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ABSTRACT

Complex chronic conditions present a formidable challenge to clinicians
to diagnose and manage for their patients, and the diseases are still
relatively poorly understood. The chronic fatigue conditions, Myalgic
Encephalomyelitis/Chronic fatigue syndrome, Long COVID, Fibromyalgia,
Ehlers-Danlos syndromes and Multiple sclerosis, share many overlapping
symptoms that reflect similar physiological responses, sometimes leading
to misdiagnosis, yet the conditions are distinct and are being managed
as separate diseases. The characteristics of what is known about each
condition are described here, and as well for two comorbidities, Postural
Orthostatic Tachycardia Syndrome and Mast cell Activation Syndrome
intimately linked to the physiological dysfunctions of the chronic
conditions. The pathophysiological changes in immunological function,
neurological regulation, metabolism and energy production, and the
microbiome affecting the gut-immune brain axis are discussed and
compared for each condition. The difficulties encountered for diagnosis,
and the current lack of effective treatment options are highlighted.
Evidence is presented that affected patients have pressing needs, and
that there are currently barriers that prevent access to more effective
health support, result in patients being isolated lifelong from
employment, and that block access to the essential social services.
Effective public health policy is needed to ensure these inadequacies in
public health support are overcome, and financial support is provided to
ensure all patients have an enhanced quality of life. There may be
significant benefit for affected patients if research and collective
knowledge of these conditions and comorbidities are shared and more
integrated, to promote better understanding for their management,
provide a wider range of common treatment options, and stimulate more
co-ordinated health policies for the management of patient support.
Multiple sclerosis is far better served than the other conditions and could
provide the model for how chronic conditions could be managed better.
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1. Introduction

This review discusses common features in each of
the complex chronic conditions, Myalgic
Encephalomyelitis/Chronic ~ Fatigue  Syndrome
(ME/CFS), Long COVID (LC), Fibromyalgia (FM),
Ehlers-Danlos Syndrome (EDS), and Multiple
Sclerosis (MS), together with two comorbidity
syndromes that are closely linked with them,

Postural Orthostatic Tachycardia Syndrome (POTYS),
and Mast Cell Activation Syndrome (MCAS).

1.1 DEFINITIONS AND DESCRIPTIONS OF THE
CHRONIC CONDITIONS

The characteristics of each the chronic conditions
are discussed below, and the overlapping
symptoms are shown in Figure 1.

Myalgic Encephalomyelitis/
Chronic Fatigue Syndrome

(ME/CFS)
COMMON SYMPTOMS
. Cognitive impairment . )
Long Covid Unrefreshing sleep Fibromyalgia
(LC) Digestive issues (FM)

Dysautonomia

Extreme Fatigue
Muscle pain
Depression
Headaches

Joint pain

Ehlers-Danlos Syndrome
(EDS)

Anxiety

Multiple Sclerosis
(MS)

Figure 1. The chronic conditions with the symptoms they have in common

Myalgic Encephalomyelitis/Chronic Fatigue syndrome

Myalgic Encephalomyelitis/Chronic Fatigue syndrome
(ME/CEFS) is the name given to a post-viral/stressor
syndrome that develops in the susceptible 5-10%
of the population after a triggering event, typically
a virus infection (80%) but also other major stressor
events (20%)'. These alternative triggers include
exposure to other infectious agents or toxic
agricultural chemicals, stressors like major surgery,
or simply a challenging life event or an underlying
health condition. The name ME/CFS is derived
from conditions that arose following two separate
geographically  isolated infectious  disease
outbreaks, ME (London 1955)?, and CFS (Nevada
1984)%. The combined name became universally
accepted around 2016 as they have the same
clinical phenotype. With no currently effective
treatments that can reverse ME/CFS, the condition
is lifelong for most affected. Twenty five percent
remain severely affected in an acute phase, while
the majority progress to a more chronic phase of
variable severity that still significantly affects their
lives every day'. This means new cases add

continually to the accumulating patient numbers,
and increase the disease burden on families,
communities, and economies. ME/CFS is now
understood to be a complex, multi-system
condition involving dysfunction in the immune,
endocrine, autonomic, and neurological systems,
with over 200 documented symptoms*.

Long COVID

Long Covid encompasses an ME/CFS-like condition
that arose from the global COVID pandemic as a
large subgroup (~50%) of those affected with
ongoing disease from the SARS-CoV-2 infection®®.
This sudden appearance of large numbers of a
post-viral condition with the adopted name LC was
unprecedented. The infectious disease outbreak of
SARS-CoV-2 was global with vast numbers infected
from all ethnic groups and cultures’. Long COVID
is unique in that all cases are triggered by the
single virus as compared with the many triggers for
ME/CFS and, while the pathophysiology may have
unique features because of the character of the
infecting virus, 95% of the > 200 symptoms
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reported overlap with those experienced by ME/CFS
patients. Core symptoms for both conditions include
fatigue, cognitive dysfunction, post-exertional
malaise (PEM), pain, and unrefreshing sleep®. Other
important symptoms result from dysfunction of
regulatory functions of the autonomic nervous
system (dysautonomia) - such as of heart rate,
blood pressure, blood sugar, temperature, and the
gastrointestinal system. A very recent self-
reporting survey of 4000 patients with ME/CFS and
LC found the frequencies of many overlapping
symptoms were similar’.  With overlapping
pathophysiological mechanisms documented”',
researchers are starting to explore how closely
related LC is to ME/CFS at the detailed molecular
level''2. LC patients by contrast to ME/CFS
patients obtained a diagnosis during the pandemic
period much earlier than ME/CFS as it was clearly
linked and ongoing from their COVID infections.
There are reports of recovery from LC within the
first two years, but estimates are widely diverse™ ">
These recoveries indicate that early diagnosis may
be critical for chances of recovery and preventing
the illness becoming lifelong. Even individuals who
recover from LC however, have been found to be
at increased risk for cardiovascular, neurological,
and metabolic disorders'™. The long-term future
consequences are profound for health systems with
LC numbers that may be as high as 400 million’®,
adding to the burden of ME/CFS (~20-30 million
estimated worldwide). With the SARS-CoV-2 virus
now having become an endemic virus, generating
new cases every day like ME/CFS, the collective
societal burden is growing steadily by the day.

