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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 “CFS/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 infectionɂ.   

 

It is notable that the PACE Trial Investigators did not include virological testing of participants in their 

ÛÙÐÈÓɯÛÏÈÛɯÐÚɯÉÈÚÌËɯÖÕɯÛÏÌÐÙɯÛÏÌÖÙàɯÛÏÈÛɯ×ÈÛÐÌÕÛÚɯÞÐÛÏɯɁ"%2ɤ,$ɂɯÈÙÌɯÔÌÙÌÓàɯËÌÊÖÕËÐÛÐÖÕÌËȮɯÚÖɯÐÛɯÕÌÌËÚɯÛÖɯÉÌɯ

ascertaiÕÌËɯÞÏÈÛȮɯÌßÈÊÛÓàȮɯËÖɯÛÏÌɯ6ÌÚÚÌÓàɯ2ÊÏÖÖÓɯ×ÚàÊÏÐÈÛÙÐÚÛÚɯÜÕËÌÙÚÛÈÕËɯÛÏÌɯÛÌÙÔɯɁ×ÖÚÛ-ÝÐÙÈÓɂɯÛÖɯÔÌÈÕɯ

if not a history indicative of an infection? 

 

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 20th 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 
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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 20th 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 

involvement, nystagmus being “ÈÓÔÖÚÛɯÐÕÝÈÙÐÈÉÓÌɂ in some of the outbreaks.  The question of hysteria was 

addressed and discounted: “Final points against mass hysteria as a major factor in the syndrome are the consistency 

ÖÍɯÛÏÌɯÊÖÜÙÚÌɯÖÍɯÛÏÌɯÐÓÓÕÌÚÚɯÈÕËɯÛÏÌɯÚÐÔÐÓÈÙÐÛÐÌÚɯÐÕɯÛÏÌɯÚàÔ×ÛÖÔÚȱ3ÏÌɯËÐÚÖÙËÌÙɯÐÚɯÕÖÛɯÈɯÔÈÕÐÍÌÚÛÈÛÐÖÕɯÖÍɯÔÈÚÚɯÏàÚÛÌÙÐÈɂ 

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 depressionɂ, 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 

 

Ɂ3ÏÌɯÊÓÐÕÐÊÈÓɯ×ÐÊÛÜÙÌɯÞÈÚɯÝÈÙÐÈÉÓÌɯÉÖÛÏɯÐÕɯÛÏÌɯÛÐÔÌɯ×ÈÛÛÌÙÕɯÖÍɯÐÛÚɯ×ÙÖÎÙÌÚÚÐÖÕɯÈÕËɯÛÏÌɯÚÌÝÌÙÐÛàɯÖÍ ÛÏÌɯÚàÔ×ÛÖÔÚȱ(Ûɯ

became clear early on in the outbreak that there was organic involvement of the central nervous system (and) there was 

ÖÉÑÌÊÛÐÝÌɯÌÝÐËÌÕÊÌɯÖÍɯÐÕÝÖÓÝÌÔÌÕÛɯÖÍɯÛÏÌɯÊÌÕÛÙÈÓɯÕÌÙÝÖÜÚɯÚàÚÛÌÔȱ3ÏÌɯÔÖÚÛɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊɯÚàÔ×ÛÖÔɯÞÈÚɯÛÏÌɯ×ÙÖÓÖÕÎÌËɯ

painfuÓɯÔÜÚÊÓÌɯÚ×ÈÚÔÚȱ!ÓÈËËÌÙɯËàÚÍÜÕÊÛÐÖÕɯÖÊÊÜÙÙÌËɯÐÕɯÔÖÙÌɯÛÏÈÕɯƖƙǔɯÖÍɯÈÓÓɯÛÏÌɯ×ÈÛÐÌÕÛÚȱCase to case contact 

between patients and their relatives also occurredȱ,Ê$ÝÌËàɯÈÕËɯ!ÌÈÙËɀÚɯÊÖÕÊÓÜÚÐÖÕÚ (of mass hysteria) ignore 

the objective findings of the staff of the hospital of fever, lymphadenopathy, cranial nerve palsies and abnormal signs in 

ÛÏÌɯÓÐÔÉÚȱ.ÉÑÌÊÛÐÝÌɯÌÝÐËÌÕÊÌɯÖÍɯÉÙÈÐÕɯÚÛÌÔɯÈÕËɯÚ×ÐÕÈÓɯÊÖÙËɯÐÕÝÖÓÝÌÔÌÕÛɯÞÈÚɯÖÉÚÌÙÝÌËɂɯ(Nigel D Compston. 

Postgraduate Medical Journal 1978:54:722-724). 

 

1983 

 

Ɂ5ÐÙÖÓÖÎÐÊÈÓɯÚÛÜËÐÌs revealed that 76% of the 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, muscle pains, back pain, true vertigo, dizziness, tinnitus, nausea, diarrhoea, 

ÈÉËÖÔÐÕÈÓɯÊÙÈÔ×ÚȮɯÌ×ÐÎÈÚÛÙÐÊɯ×ÈÐÕȮɯÏÌÈËÈÊÏÌÚȮɯ×ÈÙÈÌÚÛÏÌÚÐÈÌȮɯËàÚÜÙÐÈȺȱȭ3ÏÌɯÎÙÖÜ×ɯËÌÚÊÙÐÉÌËɯÏÌÙÌɯÈÙÌɯ×ÈÛÐÌÕÛÚɯÞÏÖɯ

have had this miserable illness.  Most have lost many weeks of employment or the enjoyment of their family (and) 

ÔÈÙÙÐÈÎÌÚɯÏÈÝÌɯÉÌÌÕɯÛÏÙÌÈÛÌÕÌËȱɂɯȹBD Keighley, EJ Bell. JRCP 1983:33:339-341). 

 

1985 

 

ɁȱÍÙÖÔɯÈÕɯÐÔÔÜÕÖÓÖÎÐÊÈÓɯ×ÖÐÕÛɯÖÍɯÝÐÌÞȮɯ×ÈÛÐÌÕÛÚɯÞÐÛÏɯÊÏÙÖÕÐÊɯÈÊÛÐÝÌɯ$!5ɯÐÕÍÌÊÛÐÖÕɯÈ××ÌÈÙɯȿÍÙÖáÌÕɀɯÐÕɯÈɯÚÛÈÛÌɯÛà×ÐÊÈÓÓàɯ

found oÕÓàɯÉÙÐÌÍÓàɯËÜÙÐÕÎɯÊÖÕÝÈÓÌÚÊÌÕÊÌɯÍÙÖÔɯÈÊÜÛÌɯ$!5ɯÐÕÍÌÊÛÐÖÕɂ (G Tosato, S Straus et al. The Journal of 

Immunology 1985:134:5:3082-3088.  Note that ”CFS” was then thought to be caused by EBV). 

 

1985 

 

“Epstein-Barr virus infection may have induced or augmented an immunoregulatory disorder that persisted in these 

×ÈÛÐÌÕÛÚɂɯȹStephen E Straus et al. Ann Intern Med. 1985:102:7-16). 
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1985 

 

Ɂ3ÏÌɯÊÓÐÕÐÊÈÓȮɯ×ÈÛÏÖÓÖÎÐÊÈÓȮɯÌÓÌÊÛÙÖ×ÏàÚÐÖÓÖÎÐÊÈÓȮɯÐÔÔÜÕÖÓÖÎÐÊÈÓɯÈÕËɯÝÐÙÖÓÖÎÐÊÈÓɯÈÉÕÖÙÔÈÓÐÛÐÌÚɯÐÕɯƙƔɯ×ÈÛÐÌÕÛÚɯÞÐÛÏɯÛÏÌɯ

postviral fatigue syndrome are recorded.  These findings confirm the organic nature of the disease (and) suggest that it 

ÐÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯËÐÚÖÙËÌÙÌËɯÙÌÎÜÓÈÛÐÖÕɯÖÍɯÛÏÌɯÐÔÔÜÕÌɯÚàÚÛÌÔɯÈÕËɯ×ÌÙÚÐÚÛÌÕÛɯÝÐÙÈÓɯÐÕÍÌÊÛÐÖÕɂɯȹPO Behan, WMH 

Behan, EJ Bell. Journal of Infection 1985:10:211-222. 

 

1987 

 

Ɂ-ÐÕÌÛàɯ×ÌÙÊÌÕÛɯÖÍɯÛÏÌɯ×ÈÛÐÌÕÛÚɯÛÌÚÛÌËɯÏÈËɯÈÕÛÐÉÖËÐÌÚɯÛÖɯ$×ÚÛÌÐÕ-Barr virus and 45% tested had antibodies to 

ÊàÛÖÔÌÎÈÓÖÝÐÙÜÚȱÐÍɯÛÏÐÚɯÍÈÛÐÎÜÌɯÚàÕËÙÖÔÌɯÐÚɯÛÙÐÎÎÌÙÌËɯÉàɯÈÕɯÐÕÍÌÊÛÐÖÜÚɯÈÎÌÕÛȮɯÈÕɯÈÉÕÖÙÔÈÓɯÐÔÔÜÕÌɯÙÌÚ×ÖÕÚÌɯÔÈàɯÉÌɯ

involvÌËɂɯɯȹTJ Marrie et al. Clinical Ecology 1987:V:1:5-10). 

