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Abstract
Fibromyalgia (FM) is a complex disease with an uncertain aetiology and intricate pathophysiology. Although its genesis is 
not fully explained, potential environmental factors, such as viral infections might trigger FM or worsen patients' clinical out-
comes. The SARS-CoV-2 virus may affect central and peripheral nervous systems, leading to musculoskeletal, neurological, 
and psychological disturbances. These symptoms might persist at least 12 months beyond the recovery, often referred to as 
post-COVID syndrome, which resembles FM syndrome. In this sense, we argued the potential consequences of COVID-19 
exclusively on FM syndrome. First, we have described post-COVID syndrome and its painful symptoms. Afterwards, we 
argued whether FM syndrome could be triggered or enhanced by COVID-19 infection or by numerous and persistent stressors 
imposed daily by the pandemic setting (isolation, uncertainty, depression, mental stress, generalized anxiety, and fear of the 
virus). In addition, we have demonstrated similarities between pathophysiological mechanisms and cardinal symptoms of 
FM and COVID-19, speculating that SARS-CoV-2 might represent a critical mediator of FM or an exacerbator of its symp-
toms once both syndromes share similar mechanisms and complaints. Therefore, pharmacologic and non-pharmacological 
approaches commonly used to treat FM could serve as strategic therapies to attenuate painful and neurological manifestations 
of post-COVID syndrome. Although it is still theoretical, clinicians and researchers should be alert of patients who develop 
symptoms similar to FM or those who had their FM symptoms increased post-COVID to manage them better.
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COVID-19  Coronavirus disease 19
DRG  Dorsal root ganglia
FM  Fibromyalgia
FDA  Food and Drug Administration
GABA  Gamma aminobutiric acid
HIV  Human immunodeficiency virus
ICU  Intensive care units
IFN  Interferon
IL  Interleukin
JAK  Janus kinase
NLRP3  NLR Family pyrin domain containing 3
NSAIDs  Nonsteroidal anti-inflammatory drugs
PNS  Peripheral nervous system
SNRIs  Serotonin and noradrenaline reuptake 

inhibitors
SARS-CoV-2  Severe acute respiratory syndrome corona-

virus 2
STAT   Signal transducer and activator of the 

transcription
TNF-α  Tumour necrosis factor alpha

Introduction

Fibromyalgia (FM) is a common but intricate illness with 
unknown aetiology. It is classified as nociplastic pain, which 
arises from the altered function of pain-related sensory path-
ways in the nervous system, causing increased sensitivity 
(Fitzcharles et al. 2021). There are many potential triggering 
factors for FM, such as genetic predisposition, inactivity, 
obesity, stressful life events and environmental factors (Häu-
ser et al. 2015; Sarzi-Puttini et al. 2020). The latter includes 
several infections of viral or bacterial origin that culminate 
in long febrile disorder, particularly if accompanied by long 
bed rest (Buskila et al. 2008; Häuser et al. 2015). Although 
the pathogenesis of FM is not fully understood, it is believed 
that abnormal host response due to the direct microorgan-
ism invasion or immunological process may be implicated 
in the development and chronicity of pain in chronic fatigue 
syndromes (Komaroff and Lipkin 2021). Besides, physical 
or mental stress related to infection is also a known fac-
tor associated with worsening FM pain (Häuser et al. 2015; 
Sarzi-Puttini et al. 2020). In light of the above, there is a 
growing idea that coronavirus disease (COVID) may impact 
the development or exacerbate FM syndrome.

The global pandemic of COVID 2019 has exhibited 
devastating potential, causing high morbidity and mortal-
ity rates worldwide (WHO 2023). Fortunately, due to the 
recent development of vaccines, the infection and mortality 
rates have decreased and are better controlled. Patients with 
COVID-19 experience acute symptoms during the early ill-
ness, with acute respiratory distress being the most prob-
lematic (Mahmudpour et al. 2020; Krynytska et al. 2021). 

However, musculoskeletal, neurological, and psychological 
disturbances might persist after recovery from COVID-19 
(Carfì et al. 2020; Huang et al. 2021b; Nalbandian et al. 
2021).

Most patients who recovered from COVID-19 carry a 
burden of sequelae after infection, which impacts their daily 
quality of life (Nalbandian et al. 2021; Elkan et al. 2021). 
Thus, it is essential to elucidate better the pandemic’s after-
math and COVID-19 on the population. Some studies point 
out that FM syndrome and other chronic painful conditions 
might be triggered or exacerbated by COVID-19 or due to 
the numerous and persistent stressors imposed daily by the 
pandemic setting (Clauw et al. 2020; Kemp et al. 2020; Attal 
et al. 2021). Furthermore, the COVID-caused widespread 
pain and symptoms associated with nervous system sensiti-
zation support the hypothesis that the syndrome that appears 
months after infection resembles features of a nociplastic 
origin condition (Kosek et al. 2021; Goudman et al. 2021; 
Fernández-de-las-Peñas et al. 2022).

Based on this, we reported on painful, musculoskeletal, 
and neurological symptoms caused by COVID-19, mainly 
in a recovery situation. We also argued the potential conse-
quences of COVID-19 exclusively on FM syndrome, which 
might include: (i) COVID-19 as a trigger of FM syndrome; 
(ii) COVID-19 as an enhancer of FM syndrome; (iii) similar 
mechanisms between FM syndrome and COVID-19; (iv) 
potential FM treatments for post-COVID syndrome; and 
(v) therapies to inflammation, given the robust inflamma-
tion triggered by the infection. Although our review is quite 
speculative, our goal is to alert clinicians and researchers 
about the similarities between post-COVID syndrome and 
FM symptoms, to better treat this group of patients.

