Documented involvement of viruses in ME/CFS

Margaret Williams 30t December 2009

For decades it has been known and shown that viruses play a role in ME/CFS. Now there is evidence of a
direct association with a gamma retrovirus — XMRV -- that disables the immune system in ME/CFS, thus
allowing numerous latent viruses to re-activate, which could result in the protean symptomatology.

As Professor Nancy Klimas said in her November 2009 lecture at the University of Miami: “We've always
thought something like that has to go on in (ME)CFS because you all have some neuro-inflammation. Your
brain has a low grade level of inflammation. And you have some inflammation in the tissues that make
hormones, particularly in the hypothalamic-pituitary-axis. And this is a virus that infects that type of
tissue...” (see below).

Latent viruses that have been particularly studied in relation to ME/CFS include Coxsackie B virus (CBV),
Epstein Barr virus (EBV) and human herpes virus-6 (HHV-6), and illustrations are provided below.

However, advised by psychiatrists of the Wessely School, in the UK the NICE Guideline of 2007
recommends limited serology testing for certain viruses only, which excludes testing for Coxsackie B virus,
for which there is the most evidence (testing for Epstein Barr Virus, a particular interest of Professor Peter
White is, however, permitted).

Given that a classified synonym for ME/CFS is “post-viral fatigue syndrome” (ICD-10 G93.3) and given that,
like the MRC PACE Trial, the NICE Guideline purports to apply to people with “CES/ME”, it is striking that
the Guideline states on page 141: “Serological testing should not be carried out unless the history is
indicative of an infection>.

It is notable that the PACE Trial Investigators did not include virological testing of participants in their
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The following are illustrations of viral involvement in ME/CFS:
1954

Describing an outbreak of infection of the central nervous system complicated by intense myalgia in late
summer 1952 affecting nurses at the Middlesex Hospital, London, the author (ED Acheson, who later
became UK Chief Medical Officer) reported the clinical features to be severe muscular pain affecting the
back, limbs, abdomen and chest, with evidence of mild involvement of the central nervous system,
diarrhoea, vomiting, respiratory distress, paresis and brain stem involvement that included nystagmus,
double vision and difficulty in swallowing; additionally, bladder symptoms occurred in more than half the
patients. Acheson highlighted this small outbreak because of the similarity to atypical poliomyelitis (ED
Acheson. Lancet: Nov 20t 1954:1044-1048). The label of “atypical poliomyelitis” was originally given to ME
(The Disease of a Thousand Names. David S Bell. Pollard Publications, Lyndonville, New York, 1991).
Many patients today experience exactly the symptoms described by Acheson, but such symptoms are
dismissed by the Wessely School as somatisation and as hypervigilance to normal bodily sensations.

1955
Acheson described and compared the outbreak at the Royal Free in 1955 with the outbreak at The Middlesex

in 1952, noting the relatively prolonged active course of the disease, marked muscular pain and spasm,
involvement of the lymph nodes, liver and spleen, tenderness under the costal margins, and ulcers in the



mouth, all of which — if looked for and if not dismissed as somatising -- are still to be found in “pure” ME
today (ED Acheson. Lancet: Aug 20* 1955:394-395).

1959

In his detailed review of numerous outbreaks of Benign Myalgic Encephalomyelitis from 1934, Acheson
described the common characteristics of the disease and clinical picture, which included agonising muscular

pain, headache, nausea, sensory disturbances, stiffness of the neck and back, dizziness, muscular twitching,

tremor and in-coordination, localised muscular weakness, emotional lability, problems with memory and
concentration, hyperacusis, somnolence and insomnia, with relapses being almost inevitable, together with
variability of symptoms. Signs included hepatic enlargement, lymphadenopathy and evidence of CNS
addressed and discounted: “Final points against mass hysteria as a major factor in the syndrome are the consistency
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and Acheson specifically warned that the diagnosis of ME should be reserved for those with (virally
induced) evidence of CNS damage: “If not, the syndrome will become a convenient dumping ground for
non-specific illnesses characterised by fluctuating aches and pains, fatigue and depression?, exactly the
situation that exists in the UK 50 years after Acheson’s prophecy (ED Acheson. American Journal of
Medicine, April 1959:569-595).

1978
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became clear early on in the outbreak that there was organic involvement of the central nervous system (and) there was
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the objective findings of the staff of tlespital of fever, lymphadenopathy, cranial nerve palsies and abnormal signs in
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Postgraduate Medical Journal 1978:54:722-724).

1983

? 5 DU OO O shdvdaléauhat 764 ddthe patients with suspected myalgic encephalomyelitis had elevated Coxsackie

B neutralising titres (and symptoms included) malaise, exhaustion on physical or mental effort, chest pain,

palpitations, tachycardia, polyarthralgia, musgains, back pain, true vertigo, dizziness, tinnitus, nausea, diarrhoea,
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have had this miserable illness. Most have lost many weeks of eraplayr the enjoyment of their family (and)
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1985
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Immunology 1985:134:5:3082-3088. Note that “CFS” was then thought to be caused by EBV).

1985

“EpsteinBarr virus infection may have induced or augmenéedimmunoregulatory disorder that persisted in these
x E U B IStédheu £ Sitgpus et al. Ann Intern Med. 1985:102:7-16).