 

1987 

 

Ɂ1ÌÊÌÕÛÓàɯÈÚÚÖÊÐÈÛÐÖÕÚɯÏÈÝÌɯÉÌÌÕɯÍÖÜÕËɯÉÌÛÞÌÌÕɯ"ÖßÚÈÊÒÐÌɯ!ɯÐÕÍÌÊÛÐÖÕɯÈÕËɯÈɯÔÖÙÌɯÊÏÙÖÕÐÊɯÔÜÓÛÐÚàÚÛÌÔɯÐÓÓÕÌÚÚȭɯ ɯ

ÚÐÔÐÓÈÙɯ ÐÓÓÕÌÚÚȱÏÈÚɯ ÉÌÌÕɯ ÙÌÍÌÙÙÌËɯ ÛÖɯ ÈÚȱɯ ÔàÈÓÎÐÊɯ ÌÕÊÌ×ÏÈÓÖÔàÌÓÐÛÐÚȱƕƘƔɯ ×ÈÛÐÌÕÛÚɯ ×Ùesenting with symptoms 

ÚÜÎÎÌÚÛÐÕÎɯÈɯ×ÖÚÛÝÐÙÈÓɯÚàÕËÙÖÔÌɯÞÌÙÌɯÌÕÛÌÙÌËɯÐÕÛÖɯÛÏÌɯÚÛÜËàȱ"ÖßÚÈÊÒÐÌɯ!ɯÈÕÛÐÉÖËàɯÓÌÝÌÓÚɯÞÌÙÌɯÌÚÛÐÔÈÛÌËɯÐÕɯƕƔƔɯ

ÊÖÕÛÙÖÓɯ×ÈÛÐÌÕÛÚȱ ÓÓɯÛÏÌɯ"ÖßÚÈÊÒÐÌɯ!ɯÝÐÙÜÚɯÈÕÛÐÉÖËàɯÛÌÚÛÚɯÞÌÙÌɯ×ÌÙÍÖÙÔÌËɯÉÓÐÕËȱ.ÍɯÛÏÌɯƕƘƔɯÐÓÓɯ×ÈÛÐÌÕÛÚȮɯƘƚǔɯÞÌÙÌɯ

found to bÌɯ"ÖßÚÈÊÒÐÌɯ!ɯÝÐÙÜÚɯÈÕÛÐÉÖËàɯ×ÖÚÐÛÐÝÌȱ3ÏÐÚɯÚÛÜËàɯÏÈÚɯÊÖÕÍÐÙÔÌËɯÖÜÙɯÌÈÙÓÐÌÙɯÍÐÕËÐÕÎɯÛÏÈÛɯÛÏÌÙÌɯÐÚɯÈɯÎÙÖÜ×ɯÖÍɯ

symptoms with evidence of Coxsackie B infection.  We have also shown that clinical improvement is slow and recovery 

does not correlate with a fall iÕɯ"ÖßÚÈÊÒÐÌɯ!ɯÝÐÙÜÚɯÈÕÛÐÉÖËàɯÛÐÛÙÌɂɯȹBD Calder et al. JRCGP 1987:37:11-14). 

 

1987 

 

Ɂ3ÏÌɯÐÓÓÕÌÚÚɯÏÈÚɯÈÕɯÈÊÜÛÌɯÖÕÚÌÛɯÈÍÛÌÙɯÈɯÝÈÙÐÌÛàɯÖÍɯÐÕÍÌÊÛÐÖÕÚɯÈÕËɯÛÏÌÕɯÌÕÛÌÙÚɯÈɯÊÏÙÖÕÐÊɯ×ÏÈÚÌɯÊÏÈÙÈÊÛÌÙÐÚÌËɯÉàɯÍÈÛÐÎÜÌɯÈÕËɯ

ÕÜÔÌÙÖÜÚɯ ÖÛÏÌÙɯ ÚàÔ×ÛÖÔÚȱȭ.ÛÏÌÙɯ ÍÐÕËÐÕÎÚɯ ÐÕÊÓÜËÌɯ Èɯsleep disorder, mild immunodeficiency, slightly low 

complement, anti-DNA antibodies and elevated synthetase which is an interferon-associated enzyme commonly 

ÐÕÊÙÌÈÚÌËɯÐÕɯÝÐÙÈÓɯÐÕÍÌÊÛÐÖÕÚɂɯȹIrving E Salit. Clinical Ecology 1987:V:3:103-107). 

 

1988 

 

Ɂ3ÏÌÚÌɯresults show that chronic infection with enteroviruses occurs in many PVFS (post-viral fatigue syndrome, a 

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

satisfactory method for investigatiÕÎɯÐÕÍÌÊÛÐÖÕɯÐÕɯÛÏÌÚÌɯ×ÈÛÐÌÕÛÚȱȭ2ÌÝÌÙÈÓɯÚÛÜËÐÌÚɯÏÈÝÌɯÚÜÎÎÌÚÛÌËɯÛÏÈÛɯÐÕÍÌÊÛÐÖÕɯÞÐÛÏɯ

ÌÕÛÌÙÖÝÐÙÜÚÌÚɯÐÚɯÊÈÜÚÈÓÓàɯÙÌÓÈÛÌËɯÛÖɯ/5%2ȱ3ÏÌɯÈÚÚÖÊÐÈÛÐÖÕɯÖÍɯËÌÛÌÊÛÈÉÓÌɯ(Î,ɯÊÖÔ×ÓÌßÌÚɯÈÕËɯ5/ƕɯÈÕÛÐÎÌÕɯÐÕɯÛÏÌɯÚÌÙÜÔɯ

ÖÍɯ/5%2ɯ×ÈÛÐÌÕÛÚɯÐÕɯÖÜÙɯÚÛÜËàɯÞÈÚɯÏÐÎÏȱ3ÏÐÚɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯenterovirus infection plays an important role in the 

ÈÌÛÐÖÓÖÎàɯÖÍɯ/5%2ɂɯȹGE Yousef, EJ Bell, JF Mowbray et al. Lancet  January 23rd 1988:146-150). 

 

1988 

 

“Myalgic encephalomyelitis was thought for some time to be produced by a less virulent strain of polioÝÐÙÜÚȱchronic, 

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?ɂɯ

(Anthony L Komaroff. Journal of Virological Methods. 1988:21:3-10). 

 

(In the light of the discovery in 2009 of the XMRV retrovirus – see below -- this paper by Professor Komaroff 

21 years in advance of that discovery showed remarkable prescience). 
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1988 

 

“/ÖÚÛÝÐÙÈÓɯÍÈÛÐÎÜÌɯÚàÕËÙÖÔÌɯɤɯÔàÈÓÎÐÊɯÌÕÊÌ×ÏÈÓÖÔàÌÓÐÛÐÚȱɯÏÈÚɯÈÛÛÙÈÊÛÌËɯÐÕÊÙÌÈÚÐÕÎɯÈÛÛÌÕÛÐÖÕɯËÜÙÐÕÎɯÛÏÌɯÓÈÚÛɯÍÐÝÌɯ

àÌÈÙÚȱ(ÛÚɯËÐÚÛÐÕÎÜÐÚÏÐÕÎɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊɯÐÚɯÚÌÝÌÙÌɯÔÜÚÊÓÌɯÍÈÛÐÎÜÈÉÐÓÐÛàɯÔÈËÌɯÞÖÙÚÌɯÉàɯÌßÌÙÊÐÚÌȱ3ÏÌɯÊÏÐÌÍɯÖÙÎÈÕɯÈÍÍÌÊÛÌËɯ

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 metabolism is disturbed, but 

ÛÏÌÙÌɯÐÚɯÕÖɯËÖÜÉÛɯÛÏÈÛɯÖÛÏÌÙɯÚàÚÛÌÔÚȮɯÚÜÊÏɯÈÚɯÕÌÙÝÖÜÚȮɯÊÈÙËÐÖÝÈÚÊÜÓÈÙɯÈÕËɯÐÔÔÜÕÌɯÈÙÌɯÈÓÚÖɯÈÍÍÌÊÛÌËȱ1ÌÊÖÎÕÐÛÐÖÕɯÖÍɯÛÏÌɯ

ÓÈÙÎÌɯÕÜÔÉÌÙɯÖÍɯ×ÈÛÐÌÕÛÚɯÈÍÍÌÊÛÌËȱÐÕËÐÊÈÛÌÚɯÛÏÈÛɯÈɯÙÌÝÐÌÞɯÖÍɯÛÏÐÚɯÐÕÛÙÐÎÜÐÕÎɯËÐÚÖÙËÌÙɯÐÚɯÔÌÙÐÛÌËȱȭThe true syndrome 

is always associated with  an infectionȱ5ÐÙÈÓɯÐÕÍÌÊÛÐÖÕÚɯÐÕɯÔÜÚÊÓÌɯÊÈÕɯÐÕËÌÌËɯÉÌɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÈɯÝÈÙÐÌÛàɯÖÍɯ

ÌÕáàÔÌɯÈÉÕÖÙÔÈÓÐÛÐÌÚȱȹ$ÓÌÊÛÙÖ×ÏàÚÐÖÓÖÎÐÊÈÓɯÙÌÚÜÓÛÚȺɯÈÙÌɯÐÔ×ÖÙÛÈÕÛɯÐÕɯÚÏÖÞÐÕÎɯÛÏÌɯÖÙÎÈÕÐÊɯÕÈÛÜÙÌɯÖÍɯÛÏÌɯÐÓÓÕÌÚÚɯÈÕËɯ

suggesting that muscle abnormalitieÚɯ×ÌÙÚÐÚÛɯÈÍÛÌÙɯÛÏÌɯÈÊÜÛÌɯÐÕÍÌÊÛÐÖÕȱÛÏÌÙÌɯÐÚɯÎÖÖËɯÌÝÐËÌÕÊÌɯÛÏÈÛɯ"ÖßÚÈÊÒÐÌɯ!ɯÝÐÙÜÚɯÐÚɯ

×ÙÌÚÌÕÛɯÐÕɯÛÏÌɯÈÍÍÌÊÛÌËɯÔÜÚÊÓÌɯÐÕɯÚÖÔÌɯÊÈÚÌÚɂɯȹPO Behan, WMH Behan.  CRC Crit Rev Neurobiol 1988:4:2:157-

178). 

 

1988 

 

Ɂ3ÏÌɯÔÈÐÕɯÍÌÈÛÜÙÌÚɯȹÖÍɯ,$ȺɯÈÙÌȯɯ×ÙÖÓÖÕÎÌËɯÍÈÛÐÎÜÌɯÍÖÓlowing muscular exercise or mental strain, an extended relapsing 

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% of noÙÔÈÓɯÈËÜÓÛÚȱ3ÏÌÚÌɯȹÊÏÙÖÕÐÊɯÌÕÛÌÙÖÝÐÙÈÓɯ

ÚàÕËÙÖÔÌÚȺɯÈÍÍÌÊÛɯÈɯàÖÜÕÎȮɯÌÊÖÕÖÔÐÊÈÓÓàɯÐÔ×ÖÙÛÈÕÛɯÈÎÌɯÎÙÖÜ×ɯÈÕËɯÔÌÙÐÛɯÈɯÔÈÑÖÙɯÐÕÝÌÚÛÔÌÕÛɯÐÕɯÙÌÚÌÈÙÊÏɂɯȹEG 

Dowsett. Journal of Hospital Infection 1988:11:103-115). 