Fibromyalgia (FM)

Fibromyalgia is classified as a chronic disorder of
pain regulation characterised by widespread body
pain. The increase sensitivity to pain is likely the
result of the central nervous system not processing
pain signals normally, and muscle stiffness'.
Nevertheless, FM has many other symptoms that
overlap with  ME/CFS such as fatigue, sleep
problems, and cognitive difficulties with memory
loss and brain fog, as well as digestive problems.
The cause of the condition is not clear, but it is
often triggered like ME/CFS by the same infectious
agents, for example Epstein Barr virus, or major
stress events, as well as by injuries, but like ME/CFS
can also develop without a clearly identified cause.
It has been suggested that susceptibility might

have a genetic origin with first-degree relatives
having a >10 times higher incidence of developing
FM than healthy controls without such a
connection'. A genome-wide study involving FM
patients with chronic widespread pain has
identified an association with the RNF123 gene
and a possible association with the A7P2CT gene,
both of which are involved in calcium regulation™.
Other possible associated genes have also been
suggested®. It should be noted, very recent
reports for ME/CFS and LC’#% reveal there are
also genetic components that convey susceptibility
to developing these conditions when the immune
system is challenged by a major triggering stress
like a viral infection.

Ehlers-Danlos Syndrome

Ehlers-Danlos Syndrome (EDS) is primarily known
as a condition affecting collagen formation and
function affecting organ systems, with clinical
symptoms of skin hyper elasticity, hypermobility of
joints and fragility of blood vessels?*. It has been
classified into multiple subtypes, some of which are
very rare, and they have overlapping clinical
presentation®. This condition also manifests many
of the symptoms, severe fatigue, chronic pain, and
those arising from dysautonomia that are found in
ME/CFS, LC, and FM, so despite being a quite
distinct disease of hypermobility it can easily be
misdiagnosed®. Joint hypermobility has been
observed in patients with the diagnosis of ME/CFS.
From an analysis of an EDS group of patients those
with hypermobility (15.5% of the 126 patients in
the study) had a more distinctive clinical
phenotype?. This current ambiguity of many of the
patients, however, makes management of the
condition more complex.

Unlike ME/CFS, LC, and FM that can develop as a
result from a triggering event like a viral infection,
the EDS subtypes are linked directly to a number
of different genetic causes, with the most common
having autosomal dominant inheritance, and other
types of autosomal recessive inheritance. Classical
EDS (cEDS) has mutations in COL5A 7 or COL5AZ%,
and Vascular EDS (vEDS) in COL3A1. Other EDS
types are caused by different gene mutations, such
as PLOD7 or FKB14 or ADAMTSZ. So, EDS
susceptibility is manifested directly by having a
dysfunctional gene. This contrasts with the recent
information has shown also for ME/CFS, LC and FM
that there is also a susceptible group of the

© 2025 European Society of Medicine 3



population, who have predisposing complex
genetic variations?'?? but they are silent until a
second trigger/stressor event is experienced. That
may be a viral infection like the COVID SARS-CoV-
2 virus for LC, or endemic viruses and other major
stressors for ME/CFS.

Multiple Sclerosis

Multiple sclerosis (MS) is divided into what are
named different types (as distinct from stages)?**°.
Radiologically isolated syndrome refers to findings
on MRIs of the brain and spinal cord that look like
MS in someone without classic symptoms of MS.
Clinically isolated syndrome refers to the first
episode of a condition that affects the myelin. After
further testing, clinically isolated syndrome may be
diagnosed as MS or a different condition. Most
people with multiple sclerosis have the relapsing-
remitting type with episodes of symptoms or
relapses that develop over days or weeks and then
usually improve partially or completely. These
relapses can be followed by disease remission that
can last months or even years. Up to half of those
with  relapsing-remitting  multiple
eventually develop a steady progression of
symptoms without periods of remission that can
occur many years after disease onset. This is known
as secondary-progressive MS. The worsening of
symptoms usually includes trouble with mobility
and walking, but the rate of disease progression is
highly variable. Some people experience a gradual
onset of MS and steady progression of signs and
symptoms without any relapses. This type of MS is
known as primary-progressive MS.

sclerosis

While superficially MS looks to be outside the
overlapping nature of the other chronic conditions
being a progressive disease unlike ME/CFS and
LC, the symptoms include debilitating fatigue®
that is more intense after exercise (post exertional
malaise), cognitive difficulties (brain  fog),
symptoms of dysautonomia, poor balance, sensory
disturbances like pins and needles, and pain®. MS
like ME/CFS is also invoked to be triggered by
infections®', or stress although one study does not
support a major role for stress in the initial
development of MS*2. A number of studies suggest
however major ongoing stressor events can
precipitate relapses * just as in ME/CFS**>. MS is
regarded an autoimmune disease affecting the
central nervous system®, but evidence has been
presented that both supports and challenges this

autoimmune hypothesis®’. ME/CFS also shows
some enhanced autoimmunity, but it is not
regarded as an autoimmune disease. Overlapping
symptoms between EDS and MS also include
fatigue, headaches with migraines, autonomic
dysfunction, chronic pain, and neuropathy. While
EDS is a connective tissue disorder and MS is a
demyelinating autoimmune disease their shared
symptoms can also lead to diagnostic confusion,
and there is evidence suggesting EDS patients
have a 10-fold increased susceptibility of
developing MS®.

