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ME is characterized by immune and neurological dysfunction with severe exacerbation of systemic illness following any 

exertion, and which is understood to be an inability to properly generate energy within cells, and which often prevents 

sufferers from working, studying, or otherwise living a normal and functional life.  

 

Neurocognitive, sleep, autonomic and sensory disturbances, pain, headaches, and paresthesias are prominent neurological 

signs and symptoms. Cognitive impairments including slow processing of information, poor attention, word finding, and 

working memory are some of the most functionally disabling symptoms. 1, 2  

 

UNDERLYING ISSUES 

• M.E. is the chronic stage of an encephalitic enteroviral infection of the central nervous system (CNS) similar, but less 

lethal than, that caused by polio enteroviruses 1, 2 and 3. Dr. Hyde 39 

• Structural and functional abnormalities within the brain and spinal cord are consistent with pathological dysfunction of the 

regulatory centers and communication networks of the brain, CNS and ANS, and are essential for effective ongoing self-

organization. 3  

• Decreased absolute cortical blood flow and further reduction in cerebral blood flow after exercise. Greater involvement of 

the brain correlates with greater severity 8, 9  

• In CFS T1wSE was elevated in sensorimotor WM and decreased in the brainstem. 26 

• Connectivity within the brainstem is impaired in CFS 38 

• Brain recruits wider regions to compensate for the lower information capacity of the BOLD responses in CFS. 40 

• Reduced duration of uninterrupted sleep may explain reported unrefreshed sleep, pain and overwhelming fatigue. Prolonged 

sleep onset latency. Increased alpha intrusion into delta sleep 7  

 

WHITE MATTER & GRAY MATTER CHANGES 

• Increased plaque or hyperintensities in the white matter & tracts is consistent with demyelination or inflammation & increase 

risk of cerebrovascular events 12, 13  

• Reduced regional gray and white matter volumes are consistent with impaired memory and visual processing. 14, 15, 16 

• CFS is associated with IFOF WM deficits which continue to deteriorate at an abnormal rate 34 

• Reduced brainstem gray matter volume is consistent with insult to the midbrain at fatigue onset. Feedback control loops may 

suppress cerebral motor and cognitive activity, disrupt CNS homeostasis, and reset elements of the ANS. Brain stem injury and 

loss of homeostasis. Decreased gray matter volume in midbrain & pulse pressure suggest impaired cerebrovascular auto-

regulation. Decreased white midbrain matter volume decreased with fatigue duration. 4, 29 

 

NEUROINFLAMMATION 

• Neuroinflammation in Patients with CFS/ME: An ¹¹C-(R)-PK11195 PET Study. 27 

• Neuroinflammation in the dorsal root ganglia, (modulators of peripheral sensory information traveling to the brain) - Chaudhuri 

A. Abstract presentation at the Royal Society of Medicine Meeting 2009 

• How brain inflammation causes ME/CFS (video) 37 

• Metabolite and temperature abnormalities in ME/CFS patients in widely distributed brain areas 38 

 

SLOWED PROCESSING 

• Greater source activity and more parts of the brain are utilized in cognitive processing, which supports patients’ perception 

of greater effort; Decreased cognitive functioning: prolonged reaction time 5, 6, 28, 11  

• Greater effort is required - elevated source current & more regions of the brain are utilized in cognitive activity & fatiguing tasks: 

poor processing of auditory & spatial information, poor working memory. 1, 5, 6  

• Slower performance in visual imagery & motor tasks - ventral anterior cingulate cortex was active when controls made an 

error but not in patients. 15 

• Reduced blood flow in temporal lobes may contribute to memory and cognitive impairment & fatigue 18, 19 

 

Continued on page 2 

  

https://www.sciencedirect.com/topics/neuroscience/brainstem
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DIAGNOSING/DIFFERENTIATING FROM OTHER DISEASES 

• Diagnosing ME using qEEG instead of SPECT scan 33 

• Decreased hypoperfusion in brainstem and metabolism in brain stem as well as EEG spectral coherence data 

differentiates ME from depression 8, 10, 30 

• Decreased metabolism of glucose in the brain 17  

• Elevated sensory signaling perceived by the brain as pain and fatigue. Musculoskeletal – (surface EEG scalp) CNS signals 

are altered when controlling voluntary muscle activities, especially when they are fatiguing. Poor and slower motor performance.  

