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ABSTRACT

Chronic fatigue syndrome or myalgic encephalomyelitis is a disorder characterised by disruptive
and persistent fatigue, sleep abnormalities, pain and long- term illness, affecting the quality of
life. The mechanism underlying the condition is not completely understood. The mechanisms are
multiple and complex with no single causative mechanism identified. The condition is associated
with a myriad of symptoms, the main symptom is fatigue persisting for over six months or
sometimes prolonging for years. The fatigue usually worsens with activity but does not resolve
with rest. It is found to have comorbidity with a number of conditions which include
Hashimoto’s thyroiditis, Postural orthostatic tachycardia syndrome, presence of autoimmune
diseases in family history, etc. The basic need is to be fit, healthy and energetic in day to day life.
CFS has caused a reduction in the quality of life and has a major impact on the social and

economic status of an individual leading to the inability to lead a normal life, productivity losses
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and health care expenses. It accounts for more than 1 million cases per year in India. It is found

to be more prevalent among women which are attributed to impairment in estrogen and estrogen

receptors. Treatment can help, but this condition cannot be cured. Stress management, relaxation

techniques and appropriate medications designated to relieve the symptoms are recommended.

Keywords: Chronic fatigue syndrome; myalgic encephalomyelitis; long-term illness; pain;

fatigue; headache; physical inactivity

INTRODUCTION

Chronic fatigue syndrome, also known as
myalgic encephalomyelitis or chronic fatigue
immune dysfunction syndrome or post-viral
fatigue syndrome [1] or Paediatric chronic
fatigue syndrome (in children) [2] is a
condition of frequent and persistent chronic
generalised fatigue severely affecting the
quality of life. The term was coined by
Holmes in 1988 [3]. The term 'myalgic
encephalomyelitis (ME)' is often used, but
'CFS' is the term that has been adopted and
clearly defined for research purposes [4].
Chronic fatigue syndrome (CFS) is a serious
disorder characterised by poor stamina,
persistent post-exertional fatigue (which may
be physical or mental fatigue) and symptoms
related to cognitive, immune and autonomic
dysfunction [5]. It is a multisystem illness
that robs its victims of their health and their
dignity [6].

CFS is associated with a myriad of symptoms
but the core symptom associated with the
disease is unexplained disabling fatigue

persisting over 6 months or sometimes for

years [7, 8] In addition to this, headaches,
fatigue [9], loss of memory, difficulty in
concentration [10], sleep abnormalities and
unrefreshing sleep [11], anxiety, depression
[12], cognitive dysfunction, fibromyalgia
[13], pain in muscles and joints [14],
enlarged and painful lymph nodes in the neck
or armpits [15], sore throat, inability to
perform normal activities, deterioration after
physical activity [16] and severe exhaustion
which may even confine the patients to bed
[17]. Thus, CFS presents itself as a common,
debilitating and serious health problem.

Despite several attempts worldwide, no
single aetiology has been reported to
elucidate the onset of this syndrome. It is
believed that a variety of causes induce the
development of CFS. Thus, the underlying
mechanism and aetiology of Chronic fatigue
syndrome are not well established [4].
However, immunological (e.g. presence of
infections, the role of autoantibodies, natural
killer cells, immune-inflammatory and O &

NS pathways), metabolic (mitochondrial
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dysfunction, activation of certain enzymes,
acidosis and metabolomics), neurological
(cognitive abnormalities, the role of glial
cells, circadian regulators and disturbances in
sleep), neuroendocrine (HPA axis
hypoactivity) and psychological aspects
(melancholic depression, bipolar disorder,
etc) play a significant role.
IMMUNOLOGICAL ASPECTS:

The onset of CFS is often reported to be
triggered by the presence of infections, most
commonly viral infections because some
people develop CFS after suffering through
viral infections. Suspicious viruses include
Epstein-Barr virus, human herpesvirus 6 and
mouse leukaemia viruses [18]. The role of
autoimmune mechanisms, abnormal immune
response elucidated by the presence of
autoantibodies and immune dysfunction in
Chronic Fatigue Syndrome is a multi-sided
hallmark that requires further attention [19].
Alterations in cytokine profile and decreased
function of NK cells produce flu-like
symptoms [20]. Alterations in the immune-
inflammatory pathway and Oxidative and
Nitrosative (O& NS) pathways [7] also play
a significant role in CFS.

METABOLIC ASPECTS:

Several metabolic aspects have also been
found to play an important role in CFS. The
mitochondrial

important  attributes  are

dysfunction, impairment in 5-AMPK and
metabolomics.