2. Shared co-morbidities among the

chronic conditions.

Two of the co-morbid conditions that commonly
appear with these chronic conditions warrant
special attention here: Postural Orthostatic
Tachycardia Syndrome (POTS) and Mast Cell
Activation Syndrome (MCAS).

POSTURAL ORTHOSTATIC TACHYCARDIA
SYNDROME

Postural Orthostatic Tachycardia Syndrome (POTS)
is a common orthostatic intolerance condition¥,
frequently co-occurring with ME/CFS and LC. It
affects the autonomic nervous system's ability to
regulate heart rate and blood pressure when the
affected person is standing up. While POTS can
cause dizziness, weakness, and fatigue, it can
significantly worsen these symptoms in ME/CFS
patients, often leading to greater disability and
more intense fatigue and exercise intolerance than
POTS alone. Estimates of the prevalence of POTS
in ME/CFS patients in different studies has varied
widely (11-75%), the most recent study of a large
cohort showing 25%%. Such variation makes
definitive interpretation of how significant POTS is
to ME/CFS pathophysiology. It is estimated ~20%
of FM patients also have POTS as a comorbidity,
and in EDS patients an incidence of POTS has been
estimated to be ~30%*'. There is also an increased
incidence of POTS in MS patients that at ~20%, is
at least twice that of the general population®.

POTS is still a poorly understood clinical entity, and
its complexity and wide range of clinical
presentations has led to it being commonly
mistaken for malingering, depression and anxiety
disorders, as well as having the diagnosis of the
chronic illnesses discussed here. Since many of
those diagnosed with POTS also have many other
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symptoms overlapping with the chronic diseases,
such as cognitive difficulties, temperature
sensitivity and gut problems there are significant
challenges both for diagnosis and treatment.
Management of POTS often involves a
combination of medications, and self-care
strategies, aimed to stabilize the autonomic
nervous system and improve quality of life®3.

All three of POTS, EDS and FM also frequently co-
occur, sharing through autonomic dysfunction
chronic pain from central sensitisation, fatigue, and
common hypermobility traits. Although POTS is
characterised by symptoms triggered by standing
upright, FM  primarily widespread
musculoskeletal pain and fatigue, and EDS a
connective tissue disorder that can result in joint
hypermobility, the high overlap implies shared
underlying neurological mechanisms.

MAST CELL ACTIVATION SYNDROME

Mast cells are a class of white blood cells that
protect the body by promoting inflammation. Mast
cell activation syndrome (MCAS) occurs when mast

involves

cells release excessive amounts of multiple
mediators like histamine®. Patients are affected
with multiple symptoms affecting the brain and
other organs from the diversity of mediators
released and often do not get a diagnosis until
many years after onset*’. A consensus for diagnosis
was published in 2021%. One component of a
diagnostic test is serum Tryptase, an enzyme
secreted by mast cells at the peak of an activation
episode. MCAS is associated with many conditions
as a comorbidity including those discussed here
and with POTS*#. The symptoms can be very
similar to those of ME/CFS with symptoms
occurring across all parts of the body*®*.
Understanding the relationship between MCAS
and ME/CFS is still at an early stage.

3. Comeparisons of pathophysiology

of the chronic conditions

The shared pathophysiology are illustrated in
Figure 2 and discussed below.

Myalgic Encephalomyelitis/
Chronic Fatigue Syndrome
(ME/CFS)

COMORBIDITIES &
PATHOPHYSIOLOGY

Postural Orthostatic Tachycardia Syndrome

Long Covid
(LC)

Mast Cell Activation Syndrome

Immune system dysfunction

Fibromyalgia
(FM)

Energy production
Dysbiosis
Gut-immune-brain axis
Neurological dysregulation

Ehlers-Danlos Syndrome
(EDS)

Multiple Sclerosis
(MS)

Figure 2. Chronic condition co-morbidities and common pathophysiology

IMMUNOLOGICAL DYSFUNCTION

A core feature of ME/CFS and LC is chronic
activation of the immune system after the initial
triggering event, such as a viral infection or major
stress event that results in altered immune cell
function, chronic inflammation®**? and potentially
immune exhaustion®. Immune damage has been
documented in LC>* and T cell dysregulation and
uncoordinated  adaptive = immune  response
identified>*. In FM by contrast autoantibodies

have been detected against autonomic nervous
system receptors in the serum of patients in titres
that correlate with clinical symptoms. This implies
an important autoimmune component to the
condition®’*. The immune system is so complex
that understanding the commonalities among the
conditions would benefit from comparative and
longitudinal studies where the same features were
being compared. Different studies with ME/CFS
have often led to contrary findings that may result
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from the stage (time from onset) of the illness, the
clinical case definition used for diagnosis, or some
other aspect of the study protocol.

NEUROLOGICAL REGULATION

ME/CFS is classified by the World Health
Organisation as a central nervous system disorder
of the brain and spinal cord*” as a result of its core
neurological symptoms of fatigue, cognitive
dysfunction, pain, unrefreshing sleep, and post
exertional malaise. As indicated above, it involves
significant disturbance of the autonomic nervous
system’s regulation of body functions like heart
rate, blood pressure, digestion and temperature
regulation that give rise to widespread disturbed
physiology*. A 2014  study
neuroinflammation as a significant component has
awaited confirmation® and that has very recently
come with a study that shows that
neuroinflammation is widespread in the brain®'. An
involvement of autoantibodies has been proposed
targeting adrenergic receptors that may be an
abnormal enhancement of a normal physiological
control®?. Long Covid has similar core neurological
symptoms as ME/CFS, and there are many
similarities between ME/CFS and LC in changes to
the epigenetic DNA methylome, including at
specific gene promoters and gene bodies most of
which would dampen down expression of the same
genes®. More extensive and detailed imaging
studies have been carried out now on LC showing
with Fluorodeoxyglucose-Positron
Tomography  (FDG  -PET) imaging that
hypometabolism in ~50% of patients in extensive
parts of the brain, and neuroinflammation®?. The
unique findings in studies of ME/CFS and LC patients
to date are most likely complementary implying
both have common distinct neurological features.