1985
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postviral fatigue syndrome are recorded. These findings confirm the organic nature of the disease (and) suggest that it
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symptoms with evidence of Coxsackie B infection. We have also shown that clinical improvement is slow and recovery
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complement, arDNA antibodies and elevated synthetase which is an intedassociated enzyme commonly
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1988

? 31 resditsishow that chronic infection with enteroviruses occurs in many R$6&-viral fatigue syndrome, a

classified synonym for ME/CES) patients and that detection of enterovirus antigen in the serum is a sensitive and
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1988

“Myalgic encephalomyelitis was thought for some time to be produced by a less virulent strairy dd pblahkbaic,
persistent viruses may often be reactivated during this illness...once reactivated, do these viruses then go
on to produce many of the symptoms of the disease? And what reactivates these endogenous viruses?
Could it be environmental toxins? Could it be infection with other, exogenous lymphotropic viruses?? w
(Anthony L Komaroff. Journal of Virological Methods. 1988:21:3-10).

(In the light of the discovery in 2009 of the XMRYV retrovirus — see below -- this paper by Professor Komaroff
21 years in advance of that discovery showed remarkable prescience).
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is skeletal muscle, and the severe fatiguability, with or without myalgia, is the main symptom. The results of

biochemical, electrophysiological and pathological studies support the view that muscle mesddismbed, but
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course; an association with neurological, cardiac, and other characteristic enteroviral complications. Coxsackie B
neutralisation tests show high titres in 41% of cases compared with 4%t OWEE UOUUS6 31T 1 Ul wepET UODBDE
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Dowsett. Journal of Hospital Infection 1988:11:103-115).
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currently investigating the effects of persistence of enteroviral RNA on cellular gene expression leading to muscle
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sequences have bemtected in muscle biopsies from patients with Bkercise related abnormalities of function

have been demonstrated by nuclear magnetic resonance and single-fibre electromyography including a

failure to coordinate oxidative metabolism with anaerobic glycolysis causing abnormal early intracellular

acidosis, consistent with the early fatiguability and the slow recovery from exercise in ME. Coxsackie

viruses can initiate nortytolytic persistent infection in human cells. Animal models demonstrate simitaromiral
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muscles. These studies elucidate the exercise-related morbidity and the chronic relapsing nature of ME? &(Gp
Dowsett, AM Ramsay et al. Postgraduate Medical Journal 1990:66:526-530).

1991

A paper reporting the discovery of a retrovirus associated with (ME)CFES (Retroviral sequences related to
human T-lymphotropic virus type Il in patients with chronic fatigue immune dysfunction syndrome. Elaine
DeFreitas, Paul R Cheney, David S Bell et al. Proc Natl Acad Sci USA 1991:88:2922-2926) is addressed in
detail in the section “The role of Viruses in ME/CFS”.

1991
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fatigue syndrome and this interferes with cell metabolism and is causally related to the fatigue? WpGow
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Considerations in the Design of Studies of Chronic Fatigue Syndrome. Reviews of Infectious Diseases.
Volume 13, Supplement 1: S1 — S140. University of Chicago Press. Contributing authors included Anthony
L Komaroff, David S Bell, Daniel L Peterson, Sandra Daugherty and Sheila Bastien, whose work has been
referred to in other parts of this document.

1991
Postviral Fatigue Syndrome. British Medical Bulletin 1991:47:4: 793-907. Churchill Livingstone.

This major publication, published by Churchill Livingstone for The British Council, includes papers by the

Wessely School considered by some to be misrepresentative of ME/CFS (for example: “History of postviral

fatigue syndrome” by S Wessely; “Postviral fatigue syndrome and psychiatry” by AS David -- in which

David, a co-author of the Oxford criteria, confirmed that “British investigators have put forward an alternative,
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management of PVFS” by M Sharpe) but also contains the following:




enteroviral infections, particularly with Coxsackiew Y D(Bdstlral fatigue syndrome: Current neurobiological
perspective. PGE Kennedy. BMB 1991:47:4:809-814)
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differentiated products asormones, neurotransmitters, cytokines and immunoglobulins etc in the absence of their

ability to lyse the cell they infect. By this means viruses can replicate in histologically normal appearing cells and
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?The postviral fatigue syndrome (PVFS), with profound muscle fatigue on exertion and slow recovery from
exhaustion seems to be related specifically to enteroviral infection. The form seen with chronic reactivated
EBV infection is superficially similar, but without the profound muscle fatigue on exercise? (JF Mowbray,
GE Yousef. BMB 1991:47:4:886-894).
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“These data support the view that while there may commonly be asyptomatic enterovirus infections of
peripheral blood, it is the presence of persistent virus in muscle which is abnormal and this is associated
with postviral fatigue syndromed $ YD ET OEl wEI UDYI Ewi UOOwl xPEI OPOOOI PEEOOWUI C

[ %2(POuBehan et al. CFS: CIBA Foundation Symposium 173, 1993:146-159).
1994

“Individuals with CFS have characteristic clinical and laboratory findings including...evidence of viral

antiviral pathway in individuals with CFS who participated in a placebatrolled, doubkblind, multi-centre
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exposure to exogenous lymphokines. AlmostidoD UE U w Ol wUOT 1 wUUENT EOUGEDPUxOEal EWEEUI
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1994:8:599-604).

A note on the significance of this paper

Viral infections of cells results in the production and secretion of cytokines, including the interferons.
Interferons control the way that cells respond to a virus by means of a group of inter-related enzymes that
comprise an anti-viral pathway. This pathway is known as the 2’,-5"-oligoadenylate synthetase/RNase L
pathway.

