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Chronic fatigue syndrome/myalgic encephalomyelitis (CFS/ME) is a complex physical
illness characterised by debilitating fatigue, post-exertional malaise and many other
symptoms. Microglial activity in the brain is accompanied by chronic immune activation,
changes in energy metabolism and abnormalities in the metabolome and microbiome.

The illness was first described in the 18th century BC by Hammurabi, a Babylonian
philosopher. Its history has been somewhat stormy. Charles Darwin and Florence
Nightingale probably suffered from CFS/ME. Over the last century, outbreaks of viral
illnesses have resulted in cohorts of people with serious ongoing health problems, which
we now call CFS/ME. One of these cluster outbreaks occurred among medical staff at
the Royal Free Hospital in London in 1955. Many remained very ill long-term. The name,
‘Royal Free Disease’ was coined. It was considered a serious physical iliness, although
in 1970 was re-labelled as ‘mass hysteria’.1 Patients’ symptoms were not adequately
investigated and much damage was done. Many still consider CFS/ME to be a
psychiatric illness, despite research evidence to the contrary. In 1978, the Royal Society
of Medicine concluded the iliness had a clear organic basis. The World Health
Organization’s International Classification of Diseases (ICD-10) now classifies CFS/ME
as a neurological illness (G93.3).

In 2015, the US Institute of Medicine proposed replacing CFS/ME with a new name:
Systemic Exertion Intolerance Disease (SEID). The rationale for this name change is
that SEID focuses on the core symptom of post-exertional malaise, involving the entire
body, emphasising the physical aspect of the condition. However, the term SEID has not
yet been universally embraced.2

Epidemiological studies cite CFS/ME incidence as 3—4 per 1000,: equating to ~20,000
sufferers in New Zealand. The iliness affects people of all ages, ethnic, socio-economic
and educational groups. Genes have been identified that become altered during the
illness for people with inherited vulnerability.« Many patients experience physical or
mental stress in the weeks before onset, increasing vulnerability.s

Most patients describe acute onset with associated viral infection but other types of
onset have been described.c The immune system responds to infection by producing
cytokines, increasing white blood cells, etc. This is accompanied by typical symptoms:
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fever, aching and fatigue, coupled with more specific symptoms depending on the
particular infection. During this acute phase, there is cerebral microglial activity and
patients feel ill and want to rest.z Most patients recover.

However, a sub-group of patients remains unwell with ongoing symptoms, suffering from
‘Post-Viral Syndrome’. If this continues beyond 6 months, a diagnosis of CFS/ME is
appropriate. The immune system of these patients has remained in an abnormal mode.
Altered expression occurs in genes involved in immune modulation, oxidative stress and
apoptosis (cell death). A range of specific immune abnormalities is responsible for the
ongoing symptoms.e Over time natural killer cell function diminishes.

Some patients experience a gradual onset or onset after an event such as an accident,
toxicity or surgery.c Any virus can trigger the illness and ongoing symptoms are similar to
symptoms experienced with the initial infection. Patients often describe flu-like
symptoms, or feel they still have the original iliness, such as infectious mononucleosis.
The illness may wax and wane, worsen or slowly improve. The most prominent
symptoms are post-exertional malaise and cognitive difficulties. Duration and severity
are variable. Some patients recover within a year while others suffer lifelong serious
illness needing full-time care. Patients diagnosed early and managed correctly, and
young people, have a better chance of recovery.e

Diagnosis is difficult, based on history and examination, coupled with blood tests and
investigations to eliminate other diseases. There is no specific diagnostic test for CFS/
ME. To fulfill diagnostic criteria, specific symptoms must be present. As well as malaise,
other frequent symptoms include: orthostatic intolerance, gastrointestinal upsets, sleep
disturbances and neurological sensitivities. Concurrent psychological diagnoses have a
confounding effect, and should be treated before a diagnosis of CFS/ME is considered.

Several diagnostic criteria have been proposed over 30 years, but the simplest are the
Fukuda criteria.12 Canadian criteria have been established which are more
encompassing and accurate, but can be time consuming to assess.:z Having established
a diagnosis, other conditions may also co-exist or develop. Ongoing surveillance is vital,
particularly if symptoms change or new symptoms develop.

CFS/ME should be managed in general practice

Diagnosis, acknowledgment and education are major steps in helping patients cope with
this serious illness. Much can be achieved with support, understanding and a
personalized management plan. Practicing relaxation strategies with good breathing
technique should be encouraged, as stress is an aggravating factor in any illness. These
patients are able to exercise only minimally but do not lack motivation. Exercise
intolerance is a core symptom associated with the altered gene expression: and
mitochondrial dysfunction.i The ill effects are often delayed, with prolonged recovery or
relapse.is Some patients are bedridden, others can cope with low-key regular exercise.
Sports people find it particularly hard to slow down to allow recovery. As symptoms of
orthostatic intolerance are prominent, exercise lying down, such as swimming, may be
the best type of exercise.

Gastro-intestinal symptoms are common, with sluggish movement of food through the
gut and bloating discomfort.:e Many patients will have tried different diets but unless
there is an identified food allergy or intolerance, such as gluten or lactose,z the aim is for
varied, balanced nutrition. Fad diets rarely have benefit, and may compromise nutrition.