supporting

Emission

Fibromyalgia also involves neurological dysregulation,
with a primary feature of the central nervous system
becoming hypersensitive to pain signals, leading
to widespread pain, fatigue, and other symptoms.
This dysfunction is associated with enhanced or
depressed neurotransmitter levels, impaired pain
regulation, and abnormalities in brain structures
and connectivity®®. Pain has dominated the
literature with FM, although it has the core
neurological symptoms of ME/CFS as well. The
term nociplastic pain syndrome has been used for
this combination®. These overlapping symptoms
have been invoked to contribute to this overactivity

of the central nervous system and elevation of
pain-signalling transmitters like Substance P and
glutamate®. Anti-GPCR (anti- G protein-coupled
receptor antibodies), autoantibodies directed
against the autonomic nervous system receptors,
have been detected in the serum of patients with
FM, at levels that correlated with clinical symptoms
so this could be the primary feature connected with
pain and distinguishes FM from the other chronic
conditions®®. Neurological regulation studies in
EDS have not been extensive despite the
overlapping neurological symptoms with ME/CFS.
A recent study raised the possibility of “co-
existence with a functional neurological disorder®””.

Multiple sclerosis is an autoimmune and neurological
disease that affects the central nervous system
including the brain and spinal cord. Shared
neurological symptoms with ME/CFS include
fatigue, and cognitive dysfunctions, as well as
autonomic nervous system dysfunctions involving
temperature regulation, cardiovascular regulation
and gastrointestinal functions and including POTS
and neuroinflammation. Dominant and distinctive
from the other chronic conditions, however, is the
demyelination of the nerves that affect the central
nervous system but is now known to spread to the
peripheral nervous system as well®.

METABOLISM AND ENERGY PRODUCTION

Both ME/CFS and LC share mechanistic deficits in
mitochondrial energy production consistent with
the pervasive fatigue and post-exertional malaise
experienced by patients*”!. This involves widespread
dysregulation of the production of mitochondrial
proteins in immune cells'’?, and in mechanisms of
mitochondrial energy production”. As well, in vivo
phosphorus 31 magnetic resonance spectroscopy
in muscles of patients following exercise revealed
lower mitochondrial metabolism and ATP synthesis
rate, with increased intracellular acidosis consistent
with glycolytic anaerobic metabolism’*. Metabolism
is disrupted generally’>”’, and that extends to the
brain where metabolic profiling has shown changes
in both ME/CFS and LC’®”%. The conclusion from a
plethora of studies is that energy production and
overall metabolism is disrupted over a wide range
of tissues in both ME/CFS and LC.

Mitochondrial function is also impaired in FM with
lower spare respiratory capacity and a lower
bioenergetic health index (overall bioenergetic
capacity) having been found that correlated with
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disease severity®. Dysfunctional energy metabolism
in brain was investigated with creatine metabolites
by proton magnetic resonance spectroscopy and
conclusions were that FM patients had lower
energy levels®'. Although the number of studies is
limited and not directly comparable with those on
ME/CFS and LC studies they are suggestive of
common mechanisms of dysfunction. There is
growing evidence that similar metabolic
disturbances occur in FM as in ME/CFS although
evidence is not yet at the level to conclude the
mechanisms are the same®?. Studies of EDS and
mitochondrial function and metabolism are in their
infancy as discussed in a recent review that
proposes a mitochondrial dysfunction mechanism
in  hypermobile EDS might unifying
mechanism of the pathophysiology®:. Metabolism
has been invoked to be affected through
gastrointestinal (GI) issues that lead to nutrient
malabsorption and thereby nutrient deficiencies,
but Gl issues are also very common in ME/CFS
patients and so the consequences may provide an
overlapping feature of the pathophysiology of
these conditions.

be a

In MS energy deficiency has been linked to the
breakdown in myelination as the myelin sheath, a
site of ATP synthesis by extra-mitochondrial
oxidative phosphorylation that is thought to
provide bioenergetic support to the neuron®-%.
The citric acid cycle and oxidative phosphorylation
for energy production are impaired in neurons with
neuroinflammation and contribute to the neuronal
degeneration®”. Metabolic dysfunction, however,
extends beyond the central nervous system.
Mitochondrial and altered metabolism has been

well described in immune cells with altered

functions that can be responsible for immune
attack and neurodegeneration®. Hence, although
there are unique features that distinguishes MS
from the other conditions, some of the metabolic
changes, immune deficiencies and energy
insufficiencies may still overlap despite their
different functional outcomes.

GUT-IMMUNE-BRAIN AXIS

Currently the gut-immune-brain axis is a highly
active area of current research that has implications
for all chronic diseases. Gut dysbiosis, a significant
change in the microbiota is common in ME/CFS
patients. It leads to significant problems in the
gastrointestinal system that has consequences for
both the immune system and the nervous system.
The resulting increased permeability of the gut
allows leakage of bacterial products into the blood
stream thereby activating an immune inflammatory
response that ultimately affects the brain 8. Early
studies suggest this extends to LC *'%2. The role of
the microbiota in FM is now also being recognised
3. A high proportion of EDS patients are reported
to have Gl complaints and so likely have a similar
immune inflammatory and brain effect that
negatively impacts their overall pathophysiology ™.
As with the other chronic conditions it has been
inferred the gut-immune-brain axis has a critical
role in the pathophysiology of MS 777,

4. Diagnoses and treatments

The means of diagnosis and lack of effective
treatment options for the chronic conditions are
illustrated in Figure 3 and discussed below.