COVID‑19 symptoms and their relation 
with chronic pain

As the pandemic of severe acute respiratory syndrome cor-
onavirus 2 (SARS-CoV-2) occurs, the number of patients 
recovered from COVID-19 grows worldwide (WHO 2023). 
Although many individuals remain asymptomatic through-
out the infection of SARS-CoV-2, about 32%–85% of 
infected patients have a non-severe disease, and 15%–31% 
face a severe illness (Wiersinga et al. 2020a; Guan et al. 
2020; Carfì et al. 2020; Tuzun et al. 2021). The severe illness 
usually occurs in vulnerable people, leading to a consider-
able rate of morbidity and mortality (Wiersinga et al. 2020a; 
Zamorano Cuervo and Grandvaux 2020). The most common 
clinical manifestations at the onset of illness have included 
signs of a typical cold, such as sore throat, nasal conges-
tion, rhinorrhea (approx. 7%), dry cough (50%–86%), fever 
(60%–90%), dyspnoea (approx. 65%) or shortness of breath 
(53%–80%), anorexia (approx. 30%), and gastrointestinal 
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symptoms (e.g., diarrhoea (15%–39%)) (Liguori et al. 2020; 
Wiersinga et al. 2020a; Wang et al. 2020; Guan et al. 2020; 
Mao et al. 2020; Landewé et al. 2020; Carfì et al. 2020).

SARS-CoV-2 may also infect skeletal muscle (Disser 
et al. 2020; Santos et al. 2022), causing musculoskeletal 
and pain-related symptoms (Mao et al. 2020). Among these 
symptoms are fatigue (38%–85%), weakness (approx. 25%), 
mild to moderate body pain resembling a pattern compat-
ible with local or generalised myalgia (15%–68%), arthral-
gia (15%–55%; primarily notable at the wrist, ankle, and 
knee joints), chest pain (approx. 40%), back pain (approx. 
20%), and abdominal pain (2%–5%) (Liguori et al. 2020; 
Nalleballe et al. 2020; Wang et al. 2020; Guan et al. 2020; 
Mao et al. 2020; Landewé et al. 2020; Carfì et al. 2020; 
Wiersinga et al. 2020b; Rowbotham and Arendt-Nielsen 
2021; Kayaaslan et al. 2021). Thus, muscle involvement 
in COVID-19 appears to be a triangle of myalgia, physical 
fatigue, and muscle weakness (Tuzun et al. 2021). However, 
musculoskeletal symptoms do not seem to be associated 
with the severity of COVID-19 (Schett et al. 2020). They 
may have a longer duration when compared to other viral 
infections, being unresponsive to conventional analgesics 
(Kucuk et al. 2020).

More than one-third of patients with COVID-19 have 
experienced various neurologic manifestations due to the 
neuroinvasive potential of SARS-CoV-2 (Josephson and 
Kamel 2020; Shiers et al. 2020), which has affected both 
central and peripheral nervous systems (Nalleballe et al. 
2020; Mao et al. 2020). Altered mental status, confusion, 
delirium, dizziness, nausea, vomiting, seizures and headache 
(4–45%) were the most common manifestations related to 
the central nervous system (CNS) (Nalleballe et al. 2020; 
Mao et al. 2020; Josephson and Kamel 2020; Harapan and 
Yoo 2021). Neuralgias (e.g., burning pain, numbness or par-
aesthesia), polyneuropathy, and sensory problems, such as 
allodynia (i.e., abnormal tenderness to light touch or pres-
sure) (Nalleballe et al. 2020; Aksan et al. 2020; Gheita et al. 
2021), dysgeusia (i.e., taste impairment; approx. 5%) and 
anosmia (i.e., smell impairment; approx. 5%) were the most 
frequent symptoms reported by patients and related to the 
peripheral nervous system (PNS) (Nalleballe et al. 2020; 
Wiersinga et al. 2020a; Mao et al. 2020; Tancheva et al. 
2020; Rowbotham and Arendt-Nielsen 2021). Psychologi-
cal disturbances were also present from the early phases of 
the disease. They included sleep impairment, anxiety, mood 
disorders such as depression, memory problems, suicidal 
ideation, and post-traumatic stress disorder (Valiuddin et al. 
2020; Liguori et al. 2021).

Due to the large portion of the population who have 
survived COVID-19, there is immense concern about the 
long-term sequelae. Although we have lived with it for more 
than three years, the lineup and incidence of long-term or 
persistent COVID-19-related symptoms are still unclear. 

Nevertheless, it is believed that people who have been 
infected with SARS-CoV-2 and recovered carry a burden 
of sequelae, regardless of their virus immunity (Scherlinger 
et al. 2021). As time passes, it has been possible to observe 
that the musculoskeletal, neurological, and psychological 
disorders that occur during the acute phase of the infec-
tion may persist beyond the recovery time. The terminol-
ogy for this phenomenon is still evolving, and there is no 
standard clinical terminology, although it is often referred 
to as a post-COVID-19 syndrome (Fig. 1) (Carfì et al. 2020; 
Tancheva et al. 2020; Nalbandian et al. 2021; Kayaaslan 
et al. 2021). In this sense, a high proportion (70–90%) of 
individuals still complain about at least one symptom after 
recovery, including fatigue (76%), dyspnea (43.4%), arthral-
gia (27.3%), chest pain (21.7%), headache (10%), or myal-
gia (5%–8%) (Carfì et al. 2020; Nasserie et al. 2021; Elkan 
et al. 2021; Scherlinger et al. 2021; Moghimi et al. 2021; 
Kayaaslan et al. 2021).

