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Introduction

As the epidemic evolved, an increasing number of individuals infected with SARS-CoV-2 have experienced long-lasting and
persistent symptoms above the usual duration of COVID-19. Individuals with severe COVID-19 may exhibit long-term sequelae
accompanied by evident underlying tissue pathology (e.g., lung scarring, vascular thrombosis, post-intensive care psychological
trauma) that can be reasonably understood. Long COVID-19, or post-acute sequelae of SARS-CoV-2 infection (PASC),
manifests a multitude of symptoms impacting several organ systems. Long COVID-19 is characterized by the continuation of
symptoms beyond the acute phase of the infection, manifesting in numerous forms such as fatigue, respiratory complications,
and neurological disorders. Estimates suggest that roughly 10-30% of patients infected with SARS-CoV-2 develop Long
COVID-19 M., Fibromyalgia (FM) is defined by persistent pain, fatigue, sleep difficulties, and cognitive impairment. The
pathogenesis is poorly comprehended, but it is thought to include dysregulation of pain pathways, genetic predisposition, and
environmental influences %1, Recent studies indicate a significant prevalence of FM among people with Long COVID-19.
Individuals with Long COVID-19 may have symptoms similar to FM, including as persistent pain, fatigue, and cognitive
difficulties. The international community of pain researchers has officially recognized FM as the exemplar for a newly identified
mechanism of pain, termed nociplastic pain, characterized by pain alongside other primary symptoms such as fatigue, memory
impairment, sleep disturbances, and mood disorders 1. This study examines the correlation between Long COVID-19 and FM.

Relationship between Long COVID-19 and Fibromyalgia

FM is currently classified as a chronic overlapping pain condition (COPC), including other prevalent pain disorders such as
tension headaches, irritable bowel syndrome, low back pain, temporomandibular disorders, and bladder pain syndrome © 71,
According to the latest International Classification of Diseases (ICD) criteria, these diseases are categorized as primary pain
syndromes, indicating that pain is the principal issue and is not influenced by another disease. All these disorders primarily
involve nociplastic pain, a newly identified third mechanism of pain.
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Nociceptive pain arises from inflammation or damage to
peripheral tissues, neuropathic pain results from nerve injury,
whereas nociplastic pain is mostly influenced by the central
nervous system (CNS). In all these conditions there exist
minor subgroups of individuals whose pain is influenced by
persistent nociceptive input (e.g., peripheral inflammation or
injury) or neuropathic mechanisms; nonetheless, the
predominant nociplastic mechanisms in these conditions are
believed to stem from the same CNS process. Nociplastic
pain mechanisms frequently coexist with nociceptive pain
conditions, such as autoimmune diseases, where it is
estimated that one-third or more could have previously
termed secondary FMand, more recently, central
sensitization. The risk variables for these disorders
encompass female sex (with an odds ratio of 1.5-2),
socioeconomic status, inadequate sleep, physical inactivity,
and cigarette smoking, which significantly corresponds with
the characteristics observed in Long COVID [8l, Research on
postinfectious pain associated with COVID and analogous
diseases indicates that individuals with preexisting pain are
predisposed to experiencing greater chronic pain as a sequela,
but many also develop new pain de novo P,

Potential Mechanisms Linking Long COVID-19 and
Fibromyalgia

The relationship between Long COVID and nociplastic pain
is pathophysiological. Currently, there is no consensus on a
singular pathogenic mechanism for Long COVID across
clinical domains, although emerging evidence suggests
multiple potential pathways, including autoimmune
responses, persistent viral infection or latent viral
reactivation, microvascular disease, dysbiosis, and tissue
damage. Evidence indicates that COVID-19 may provoke
autoimmune reactions. Inflammation and immunological
dysregulation may result in symptoms characteristic of
FM 1%, The shared evidence of CNS dysfunction, including
glial activation ™ and central sensitization [*?1, which are
well documented across both disorders, is of particular
relevance to the connection between Long COVID and FM.
COVID-19 is linked to neurological symptoms resulting from
viral invasion of the CNS. Neuroinflammation and
neurochemical alterations may play a role in the development
of FM. Employing functional neuroimaging and quantitative
assessment methods in nociplastic pain conditions as FM,
similar neural signatures are identified, and some of which
may also be observable in children predisposed to later
manifesting this range of disorders [*3l. The influence of
psychological factors in nociplastic situations is somewhat
contested although gradually comprehended. Numerous first
investigations on such conditions concentrated on
psychological factors as causative, given that a significant
proportion of individuals with nociplastic pain syndromes
display some type of psychological discomfort.
FM symptoms may be exacerbated or triggered by the
psychological toll of the pandemic, which includes anxiety
and depression, particularly in individuals who are
predisposed to chronic pain conditions. However, more
recent research indicates that a significant bidirectional
relationship exists between the successful treatment of
chronic pain and the rapid improvement of depression and
catastrophizing in a significant number of individuals with
severe pain . Long COVID and FM are linked to central
sensitization, a condition in which the neurological system
exhibits heightened responsiveness to stimuli. Vitamin D
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may play a role in modulating this process [ 261,