Mitochondrial dysfunction:

Fatigue is due to lack of energy and energy is
obtained by oxidation of food. The
mitochondria are the powerhouse of the cell.
It has an important role in almost every cell
of the body. Thus mitochondrial dysfunction
is also assumed to be the immediate cause of
CFS symptoms [6].

5'-Adenosine  monophosphate-activated
protein kinase:

AMPK is an enzyme that plays an important
role in maintaining metabolic homeostasis
within a cell. It is a central component of
cellular metabolism and plays an important
role in regulating growth and metabolism.
Thus impairment of 5-AMPK is also
presumed to contribute to the pathogenesis of
CFS [21].

Skeletal muscle acidosis:

Previous studies have observed over-
depletion of energy stores in the skeletal
muscles of CFS patients. It has been
suggested that this is attributed to
overutilization of the anaerobic respiratory
pathways in the cells which leads to
decreased capacity of the patient to exercise

[22].
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Metabolomics:

Few authors suggest that patients suffering
from CFS have a homogenous metabolic
response and plasma metabolomics could be
used as a biomarker for CFS/ME. This
concept is not conclusive. Additionally,
patients suffering from diseases with fatigue
as a core symptom, such as fibromyalgia,
Primary Sjogren's syndrome, and type 2
diabetes, should be assessed to see if the
metabolic response identified here is unique
to CFS/ME. Thus, further work is needed to
provide conclusive results [23].
NEUROENDOCRINE ASPECTS:

CFS 1is associated with neuroendocrine
disturbances, cognitive impairment [24] role
of glial cells, circadian regulators and HPA
axis dysfunction or hypoactivity which is a
multifactorial ~ heterogeneous  aetiology
leading to inactivity and sleep disturbances
[25].

PSYCHOLOGICAL ASPECTS:
Melancholic depression, bipolar disorder or
psychosis-depression and other mechanisms
lead to symptoms of CFS which include
emotional  and

anxiety, depression,

behavioural changes affecting  the
psychology of the patient [12].
SOCIO-ECONOMIC IMPACT:

The basic need is to be fit, healthy and

energetic in day to day life. CFS has a major

impact on the social and economic status of
an individual leading to the inability to lead a
normal life and reduced quality of life than
for other chronic illness groups [26]. Because
of the functional disability associated with
CFS, there are productivity losses, health
care expenses and marked interruption of
work and family and social life of the
affected subjects [11].

COMORBIDITY:

Comorbidity is the presence of one or more
additional conditions co-occurring with a
primary condition. CFS is found to have a
wide range of additional conditions co-
occurring with  [27] which includes
Hashimoto’s thyroiditis, Postural orthostatic
tachycardia ~ syndrome,  presence  of
autoimmune diseases in family history, etc.
Hashimoto's thyroiditis is seen in about 17—
20% of ME/CFS patients [28]. About 11—
40% of ME/CFS patients suffer from POTS
(Postural orthostatic tachycardia syndrome)
[29]. A substantial number of ME/CFS
patients have a family history of autoimmune
diseases [30]. Chronic fatigue is a core
symptom of fibromyalgia, hypothyroidism,
endometriosis [31], type-2 diabetes [32],
cancers like colon cancer [33], lung cancer

[34], oral squamous cell carcinoma [35],

irritable bowel syndrome, etc. [20].
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PREVALENCE OF CFS:

The prevalence of Chronic fatigue syndrome
relies on self-reporting of the condition or
symptoms to a general physician [9]. There is
a high heterogeneity present regarding the
prevalence of the condition (6). Prevalence is
biased by differential access to health care
treatment. The factors playing a role are age,
sex, ethnic identification, socio-economic
status, etc. [36]. About
individuals are affected by CFS in the US
(17). The CDC estimates that more than 1

2.5 million

million cases per year are found in India and
the US. About 17-24 million people
worldwide are affected by the condition. The
age group associated prevalence of the
condition differs. It is rare in children (6-13
yrs), common among Teenagers (14-18 yrs),
adults (41-60 yrs) and seniors (60+ yrs) and
very common among young adults (19-
40yrs) [37].

PREVALENCE AMONG WOMEN:

It has been observed that CFS has a higher
frequency and impact on female subjects
than male subjects [38]. The possible reason
is yet to be elucidated, but it is suggested that
estrogen and estrogen receptors, particularly
the ER-beta receptors are impaired and lowly
expressed in female patients of CFS [39].
Women with endometriosis more often suffer

from autoimmune inflammatory diseases,

fibromyalgia, chronic fatigue syndrome,
hypothyroidism, allergies and asthma [31].
DIAGNOSIS:

Self-reporting of the condition or symptoms
to a general physician is necessary. The
diagnosis stating the condition as CFS is
given only in disease states with a minimum
history of about 6 months and is identified
only after all the other etiologies which might
cause fatigue have been ruled out. Non-
specific laboratory tests and blood tests are
suggested. There is no proper diagnostic
protocol for the condition [40, 41] .
TREATMENT:

The primary treatment for Chronic fatigue
syndrome is stress management, relaxation
techniques and antidepressant medications.
Recently a number of clinical studies have
been conducted to test the effectiveness of
other treatment approaches like nutritional
therapy, exercise  therapy, cognitive
behavioural therapy etc.