Small frequent meals should be encouraged. Caffeine and alcohol can exacerbate
symptoms. Minerals and vitamins are best absorbed from food, but patients will often
have tried many supplements, despite little evidence of benefit.:e Supplements that have
been shown to be useful include Vitamin D (because of lack of daylight exposure),
magnesium at bedtime to relieve pain, CoEnzyme Q10 (levels have been shown to be
lower in patients than controls, inversely related to symptom severity:¢), Zinc (inadequate
zinc intake contributes to decreased NK cell functionz) and Vitamin B12 (cerebrospinal
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fluid levels of B12 may be depletedz). Mega-doses of Vitamin C should be avoided as
this will aggravate bowel symptoms.

Most CFS/ME patients are hypotensive, with orthostatic intolerance, possibly due to
lowered blood volume and dysautonomia.zz Having plenty of salt (5-10 g) regularly
spaced through the day can improve these symptoms. Fludrocortisone may be useful.

Women with CFS/ME outnumber men 4:1 so hormonal issues maybe involved.z Many
experience cyclical iliness fluctuations or problems at menopause. Oestrogen has
potentially positive effects in improving cerebral circulation, cognition, muscle and joint
elasticity, relieving flushes and insomnia and can decrease immune

overactivity.2 Hormonal management with contraception or hormone replacement
alleviates cyclical symptoms.

Pregnancy is not contra-indicated but should be planned when health improves.zs Most
CFS/ME patients do well in pregnancy. B12 use should probably be stopped in
pregnancy as it may be associated with increased risk of autism.z

For teenagers with acne, local skin preparations, antibiotics or oral contraceptives are
suitable. Isotretinoin has been anecdotally associated with CFS/ME onset or relapse.

Non-restorative sleep is a feature of CFS/ME.z Hypersomnia is common early in the
illness. Other sleep disorders can co-exist. Sleep hygiene and maintaining a normal
sleep/wake cycle is vital. A light snack at bedtime is helpful because the orexin system is
faulty. Increasing glucose levels will lower orexin thereby improving sleep.z Bedtime
stimulation with electronic devices should be avoided.2 Some patients try natural
approaches to sleep management, including 5HTP, tart cherry or chamomile. Prescribed
medication is often needed.

Benzodiazepines should usually be avoidedx but clonazepam helps anxiety, spasms
and pain. Habituation in CFS/ME is rare.c Low dose tricyclics (eg 5 mg nortriptyline 5 h
before bedtime) for sleep and pain relief are usually tolerated well. Melatonin is useful
for patients who have difficulty getting asleep. Quetiapine may also be helpful. Sleep
disturbances may relate to blocked nose, snoring or allergy. In this case a low dose
sedating antihistamine such as promethazine 10 mg is useful. Restless legs syndrome is
common and should prompt consideration of ropinarole.

Pain is common in this illness. Headaches, particularly in teenagers, can be seriously
disabling.3t A pain management plan should be established, with further investigation if
pain changes. Simple measures are useful to help manage pain, such as warmth,
massage, relaxation with correct breathing, stretching, self-hypnosis, and meditation.
Acupuncture and physiotherapy may help.

If pain is mild, simple analgesics, can be tried. Stronger analgesics should be reserved
for occasional use for more severe pain, with warnings of addictive potential. Non-
steroidal anti-inflammatory drugs such as diclofenac and naproxen may help if pain has
an inflammatory character. Orphenadrine is useful for spasm or cramps. Opioids are
best managed by a pain specialist.

Anti-epileptic drugs have a place but may not be well tolerated. However, gabapentin or
pregabalin can help, titrating up cautiously and encouraging perseverance.

CFS/ME patients often become depressed, particularly if they are severely ill long-
term.s2 Patients recently diagnosed or who have mild illness are also at risk of
depression. So much is ‘lost’ by people with CFS/ME, such as relationships, money,
jobs, and health. This should be acknowledged and discussed. Counselling may be
needed.

Depression must be treated. These patients are often scared that their illness may be
labelled psychological. Explanation of how anti-depressants work, safety, and freedom
from addiction needs discussion. Reassurance should be given that very small doses
will be used and increased gradually, depending on response, over several weeks.
SSRIs and SNRIs may improve energy and cognition and this aspect can be
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emphasised. With many drugs used for sleep, depression and pain relief it is important
to discuss serotonin syndrome.

Other issues that may come up in discussion

Patients may ask whether immunizations are safe for them. There are some reported
uncommon instances of iliness onset or relapse following an immunization.s:

Lyme disease and other chronic infections may be misdiagnosed as CFS/ME, and
should be treated appropriately. Recurrences of herpes infections can contribute to
relapse and should be treated. Antiviral treatment for several months alleviates this risk.
Overall symptoms may improve, indicating that underlying viral load was an aggravation.
However, recent studies report finding fewer viruses in severely ill patients than in
healthy controls.z

Some CFS/ME patients may need surgical procedures for other reasons. Guidelines on
managing this are outlined in the Primer for Clinical practitioners (appendix E).¢

Low dose naltrexone shows some success in treating concurrent fibromyalgia.ss
There is no evidence that removal of mercury dental amalgam will be beneficial.
It is possible there is an increased risk of some cancers for people with CFS/ME .36

There is evidence for premature telomere attrition that is associated with accelerated
ageing.x

Recovery

Recovery figures are very variable. The patients most likely to recover are younger,
diagnosed early and correctly managed, people with mild illness and those who have
good support networks. Over-exercise and major stress can delay recovery and risk
relapse.