DIAGNOSIS & TREATMENT

LC ME/CFS

-_—

FM

-

No molecular diagnostic test
Diagnosis of exclusion

EDS MS
Genetic tests
Family history

Joint & skin exam

Physical exam
MRI

NO CURE

Manage symptoms
Improve quality of life

Figure 3 An overview of how diagnoses are made for the chronic conditions and their treatment status

© 2025 European Society of Medicine 7



MYALGIC ENCEPHALOMYELITIS/CHRONIC FATIGUE
SYNDROME

ME/CFS can be given a preliminary diagnosis
currently according to one or more of three
preferred clinical case definitions if symptoms
persist for six months in adults and three months in
children??? and then it needs confirming following
careful elimination of similar fatigue illnesses, a
process that can take up to two years or more for
many patients'®. There are no molecular
diagnostic tests easily accessible and readily
available to clinicians and patients outside of
research laboratories. Over 150 treatments have
been tried by patients to alleviate their debilitating
symptoms, with the most effective giving at best a
modest improvement to a modest proportion of
the patients’. No treatment modality has been
found that will benefit most patients — generally the
most promising treatments benefit some, have no
effect on others, and cause a worsening of the
condition in a third group.

LONG COVID

The ME/CFS-like subgroup of LC received their
diagnosis if their condition persisted for 3 months
after their SARS-CoV-2 infection™'. Knowing that
the condition had arisen from the COVID infection
has given patients an early suggestive diagnosis
and guidelines to not try to launch back into a
normal routine too quickly for a chance of an early
recovery. This advantage has now been lost as the
virus has become endemic, and testing and
recording of cases are no longer taking place. They
now will be in the same position as those suspected
of having ME/CFS, and indeed some clinical
experts are saying after two years the condition
should be called ME/CFS. Despite the infusion of
significant research money to identity effective
treatments for LC'%, no effective universal treatment
has yet emerged despite the intense efforts.

FIBROMYALGIA

Fibromyalgia is diagnosed based on symptoms
with widespread pain the dominant symptom if it
lasts three months. Other conditions with widespread
pain as a core symptom must be eliminated for an
accurate diagnosis'® Currently, preferred treatments
combine different health modalities including
physical activity, antidepressant drugs, anti-seizure
drugs and tricyclics, psychological therapies and
other complementary medicine therapies like
acupuncture and massage, all focussed on

managing the severe chronic pain and trying to
improve the quality of life for the patient'®.

EHLERS-DANLOS SYNDROME

A family history of the syndrome, and joint
hypermobility and skin hyperextensibility may be
sufficient for diagnosis of the hypermobile EDS
type, but other subtypes that have a known specific
genetic origin can be confirmed by a blood based
genetic test. Treatments focus on physical
therapies to strengthen muscles and stabilise joints
with pain management through medications, and
when required surgery for damaged joints and
dislocations. As with the other chronic conditions
there is no cure, and the aim is to give the patients
a better quality of life.

MULTIPLE SCLEROSIS

As with the other chronic conditions there is no
specific molecular diagnostic test for MS. The
diagnosis is made from a combination of medical
history, physical exam and MRI of the brain and
spinal cord to show demyelination lesions.
Examining antibodies in a cerebrospinal fluid
sample can reveal MS linked changes. Evoked
how  quickly
information travels down nerve pathways, and
optical coherence tomography can be used to
detect optic neuritis associated with MS "%, Such
tests are coupled with elimination of other
conditions that might produce similar symptoms. In
patients experiencing relapsing-remitting MS the
diagnosis is easier than in people with unusual
symptoms or progressive disease '%. There is no
cure for MS, so treatments aim at accelerating
recovery from relapses, reducing their frequency,
and slowing the disease progression while
managing symptoms if necessary. Steroids are
used to reduce nerve inflammation during a
relapse. Several medications not without side
effects are available to reduce relapse rates.

potential tests can measure

5. Current barriers to health services,
employment, and social services

HEALTH SERVICES

All the chronic conditions discussed here (ME/CFS,
LC, FM, EDS, and MS) are associated with
substantial health burdens, high healthcare
utilisation, and have profound impacts on quality of
life. ME/CFS and LC are among the most disabling
conditions, with international studies reporting
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some of the lowest health-related quality-of-life
scores across chronic illnesses, often lower than
those seen in MS and cancer'”'®  Delayed
diagnosis, sometimes by several years, and a lack
of access to pacing education (limiting one's
activity) contribute to worsening symptom severity,
greater functional decline, and higher long-term
healthcare utilisation''"°. EDS and FM patients
also experience high healthcare use, driven by
chronic pain, fatigue, and multisystem involvement,
but face additional challenges from under-recognition
and misdiagnosis, often delaying treatment and
increasing complexity'""''2. Historical controversies,
such as regarding ME/CFS as a psychological
illness, have impeded biomedical research and
policy action, a pattern once seen in MS before
scientific investment transformed its care'"®. Prevalence
estimates indicate that ME/CFS affects more
people than MS and the autoimmune condition,
lupus erythematosus, combined', yet research
and service provision remain disproportionately
low. In contrast, MS patients benefit from earlier
intervention and access to disease-modifying
therapies, improving long-term outcomes'™> .