RNase L (ribonuclease latent) is the key enzyme in the antiviral pathway and is designed to degrade viral
RNA. It has to be “turned on” by a small molecule, 2-5 A. Binding of 2-5A to RNase L changes the enzyme
from its latent (inactive) state to its active state. When active, RNase L inhibits viral protein synthesis and
thereby prevents viral replication.

Several critical parts of the anti-viral pathway are not functioning correctly in ME/CFS.

The level of RNase L enzyme activity has been demonstrated to be upregulated (ie. increased) by as much as
1,500 times above normal levels, and researchers at Temple University School of Medicine, Philadelphia,
have shown that not only is the activity of the RNase L enzyme significantly higher in patients with
(ME)CEFS than in controls, but also that there is a significant increase in the level of 2-5A (the molecule that
converts RNase L from its latent to its active state) and in the level of 2-5A synthetase (the enzyme that
synthesises the 2-5A activator molecule).

The most striking finding in patients with (ME)CEFS is, however, that they have a unique form of the RNase
L enzyme. The size of the RNase L protein is normally 80 kDa (kiloDaltons), but in many people with
(ME)CES, this 80 kDa enzyme is either scarce or missing altogether. Instead, a unique low molecular weight
(LMW) form of RNase L is observed (30 kDa). Besides its smaller size, the LMW RNase L seen in (ME)CFS
patients has other biochemical differences from the 80 kDa RNase L. The LMW RNase L binds its activator
more tightly and is more potent than the 80 kDa form of RNase L.

Studies have revealed several connections between the RNase L pathway and the clinical status of (ME)CFS
patients, demonstrating that the increased activity of the RNase L pathway is an indication of a lower state
of health and that all three measurements of the pathway are abnormal in (ME)CEFS.

Studies carried out in various countries apart from the US (including Australia, Belgium, France and
Germany) have all confirmed the presence of the LMW RNase L in (ME)CFS; moreover, two different
methods using different probes to detect RNase L accurately identified (ME)CFS patients.

Importantly, the RNase L ratio also distinguished individuals with (ME)CES from those with fibromyalgia
or depression.

In addition, studies have shown that the presence of LMW RNase L is independent of the duration of
(ME)CFS symptoms: the LMW RNase L was detected in individuals who had (ME)CFS symptoms for as
long as 19 years.

The presence of the LMW RNase L identifies a group of people with (ME)CFS who have an abnormally
elevated anti-viral response, and the anti-viral RNase L protein level and enzyme activity are potentially
powerful diagnostic tools for (ME)CFS (with grateful acknowledgement to Nancy Reichenbach, associate
scientist in the Department of Biochemistry at Temple University School of Medicine, and to the CFIDS
Association of America: http://www.cfids.org/archives/2000rr/2000-rr1-article0l.asp ).



http://www.cfids.org/archives/2000rr/2000-rr1-article01.asp

Although these important abnormalities were known about in 1994, and despite the evidence of the
reliability and reproducibility of RNase L testing that was presented in 1999 at the Second World
Congress on (ME)CFS in Brussels, in the UK there has been continued opposition to such testing, not
only by the Wessely School (who consistently advise that only limited investigations should be carried
out), but also by the ME Association.

For example, the Medical Director of the ME Association, Dr Charles Shepherd, apparently intended to

inform readers of the ME Association’s Newsletter (Perspectives) that his view of the international work on
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Journal 2000: 40:2:99-106). The Spring 2001 Issue of the ME Association’s Medical and Welfare Bulletin

stated (on page 9) about RNase L testing: “Having discussed the possible value of this type of blood test with
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the SMAP included Professor Peter Behan, Professor Leslie Findley, Dr John Gow, Professor Anthony

Pinching and Dr Shepherd himself).

The ME Association did, however, co-fund with The Linbury Trust studies examining RNase L activity:
blood from patients attending the Fatigue Service at St Bartholomew’s Hospital and from Romford, Essex,
was sent to Dr John Gow, who was working with Professors Peter and Wilhelmina Behan and Dr Abhijit
Chaudhuri, all then at the University of Glasgow. Gow et al's work on a total of 22 patients with CFS was
published in Clinical Infectious Diseases (2001:33:12:2080-2081), the conclusion being that ? x E t3 #ith GFS
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Professors Suhadolnik and De Meirleir robustly showed that Gow et al’s study was fundamentally flawed.
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knowledge of the IFN pathway, (2) did not confirm their observations of genetic expression at the

transcriptional level (which would have clarified their results), (3) used the terms “genetic expression” and

“activity” interchangeably, when they are not necessarily synonymous (particularly when the research

involves enzymes). They also noted that confusion in the mind of Gow et al about these issues led them to

misquote their articles: “On the basis of their limited observations, Geival challenge our observations and further

deny any rational basis to our proposal regarding the use-kb37/RNase L detection as a biological marker for CFS.

In our study, which they clearly misquoted, we did not measure the enzymatic activityfiefgiment and, hence, the

2-5A pathway activation as Gow and colleagues claimed. Instead, we limited our study to the quantitative detection of
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compared with that observed in healthy control subjects, patients with fibromyalgia, and patients with

El xUIl UUPOOG6SE" OOUI gUI OUOCaOwUT PUWE OI VkD&ORNase Uid €pS@dauld anly i 1 WEOE D Ou
be imparted to nespecific increatbw D Ow 0T | WEOUDYPUEOwWXxEUI PEAWEEUDYEUDPOOS. UV WE
comprehensive downstream cellular role for the signal transduction by IFN than what Gow and colleagues pretend to

x Ul Ul O0wU0OwOT 1T wul EET UU@HOmDisO®DREH-Me21). Oi 1 EODPOUUw#DBUI EUI U2 w

The ME Association and its medical advisors, however, remained convinced that Gow et al were correct: “A

very important conclusion from this study is that costly investigations such as the RNase L test, which assess the

amountof antiviral activity in ME/CFS, are unlikely to provide the basis for a diagnostic test. Such tests are therefore

Ol wYl UawgUil UUPOOEEOT wYEOUI wb QMBA Medickl bhd WelbkOBultinysPringi x | Ox O1 wpb B (
2002, Issue No 6, page 10).