Altered psychological parameters of post-COVID patients 
have encompassed stress, cognitive dysfunction (67.5%), 
including memory and concentration impairment (approx. 
9%), depression or anxiety (approx. 7%), and sleep impair-
ment and insomnia (29.4%) (Nasserie et al. 2021; Elkan 
et al. 2021; Moghimi et al. 2021). Furthermore, restraints 
imposed by lockdown during the pandemic of COVID-19 
have altered the social environment where people live and 
work, contributing to the worsening of these parameters 
(Varga et al. 2021).

It is clear that COVID-19 is associated with painful 
symptoms, and even those who face a non-severe disease 
may require strong analgesics for their pain management 
(Kemp et al. 2020). In the face of a high-severity pandemic 
(such as COVID-19), keeping patients alive is of absolute 
importance, and pain assessment may not be a priority. How-
ever, if patients' pain is undertreated and underestimated, it 
can become chronic and strongly interfere with their post-
COVID lives (Kemp et al. 2020; Fernández-de-las-Peñas 
et al. 2021a, 2023). Although studies report days of hos-
pitalization as a risk factor for the development of post-
COVID-19 musculoskeletal pain symptoms (Kemp et al. 
2019; Fernández-de-las-Peñas et al. 2021b, a), the chronic 
pain and persistent poor health after COVID-19 may not 
necessarily be associated with respiratory complications, 
initial disease severity, or the need for hospital care (Logue 
et al. 2021; Townsend et al. 2021). Thus, the health conse-
quences of COVID-19 extend far beyond acute infection, 
even among those who experience mild illness (Logue et al. 
2021).

In this sense, a subset of patients who faced non-severe 
COVID-19 disease has reported persistent painful symp-
toms, which included fatigue/muscle weakness (70.6%), 
trouble with mobility (7%), headaches (68%), and myalgias 
(55%) (Graham et al. 2021; Nehme et al. 2021; Moghimi 
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et al. 2021). Moreover, it has been shown that painful symp-
toms might persist for 7–12 months, ranging from one to 
five complaints (Huang et al. 2021b; Nehme et al. 2021; 
Fernández-de-las-Peñas et al. 2023). Some symptoms, such 
as myalgia, arthralgia, and fatigue, appear early in the infec-
tion and persist. While other symptoms, such as paraesthe-
sia (60%), burning (43%), and musculoskeletal pain (40%), 
are rarely reported at the onset of infection but emerge and 
become prevalent for at least 6–12 months (Scherlinger et al. 
2021; Fernández-de-las-Peñas et al. 2023).

The persistence of painful symptoms might also be 
related to hospital procedures (e.g., routine procedures in 
the intensive care unit (ICU)) or medications (e.g., antiret-
roviral drugs, neuromuscular blockers, and corticosteroids) 
(Kemp et al. 2020; Heesakkers et al. 2022). Furthermore, it 
is also important to note that the pain may cause rapid and 
shallow breathing, increasing the respiratory workload and 
oxygen consumption. In this way, the pain can negatively 
affect the course of the disease in patients with COVID-19 
who have a respiratory failure (Pektas et al. 2021). Several 
studies have reported the persistence of at least one symptom 
in previously hospitalized patients, which can persist at least 
6 (68%) and 12 (49%) months after infection (Huang et al. 
2021b; Nasserie et al. 2021).

It is essential to highlight that COVID-19 may not only 
be related to trigger pain but also exacerbate the pain of 
patients who live with chronic pain, such as FM. Worsening 

of pre-existing pain might be associated with COVID-related 
physical or mental conditions (Clauw et al. 2020), social 
threats, discontinuation of therapy or reduced access to treat-
ments, and hospitalization (Attal et al. 2021; Fernández-
de-las-Peñas et al. 2023). Indeed, the patients living with 
chronic pain infected by COVID-19 reported that no new 
symptoms appeared, but clearly, their painful symptoms 
(e.g., intensity, duration, location, or frequency) worsened 
after hospitalization (Fernández-de-las-Peñas et al. 2023). 
Likewise, patients with chronic neuropathic pain exposed to 
SARS-CoV-2 appear to exacerbate their pain and deteriorate 
their neurological condition (Attal et al. 2021). Based on 
these data, we hypothesize that COVID-19 can also exacer-
bate symptoms of FM syndrome.

During the pandemic, people not infected with COVID-
19 were also impacted. Evidence supports that painful 
symptoms can have been triggered or exacerbated during the 
worldwide lockdown, probably associated with emotional 
and social factors (such as fear, catastrophism, social alarm, 
and posttraumatic stress disorder) (Clauw et al. 2020; Karos 
et al. 2020; Meulders et al. 2022). Persistent and excessive 
stress can also lead to severe mental health consequences, 
triggering anxiety, depression, and sleep disorders, which 
are comorbidities frequently reported in chronic pain states 
(Choy 2015; Clauw et al. 2020; Karos et al. 2020).