The complex multisystem nature of these
conditions, frequent comorbidities, and the
absence of definitive cures drive persistently high
health-service utilisation and costs. In ME/CFS,
adults incur fourfold higher annual medication
costs than those without such an illness, they have
more medical tests and GP visits and have roughly
double the total annual direct costs'’. Aotearoa
New Zealand (NZ) data likewise show heavy health
care use, with nearly one in five working-age
benefit recipients having an
department visit in the past year and with one-third
dispensed ten or more unique medicines'®. MS is
characterised by acute-care use,
including potentially avoidable hospitalisations at
approximately twice the rate of those without MS,
with substantial direct medical costs dominated by
disease-modifying therapies'?'"". For EDS, the
United States (US) ‘claims’ data indicate mean
excess annual health costs of US$21,100 for adults
and US$17,000 for children versus matched
controls'®. In a US study of FM, compared to
matched controls, patients were found to have
approximately four times the number of doctor
visits, twice the outpatient visits, four times the
emergency department visits, and overall, at about
three times the total annual cost (US$9,573 vs

emergency-

elevated

US$3,291)'?". The condition LC is similarly
associated with higher costs and hospital needs.
For example, in Israel, for LC patients compared
with  post-COVID patients without LC, the
likelihood of hospitalisation was increased ~2.5-
fold, and direct medical costs were up to 1.8-fold
more than the post infection controls'?.

EMPLOYMENT OUTCOMES

Persistent symptoms, fluctuating disease courses,
and barriers to workplace physical adaptions drive
significant employment disruption across these
chronic conditions. Fatigue, pain, and cognitive
impairments limit work capacity, while a lack of
understanding from employers, stigma surrounding
the legitimacy of symptoms, and inadequate
workplace flexibility, such as rest breaks or low-
environments, further
opportunities for sustained employmen
These challenges often result in reduced working
hours, necessitate career changes, or require
permanent withdrawal from the workforce,
particularly when illness onset occurs in early or
mid-adulthood, thereby amplifying lifetime income
losses and impeding career progression'"’'2127,

constrain
t123,124

stimulation

Meta-analyses and large-scale studies have
illustrated the scale of these impacts. In ME/CFS,
in two studies 35 and 69% of individuals were
unable to maintain employment due to illness-
related disability'**'?%. For LC, pooled data indicate
39% were unable to work 12-months post-
infection'?. In FM, employment rates among
women ranged from 34-77% across studies, with
similar patterns seen in EDS'?1331 |n MS, meta-
analysis showed a pooled unemployment rate of
36%, with employment declining over time, and
early retirement in 18% of cases™. Even with
improved treatments and workplace adjustments,
many with MS still face discrimination, fatigue-
related limitations, and eventual workforce exit'®.

SOCIAL SERVICES

Individuals with complex chronic conditions often
require social protection systems because of
difficulties in entering and sustaining employment.
Despite high levels of need, systemic barriers
constrain access. Uncertainty, around the patients’
diagnosis, limited availability of specialist assessments,
and inconsistent recognition of the conditions
within eligibility frameworks often result in low
coverage'*'*. Formal disability supports, such as
home help, equipment provision, and funded care,
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are rarely tailored to fatigue- and pain-dominant
conditions, leaving many without adequate assistance.
By contrast, MS has benefited from clearer clinical
pathways and sustained advocacy, enabling more
consistent access to disability services'™. The
absence of systematic tracking and coding of
ME/CFS, LC, FM, and EDS further compound their
invisibility in policy planning and funding'®.

Quantitative evidence illustrates the extent of
social service reliance. In Spain, two-thirds of
unemployed individuals with  ME/CFS were
receiving sick leave or disability pensions'®, while
in NZ, 85% of people with ME/CFS remained on
income-tested benefits continuously for one year,
and nearly half for five years, reflecting sustained
economic hardship'®. A US study reported that
35% of FM patients were in receipt of Social
Security Disability payments'®. For MS, large-scale
registry studies in Sweden found that 65% of
working-age patients received at least one social
protection benefit, with prevalence rising from 33%
among those with minimal disability to 99% among
those with severe disability™'. In the US, nearly
30% of working-age individuals with MS rely on
social security disability insurance, with transfer
payments estimated to cost $6.7 billion annually™?.
These figures highlight both the substantial
reliance on welfare and disability supports across
these chronic conditions and the stark inequities in
recognition and provision that persist between the
more established conditions such as MS and those
that remain under-recognised.

6. An Aotearoa New Zealand case
study: inadequacies and inequities in
public health policy

PUBLIC HEALTH POLICY

Health services across NZ are inconsistent in their
provision for complex chronic conditions. ME/CFS,
EDS, FM, and LC patients face fragmented care
pathways, and persistent stigma with limited
supportive research funding. In contrast, MS, has
benefited from decades of biomedical research
and sustained government investment so patients
are comparatively well-supported. The clinical
trajectory of MS, which is uniquely characterised by
its degenerative, progressive nature and
association often with premature mortality, can in
part explain why there is more dedicated funding.

MS care is characterized by specialist neurologist
management and good access to publicly funded
disease-modifying therapies'.

Certain forms of EDS and some cases of the organ
damaged subgroup of LC can in rare cases result
in multi-system organ failure and early death. In
contrast, the major ME/CFS-like subgroup of LC,
ME/CFS and EDS are lifelong but non-progressive
conditions. Despite this, the daily burden of the
conditions is substantial. A pivotal study'* found
that ME/CFS reported the lowest health-related
quality of life (HRQol) scores among 20 chronic
conditions that included MS. ME/CFS in NZ lacks a
nationally integrated care pathway yet affects up to
an estimated 65,000 people (pre-pandemic
estimates of 1 in 254 adults and 1 in 134 youth,
compared to MS of 1 in 1,000 people)'®. This
absence of an integrated care pathway results in a
"postcode” lottery, where access to services varies
significantly across regions of the country. General
Practitioner education remains inconsistent, and
outdated guidelines still advocate Graded Exercise
Therapy (GET) as being the preferred treatment,
despite being removed from international best
practice recommendations’>"’. Unlike MS, which
benefits from specialist neurologist oversight,
ME/CFS is largely a self-managed condition in NZ,
due to lack of consistent medical education and
standards. Patients mostly rely on their own
research and on support from national and regional
non-profit organisations, due to the absence of
formal care pathways and limited specialist input.
EDS and FM are similarly underserved. EDS often
goes misdiagnosed or dismissed due to limited
clinician training and awareness'®. Although
organisations like EDSNZ provide support and
resources, there is no formal national clinical
pathway, and few specialists are trained in
hypermobility spectrum disorders. While the
Aotearoa New Zealand EDS Guideline V1
provides a valuable framework, it has not been
formally adopted by Health NZ (Te Whatu ora), or
integrated into standard clinical pathways, despite
an overall assurance rare disorders will be
included™®. The guidelines are primarily used by
physiotherapists who have a special interest in
hypermobility spectrum disorders™’. The most
abundant chronic condition, FM affects approximately
1in 50 New Zealanders'®. Diagnosis is challenging
due to the absence of definitive biomarkers™".
Support is provided by Arthritis NZ, but care
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remains inconsistent, and patients have difficulty
accessing appropriate treatment and are often not
taken seriously by healthcare providers.