At the AACEFS International Research Conference in 2003 held in Washington, Wilhelmina Behan, as co-

author of the Gow et al study, was publicly challenged by Professor Suhadolnik to defend it, but was unable
to do so.



Notwithstanding, on the basis of the Gow / Behan results, the ME Association’s Medical Advisor remains of

the view that ? U1 1 wx Ul Ul OEl wOl wo EEOOUOEODPUDPI UwPOWEOUDYDPUEOwWxEUT PE:
O 1 w, $w Udddrbabthe beBulbs®pthese tests arenot ? O 1 W >OWY EMEICFSAPVES: An exploration

of the key clinical issues. Dr Charles Shepherd and Dr Abhijit Chaudhuri, for The ME Association, 2007).

In contrast to such UK views about the significance of RNase L, in 2000 Professor Anthony Komaroff from

Harvard had written about Professor De Meirleir’s work on RNase L in an Editorial in the American Journal

of Medicine: ? 6 T EQwBDUwUOT DPUwUT Ul EVUET wOl 0O0POT wUUy ww( OwbUWEOOUT T Uwx |
chronic fatigue syndrome and it replitaces and extends the work of another investigator (Professor Suhadolnik from

Ol 1T wa2AKA0wolil OEPOT whBM]Med H®OBRIBRITUY OwUT T wUl UUOU-

It is worth noting that elevated levels of RNase L are associated with reduced maximal oxygen consumption
(VO2 max) and exercise duration in ME/CFES patients; Snell et al found that both abnormal RNase L activity
and low oxygen consumption were observed in most (ME)CFS patients, findings that demonstrate that
patients” extremely low tolerance for physical activity is likely to be linked to abnormal oxidative
metabolism, perhaps resulting from defective interferon responses (Comparison of maximal oxygen
consumption and RNase L enzyme in patients with CFS. C Snell et al. AACES Fifth International Research
and Clinical Conference, Seattle, January 2001; #026).

It is also worth noting that the 37 kDa LMW RNase L fragment found in ME/CFS patients is produced by
cleavage of calpain (an apoptotic enzyme), and the whole process affects the calcium and potassium ion
channels, a channelopathy that will lead to low body potassium (a known finding in ME-CFS patients --
Burnett et al found that total body potassium (TBK) was lower in patients with (ME)CFS and suggest that
abnormal potassium handling by muscle in the context of low overall body potassium may contribute to
fatigue in (ME)CFS (Medical Journal of Australia, 1996:164:6:384).

It is also important to note that patients who express the low molecular weight RNase L may have problems
with enzymatic detoxification pathways, particularly in the liver. This is significant because of the resultant
adverse effect on thyroid function.

It has long been noted by practitioners that ME/CFES patients are often clinically hypothyroid even though
biochemically euthyroid. Evidence suggests that such patients may not really be euthyroid, especially at the
tissue level. (Chopra IJ. J Clin Endocrinol Metab 1997:82(2):329-334), so particular attention needs to be paid
to investigating the bioavailablity of T3 because in ME/CEFS, T3 levels are often low (or at the low end of the
normal range). Consequently, selenium levels need to be investigated in patients with ME/CFS who have
reduced T3 levels: this is because selenium (as selenocysteine) is an integral component of two important
enzymes, glutathione peroxidase and iodothryonine deiodinase; it is expressed in the liver and it regulates
the conversion of thyroxine (T4) to the active and more potent T3. Individuals who have a deficiency of 5
deiodinase cannot produce T3 from T4, thus it is necessary to establish baseline levels of selenium in
ME/CES patients whose T3 levels are low.

In the UK, the NICE Guideline does not recommend such testing.

In relation to RNase L, a recent literature review of the immunological similarities between cancer and
(ME)CEFS pointed out:

?"EOE]l UWEOEW" %2 WEUI WEOUT wET EVUEEUI UPDUI EwEawi EUDPT Ul WEBEwWUI YI
Exxl EUWUOOWET wxUl Ul OUwWwPOWEOUT wbOOOI UUI U6 wObiddae& BUUT wUl YDI
provided.Abnormalities in ribonuclease (RNase L) and hyperactivation of nuclear factor kagmeta (NFkappab)

are present in CFS and in prostate cancer. Malfunctioning of natural killer (NK) cells has long been recognised as an

important fator in the development and recurrence of cancer, and has been documented repeatedly in CFS patients.

The dysregulation of the RNase L pathway, hyperactive NFkappa leading to disturbed apoptotic mechanisms

and oxidative stress or excessive nitric oxid@Faw O Ob w- * WEEUDPYDPUAWOEA wx OEA WEWUOOI wb O
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present in both diseases. These anomalies may be part of the physiopathology of some of the common complaints, such
EUwi EM&is Mietal. Anticancer Res 2009:29(11):4717-4726).