 

1989 

 

Ɂ3ÌÕɯ×ÈÛÐÌÕÛÚɯÞÐÛÏɯ×ÖÚÛ-viral fatigue syndrome and abnormal serological, viral, immunological and histological studies 

ÞÌÙÌɯÌßÈÔÐÕÌËɯÉàɯÚÐÕÎÓÌɯÍÐÉÙÌɯÌÓÌÊÛÙÖÔàÖÎÙÈ×ÏÐÊɯÛÌÊÏÕÐØÜÌȱȭ3ÏÌɯÍÐÕËÐÕÎÚɯÊÖÕÍÐÙÔɯÛÏÌɯÖÙÎÈÕÐÊɯÕÈÛÜÙÌɯÖÍɯÛÏÌɯËÐÚÌÈÚÌȭɯɯ ɯ

ÔÜÚÊÓÌɯÔÌÔÉÙÈÕÌɯËÐÚÖÙËÌÙȱÐÚɯÛÏÌɯÓÐÒÌÓàɯÔÌÊÏÈÕÐÚÔɯÍÖÙɯÛÏÌɯÍÈÛÐÎÜÌɯÈnd the single-fibre EMG abnormalities. This 

ÔÜÚÊÓÌɯÔÌÔÉÙÈÕÌɯËÌÍÌÊÛɯÔÈàɯÉÌɯËÜÌɯÛÖɯÛÏÌɯÌÍÍÌÊÛÚɯÖÍɯÈɯ×ÌÙÚÐÚÛÌÕÛɯÝÐÙÈÓɯÐÕÍÌÊÛÐÖÕȱ3ÏÌÙÌɯÚÌÌÔÚɯÛÖɯÉÌɯÌÝÐËÌÕÊÌɯÖÍɯÈɯ

persistent viral infection and/or a viral-ÐÕËÜÊÌËɯËÐÚÖÙËÌÙɯÖÍɯÛÏÌɯÐÔÔÜÕÌɯÚàÚÛÌÔȱ3ÏÌɯÐÕÍÌÊÛÌËɯÊÌÓÓÚɯmay not be killed 

ÉÜÛɯÉÌÊÖÔÌɯÜÕÈÉÓÌɯÛÖɯÊÈÙÙàɯÖÜÛɯËÐÍÍÌÙÌÕÛÐÈÛÌËɯÖÙɯÚ×ÌÊÐÈÓÐÚÌËɯÍÜÕÊÛÐÖÕɂ (Goran A Jamal, Stig Hansen. Euro Neurol 

1989:29:273-276). 

 

1990 

 

Ɂ2ÒÌÓÌÛÈÓɯÚÈÔ×ÓÌÚɯÞÌÙÌɯÖÉÛÈÐÕÌËɯÉàɯÕÌÌËÓÌɯÉÐÖ×ÚàɯÍÙÖÔɯ×ÈÛÐÌÕÛÚɯËÐÈÎÕÖÚÌËɯÊÓÐÕÐÊÈÓÓàɯÈÚɯÏÈÝÐÕÎɯ"%2ɯȹÈÕd) most patients 

ÍÜÓÍÐÓÓÌËɯÛÏÌɯÊÙÐÛÌÙÐÈɯÖÍɯÛÏÌɯ"ÌÕÛÙÌÚɯÍÖÙɯ#ÐÚÌÈÚÌɯ"ÖÕÛÙÖÓɯÍÖÙɯÛÏÌɯËÐÈÎÕÖÚÐÚɯÖÍɯ"%2ɯȹ'ÖÓÔÌÚɯÌÛɯÈÓɯƕƝƜƜȺȱThese data are 

the first demonstration of persistence of defective virus in clinical samples from patients with CFSȱ6ÌɯÈÙÌɯ

currently investigating the effects of persistence of enteroviral RNA on cellular gene expression leading to muscle 

ËàÚÍÜÕÊÛÐÖÕɂɯȹL Cunningham, RJM Lane, LC Archard et al. Journal of General Virology 1990:71:6:1399-1402). 

 

1990 

 

Ɂ,àÈÓÎÐÊɯÌÕÊÌ×ÏÈÓÖÔàÌÓÐÛÐÚɯÐÚɯÈɯÊÖÔÔÖÕɯËÐÚÈÉÐÓÐÛàɯÉÜÛɯÍÙÌØÜÌÕÛÓàɯÔÐÚÐÕÛÌÙ×ÙÌÛÌËȱThis illness is distinguished 

from a variety of other post-viral states by a unique clinical and epidemiological pattern characteristic of 

enteroviral infectionȱƗƗǔɯÏÈËɯÛÐÛÙÌÚɯÐÕËÐÊÈÛÐÝÌɯÈÕËɯƕƛǔɯÚÜÎÎÌÚÛÐÝÌɯÖÍɯÙÌÊÌÕÛɯ"!5ɯÐÕÍÌÊÛÐÖÕȱ2ÜÉÚÌØÜÌÕÛÓàȱƗƕǔɯ

ÏÈËɯ ÌÝÐËÌÕÊÌɯ ÖÍɯ ÙÌÊÌÕÛɯ ÈÊÛÐÝÌɯ ÌÕÛÌÙÖÝÐÙÈÓɯ ÐÕÍÌÊÛÐÖÕȱThere has been a failure to recognise the unique 

epidemiological pattern of MEȱ"ÖßÚÈÊÒÐÌɯ ÝÐÙÜÚÌÚɯ ÈÙÌɯ ÊÏÈÙÈÊÛÌÙÐÚÛÐÊÈÓÓàɯ ÔàÖÛÙÖ×ÐÊɯ ÈÕËɯ ÌÕÛÌÙÖÝÐÙÈÓɯ ÎÌÕÖÔÐÊɯ

sequences have been detected in muscle biopsies from patients with ME. Exercise 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 non-cytolytic persistent infection in human cells. Animal models demonstrate similar enteroviral 

×ÌÙÚÐÚÛÌÕÊÌɯÐÕɯÕÌÜÙÖÓÖÎÐÊÈÓɯËÐÚÌÈÚÌȱɯÈÕËɯthe deleterious effect of forced exercise on persistently infected 
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muscles.  These studies elucidate the exercise-related morbidity and the chronic relapsing nature of MEɂɯȹEG 

Dowsett, AM Ramsay et al. Postgraduate Medical Journal 1990:66:526-530). 

 

1991 

 

A paper reporting the discovery of a retrovirus associated with (ME)CFS (Retroviral sequences related to 

human T-lymphotropic virus type II 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 

 

Ɂ/ÌÙÚÐÚÛÌÕÛɯÌÕÛÌÙÖÝÐÙÈÓɯÐÕÍÌÊÛÐÖÕɯÖÍɯÔÜÚÊÓÌɯÔÈàɯÖÊÊÜÙɯÐÕɯÚÖÔÌɯ×ÈÛÐÌÕÛÚɯÞÐÛÏɯ×ÖÚÛÝÐÙÈl fatigue syndrome and may have 

ÈÕɯÈÌÛÐÖÓÖÎÐÊÈÓɯÙÖÓÌȱȭ3ÏÌɯÍÌÈÛÜÙÌÚɯÖÍɯÛÏÐÚɯËÐÚÖÙËÌÙɯÚÜÎÎÌÚÛɯÛÏÈÛɯÛÏÌɯÍÈÛÐÎÜÌɯÐÚɯÊÈÜÚÌËɯÉàɯÐÕÝÖÓÝÌÔÌÕÛɯÖÍɯÉÖÛÏɯÔÜÚÊÓÌɯÈÕËɯ

ÛÏÌɯÊÌÕÛÙÈÓɯÕÌÙÝÖÜÚɯÚàÚÛÌÔȱ6ÌɯÜÚÌËɯÛÏÌɯ×ÖÓàÔÌÙÈÚÌɯÊÏÈÐÕɯÙÌÈÊÛÐÖÕɯÛÖɯÚÌÈÙÊÏɯÍÖÙɯÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯÌÕÛÌÙÖÝÐral RNA 

sequences in a well-ÊÏÈÙÈÊÛÌÙÐÚÌËɯÎÙÖÜ×ɯÖÍɯ×ÈÛÐÌÕÛÚɯÞÐÛÏɯÛÏÌɯ×ÖÚÛÝÐÙÈÓɯÍÈÛÐÎÜÌɯÚàÕËÙÖÔÌȱƙƗǔɯÞÌÙÌɯ×ÖÚÐÛÐÝÌɯÍÖÙɯ

ÌÕÛÌÙÖÝÐÙÈÓɯ1- ɯÚÌØÜÌÕÊÌÚɯÐÕɯÔÜÚÊÓÌȱ2ÛÈÛÐÚÛÐÊÈÓɯÈÕÈÓàÚÐÚɯÚÏÖÞÚɯÛÏÈÛɯÛÏÌÚÌɯÙÌÚÜÓÛÚɯÈÙÌɯÏÐÎÏÓàɯÚÐÎÕÐÍÐÊÈÕÛȱ.ÕɯÛÏÌɯ

ÉÈÚÐÚɯÖÍɯÛÏÐÚɯÚÛÜËàȱthere is persistent enteroviral infection in the muscle of some patients with the postviral 

fatigue syndrome and this interferes with cell metabolism and is causally related to the fatigueɂɯȹJW Gow 

et al. BMJ 1991:302:696-696). 