20, 21  

• Abnormal spatial and temporal symmetry of gait. 22  

• Cerebral spinal fluid - (spinal tap) increased opening pressure on lumbar puncture. Proteomes distinguish ME from post-

treatment Lyme disease and controls. Spinal fluid increased lymphocytes and protein. 23, 24  

• IL-10 increased with granulocyte-macrophage (GM), colony-stimulating factor (CSF) suppression 24  

• Elevated lactate is consistent with reduced cortical blood flow, mitochondrial dysfunction & oxidative stress. Lateral 

ventricular: 297% vs. anxiety disorder & 348% vs. controls. 25 
• FMRI shows Intra brainstem connectivity is impaired in CFS 32 

• Brain studies indicate CFS and GWI are distinct conditions. 31 

  

POSSIBLE TREATMENTS 

Nimodipine – calcium channel blocker 36 

Low Dose Naltrexone, Dextro-naltrexone, Minocycline, dextromethorphan, nalmefene, fluorocitrate, 3-hydroxymorphinan, 

hydroxychloroquine, stinging nettle, reishi mushroom, and curcumin 41 

 

DISEASES TO RULE OUT 

Diagnosis of ME requires ruling out diseases/conditions that may be mistaken for ME.  

For an easy to use questionnaire to guide with diagnosis for ICC go to www.MEadvocacy.org/resources. 

 

• MS 

• Parkinson’s 

• Spinal Stenosis 

• Chiari malformation 

• Tethered cord 

• Cranial Cervical Instability 

• CSF leak 

• Myasthenia Gravis 

• Post-polio syndrome 

 

See more diseases/conditions here: https://drive.google.com/file/d/14G8USQgupDBsINhCGAxKNl7CD176oWNt/view 
 

Note: Many science documents refer to this patient population having CFS. While CFS is a broad vague term, studies listed here are chosen 

as they appear to apply most closely to those who have ME as per the ICC. 

 

See source citations on page 3 and 4. 

 

More science information can be found at on the resources page at www.MEadvocacy.org 

As with all support group files, this is prepared for informational purposes and is not to be considered medical advice. (12/10/2019)  

www.MEadvocacy.org/resources
https://drive.google.com/file/d/14G8USQgupDBsINhCGAxKNl7CD176oWNt/view?fbclid=IwAR2jeurgxxXKCrBtaFJGoGPVf0TOzXHBQhQ0ijQKxJmY1_KaqVvj_WhW2Js
http://www.meadvocacy.org/
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http://sacfs.asn.au/download/me_international_consensus_primer_for_medical_practitioners.pdf 

 

1. Objective evidence of cognitive complaints in CFS: a BOLD fMRI study of verbal working memory. Neuroimage 2005. 
www.ncbi.nlm.nih.gov/pubmed/15907308 

2. Attention and verbal learning in patients with CFS. J Int Neuropsychol Soc 1998. www.ncbi.nlm.nih.gov/pubmed/9745235 

3. CFS and the central nervous system. J Int Med Res 2008.  www.ncbi.nlm.nih.gov/pubmed/18831878 

4. A brain MRI study of CFS: evidence of brainstem dysfunction and altered homeostasis. NMr Biomed 2011. 
www.ncbi.nlm.nih.gov/pubmed/21560176 

5. Functional neuroimaging correlates of mental fatigue induced by cognition among CFS patients and controls. Neuroimage 2007.  
www.ncbi.nlm.nih.gov/pubmed/17408973 

6. EEG source analysis of CFS.  2010 www.sciencedirect.com/science/article/pii/S0925492709002406 

7. Defining the occurrence and influence of alpha-delta sleep in CFS. Am J Med Sci 2007. 
www.ncbi.nlm.nih.gov/pubmed/17301585 

8. Patients with CFS have reduced absolute cortical blood flow. Clin Physiol Funct Imaging 2006. 
www.ncbi.nlm.nih.gov/pubmed/16494597 

9. Cerebral blood flow is reduced in CFS as assessed by arterial spin labeling. J Neurol Sci. 2011. 
www.ncbi.nlm.nih.gov/pubmed/21167506 

10. Brainstem perfusion is impaired in CFS. QJM 1995. www.ncbi.nlm.nih.gov/pubmed/8542261 

11. Influence of exhaustive treadmill exercise on cognitive functioning in CFS. Am J Med 1998.  
www.ncbi.nlm.nih.gov/pubmed/9790484 

12. Neuroimaging in CFS. 1998; www.amjmed.com/article/S0002-9343(98)00175-2/pdf 

13. A chronic illness characterized by fatigue, neurologic and immunologic disorders, and active human herpes virus type 6 
infection. Ann Intern Med www.ncbi.nlm.nih.gov/pubmed/1309285 

