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Abstract

It is the opinion of the authors that the disease called chronic fatigue syndrome (CFS), or fibromyalgia, or myalgic
encephalomyelitis, is primarily due to a disorder of the immune system and should rather be called “systemic
immune disorder”. This disorder probably results from external factors such as inadequate stress adaptation, or a
(retro)-viral infection deregulating the function of the memory T-lymphocytes in persons who are predisposed
because of genetic or epigenetic alterations. Chronic inflammation with overproduction of cytokines, reactive oxygen
and nitrogen species causes mitochondrial dysfunction with metabolic disturbance resulting in muscular and
cerebral signs and symptoms.

The reference treatment consisting of cognitive behavioural therapy (CBT) and graded exercising (GET)
considers CFS to be a somatoform disease, but was proven ineffective. Causal therapy should be directed toward
restoring T-cell function and is now under assessment. Organ-directed treatment aims at improving stress tolerance,
at reducing inflammation and oxidative stress, and at optimizing mitochondrial function by means of nutriceutical
food supplementation. Symptomatic treatment uses antidepressants, sedatives and pain killers. Experimental
treatments interfere with the immune system or attempt to activate brain metabolism, and need further assessment.
Adverse effects of long-term medication must be avoided. In the opinion of the authors an acceptable therapeutic
result can commonly be attained by combining meditation, such as mindfulness, adaptation of lifestyle and nutrition,
with complementary food supplementation using nutriceuticals and plant extracts.

Keywords: CFS/ME; Chronic fatigue syndrome; Myalgic
encephalomyelitis; Immune disorder; Nutriceutical; Complementary
treatment

Introduction
“What's in a name? that which we call a rose. By any other name

would smell as sweet.” (William Shakespeare from Romeo and Juliet).
The name given to a disease may be experienced as stigmatizing by the
patients suffering from it. It is conviction of the authors that this is the
case of the disease called by the purely descriptive name “Chronic
Fatigue Syndrome” (CFS), particularly since this disease is commonly
contributed to poor “stress-adaptation” [1] which is alleged to cause
and “somatoform disturbances” [2] of psycho-psychological nature [3].
In Belgium, a multidisciplinary “care-net” was created to assists
patients [4] based on the psycho-social treatment principle, in spite of
the fact that an audit by the Belgian Federal Agency for Healthcare [5]
had concluded that the effectiveness of this therapy is minimal, and not
worth the cost [6,7]. The authors belong to the so-called “organically
oriented clinicians”, who suggest that the signs and symptoms of CFS
present resemblance with “Myalgic Encephalopathy or Myalgic
Encephalomyelitis” [8] (ME, code G 93.3 of the WHO classification),
and they consider CFS to be an organic disease the pathogenesis of
which is multifactorial and only partly elucidated [9]. Although the
disease classification index ICD-10-CM distinguishes between CFS
and ME, these illnesses are commonly considered as one pathology in
clinical practice. Based on recent literature and personal experience,
the authors support the “organic” hypothesis since genetic, epigenetic,

immunologic and inflammatory aspects are decisive. The present
opinion paper reviews the present state-of-the-art in favour of the
latter factors, with immunological deregulation being of pivotal
importance. It is suggested to change the name to “Systemic Immune
Disorder” (SID for short). Changing the name of the disease may
stimulate redirecting treatment options in the future.

Materials and Methods
According to Sackett [10], the “father” of modern evidence based

medicine (EBM), the latter should integrate individual clinical
expertise and the best external evidence. Within this concept the
personal experience of the first author was integrated with references
from the literature collected via PubMed and Google scholar, as well as
articles derived from these. Results of diverse clinical trials are merged
with knowledge gathered from epidemiology and physiopathology in
order to create a logical consensus opinion (consensus based
medicine).

Results

Clinical experience
The large majority of CFS patients can rather exactly situate the

time as well as the circumstances of the beginning of their disease.
Usually, the propaedeutic clinical examination does not reveal major
abnormalities, except for possible signs of irritable bowel syndrome
(IBS), with excessive gas accumulation in the colon as a symptom of
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intestinal dysbiosis. Some patient’s present signs of neuro-sympathetic
deregulation such as (orthostatic) tachycardia, others have positive
“trigger points” [11-13], or present lymphadenopathy in the neck
region.

Whereas the “routine” blood analyses usually do not reveal
abnormal values, the titres of IgG antibodies against external
pathogens may be (extremely) elevated. This is commonly the case of
antibodies against herpes 4 (Epstein-Barr virus, IgG anti-viral capsid
antigen, VCA) [14], or against herpes 5 (Cytomegalovirus), or to
streptococcus (elevated titre of antistreptolysin O; ASO). Also, auto-
antibodies may be present, albeit in a low titre, such as antinuclear
antibodies (ANF of ANA), or against thyroid tissue, namely anti-
peroxydase and/or anti-thyreoglobulin antibodies. The fact that several
antibodies are present simultaneously in the same patient suggests a
disorder of the immune system to be involved rather than particular
antigens [15].

The question to be answered is whether these biological changes are
related to the complaints of the patients, and if so though which
mechanisms this occurs.

Literature references on pathogenesis
The eminent French physiologist Claude Bernard (1813-1878) has

stressed that diseases develop according to the principle “le grain et le
terrain” (the seed and the soil) meaning that both the “inborn
constitution” and an eliciting factor must be present to initiate
pathology. Regarding the constitution genetics are important, but epi-
genetic factors equally interfere. The latter depend on external
elements such as nutrition, life style, exposure to (environmental) toxic
substances, infections, emotional, socio-economical or physical stress,
and others interfering with DNA- methylation or acetylation (Figure
1).

Figure 1: Depicts the hypothesis of pathogenesis.

Persons with limited “stress management skills”, because of their
personality, education, or other elements, are more susceptible to
(long-lasting) stress or external factors such as trauma or a medical
intervention inducing epi-genetic DNA changes. The latter may
equally result from infection or unbalanced nutrition. Persons with a

particular form of genetic polymorphism or epi-genetic hyper-
methylation may acquire deregulation of T-lymphocytes function
excessively producing immunoglobulins. These induce chronic
inflammation, with overproduction of reactive oxygen species (ROS)
and nitrogen radicals. The inflammatory cytokines (mainly
interleukins and tumour necrosis factor) and ROS cause the disease
that may express itself primarily as chronic fatigue syndrome through
mitochondrial dysfunction, with cognitive impairment, emotional,
sympathetic and endocrine deregulation, and/or generalised muscle
and tendon pain (fibromyalgia).

In 2010, Landmark-Hoyvik et al. [16] stated that studies on genetic
and epigenetic factors in CFS patients were qualitatively unsatisfactory,
but more recent publications have revealed “single nucleotide
polymorphism” (SNP) in CFS patients [17]. For example, SNP was
found to occur in the region that regulates for the COMPT (cathechol-
O-methyltransferase), which is related to immune function [18], but
equally to neural activity in the prefrontal cortex and with epigenetic
DNA-methylation [19]. In other patients SNP of the glucocorticoid-
receptor gene (NR3C1) was detected [20]. Patterns of aberrant DNA-
methylation were revealed in CFS patients, particularly in genes
connected with the immune system, cell metabolism, and kinase
activity [21]. These changes were especially evident after physical
efforts, and may constitute the “soil” on which CFS develops.

Eliciting factors can be of diverse nature including physical,
emotional, professional, socio-economical [22] and family-related
events [23,24], or an accident, a traumatism, or even a medical
intervention. All these have in common that they may cause important
and long-lasting stress, which induces an inadequate reaction of the
protecting heat shock proteins in CFS patients [25]. Such stress may
cause excessive cortisol secretion by the adrenal glands and long-
lasting elevated secretion of cortisol, temporarily suppressing immune
resistance [26,27]. Subsequently, an exaggerated “rebound
phenomenon” may occur with hyper-immunity [28,29] through the
psycho-neuro-immune homeostasis [30,31]. Through this mechanism
the production of the Immunoglobulin G against e.g. the Epstein-Barr
virus by the memory-T-lymphocytes, goes into overdrive [32-34].

At the other hand, infections may cause a reaction characterised by
altered activity of the lymphocytes [35-37] and of the granulocytes,
which produce IgG antibodies and reactive oxygen radicals
respectively. Among bacterial infections, Borrelia burgdorferi merits
special attention since the so-called chronic form of Lyme disease may
simulate CFS. The hypothesis of chronic Lyme disease is, however, a
topic of controversy [38]. In general, the differential diagnosis between
chronic Lyme disease and CFS can be made on the basis of history
taking, whereas laboratory testing for Borrelia infection may be
confusing [39,40]. In a small group of persons the diagnosis of “post-
treatment Lyme disease syndrome” is proposed with complaints of
fatigue, diffuse pain in the articulations and muscles persisting during
more than 6 months after antibiotic treatment of the acute infection. It
has appeared that, in these patients, the pathway of development and
programming of the B-lymphocytes is disturbed in between 31% and
60% of the genes, with changes comparable to those seen in certain
immune-mediated chronic diseases [41]. Hence, it is suggested that the
post-Lyme syndrome may be due to an deregulated auto-immune
response [39], explaining the similarity with CFS. This also clarifies
why long-term antibiotic treatment is ineffective against disease
progression.

At least in some patients with CFS a viral cause seems plausible [42].
Attention has been focussed particularly on the retrovirus human T
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lymphotropic virus-1 (HTLV) and on the double stranded DNA
herpes-6 virus [43]. The latter has also been associated with
Hashimoto’s thyroiditis [43-45] which is relatively common among
CFS patients, and with the allegedly increased risk of cancer that has
been observed in these patients [46], non-Hodgkin’s lymphoma in
particular [47,48]. A viral infection would also be compatible with the
immunological and inflammatory changes that were recorded in many
CFS patients [49], and which are expressed typically during the first 3
years of the disease [50]. According to some researchers the Epstein-
Barr virus (Herpes virus 4) could trans-activate the human
endogenous retrovirus K-18 (HERV-K18) [51], which acts as a super-
antigen, and could evoke a hyper-immune reaction of the T-
lymphocytes, enhancing the risk of auto-immune diseases [52]. At the
other hand the Epstein-Barr virus presents molecular similarity
(mimicry) that can induce anti-Sm (Anti-Smith) antibodies associated
with auto-immunity [53].

Balanced opinion: it is plausible to suggest that inadequate stress-
adaptation as well as infection can induce biological changes leading to
permanent dysfunction of the lymphocytes, particularly among
persons with a specific genetic or epigenetic constitution. These
lymphocytes overproduce immunoglobulins [54] of the IgG class that
bind with complement C3, which complex exerts cytotoxicity and
provokes inflammatory reaction with the production of cytokines [55]
including interferons [50]. Also the granulocytes are activated (over)-
producing reactive oxygen and nitrogen species [56]. As part of the
exaggerated and aberrant antibody production, Immunoglobulins may
attack the body’s own tissues initiating auto-immune diseases.

From pathogenesis to pathology
In our opinion it is reasonable to assume that the combination of

the immunoglobulin-complement-complex, the inflammatory
cytokines and interferon at the one hand and the oxidative overload at
the other hand induce the complaints of CFS patients. Indeed, these
agents impair the function of the mitochondria [57-60], resulting in
disturbed enzymatic activity of the AMP-kinase [61], decreased
production of adenosine triphosphate (ATP) [62,63], and precocious
transition of aerobic to anaerobic metabolism. The latter results in the
accumulation of lactic acid [64], among other things in the muscles,
explaining the reduced muscular force, slower recuperation after an
effort, and diffuse aching muscles [62].