Remarkably, the COVID-19 pandemic or the aftermath 
of restraints imposed by the lockdown during the pandemic 

Fig. 1  Timeline from the SARS-CoV-2 exposure until the develop-
ment of the post-COVID syndrome. The symptoms of acute COVID-
19 usually last until 4 weeks from the onset of symptoms. However, 
these symptoms might persist beyond the acute phase of infection and 
are often referred to as a post-COVID syndrome. Post-COVID syn-

drome is defined as persistent symptoms and/or delayed or long-term 
complications, which may persist at least 6–12  months beyond the 
recovery. The common symptoms of post-COVID syndrome argued 
in this review were summarized on the right side. The Figure was 
adapted from Nalbandian et al. (2021) and Moghimi et al. (2021)
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could potentially increase the prevalence of chronic pain 
after a SARS-CoV-2 infection (Clauw et al. 2020). The 
widespread pain and symptoms associated with nervous sys-
tem sensitization support the hypothesis that post-COVID 
syndrome resembles features of a nociplastic condition 
(Kosek et al. 2021; Goudman et al. 2021; Fernández-de-
las-Peñas et al. 2023). Thus, our concern is mainly given to 
FM syndrome, a chronic pain condition of nociplastic origin. 
These approaches make us wonder: could the FM syndrome 
be impacted by COVID-19? To clarify this hypothesis, we 
focused our review on how symptoms of FM could be trig-
gered or exacerbated by SARS-CoV-2.

Could fibromyalgia syndrome be impacted 
by COVID‑19?

Fibromyalgia syndrome

FM is classified as chronic primary pain, considered the third 
most frequent musculoskeletal condition, affecting 2–3% of 
the world population (Treede et al. 2019; Sarzi-Puttini et al. 
2020). This condition is characterized by polysymptomatol-
ogy once it results from the interplay between many pre-
disposing, triggering, and sustaining factors (Häuser et al. 
2015; Sarzi-Puttini et al. 2020). Thus, the term FM includes 
a pathway of multiple somatic, psychological, and social 
contributions, and consequently, the severity and complaints 
of FM vary from patient to patient (Sarzi-Puttini et al. 2020).

The clinical manifestations of FM are mainly charac-
terized by pain, fatigue, and sleep disturbances, which are 
currently considered diagnostic criteria (Häuser et al. 2015, 
2017; Sarzi-Puttini et al. 2020). Patients with FM present 
with chronic widespread pain with a variable anatomical 
location that affects the entire body (Häuser et al. 2017; 
Sarzi-Puttini et al. 2020), spontaneous pain in the muscles 
or joints (Napadow et al. 2010), headache (Littlejohn and 
Guymer 2018), and a variety of sensory symptoms (Clauw 
2014; Larson et al. 2014; Littlejohn and Guymer 2018). Fur-
thermore, chronic widespread pain is the unanimous com-
plaint among patients with FM, and fatigue is achieved by 
70% of patients (Choy 2015). This fatigue might be physi-
cal or mental, varying from mild to severe tiredness (Sarzi-
Puttini et al. 2020), morning stiffness (Häuser et al. 2015), 
muscle pain and weakness (Park et al. 2000), or restricted 
gait (Littlejohn and Guymer 2018). Sleep problems are also 
preponderant in patients with FM since approximately 90% 
of patients have insomnia or frequent awakenings (Sarzi-
Puttini et al. 2020). Although the quality and duration of 
sleep are sometimes unchanged, patients with FM often 
report insufficient rest (Choy 2015; Sarzi-Puttini et al. 2020).

Patients with FM often present with other clinical symp-
toms non-pain-related (Choy 2015; Häuser et  al. 2015; 

Sarzi-Puttini et al. 2020) that include cognitive dysfunction, 
mostly concentration problems or memory deficits (Sarzi-
Puttini et al. 2020), anxiety (60%) or mood disturbances, 
such as depression (14–36%) (Choy 2015; Sarzi-Puttini 
et al. 2020), and variable gastrointestinal symptoms (Clauw 
2015). Moreover, most symptoms of FM can be aggravated 
by physical or mental stress during the syndrome (Häuser 
et al. 2017), which leaves us intrigued if a pandemic situa-
tion could trigger or exacerbate the FM symptoms.

The FM pathophysiology is not fully understood, 
although it covers several pathological characteristics. The 
CNS plays a critical role in FM symptomatology, once 
occur altered pain processing (termed central sensitization 
henceforth), dysfunctional descending pain modulation, and 
structural and functional changes in the brain (Choy 2015; 
Häuser et al. 2015). However, FM has been also associ-
ated with abnormalities in peripheral systems. At least in 
a subset of patients with FM, the inflammatory process has 
been demonstrated, with altered levels of inflammatory and 
immunoregulatory cytokines, neuropeptides release and 
neurogenic inflammation (Littlejohn 2015; Littlejohn and 
Guymer 2018), inflammatory cells increase (Theoharides 
et al. 2019), and NLR Family Pyrin Domain Containing 3 
(NLRP3) inflammasome activation (Cordero et al. 2014). 
Additionally, mitochondrial dysfunction has been observed 
in the blood, muscle, and skin biopsies of some patients 
with FM (Cordero et al. 2012b; Scherlinger et al. 2021). 
The imbalance of nutritional components, such as essential 
minerals and vitamins, also might play a critical role in FM 
(Bjørklund et al. 2018).