Systemic challenges in chronic pain management
across NZ have been highlighted, particularly for
the indigenous Maori, and for disabled populations™?2.
Patients with chronic pain, including those with FM,
are often underrepresented in tertiary pain
services, yet present with more severe symptoms
and have high unmet needs. Health workers also
report a lack of holistic and informed care. Long
COVID presents a large new challenge for NZ with
200,000 likely affected, as deduced from
international documented incidence. The Ministry
of Health has developed clinical rehabilitation
guidelines and funded some research initiatives,
including the LOGIC study and a national registry
but there are no dedicated clinics or inpatient
services for severe cases, and care is fragmented
across primary care with limited specialist input'*>.

Although the Aotearoa New Zealand Government
Policy Statement, Health 2024-2027, has a vision
of equitable access to healthcare regardless of
geographic location, evidence indicates for those
living with ME/CFS, EDS, FM, and LC, this vision is
yet to be realised. These conditions are underfunded,
inadequately researched, and not well recognised,
resulting in systemic inequities contradicting the
policy’s stated goals'*. Without reforms of national
guidelines, clinician education, and dedicated
funding the health system will continue to fail a
significant and growing subgroup of the population.

Several European and other countries offer more
progressive care models. For example, for ME/CFS
the UK National Institute for Health and Care
Excellence (NICE) guidelines 2021 recommend
pacing and symptom-led care'® and no longer
recommend Graded Exercise Therapy (GET). Norway
has national guidelines for ME/CFS that include
biomedical research funding and standardised care
pathways'® and Australia now has a national LC
plan that includes coordinated care pathways,
multidisciplinary clinics, and a disease register'¢®
The Netherlands and ltaly have integrated care
models for ME/CFS and FM that focus on patient-
centred rehabilitation and social support'’.

INADEQUACIES IN PUBLIC HEALTH SUPPORT

In NZ, access to social services is marked for
individuals with ME/CFS, LC, EDS, FM, and MS by
systemic inequities and inconsistent recognition of

disability. For example, ME/CFS and LC are classified
as chronic illnesses rather than disabilities, which
excludes access to disability supports through the
social agency Whaikaha - Ministry of Disabled
People under the Ministry of Social Development
(MSD), despite the conditions meeting the
government’s own definition of disability™®. Although
Health NZ (Te Whatu Ora) asserts that individuals
with ME/CFS and LC can access support through a
Long-Term Conditions (LTC) framework, this is not
reflected in practice. The LTC pathway sets high
eligibility thresholds, often requiring individuals to
demonstrate extreme levels of need such as
requiring 24/7 care before any support can be
granted™®. Even then, the assistance provided is
minimal, typically capped at three hours of care per
day'™. This limited provision excludes those with
moderate disability, who could benefit significantly
from early intervention services such as home help,
respite care and mobility aids.

The current social support system acts as an
"ambulance at the bottom of the cliff" rather than
functioning as a preventative "fence at the top",
intervening only when patients reach crisis levels.
This crisis reactive model exacerbates disease
progression and increases long-term healthcare
costs'. The inadequacy of formal social support
places a disproportionate burden on family members,
who assume primary caregiving roles. This affects
household income, limits career opportunities, and
contributes to caregiver burnout. Studies show that
over 30% of family caregivers for those affected in
NZ have had to give up paid employment, and
many have high levels of stress, depression, and
financial hardship'''%2. Moreover, the lack of training,
respite, and systemic support for such informal
caregivers increases the risk of inadequate care for
the affected patient. This is most concerning for the
more severely affected patients with complex needs,
such as ME/CFS patients who may be bedbound,
unable to speak or have extreme hypersensitivity
to environmental stimuli'®®. Addressing these gaps
requires a shift toward proactive, equitable, and
integrated social support care models that
recognize ME/CFS and LC as disabling conditions.

Patients with EDS and FM face similar barriers due
to diagnostic ambiguity and lack of formal
recognition within disability frameworks. Although
FM can significantly impair daily functioning and
quality of life, it is also not automatically classified
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as a disability in NZ. Eligibility for support requires
extensive documentation and proof of long-term
impact, which many patients struggle to obtain'®.
Consequently, individuals with these conditions
often are excluded from social support.