Neuro-inflammation [65] and oxidative overload severely disturb
cerebral function [66]. Permeability of the intra-cerebral capillaries
may be increased as a result of oxidative and inflammatory damage to
the vascular endothelium, by which the blood-brain barrier becomes
less tight and inflammatory cytokines can seep through [67,68]. A
similar process has been observed in the early phases of Alzheimer’s
disease [69]. Also, the mitochondria of the neurons become
dysfunctional, causing the concentration of lactate in cerebrospinal
fluid to increase [70]. In fact, broad-spectrum metabolomics has
revealed a highly concerted hypo-metabolic response to stress that
traces to mitochondria, with disturbed metabolism of sphingolipids,
phospholipids, and glycosphingolipids in particular [71]. According to
these authors, the abnormal metabolism bears some resemblance to
the developmental state of “dauer” whereby (in animals) a stasis-
equilibrium is attained that increases the resistance to external stress.

The oxygenation of the prefrontal cortex significantly decreases
during physical exercise [72], while the microglia of astrocytes are
activated associated with increased myelination in the prefrontal brain
region [73,74]. Also abnormalities have been detected in the white

brain-matter of the curved bundle (fasciculus arcuatus) [75] as well as
in the “resting-state functional connectivity” [76], which is considered
a marker of the plasticity of the neural network. This then explains the
cognitive problems and so-called brain-fog experienced by many CFS
patients [77]. We suggest that the increased myelination in the
prefrontal region is related to the abundance of neurons with short
dendrites which try to compensate for the disturbed conductance
through the curved bundle. In addition to the lowered cellular energy
production because of mitochondrial dysfunction, the
neurotransmission at the inter-cellular synapses is negatively affected
by chronic inflammation and low-grade encephalitis [78].

These abnormalities are rather specific for CFS, and they have not
been observed in case of fatigue due to cancer [79]. However, similar
changes were noticed in war veterans suffering from the “Gulf war
disease” [80] and in patients with “post-traumatic stress disorder” [81].
In addition, there is a correlation between the level of “stress
management skills” at the one hand, and the degree of inflammatory
reaction expressing itself by increased concentrations of the
Interleukins 6 and 1β, and the tumour necrosis factor alfa (TNFα) in
blood, as well as with the neuro-immune processes causing fatigue at
the other hand [82].

Quite remarkably the elevated concentration of these inflammatory
cytokines has been demonstrated particularly during the initial period
of the disease, but that after approximately 3 years there is a decreased
concentration of the Interleukins 7 (that is important for the
development of lymphocytes) and 16 (that is a chemo-attractant for
immune cells), and of the Vascular Endothelial Growth Factor A
(VEGF-A) [83]. In an experimental mice-model of auto-immune
encephalomyelitis Interleukin 1β in particular has been related to pain
resulting from increased nociception [84]. This is associated with
enhanced sensitivity of the peripheral and the central nervous systems
for pain stimuli [84], which resembles to observations in fibromyalgia.

Several investigators have studied the cerebral blood flow in patients
with CFS using different techniques, including single-proton emission
computed tomography (SPECT) [85,86]. Blood flow through the
limbic system and the hypothalamus was found to be significantly
decreased in CFS patients [8]. This may possibly be related to the lower
concentration of the Vascular Endothelial Growth Factor A [87] that
was observed in patients with long-lasting disease [83]. The negative
effect of the decreased blood supply may have been amplified by the
elevated concentration of homocysteine [88] that was detected in
cerebrospinal fluid of CFS patients [89]. The cerebral hypo-perfusion is
similar, but not identical, to that seen in depressive patients, and is
associated with functional disturbance of the basal ganglia and the
thalamus-hypothalamic region [73]. We suggest that the latter could
explain the deregulation of the day-night sleep pattern often observed
in CFS patients. Together with the dysfunction of the amygdalae, it
may also be related to the depressive mood that is sometimes observed
in CFS patients.

It remains unclear whether certain neuro-sympathetic deregulations
[90] such as orthostatic tachycardia [91] and irritable bowel syndrome
(IBS) can be attributed to the dysfunction of the basal ganglia [92].

Recent studies observed altered composition of the gut microbiome
[93], suggesting intestinal bacterial dysbiosis to play a role in the
persistence of particular symptoms [94] via the microbiota-intestine-
brain axis [95,96], with or without the mechanism of “leaky gut” [97].
In the so-called leaky gut syndrome the permeability of the intestinal
wall for large molecules is increased. Large molecules normally do not
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pass through the “tight junctions” (close connection between cells) of
the intestinal endothelium. The leaky gut has been held responsible for
the occurrence of several complaints, including chronic fatigue and
joint pain. The leaky gut syndrome is rather common in patients
suffering from severe inflammatory bowel diseases, but sometimes
occurs in association with the irritable bowel syndrome. The leakage
can be detected by means of the lactose/mannose test. In this test the
person must drink a solution containing two sugars, namely one with a
small molecular size being lactose, and one with a large molecular size
being mannose.

Next, the amount of these two sugars is measured in the urine
collected within 6 hours after ingestion of the solution. Normally, the
urine will contain a lot of lactose, but little mannose. In case of
increased permeability of the gut there is an excessive amount of
mannose in the urine, and the diagnosis of leaky gut is accepted [98].
Whereas the evidence of intestinal involvement in the pathology of
CFS seems to be rather solid, in our opinion the question remains
whether the altered microbiome and gut dysfunction are the cause or
the result of CFS.

Deregulation of the sympathetic nervous system is also held
responsible for the changes in the capillaries that are sometimes
detected by quantitative nail fold capillaroscopy [99]. The dilatation of
the capillary loops [100] is considered to compensate for the decreased
capillary diameter and density that occurs in CFS patients, and that
may itself be related to the shortage of the Vascular Endothelial
Growth Factor A [83].

Also, the hypothalamo-pituitary-adrenal axis may be deregulated
[101] causing a lowered concentration of dehydro-epi-androsterone
sulfate (DHEAS) and of the early morning concentration of cortisol
[102,103]. The hypothalamic secretion of luteinizing hormone
releasing hormone (LHRH) may be deficient which may be associated
with disturbance of the menstrual cycle in women, or
hypoandrogenisme in men. Finally, the secretion of the anti-diuretic
hormone may vary resulting in diuresis that importantly changes from
day to day [104].

Autoimmunity against the thyroid causes Hashimoto’s disease with
hypothyroidism and elevated Thyroid Stimulating Hormone (TSH)
concentration in blood.

The biological signs of increased immunity and inflammation were
found to change during the course of the disease process. In general,
they were most pronounced during the first 3 years, but they may
persist afterwards. In addition, the intensity of the symptoms is not
always correlated with the biological abnormalities, but auto-immunity
due to re-programming of the memory lymphocytes, seems to persists.

Balanced opinion: The combination of oxidative radicals and the
cytotoxic complex of immunoglobulin G-Complement C3 impairs
mitochondrial function, reducing the production of Adenosine
Triphosphate (ATP) with early transition of aerobic to anaerobic
metabolism in muscles and in the brain. Accumulation of lactic acid
explains muscular weakness and poor recovery after exercising.
Cerebral capillary permeability is increased allowing the IgG-C3
complex to enter the brain and to cause inflammation (encephalitis or
encephalopathy).

Aside from neuronal hypo-metabolism, inflammation disturbs
synaptonemal transmission, particularly along the curved bundle,
resulting in cognitive deficiency. Brain perfusion and oxygenation are
decreased mostly in the prefrontal region, and in the basal ganglia

deregulating the neuro-sympathetic and endocrine systems, and
causing emotional disruption.

Diagnosis
It is difficult to positively confirm the diagnosis of CFS. Several lists

of major and minor criteria have been published and may be applied. It
is our opinion that CFS remains in the first place an “exclusion
diagnosis” that should be accepted only after other causes of the signs
and symptoms have been carefully explored and excluded [105].
Meticulous clinical and biological evaluation is necessary in view of
supporting the tentative diagnosis [106]. It is suggested to perform a
number of immunological tests, and detect markers of inflammation.
Also measuring markers of oxidative overload should may be useful,
and testing for SNP’s and epigenetic alterations may be considered.
Whereas assessment of the gut microbiome has been suggested to
ascertain the diagnosis in up to 85% of cases [93], study of the broad-
spectrum metabolomics in plasma may constitute an even more
precise diagnostic tool [71]. Nonetheless, there is presently no single
test that allows proving or rejecting the diagnosis of CFS with 100%
certainty. The diagnostic criteria should be considered a useful tool,
but they should be completed taking into account recent findings
regarding genetic and epigenetic aspects, and the insight into
immunological and inflammatory mechanisms as well as brain
function.

Balanced opinion: Diagnostic criteria may be helpful to suggest CFS
but the diagnosis should only be accepted after other diseases have
been excluded. Markers of immune deregulation, of inflammation, and
of oxidative overload may be detected upon blood analysis. Also
biological changes suggesting present infection should be identified.
Testing for genetic or epigenetic alterations, for abnormalities of the
gut microbiome or metabolome offers new interesting diagnostic
possibilities, but is probably too complicated and costly to be routinely
implemented.

Treatment
The treatment of CFS remains a topic of controversy, and there is no

“passe-partout” solution that is suitable for all cases. Treatment should
be adapted to every individual situation, depending on signs and
symptoms. The principle of “primum non nocere” (first do no harm)
must prevail, and there is no final curative treatment available today.

For many years the reference treatment has been cognitive
behavioural therapy (CBT), which was usually complemented with
graded exercise therapy (GET). Other proposed treatments are
specialised medical care, but also non-medical care by adaptive pacing,
pragmatic rehabilitation, or supportive listening. The 3 latter
treatments were considered unlikely to be sufficiently effective to
warrant recommendation [107]. In contrast, the PACE trial (in the
UK), applying CBT and GET, has reported significant improvement of
fatigue and physical functioning [108]. Also, the frequency of muscle
and joint pain was reduced, though the size of the effect was small
[109]. The outcome of the PACE trial suggests the number needed to
treat (NNT) to prevent physical deterioration would be approximately
14 [110]. The frequency of adverse events was not significantly
increased by treatment [110]. However, in a similar controlled study in
the Netherlands [111] objective parameters, such as employment
status, decreased from 18.3% to 14.9%, with the proportion of patients
living from sickness allowance increasing from 54% to 57% after one
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year. There is no evident explanation for the striking difference
between de results of the trials in the UK and in the Netherlands [112].

When comparing the long-term outcome after an average of 31
months of different treatments applied in the PACE trial, improvement
of physical functioning and fatigue reported by participants was
similar in those treated by CBT (Chalder fatigue questionnaire score:
-2.2), by GET (-1.3), by adaptive pacing treatment (-3.0), or by
specialist medical care (-3.3) [108,113]. Clearly the duration of follow-
up is of pivotal importance, and the balanced opinion should be that
the treatment approach using CBT with or without GET is not cost
effective [5].

Causal treatment may be directed against the alleged viral infection
using long-term intake of Valacyclovir that was found successful in
approximately 85% of patients with high titres of IgG antibodies to
herpes virus 6 (T-cell lymphotrophic virus) and herpes 4 (Epstein-Barr
virus) [114-117]. We do prescribe long-term Valacyclovir treatment in
patients with a high titre of IgM antibodies to EBV, indicating recent
infection that is probably still active. As far as we know, there have
been no trials of medication against retroviruses [118-120].

The possible usefulness of long-term antibiotic treatment against
bacterial infections, Borrelia in particular, is questionable [121]. It is
not recommended for the treatment of the so-called chronic Lyme
disease [39].

Adaptation of the way of life, and the family, social and professional
environment is necessary in order to reduce stressful factors to such an
extent that the limit of the capacity of stress adaptation is not exceeded.
The stress management skills can be improved by means of techniques
of relaxation and meditation such as Zen-yoga, transcendental
meditation, autogenous training or mindfulness [122,123]. In the long
term, mindfulness seems to be more beneficial to patient well-being
than cognitive behavioural therapy (CBT) [124,125].