Even though several other mechanisms besides those 
punctuated here had been related to the pathophysiology of 
FM, we highlighted only the similar pathophysiological fea-
tures between COVID-19 and FM. We focus on mechanisms 
that can help explain the development of similar symptoma-
tology between these two conditions.

Could fibromyalgia syndrome be triggered 
by COVID‑19?

The persistent symptoms post-COVID are becoming 
increasingly apparent over time and are known as post-
COVID syndrome (Carfì et  al. 2020; Nalbandian et  al. 
2021). Similarities between post-COVID syndrome and the 
FM syndrome raise the hypothesis that SARS-CoV-2 infec-
tion could trigger the development of FM once potential 
environmental factors generate it (Häuser et al. 2015; Sarzi-
Puttini et al. 2020). Indeed, at least 30% of patients identify 
a preceding physical or psychological trigger of their syn-
drome (Fitzcharles et al. 2021). Some viral infections have 
been linked to the development of FM, including infection 
induced by the hepatitis C virus, human immunodeficiency 
virus (HIV), parvovirus, or Epstein–Barr virus (Buskila 
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et al. 2008). The observation that such infectious agents 
are associated with FM syndrome suggests that abnormal 
host response to infection may be implicated (Komaroff and 
Lipkin 2021). Thus, the hypothesis that SARS-CoV-2 and 
its sequelae might play a role in the development of FM is 
encouraged.

Of note, clinical features of the FM syndrome, such as 
musculoskeletal pain, fatigue, sleep impairment, depression, 
and anxiety have been reported in one-third of patients with 
symptoms of the post-COVID syndrome (as presented in 
Table 1) (Sarzi-Puttini et al. 2020; Nalbandian et al. 2021; 
Fernández-de-las-Peñas et al. 2023). Based on this, web-
centred research uncovered more than 600 patients that 
developed post-COVID syndrome (Ursini et al. 2021). Of 
them, about 30% of patients met the 2011 American College 
of Rheumatology (ACR) criteria for diagnosis of FM (Wolfe 
et al. 2010) at a mean of 6 months after their recovery from 
COVID-19. Therefore, they were referred to as post-COVID 
FM (Ursini et al. 2021).

The comorbidity of obesity and male gender also seem 
to be risk factors for developing the post-COVID FM-like 
syndrome in this subgroup of interviewed patients (Ursini 
et al. 2021). The authors have suggested that patients who 
developed severe COVID-19 (with hospital admission and 
oxygen therapy need) are more suggestive of developing a 
post-COVID FM-like syndrome (Ursini et al. 2021). How-
ever, in another study, 56.7% of patients (17/30) who showed 
mild and moderate symptoms during COVID-19 were posi-
tive for FM-like symptoms 6 months after the infection 
(Scherlinger et al. 2021). Thus, the severity of the symptoms 
during the disease course seems not to be an essential factor 
for developing a post-COVID FM-like syndrome.

Strikingly, one case report published in April 2021 also 
demonstrated the strong relationship between FM symp-
toms and post-COVID syndrome (Gheita et  al. 2021). 
Three female patients with no previous history of FM 
or any other rheumatic disease complained of persistent 
symptoms after recovery from COVID-19, such as gen-
eralized musculoskeletal pain, allodynia, fatigue, anxi-
ety, depression, paraesthesia, and non-restorative sleep. 
General examination and several laboratory investiga-
tions, including an autoimmune profile and radiological 
investigation, were all normal. However, all women met 
the 2010 ACR criteria for a diagnosis of FM (Wolfe et al. 
2010; Gheita et  al. 2021). The standard clinical treat-
ments of FM, including non-pharmacological and phar-
macological management, were prescribed to them, such 
as physical exercise and therapies approved by Food and 
Drug Administration (FDA), including duloxetine ((sero-
tonin and norepinephrine reuptake inhibitor (SNRI)) and 
gabapentin (gabapentinoid). All women reported improved 
well-being and mood after the onset of treatment, which 
contributed to confirming the diagnosis of a post-COVID 
FM-like syndrome (Gheita et al. 2021).

Another case published in 2020 reported a woman diag-
nosed with COVID-19 without a history of any previous 
painful condition but with some associated comorbidities 
(Aksan et al. 2020). The patient presented with pain symp-
toms very similar to the complaints reported by patients 
with FM (Häuser et al. 2017), which included: (i) constant 
neck and back pain (resembling generalized pain), (ii) and 
a burning quality (resembling a neuropathic-like FM pain), 
which was (iii) exacerbated by light touch and heat (resem-
bling mechanical and thermal hypersensitivity). This patient 

Table 1  Similar symptoms between FM and Post-COVID-19 syndromes

COVID-19 coronavirus disease 19, FM fibromyalgia

Pain Hypersensitivities Muscle pain Sleep disturbances Headache Cognitive 
dysfunction

Mood 
disorders

Anxiety

FM syndrome
 Myalgia Sensory problems

(e.g. allodynia, hyperalgesia, 
thermal and chemical 
hypersensitivity)

Fatigue
(e.g. physical and mental)

Sleep
impairment
(e.g. insomnia or 

frequent awaken-
ings)

Headache
(e.g. migraine or 

temporomandibu-
lar dysfunction)

Memory prob-
lems

Depres-
sion

(enhance 
painful 
symp-
toms)

Anxiety
(e.g. palpitations 

and ↑ anxiety 
index)