How does this compare with European countries?
MS care in Sweden is highly structured, well-
resourced, and supported by national registries
and multidisciplinary teams. The Swedish MS
Association (Svenska MS-sallskapet) coordinates
care across the country, involving neurologists,
rehabilitation  clinicians, nurses, occupational
therapists, and psychologists'™*. MS patients benefit
from dedicated MS centres and multidisciplinary
rehabilitation. They have access to disease-
modifying therapies and are integrated into the
Swedish MS registry. As well, they are eligible for
disability benefits that include assistance allowances,
housing supplements, and adapted vehicle support.
In contrast, ME/CFS care in Sweden remains
fragmented and underdeveloped. Although the
National Board of Health and Welfare acknowledges
ME/CFS as a serious and disabling condition, it
lacks the infrastructure and recognition afforded to
MS. The key challenges include limited clinics and
the use of controversial treatment models, the
absence of a national registry, and inconsistent
access to disability benefits. There are continual
debates about classification of ME/CFS, with some
health authorities still viewing it through a
psychosomatic lens. In Germany, LC rehabilitation
clinics have set up highly supportive integrated
interdisciplinary teams that include social workers,
psychologists, and occupational therapists so the
medical and social needs of patients can be fully
addressed’®. Elsewhere, the Canadian Guidelines
for Post-COVID-19 Condition (CAN-PCC), emphasise
patient-led input and coordination across health
and social services. These guidelines aim to inform
policy and practice using evidence-based
recommendations that include social support as a
core component of care’™. Such international
frameworks highlight the importance of recognising
the complex chronic conditions as disabling and
integrating social services into care pathways.

Although social services for FM and EDS are also
inconsistent globally, some countries unlike NZ
offer better recognition and more structured
frameworks, for example in Canada, UK, and
Germany there is financial support, legal advocacy

and protections, caregiver assistance, and
inclusion in education/employment policies.

ACCESS TO FINANCIAL SUPPORT

In NZ, individuals with ME/CFS, EDS, FM, and LC
face significant financial hardship, compounded by
limited access to formal financial support. A report
by the Aotearoa NZ ME Society (ANZMES)
estimates ME/CFS imposes extra annual household
costs for a family of between $35,000 and $45,000
(2017 data), primarily due to lost income, medical
expenses, and caregiving burdens'®. Financial
relief through the social agency Work and Income
New Zealand remains minimal. Eligibility for
benefits such as a Supported Living Payment or
Disability Allowance is complex and inconsistently
applied, often requiring extensive documentation
and medical certification. Patients with EDS and
FM encounter similar barriers'’. Patients with MS
are more likely to receive financial support through
the Ministry of Social Development, including
access to the Supported Living Payment and other
targeted benefits'®.

In Europe, several countries offer more inclusive
and structured financial support systems. In Finland,
people are assessed by functional impairment
rather than by diagnosis alone'. In the United
Kingdom, the Personal Independence Payment
(PIP) scheme includes ME/CFS and FM under its
functional impairment criteria. It is not means-
tested and is awarded on the impact of symptoms
on daily living and mobility. In 2024, over 136,000
individuals with FM were receiving PIP, with a 62%
success rate for claims—higher than the average
for all other conditions'”°. For MS, in the UK, functional
impairment also gives access to PIP, but additionally
patients benefit from government-funded support
for equipment and transport assistance to remain
in employment, and housing benefit and council
tax reductions for required housing adaptations.
Likewise in Finland, financial support for MS is
substantial, with rehabilitation subsidies, disability
benefits or pensions, carers allowance and
information care support paid to family members
providing in-home care. Those with ME/CFS could
apply based on functional impairment, but this
condition is not explicitly mentioned like MS.

7. Conclusion
A significant feature of the five chronic conditions
discussed here is the number of overlapping
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symptoms shared amongst them, despite the
distinct core nature of each condition. These are
often interpreted differently depending on the
condition under study. There would seem to be
benefit for all conditions from discovery of an
effective treatment for an overlapping symptom.
This suggests a need for a more integrated
approach to consider all chronic conditions as
different variations in the response of susceptible
individuals to a major stressor on body physiology,
whether it be directly from a genetic cause, or
genetically linked but silent until an external
stressor triggers the response of the condition. At
its extreme, this concept would consider the
conditions as different clinical subtypes representing
human physiology’s response to the initiating
event, whether it be internal or external, influenced
by the affected person’s genetic background that
might influence which clinical phenotype results.
Therefore, by not regarding each condition in its
own silo but rather more holistically together as an
overlapping set of conditions might better progress
our understanding and management of them.

For each of the chronic conditions, ME/CFS, LC,
FM, EDS and MS, there is a lack of early diagnosis
tests that would enable strategies to be put in
place rapidly to manage the conditions from their
early stages. Ideally these would be tests that
would be accessible to all patients and their
clinicians. If there were tests for condition-specific
molecular changes that could be rapidly analysed
even the patients with the most challenging of the
conditions might be helped significantly. We have
shown there are epigenetic DNA methylome
changes specific for ME/CFS and for LC that are
present in each patient of small cohorts tested 2.
Whether there are specific epigenetic changes for
each of the other chronic conditions remains to be
determined. Such changes have the potential to be
captured for a readily accessible early diagnostic
test in community pathology laboratories.
Comparative tests among cohorts with each
condition as we have carried out with ME/CFS and
LC would be beneficial. It could result in a test that
would at least avoid misdiagnoses that commonly
occur at present.

8. Future Directions

Most studies of pathophysiology of the chronic
conditions have used people at different stages of
their disease and at single time points. Stage

specific research studies that are also longitudinal
so that that the changes in various classes of
molecules can be mapped as the condition
progresses would significantly advance our
understanding of the nature of these chronic
conditions. Artificial intelligence can now access
huge amounts of decoded clinical data and use of
this facility might prove a huge boost for clinicians
not well versed in the conditions when faced with
the challenge of a complex new patient, both for
diagnosis, and management. It would be less likely
a patient would be dismissed without a diagnosis
as so often happens today.

What is clear from a comparison of these chronic
conditions is that MS is far ahead of the others in
being universally accepted and excellent public
health policy has been developed for support and
management. MS patients have relatively good
access to social services and financial support. An
integrated consideration of the chronic diseases
might facilitate more
pathways and facilities for patients with the other
illnesses and approach that ‘gold standard’
available for MS as a successful model.

comprehensive  care
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