It seems that, even if not a specific biomarker for ME/CFS, the significance of the abnormal RNase L anti-
viral pathway in ME/CFS patients cannot be sufficiently emphasised, but through the undoubted influence
of the Wessely School, ME/CFS sufferers in the UK are not permitted to have their anti-viral pathway status
investigated.

1994

Chronic Fatigue Syndrome: Current Concepts. Clinical Infectious Diseases 1994: Volume 18: Supplement 1:
S1 - S167. Ed. Paul H Levine. University of Chicago Press. Contributing authors include: Paul H Levine,
Alexis Shelokov, Anthony L Komaroff, David S Bell, Paul R Cheney, Leonard H Calabrese, Leonard A Jason,
Seymour Grufferman, Hirohiko Kuratsune, Charles Bombadier, Nancy G Klimas, Mary Ann Fletcher,
Roberto Patarca-Montero, Benjamin H Natelson, Robert ] Suhadolnik, Daniel L Peterson, Dharam V Ablashi,
Fred Friedberg, Jay A Levy, Peter O Behan, Wilhelmina MH Behan and Mark O Loveless.

In his Summary of the Viral Studies of CFS, Dr Dharam V Ablashi concluded: “The presentations and
discussions at this meeting strongly supported the hypothesis that CFS may be triggered by more than one
viral agent...Komaroff suggests that, once reactivated, these viruses contribute directly to the morbidity of
CFS by damaging certain tissues and indirectly by eliciting an on-going immune response” (Clin Inf Dis
1994:18 (Suppl 1):5130-133). It is recommended that the entire 167-page Journal be read to show how ill-
founded is the Wessely School’s “CBT model” of ME/CFS.

In their Closing Remarks, Professors Komaroff and Klimas said: “Few studies by psychiatrists are presented
in this supplement. Many investigators who have argued that CFS is primarily a psychiatric disorder chose
not to present their work? (Clin Inf Dis 1994:18:(Suppl 1):5166-167).

1995

23711 U1l wUIl VUOUUWUUTTT UOWOT T Ul wbUwxi UUPUUT OET woOi wi OUT UOYDUU
EDUUDOGECWOOYI Owi dveral Btidved hatk $howni tizat) 4 GoBificeind proportion of patients

complaining of CFS have markers for enterovirus infectiond 6 %U OO wUT 1 WEEUEwx UI Ul OUI Ewi 1 Ul 6

CEAawbPOEPEEUT wUOI 1 wx Ul Ult i®wdrtin Gbting hét tHe éntarovrél iseguénied abthiddd U 6
from patients without CFS were dissimilar to the sequences obtained from the CFS patients...This may
provide corroborating evidence for the presence of a novel type of enterovirus associated with CFS? (DN
Galbraith, C Nairn and GB Clements. Journal of General Virology 1995:76:1701-1707).

1995

2( 0wl 1 w" %2 udd patieatsuiete PoSitvefar Kriteroviral sequences by PCR, compared to only 9% of the
EOOXxEUPUOOWI UOUx06$001 UOYPDUEOwW/ " 1wEOI UOwi Op1 Y1 UOwPi wxOUDPUD
has been used to show tlkateroviral specific sequences are present in a significantly greater proportion of

CFS patients than other comparison groups? (C Nairn et al. Journal of Medical Virology 1995:46:310-313).

1997

230wxUOVYI wpefsicténerari@a thak feiffddtion is occurring, it is nessary to identify a unique feature
retained by serial viral isolates from one individu&VWe present here for the first time evidence for enteroviral
persistence (in humans with CFSA 6 *DNd3albraith et al. Journal of General Virology 1997:78:307-312).
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1998

211 El OUWET YI 00x01 O0UwhbOwWOOOI EUCEUWEDOOOT a6l EYI wUI YI EOI EwWE
EQEwWUOO] woOl wUT 1T wOOUUWEPUEEODPOT OWET UOODPE wE OFPerdisientl 1 EUOIT 6P O1
infection (by enteroviruses) is associated with ME/CFS6 3T 1T WEDI I PEUOU A wOl wOEODOT WEWEDI 1 1 1
ME/CFS and pospolio sequelae cannot be elve® x | E UBAJDokwett. Commissioned for the BASEM

meeting at the RCGP, 26t April 1998:1-10).

2000

An important paper by Ablashi and Peterson et al suggested that in both multiple sclerosis (MS) and
(ME)CFS, HHV-6 reactivation plays a role in the pathogenesis.

“Two disorders of significant importance, MS and CFS, appear to be associated with HHV-6 infection...the

data presented here show that both MS and CFS patients tend to carry a higher rate of HHV-6 infection or

reactivation compared to normal controls. This immunological and virological data supports a role of

HHV-6 in the symptomatology of these diseasesd ! E U1 Eologio@lpirfinological and molecular analysis, the

data show that HHM wBDUOOEUTI Uwil UOOwWAYUI wOl w" %2 wxEUDP] OUUwpPBUT w5 EUPEODLI
PDUOOEUTI Uwi UOOw, 2wxEUPI O0UwPI Ul w5 EUPEOUW! 6 3Hvi6WdediiE EVEWET OO0
DOOUDBT w Uiseventy Pdicknd of the HHV-6 isolates from CFS patients were Variant A, similar to

those reported in AIDS...It has already been shown that active HHV-6 infection in HIV-infected patients

enhanced the AIDS disease process. We suspect that the same scenario is occurring in the pathogenesis of

MS and CFS6 31 1 wbOOUOOOOT PEEOWEEUEwWxUI Ul 60T Ewi 1 Ul wEBI EUCawUl O
reactivation in CFS and MS patients. We postulate that active HiHiifection is a majr contributory factor in the

EI UPOOOT Bl U uiliv Ablaski,UDE Peferssh b al.9aueml of Clinical Virology 2000:16:179-191).