 

1991 

 

Ɂ3ÏÌɯÍÐÕËÐÕÎÚɯËÌÚÊÙÐÉÌËɯÏÌÙe provide the first evidence that postviral fatigue syndrome may be due to a mitochondrial 

disorder precipitated by a virus infectionȱ$ÝÐËÌÕÊÌɯÖÍɯÔÐÛÖÊÏÖÕËÙÐÈÓɯÈÉÕÖÙÔÈÓÐÛÐÌÚɯÞÈÚɯ×ÙÌÚÌÕÛɯÐÕɯƜƔǔɯÖÍɯÛÏÌɯÊÈÚÌÚɯ

with the commonest change (seen in 70%) being branÊÏÐÕÎɯÈÕËɯÍÜÚÐÖÕɯÖÍɯÊÙÐÚÛÈÌȮɯ×ÙÖËÜÊÐÕÎɯȿÊÖÔ×ÈÙÛÔÌÕÛÈÓÐÚÈÛÐÖÕɀȭɯ

,ÐÛÖÊÏÖÕËÙÐÈÓɯ×ÓÌÖÔÖÙ×ÏÐÚÔȮɯÚÐáÌɯÝÈÙÐÈÛÐÖÕɯÈÕËɯÖÊÊÈÚÐÖÕÈÓɯÍÖÊÈÓɯÝÈÊÜÖÓÈÛÐÖÕɯÞÌÙÌɯËÌÛÌÊÛÈÉÓÌɯÐÕɯƚƘǔȱ5ÈÊÜÖÓÈÛÐÖÕɯÖÍɯ

ÔÐÛÖÊÏÖÕËÙÐÈɯÞÈÚɯÍÙÌØÜÌÕÛȱ(ÕɯÚÖÔÌɯÊÈÚÌÚɯÛÏÌÙÌɯÞÈÚɯÚÞÌÓÓÐÕÎɯÖÍɯÛÏÌɯÞÏÖÓÌɯÔÐÛÖÊÏÖndrion with rupture of the outer 

ÔÌÔÉÙÈÕÌÚȱ×ÙÖÔÐÕÌÕÛɯÚÌÊÖÕËÈÙàɯÓàÚÖÚÖÔÌÚɯÞÌÙÌɯÊÖÔÔÖÕɯÐÕɯÚÖÔÌɯÖÍɯÛÏÌɯÞÖÙÚÛɯÈÍÍÌÊÛÌËɯÊÈÚÌÚȱ3ÏÌɯ×ÓÌÖÔÖÙ×ÏÐÚÔɯÖÍɯ

ÛÏÌɯ ÔÐÛÖÊÏÖÕËÙÐÈɯ ÐÕɯ ÛÏÌɯ ×ÈÛÐÌÕÛÚɀɯ ÔÜÚÊÓÌɯ ÉÐÖ×ÚÐÌÚɯ ÞÈÚɯ ÐÕɯ ÊÓÌÈÙɯ ÊÖÕÛÙÈÚÛɯ ÛÖɯ ÛÏÌɯ ÍÐÕËÐÕÎÚɯ ÐÕɯ ÕÖÙÔÈÓɯ ÊÖÕÛÙÖÓɯ

ÉÐÖ×ÚÐÌÚȱDiffuse or focal atrophy of type II fibres has been reported, and this does indicate muscle damage and not just 

ÔÜÚÊÓÌɯËÐÚÜÚÌɂ (WMH Behan et al. Acta Neuropathologica 1991:83:61-65). 

 

1991 

 

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, 

ÓÌÚÚɯÚÛÙÐÊÛȮɯÖ×ÌÙÈÛÐÖÕÈÓɯËÌÍÐÕÐÛÐÖÕɯÞÏÐÊÏɯÐÚɯÌÚÚÌÕÛÐÈÓÓàɯÊÏÙÖÕÐÊȱÍÈÛÐÎÜÌɯin the absence of neurological signs, (with) 

×ÚàÊÏÐÈÛÙÐÊɯÚàÔ×ÛÖÔÚȱÈÚɯÊÖÔÔÖÕɯÈÚÚÖÊÐÈÛÌËɯÍÌÈÛÜÙÌÚɂ (AS David; BMB 1991:47:4:966-988) and “Psychiatric 

management of PVFS” by M Sharpe) but also contains the following: 
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Ɂ,ÖÓÌÊÜÓÈÙɯÝÐÙÈÓɯÚÛÜËÐÌÚɯÏÈÝÌɯÙÌÊÌÕÛÓàɯ×ÙÖÝÌËɯÛÖɯÉÌɯÌßÛÙÌÔÌÓàɯÜÚÌÍÜÓȭɯɯ3ÏÌàɯÏÈÝÌɯÊÖÕÍÐÙÔÌËɯÛÏÌɯÓÐÒÌÓàɯÐÔ×ÖÙÛÈÕÛɯÙÖÓÌɯÖÍɯ

enteroviral infections, particularly with Coxsackie !ɯÝÐÙÜÚɂ (Postviral fatigue syndrome: Current neurobiological 

perspective. PGE Kennedy. BMB 1991:47:4:809-814) 

 

Ɂ.ÜÙɯÍÖÊÜÚɯÞÐÓÓɯÉÌɯÖÕɯÛÏÌɯÈÉÐÓÐÛàɯÖÍɯÊÌÙÛÈÐÕɯÝÐÙÜÚÌÚɯÛÖɯÐÕÛÌÙÍÌÙÌɯÚÜÉÛÓàɯÞÐÛÏɯÛÏÌɯÊÌÓÓɀÚɯÈÉÐÓÐÛàɯÛÖɯ×ÙÖËÜÊÌɯÚ×ÌÊÐÍÐÊɯ

differentiated products as hormones, 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 

ÛÐÚÚÜÌÚȱ5ÐÙÜÚÌÚɯÉàɯÛÏÐÚɯÔÌÈÕÚɯÓÐÒÌÓàɯÜÕËÌÙÓÐÌɯÈɯwide variety of clinical illnesses, currently of unknown aetiology, that 

ÈÍÍÌÊÛɯÛÏÌɯÌÕËÖÊÙÐÕÌȮɯÐÔÔÜÕÌȮɯÕÌÙÝÖÜÚɯÈÕËɯÖÛÏÌÙɯȱÚàÚÛÌÔÚɂ (JC de la Torre, P Borrow, MBA Oldstone. BMB 

1991:47:4:838-851). 

 

“We conclude that persistent enteroviral infection plays a ÙÖÓÌɯÐÕɯÛÏÌɯ×ÈÛÏÖÎÌÕÌÚÐÚɯÖÍɯ/5%2ȱ3ÏÌɯÚÛÙÖÕÎÌÚÛɯÌÝÐËÌÕÊÌɯ

ÐÔ×ÓÐÊÈÛÌÚɯ"ÖßÚÈÊÒÐÌɯÝÐÙÜÚÌÚȱ/ÈÛÐÌÕÛÚɯÞÐÛÏɯ/5%2ɯÞÌÙÌɯƚȭƛɯÛÐÔÌÚɯÔÖÙÌɯÓÐÒÌÓàɯÛÖɯÏÈÝÌɯÌÕÛÌÙÖÝÐÙÈÓɯ×ÌÙÐÚÛÌÕÊÌɯÐÕɯÛÏÌÐÙɯ

ÔÜÚÊÓÌÚɂ (JW Gow and WMH Behan. BMB 1991:47:4:872-885). 

 

ɁThe 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 exerciseɂ (JF Mowbray, 

GE Yousef. BMB 1991:47:4:886-894). 

 

1992 

 

Ɂ6ÌɯÞÐÓÓɯÙÌ×ÖÙÛɯÈÛɯÛÏÌɯ%ÐÙÚÛɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ1ÌÚÌÈÙÊÏɯ"ÖÕÍÌÙÌÕÊÌɯÖÕɯ"ÏÙÖÕÐÊɯ%ÈÛÐÎÜÌɯ2àÕËÙÖÔÌɯÛÖɯÉÌɯÏÌÓËɯÈÛɯ ÓÉÈÕàȮɯ

New York, 2-4 October 1992, our new findings relating particularlàɯÛÖɯÌÕÛÌÙÖÝÐÙÈÓɯÐÕÍÌÊÛÐÖÕȱ6ÌɯÏÈÝÌɯÐÚÖÓÈÛÌËɯ1- ɯ

ÍÙÖÔɯ×ÈÛÐÌÕÛÚɯÈÕËɯ×ÙÖÉÌËɯÛÏÐÚɯÞÐÛÏɯÓÈÙÎÌɯÌÕÛÌÙÖÝÐÙÜÚɯ×ÙÖÉÌÚȱËÌÛÈÐÓÌËɯÚÛÜËÐÌÚȭȭȭÚÏÖÞÌËɯÛÏÈÛɯÛÏÌɯÔÈÛÌÙÐÈÓɯÞÈÚɯÛÙÜÌɯ

ÝÐÙÜÚȱ%ÜÙÛÏÌÙÔÖÙÌȮɯÛÏÐÚɯÝÐÙÜÚɯÞÈÚɯÚÏÖÞÕɯÛÖɯÉÌɯÙÌ×ÓÐÊÈÛÐÕÎɯÕÖÙÔÈÓÓàɯÈÛɯÛÏÌɯÓÌÝÌÓɯÖÍɯÛÙÈÕÚÊÙÐ×ÛÐÖn. Sequence analysis of 

this isolated material showed that it had 80% homology with Coxsackie B viruses and 76% homology with 

×ÖÓÐÖÔàÌÓÐÛÐÚɯÝÐÙÜÚȮɯËÌÔÖÕÚÛÙÈÛÐÕÎɯÉÌàÖÕËɯÈÕàɯËÖÜÉÛɯÛÏÈÛɯÛÏÌɯÔÈÛÌÙÐÈÓɯÞÈÚɯÌÕÛÌÙÖÝÐÙÜÚɂ (Press Release for the 

Albany Conference, Professor Peter O Behan, University of Glasgow, October 1992). 