Aside from the recommendations concerning a “healthy life style”
dietary prescriptions should be given, tobacco use must be prohibited,
alcohol consumption should be limited, and moderate exercising
should be encouraged. Many patients experience benefit from water-
aerobics (aqua-gym) which they prefer to “graded exercise therapy”
(GET).

Organ-directed treatment aims at correcting and suppressing the
immune disorder by depleting the B-lymphocytes using infusions of
the monoclonal antibody Rituximab (Mabthera®, Roche). This
treatment has resulted in moderate to important improvement of
fatigue in two thirds of patients [126], but needs to be repeated at
intervals in some patients. At present, a large multicentre trial is
ongoing including a higher number of patients. The cost of treatment
and potential adverse effects constitute major limitations to its more
general implementation.

Treatment with immune-modulators, such as hydroxychloroquine
or azathioprine, has not been tested so far, but intatolimod treatment
(a Tol-like Receptor-3 agonist that interferes with the production of
Interferon-1) was found efficient in one third of patients [127].

Gamma globulin administration was reported to be either
ineffective [128,129] or slightly effective, when given together with
anti-viral treatment [130].

In some patients with decreased cortisol response to stress and
deregulation of the day-night variation of the hypothalamo-pituitary-
adrenal axis [101,102] the effect of treatment with a substitution dose

of cortisol was explored. The outcome was, however, limited [130], and
did not even match the well-known side effects of long-term corticoid
treatment [131]. Also, patients using this treatment should be warned
that they may risk severe shock when under stress, during surgery, or
after an accident. In contrast, patients with low concentration of
dehydro-epi-androsterone sulphate in blood taken in the morning,
may benefit from substitution with DHEA given in a dose of 20 mg to
50 mg per day, to be taken after breakfast in order to mimic the
physiological day-night variation.

Hypothyroidism due to Hashimoto’s disease must be treated lege
artis with an adequate dose of L-thyroxine, sometimes combined with
trijodothyronine.

Treatment with intermittent high-dose intravenous
methylprednisolone infusions is inspired by the treatment applied in
patients suffering from chronic inflammatory demyelinising
polyneuropathy (CIPD) [132], and has offered relieve to some patients
with fibromyalgia.

Symptomatic treatment usually combines antidepressants
(commonly amitriptyline), with a sleeping pill, a muscular relaxant,
and pain killers varying from paracetamol to opiates. After some time
this approach becomes ineffective, while being addictive and impairing
cognitive functions [133]. Non-steroidal anti-inflammatory agents
(NSAI) may rarely relieve acute pain, but they are not indicated for
long-term treatment [134].

Gabapentine en Pregabaline have been registered for the treatment
of neuralgic pain [133]. These anti-epileptic drugs are, indeed, rather
effective in fibromyalgia [135-137], but patients often interrupt
treatment because of adverse effects such as sleepiness or dizziness
[138].

A series of intramuscular injections of high dose vitamins B
(cyanocobalamine, plus pyridoxine and thiamine) may temporarily
reduce fatigue, and it can be repeated a few times per year.

Complementary and alternative treatments [139] include
osteopathy or acupuncture, but nutriceutical food supplementation
provides the strongest general supportive effect [9]. The product we
have developed (Improve®, Nutriphyt, Oostkamp, Belgium) aims at
interfering with 5 aspects of the disease, namely: (1) antagonising
oxidative stress, (2) reducing inflammation, (3) optimising
mitochondrial function, (4) improving stress adaptation, (5)
decreasing epigenetic DNA-methylation. This is achieved by
combining divers plant extracts with vitamins [140], minerals and
amino acids, including the antioxidants astaxanthine (acting on items
1 and 2) and ubiquinone Q10 (1 and 3) [141,142], seleno-methionine
(5), zinc-picolinate (2), the natural anti-inflammatory pine bark
extract containing anthocyanidins (2), l-acetyl-carnitine (3) [143-145],
the phyto-adaptogen Lepidium meyenii (4) [146] or Rhodiola rosea (4
and 5) [147], and vitamins B6, B9 [148] and B12 (5). This nutriceutical
has no side effects [149] and it is made complete by the intake of the
long-chain poly-unsaturated omega 3 fatty acids docosahexaenoic
(DHA) acid and eicosapentaenoic acid (EPA) [150,151].

The sleep pattern can be improved by melatonin [152,153] which
also may enhance the pain-reducing effect of amitriptyline in patients
with fibromyalgia [154]. The effect of Melatonin can be reinforced by
adding the extracts of Crataegus (hawthorn) [155] and/or Passiflora
incarnata (passionflower) [156].

Patients presenting the “leaky gut” may benefit from a food
supplement (Mucoperm®, Nutriphyt Ltd, Oostkamp, Belgium)
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composed of several vitamins, zinc [157], digestive enzymes, pH-
regulators, oligosaccharides, and substances that optimise the
intestinal microbiome [97]. Some patients experience benefit from the
regular intake of probiotics or baker’s yeast (Saccharomyces cerevisiae)
that restore optimal gut microbiome, when accompanied by optimised
dietary habits. This is particularly the case in patients with irritable
bowel syndrome.

Experimental treatments: At present repetitive transcranial
magnetic stimulation (rTMS) [158,159] is being applied to a number of
patients, since this technique was reported to be successful in cases
with therapy-resistant myofascial pain [160] or depression [161].

In specific cases, with signs of white-matter encephalopathy,
neurotransmission and neuron function may possibly be improved by
4-amino-pyridine, the beneficial effect of which has been documented
in some patients with multiple sclerosis [162]. It is, however, too early
to make any suggestions about the potential effectiveness of these
treatments in patients with myalgic encephalopathy.

Balanced opinion: The efficiency of different methods of treatment
reported in the literature varies between hardly 20% and up to 90%,
largely dependent on the criteria that are used to assess the degree of
success [163]. In our experience the combination of the adaptation of
the way of life and the diet, together with mindfulness, nutriceutical
food supplementation, and water-aerobics is well-accepted by the
patients, and commonly results in a sufficient recovery to allow for the
majority of patients to resume work, albeit commonly in a part-time
mode only.

Conclusions
Systemic immune deregulation with excessive T-cell-mediated

immunoglobulin response is of pivotal importance in the pathogenesis
of fibromyalgia/chronic fatigue syndrome. Therefore, it is suggested to
rename this disease “systemic immune disorder”. The hypothesis that
exclusively incriminates stress maladaptation and neuro-sympathetic
dysfunction seems obsolete since these can only explain part of the
pathogenesis. Hence, the purely psycho-somatic therapeutic approach
with cognitive behaviour therapy and graded exercise generated little,
if any, benefit to the patients. Moreover, this so-called standard
treatment is sensed as stigmatising by the patients. While awaiting
more efficient causal therapies and knowing the remarkably diversity
of the disease, tailor-made organ-directed and complementary
treatments should be favoured.

References
1. Van Houdenhove B, Luyten P, Kempe S (2003) The stress adaptation

model of chronicfatiguesyndrome/fibromyalgia: an update. Tijdschrift
voor geneeskunde 69: 905-991.

2. Westhovens R (2014) The postpoliosyndrome. Brief aan de redactie
Tijdschrift voor Geneeskunde 70: 1223-1224.

3. Gupta A, Silman AJ, Ray D, Morriss R, Dickens C, et al. (2007) The role of
psychosocial factors in predicting the onset of chronic widespread pain:
results from a prospective population-based study. Rheumatology
(Oxford) 46: 666-671.

4. Heytens S, Bouwen A, Spooren D, Snoeck P, Van Dessel K, et al. (2014) A
multidisciplinary care-net for abnormal fatigue and
chronicfatiguesyndrome in east and west flanders. Tijdschrift voor
geneeskunde 70: 732-740.

5. Stordeur S, Thiry M, Eyssen M (2008) Chronicfatiguesyndrome:
diagnosis, treatment and care organization. KCE reports 88S.

6. Maes M, Twisk FN (2009) Chronic fatigue syndrome: la bête noire of the
Belgian health care system. Neuro Endocrinol Lett 30: 300-311.

7. VAPH (2013) Vlaams Agentschap voor personen met een Handicap.
8. Carruthers BM, van de Sande MI, De Meirleir KL, Klimas NG, Broderick

G, et al. (2011) Myalgic encephalomyelitis: International Consensus
Criteria. J Intern Med 270: 327-338.

9. Comhaire (2014) The internist’s view on myalgic encephalopathy and
complementary/alternative treatments. In: Hudson C (ed.) Chronic
Fatigue Syndrome: risk factors, management and impact on daily life.
Nova Science Publishers Inc, pp: 1-16.

10. Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS (1996)
Evidence based medicine: what it is and what it isn't. BMJ 312: 71-72.

11. Wolfe F (2003) Stop using the American College of Rheumatology
criteria in the clinic. J Rheumatol 30: 1671-1672.

12. Wolfe F, Clauw DJ, Fitzcharles M-A, Goldenberg DL, Katz RS, et al.
(2010) The American College of Rheumatology preliminary diagnostic
criteria and measurement of symptom severity. Arthritis Care Res
(Hoboken) 62: 600-610.

13. Current Case Definitions and Diagnostic Criteria, Terminology, and
Symptom Constructs and Clusters (2015) Committee on the Diagnostic
Criteria for Myalgic Encephalomyelitis/Chronic Fatigue Syndrome; Board
on the Health of Select Populations; Institute of Medicine. Washington
(DC): National Academies Press, USA.

14. Robertson P, Beynon S, Whybin R, Brennan C, Vollmer-Conna U, et al.
(2003) Measurement of EBV-IgG anti-VCA avidity aids the early and
reliable diagnosis of primary EBV infection. J Med Virol 70: 617-623.

15. Soto NE, Straus SE (2000) Chronic Fatigue Syndrome and Herpesviruses:
the Fading Evidence. Herpes 7: 46-50.

16. Landmark-Høyvik H, Reinertsen KV, Loge JH, Kristensen VN, Dumeaux
V, et al. (2010) The genetics and epigenetics of fatigue. PM R 2: 456-465.

17. Schlauch KA, Khaiboullina SF, De Meirleir KL, Rawat S, Petereit J, et al.
(2016) Genome-wide association analysis identifies genetic variations in
subjects with myalgic encephalomyelitis/chronic fatigue syndrome. Transl
Psychiatry 6: e730.

18. Löbel M, Mooslechner AA, Bauer S, Günther S, Letsch A, et al. (2015)
Polymorphism in COMT is associated with IgG3 subclass level and
susceptibility to infection in patients with chronic fatigue syndrome. J
Transl Med 13: 264.

19. Walton E, Liu J, Hass J, White T, Scholz M, et al. (2014) MB-COMT
promoter DNA methylation is associated with working-memory
processing in schizophrenia patients and healthy controls. Epigenetics 9:
1101-1107.

20. Rajeevan MS, Smith AK, Dimulescu I, Unger ER, Vernon SD, et al. (2007)
Glucocorticoid receptor polymorphism and haplotypes associated with
chronic fatigue syndrome. Genes Brain Behav 6: 167-176.

21. de Vega WC, Vernon SD, McGowan PO (2014) DNA methylation
modifications associated with chronic fatigue syndrome. PLoS One 9:
e104757.

22. Wong SY, Wong CK, Chan FW, Chan PK, Ngai K, et al. (2013) Chronic
psychosocial stress: does it modulate immunity to the influenza vaccine
in Hong Kong Chinese elderly caregivers? Age (Dordr) 35: 1479-1493.

23. Lucas RM, Ponsonby AL, Dear K (2007) Mid-life stress is associated with
both up- and down-regulation of markers of humoral and cellular
immunity. Stress 10: 351-361.

24. Loevinger BL, Shirtcliff EA, Muller D, Alonso C, Coe CL (2012)
Delineating psychological and biomedical profiles in a heterogeneous
fibromyalgia population using cluster analysis. Clin Rheumatol 31:
677-685.