 Widespread 
pain

Neuropathic-like pain
(e.g. burning pain or dyses-

thesia)

Weakness Concentration 
impairment

 Chest and 
abdominal 
pain

Post-COVID-19 syndrome
 Myalgia Sensory problems

(i.e., allodynia, dysgeusia and 
anosmia)

Fatigue Sleep
impairment

Headache Memory prob-
lems

Depres-
sion

Anxiety
(e.g. ↑ anxiety 

index)
 Widespread 

pain
 Chest and 

abdominal 
pain

Neuralgias
(e.g., burning pain, numbness 

and paraesthesia)

Weakness Concentration 
impairment

 Arthralgia
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presented with bilateral and generalized pain, which was 
not a pattern for viral neuropathic pain. Furthermore, the 
onset of the pain coincided with her SARS-CoV-2 infection, 
and there was no other likely explanation for the symptoms. 
Sleep problems, which are observed in many patients with 
FM, were also reported. The patient's treatment with aceta-
minophen, non-steroidal anti-inflammatory drugs (NSAIDs), 
and opioids did not alleviate her pain. It makes us hypoth-
esize that this patient was going through a post-COVID FM-
like syndrome once these usual treatment approaches are 
ineffective for patients with FM. On the other hand, gabap-
entinoids, a class of drugs recommended for the treatment 
of FM, attenuated the painful hypersensitivity and improved 
the sleep quality of this patient.

The studies published so far speculate that the develop-
ment of FM might be occasioned in a subgroup of patients 
after SARS-CoV-2 infection (Gheita et al. 2021; Ursini et al. 
2021). However, it is currently unknown what factors con-
tribute to it. Potential processes have been suggested for the 
pathophysiology of post-COVID syndrome (Nalbandian 
et al. 2021). These processes might also be linked to the 
development of FM syndrome after the viral infection. Sub-
stantial mechanisms that may contribute to the trigger of an 
FM-like syndrome after COVID-19 are: (i) pathophysiologic 
changes caused by SARS-CoV-2 itself, mainly neuropsy-
chiatric sequelae such as chronic malaise, diffuse myalgia, 
depressive and anxiety symptoms, non-restorative sleep, and 
cognitive impairment (Abdullahi et al. 2020; Nalbandian 
et al. 2021) and (ii) SARS-CoV-2 cell-to-cell inflammatory 
mechanisms (ie, cytokine storms) which might provoke 
hyperexcitability of PNS and CNS (Fernández-de-las-Peñas 
et al. 2023). Furthermore, the (iii) sequelae of post-critical 
illness are indirect processes responsible for worsening the 
physical, cognitive, and psychiatric domains after COVID-
19. They can be caused by posttraumatic stress disorder, 
prolonged bed rest, ICU admission, and the necessity of 
sedation and ventilation (Häuser et al. 2015; Inoue et al. 
2019; Hosey and Needham 2020; Heesakkers et al. 2022).

The co-existence of comorbidities or immunosuppres-
sive diseases is a known factor for anticipating or develop-
ing chronic pain (Clauw et al. 2020; Kemp et al. 2020) and 
increasing severity and mortality related to COVID-19 (Nal-
bandian et al. 2021). Thus, it can also be suggested that the 
presence of these parameters might support the advancement 
of FM-like symptoms after COVID-19 (Nalbandian et al. 
2021). However, more studies are necessary to understand 
the direct and indirect mechanisms of the pathophysiology 
of the FM-like syndrome triggered after COVID-19.

Although the long-term effects of the post-COVID syn-
drome and its similarity with FM syndrome remain actively 
debated, acknowledging the post-COVID FM-like syndrome 
is still a challenge. Moghimi et al. (2021), for example, pro-
posed a diagnostic criterion for the neurological post-acute 

sequelae of SARS-CoV-2 infection. Among the proposed 
criteria, 60% of them (25 of 42 reported symptoms) match 
the criteria for FM diagnosis. The early recognition of the 
development of an FM-like syndrome after COVID-19 could 
lead to prompt and targeted treatment and, thus, mitigate 
the potential impact of chronic pain on health and the social 
environment.

Could fibromyalgia syndrome be exacerbated 
by COVID‑19?

Based on the clinical manifestations of FM, it has been pro-
posed that people living with FM are an extremely vulner-
able population in the setting of COVID-19 (Mohabbat et al. 
2020). As shown in Table 1, musculoskeletal pain, fatigue, 
myalgia, and sleep impairment are some of the common 
complaints in both diseases (Choy 2015; Abdullahi et al. 
2020; Tuzun et al. 2021; Nasserie et al. 2021). In this sense, 
it has been demonstrated that patients with FM are subject to 
more significant mental stress and anxiety during COVID-
19. Thus, these patients have exacerbated symptoms of pain, 
fatigue, and sleep quality compared to control patients (with-
out FM) with COVID-19 (Salaffi et al. 2021). Therefore, the 
SARS-CoV-2 infection may be an essential factor in exacer-
bating the symptoms of FM patients.