14. Regional grey and white matter volumetric changes in ME (CFS): a voxel-based morphometry 3 T MRI study. Br J Radiol 2012. 
www.ncbi.nlm.nih.gov/pmc/articles/PMC3474083/ 

15. Gray matter volume reduction in CFS. NeuroImage 2005. www.sciencedirect.com/science/article/pii/S1053811905001394 

16. Mechanisms underlying fatigue: a voxel-based morphometric study of CFS. BMC Neurol 2004.  
www.ncbi.nlm.nih.gov/pubmed/15461817 

17. Brain positron emission tomography (PET) in CFS. Amer J Med 1998. www.ncbi.nlm.nih.gov/pubmed/9790483 

18. Study of Cerebral Perfusion by NeuroSPECT in Patients with Chronic Fatigue Syndrome. In: Hyde BM, Goldstein J, Levine P, eds. 
The Clinical and Scientific Basis of Myalgic Encephalomyelitis, Chronic Fatigue Syndrome. 1992: 432-8.  

19. The assessment of vascular abnormalities in late life CFS by brain SPECT: Comparison with late life major depressive disorder. J 
CFS 1995. www.tandfonline.com/doi/abs/10.1300/J092v01n01_05 

20. Evidence for and pathophysiologic implications of hypothalamic-pituitary-adrenal axis dysregulation in fibromyalgia and CFS. 
Ann NY Acad Sci 1998. www.ncbi.nlm.nih.gov/pubmed/9629295 

21. Altered central nervous system signal during motor performance in CFS. Clin Neurophysiol. 2004. 
www.ncbi.nlm.nih.gov/pubmed/15351380 

22. Alterations of spatial-temporal parameters of gait in CFS patients. 1998.  
www.jns-journal.com/article/S0022-510X(97)00200-1/fulltext 

23. Distinct cerebrospinal fluid proteomes differentiate post-treatment lyme disease from CFS. PLoS ONE 2011. 
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0017287 

http://sacfs.asn.au/download/me_international_consensus_primer_for_medical_practitioners.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15907308
http://www.ncbi.nlm.nih.gov/pubmed/9745235
http://www.ncbi.nlm.nih.gov/pubmed/18831878
http://www.ncbi.nlm.nih.gov/pubmed/21560176
http://www.ncbi.nlm.nih.gov/pubmed/17408973
http://www.sciencedirect.com/science/article/pii/S0925492709002406
http://www.ncbi.nlm.nih.gov/pubmed/17301585
http://www.ncbi.nlm.nih.gov/pubmed/16494597
http://www.ncbi.nlm.nih.gov/pubmed/21167506
http://www.ncbi.nlm.nih.gov/pubmed/8542261
http://www.ncbi.nlm.nih.gov/pubmed/9790484
http://www.amjmed.com/article/S0002-9343(98)00175-2/pdf
http://www.ncbi.nlm.nih.gov/pubmed/1309285
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3474083/
http://www.sciencedirect.com/science/article/pii/S1053811905001394
http://www.ncbi.nlm.nih.gov/pubmed/15461817
http://www.ncbi.nlm.nih.gov/pubmed/9790483
http://www.tandfonline.com/doi/abs/10.1300/J092v01n01_05
http://www.ncbi.nlm.nih.gov/pubmed/9629295
https://www.ncbi.nlm.nih.gov/pubmed/15351380
http://www.jns-journal.com/article/S0022-510X(97)00200-1/fulltext
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0017287


NEUROLOGIST HANDOUT (Page 4)  

Issues Specific to Myalgic Encephalomyelitis (per the ICC*) 

 
24. Spinal fluid abnormalities in patients with CFS. Clin Diagn Lab Immunol 2005. www.ncbi.nlm.nih.gov/pmc/articles/PMC540195/ 

25. Ventricular cerebrospinal fluid lactate is increased in CFS compared with generalized anxiety disorder: an in vivo 3.0 T (1)H MRS 
imaging study. NMR Biomed 2009. www.ncbi.nlm.nih.gov/pubmed/18942064  

26. Hyperintense sensorimotor T1 spin echo MRI is associated with brainstem abnormality in CFS. 2018 
www.sciencedirect.com/science/article/pii/S2213158218302237 

27. Neuroinflammation in patients with CFS/ME: An ¹¹C-(R)-PK11195 PET Study. 2014. www.ncbi.nlm.nih.gov/pubmed/24665088 

28. EEG characteristics in patients with CFS. (Abnormal changes in cerebral functions localized at the right frontal and left occipital) 
2016. www.ncbi.nlm.nih.gov/pmc/articles/PMC4734796/ 