Figures from a specialised paediatric centre indicate up to 88% recovery for young
people with the illness.x As few as 5% of adults may fully recover but up to 40% may be
able to return to work.:2 The main reason cited for inability to work is cognitive difficulty.

Everyone with this illness needs ongoing surveillance to ensure nothing new is missed.
They need encouragement to seek advice to alleviate concerns, and address the
possibility of a new or different diagnosis with treatment potential. All CFS/ME patients
can experience a better quality of life with compassionate care and a multidisciplinary
approach. They need to feel in control of health rather than being controlled by the
disease.
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Further reading (all include well referenced material):

Chronic Fatigue Syndrome/Myalgic Encephalomyelitis — Primer for Clinical Practitioners
(2014). http://iacfsme.org/portals/0/pdf/Primer_Post _2014_conference.pdf — includes
information about Canadian and International diagnostic criteria.

ME/CFS - Diagnosis and management in young people - A Primer: (2017). https://
www.frontiersin.org/articles/10.3389/fped.2017.00121/full

British ME Association ME/CFS/PVFS Clinical and Research Guide. https://
www.meassociation.org.uk/2018/09/me-association-me-cfs-pvfs-clinical-and-research-
quide-28-september-2018



https://www.publish.csiro.au/hc/Fulltext/HCv11n4_ED2#R33
https://www.publish.csiro.au/hc/Fulltext/HCv11n4_ED2#R34
https://www.publish.csiro.au/hc/Fulltext/HCv11n4_ED2#R9
https://www.publish.csiro.au/hc/Fulltext/HCv11n4_ED2#R35
https://www.publish.csiro.au/hc/Fulltext/HCv11n4_ED2#R36
https://www.publish.csiro.au/hc/Fulltext/HCv11n4_ED2#R37
https://www.publish.csiro.au/hc/Fulltext/HCv11n4_ED2#R38
https://www.publish.csiro.au/hc/Fulltext/HCv11n4_ED2#R39
http://iacfsme.org/portals/0/pdf/Primer_Post_2014_conference.pdf
https://www.frontiersin.org/articles/10.3389/fped.2017.00121/full
https://www.frontiersin.org/articles/10.3389/fped.2017.00121/full
https://www.meassociation.org.uk/2018/09/me-association-me-cfs-pvfs-clinical-and-research-guide-28-september-2018
https://www.meassociation.org.uk/2018/09/me-association-me-cfs-pvfs-clinical-and-research-guide-28-september-2018
https://www.meassociation.org.uk/2018/09/me-association-me-cfs-pvfs-clinical-and-research-guide-28-september-2018

References

[1] McEvedy CP, Beard AW. Concept of Benign Myalgic

Encephalomyelitis. BMJ 1970; 1 11-5.

| Concept of Benign Myalgic Encephalomyelitis.Crossref | GoogleScholarGoogle
Scholar |

[2] Committee on the diagnostic criteria for ME/CFS Beyond ME/CFS — redefining an
illness. Washington, DC: Institute of Medicine, National Academic Press; 2015.

[3] Jason LA, Richman JA, Rademaker AW, et al. A community based study of chronic
fatigue syndrome. Arch Intern Med 1999; 159 2129-37.

| A community based study of chronic fatigue syndrome.Crossref | GoogleScholarGoogle
Scholar |

[4] Kerr JR. Gene profiling of patients with chronic fatigue syndrome/myalgic
encephalomyelitis. Curr Rheumatol Rep 2008; 10 482—-91.

| Gene profiling of patients with chronic fatigue syndrome/myalgic
encephalomyelitis.Crossref | GoogleScholarGoogle Scholar |

[5] Buchwald D, Herrell R, Ashton S, et al. A twin study of chronic fatigue. Psychosom
Med 2001; 63 936—43.
| A twin study of chronic fatigue.Crossref | GoogleScholarGoogle Scholar |

[6] Evans MA, Jason LA. Onset patterns of chronic fatigue syndrome and myalgic
encephalomyelitis. Res Chron Dis. 2018; 2 1-30.