(HHV-6 is one of eight known members of the human herpesvirus family. It has two variants [A and B]; the
A strain is much more pathogenic and infects the immune and central nervous systems. Reactivation in
adults has been associated with glandular fever, autoimmune disorders and diseases of the nervous system.
Active HHV-6 infections are not found in healthy people without disease associations and reactivation can
result in suppression of bone marrow function and inflammation, and can cause damage in tissues such as
brain, liver or lungs. HHV-6 has been specifically linked to MS, AIDS and (ME)CFS [Co-Cure MED: 2nd
March 2002]. HHV-6 used to be called human B-lymphotropic virus (HBLV); it was discovered in 1986 from
the blood of patients with AIDS. HHV-6 also correlates with 37kDa - the low molecular weight form of
RNase L that is known to exist as part of a dysregulated antiviral pathway in ME/CFS patients).

2001

“Over the last decade a wide variety of infectious agents has been associated with CFS by researchers from

all over the world. Many of these agents are neurotrophic and have been linked to other diseases involving

the central nervous system (CNS)6 ! 1 EEUUT wxEUPI O0UwhPHUOT w" %2 wOEDODPI | UUWEWPDPEI
CNS as shown by abnormalities on brain MRIs, SPECT scans of the brain and resultgabfdiliesting, we sought to

determine the prevalenceHHV-6, HHV-8, EBV, CMV, Mycoplasma species, Chlamydia species and Coxsackie virus

in the spinal fluid of a group of patients with CFS. Although we intended to search mainly for evidence of actively

replicating HHV-6, a virus that has been associated dweral researchers with this disordes found evidence of

HHV-8, Chlamydia species, CMV and Coxsackie virus in (50% of patient) samples...It was also surprising

to obtain such a relatively high yield of infectious agents on cell free specimens of spinal fluid that had not

been centrifuged? Gigan Levine. JCFS 2002:9:1/2:41-51).

(HHV-8 is associated with Kaposi’s sarcoma which is found in HIV AIDS and with some B-cell lymphomas).
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2003

Nicolson et al showed that multiple co-infections (Mycoplasma, Chlamydia, HHV-6) in blood of chronic
fatigue syndrome patients are associated with signs and symptoms: “Differences in bacterial and/or viral
infections in (ME)CFES patients compared to controls were significant...The results indicate that a large
subset of (ME)CFS patients show evidence of bacterial and/or viral infection(s), and these infections may

2003:111(5):557-566).
2003

Seeking to detect and characterise enterovirus RNA in skeletal muscle from patients with (ME)CFS and to

compare efficiency of muscle metabolism in enterovirus positive and negative (ME)CFS patients, Lane et al

obtained quadriceps biopsy samples from 48 patients with (ME)CFS. Muscle biopsy samples from 20.8% of

patients were positive, while 100% of the controls were negative for enterovirus sequences. Lane et al

concluded: “There is an association between abnormal lactate response to exercise, reflecting impaired muscle energy
metabolism, andl T T wx UT Ul OET woi wi 601 UOYPUUUWUT gUI QEIRMEAuOUUEOT wbO
LC Archard et al. JNNP 2003:74:1382-1386).

2005
In their presentation to the US Assembly Committee, Drs Dharam Ablashi and Kristin Loomis said:

PReasons to suspect viruses as a cause of CFS and MS: In CFS, symptoms wax and wane; antiviral

pathways are activated; symptoms are similar to many viral conditions; geographic outbreaks have been
reported;gene expression profiling found genetic variants that reduce antiviral defences. In MS, antiviral

pathways are activated; geographic outbreaks have been reported; all demyelinating disorders with known aetiology
have been caused by viruses; symptoms wax and wane and worsen with viral infections.

“Evidence of central nervous system abnormalities in (ME)CFS are similar to those in MS: reduced grey
matter volume in bilateral prefrontal cortex; abnormal uptake of acetyl-L carnitine in the prefrontal cortex;
enlarged ventricle volumes; increased small punctate lesions on MRI in MS and in a subset of (ME)CFS;
fatigue is present in more than 85% of people with MS and in 100% of people with (ME)CFS; reduced
information processing speed; memory and cognitive problems”.

Ablashi and Loomis pointed out that an analysis of studies of HHV-6 in (ME)CFS differentiated between
active and latent virus, with 83% being positive (Assessment and Implications of Viruses in Debilitating
Fatigue in CFS and MS Patients. Dharam V Ablashi et al. HHV-6 Foundation, Santa Barbara, USA.
Submission to Assembly Committee/Ways & Means, Exhibit B1-20, submitted by Annette Whittemore 1+
June 2005).