Moldofsky and Scarisbrick have demonstrated the
significance of sleep and physical activity in relation to these
conditions. A state of FM can be experimentally induced in
individuals who are healthy through sleep restriction and/or
absence of exercise, and was observed in 2011 in patients
with severe acute respiratory distress syndrome. Sleep
difficulties and decreased activity levels frequently occur
with both Long COVID and FM. Research indicates that
conditions similar to FMcan be triggered by sleep
deprivation or lack of activity. Consequently, improving
sleep hygiene and promoting gradual activity may be
essential elements of treatment for individuals afflicted by
either condition 71, A multitude of individuals with Long
COVID experience persistent respiratory symptoms, such as
cough, dyspnea, and thoracic discomfort. Steam inhalation
might offer temporary relief for these symptoms, although it
is not a cure. Individuals should consult healthcare
professionals for comprehensive management 281, Serotonin
is essential to the body for the nociceptive pathways.
Modifications in serotonin levels might affect pain
perception, potentially intensifying symptoms in conditions
such as FMand Long COVID. Serotonin appears to
significantly impact the connection between Long COVID
and FM, affecting both mood and pain perception.
Comprehending this relationship can facilitate the
formulation of focused therapeutic approaches that address
both psychological and physical manifestations for
individuals affected by these conditions. Consultation with
healthcare specialists is crucial for individualized
management. Frequently, when patients pursue healthcare for
these non-specific symptoms, their concerns get minimized
or neglected, since few professionals possess knowledge in
managing this range of conditions. Consequently, it is
unsurprising that numerous individuals exhibit psychiatric
comorbidities that require attention, alongside their
challenges related to sleep, discomfort, and functional
deterioration. Recognizing that Long COVID is a clinically
heterogeneous disorder with various endotypes, suggesting
that Long COVID, FM, and other COPCs should be regarded
as an interconnected network of disorders, potentially sharing
a common pathogenic mechanism that may explain a
substantial, though not exhaustive, portion of this evolving
clinical spectrum. Long COVID exhibits clinical
heterogeneity, characterized by a diverse array of symptoms
and potential endotypes. This complexity implies that both
Long COVID and FM may be more effectively
comprehended within the wider framework of COPCs [ 201,
It is important for FM patients recovering from COVID-19 to
monitor their health closely, as stress, inflammation, and
medications can all impact symptom management. Similarly,
patients who develops symptoms of mucormycosis (such as
sinus pain, swelling, blackened tissue, or difficulty breathing)
after a COVID-19 infection should seek medical attention
immediately 21, For FM patients, the physical and emotional
stress of COVID-19 could worsen the symptoms by further
disrupting cortisol regulation. Additionally, corticosteroid
treatment for COVID-19 could have mixed effects on cortisol
production, possibly making FM symptoms more
challenging to manage 2. Nebulization could be useful for
FM patients who have respiratory issues or develop COVID-
19. However, medications used in nebulization (especially
steroids) may have side effects that can exacerbate FM
symptoms 23],
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Conclusion

Although both COVID and FM have distinct characteristics,
their symptomatic overlap and possible common causes
underscore the necessity for thorough assessment and
personalized treatment strategies. Additional research is
necessary to comprehensively grasp the relationship between
the two. The correlation between Long COVID and FM,
along with other COPCs, is robust and supported by factors
that ensure both face and content validity, as evidenced by an
extensive array of clinical and research data. We believe
these symmetries underscore the necessity to pursue a
research strategy focused on common pathways across these
conditions, which may yield new insights for improved
understanding and treatment of both. The association
between Long COVID and FM can result from shared
pathophysiological pathways, such as immunological
dysregulation, CNS involvement, and psychosocial issues.
Comprehending these associations helps to improve the
management and treatment of individuals exhibiting
symptoms of both conditions, highlighting a comprehensive
and multidisciplinary approach to therapy. Understanding the
links and improving results requires more research.
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