[7] Glassford JAG. The neuroinflammatory etiopathology of myalgic encephalomyelitis/
chronic fatigue syndrome. Front Physiol 2017; 8 88

| The neuroinflammatory etiopathology of myalgic encephalomyelitis/chronic fatigue
syndrome.Crossref | GoogleScholarGoogle Scholar |

[8] Hardcastle SL, Brenu EW, Johnston S, et al. Characterisation of cell functions and
receptors in Chronic Fatigue Syndrome/Myalgic Encephalomyelitis. BMC

Immunol 2015; 16 35

| Characterisation of cell functions and receptors in Chronic Fatigue Syndrome/Myalgic
Encephalomyelitis.Crossref | GoogleScholarGoogle Scholar |

[9] Rowe PC, Underhill RA, Friedman KJ, et al. Myalgic encephalomyelitis/chronic
fatigue syndrome diagnosis and management in young people: A primer. Front
Pediatr 2017; 5 121

| Myalgic encephalomyelitis/chronic fatigue syndrome diagnosis and management in
young people: A primer.Crossref | GoogleScholarGoogle Scholar |

[10] Lampner C. Addressing depression in myalgic encephalomyelitis/chronic fatigue
syndrome. 2018. [cited 2018 May 14] Psychiatry Advisor.com. Available from: https://
www.psychiatryadvisor.com/home/depression-advisor/addressing-depression-in-
myalgic-encephalomyelitis-chronic-fatigue-syndrome/

[11] Fukuda K, Straus SE, Hick I, et al. The chronic fatigue syndrome: a comprehensive
approach to its definition and study. Ann Intern Med 1994; 121 953-9.

| The chronic fatigue syndrome: a comprehensive approach to its definition and
study.Crossref | GoogleScholarGoogle Scholar |

[12] Chronic fatigue syndrome/myalgic encephalomyelitis — primer for clinical
practitioners (2014). http://iacfsme.org/portals/0/pdf/Primer_Post 2014 _conference.pdf —
includes information about Canadian and International diagnostic criteria.



https://doi.org/10.1136/bmj.1.5687.11
https://scholar.google.com/scholar_lookup?title=Concept%2520of%2520Benign%2520Myalgic%2520Encephalomyelitis.&journal=BMJ&volume=1&pages=11-5&publication_year=1970&author=CP%2520McEvedy&hl=en&doi=10.1136/bmj.1.5687.11
https://scholar.google.com/scholar_lookup?title=Concept%2520of%2520Benign%2520Myalgic%2520Encephalomyelitis.&journal=BMJ&volume=1&pages=11-5&publication_year=1970&author=CP%2520McEvedy&hl=en&doi=10.1136/bmj.1.5687.11
https://doi.org/10.1001/archinte.159.18.2129
https://scholar.google.com/scholar_lookup?title=A%2520community%2520based%2520study%2520of%2520chronic%2520fatigue%2520syndrome.&journal=Arch%2520Intern%2520Med&volume=159&pages=2129-37&publication_year=1999&author=LA%2520Jason&hl=en&doi=10.1001/archinte.159.18.2129
https://scholar.google.com/scholar_lookup?title=A%2520community%2520based%2520study%2520of%2520chronic%2520fatigue%2520syndrome.&journal=Arch%2520Intern%2520Med&volume=159&pages=2129-37&publication_year=1999&author=LA%2520Jason&hl=en&doi=10.1001/archinte.159.18.2129
https://doi.org/10.1007/s11926-008-0079-5
https://doi.org/10.1007/s11926-008-0079-5
https://doi.org/10.1007/s11926-008-0079-5
https://scholar.google.com/scholar_lookup?title=Gene%2520profiling%2520of%2520patients%2520with%2520chronic%2520fatigue%2520syndrome/myalgic%2520encephalomyelitis.&journal=Curr%2520Rheumatol%2520Rep&volume=10&pages=482-91&publication_year=2008&author=JR%2520Kerr&hl=en&doi=10.1007/s11926-008-0079-5
https://doi.org/10.1097/00006842-200111000-00012
https://scholar.google.com/scholar_lookup?title=A%2520twin%2520study%2520of%2520chronic%2520fatigue.&journal=Psychosom%2520Med&volume=63&pages=936-43&publication_year=2001&author=D%2520Buchwald&hl=en&doi=10.1097/00006842-200111000-00012
https://doi.org/10.3389/fphys.2017.00088
https://doi.org/10.3389/fphys.2017.00088
https://doi.org/10.3389/fphys.2017.00088
https://scholar.google.com/scholar_lookup?title=The%2520neuroinflammatory%2520etiopathology%2520of%2520myalgic%2520encephalomyelitis/chronic%2520fatigue%2520syndrome.&journal=Front%2520Physiol&volume=8&pages=88-&publication_year=2017&author=JAG%2520Glassford&hl=en&doi=10.3389/fphys.2017.00088
https://doi.org/10.1186/s12865-015-0101-4
https://doi.org/10.1186/s12865-015-0101-4
https://doi.org/10.1186/s12865-015-0101-4
https://scholar.google.com/scholar_lookup?title=Characterisation%2520of%2520cell%2520functions%2520and%2520receptors%2520in%2520Chronic%2520Fatigue%2520Syndrome/Myalgic%2520Encephalomyelitis.&journal=BMC%2520Immunol&volume=16&pages=35-&publication_year=2015&author=SL%2520Hardcastle&hl=en&doi=10.1186/s12865-015-0101-4
https://doi.org/10.3389/fped.2017.00121
https://doi.org/10.3389/fped.2017.00121
https://doi.org/10.3389/fped.2017.00121
https://scholar.google.com/scholar_lookup?title=Myalgic%2520encephalomyelitis/chronic%2520fatigue%2520syndrome%2520diagnosis%2520and%2520management%2520in%2520young%2520people:%2520A%2520primer.&journal=Front%2520Pediatr&volume=5&pages=121-&publication_year=2017&author=PC%2520Rowe&hl=en&doi=10.3389/fped.2017.00121
https://www.psychiatryadvisor.com/home/depression-advisor/addressing-depression-in-myalgic-encephalomyelitis-chronic-fatigue-syndrome/
https://www.psychiatryadvisor.com/home/depression-advisor/addressing-depression-in-myalgic-encephalomyelitis-chronic-fatigue-syndrome/
https://www.psychiatryadvisor.com/home/depression-advisor/addressing-depression-in-myalgic-encephalomyelitis-chronic-fatigue-syndrome/
https://www.psychiatryadvisor.com/home/depression-advisor/addressing-depression-in-myalgic-encephalomyelitis-chronic-fatigue-syndrome/
https://doi.org/10.7326/0003-4819-121-12-199412150-00009
https://doi.org/10.7326/0003-4819-121-12-199412150-00009
https://doi.org/10.7326/0003-4819-121-12-199412150-00009
https://scholar.google.com/scholar_lookup?title=The%2520chronic%2520fatigue%2520syndrome:%2520a%2520comprehensive%2520approach%2520to%2520its%2520definition%2520and%2520study.&journal=Ann%2520Intern%2520Med&volume=121&pages=953-9&publication_year=1994&author=K%2520Fukuda&hl=en&doi=10.7326/0003-4819-121-12-199412150-00009
http://iacfsme.org/portals/0/pdf/Primer_Post_2014_conference.pdf