It is worth mentioning that the acute symptoms of 
COVID-19 can persist in COVID-19 survivors after their 
recovery (Fig. 1) (Kucuk et  al. 2020; Nalbandian et  al. 
2021). Thus, it is unclear if the exacerbation of FM symp-
toms returns to normal after patients with FM have recov-
ered from COVID-19 (Salaffi et al. 2021). Nonetheless, it 
has been shown that patients suffering from pre-existing 
musculoskeletal pain conditions before COVID-19 seem 
to experience increased intensity, extension, or frequency 
of their symptoms for at least the first seven months after 
infection (Fernández-de-las-Peñas et al. 2021b, 2022). Thus, 
we might speculate that the enhanced FM symptoms in post-
COVID situations can also last for an extended time. Patients 
with FM are at increased risk of mood disorders, even in 
non-pandemic situations (Clauw 2014, 2015; Häuser et al. 
2017). During the COVID-19 pandemic, the social and eco-
nomic environments where people live and work suffered 
changes (Karos et al. 2020). Thus, the COVID-19 pandemic 
prompted feelings of isolation, uncertainty, depression, men-
tal stress, generalized anxiety, and fear of the virus, mainly 
in vulnerable subgroups (Liguori et al. 2020; Clauw et al. 
2020; Varga et al. 2021). Indeed, some studies have revealed 
that fear and anxiety levels during the COVID-19 pandemic 
in patients with FM were higher than in control patients 
(without FM) (Cankurtaran et al. 2021). In another study, 
67% of 32 patients with FM reported that their general 
health status (well-being) worsened during the lockdown 
imposed by the COVID-19 pandemic (Cavalli et al. 2021; 
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Cankurtaran et al. 2021). Consequently, these feelings seem 
to be associated with the severity of painful symptoms of 
FM (Aloush et al. 2021; Cankurtaran et al. 2021). The lack 
of social interactions may also play an essential role in mod-
ulating pain and dealing with chronic pain (Mogil 2015). 
Furthermore, patients with FM appear to be more suscep-
tible to mood disorders than patients with other rheumatic 
diseases in the settings imposed by the COVID-19 pandemic 
(Iannuccelli et al. 2021), reinforcing the need to care for 
patients suffering from FM.

FM symptoms can be substantially managed using 
non-pharmacological measures (Sarzi-Puttini et al. 2020). 
Multidisciplinary interventions and physical exercise are 
strongly recommended to treat pain and improve the well-
being of patients with FM (Busch et al. 2002; Sarzi-Puttini 
et al. 2020). However, one of the consequences caused by 
the pandemic was the reduction in daily activities related 
to the health of individuals, as many patients avoided leav-
ing home to prevent SARS-CoV-2 infection (Clauw et al. 
2020; Attal et al. 2021). Indeed, a study in Israel showed 
that all 129 patients with FM who used non-pharmacolog-
ical treatments interrupted their activities after restrictions 
imposed by the COVID-19 pandemic, and over half of the 
patients with FM lost contact with their physician (Aloush 
et al. 2021). Another study showed that in patients with 
FM, the most commonly self-reported cause of exacerbat-
ing symptoms was the inability to exercise during restric-
tions (Cavalli et al. 2021).

Although we have been living with it for more than 
three years, the long-term effects of the pandemic in 
patients with FM are still unknown. The findings so far 
indicate that FM symptoms might be exacerbated dur-
ing COVID-19, at least in a subset of patients (Salaffi 
et al. 2021), and it can persist for months after recovery 
(Nalbandian et al. 2021). Furthermore, the numerous and 
persistent stressors imposed by the COVID-19 pandemic 
seem to aggravate FM disease (Aloush et al. 2021; Salaffi 
et al. 2021; Cavalli et al. 2021). Based on this, both the 
viral infection and scenario of the COVID-19 pandemic 
may collectively exacerbate FM symptoms in the short and 
possibly long term.

Similar mechanisms between fibromyalgia 
syndrome and COVID‑19

FM and SARS-CoV-2 infection share mechanisms that could 
help us understand why both conditions culminate in the 
development of similar complaints. As these conditions 
are heterogeneous, and not all patients develop the same 
symptoms, multiple underlying mechanisms are likely to be 
implicated (Sarzi-Puttini et al. 2020; Scherlinger et al. 2021). 
Table 2 summarizes the similarities among the mechanisms 
of post-COVID and FM syndromes.

Accumulating evidence has clarified how the host 
immune response reacts to SAR-CoV-2 infection and con-
tributes to infectious symptoms. The “cytokine storm” is an 
excessive or uncontrolled innate immune response to severe 
COVID-19 associated with untoward pathological conse-
quences (Mahmudpour et al. 2020). However, immunologi-
cal reactions might also occur in milder cases of COVID-19, 
aiming to combat viral infection. In this case, some COVID-
19 clinical features, mainly painful and fatigue symptoms, 
are believed to be caused by an inflammatory response due 
to the invasion of the virus in the muscle and joints (Widyad-
harma et al. 2020). Indeed, SARS-CoV-2 cell-to-cell inflam-
matory mechanisms (i.e., cytokine storm) provoke hyper-
excitability of PNS and CNS leading to the development of 
painful symptoms post-COVID or exacerbating pre-existing 
pain symptoms (Goudman et al. 2021; Fernández-de-las-
Peñas et al. 2023). A similar immunological response also 
occurs in a subset of patients with FM. Although the cause 
of FM is unknown, and in some patients, it is not caused 
after a viral infection, dysregulated immune processes have 
been proposed to mediate FM symptoms (Goebel et al. 
2021). In agreement, cytokines such as TNF-α, IL-6, and 
IL-8 are found in higher levels in the serum of patients with 
COVID-19 or FM (Littlejohn and Guymer 2018; Mahmud-
pour et al. 2020).