 

1993 

 

Ɂ2ÈÔ×ÓÌÚɯÍÙÖÔɯƖƙȭƝǔɯÖÍɯÛÏÌɯ/%2ɯ(postviral fatigue syndrome) were positive for the presence of enteroviral RNA, 

ÊÖÔ×ÈÙÌËɯÞÐÛÏɯÖÕÓàɯƕȭƗǔɯÖÍɯÛÏÌɯÊÖÕÛÙÖÓÚȱ6Ìɯ×ÙÖ×ÖÚÌɯÛÏÈÛɯÐÕɯ/%2ɯ×ÈÛÐÌÕÛÚȮɯÈɯÔutation affecting control of viral RNA 

synthesis occurs during the initial phase of active virus infection and allows persistence of replication defective virus 

ÞÏÐÊÏɯÕÖɯÓÖÕÎÌÙɯÈÛÛÙÈÊÛÚɯÈɯÊÌÓÓÜÓÈÙɯÐÔÔÜÕÌɯÙÌÚ×ÖÕÚÌɂ (NE Bowles, RJM Lane, L Cunningham and LC Archard. 

Journal of Medicine 1993:24:2&3:145-180). 

 

1993 

 

“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 syndromeȱ$ÝÐËÌÕÊÌɯËÌÙÐÝÌËɯÍÙÖÔɯÌ×ÐËÌÔÐÖÓÖÎÐÊÈÓȮɯÚÌÙÖÓÖÎÐÊÈÓȮɯÐÔÔÜÕÖÓÖÎÐÊÈÓȮɯÝÐÙÖÓÖÎÐÊÈÓȮɯ

ÔÖÓÌÊÜÓÈÙɯÏàÉÙÐËÐÚÈÛÐÖÕɯÈÕËɯÈÕÐÔÈÓɯÌß×ÌÙÐÔÌÕÛÚɯÚÜÎÎÌÚÛÚɯÛÏÈÛɯ×ÌÙÚÐÚÛÌÕÛɯÌÕÛÌÙÖÝÐÙÈÓɯÐÕÍÌÊÛÐÖÕɯÔÈàɯÉÌɯÐÕÝÖÓÝÌËɯÐÕȱɯ

/%2ɂɯ(PO Behan et al. CFS: CIBA Foundation Symposium 173, 1993:146-159). 

 

1994 

 

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

reactivationȱ3ÏÌɯÖÉÑÌÊÛɯÖÍɯÛÏÐÚɯÚÛÜËàɯÞÈÚɯÛÖɯÌÝÈÓÜÈÛÌɯÛÏÌɯÚÛÈÛÜÚɯÖÍɯÒÌàɯ×ÈÙÈÔÌÛÌÙÚɯÖÍɯÛÏÌɯƖ-5A synthetase/RNase L 

antiviral pathway in individuals with CFS who participated in a placebo-controlled, double-blind, multi-centre 

ÛÙÐÈÓȱ3ÏÌɯ×ÙÌÚÌÕÛɯÞÖÙÒɯÊÖÕÍÐÙÔÚɯÛÏÌɯÍÐÕËÐÕÎɯÖÍɯÌÓÌÝÈÛÌËɯÉÐÖÈÊÛÐÝÌɯƖ-ƙ ɯÈÕËɯ1-ÈÚÌɯ+ɯÈÊÛÐÝÐÛàɯÐÕɯ"%2ȱ1-ÈÚÌɯ+ȮɯÈɯƖ-

5A-dependent enzyme, is the terminal effector of an enzymatic pathway that is stimulated by either virus infection or 



 7 

exposure to exogenous lymphokines.  Almost two-ÛÏÐÙËÚɯÖÍɯÛÏÌɯÚÜÉÑÌÊÛÚȱËÐÚ×ÓÈàÌËɯÉÈÚÌÓÐÕÌɯ1-ÈÚÌɯ+ɯÈÊÛÐÝÐÛàɯÛÏÈÛɯÞÈÚɯ

ÌÓÌÝÈÛÌËɯÈÉÖÝÌɯÛÏÌɯÊÖÕÛÙÖÓɯÔÌÈÕɂɯɯȹRobert J Suhadolnik, Daniel L Peterson, Paul Cheney et al. In Vivo 

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)CFS 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)CFS 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)CFS, 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)CFS. 

 

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)CFS 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-article01.asp ). 

 

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

RNase L was that it ɁÔÈàɯÐÕÝÖÓÝÌɯÞÏÈÛɯ(ɯÈÕËɯÔÈÕàɯÖÍɯÔàɯÊÖÓÓÌÈÎÜÌÚɯÙÌÎÈÙËɯÈÚɯÖÝÌÙ-investigation for highly 

speculative abnormalities in antiviral ×ÈÛÏÞÈàɯÈÊÛÐÝÐÛàɂ, which seemed to echo Professor Anthony Pinching’s 

view that ɁÖÝÌÙ-ÐÕÝÌÚÛÐÎÈÛÐÖÕɯÊÈÕɯȹÊÈÜÚÌɯ×ÈÛÐÌÕÛÚȺɯÛÖɯÚÌÌÒɯÈÉÕÖÙÔÈÓɯÛÌÚÛɯÙÌÚÜÓÛÚɯÛÖɯÝÈÓÐËÈÛÌɯÛÏÌÐÙɯÐÓÓÕÌÚÚɂɯ(Prescribers’ 

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 

ÔÌÔÉÌÙÚɯÖÍɯÛÏÌɯ,$ ɀÚɯ2ÊÐÌÕÛÐÍÐÊɯÈÕËɯ,ÌËÐÊÈÓɯ ËÝÐÚÖÙàɯ/ÈÕÌÓȮɯÛÏÌÙÌɯÐÚɯÎÌÕÌÙÈÓɯÈÎÙÌÌÔÌÕÛɯÛÏÈÛɯÐÕÚÜÍÍÐÊÐÌÕÛɯÌvidence 

ÌßÐÚÛÚɯÛÖɯÙÌÊÖÔÔÌÕËɯÛÏÈÛɯÛÏÐÚɯÛÌÚÛɯÚÏÖÜÓËɯÉÌɯÊÈÙÙÐÌËɯÖÜÛɯÍÖÙɯÌÐÛÏÌÙɯËÐÈÎÕÖÚÛÐÊɯÖÙɯÔÈÕÈÎÌÔÌÕÛɯ×ÜÙ×ÖÚÌÚɂɯ(members of 

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 Ɂ×ÈÛÐÌÕts with CFS 

ÚÏÖÞÌËɯÕÖɯÚÐÎÕÐÍÐÊÈÕÛɯÈÊÛÐÝÈÛÐÖÕɂɯof either part of the RNase L pathway, and that ɁÈÚÚÈàɯÖÍɯÈÕÛÐÝÐÙÈÓɯ×ÈÛÏÞÈàɯ

ÈÊÛÐÝÈÛÐÖÕɯÐÚɯÜÕÓÐÒÌÓàɯÛÖɯÍÖÙÔɯÈɯÙÈÛÐÖÕÈÓɯÉÈÚÐÚɯÍÖÙɯÈɯËÐÈÎÕÖÚÛÐÊɯÛÌÚÛɯÍÖÙɯ"%2ɂȭɯ 

 

Professors Suhadolnik and De Meirleir robustly showed that Gow et al’s study was fundamentally flawed.  

Pointing out that Ɂ.ÝÌÙɯÛÏÌɯàÌÈÙÚȮɯÖÜÙɯÛÌÈÔÚɯÏÈÝÌɯÙÌ×ÌÈÛÌËÓàɯÖÉÚÌÙÝÌËɯÈÕɯÈÊÛÐÝÈÛÐÖÕɯÈÛɯÛÏÌɯÌÕáàÔÈÛÐÊɯÓÌÝÌÓɯÖÍɯÛÏÌɯ

ÈÕÛÐÝÐÙÈÓɯ×ÈÛÏÞÈàɯÐÕɯÚÜÉÚÌÛÚɯÖÍɯ"%2ɯ×ÈÛÐÌÕÛÚɂȮɯthey noted that Gow et al had (1) misunderstood the established 

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, Gow et al challenge our observations and further 

deny any rational basis to our proposal regarding the use of 37-kDa RNase L detection as a biological marker for CFS.  

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

2-5A pathway activation as Gow and colleagues claimed.  Instead, we limited our study to the quantitative detection of 

the 37-Ò#ÈɯÛÙÜÕÊÈÛÌËɯÌÕáàÔÌȱ6ÌɯÖÉÚÌÙÝÌËɯÈɯÚÐÎÕÐÍÐÊÈÕÛɯÐÕÊÙÌÈÚÌɯÐÕɯÛÏÌɯƗƛ-kDa RNase L level in patients with CFS 

compared with that observed in healthy control subjects, patients with fibromyalgia, and patients with 

ËÌ×ÙÌÚÚÐÖÕȱȭ"ÖÕÚÌØÜÌÕÛÓàȮɯÛÏÐÚɯËÖÌÚɯÕÖÛɯÚÜ××ÖÙÛɯÛÏÌɯÊÓÈÐÔɯÛÏÈÛɯÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯÛÏÌɯƗƛ-kDa RNase L in CFS could only 

be imparted to non-specific increaseÚɯÐÕɯÛÏÌɯÈÕÛÐÝÐÙÈÓɯ×ÈÛÏÞÈàɯÈÊÛÐÝÈÛÐÖÕȱ.ÜÙɯËÈÛÈɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯÛÏÌÙÌɯÐÚɯÈɯÔÖÙÌɯ

comprehensive downstream cellular role for the signal transduction by IFN than what Gow and colleagues pretend to 

×ÙÌÚÌÕÛɯÛÖɯÛÏÌɯÙÌÈËÌÙÚɯÖÍɯ"ÓÐÕÐÊÈÓɯ(ÕÍÌÊÛÐÖÜÚɯ#ÐÚÌÈÚÌÚɂɯ (Clin Inf Dis 2002:34:1420-1421). 

 

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 

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

ÖÍɯÝÌÙàɯØÜÌÚÛÐÖÕÈÉÓÌɯÝÈÓÜÌɯÐÕɯÛÏÌɯÈÚÚÌÚÚÔÌÕÛɯÖÍɯ×ÌÖ×ÓÌɯÞÐÛÏɯ,$ɤ"%2ɂɯ (MEA Medical and Welfare Bulletin, Spring 

2002, Issue No 6, page 10). 