[13] Light AR, Bateman D, Hughen RW, et al. Gene expression alteration at baseline
and following moderate exercise in patients with CFS and fibromyalgia syndrome. J
Intern Med 2012; 271 64—81.

| Gene expression alteration at baseline and following moderate exercise in patients with
CFS and fibromyalgia syndrome.Crossref | GoogleScholarGoogle Scholar |

[14] Tomas C, Brown A, Strassheim V, et al. Cellular bioenergetics is impaired in
patients with chronic fatigue syndrome. PLoS One 2018; 13 e0192817

| Cellular bioenergetics is impaired in patients with chronic fatigue syndrome.Crossref |
GoogleScholarGoogle Scholar |

[15] Black R. New insights into exercise intolerance and medication. Bateman Horne
Centre News, ME/CFS, Research News. July 27, 2018.

[16] Burnet RB, Chatterton BE. Gastric emptying is slow in chronic fatigue

syndrome. BMC Gastroenterol 2004; 4 32

| Gastric emptying is slow in chronic fatigue syndrome.Crossref | GoogleScholarGoogle
Scholar |

[17] Rowe PC, Marden CL, Jasion SE, et al. Cow’s milk protein intolerance in
adolescents and young adults with chronic fatigue syndrome. Acta

Paediatr 2016; 105 e412

| Cow’s milk protein intolerance in adolescents and young adults with chronic fatigue
syndrome.Crossref | GoogleScholarGoogle Scholar |

[18] Joustra ML, Minovic I, Janssens KAM, et al. Vitamin and mineral status in chronic
fatigue syndrome and fibromyalgia syndrome: A systematic review and meta-

analysis. PLoS One 2017; 12 e0176631

| Vitamin and mineral status in chronic fatigue syndrome and fibromyalgia syndrome: A
systematic review and meta-analysis.Crossref | GoogleScholarGoogle Scholar |

[19] Morris G, Anderson G, Berk M, Maes M. Coenzyme Q10 depletion in medical and
neuropsychiatric disorders: potential repercussions and therapeutic implications. Mol
Neurobiol 2013; 48 883-903.

| Coenzyme Q10 depletion in medical and neuropsychiatric disorders: potential
repercussions and therapeutic implications.Crossref | GoogleScholarGoogle Scholar |

[20] Rolles B, Maywold M, Rink L. Influence of zinc deficiency and supplementation on
NK cell cytotoxicity. J Funct Foods 2018; 48 322-8.

| Influence of zinc deficiency and supplementation on NK cell cytotoxicity.Crossref |
GoogleScholarGoogle Scholar |

[21] Regland B, Forsmark S, Halaouate L, et al. Response to vitamin B12 and folic acid
in myalgic encephalomyelitis and fibromyalgia. PLoS One 2015; 10 e0124648

| Response to vitamin B12 and folic acid in myalgic encephalomyelitis and
fibromyalgia.Crossref | GoogleScholarGoogle Scholar |

[22] Streeten DHPBel DSI. Circulating blood volume in chronic fatigue syndrome. J
Chron Fatigue Synd 1998 ; 4 (1).