25. Thambirajah AA, Sleigh K, Stiver HG, Chow AW (2008) Differential heat
shock protein response to strenuous standardized exercise in chronic
fatigue syndrome patients and matched healthy controls. Clin Invest Med
31: E319-E327.

26. Craddock CG (1978) Corticosteroid-induced lymphopenia,
immunosuppression, and body defense. Ann Intern Med 88: 564-566.

Citation: Comhaire F and Devriendt G (2016) Chronic Fatigue Syndrome (CFS) or “Systemic Immune Disorder” (SID)?. Intern Med 6: 225. doi:
10.4172/2165-8048.1000225

Page 6 of 10

Intern Med, an open access journal
ISSN:2165-8048

Volume 6 • Issue 5 • 1000225

http://dx.doi.org/10.2143/TVG.69.19.2001465
http://dx.doi.org/10.2143/TVG.69.19.2001465
http://dx.doi.org/10.2143/TVG.69.19.2001465
https://dx.doi.org/10.1093/rheumatology/kel363
https://dx.doi.org/10.1093/rheumatology/kel363
https://dx.doi.org/10.1093/rheumatology/kel363
https://dx.doi.org/10.1093/rheumatology/kel363
https://kce.fgov.be/sites/default/files/page_documents/d20081027360_0_0.pdf
https://kce.fgov.be/sites/default/files/page_documents/d20081027360_0_0.pdf
http://www.vaph.be
https://dx.doi.org/10.1111/j.1365-2796.2011.02428.x
https://dx.doi.org/10.1111/j.1365-2796.2011.02428.x
https://dx.doi.org/10.1111/j.1365-2796.2011.02428.x
http://dx.doi.org/10.1136/bmj.312.7023.71
http://dx.doi.org/10.1136/bmj.312.7023.71
https://dx.doi.org/10.1002/acr.20140
https://dx.doi.org/10.1002/acr.20140
https://dx.doi.org/10.1002/acr.20140
https://dx.doi.org/10.1002/acr.20140
http://dx.doi.org/10.1002/jmv.10439
http://dx.doi.org/10.1002/jmv.10439
http://dx.doi.org/10.1002/jmv.10439
http://dx.doi.org/10.1016/j.pmrj.2010.04.003
http://dx.doi.org/10.1016/j.pmrj.2010.04.003
https://dx.doi.org/10.1038/tp.2015.208
https://dx.doi.org/10.1038/tp.2015.208
https://dx.doi.org/10.1038/tp.2015.208
https://dx.doi.org/10.1038/tp.2015.208
https://dx.doi.org/10.1186/s12967-015-0628-4
https://dx.doi.org/10.1186/s12967-015-0628-4
https://dx.doi.org/10.1186/s12967-015-0628-4
https://dx.doi.org/10.1186/s12967-015-0628-4
https://dx.doi.org/10.4161/epi.29223
https://dx.doi.org/10.4161/epi.29223
https://dx.doi.org/10.4161/epi.29223
https://dx.doi.org/10.4161/epi.29223
https://dx.doi.org/10.1111/j.1601-183X.2006.00244.x
https://dx.doi.org/10.1111/j.1601-183X.2006.00244.x
https://dx.doi.org/10.1111/j.1601-183X.2006.00244.x
https://dx.doi.org/10.1371/journal.pone.0104757
https://dx.doi.org/10.1371/journal.pone.0104757
https://dx.doi.org/10.1371/journal.pone.0104757
https://dx.doi.org/10.1007/s11357-012-9449-z
https://dx.doi.org/10.1007/s11357-012-9449-z
https://dx.doi.org/10.1007/s11357-012-9449-z
http://dx.doi.org/10.1080/10253890701379023
http://dx.doi.org/10.1080/10253890701379023
http://dx.doi.org/10.1080/10253890701379023
https://dx.doi.org/10.1007/s10067-011-1912-1
https://dx.doi.org/10.1007/s10067-011-1912-1
https://dx.doi.org/10.1007/s10067-011-1912-1
https://dx.doi.org/10.1007/s10067-011-1912-1
https://dx.doi.org/10.7326/0003-4819-88-4-564
https://dx.doi.org/10.7326/0003-4819-88-4-564


27. Segerstrom SC, Miller GE (2004) Psychological stress and the human
immune system: a meta-analytic study of 30 years of inquiry. Psychol Bull
130: 601-630.

28. Singh N, Perfect JR (2007) Immune reconstitution syndrome and
exacerbation of infections after pregnancy. Clin Infect Dis 45: 1192-1199.

29. Coe CL (1999) Concepts and models of immunological changes during
prolonged stress. In: Schedlowski M (ed.), Uwe Tewes
Psychoneuroimmunology: an interdisciplinary introduction Springer
science & business media, pp: 321.

30. Ziemssen T, Kern S (2007) Psychoneuroimmunology--cross-talk between
the immune and nervous systems. J Neurol 254 : II8- II11.

31. Chrousos GP, Gold PW (1992) The concepts of stress and stress system
disorders. Overview of physical and behavioral homeostasis. JAMA 267:
1244-1252.

32. Glaser R, Pearson GR, Bonneau RH, Esterling BA, Atkinson C, et al.
(1993) Stress and the memory T-cell response to the Epstein-Barr virus in
healthy medical students. Health Psychol 12: 435-442.

33. Pender MP (2012) CD8+ T-Cell Deficiency, Epstein-Barr Virus Infection,
Vitamin D Deficiency, and Steps to Autoimmunity: A Unifying
Hypothesis. Autoimmune Dis 2012: 189096.

34. Fagundes CP, Jaremka LM, Glaser R, Alfano CM, Povoski SP, et al. (2014)
Attachment anxiety is related to Epstein-Barr virus latency. Brain Behav
Immun 41: 232-238.

35. Bradley AS, Ford B, Bansal AS (2013) Altered functional B cell subset
populations in patients with chronic fatigue syndrome compared to
healthy controls. Clin Exp Immunol 172: 73-80.

36. Morris G, Berk M, Galecki P, Maes M (2014) The emerging role of
autoimmunity in myalgic encephalomyelitis/chronic fatigue syndrome
(ME/cfs). Mol Neurobiol 49: 741-756.

37. Maes M, Bosmans E, Kubera M (2015) Increased expression of activation
antigens on CD8+ T lymphocytes in Myalgic Encephalomuelits/chronic
fatigue syndrome: inverse association with lowered CD19+ expression
and CD4+/CD8+ ratio, but no associations with (auto)immune, leaky
gut, oxidative and nitrosative stress biomarkers. Neuro Endocrinol Lett
19: 439-446.

38. Finoulst M, Vankrunkelsven P, Lagrou K (2014) Is chronic fatigue
syndrome in reality sometimes chronic Lyme’s disease? Tijdschrift voor
geneeskunde 70: 464-467.

39. CDC (2016) Post-Treatment Lyme Disease Syndrome. Centers for
Disease Control and Prevention.

40. Valentine-Thon E, Ilsemann K, Sandkamp M (2007) A novel lymphocyte
transformation test (LTT-MELISA) for Lyme borreliosis. Diagn Microbiol
Infect Dis 57: 27-34.

41. Bouquet J, Soloski MJ, Swei A, Cheadle C, Federman S, et al. (2016)
Longitudinal transcriptome analysis reveals a sustained differential gene
expression signature in patients treated for acute Lyme disease. MBio 7:
e00100-e00116.

42. Bansal AS, Bradley AS, Bishop KN, Kiani-Alikhan S, Ford B (2012)
Chronic fatigue syndrome, the immune system and viral infection. Brain
Behav Immun 26: 24-31.

43. Martin F, Taylor GP, Jacobson S (2014) Inflammatory manifestations of
HTLV-and their therapeutic options. Expert Rev Clin Immunol 10:
1531-1546.

44. Kawai H, Inui T, Kashiwagi S, Tsuchihashi T, Masuda K, et al. (1992)
HTLV-I infection in patients with autoimmune thyroiditis (Hashimoto's
thyroiditis). J Med Virol 38: 138-141.

45. Mizokami T, Okamura K, Ikenoue H, Sato K, Kuroda T, et al. (1994) A
high prevalence of human T-lymphotropic virus type I carriers in patients
with antithyroid antibodies. Thyroid 4: 415-419.

46. Chang CM, Warren JL, Engels EA (2012) Chronic fatigue syndrome and
subsequent risk of cancer among elderly US adults. Cancer 118:
5929-5936.

47. Levine PH, Peterson D, McNamee FL, O'Brien K, Gridley G, et al. (1992)
Does chronic fatigue syndrome predispose to non-Hodgkin's lymphoma?
Cancer Res 52: 5516s-5518s.

48. Jason LA, Corradi K, Gress S, Williams S, Torres-Harding S (2006) Causes
of death among patients with chronic fatigue syndrome. Health Care
Women Int 27: 615-626.

49. Klimas NG, Salvato FR, Morgan R, Fletcher MA (1990) Immunologic
abnormalities in chronic fatigue syndrome. J Clin Microbiol 28:
1403-1410.

50. Hornig M, Montoya JG, Klimas NG, Levine S, Felsenstein D, et al. (2015)
Distinct plasma immune signatures in ME/CFS are present early in the
course of illness. Sci Adv 1: e1400121.

51. Sutkowski N, Conrad B, Thorley-Lawson DA, Huber BT (2001) Epstein-
Barr virus transactivates the human endogenous retrovirus HERV-K18
that encodes a superantigen. Immunity 15: 579-589.

52. de la Hera B, Varadé J, Garcia-Montojo M, Lamas JR, de la Encarnación
A, et al. (2013) Role of human endogenous retrovirus HERV-K18 in
autoimmune disease susceptibility: study in the Spanish population and
meta-analysis. PLoS One 8: e62090.

53. Migliorini P, Baldini C, Rocchi V, Bombardieri S (2005) Anti-Sm and
anti-RNP antibodies. Autoimmunity 38: 47-54.

54. Hickie IB, Bansal AS, Kirk KM, Lloyd AR, Martin NG (2001) A twin
study of the etiology of prolonged fatigue and immune activation. Twin
Res 4: 94-102.

55. Lorusso L, Mikhaylova SV, Capelli E, Ferrari D, Ngonga GK, et al. (2009)
Immunological aspects of chronic fatigue syndrome. Autoimmun Rev 8:
287-291.

56. Maes M, Mihaylova I, Kubera M, Uytterhoeven M, Vrydags N, et al.
(2009) Increased 8-hydroxy-deoxyguanosine, a marker of oxidative
damage to DNA, in major depression and myalgic encephalomyelitis/
chronic fatigue syndrome. Neuro Endocrinol Lett 30: 715-722.

57. Vernon SD, Whistler T, Cameron B, Hickie IB, Reeves WC, et al. (2006)
Preliminary evidence of mitochondrial dysfunction associated with post-
infective fatigue after acute infection with Epstein Barr virus. BMC Infect
Dis 6: 15.

58. Filler K, Lyon D, Bennett J, McCain N, Elswick R, et al. (2014)
Association of Mitochondrial Dysfunction and Fatigue: A Review of the
Literature. BBA Clin 1: 12-23.

59. Armstrong CW, McGregor NR, Butt HL, Gooley PR (2014) Metabolism
in chronic fatigue syndrome. Adv Clin Chem 66: 121-172.

60. Morris G, Maes M (2014) Mitochondrial dysfunctions in myalgic
encephalomyelitis/chronic fatigue syndrome explained by activated
immune-inflammatory, oxidative and nitrosative pathways. Metab Brain
Dis 29: 19-36.

61. Brown AE, Jones DE, Walker M, Newton JL (2015) Abnormalities of
AMPK activation and glucose uptake in cultured skeletal muscle cells
from individuals with chronic fatigue syndrome. PLoS One 10: e0122982.