NUTRITIONAL THERAPY:

Numerous articles have reported that some
nutritional deficiencies could be involved in
the aetiology of CFS. These include
deficiencies of vitamins including vitamin C,
vitamin B complex, minerals like sodium,
magnesium, zinc, folic acid, and other

products like essential fatty acids, and

coenzymes [42]. There is still only a little
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data to provide a promising hypothesis for
the effective role of supplementation of
appropriate  minerals,  vitamins, plant
nutrients [43] in the CFS pathophysiology
and therapy. Thus further examination has to
be done to achieve more awareness in the
efficacy of minerals and vitamins in the CFS
pathophysiology [20].

PLANT MEDIATED RESEARCH IN
THE MANAGEMENT OF DISEASES:
Several plant-mediated researches have been
conducted in the last 2 decades to evaluate
the efficacy of plant extracts [44] and plant
products [45] in the management of diseases
such as hepatic fibrosis, diabetes mellitus,
atherosclerosis, etc [46]. Constituents of
natural fruits and vegetables like syringic
acid have also shown significant results in
the treatment of hepatotoxicity [47].
Oxidative stress has an important role in the
pathogenesis of various chronic disorders and
several plant-derived antioxidant principles
have been employed against oxidative stress
and have shown effective and promising
results in humans [48]. Nanoparticles
synthesized from plant and plant extracts
which include silver [49] zinc oxide [50, 51],
and selenium nanoparticles [52] have shown
hepatoprotective, anti-inflammatory,
chemotherapeutic, immunomodulatory,

cytotoxic, antimicrobial, antibacterial, free

radical scavenging, and antioxidant activities.
Recently, oligonucleotide-based therapies
have been employed in the treatment of
chronic diseases [53].
MEDICATIONS-
THERAPY:

Young people with CFS/ME are disabled.

About 30% of individuals are affected with

ANTIDEPRESSANT

comorbid anxiety and depression [54].
Although not everyone with chronic fatigue
syndrome is depressed, some antidepressants
can help ease fatigue, pain and disordered
sleep [40].

EXERCISE THERAPY

Exercise therapy is an umbrella term for the
different types of exercise provided, some of
which include graded exercise therapy
(GET): an exercise in which the incremental
increase in exercise was mutually set;
exercise with pacing: an exercise in which
the incremental increase in exercise was
personally set; anaerobic exercise: exercise
that requires a high level of exertion, in a
brief spurt or short-term in duration by the
participant that can be gradually increased
over time with practice [4]. Moderate-quality
evidence showed exercise therapy was more
effective at reducing fatigue compared to
‘passive’ treatment or no treatment but had
similar or lesser effectiveness than CBT [2].

It had a positive effect on people’s daily
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physical functioning, sleep and self-ratings of
overall health but information makes it
difficult to bring proper conclusions about
the safety of exercise therapy.

COGNITIVE BEHAVIOURAL
THERAPY:

CBT is believed to be effective in reducing
the symptoms of fatigue at post-treatment
and may be more effective in reducing
fatigue symptoms compared to other
psychological therapies. But there is a lack of
evidence on the comparative effectiveness of
CBT alone in the treatment of CFS and CBT
in combination with other treatments. Thus,
further studies are required to arrive at a
proper conclusion [55]. However, NICE (The
National Institute for Health and Clinical
Excellence) recommends that young people
with CFS/ME can be offered either Cognitive
Behavioural Therapy [56, 57] (CBT, which
focuses on strategies to identify, challenge
and change fatigue-related cognitive
processes and gradually resume activities),
Graded Exercise Therapy (GET) or Activity
Management (a goal-oriented and person-
centred approach which establishes a
baseline for all activity, which is then
increased) [58, 59] CBT and GET are
moderately effective in adults with CFS/ME

(4) [60].

CONCLUSION

Chronic  fatigue  syndrome/  Myalgic
encephalomyelitis is a condition of profound
and prolonged illness, characterised by the
core symptom of unexplained fatigue for
months or  years. The  principal
pathological/etiological mechanism causing
the condition is unknown and shows the role
of myriad aspects in the disease. There is no
standard diagnosis and treatment protocol for
the disease, which puts forward the need for
further research for a better understanding of
the condition and providing the best
treatment care to the patients.
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