[23] Castro-Marrero J. Comorbidity in chronic fatigue syndrome/myalgic
encephalomyelitis: A nationwide population-based cohort

study. Psychosomatics 2017; 58 533—43.

| Comorbidity in chronic fatigue syndrome/myalgic encephalomyelitis: A nationwide
population-based cohort study.Crossref | GoogleScholarGoogle Scholar |

[24] Bhavnani BR, Strickler RC. Menopausal hormone therapy. J Obstet Gynaecol
Can 2005; 27 137-62.


https://doi.org/10.1111/j.1365-2796.2011.02405.x
https://doi.org/10.1111/j.1365-2796.2011.02405.x
https://doi.org/10.1111/j.1365-2796.2011.02405.x
https://scholar.google.com/scholar_lookup?title=Gene%2520expression%2520alteration%2520at%2520baseline%2520and%2520following%2520moderate%2520exercise%2520in%2520patients%2520with%2520CFS%2520and%2520fibromyalgia%2520syndrome.&journal=J%2520Intern%2520Med&volume=271&pages=64-81&publication_year=2012&author=AR%2520Light&hl=en&doi=10.1111/j.1365-2796.2011.02405.x
https://doi.org/10.1371/journal.pone.0192817
https://scholar.google.com/scholar_lookup?title=Cellular%2520bioenergetics%2520is%2520impaired%2520in%2520patients%2520with%2520chronic%2520fatigue%2520syndrome.&journal=PLoS%2520One&volume=13&pages=e0192817-&publication_year=2018&author=C%2520Tomas&hl=en&doi=10.1371/journal.pone.0192817
https://doi.org/10.1186/1471-230X-4-32
https://scholar.google.com/scholar_lookup?title=Gastric%2520emptying%2520is%2520slow%2520in%2520chronic%2520fatigue%2520syndrome.&journal=BMC%2520Gastroenterol&volume=4&pages=32-&publication_year=2004&author=RB%2520Burnet&hl=en&doi=10.1186/1471-230X-4-32
https://scholar.google.com/scholar_lookup?title=Gastric%2520emptying%2520is%2520slow%2520in%2520chronic%2520fatigue%2520syndrome.&journal=BMC%2520Gastroenterol&volume=4&pages=32-&publication_year=2004&author=RB%2520Burnet&hl=en&doi=10.1186/1471-230X-4-32
https://doi.org/10.1111/apa.13476
https://doi.org/10.1111/apa.13476
https://doi.org/10.1111/apa.13476
https://scholar.google.com/scholar_lookup?title=Cow%25E2%2580%2599s%2520milk%2520protein%2520intolerance%2520in%2520adolescents%2520and%2520young%2520adults%2520with%2520chronic%2520fatigue%2520syndrome.&journal=Acta%2520Paediatr&volume=105&pages=e412-&publication_year=2016&author=PC%2520Rowe&hl=en&doi=10.1111/apa.13476
https://doi.org/10.1371/journal.pone.0176631
https://doi.org/10.1371/journal.pone.0176631
https://doi.org/10.1371/journal.pone.0176631
https://scholar.google.com/scholar_lookup?title=Vitamin%2520and%2520mineral%2520status%2520in%2520chronic%2520fatigue%2520syndrome%2520and%2520fibromyalgia%2520syndrome:%2520A%2520systematic%2520review%2520and%2520meta-analysis.&journal=PLoS%2520One&volume=12&pages=e0176631-&publication_year=2017&author=ML%2520Joustra&hl=en&doi=10.1371/journal.pone.0176631
https://doi.org/10.1007/s12035-013-8477-8
https://doi.org/10.1007/s12035-013-8477-8
https://doi.org/10.1007/s12035-013-8477-8
https://scholar.google.com/scholar_lookup?title=Coenzyme%2520Q10%2520depletion%2520in%2520medical%2520and%2520neuropsychiatric%2520disorders:%2520potential%2520repercussions%2520and%2520therapeutic%2520implications.&journal=Mol%2520Neurobiol&volume=48&pages=883-903&publication_year=2013&author=G%2520Morris&hl=en&doi=10.1007/s12035-013-8477-8
https://doi.org/10.1016/j.jff.2018.07.027
https://scholar.google.com/scholar_lookup?title=Influence%2520of%2520zinc%2520deficiency%2520and%2520supplementation%2520on%2520NK%2520cell%2520cytotoxicity.&journal=J%2520Funct%2520Foods&volume=48&pages=322-8&publication_year=2018&author=B%2520Rolles&hl=en&doi=10.1016/j.jff.2018.07.027
https://doi.org/10.1371/journal.pone.0124648
https://doi.org/10.1371/journal.pone.0124648
https://doi.org/10.1371/journal.pone.0124648
https://scholar.google.com/scholar_lookup?title=Response%2520to%2520vitamin%2520B12%2520and%2520folic%2520acid%2520in%2520myalgic%2520encephalomyelitis%2520and%2520fibromyalgia.&journal=PLoS%2520One&volume=10&pages=e0124648-&publication_year=2015&author=B%2520Regland&hl=en&doi=10.1371/journal.pone.0124648
https://doi.org/10.1016/j.psym.2017.04.010
https://doi.org/10.1016/j.psym.2017.04.010
https://doi.org/10.1016/j.psym.2017.04.010
https://scholar.google.com/scholar_lookup?title=Comorbidity%2520in%2520chronic%2520fatigue%2520syndrome/myalgic%2520encephalomyelitis:%2520A%2520nationwide%2520population-based%2520cohort%2520study.&journal=Psychosomatics&volume=58&pages=533-43&publication_year=2017&author=J%2520Castro%252DMarrero&hl=en&doi=10.1016/j.psym.2017.04.010

| Menopausal hormone therapy.Crossref | GoogleScholarGoogle Scholar |

[25] Schacterle RS, Komaroff AL. A comparison of pregnancies that occur before and
after the onset of chronic fatigue syndrome. Arch Intern Med 2004; 164 401—4.