 

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

the view that ɁÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯȱÈÉÕÖÙÔÈÓÐÛÐÌÚɯÐÕɯÈÕÛÐÝÐÙÈÓɯ×ÈÛÏÞÈàÚɯÏÈÚɯÉÌÌÕɯÈÚÚÌÚÚÌËɯÐÕɯÙÌÚÌÈÙÊÏɯÚÛÜËÐÌÚɯÍÜÕËÌËɯÉàɯ

ÛÏÌɯ,$ɯ ÚÚÖÊÐÈÛÐÖÕɂ and that the results of these tests are not ɁÖÍɯ×ÙÖÝÌÕɯÝÈÓÜÌɂ (ME/CFS/PVFS: 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: Ɂ6ÏÈÛɯÐÚɯÛÏÐÚɯÙÌÚÌÈÙÊÏɯÛÌÓÓÐÕÎɯÜÚȳɯɯ(ÛɯÐÚɯÈÕÖÛÏÌÙɯ×ÐÌÊÌɯÖÍɯÌÝÐËÌÕÊÌɯÛÏÈÛɯÛÏÌɯÐÔÔÜÕÌɯÚàÚÛÌÔɯÐÚɯÈÍÍÌÊÛÌËɯÐÕɯ

chronic fatigue syndrome and it reproduces and extends the work of another investigator (Professor Suhadolnik from 

ÛÏÌɯ42ȺȮɯÓÌÕËÐÕÎɯÊÙÌËÐÉÐÓÐÛàɯÛÖɯÛÏÌɯÙÌÚÜÓÛɂ (Am J Med 2000:108:169-171). 

 

It is worth noting that elevated levels of RNase L are associated with reduced maximal oxygen consumption 

(VO2 max) and exercise duration in ME/CFS 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. AACFS 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/CFS 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/CFS, 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/CFS 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)CFS pointed out: 

 

Ɂ"ÈÕÊÌÙɯÈÕËɯ"%2ɯÈÙÌɯÉÖÛÏɯÊÏÈÙÈÊÛÌÙÐÚÌËɯÉàɯÍÈÛÐÎÜÌɯÈÕËɯÚÌÝÌÙÌɯËÐÚÈÉÐÓÐÛàɯȹÈÕËȺɯÊÌÙÛÈÐÕɯÈÚ×ÌÊÛÚɯÖÍɯÐÔÔÜÕÌɯËàÚÍÜÕÊÛÐÖÕÚɯ

È××ÌÈÙɯÛÖɯÉÌɯ×ÙÌÚÌÕÛɯÐÕɯÉÖÛÏɯÐÓÓÕÌÚÚÌÚȱ ɯÓÐÛÌÙÈÛÜÙÌɯÙÌÝÐÌÞɯÖÍɯÖÝÌÙÓÈ××ÐÕÎɯÐÔÔÜÕÌɯËàÚÍÜÕÊÛÐÖÕÚɯÐÕɯ"%2ɯÈnd cancer is 

provided. Abnormalities in ribonuclease (RNase L) and hyperactivation of nuclear factor kappa-beta (NF-kappab) 

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

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

The dysregulation of the RNase L pathway, hyperactive NF-kappab leading to disturbed apoptotic mechanisms 

and oxidative stress or excessive nitric oxide, aÕËɯÓÖÞɯ-*ɯÈÊÛÐÝÐÛàɯÔÈàɯ×ÓÈàɯÈɯÙÖÓÌɯÐÕɯÛÏÌɯÛÞÖɯËÐÚÌÈÚÌÚɯȹÈÕËȺȱɯÈÙÌɯ
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present in both diseases.  These anomalies may be part of the physiopathology of some of the common complaints, such 

ÈÚɯÍÈÛÐÎÜÌɂ (Meeus M et al. 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 J 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):S130-133).  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 workɂ (Clin Inf Dis 1994:18:(Suppl 1):S166-167). 

 

1995 

 

Ɂ3ÏÌÚÌɯÙÌÚÜÓÛÚɯÚÜÎÎÌÚÛɯÛÏÌÙÌɯÐÚɯ×ÌÙÚÐÚÛÌÕÊÌɯÖÍɯÌÕÛÌÙÖÝÐÙÜÚɯÐÕÍÌÊÛÐÖÕɯÐÕɯÚÖÔÌɯ"%2ɯ×ÈÛÐÌÕÛÚɯÈÕËɯÐÕËÐÊÈÛÌɯÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯ

ËÐÚÛÐÕÊÛɯÕÖÝÌÓɯÌÕÛÌÙÖÝÐÙÜÚɯÚÌØÜÌÕÊÌÚȱSeveral studies have shown that a significant proportion of patients 

complaining of CFS have markers for enterovirus infectionȱȭ%ÙÖÔɯÛÏÌɯËÈÛÈɯ×ÙÌÚÌÕÛÌËɯÏÌÙÌȱÛÏÌɯ"%2ɯÚÌØÜÌÕÊÌÚɯ

ÔÈàɯÐÕËÐÊÈÛÌɯÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯÕÖÝÌÓɯÌÕÛÌÙÖÝÐÙÜÚÌÚȱIt is worth noting that the enteroviral sequences obtained 

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 CFSɂɯ (DN 

Galbraith, C Nairn and GB Clements. Journal of General Virology 1995:76:1701-1707). 

 

1995 

 

Ɂ(ÕɯÛÏÌɯ"%2ɯÚÛÜËàɯÎÙÖÜ×ȮɯƘƖ% of patients were positive for enteroviral sequences by PCR, compared to only 9% of the 

ÊÖÔ×ÈÙÐÚÖÕɯÎÙÖÜ×ȱ$ÕÛÌÙÖÝÐÙÈÓɯ/"1ɯËÖÌÚȮɯÏÖÞÌÝÌÙȮɯÐÍɯ×ÖÚÐÛÐÝÌȮɯ×ÙÖÝÐËÌɯÌÝÐËÌÕÊÌɯÍÖÙɯÊÐÙÊÜÓÈÛÐÕÎɯÝÐÙÈÓɯÚÌØÜÌÕÊÌÚȮɯÈÕËɯ

has been used to show that enteroviral specific sequences are present in a significantly greater proportion of 

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

 

1997 

 

Ɂ3Öɯ×ÙÖÝÌɯÍÖÙÔÈÓÓàɯÛÏÈÛɯpersistence rather than re-infection is occurring, it is necessary to identify a unique feature 

retained by serial viral isolates from one individual.  We present here for the first time evidence for enteroviral 

persistence (in humans with CFSȺȱɂɯȹDN Galbraith et al. Journal of General Virology 1997:78:307-312). 
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1998 

 

Ɂ1ÌÊÌÕÛɯËÌÝÌÓÖ×ÔÌÕÛÚɯÐÕɯÔÖÓÌÊÜÓÈÙɯÉÐÖÓÖÎàȱÏÈÝÌɯÙÌÝÌÈÓÌËɯÈɯÏÐÛÏÌÙÛÖɯÜÕÙÌÊÖÎÕÐÚÌËɯÈÚÚÖÊÐÈÛÐÖÕɯÉÌÛÞÌÌÕɯÌÕÛÌÙÖÝÐÙÜÚÌÚɯ

ÈÕËɯÚÖÔÌɯÖÍɯÛÏÌɯÔÖÚÛɯËÐÚÈÉÓÐÕÎȮɯÊÏÙÖÕÐÊɯÈÕËɯËÐÚÏÌÈÙÛÌÕÐÕÎɯÕÌÜÙÖÓÖÎÐÊÈÓȮɯÊÈÙËÐÈÊɯÈÕËɯÌÕËÖÊÙÐÕÌɯËÐÚÌÈÚÌÚȱPersistent 

infection (by enteroviruses) is associated with ME/CFSȱ3ÏÌɯËÐÍÍÐÊÜÓÛàɯÖÍɯÔÈÒÐÕÎɯÈɯËÐÍÍÌÙÌÕÛÐÈÓɯËÐÈÎÕÖÚÐÚɯÉÌÛÞÌÌÕɯ

ME/CFS and post-polio sequelae cannot be over-ÌÔ×ÏÈÚÐÚÌËȱ(EG Doswett. Commissioned for the BASEM 

meeting at the RCGP, 26th 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 diseasesȱ!ÈÚÌËɯÖÕɯÉÐological, immunological and molecular analysis, the 

data show that HHV-ƚɯÐÚÖÓÈÛÌÚɯÍÙÖÔɯƛƔǔɯÖÍɯ"%2ɯ×ÈÛÐÌÕÛÚɯÞÌÙÌɯ5ÈÙÐÈÕÛɯ ȱ(ÕÛÌÙÌÚÛÐÕÎÓàȮɯÛÏÌɯÔÈÑÖÙÐÛàɯÖÍɯ''5-6 

ÐÚÖÓÈÛÌÚɯÍÙÖÔɯ,2ɯ×ÈÛÐÌÕÛÚɯÞÌÙÌɯ5ÈÙÐÈÕÛɯ!ȱ3ÏÌÚÌɯËÈÛÈɯËÌÔÖÕÚÛÙÈÛÌɯÛÏÈÛɯÛÏÌɯ"%2ɯ×ÈÛÐÌÕÛÚɯÌßÏÐÉÐÛÌËɯ'HV-6 specific 

ÐÔÔÜÕÌɯÙÌÚ×ÖÕÚÌÚȱSeventy percent 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 CFSȱ3ÏÌɯÐÔÔÜÕÖÓÖÎÐÊÈÓɯËÈÛÈɯ×ÙÌÚÌÕÛÌËɯÏÌÙÌɯÊÓÌÈÙÓàɯÚÏÖÞÚɯÈɯÚÐÎÕÐÍÐÊÈÕÛÓàɯÏÐÎÏɯÍÙÌØÜÌÕÊàɯÖÍɯ''5-6 

reactivation in CFS and MS patients.  We postulate that active HHV-6 infection is a major contributory factor in the 

ÈÌÛÐÖÓÖÎÐÌÚɯÖÍɯ,2ɯÈÕËɯ"%2ɂɯȹDV Ablashi, DL Peterson et al. Journal 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)ȱ!ÌÊÈÜÚÌɯ×ÈÛÐÌÕÛÚɯÞÐÛÏɯ"%2ɯÔÈÕÐÍÌÚÛɯÈɯÞÐËÌɯÙÈÕÎÌɯÖÍɯÚàÔ×ÛÖÔÚɯÐÕÝÖÓÝÐÕÎɯÛÏÌɯ

CNS as shown by abnormalities on brain MRIs, SPECT scans of the brain and results of tilt-table testing, we sought to 

determine the prevalence of HHV-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 by several researchers with this disorder, we 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 centrifugedɂɯȹSusan 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)CFS 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 

ÊÖÕÛÙÐÉÜÛÌɯ ÛÖɯ ÛÏÌɯ ÚÌÝÌÙÐÛàɯ ÖÍɯ ÚÐÎÕÚɯ ÈÕËɯ ÚàÔ×ÛÖÔÚɯ ÍÖÜÕËɯ ÐÕɯ ÛÏÌÚÌɯ ×ÈÛÐÌÕÛÚɂɯ ȹNicolson GL et al. APMIS 

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, and ÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯÌÕÛÌÙÖÝÐÙÜÚɯÚÌØÜÌÕÊÌÚɯÐÕɯÔÜÚÊÓÌɯÐÕɯÈɯ×ÙÖ×ÖÙÛÐÖÕɯÖÍɯȹ,$Ⱥ"%2ɯ×ÈÛÐÌÕÛÚɂɯ(RJM Lane, 

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: 

 

ɁReasons 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 1st 

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). 