2005

In a review of the role of enteroviruses in (ME)CFS, Chia noted that initial reports of chronic enteroviral
infections causing debilitating symptoms in (ME)CFS patients were met with scepticism and largely
forgotten, but observations from in vitro experiments and from animal models clearly established a state
of chronic persistence through the formation of double stranded RNA, similar to findings reported in
muscle biopsies of patients with (ME)CFS. Recent evidence not only confirmed the earlier studies, but
also clarified the pathogenic role of viral RNA (JKS Chia. Journal of Clinical Pathology 2005:58:1126-1132).
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2006

“We now recognise thai tl wbOOUOT wUaU0l OwxOEaAaUWEWEUUEPEOWUOOT wbOwli 1 wxE
"/ WERPUwlI EVUWETI T OwbPOxOPEEUI EwPOwWUT T wxEUT O1T1 01 UPUWOI wp, $ A" 9
TEUwWOOOT wEl 1 Owl UUEEODUIT unétieraishat Ent ca@® @ (ME)E RS blitEhat it s secondar D U wE a U
to the primary pathogenesis. However, once invoked, HPA axis dysfunction may contribute towards the perpetuation

Ol wOi 1T wbOOOI UUG20UT UUWDPUWOOOP OwU thagenesk lofwitalirtfeBtibnd@nd) thé EOU wO OE U
xUDOEDPXxEOwWOl EOQUWEaAwWbT PET wlOT DPUwWHOI OUI OET wOEEUUUwWPUwWODPOI! Oa w
triggered or caused by a single virus have been shown to be unsubstantiated (and) it is likelfetieat diruses
EiiTTEVWEDPI T TUI OOUWPOEDYPEUEOQUWEDI 11 Ul OUOAa O unkedtiens &1 OUwUx OO w
known to trigger and perpetuate the disease in many cases. Therefore, one valuable approach that has not

been widely adopted in the management of (ME)CFS patients is to exhaustively investigate such patients in

the hope of identifying evidence for a specific persistent infection (but in the UK, NICE specifically does not

permit such investigations)....Enteroviruses have been reported to trigger approximately 20% of cases if
(ME)CEFS...Antibodies to Coxsackie B virus are frequently detected in (ME)CFS patients, and enterovirus

protein and RNA occur in the muscle and blood of (ME)CFS patients and their presence has been associated

with altered metabolism in the muscle upon exercise in the context of (ME)CFS? 6

Kerr et al then go on to provide evidence of other triggers of (ME)CFS which include Parvovirus; C.
pneumoniaeC. burnetti; toxin exposure and vaccination including MMR, pneumovax, influenza, hepatitis B,
tetanus, typhoid and poliovirus (LD Devanur, JR Kerr. Journal of Clinical Virology 2006: 37(3):139-150).

2006

Having carried out a prospective cohort study of post-infective and chronic fatigue syndromes precipitated
by viral and non-viral pathogens, the authors concluded: ?The syndrome was predicted largely by the
severity of the acute illness rather than by demographic, psychological or microbiological
factorsd Importantly, premorbid and intercurrent psychiatric disorder did not show predictive power for
post-infective fatigue at any time point...We propose that ...neurobiological mechanisms triggered during
the severe, acute illness...underpin the persistent symptoms domains of post-infective fatigue syndrome? w
(Tan Hickie et al. BM]J 2006: 333:575).

2006

?" %2 wDUHEWRODBO® EPEEOWEOOEDUDOOG6PT PET OWETI UPET UwUIT YI Ul wigl
be activated in peripheral blood mononuclear cells of the most severely afflicted patients...Recently, the

levels of this abnormal protein have been significantly correlated to the extent of inflammatory symptoms

displayed by (ME)CFS patients. We report here that activdoublestranded RNAdependent kinase (PKR) is

expressed and activated in parallel to the presence of the 37 kDa RNase L and to an increase in nitric oxide production

Ea w b OO U OTheseBrdsubt© dliggest that chronic inflammation due to excess nitric oxide production

plays a role in (ME)CFS and that the normal resolution of the inflammatory process by NFK-b activation

and apoptotic induction is impaired” (Marc Fremont, Kenny De Meirleir et al. JCFS 2006:13:4:17-28).

2006

2@, $A" %2 wb U wE U U k&g bioldgiealdbnor@ities, Batticularly involving the nervous and
immune systemMost studies have found that active infection with HHV-6 — a neurotropic, gliotropic and
immunotropic virus - is present more often in patients with (ME)CFS than in healthy control
subjectsd , OUIT OY 1 46 Gas beers associated with many of the neurological and immunological findings in
x EOD1 OU0 U wp RAbthonyth, Kénftoffo Joumal of Clinical Virology 2006:37:51:539-546.
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2007

?Research studies have identified various features relevant to the pathogenesis of CFS/ME such as viral

infection, immune abnormalities and immune activation, exposure to toxins, chemicals and pesticides,

stress, hypotension...and neuroendocrine dysfunction....Various viruses have been shown to play a

triggering or perpetuating role, or both, in this complex disease....The role of enterovirus infection as a

symptoms in CFS/ME and thenkwn ability of enteroviruses to cause gastrointestinal infections led John and Andrew

"T PEWUOWUUUEAwWOT 1T wUuOO!l woOi wi OUT UOYPUUUWPOIT EUPOOWPOWUT T wyll
enterovirus infection in the stomach of 165 CFS/i&ients, demonstrating a detection rate of enterovirus VP1

xUOUI POwPOwWWl dwol wxEUDT O0UGU0T T wxOUUPEPOPUAWOT wEOWSSWOUUE

EDUI EUI UWEOWEDI 1 1 Ul OQonathan@RiKertu Bditbridlul Elin IPafhol 3 4t Eeptambdr ROB7O E 2
Epub ahead of print).
2007

“Since most (ME)CFS patients have persistent or intermittent gastrointestinal (GI) symptoms, the presence of viral

capsid protein 1 (VP1), enterovirus RNA and culturable virus in the stomach ybigpscimens of patients with