| A comparison of pregnancies that occur before and after the onset of chronic fatigue
syndrome.Crossref | GoogleScholarGoogle Scholar |

[26] Raghavan R, Riley AW, Volk H, et al. Maternal multivitamin intake, plasma folate
and vitamin b12 levels and autism spectrum disorder risk in offspring. Paediatr Perinat
Epidemiol 2018; 32 100-11.

| Maternal multivitamin intake, plasma folate and vitamin b.. levels and autism spectrum
disorder risk in offspring.Crossref | GoogleScholarGoogle Scholar |

[27] Jackson ML. Sleep abnormalities in chronic fatigue syndrome/myalgic
encephalomyelitis, a review. J Clin Sleep Med 2012; 8 719-28.

| Sleep abnormalities in chronic fatigue syndrome/myalgic encephalomyelitis, a
review.Crossref | GoogleScholarGoogle Scholar |

[28] Sieminski M, Szypenbejl J, Partinen E. Orexins, sleep, and blood pressure. Curr
Hypertens Rep 2018; 20 79
| Orexins, sleep, and blood pressure.Crossref | GoogleScholarGoogle Scholar |

[29] Carter B, Rees P, Hale L, et al. Association between portable screen-based media
device access or use and sleep outcomes. JAMA Pediatr. 2016; 170 1202-8.

| Association between portable screen-based media device access or use and sleep
outcomes.Crossref | GoogleScholarGoogle Scholar |

[30] Hoever P, Dorffner G, Benes H, et al. Orexin receptor antagonism, a new sleep-
enabling paradigm: a proof-of-concept clinical trial. Clin Pharmacol Ther 2012; 91 975—

| drexin receptor antagonism, a new sleep-enabling paradigm: a proof-of-concept
clinical trial.Crossref | GoogleScholarGoogle Scholar |

[31] Bateman L et al. ME/CFS: A Primer for Clinical Practitioners. 2014; 19-20.

[32] Hawk C, Jason LA, Torres-Harding S. Differential diagnosis of chronic fatigue
syndrome and major depressive disorder. Int J Behav Med 2006; 13 244-51.

| Differential diagnosis of chronic fatigue syndrome and major depressive
disorder.Crossref | GoogleScholarGoogle Scholar |

[33] Chaudhuri A, Behan WMH, Behan PO. Chronic fatigue syndrome. Proc R Coll
Physicians Edinb 1998; 28 150-63.

[34] Discussion in ‘BioMedical ME/CFS News’, Apr 19, 2018.

[35] Younger J, Parkitny L, McLain D. The use of low-dose naltrexone (LDN) as a novel
anti-inflammatory treatment for chronic pain. Clin Rheumatol 2014; 33 451-9.

| The use of low-dose naltrexone (LDN) as a novel anti-inflammatory treatment for
chronic pain.Crossref | GoogleScholarGoogle Scholar |

[36] Chang CM, Warren JL, Engels EA. Chronic fatigue syndrome and subsequent risk
of cancer among elderly US adults. Cancer 2012; 118 5929-36.

| Chronic fatigue syndrome and subsequent risk of cancer among elderly US
adults.Crossref | GoogleScholarGoogle Scholar |

[37] Rajeevan MS, Murray J, Oakley L, et al. Association of chronic fatigue syndrome
with premature telomere attrition. J Transl Med 2018; 16 44
| Association of chronic fatigue syndrome with premature telomere attrition.Crossref |