 

 

 

 



 13 

2006 

 

“We now recognise that tÏÌɯÐÔÔÜÕÌɯÚàÚÛÌÔɯ×ÓÈàÚɯÈɯÊÙÜÊÐÈÓɯÙÖÓÌɯÐÕɯÛÏÌɯ×ÈÛÏÖÎÌÕÌÚÐÚɯÖÍɯȹ,$Ⱥ"%2ȱ ɯËÐÚÙÜ×ÛÐÖÕɯÖÍɯÛÏÌɯ

'/ ɯÈßÐÚɯÏÈÚɯÉÌÌÕɯÐÔ×ÓÐÊÈÛÌËɯÐÕɯÛÏÌɯ×ÈÛÏÖÎÌÕÌÚÐÚɯÖÍɯȹ,$Ⱥ"%2ȱ ɯÓÐÕÒɯÉÌÛÞÌÌÕɯÛÏÌɯÐÔÔÜÕÌɯÚàÚÛÌÔɯÈÕËɯÛÏÌɯ'/ ɯÈßÐÚɯ

ÏÈÚɯÓÖÕÎɯÉÌÌÕɯÌÚÛÈÉÓÐÚÏÌËȱÐÛɯÐÚɯÓÐÒÌÓàɯÛÏÈÛɯ'/ ɯÈßÐÚɯËàÚÍunction is not the cause of (ME)CFS, but that it is secondary 

to the primary pathogenesis.  However, once invoked, HPA axis dysfunction may contribute towards the perpetuation 

ÖÍɯÛÏÌɯÐÓÓÕÌÚÚȱ2ÛÙÌÚÚɯÐÚɯÒÕÖÞÕɯÛÖɯÏÈÝÌɯÈɯÚÐÎÕÐÍÐÊÈÕÛɯÔÖËÜÓÈÛÐÕÎɯÌÍÍÌÊÛɯÖÕɯÛÏÌɯ×Èthogenesis of viral infection (and) the 

×ÙÐÕÊÐ×ÈÓɯÔÌÈÕÚɯÉàɯÞÏÐÊÏɯÛÏÐÚɯÐÕÍÓÜÌÕÊÌɯÖÊÊÜÙÚɯÐÚɯÓÐÒÌÓàɯÛÖɯÉÌɯÝÐÈɯÛÏÌɯ'/ ɯÈßÐÚȱ$ÈÙÓàɯÉÌÓÐÌÍÚɯÛÏÈÛɯȹ,$Ⱥ"%2ɯÔÈàɯÉÌɯ

triggered or caused by a single virus have been shown to be unsubstantiated (and) it is likely that different viruses 

ÈÍÍÌÊÛɯËÐÍÍÌÙÌÕÛɯÐÕËÐÝÐËÜÈÓÚɯËÐÍÍÌÙÌÕÛÓàȮɯËÌ×ÌÕËÌÕÛɯÜ×ÖÕɯÛÏÌɯȱÐÔÔÜÕÌɯÊÖÔ×ÌÛÌÕÊÌɯÖÍɯÛÏÌɯÐÕËÐÝÐËÜÈÓȱInfections are 

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)CFS…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)CFSɂȭ 

 

Kerr et al then go on to provide evidence of other triggers of (ME)CFS which include Parvovirus; C. 

pneumoniae; C. 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: ɁThe syndrome was predicted largely by the 

severity of the acute illness rather than by demographic, psychological or microbiological 

factorsȱImportantly, 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 syndromeɂɯ

(Ian Hickie et al. BMJ 2006: 333:575). 

 

2006 

 

Ɂ"%2ɯÐÚɯÈɯ×ÖÖÙÓà-ËÌÍÐÕÌËɯÔÌËÐÊÈÓɯÊÖÕËÐÛÐÖÕȱÞÏÐÊÏȮɯÉÌÚÐËÌÚɯÚÌÝÌÙÌɯÊÏÙÖÕÐÊɯÍÈÛÐÎÜÌɯÈÚɯÛÏÌɯÏÈÓÓÔÈÙÒɯÚàÔ×ÛÖÔȮɯÐÕÝÖÓÝÌÚɯ

ÐÕÍÓÈÔÔÈÛÖÙàɯÈÕËɯÐÔÔÜÕÌɯÈÊÛÐÝÈÛÐÖÕȱThe type I interferon antiviral pathway has been repeatedly shown to 

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 active double-stranded RNA-dependent 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 

ÉàɯÐÔÔÜÕÌɯÊÌÓÓÚȱThese results suggest 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 

 

Ɂȹ,$Ⱥ"%2ɯÐÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÖÉÑÌÊÛive underlying biological abnormalities, particularly involving the nervous and 

immune system. Most 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 

subjectsȱ,ÖÙÌÖÝÌÙȮɯ''5-6 has been associated with many of the neurological and immunological findings in 

×ÈÛÐÌÕÛÚɯÞÐÛÏɯȹ,$Ⱥ"%2ɂɯAnthony L Komaroff.  Journal of Clinical Virology 2006:37:S1:S39-S46. 
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2007 

 

ɁResearch 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 

trigger and perpetuating factor in CFS/ME has been recognised for decadesȱ3ÏÌɯÐÔ×ÖÙÛÈÕÊÌɯÖÍɯÎÈÚÛÙÖÐÕÛÌÚÛÐÕÈÓɯ

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

"ÏÐÈɯÛÖɯÚÛÜËàɯÛÏÌɯÙÖÓÌɯÖÍɯÌÕÛÌÙÖÝÐÙÜÚɯÐÕÍÌÊÛÐÖÕɯÐÕɯÛÏÌɯÚÛÖÔÈÊÏɯÖÍɯ"%2ɤ,$ɯ×ÈÛÐÌÕÛÚȱ3ÏÌàɯËÌÚÊÙÐÉÌɯÈɯÚàÚÛÌÔÈÛÐÊɯÚÛÜËàɯÖÍɯ

enterovirus infection in the stomach of 165 CFS/ME patients, demonstrating a detection rate of enterovirus VP1 

×ÙÖÛÌÐÕɯÐÕɯƜƖǔɯÖÍɯ×ÈÛÐÌÕÛÚȱÛÏÌɯ×ÖÚÚÐÉÐÓÐÛàɯÖÍɯÈÕɯ$5ɯÖÜÛÉÙÌÈÒȱÚÌÌÔÚɯÜÕÓÐÒÌÓàȮɯÈÚɯÛÏÌÚÌɯ×ÈÛÐÌÕÛÚɯËÌÝÌÓÖ×ÌËɯÛÏÌÐÙɯ

ËÐÚÌÈÚÌÚɯÈÛɯËÐÍÍÌÙÌÕÛɯÛÐÔÌÚɯÖÝÌÙɯÈɯƖƔɯàÌÈÙɯ×ÌÙÐÖËɂ (Jonathan R Kerr.  Editorial. J Clin Pathol 14th September 2007. 

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 biopsy specimens of patients with 

ȹ,$Ⱥ"%2ɯÞÈÚɯÌÝÈÓÜÈÛÌËȱ.ÜÙɯÙÌÊÌÕÛɯÈÕÈÓàÚÐÚɯÖÍɯƖƔƔɯ×ÈÛÐÌÕÛÚɯÚÜÎÎÌÚÛÚɯÛÏÈÛȱɯÌÕÛÌÙÖÝÐÙÜÚÌÚɯÔÈàɯÉÌɯÛÏÌɯÊÈÜÚÈÛÐÝÌɯ

ÈÎÌÕÛÚɯÐÕɯÔÖÙÌɯÛÏÈÕɯÏÈÓÍɯÖÍɯÛÏÌɯ×ÈÛÐÌÕÛÚȱ ÛɯÛÏÌɯÛÐÔÌɯÖÍɯÖÌÚÖ×ÏÈÎÖÎÈÚÛÙÖËÜÖËÌÕÖÚÊÖ×àȮɯÛÏÌɯÔÈÑÖÙÐÛàɯÖÍɯ×ÈÛÐÌÕÛÚɯÏÈËɯ

mild, ÍÖÊÈÓɯ ÐÕÍÓÈÔÔÈÛÐÖÕɯ ÐÕɯ ÛÏÌɯ ÈÕÛÙÜÔȱƝƙǔɯ ÖÍɯ ÉÐÖ×Úàɯ Ú×ÌÊÐÔÌÕÚɯ ÏÈËɯ ÔÐÊÙÖÚÊÖ×ÐÊɯ ÌÝÐËÌÕÊÌɯ ÖÍɯ ÔÐÓËɯ ÊÏÙÖÕÐÊɯ