@, $A" %2 wbPEUwWI YEOUEUI E6. UUwUT E1l OUWEOBEOCaAUPUwWOIl wl YYwxEUDI QUL
ETT O0UwPOWOOU! wiOT EQwI EOT woOl wOI 1 wxEUDPI OOUG6 Owli 1 wUDOT woOi w(
mid, | OEEOw POi OECOEUPOOwWPOWUT 1 wEOUUUOONKUG WOl WEPOxUawUxl EDC
DOi OEOOGEUDOOO W twwoOl wWwEPOxUVUawUx1 EPOI OUWUUEDPOT EwxOUBDUDYT wi O
UOEDPOI Ewx OUP UDBIYHof diii, 100 (E)SES(phtiEnts idye recurring gastrointestinal symptoms of

YEUaAPOT wUI YT UPUAOWEOBEwW]I xPT EUOUPEWEGEYOUWOOPI UWGUEEUEOUwWUI
82% of stomach biopsy samples seems to correlate with the high percentMf€)GFS patients with Gl
EOOxOEPOUUG( OUIT UT UUPOT OaOwlT 1 whbOUI OUPUAWOT w5/ WWUUEBDODOT wo
EExEEDPUa6 wUDPI OPI PEEOUWUUEU]I Uw Ol wp, $A" %yolywie om oD OUw OEa w i
enteroviE OwbP Ol 1 EUDPOOwpP| PET WEEQwWOI EEWUOWEDIT ICHYKuCHia O JUOOEUOOOT a
Clin Pathol 13% September 2007 Epub ahead of print).

2009

As mentioned elsewhere, researchers from the Enterovirus Research Laboratory, Department of Pathology

and Microbiology, University of Nebraska Medical Centre wrote a specially-commissioned explanatory

article for the UK charity Invest in ME, in which they stated that human enteroviruses were not generally

thought to persist in the host after an acute infection, but they had discovered that Coxsackie B viruses can

naturally delete sequence from the 5 end of the RNA genome, and that this results in long-term viral

persistence, and that ? 3T PUw x Ul YDPOUUOawUOOOOP Ow E O Ereplidaiidn (providesEad | Ew EUx 1 E C
explanation for previous reports of enteroviral RNA detected in diseased tissue in the apparent absence of infectious

Y B U U U wx ETchtyRtd BIM @Chaproan. Journal of IME 2009:3:1).
(http://www.investinme.org/Documents/Journals/Journal %200f%20liME%20V 01 %203 %201ssue%201.pdf).

In her lecture in November 2009 at the University of Miami, Professor Nancy Klimas said about viruses and
ME/CEFES that much of the research at Miami and internationally found that the viruses studied all have
several things in common: they infect cells of the immune system and the neurological system; they are
capable of causing latent infections and they can reactivate under certain conditions.

She also said that their early work at Miami in the late 1980s (published in the Journal of Clinical

Microbiology in 1989) showed that ME/CFS patients had immune activation and poor anti-viral cell

function. She then went on to discuss the importance of the findings of the retrovirus XMRV (evidence of

which was published in Science on 8% October 2009), saying that it was ? YIiUawbOxUl BeBYI wbpbOUO~?
continued: “This Science paper was amazing for a number of reasons. First, this team had put together such strong

science that they could go for a Science paper. Science is like the Mebtieadibpu If you get your stuff in Science,


http://www.investinme.org/Documents/Journals/Journal%20of%20IiME%20Vol%203%20Issue%201.pdf
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always thought something like that has to go on in (ME)CFS because you all have some neuro-

inflammation. Your brain has a low grade level of inflammation. And you have some inflammation in the

tissues that make hormones, particularly in the hypothalamic-pituitary-axis. And this is a virus that

infects that type of tissued ( Uz Uwx Ul OU0a wbhOx Ul UUDPYIT wii E U wéltisadefinitiony vwp, $ A" %
OUWEwUT UT EVET wEEUT wel I pOPUPOOWUT EQwOT T awi OUSEWNNwPDUT wOT 1 u
deal. A biomarket UT 1 wYDPUUUwWPOUT Ol Bww- OwET 001 UWEDOOGEUOI UwlT EOwUBOOI
POOOI UU620wUT 1 WEGOGEOUUDPOOOWPUWUT EOCOaAWPUWEWEDT wlT POT 6 ww( Uz
this. All the genomics work and all the immunology work. This is all critical to the better understanding of this illness

and how thlw YDUUUw x OE awithh BrQdiud unckddiviedgement to PANDORA and
http://aboutmecfs.org/Rsrch/ XMRVKlimas.aspx and http://aboutmed.org/Rsrch/XMRVKIimasll.aspx

The Whittemore-Peterson Institute’s study that found the new human retrovirus XMRV was listed as one of
the top 100 scientific discoveries in 2009 in Discovery magazine’s January 2010 issue (Co-Cure NOT: 30t
December 2009).

There can be no dismissing the evidence of viral involvement in ME/CFS, much of which pre-dated the
PACE Trial.

The Trial Investigators, the MRC Data Monitoring and Ethics Committee, the Trial Steering Committee and
the Trial Management Group surely have a duty to provide a convincing explanation for their decision not
to inform Trial participants of this fundamental evidence as, without it, participants may not have been in a
position to provide fully informed consent before agreeing to enter the Trial.


http://aboutmecfs.org/Rsrch/XMRVKlimas.aspx
http://aboutmecfs.org/Rsrch/XMRVKlimasII.aspx