https://doi.org/10.1016/S1701-2163(16)30186-4
https://scholar.google.com/scholar_lookup?title=Menopausal%2520hormone%2520therapy.&journal=J%2520Obstet%2520Gynaecol%2520Can&volume=27&pages=137-62&publication_year=2005&author=BR%2520Bhavnani&hl=en&doi=10.1016/S1701-2163(16)30186-4
https://doi.org/10.1001/archinte.164.4.401
https://doi.org/10.1001/archinte.164.4.401
https://doi.org/10.1001/archinte.164.4.401
https://scholar.google.com/scholar_lookup?title=A%2520comparison%2520of%2520pregnancies%2520that%2520occur%2520before%2520and%2520after%2520the%2520onset%2520of%2520chronic%2520fatigue%2520syndrome.&journal=Arch%2520Intern%2520Med&volume=164&pages=401-4&publication_year=2004&author=RS%2520Schacterle&hl=en&doi=10.1001/archinte.164.4.401
https://doi.org/10.1111/ppe.12414
https://doi.org/10.1111/ppe.12414
https://doi.org/10.1111/ppe.12414
https://scholar.google.com/scholar_lookup?title=Maternal%2520multivitamin%2520intake,%2520plasma%2520folate%2520and%2520vitamin%2520b12%2520levels%2520and%2520autism%2520spectrum%2520disorder%2520risk%2520in%2520offspring.&journal=Paediatr%2520Perinat%2520Epidemiol&volume=32&pages=100-11&publication_year=2018&author=R%2520Raghavan&hl=en&doi=10.1111/ppe.12414
https://doi.org/10.5664/jcsm.2276
https://doi.org/10.5664/jcsm.2276
https://doi.org/10.5664/jcsm.2276
https://scholar.google.com/scholar_lookup?title=Sleep%2520abnormalities%2520in%2520chronic%2520fatigue%2520syndrome/myalgic%2520encephalomyelitis,%2520a%2520review.&journal=J%2520Clin%2520Sleep%2520Med&volume=8&pages=719-28&publication_year=2012&author=ML%2520Jackson&hl=en&doi=10.5664/jcsm.2276
https://doi.org/10.1007/s11906-018-0879-6
https://scholar.google.com/scholar_lookup?title=Orexins,%2520sleep,%2520and%2520blood%2520pressure.&journal=Curr%2520Hypertens%2520Rep&volume=20&pages=79-&publication_year=2018&author=M%2520Sieminski&hl=en&doi=10.1007/s11906-018-0879-6
https://doi.org/10.1001/jamapediatrics.2016.2341
https://doi.org/10.1001/jamapediatrics.2016.2341
https://doi.org/10.1001/jamapediatrics.2016.2341
https://scholar.google.com/scholar_lookup?title=Association%2520between%2520portable%2520screen-based%2520media%2520device%2520access%2520or%2520use%2520and%2520sleep%2520outcomes.&journal=JAMA%2520Pediatr.&volume=170&pages=1202-8&publication_year=2016&author=B%2520Carter&hl=en&doi=10.1001/jamapediatrics.2016.2341
https://doi.org/10.1038/clpt.2011.370
https://doi.org/10.1038/clpt.2011.370
https://doi.org/10.1038/clpt.2011.370
https://scholar.google.com/scholar_lookup?title=Orexin%2520receptor%2520antagonism,%2520a%2520new%2520sleep-enabling%2520paradigm:%2520a%2520proof-of-concept%2520clinical%2520trial.&journal=Clin%2520Pharmacol%2520Ther&volume=91&pages=975-85&publication_year=2012&author=P%2520Hoever&hl=en&doi=10.1038/clpt.2011.370
https://doi.org/10.1207/s15327558ijbm1303_8
https://doi.org/10.1207/s15327558ijbm1303_8
https://doi.org/10.1207/s15327558ijbm1303_8
https://scholar.google.com/scholar_lookup?title=Differential%2520diagnosis%2520of%2520chronic%2520fatigue%2520syndrome%2520and%2520major%2520depressive%2520disorder.&journal=Int%2520J%2520Behav%2520Med&volume=13&pages=244-51&publication_year=2006&author=C%2520Hawk&hl=en&doi=10.1207/s15327558ijbm1303_8
https://doi.org/10.1007/s10067-014-2517-2
https://doi.org/10.1007/s10067-014-2517-2
https://doi.org/10.1007/s10067-014-2517-2
https://scholar.google.com/scholar_lookup?title=The%2520use%2520of%2520low-dose%2520naltrexone%2520(LDN)%2520as%2520a%2520novel%2520anti-inflammatory%2520treatment%2520for%2520chronic%2520pain.&journal=Clin%2520Rheumatol&volume=33&pages=451-9&publication_year=2014&author=J%2520Younger&hl=en&doi=10.1007/s10067-014-2517-2
https://doi.org/10.1002/cncr.27612
https://doi.org/10.1002/cncr.27612
https://doi.org/10.1002/cncr.27612
https://scholar.google.com/scholar_lookup?title=Chronic%2520fatigue%2520syndrome%2520and%2520subsequent%2520risk%2520of%2520cancer%2520among%2520elderly%2520US%2520adults.&journal=Cancer&volume=118&pages=5929-36&publication_year=2012&author=CM%2520Chang&hl=en&doi=10.1002/cncr.27612
https://doi.org/10.1186/s12967-018-1414-x

GoogleScholarGoogle Scholar |

[38] Rowe KS, Moon J. What is the natural history of chronic fatigue syndrome in young
people? Oral presentation IACFS/ME conference Ottawa. Bull IACFS/ME Fall (2011). p.

129.

[39] Cairns R, Hotopf M. Systematic review describing the prognosis of CFS. Occup
Med (Lond) 2005; 55 20-31.


https://scholar.google.com/scholar_lookup?title=Association%2520of%2520chronic%2520fatigue%2520syndrome%2520with%2520premature%2520telomere%2520attrition.&journal=J%2520Transl%2520Med&volume=16&pages=44-&publication_year=2018&author=MS%2520Rajeevan&hl=en&doi=10.1186/s12967-018-1414-x

	Journal of Primary Health Care