29. Grey and white matter differences in CFS – A voxel-based morphometry study. 2018.  
www.ncbi.nlm.nih.gov/pmc/articles/PMC5633338/ 

30. EEG spectral coherence data distinguish chronic fatigue syndrome patients from healthy controls and depressed patients--a case 
control study. (July 2011) 
https://www.ncbi.nlm.nih.gov/pubmed/21722376?fbclid=IwAR1rIsL_hl3wRA-
LRCucxqZuX3mNCBUhcArde8bb9puhdDey5Gn3tsJMG3U 

31. Brain Studies Show Chronic Fatigue Syndrome and Gulf War Illness are Distinct Conditions (Oct 2019) 
https://gumc.georgetown.edu/news-release/brain-studies-show-chronic-fatigue-syndrome-and-gulf-war-illness-are-distinct-
conditions/?fbclid=IwAR1nHsZ9RJ_csDhEXKe1Aj1d-IPV1hBaZB4BwPtrNtmZqt6iU2lybponzJs 

32. Intra brainstem connectivity is impaired in chronic fatigue syndrome (Oct 2019) 
https://www.sciencedirect.com/science/article/pii/S2213158219303924?fbclid=IwAR02jVdz2DFNsgtdsGjBk_VvR_MH8i1YtqLm
OeHsNML0dFVAgaISqH4yz2k 

33. qEEG Assessment of ME/CFS: Support for a Novel Diagnostic Protocol (2019) 
https://d3n8a8pro7vhmx.cloudfront.net/meadvocacy/pages/2363/attachments/original/1570456836/R1_qEEG_Assessment_of
_ME-CFS_Support_For_a_Novel_Diagnostic_Protocol_-09.09.19.pdf?1570456836 

34. Progressive brain changes in patients with chronic fatigue syndrome: A longitudinal MRI study (2016) 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5111735/  

35. Intra brainstem connectivity is impaired in chronic fatigue syndrome. (2019) https://www.ncbi.nlm.nih.gov/pubmed/31671321 

36. NIMODIPINE USE IN ME/CFS (2008) https://studylib.net/doc/7434516/nimodipine-use-in-m.e.---cfs-page-1 

37. How Brain Inflammation Causes ME/CFS – Younger (2018) 
Video: https://www.youtube.com/watch?v=8XrdSlpUQTE&feature=youtu.be&fbclid=IwAR39HY2QhPI8DEIzvSKzkyn-
aZeuwiPyqMuhB8Cn3UMpX5Vf_XVa11l8k8A 
Transcript: https://www.omf.ngo/wp-content/uploads/2018/11/EDITED-Jarred-Younger-How-Brain-Inflammation-Causes-
MECFS.pdf?fbclid=IwAR3chR_oescwlfCWvAiDYuGz4juWZzei6HDWQeybO8A5UTwNG6pccZn1Yq0 

38. Evidence of widespread metabolite abnormalities in Myalgic encephalomyelitis/chronic fatigue syndrome: assessment with 
whole-brain magnetic resonance spectroscopy (2019) https://bit.ly/2qrVYaV 

39. Understanding ME – 2 Chapters. ME and polio both injure the same brain areas, except ME maims and polio kills. (2019) 
https://docs.wixstatic.com/ugd/5b307e_06f1c3f9d3bb41539f9fde712e739c8b.pdf?fbclid=IwAR1WBwrGP0Q-
oCk4Jub3jHIsufk3GgwMqxcllxj-4jINegbnr0pd0TFi490 

40. Brain function characteristics of chronic fatigue syndrome: A task fMRI study (2018) 
https://www.sciencedirect.com/science/article/pii/S2213158218301347 