62. Meeus M, Nijs J, Hermans L, Goubert D, Calders P (2013) The role of
mitochondrial dysfunction due to oxidative and nitrosative stress in the
chronic pain and chronic fatigue syndrome and fibromyalgia patients:
peripheral and central mechanisms as therapeutic targets? Expert Opin
Ther Targets 17: 1081-1089.

63. Lengert N, Drossel B2 (2015) In silico analysis of exercise intolerance in
myalgic encephalomyelitis/chronic fatigue syndrome. Biophys Chem 202:
21-31.

64. Vermeulen RC, Kurk RM, Visser FC, Sluiter W, Scholte HR (2010)
Patients with chronic fatigue syndrome performed worse than controls in
a controlled repeated exercise study despite a normal oxidative
phosphorilation capacity. J Transl Med 8: 93.

65. Harrington ME (2012) Neurobiological studies of fatigue. Prog Neurobiol
99: 93-105.

66. Bower JE (2012) Fatigue, brain, behavior, and immunity: summary of the
2012 Named Series on fatigue. Brain Behav Immun 26: 1220-1223.

67. Bested AC, Saunders PR, Logan AC (2001) Chronic fatigue syndrome:
neurological findings may be related to blood-brain barrier permeability.
Med Hypotheses 57: 231-237.

68. Abbott NJ, Rönnbäck L, Hansson E (2006) Astrocyte-endothelial
interactions at the blood-brain barrier. Nat Rev Neurosci 7: 41-53.

Citation: Comhaire F and Devriendt G (2016) Chronic Fatigue Syndrome (CFS) or “Systemic Immune Disorder” (SID)?. Intern Med 6: 225. doi:
10.4172/2165-8048.1000225

Page 7 of 10

Intern Med, an open access journal
ISSN:2165-8048

Volume 6 • Issue 5 • 1000225

https://dx.doi.org/10.1037%2F0033-2909.130.4.601
https://dx.doi.org/10.1037%2F0033-2909.130.4.601
https://dx.doi.org/10.1037%2F0033-2909.130.4.601
http://dx.doi.org/10.1086/522182
http://dx.doi.org/10.1086/522182
http://dx.doi.org/10.1007/s00415-007-2003-8
http://dx.doi.org/10.1007/s00415-007-2003-8
https://dx.doi.org/10.1001/jama.1992.03480090092034
https://dx.doi.org/10.1001/jama.1992.03480090092034
https://dx.doi.org/10.1001/jama.1992.03480090092034
http://dx.doi.org/10.1155/2012/189096
http://dx.doi.org/10.1155/2012/189096
http://dx.doi.org/10.1155/2012/189096
https://dx.doi.org/10.1016/j.bbi.2014.04.002
https://dx.doi.org/10.1016/j.bbi.2014.04.002
https://dx.doi.org/10.1016/j.bbi.2014.04.002
https://dx.doi.org/10.1111/cei.12043
https://dx.doi.org/10.1111/cei.12043
https://dx.doi.org/10.1111/cei.12043
http://dx.doi.org/10.1007/s12035-013-8553-0
http://dx.doi.org/10.1007/s12035-013-8553-0
http://dx.doi.org/10.1007/s12035-013-8553-0
www://cdc.gov/lyme/postids/
www://cdc.gov/lyme/postids/
http://dx.doi.org/10.1016/j.diagmicrobio.2006.06.008
http://dx.doi.org/10.1016/j.diagmicrobio.2006.06.008
http://dx.doi.org/10.1016/j.diagmicrobio.2006.06.008
https://dx.doi.org/10.1128/mBio.00100-16
https://dx.doi.org/10.1128/mBio.00100-16
https://dx.doi.org/10.1128/mBio.00100-16
https://dx.doi.org/10.1128/mBio.00100-16
http://dx.doi.org/10.1016/j.bbi.2011.06.016
http://dx.doi.org/10.1016/j.bbi.2011.06.016
http://dx.doi.org/10.1016/j.bbi.2011.06.016
http://dx.doi.org/10.1586/1744666X.2014.966690
http://dx.doi.org/10.1586/1744666X.2014.966690
http://dx.doi.org/10.1586/1744666X.2014.966690
https://dx.doi.org/10.1002/jmv.1890380212
https://dx.doi.org/10.1002/jmv.1890380212
https://dx.doi.org/10.1002/jmv.1890380212
http://dx.doi.org/10.1089/thy.1994.4.415
http://dx.doi.org/10.1089/thy.1994.4.415
http://dx.doi.org/10.1089/thy.1994.4.415
https://dx.doi.org/10.1002/cncr.27612
https://dx.doi.org/10.1002/cncr.27612
https://dx.doi.org/10.1002/cncr.27612
http://dx.doi.org/10.1080/07399330600803766
http://dx.doi.org/10.1080/07399330600803766
http://dx.doi.org/10.1080/07399330600803766
https://dx.doi.org/10.1126/sciadv.1400121
https://dx.doi.org/10.1126/sciadv.1400121
https://dx.doi.org/10.1126/sciadv.1400121
http://dx.doi.org/10.1016/S1074-7613(01)00210-2
http://dx.doi.org/10.1016/S1074-7613(01)00210-2
http://dx.doi.org/10.1016/S1074-7613(01)00210-2
https://dx.doi.org/10.1371/journal.pone.0062090
https://dx.doi.org/10.1371/journal.pone.0062090
https://dx.doi.org/10.1371/journal.pone.0062090
https://dx.doi.org/10.1371/journal.pone.0062090
http://dx.doi.org/10.1080/08916930400022715
http://dx.doi.org/10.1080/08916930400022715
https://doi.org/10.1375/twin.4.2.94
https://doi.org/10.1375/twin.4.2.94
https://doi.org/10.1375/twin.4.2.94
http://dx.doi.org/10.1016/j.autrev.2008.08.003
http://dx.doi.org/10.1016/j.autrev.2008.08.003
http://dx.doi.org/10.1016/j.autrev.2008.08.003
https://dx.doi.org/10.1186/1471-2334-6-15
https://dx.doi.org/10.1186/1471-2334-6-15
https://dx.doi.org/10.1186/1471-2334-6-15
https://dx.doi.org/10.1186/1471-2334-6-15
https://dx.doi.org/10.1016/j.bbacli.2014.04.001
https://dx.doi.org/10.1016/j.bbacli.2014.04.001
https://dx.doi.org/10.1016/j.bbacli.2014.04.001
https://dx.doi.org/10.1007/s11011-013-9435-x
https://dx.doi.org/10.1007/s11011-013-9435-x
https://dx.doi.org/10.1007/s11011-013-9435-x
https://dx.doi.org/10.1007/s11011-013-9435-x
https://dx.doi.org/10.1371/journal.pone.0122982
https://dx.doi.org/10.1371/journal.pone.0122982
https://dx.doi.org/10.1371/journal.pone.0122982
https://dx.doi.org/10.1517/14728222.2013.818657
https://dx.doi.org/10.1517/14728222.2013.818657
https://dx.doi.org/10.1517/14728222.2013.818657
https://dx.doi.org/10.1517/14728222.2013.818657
https://dx.doi.org/10.1517/14728222.2013.818657
http://dx.doi.org/10.1016/j.bpc.2015.03.009
http://dx.doi.org/10.1016/j.bpc.2015.03.009
http://dx.doi.org/10.1016/j.bpc.2015.03.009
https://dx.doi.org/10.1186/1479-5876-8-93
https://dx.doi.org/10.1186/1479-5876-8-93
https://dx.doi.org/10.1186/1479-5876-8-93
https://dx.doi.org/10.1186/1479-5876-8-93
https://dx.doi.org/10.1016/j.pneurobio.2012.07.004
https://dx.doi.org/10.1016/j.pneurobio.2012.07.004
http://dx.doi.org/10.1016/j.bbi.2012.08.009
http://dx.doi.org/10.1016/j.bbi.2012.08.009
https://dx.doi.org/10.1054/mehy.2001.1306
https://dx.doi.org/10.1054/mehy.2001.1306
https://dx.doi.org/10.1054/mehy.2001.1306
http://dx.doi.org/10.1038/nrn1824
http://dx.doi.org/10.1038/nrn1824


69. van de Haar HJ, Burgmans S, van Osch JFA, van Buchem MA, Muller M,
et al. (2016) Blood-brain barrier leakage in patients with early Alzheimer
disease. Radiology 281: 527-535.

70. Shungu DC, Weiduschat N, Murrough JW, Mao X, Pillemer S, et al.
(2012) Increased ventricular lactate in chronic fatigue syndrome. III;
Relationship to cortical glutathione and clinical symptoms implicate
oxidative stress in disorder pathophysiology. NMR Biomed 25:
1073-1087.

71. Naviaux RK, Naviaux JC, Li K, Bright AT, Alaynick WA, et al. (2016)
Metabolic features of chronic fatigue syndrome. Proc Natl Acad Sci U S A
113: E5472-E5480.

72. Neary P, Roberts AD, Leavins N, Harrison MF, Croll JC, et al. (2008)
Prefrontal cortex oxygenation during incremental exercise in chronic
fatigue syndrome. Clin Physiol Funct Imaging 28: 364-372.

73. Miller AH, Jones JF, Drake DF, Tian H, Unger ER, et al. (2014) Decreased
basal ganglia activation in subjects with chronic fatigue syndrome:
association with symptoms of fatigue. PLoS One 9: e98156.

74. Barnden LR, Crouch B, Kwiatek R, Burnet R, Del Fante P (2015)
Evidence in chronic fatigue syndrome for severity-dependent
upregulation of prefrontal myelination that is independent of anxiety and
depression. NMR Biomed 28: 404-413.

75. Zeineh MM, Kang J, Atlas SW, Raman MM, Reiss AL, et al. (2015) Right
arcuate fasciculus abnormality in chronic fatigue syndrome. Radiology
274: 517-526.

76. Gay CW, Robinson ME, Lai S, O'Shea A, Craggs JG, et al. (2016)
Abnormal resting-state functional connectivity in patients with chronic
fatigue syndrome: results of seed and data-driven analysis. Brain Connect
6: 48-56.

77. Nakatomi Y, Mizuno K, Ishii A, Wada Y, Tanaka M, et al. (2014)
Neuroinflammation in Patients with Chronic Fatigue Syndrome/Myalgic
Encephalomyelitis: An ¹¹C-(R)-PK11195 PET Study. J Nucl Med 55:
945-950.

78. Maes M (2015) A new case definition of neuro-inflammatory and
oxidative fatigue (NIOF), a neuroprogressive disorder, formerly known as
chronic fatigue syndrome or myalgic encephalitis: result of multivariate
pattern recognition methods and external validation bio neuro-immune
biomarkers. Neuro endocrinol Lett 36: 320-329.

79. Prinsen H, Heerschap A, Bleijenberg G, Zwarts MJ, Leer JWH, et al.
(2013) Magnetic resonance spectroscopic imaging and volumetric
measurements of the brain in patients with postcancer fatigue: a
randomized controlled trial. PLoS One 8: e74638.

80. Rayhan RU, Stevens BW, Timbol CR, Adewuyi O, Walitt B, et al. (2013)
Increased brain white matter axial diffusivity associated with fatigue, pain
and hyperalgesia in Gulf War illness. PLoS One 8: e58493.

81. Passos IC, Vasconcelos-Moreno MP, Costa LG, Kunz M, Brietzke E, et al.
(2015) Inflammatory markers in post-traumatic stress disorder: a
systematic review, meta-analysis, and meta-regression. Lancet Psychiatry
2: 1002-1012.

82. Lattie EG, Antoni MH, Fletcher MA, Penedo F, Czaja S, et al. (2012)
Stress management skills, neuroimmune processes and fatigue levels in
persons with chronic fatigue syndrome. Brain Behav Immun 26: 849-858.

