in sympathetic nerve
conditions with closely related endings, is elevated in people with
aedylLliz2zyaxa9k/ C{ Aa | ¢2NI R MWBHGESIndet®rotd sfess njughmire
afflicts at least 28 million people, perhaps many than in normal controls

morethanthatX ¢ KS RA &SI &8 A& a2 6ARS&LINB
GKFGOXFE Of SEFNI & FT20dzaSR AYUGSNYylFGA2y Lt | LIINRI OK ¢
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9 from presentations by Dr Vincent

Lombardi and Professor Nancy Klimas, it
was indisputable that numerous cytokines
were significantly different in subjects and
controls

IL-8 and IL15 were decreased in patients
with ME/CFS, while the pranflammatory
cytokines TN, IL-1a, IL-1b and IL:6) and
Type 2 cytokines (K4, IL-5) were
increased in ME/CFS, and the anti
inflammatory cytokine 113 was reduced:
this is consistent with the Th2 or up
regulated immune pattern usually seen in
ME/CFS

Dr Marc Fremont from Belgin showed
that bowel dysfunction(dysbiosis, leaky
gut, viral infections of the gastric mucosa)
is frequently seen in ME/CFS and there is
also a Th1/Th2 immune imbalance. Thl
(normal immunity) is antagonistic to the
Th17 immune axis. Th17 cells are crucia
regulators of inflammation and
autoimmunity, and alterations of the
Th17 pathway are frequently associated
with intestinal disorders such as irritable
bowel syndrome. Th17 cells produce-IL
17F protein and a variant known as
His161Arg, which confers protgion
against inflammation. His161Arg was
found in only 6% of people with ME/CFS.
This suggests that the Th17 axis and
intestinal dysfunction are involved in
causing inflammation and possibly in the
pathogenesis of ME/CFS

The conference confirmed that rftiple
bodily systems are involved in ME/CFS
(this is important, as Wessely School
psychiatrists insist that the higher the
number of bodily symptoms, the greater
the certainty of a somatoform disorder)

Possible biomarkers include: salivary
HHV6; ATP pridihg of ion channel

receptors; mitochdondrial energy score;
cytokine and chemokine analysis; near
infrared; EEG profiles; low molecular
weight RNase L, and HLA haplotype 4.3.53,
MSH, VIP, C4a.

Invest in ME (Charity Nr. 1114035)

2009

Ly &/ 2y0SYLR2NINE [/ KIFffSy
the Annals of the New York Academy of Sciences
published several articles looking at autoimmunity
Ay o6a9uv/ C{o hy & & dzOK
association with (ME)CFS physiopathology,
immune imbalance, abnormal cytokine profile or
cytokine genes, and decreased set
concentrations of complement components have
0SSY NBLER2NISRXalyeée &iadzR)
presence of several autoantibodies in (ME)CFS
patients. Antibodies to diverse cell nuclear
components, phospholipids, neuronal

components, neurotransmitters, as wedls

antibodies against some neurotransmitter

receptors of the central nervous system have

been describeél The authors consider the

different types of antibodies that have been

reported in (ME)CFS patients and consider in
particular antibodies to nuclear components (52%

of (ME)CFS patients are reported as having
autoantibodies to components of the nuclear
envelope, particularly to lamin B1 molecule); to
neurotransmitters and receptors (especially to
neurotransmitters such as serotonin (5H),

adrenals, ACTH and to receptors such as
muscarinic cholinergic receptor | angbpioid

receptor 1), and to diverse nrm-organisms,

noting that serum levels of IgA were significantly
correlated to the severity of illness. The authors
state that the results showed that enterobacteria
might be involved in the aetiology of (ME)CFS and
that an increased gutntestinal permeaility

could cause dysregulation of the immune
response to the LPS of granmegative
enterobacteria The authors note that for many
years, enterovirus infection has been associated
GAUK 6a90/ C{ Hbwekrr seveidle VY :
negative studiescombined wih the rise of the

LJAE OKALF GNARO WoA2LJaeO0K24a:
have led to a diminished interest in this aréa

(OD OrtegeHernandez et al; Ann N 'Y Acad Sci
2009:1173:6065009).

LJI

(For the avoidance of doubt, in the above paper
0KS | dzi K2NBY OAIGEA @Ft &G duk
associated with enteroviral infection in (ME)CFS:

the first by Lindh G et al [Scand J Infect Dis
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