41. The use of low-dose naltrexone (LDN) as a novel anti-inflammatory treatment for chronic pain (2014) 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3962576/ 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC540195/
http://www.ncbi.nlm.nih.gov/pubmed/18942064
www.sciencedirect.com/science/article/pii/S2213158218302237
www.sciencedirect.com/science/article/pii/S2213158218302237
http://www.ncbi.nlm.nih.gov/pubmed/24665088
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4734796/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5633338/
https://l.facebook.com/l.php?u=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F21722376%3Ffbclid%3DIwAR2dWeTm-UtxOb6SbaAMptq4WIG7m4wxzlUl-126rPYzYjNeZOyiJ44x8jQ&h=AT0dM15DTe3d3TexTTQir24mH8dAjnEkXrQaXQdqO81C512iLbXkOX_UBBBFeXgBv3d0IAIB9yqxh8qUCbxWBRuPGp6rbH31ceU0-9XJZrO7lHev-nEgZyyHMPM093v76Xys1Q
https://l.facebook.com/l.php?u=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F21722376%3Ffbclid%3DIwAR2dWeTm-UtxOb6SbaAMptq4WIG7m4wxzlUl-126rPYzYjNeZOyiJ44x8jQ&h=AT0dM15DTe3d3TexTTQir24mH8dAjnEkXrQaXQdqO81C512iLbXkOX_UBBBFeXgBv3d0IAIB9yqxh8qUCbxWBRuPGp6rbH31ceU0-9XJZrO7lHev-nEgZyyHMPM093v76Xys1Q
https://gumc.georgetown.edu/news-release/brain-studies-show-chronic-fatigue-syndrome-and-gulf-war-illness-are-distinct-conditions/?fbclid=IwAR0YEMo3wu1-glmM7XVGyTWedIkSK0a9z80idTx19POl2FamzzGVWWVS678
https://gumc.georgetown.edu/news-release/brain-studies-show-chronic-fatigue-syndrome-and-gulf-war-illness-are-distinct-conditions/?fbclid=IwAR0YEMo3wu1-glmM7XVGyTWedIkSK0a9z80idTx19POl2FamzzGVWWVS678
https://www.sciencedirect.com/science/article/pii/S2213158219303924?fbclid=IwAR0GbvbhgG4lu8OoGDPicx37YJHS7FaryQrCFvsjbkPcpH59NDrswzVkIsw
https://www.sciencedirect.com/science/article/pii/S2213158219303924?fbclid=IwAR0GbvbhgG4lu8OoGDPicx37YJHS7FaryQrCFvsjbkPcpH59NDrswzVkIsw
https://d3n8a8pro7vhmx.cloudfront.net/meadvocacy/pages/2363/attachments/original/1570456836/R1_qEEG_Assessment_of_ME-CFS_Support_For_a_Novel_Diagnostic_Protocol_-09.09.19.pdf?1570456836
https://d3n8a8pro7vhmx.cloudfront.net/meadvocacy/pages/2363/attachments/original/1570456836/R1_qEEG_Assessment_of_ME-CFS_Support_For_a_Novel_Diagnostic_Protocol_-09.09.19.pdf?1570456836
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5111735/
https://www.ncbi.nlm.nih.gov/pubmed/31671321
https://studylib.net/doc/7434516/nimodipine-use-in-m.e.---cfs-page-1?fbclid=IwAR1-kgQwdK_yokbeXdCk2XmNBnDgSEqQwb0agCy4xnnRIgW0D5UaCGG7xp8
https://www.youtube.com/watch?v=8XrdSlpUQTE&feature=youtu.be&fbclid=IwAR39HY2QhPI8DEIzvSKzkyn-aZeuwiPyqMuhB8Cn3UMpX5Vf_XVa11l8k8A
https://www.youtube.com/watch?v=8XrdSlpUQTE&feature=youtu.be&fbclid=IwAR39HY2QhPI8DEIzvSKzkyn-aZeuwiPyqMuhB8Cn3UMpX5Vf_XVa11l8k8A
https://www.omf.ngo/wp-content/uploads/2018/11/EDITED-Jarred-Younger-How-Brain-Inflammation-Causes-MECFS.pdf?fbclid=IwAR2Na92URdYXkw8wGmxH0Bo4r1V8Ebrs7rfcRsgvWWFZSorUtRfuE1BjdrM
https://www.omf.ngo/wp-content/uploads/2018/11/EDITED-Jarred-Younger-How-Brain-Inflammation-Causes-MECFS.pdf?fbclid=IwAR2Na92URdYXkw8wGmxH0Bo4r1V8Ebrs7rfcRsgvWWFZSorUtRfuE1BjdrM
https://bit.ly/2qrVYaV
https://docs.wixstatic.com/ugd/5b307e_06f1c3f9d3bb41539f9fde712e739c8b.pdf?fbclid=IwAR1WBwrGP0Q-oCk4Jub3jHIsufk3GgwMqxcllxj-4jINegbnr0pd0TFi490
https://docs.wixstatic.com/ugd/5b307e_06f1c3f9d3bb41539f9fde712e739c8b.pdf?fbclid=IwAR1WBwrGP0Q-oCk4Jub3jHIsufk3GgwMqxcllxj-4jINegbnr0pd0TFi490
https://www.sciencedirect.com/science/article/pii/S2213158218301347
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3962576/