83. Landi A, Broadhurst D, Vernon SD, Tyrrell DL, Houghton M (2015)
Reductions in circulating levels of Il-16, Il-7 and VEGF-A in myalgic
encephalomyelitis/chronic fatigue syndrome. Cytokine 78: 27-36.

84. Rodrigues DH, Leles BP, Costa VV, Miranda AS, Cisalpino D, et al. (2016)
Il-1ß is involved with generation of pain in experimental autoimmune
encephalomyelitis. Mol Neurobiol 53: 6540.

85. Mena IG (2009) Neurospect Imagenologia functional en psiquiatria.
Alasbimn Journal.

86. Biswal B, Kunwar P, Natelson BH (2011) Cerebral blood flow is reduced
in chronic fatigue syndrome as assessed by arterial spin labeling. J Neurol
Sci 301: 9-11.

87. Storkebaum E, Carmeliet P (2004) VEGF: a critical player in
neurodegeneration. J Clin Invest 113: 14-18.

88. Lehotsky J, Petras M, Kovalska M, Tothova B, Drgova A, et al. (2015)
Mechanisms involved in the ischemic tolerance in brain: effect of the
homocysteine. Cell Mol Neurobiol 35: 7-15.

89. Regland B, Anderson M, Abrahamsson L, Bagby J, Dyrehag LE, et al.
(1997) Increased concentrations of homocysteine in the cerebrospinal
fluid in patients with fibromyalgia and chronic fatigue syndrome. Scand J
Rheumatol 26: 301-307.

90. Van Cauwenbergh D, Nijs J, Kos D, Van Weijnen L, Struyf F, et al. (2014)
Malfunctioning of the autonomic nervous system in patients with chronic
fatigue syndrome: a systematic literature review. Eur J Clin Invest 44:
516-526.

91. Reynolds GK, Lewis DP, Richardson AM, Lidbury BA (2014)
Comorbidity of postural orthostatic tachycardia syndrome and chronic
fatigue syndrome in an Australian cohort. J Intern Med 275: 409-417.

92. Henningsen P, Jakobsen T, Schiltenwolf M, Weiss MG (2005)
Somatization revisited: diagnosis and perceived causes of common
mental disorders. J Nerv Ment Dis 193: 85-92.

93. Giloteaux L, Goodrich JK, Walters WA, Levine SM, Ley SM, et al. (2016)
Reduced diversity and altered composition of the gut microbiome in
individuals with myalgic encephalomyelitis/chronic fatigue syndrome.
Microbiome 4: 30.

94. Frémont M, Coomans D, Massart S, De Meirleir K (2013) High-throuput
16S rRNA gene sequencing reveals alterations of intestinal microbiota in
myalgic encephalomyelitis/chronic fatigue syndrome patients. Anaerobe
22: 50-56.

95. Montiel-Castro AJ, Gonzalez-Cervantes RM, Bravo-Ruiseco G, Pacheco-
Lopez G (2013) The microbiota-gut-brain axis: neurobehavioral
correlates, health and sociality. Front Integr Neurosci 7: 70.

96. Koloski NA, Jones M, Talley NJ (2016) Evidence that independent gut-to-
brain and brain-to-gut pathways operate in the irritable bowel syndrome
and functional dyspepsia: a 1-year population-based prospective study.
Aliment Pharmacol Ther 44: 592-600.

97. Maes M, Leunis JC (2008) Normalization of leaky gut in chronic fatigue
syndrome (CFS) is accompanied by a clinical improvement: effect of age,
duration of illness and the translocation of LPS from gram-negative
bacteria. Neuro Endocrinol Lett 29: 902-910.

98. Hollander D (1999) Intestinal permeability, leaky gut, and intestinal
disorders. Curr Gastroenterol Rep 1: 410-416.

99. Choi DH, Kim HS (2015) Quantitative analysis of nailfold capillary
morphology in patients with fibromyalgia. Korean J Intern Med 30:
531-537.

100. Frödin T, Bengtsson A, Skogh M (1988) Nail fold capillaroscopy findings
in patients with primary fibromyalgia. Clin Rheumato l 7: 384-388.

101. Van Den Eede F, Moorkens G, Van Houdenhove B, Cosyns P, Claes SJ
(2007) Hypothalamic-pituitary-adrenal axis function in chronic fatigue
syndrome. Neuropsychobiology 55: 112-120.

102. Roberts AD, Wessely S, Chalder T, Papadopoulos A, Cleare AJ (2004)
Salivary cortisol response to awakening in chronic fatigue syndrome. Br J
Psychiatry 184: 136-141.

103. Nater UM, Youngblood LS, Jones JF, Unger ER, Miller AH, et al. (2008)
Alterations in diurnal salivary cortisol rhythm in a population-based
sample of cases with chronic fatigue syndrome. Psychosom Med 70:
298-305.

104. Peroutka SJ (1998) Chronic fatigue disorders: an inappropriate response
to arginine vasopressin? Med Hypotheses 50: 521-523.

105. Haliloglu S, Carlioglu A, Akdeniz D, Karaaslan Y, Kosar A (2014)
Fibromyalgia in patients with other rheumatic diseases: prevalence and
relationship with disease activity. Rheumatol Int 34: 1275-1280.

106. Bansal AS (2016) Investigating unexplained fatigue in general practice
with a particular focus on CFS/ME. BMC Family Practice. 17: 81.

107. Richardson G, Epstein D, Chew-Graham C, Dowrick C, Bentall RP, et al.
(2013) Cost-effectiveness of supported self-management for CFS/ME
patients in primary care. BMC Fam Pract 14: 12.

Citation: Comhaire F and Devriendt G (2016) Chronic Fatigue Syndrome (CFS) or “Systemic Immune Disorder” (SID)?. Intern Med 6: 225. doi:
10.4172/2165-8048.1000225

Page 8 of 10

Intern Med, an open access journal
ISSN:2165-8048

Volume 6 • Issue 5 • 1000225

https://dx.doi.org/10.1148/radiol.2016152244
https://dx.doi.org/10.1148/radiol.2016152244
https://dx.doi.org/10.1148/radiol.2016152244
https://dx.doi.org/10.1002/nbm.2772
https://dx.doi.org/10.1002/nbm.2772
https://dx.doi.org/10.1002/nbm.2772
https://dx.doi.org/10.1002/nbm.2772
https://dx.doi.org/10.1002/nbm.2772
https://dx.doi.org/10.1111/j.1475-097X.2008.00822.x
https://dx.doi.org/10.1111/j.1475-097X.2008.00822.x
https://dx.doi.org/10.1111/j.1475-097X.2008.00822.x
https://dx.doi.org/10.1371/journal.pone.0098156
https://dx.doi.org/10.1371/journal.pone.0098156
https://dx.doi.org/10.1371/journal.pone.0098156
https://dx.doi.org/10.1002/nbm.3261
https://dx.doi.org/10.1002/nbm.3261
https://dx.doi.org/10.1002/nbm.3261
https://dx.doi.org/10.1002/nbm.3261
http://dx.doi.org/10.1148/radiol.14141079
http://dx.doi.org/10.1148/radiol.14141079
http://dx.doi.org/10.1148/radiol.14141079
https://dx.doi.org/10.1089/brain.2015.0366
https://dx.doi.org/10.1089/brain.2015.0366
https://dx.doi.org/10.1089/brain.2015.0366
https://dx.doi.org/10.1089/brain.2015.0366
http://dx.doi.org/10.2967/jnumed.113.131045
http://dx.doi.org/10.2967/jnumed.113.131045
http://dx.doi.org/10.2967/jnumed.113.131045
http://dx.doi.org/10.2967/jnumed.113.131045
https://dx.doi.org/10.1371%2Fjournal.pone.0074638
https://dx.doi.org/10.1371%2Fjournal.pone.0074638
https://dx.doi.org/10.1371%2Fjournal.pone.0074638
https://dx.doi.org/10.1371%2Fjournal.pone.0074638
https://dx.doi.org/10.1371/journal.pone.0058493
https://dx.doi.org/10.1371/journal.pone.0058493
https://dx.doi.org/10.1371/journal.pone.0058493
http://dx.doi.org/10.1016/S2215-0366%2815%2900309-0
http://dx.doi.org/10.1016/S2215-0366%2815%2900309-0
http://dx.doi.org/10.1016/S2215-0366%2815%2900309-0
http://dx.doi.org/10.1016/S2215-0366%2815%2900309-0
https://dx.doi.org/10.1016/j.bbi.2012.02.008
https://dx.doi.org/10.1016/j.bbi.2012.02.008
https://dx.doi.org/10.1016/j.bbi.2012.02.008
https://dx.doi.org/10.1016/j.cyto.2015.11.018
https://dx.doi.org/10.1016/j.cyto.2015.11.018
https://dx.doi.org/10.1016/j.cyto.2015.11.018
https://dx.doi.org/10.1007/s12035-015-9552-0
https://dx.doi.org/10.1007/s12035-015-9552-0
https://dx.doi.org/10.1007/s12035-015-9552-0
https://dx.doi.org/10.1016/j.jns.2010.11.018
https://dx.doi.org/10.1016/j.jns.2010.11.018
https://dx.doi.org/10.1016/j.jns.2010.11.018
https://dx.doi.org/10.1172/JCI20682
https://dx.doi.org/10.1172/JCI20682
http://dx.doi.org/10.1007/s10571-014-0112-3
http://dx.doi.org/10.1007/s10571-014-0112-3
http://dx.doi.org/10.1007/s10571-014-0112-3
http://dx.doi.org/10.3109/03009749709105320
http://dx.doi.org/10.3109/03009749709105320
http://dx.doi.org/10.3109/03009749709105320
http://dx.doi.org/10.3109/03009749709105320
http://dx.doi.org/10.1111/eci.12256
http://dx.doi.org/10.1111/eci.12256
http://dx.doi.org/10.1111/eci.12256
http://dx.doi.org/10.1111/eci.12256
http://dx.doi.org/10.1111/joim.12161
http://dx.doi.org/10.1111/joim.12161
http://dx.doi.org/10.1111/joim.12161
https://dx.doi.org/10.1016/j.anaerobe.2013.06.002
https://dx.doi.org/10.1016/j.anaerobe.2013.06.002
https://dx.doi.org/10.1016/j.anaerobe.2013.06.002
https://dx.doi.org/10.1016/j.anaerobe.2013.06.002
https://dx.doi.org/10.3389%2Ffnint.2013.00070
https://dx.doi.org/10.3389%2Ffnint.2013.00070
https://dx.doi.org/10.3389%2Ffnint.2013.00070
https://dx.doi.org/10.1111/apt.13738
https://dx.doi.org/10.1111/apt.13738
https://dx.doi.org/10.1111/apt.13738
https://dx.doi.org/10.1111/apt.13738
https://dx.doi.org/10.3904%2Fkjim.2015.30.4.531')
https://dx.doi.org/10.3904%2Fkjim.2015.30.4.531')
https://dx.doi.org/10.3904%2Fkjim.2015.30.4.531')
https://dx.doi.org/10.1007/BF02239197
https://dx.doi.org/10.1007/BF02239197
http://dx.doi.org/10.1159/000104468
http://dx.doi.org/10.1159/000104468
http://dx.doi.org/10.1159/000104468
https://dx.doi.org/10.1192/bjp.184.2.136
https://dx.doi.org/10.1192/bjp.184.2.136
https://dx.doi.org/10.1192/bjp.184.2.136
http://dx.doi.org/10.1097/PSY.0b013e3181651025
http://dx.doi.org/10.1097/PSY.0b013e3181651025
http://dx.doi.org/10.1097/PSY.0b013e3181651025
http://dx.doi.org/10.1097/PSY.0b013e3181651025
http://dx.doi.org/10.1007/s00296-014-2972-8
http://dx.doi.org/10.1007/s00296-014-2972-8
http://dx.doi.org/10.1007/s00296-014-2972-8
https://dx.doi.org/10.1186/s12875-016-0493-0
https://dx.doi.org/10.1186/s12875-016-0493-0
https://dx.doi.org/10.1186/1471-2296-14-12')
https://dx.doi.org/10.1186/1471-2296-14-12')
https://dx.doi.org/10.1186/1471-2296-14-12')


108. Sharpe M, Goldsmith KA, Johnson AL, Chalder T, Walker J, et al. (2015)
Rehabilitative treatments for chronic fatigue syndrome: long-term follow-
up from the PACE trial. Lancet Psychiatry 2: 1067-1074.