ÐÕÍÓÈÔÔÈÛÐÖÕȱƜƖǔɯɯÖÍɯÉÐÖ×ÚàɯÚ×ÌÊÐÔÌÕÚɯÚÛÈÐÕÌËɯ×ÖÚÐÛÐÝÌɯÍÖÙɯ5/ƕɯÞÐÛÏÐÕɯ×ÈÙÐÌÛÈÓɯÊÌÓÓÚȮɯÞÏÌÙÌÈÚɯƖƔǔɯÖÍɯÛÏÌɯÊÖÕÛÙÖÓÚɯ

ÚÛÈÐÕÌËɯ×ÖÚÐÛÐÝÌȱ ÕɯÌÚÛÐÔÈÛÌËɯƜƔ-90% of our 1,400 (ME)CFS patients have recurring gastrointestinal symptoms of 

ÝÈÙàÐÕÎɯÚÌÝÌÙÐÛàȮɯÈÕËɯÌ×ÐÎÈÚÛÙÐÊɯÈÕËɤÖÙɯÓÖÞÌÙɯØÜÈËÙÈÕÛɯÛÌÕËÌÙÕÌÚÚɯÉàɯÌßÈÔÐÕÈÛÐÖÕȱ%ÐÕËÐÕÎɯÌÕÛÌÙÖÝÐÙÜÚɯ×ÙÖÛÌÐÕɯÐÕɯ

82% of stomach biopsy samples seems to correlate with the high percentage of (ME)CFS patients with GI 

ÊÖÔ×ÓÈÐÕÛÚȱ(ÕÛÌÙÌÚÛÐÕÎÓàȮɯÛÏÌɯÐÕÛÌÕÚÐÛàɯÖÍɯ5/ƕɯÚÛÈÐÕÐÕÎɯÖÍɯÛÏÌɯÚÛÖÔÈÊÏɯÉÐÖ×ÚàɯÊÖÙÙÌÓÈÛÌËɯÐÕÝÌÙÚÌÓàɯÞÐÛÏɯÍÜÕÊÛÐÖÕÈÓɯ

ÊÈ×ÈÊÐÛàȱ ɯ ÚÐÎÕÐÍÐÊÈÕÛɯ ÚÜÉÚÌÛɯ ÖÍɯ ȹ,$Ⱥ"%2ɯ ×ÈÛÐÌÕÛÚɯ ÔÈàɯ ÏÈÝÌɯ Èɯ ÊÏÙÖÕÐÊȮɯ ËÐÚÚÌÔÐÕÈÛÌËȮɯ ÕÖÕ-cytolytic form of 

enterovirÈÓɯÐÕÍÌÊÛÐÖÕɯÞÏÐÊÏɯÊÈÕɯÓÌÈËɯÛÖɯËÐÍÍÜÚÌɯÚàÔ×ÛÖÔÈÛÖÓÖÎàɯÞÐÛÏÖÜÛɯÛÙÜÌɯÖÙÎÈÕɯËÈÔÈÎÌɂɯȹChia JK, Chia AY. J 

Clin Pathol  13th  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 Ɂ3ÏÐÚɯ×ÙÌÝÐÖÜÚÓàɯÜÕÒÕÖÞÕɯÈÕËɯÜÕÚÜÚ×ÌÊÛÌËɯÈÚ×ÌÊÛɯÖÍɯÌÕÛÌÙÖÝÐÙÜÚɯreplication provides an 

explanation for previous reports of enteroviral RNA detected in diseased tissue in the apparent absence of infectious 

ÝÐÙÜÚɯ×ÈÙÛÐÊÓÌÚɂɯȹS Tracy and NM Chapman.  Journal of IiME 2009:3:1). 

(http://www.investinme.org/Documents/Journals/Journal%20of%20IiME%20Vol%203%20Issue%201.pdf). 

 

In her lecture in November 2009 at the University of Miami, Professor Nancy Klimas said about viruses and 

ME/CFS 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 8th October 2009), saying that it was ɁÝÌÙàɯÐÔ×ÙÌÚÚÐÝÌɯÞÖÙÒɂ.  She 

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 Mecca of publication.  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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ÛÏÈÛɀÚɯÛÏÌɯÉÌÚÛɯ×ÓÈÊÌɯàÖÜɯÊÖÜÓËɯ×ÖÚÚÐÉÓàɯȹÎÌÛɯÐÛɯ×ÜÉÓÐÚÏÌËȺȭɯɯ ÕËɯÛÏÌàɯËÖÕɀÛɯÛÈÒÌɯÑÜÚÛɯÈÕàÛÏÐÕÎɯÈÕËɯÛÏÌàɯÚÜÙÌȮɯÚÜÙÌȮɯÚÜÙÌɯ

ËÖÕɀÛɯÛÈÒÌɯÈÕàÛÏÐÕÎɯÜÕÓÌÚÚɯÐÛɀÚɯÌßÛÙÌÔÌÓàɯÞÌÓÓɯËÖÕÌȮɯÝÈÓÐËÈÛÌËɯÈÕËɯÛÌÚÛÌËɯÖÜÛȭɯɯ2ÖɯÛÏÌàɯtook this paper ɬ they not only 

ÛÖÖÒɯÐÛȮɯÛÏÌàɯ×ÜÛɯÐÛɯÐÕɯ2ÊÐÌÕÊÌɯ$ß×ÙÌÚÚȭɯɯ3ÏÌàɯÛÏÖÜÎÏÛɯÐÛɯÞÈÚɯÚÖɯÐÔ×ÖÙÛÈÕÛȮɯÛÏÌàɯ×ÜÉÓÐÚÏÌËɯÖÕɯÈɯÝÌÙàɯÍÈÚÛɯÛÙÈÊÒȱ3ÏÌɯÞÈàɯ

ȹÛÏÌɯÙÌÚÌÈÙÊÏÌÙÚɯÈÛɯÛÏÌɯ6ÏÐÛÛÌÔÖÙÌɯ/ÌÛÌÙÚÖÕɯ(ÕÚÛÐÛÜÛÌȺɯÓÖÖÒÌËɯÐÚɯÝÌÙàɯÚÖ×ÏÐÚÛÐÊÈÛÌËȱ3ÏÌàɯÛÏÌÕɯÛÙÐÌËɯÛÖɯÍind (the virus) 

ÐÕɯÈÓÓɯÛÏÌÚÌɯÖÛÏÌÙɯÞÈàÚȱÛÏÌàɯÓÖÖÒÌËɯÍÙÖÔɯÈɯÞÏÖÓÌɯËÐÍÍÌÙÌÕÛɯÈÕÎÓÌȭɯɯ2ÛÐÓÓɯÍÖÜÕËɯÐÛȭɯɯ!ÈÊÒÌËɯÜ×ɯÈÕËɯÓÖÖÒÌËɯÍÙÖÔɯÈÕÖÛÏÌÙɯ

ÈÕÎÓÌȭɯɯ2ÛÐÓÓɯÍÖÜÕËɯÐÛȱÛÏÌàɯÏÈËɯÍÐÝÌɯËÐÍÍÌÙÌÕÛɯÒÐÕËÚɯÖÍɯÞÈàÚɯÛÏÌàɯÓÖÖÒÌËɯÍÖÙɯÛÏÐÚɯÝÐÙÜÚȭɯɯ ÕËɯÛÏÌàɯÞÌÙÌɯÈÉÓÌɯÛÖɯÍÐÕËɯÛÏÌɯ

vÐÙÜÚȭɯɯ3ÏÈÛɀÚɯÞÏàɯ2ÊÐÌÕÊÌɯÞÈÚɯÚÖɯÐÔ×ÙÌÚÚÌËȱ(ÛɯÐÚɯÈɯÝÐÙÜÚɯÛÏÈÛɯÊÈÕɯÐÕÍÌÊÛɯÛÐÚÚÜÌÚɯÛÏÈÛɯÈÙÌÕɀÛɯÞÏÐÛÌɯÉÓÖÖËɯÊÌÓÓÚȱWe’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 tissueȱ(ÛɀÚɯ×ÙÌÛÛàɯÐÔ×ÙÌÚÚÐÝÌɯÛÏÈÛɯÖÜÛɯÖÍɯƕƔƕɯȹ,$Ⱥ"%2ɯÊÈÚÌÚɯËÌÍÐÕÌËɯÉàɯÊÓÐÕÐcal case definition 

ÖÙɯÈɯÙÌÚÌÈÙÊÏɯÊÈÚÌɯËÌÍÐÕÐÛÐÖÕɯÛÏÈÛɯÛÏÌàɯÍÖÜÕËɯƝƝɯÞÐÛÏɯÛÏÌɯÝÐÙÜÚȱ ÕËȮɯÖÏȮɯÉàɯÛÏÌɯÞÈàȮɯÞÌɯÏÈÝÌɯÈɯÉÐÖÔÈÙÒÌÙȭɯɯ-ÖÛɯÈɯÚÔÈÓÓɯ

deal.  A biomarker ɬ ÛÏÌɯÝÐÙÜÚɯÐÛÚÌÓÍȭɯɯ-ÖɯÉÌÛÛÌÙɯÉÐÖÔÈÙÒÌÙɯÛÏÈÕɯÚÖÔÌÛÏÐÕÎɯÛÏÈÛɀÚɯÊÓÌÈÙÓàȮɯÛÐÎÏÛÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÈÕ 

ÐÓÓÕÌÚÚȱ2ÖɯÛÏÌɯÊÖÕÊÓÜÚÐÖÕȮɯÐÛɯÙÌÈÓÓàɯÐÚɯÈɯÉÐÎɯÛÏÐÕÎȭɯɯ(ÛɀÚɯÈɯÉÐÎɯÛÏÐÕÎȱ3ÏÈÛɯÞÖÙÒɯÞÌɯÞÌÙÌɯÈÓÙÌÈËàɯËÖÐÕÎɯ×ÓÈàÚɯÙÐÎÏÛɯÐÕÛÖɯ

this.  All the genomics work and all the immunology work.  This is all critical to the better understanding of this illness 

and how thiÚɯ ÝÐÙÜÚɯ ×ÓÈàÚɯ ÐÕÛÖɯ ÐÛɂɯ(with grateful acknowledgement to PANDORA and 

http://aboutmecfs.org/Rsrch/XMRVKlimas.aspx  and  http://aboutmecfs.org/Rsrch/XMRVKlimasII.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: 30th 

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