109. Bourke JH, Johnson AL, Sharpe M, Chalder T, White PD (2014) Pain in
chronic fatigue syndrome: response to rehabilitative treatments in the
PACE trial. Psychol Med 44: 1545-1552.

110. Dougall D, Johnson A, Goldsmith K, Sharpe M, Angus B, et al. (2014)
Adverse events and deterioration reported by participants in the PACE
trial of therapies for chronic fatigue syndrome. J Psychosom Res 77:
20-26.

111. Severens JL, Prins JB, van der Wilt GJ, van der Meer JW, Bleijenberg G
(2004) Cost-effectiveness of cognitive behaviour therapy for patients with
chronic fatigue syndrome. QJM 97: 153-161.

112. Worm-Smeitink M, Nikolaus S, Goldsmith K, Ali S, Knoop H, et al.
(2016) Cognitive behaviour therapy for chronic fatigue syndrome:
differences in treatment outcome between a tertiary treatment centre in
the United Kingdom and the Netherlands. J Psychosom Res 87: 43-49.

113. Chalder T, Berelowitz G, Pawlikowska T, Watts L, Wessely S, et al. (1993)
Development of a fatigue scale. J Psychosom Res 37: 147-153.

114. Kogelnik AM, Loomis K, Hoegh-Petersen M, Rosso F, Hischier C, et al.
(2006) Use of valganciclovir in patients with elevated antibody titers
against Human Herpesvirus-6 (HHV-6) and Epstein-Barr Virus (EBV)
who were experiencing central nervous system dysfunction including
long-standing fatigue. J Clin Virol 37: S33-S38.

115. Lerner AM, Beqaj SH, Deeter RG, Fitzgerald JT (2007) Valacyclovir
treatment in Epstein-Barr virus subset chronic fatigue syndrome: thirty-
six months follow-up. In Vivo 21: 707-713.

116. Montoya JG, Kogelnil AM, Bhangoo M, Lunn MR, Flamand L, et al.
(2013) Randomized clinical trial to evaluate the efficacy and safety of
valganciclovir in a subset of patients with chronic fatigue syndrome. J
Med Virol 85: 2101-2109.

117. Henderson TA (2014) Valacyclovir treatment of chronic fatigue in
adolescents. Adv Mind Body Med 28: 4-14.

118. De Clercq E (2003) Potential of acyclic nucleoside phosphonates in the
treatment of DNA virus and retrovirus infections. Expert Rev Anti Infect
Ther 1: 21-43.

119. Oakes B, Hoagland-Henefield M, Komaroff AL, Erickson JL, Huber BT
(2013) Human endogenous retrovirus-K18 superantigen expression and
human herpesvirus-6 and human herpesvirus-7 viral loads in chronic
fatigue patients. Clin Infect Dis 56: 1394-1400.

120. Ablashi DV (2015) Viruses and chronic fatigue syndrome: current status,
J Chrn Fatig Synd, OS 1995 by The Haworth Press, Inc., UK.

121. Krupp LB, Hyman LG, Grimson R, Coyle PK, Melville P, et al. (2003)
Study and treatment of post Lyme disease (STOP-LD): a randomized
double masked clinical trial. Neurology 60: 1923-1930.

122. Rimes KA, Wingrove J (2013) Mindfulness-based cognitive therapy for
people with chronic fatigue syndrome still experiencing excessive fatigue
after cognitive behaviour therapy: a pilot randomized study. Clin Psychol
Psychother 20: 107-117.

123. Lakhan SE, Schofield KL (2013) Mindfulness-based therapies in the
treatment of somatization disorders: a systematic review and meta-
analysis. PLoS One 8: e71834.

124. Surawy C, Roberts J, Silver A (2005) The effect of mindfulness training on
mood and measures of fatigue, activity, and quality of life in patients with
chronic fatigue syndrome on a hospital waiting list: a series of exploratory
studies. Behav Cogn Psychother 33: 103-109.

125. Grossman P, Tiefenthaler-Gilmer U, Raysz A, Kesper U (2007)
Mindfulness training as an intervention for fibromyalgia: evidence of
postintervention and 3-year follow-up benefits in well-being. Psychother
Psychosom 76: 226-233.

126. Fluge O, Risa K, Lunde S, Alme K, Rekeland IG, et al. (2015) B-
lymphocyte depletion in myalgic encephalopathy/chronic fatigue
syndrome. An open-label phase II study with Rituximab maintenance
treatment. PLoS One 10: e0129898.

127. Strayer DR, Carter WA, Stouch BC, Stevens SR, Bateman L, et al. (2012)
A double-blind, placebo-controlled, randomized, clinical trial of the
TLR-3 agonist rintatolimod in severe cases of chronic fatigue syndrome.
PLos One 7: e31334.

128. Peterson PK, Shepard J, Macres M, Schenck C, Crosson J, et al. (1990) A
controlled trial of intravenous immunoglobulin G in chronic fatigue
syndrome. Am J Med 89: 554-560.

129. Vollmer-Conna U, Hickie I, Hadzi-Pavlovic D, Tymms K, Wakefield D, et
al. (1997) Intravenous immunoglobulin is ineffective in the treatment of
patients with chronic fatigue syndrome. Am J Med 103: 38-43.

130. Tirelli U, Lleshi A, Berretta M, Spina M, Talamini R, et al. (2013)
Treatment of 74Italian patients with chronic fatigue syndrome. Eur Rev
Med Pharmacol Sci 17: 2847-2852.

131. McKenzie R, O'Fallon A, Dale J, Demitrack M, Sharma G, et al. (1998)
Low-dose hydrocortisone for treatment of chronic fatigue syndrome: a
randomized controlled trial. JAMA 280: 1061-1066.

132. Klehmet J, Staudt M, Ulm L, Unterwalder N, Meisel A, et al. (2015)
Circulating lymphocyte and T memory subsets in glucocorticosteroid
versus IVIG treated patients with CIDP. J Neuroimmunol 283: 17-22.

133. Painter JT, Crofford LJ (2013) Chronic opioid use in fibromyalgia
syndrome: a clinical review. J Clin Rheumatol 19: 72-77.

134. Verri WA Jr, Cunha TM, Parada CA, Poole S, Cunha FQ, et al. (2006)
Hypernociceptive role of cytokines and chemokines: targets for analgesic
drug development? Pharmacol Ther 112: 116-138.

135. Crofford LJ (2008) Pain management in fibromyalgia. Curr Opin
Rheumatol 20: 246-250.

136. Crofford LJ, Rowbothan MC, Mease PJ, Russell IJ, Dworkin RH, et al.
(2005) Pregabalin for the treatment of fibromyalgia syndrome: results of a
randomized, double-blind, placebo-controlled trial. Arthritis Rheum 52:
1264-1273.

137. Roth T, Bhadra-Brown P, Pitman VW, Resnick EM (2016) Pregabalin
Improves Fibromyalgia-related Sleep Disturbance. Clin J Pain 32:
308-312.

138. Parsons B, Emir B, Clair A (2015) Temporal analysis of pain responders
and common adverse events: when do these first appear following
treatment with pregabalin. J Pain Res 8: 303-309.

139. Cassisi G, Ceccherelli F, Atzeni F, Sarzi-Puttini P (2013) Complementary
and alternative medicine in fibromyalgia: a practical clinical debate of
agreements and contrasts. Clin Exp Rheumatol 31: S134-S152.

140. Maric D, Brkic S, Tomic S, Novakov Mikic A, Cebovic T, et al. (2014)
Multivitamin mineral supplementation in patients with chronic fatigue
syndrome. Med Sci Monit 20: 47-53.

141. Bentler SE, Hartz AJ, Kuhn EM (2005) Prospective observational study of
treatments for unexplained chronic fatigue. J Clin Psychiatry 66: 625-632.

142. Cordero MD, Cano-García FJ, Alcocer-Gómez E, De Miguel M, Sánchez-
Alcázar JA (2012) Oxidative stress correlates with headache symptoms in
fibromyalgia: coenzyme Q10 effect on clinical improvement. PLoS One 7:
e35677.

143. Owen L, Sunram-Lea SI (2011) Metabolic agents that enhance ATP can
improve cognitive functioning: a review of the evidence for glucose,
oxygen, pyruvate, creatine, and L-carnitine. Nutrients 3: 735-755.

144. Malaguarnera M (2012) Carnitine derivatives: clinical usefulness. Curr
Opin Gastroenterol 28: 166-176.

145. Nicolson GL (2014) Mitochondrial dysfunction and chronic disease:
treatment with natural supplements. Altern Ther Health Med 20: 18-25.

146. Panossian A, Wikman G (2009) Evidence-based efficacy of adaptogens in
fatigue, and molecular mechanisms related to their stress-protective
activity. Curr Clin Pharmacol 4: 198-219.

147. Panossian A, Wikman G, Sarris J (2010) Rosenroot (Rhodiola rosea):
traditional use, chemical composition, pharmacology and clinical
efficacy. Phytomedicine 17: 481-493.

148. Lundell K, Qazi S, Eddy L, Uckun FM (2006) Clinical activity of folinic
acid in patients with chronic fatigue syndrome. Arzneimittelforschung 56:
399-404.

Citation: Comhaire F and Devriendt G (2016) Chronic Fatigue Syndrome (CFS) or “Systemic Immune Disorder” (SID)?. Intern Med 6: 225. doi:
10.4172/2165-8048.1000225

Page 9 of 10

Intern Med, an open access journal
ISSN:2165-8048

Volume 6 • Issue 5 • 1000225

http://dx.doi.org/10.1016/S2215-0366%2815%2900317-X
http://dx.doi.org/10.1016/S2215-0366%2815%2900317-X
http://dx.doi.org/10.1016/S2215-0366%2815%2900317-X
http://dx.doi.org/10.1017/S0033291713002201
http://dx.doi.org/10.1017/S0033291713002201
http://dx.doi.org/10.1017/S0033291713002201
https://dx.doi.org/10.1016/j.jpsychores.2014.04.002
https://dx.doi.org/10.1016/j.jpsychores.2014.04.002
https://dx.doi.org/10.1016/j.jpsychores.2014.04.002
https://dx.doi.org/10.1016/j.jpsychores.2014.04.002
https://dx.doi.org/10.1016/j.jpsychores.2016.06.006
https://dx.doi.org/10.1016/j.jpsychores.2016.06.006
https://dx.doi.org/10.1016/j.jpsychores.2016.06.006
https://dx.doi.org/10.1016/j.jpsychores.2016.06.006
https://dx.doi.org/10.1016/S1386-6532(06)70009-9
https://dx.doi.org/10.1016/S1386-6532(06)70009-9
https://dx.doi.org/10.1016/S1386-6532(06)70009-9
https://dx.doi.org/10.1016/S1386-6532(06)70009-9
https://dx.doi.org/10.1016/S1386-6532(06)70009-9
https://dx.doi.org/10.1002/jmv.23713
https://dx.doi.org/10.1002/jmv.23713
https://dx.doi.org/10.1002/jmv.23713
https://dx.doi.org/10.1002/jmv.23713
https://dx.doi.org/10.1093/cid/cit086
https://dx.doi.org/10.1093/cid/cit086
https://dx.doi.org/10.1093/cid/cit086
https://dx.doi.org/10.1093/cid/cit086
https://dx.doi.org/10.1002/cpp.793
https://dx.doi.org/10.1002/cpp.793
https://dx.doi.org/10.1002/cpp.793
https://dx.doi.org/10.1002/cpp.793
https://dx.doi.org/10.1371/journal.pone.0071834
https://dx.doi.org/10.1371/journal.pone.0071834
https://dx.doi.org/10.1371/journal.pone.0071834
https://doi.org/10.1017/S135246580400181X
https://doi.org/10.1017/S135246580400181X
https://doi.org/10.1017/S135246580400181X
https://doi.org/10.1017/S135246580400181X
https://dx.doi.org/10.1159/000101501
https://dx.doi.org/10.1159/000101501
https://dx.doi.org/10.1159/000101501
https://dx.doi.org/10.1159/000101501
https://dx.doi.org/10.1371/journal.pone.0129898
https://dx.doi.org/10.1371/journal.pone.0129898
https://dx.doi.org/10.1371/journal.pone.0129898
https://dx.doi.org/10.1371/journal.pone.0129898
https://dx.doi.org/10.1371%2Fjournal.pone.0031334
https://dx.doi.org/10.1371%2Fjournal.pone.0031334
https://dx.doi.org/10.1371%2Fjournal.pone.0031334
https://dx.doi.org/10.1371%2Fjournal.pone.0031334
http://dx.doi.org/10.1016/S0002-9343(97)90045-0
http://dx.doi.org/10.1016/S0002-9343(97)90045-0
http://dx.doi.org/10.1016/S0002-9343(97)90045-0
https://dx.doi.org/10.1001/jama.280.12.1061
https://dx.doi.org/10.1001/jama.280.12.1061
https://dx.doi.org/10.1001/jama.280.12.1061
http://dx.doi.org/10.1016/j.jneuroim.2015.03.023
http://dx.doi.org/10.1016/j.jneuroim.2015.03.023
http://dx.doi.org/10.1016/j.jneuroim.2015.03.023
http://dx.doi.org/10.1097/RHU.0b013e3182863447
http://dx.doi.org/10.1097/RHU.0b013e3182863447
http://dx.doi.org/10.1016/j.pharmthera.2006.04.001
http://dx.doi.org/10.1016/j.pharmthera.2006.04.001
http://dx.doi.org/10.1016/j.pharmthera.2006.04.001
http://dx.doi.org/10.1097/BOR.0b013e3282fb0268
http://dx.doi.org/10.1097/BOR.0b013e3282fb0268
https://dx.doi.org/10.1002/art.20983
https://dx.doi.org/10.1002/art.20983
https://dx.doi.org/10.1002/art.20983
https://dx.doi.org/10.1002/art.20983
http://dx.doi.org/10.1097/AJP.0000000000000262
http://dx.doi.org/10.1097/AJP.0000000000000262
http://dx.doi.org/10.1097/AJP.0000000000000262
https://dx.doi.org/10.2147/JPR.S82806
https://dx.doi.org/10.2147/JPR.S82806
https://dx.doi.org/10.2147/JPR.S82806
https://dx.doi.org/10.12659/MSM.889333
https://dx.doi.org/10.12659/MSM.889333
https://dx.doi.org/10.12659/MSM.889333
https://dx.doi.org/10.1371/journal.pone.0035677
https://dx.doi.org/10.1371/journal.pone.0035677
https://dx.doi.org/10.1371/journal.pone.0035677
https://dx.doi.org/10.1371/journal.pone.0035677
https://dx.doi.org/10.3390%2Fnu3080735
https://dx.doi.org/10.3390%2Fnu3080735
https://dx.doi.org/10.3390%2Fnu3080735
http://dx.doi.org/10.1097/MOG.0b013e3283505a3b
http://dx.doi.org/10.1097/MOG.0b013e3283505a3b
https://dx.doi.org/10.1016/j.phymed.2010.02.002
https://dx.doi.org/10.1016/j.phymed.2010.02.002
https://dx.doi.org/10.1016/j.phymed.2010.02.002
http://dx.doi.org/10.1055/s-0031-1296741
http://dx.doi.org/10.1055/s-0031-1296741
http://dx.doi.org/10.1055/s-0031-1296741


149. Castro-marrero J, Cordero MD, Segundo MJ, Sáez-Francàs N, Calvo N, et
al. (2015) Does oral coenzyme Q10 plus NADH supplementation
improve fatigue and biochemical parameters in chronic fatigue
syndrome? Antioxid Redox Signal 22: 679-685.

150. Puri BK, Homas J, Hamilton G (2004) Eicosapentaenoic acid rich
essential fatty acid supplementation in chronic fatigue syndrome
associated with symptom remission and structural brain changes. Int J
Clin Pract 58: 297-299.

151. Kang JX, Weylandt KH (2008) Modulation of inflammatory cytokines by
omega-3 fatty acids. Subcell Biochem 49: 133-143.

152. Rondanelli M, Opizzi A, Monteferrario F, Antoniello N, Manni R, et al.
(2011) The effect of melatonin, magnesium, and zinc on primary
insomnia in long-term care facility residents in Italy: a double-blind,
placebo-controlled clinical trial. J Am Geriatr Soc 59: 82-90.

153. Scheer FA, Morris CJ, Garcia JI, Smales C, Kelly EE, et al. (2012) Repeated
melatonin supplementation improves sleep in hypertensive patients with
beta-blockers: a randomized controlled trial. Sleep 35: 1395-1402.

154. De Zanette SA, Vercelino R, Laste G, Rozisky JR, Schwertner A, et al.
(2014) Melatonin analgesia is associated with improvement of the
descending endogenous pain-modulating system in fibromyalgia : a
phase II, randomized, double-dummy, controlled trial. BMC Pharmacol
Toxicol 15: 40.

155. Can OD, Ozkay UD, Oztürk N, Oztürk Y (2010) Effects of hawthorn seed
and pulp extracts on the central nervous system. Pharm Biol 48: 924-931.

156. Ngan A, Conduit R (2011) A double-blind, placebo-controlled
investigation of the effect of Passiflora incarnate (Passionflower) herbal
tea on subjective sleep quality. Psychother Res 25: 1153-1159.

157. Skrovanek S, DiGuilio K, Bailey R, Huntington W, Urbas R, et al. (2014)
Zinc and gastrointestinal disease. World J Gastrointest Pathophysiol 5:
496-513.

158. Rossini PM, Rossi S (2007) Transcranial magnetic stimulation:
diagnostic, therapeutic, and research potential. Neurology 68: 484-488.

159. Lefaucheur JP, André-Obadia N, Antal A, Ayache SS, Baeken C, et al.
(2014) Evidence-based guidelines on the therapeutic use of repetitive
transcranial magnetic stimulation (rTMS). Clin Neurophysiol 125:
2150-2206.

160. Dall’Agnol L, Medeiros LF, Torres IL, Deitos A, Brietzke A, et al. (2014)
Repetitive transcranial magnetic stimulation increases the corticospinal
inhibition and brain-derives neurotrophic factor in chronic myofascial
pain syndrome: an experimental double-blinded, randomized, sham-
controlled trial. J Pain 15: 845-855.

161. Leuchter AF, Cook IA, Eifel D, Goethe JW, Hussain JW, et al. (2015)
Efficacy and safety of low-field synchronized transcranial magnetic
stimulation (sTMS) for treatment of major depression. Brain Stimul 8:
787-794.

162. Goodman AD, Stone RT (2013) Enhancing neural transmission in
multiple sclerosis (4-aminopyridine therapy). Neurotherapeutics 10:
106-110.

163. Joyce J, Hotopf M, Wessely S (1997) The prognosis of chronic fatigue and
chronic fatigue syndrome: a systematic review. QJM 90: 223-233.

 

Citation: Comhaire F and Devriendt G (2016) Chronic Fatigue Syndrome (CFS) or “Systemic Immune Disorder” (SID)?. Intern Med 6: 225. doi:
10.4172/2165-8048.1000225

Page 10 of 10

Intern Med, an open access journal
ISSN:2165-8048

Volume 6 • Issue 5 • 1000225

https://dx.doi.org/10.1089/ars.2014.6181
https://dx.doi.org/10.1089/ars.2014.6181
https://dx.doi.org/10.1089/ars.2014.6181
https://dx.doi.org/10.1089/ars.2014.6181
https://dx.doi.org/10.1111/j.1368-5031.2004.00073.x
https://dx.doi.org/10.1111/j.1368-5031.2004.00073.x
https://dx.doi.org/10.1111/j.1368-5031.2004.00073.x
https://dx.doi.org/10.1111/j.1368-5031.2004.00073.x
http://dx.doi.org/10.1007/978-1-4020-8831-5_5
http://dx.doi.org/10.1007/978-1-4020-8831-5_5
https://dx.doi.org/10.1111/j.1532-5415.2010.03232.x
https://dx.doi.org/10.1111/j.1532-5415.2010.03232.x
https://dx.doi.org/10.1111/j.1532-5415.2010.03232.x
https://dx.doi.org/10.1111/j.1532-5415.2010.03232.x
https://dx.doi.org/10.5665/sleep.2122
https://dx.doi.org/10.5665/sleep.2122
https://dx.doi.org/10.5665/sleep.2122
https://dx.doi.org/10.1186%2F2050-6511-15-40
https://dx.doi.org/10.1186%2F2050-6511-15-40
https://dx.doi.org/10.1186%2F2050-6511-15-40
https://dx.doi.org/10.1186%2F2050-6511-15-40
https://dx.doi.org/10.1186%2F2050-6511-15-40
http://dx.doi.org/10.3109/13880200903305500
http://dx.doi.org/10.3109/13880200903305500
https://dx.doi.org/10.1002/ptr.3400
https://dx.doi.org/10.1002/ptr.3400
https://dx.doi.org/10.1002/ptr.3400
https://dx.doi.org/10.4291%2Fwjgp.v5.i4.496
https://dx.doi.org/10.4291%2Fwjgp.v5.i4.496
https://dx.doi.org/10.4291%2Fwjgp.v5.i4.496
http://dx.doi.org/10.1212/01.wnl.0000250268.13789.b2
http://dx.doi.org/10.1212/01.wnl.0000250268.13789.b2
http://dx.doi.org/10.1016/j.clinph.2014.05.021
http://dx.doi.org/10.1016/j.clinph.2014.05.021
http://dx.doi.org/10.1016/j.clinph.2014.05.021
http://dx.doi.org/10.1016/j.clinph.2014.05.021
https://dx.doi.org/10.1016/j.jpain.2014.05.001
https://dx.doi.org/10.1016/j.jpain.2014.05.001
https://dx.doi.org/10.1016/j.jpain.2014.05.001
https://dx.doi.org/10.1016/j.jpain.2014.05.001
https://dx.doi.org/10.1016/j.jpain.2014.05.001
https://dx.doi.org/10.1016/j.brs.2015.05.005
https://dx.doi.org/10.1016/j.brs.2015.05.005
https://dx.doi.org/10.1016/j.brs.2015.05.005
https://dx.doi.org/10.1016/j.brs.2015.05.005
https://dx.doi.org/10.1007/s13311-012-0156-3
https://dx.doi.org/10.1007/s13311-012-0156-3
https://dx.doi.org/10.1007/s13311-012-0156-3

	Contents
	Chronic Fatigue Syndrome (CFS) or “Systemic Immune Disorder” (SID)?
	Abstract
	Keywords:
	Introduction
	Materials and Methods
	Results
	Clinical experience
	Literature references on pathogenesis
	From pathogenesis to pathology

	Diagnosis
	Treatment
	Conclusions
	References