It is complicated to establish whether the immunological 
responses in the acute phase of COVID-19 evolve or are 
correlated with long-term sequelae (Moghimi et al. 2021). 
However, Huang et al. (2021b) have demonstrated that some 
pro-and anti-inflammatory cytokines and chemokines gradu-
ally decreased from symptoms onset to 12 months, as the 
symptoms of fatigue, weakness, and sleep problems were 
attenuated. This statement supports the critical role of the 
inflammatory process in developing symptoms in patients 
with COVID-19.

Saleh et  al. (2020) have suggested inflammatory 
responses of SARS-CoV-2 may modulate mitochondria 
metabolism. Additionally, the opposite also may happen. 
The mitochondrial metabolic manipulation by SARS-CoV-2 
triggers an enhanced inflammatory response in patients with 
COVID-19 (Ajaz et al. 2021). Mitochondrial dysfunction 
has been implicated in numerous pathologies, including FM 
(Meeus et al. 2013) and SARS-CoV-2 infection (Saleh et al. 
2020; Ajaz et al. 2021). In both diseases, there is impaired 
mitochondrial oxidative phosphorylation and production of 
ATP, which culminate in mitochondrial membrane permea-
bilization and mitophagy (Cordero et al. 2010; Saleh et al. 
2020; Ajaz et al. 2021). Once patients with COVID-19 and 
FM cannot produce their required energy as in physiologi-
cal conditions, increased glycolysis occurs to compensate 
for high energy demands (Eisinger et al. 1994; Moghimi 
et al. 2021). These impairments are associated with a higher 
inflammatory response and may lead to peripheral and 
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central sensitization, explaining the pain and other systemic 
complaints in these patients (Meeus et al. 2013).

Mitochondria is the primary source of reactive oxygen 
species that contributes to normal cell function but is also 
linked to intracellular oxidative stress (Rinnerthaler et al. 
2015). Besides, a heightened inflammatory state is associ-
ated with deleterious systemic events, including oxidative 
stress (Saleh et al. 2020). In this way, oxidative stress is indi-
cated as an important player in the pathogenesis and sever-
ity of both COVID-19 (Saleh et al. 2020) and FM (Hung 
et al. 2020). Increased levels of malondialdehyde have been 
observed in patients with COVID-19 (Forcados et al. 2021) 
and FM (Meeus et al. 2013). Although literature data did not 
provide enough information on other oxidized substances in 
patients with COVID-19, antioxidant therapeutic strategies 
successfully reverted the severe symptoms of patients with 
COVID-19 (Cecchini and Cecchini 2020). Besides, the anti-
oxidant therapeutic strategies also revert several symptoms 
of FM (Cordero et al. 2012a; Schweiger et al. 2020), sug-
gesting that the oxidative status is implicated in the symp-
toms of both diseases.

Studies have shown significantly lower levels of vitamin 
D in patients with COVID-19, which can be correlated with 
disease progression (Forcados et al. 2021). Similarly, some 
patients with FM may have health problems associated with 
low levels of vitamin D (Bjørklund et al. 2018). It is impor-
tant to emphasize that deficiency of vitamin D is related 
to the development of myopathy and severe muscle weak-
ness, depression, and anxiety (Shipton and Shipton 2015), 

similar to the complaints of patients with COVID-19 and 
FM. In this way, therapy with vitamin D could improve the 
FM patient’s quality of life (Bjørklund et al. 2018), reduce 
the progression of COVID-19 and enhance the survival rate 
(Forcados et al. 2021). Thus, patients with COVID-19 could 
benefit from vitamin D supplementation.

Another mechanism shared by FM and COVID-19 is 
peripheral and central sensitization. More than one-third of 
patients with COVID-19 have experienced several neuro-
logic manifestations (Josephson and Kamel 2020). Dorsal 
root ganglion (DRG) sensory neurons are a potential target 
for SARS-CoV-2 invasion, and viral infection of nocicep-
tors may be responsible for causing some of the persistent 
neurological effects seen in COVID-19 (Shiers et al. 2020). 
Besides, neuropilin 1, expressed in nociceptors, was recently 
reported as a host entry receptor for SARS-CoV-2 (Cantuti-
Castelvetri et al. 2020). Similar to COVID-19, neuronal 
alterations also occur in some patients with FM, which are 
associated with abnormalities in peripheral sensory afferents 
fibres, triggering spontaneous activity and sensitization of 
C-fibres, and loss of epidermal innervation (Üçeyler et al. 
2013; Evdokimov et al. 2019; Fasolino et al. 2020).

More recently, it was demonstrated that dysregulated 
immune processes produce autoreactive antibodies (e.g., 
IgG) that bind antigens expressed in the DRG of patients 
with FM and may cause an increased noxious peripheral 
input (Goebel et al. 2021). Similarly, immune dysregulation 
was also observed in patients with COVID-19. The pres-
ence of autoantibodies against cytokines and chemokines 

Table 2  Similar mechanisms between post-COVID-19 and FM syndromes

COVID-19 coronavirus Disease 19, CX3CL1 C-X3-C motif chemokine ligand 1, FM fibromyalgia, NLRP3 NLR Family Pyrin Domain Contain-
ing 3, NT neurotransmitter, ROS reactive oxygen species
*It is suspected to happen

Inflammation Peripheral sensitiza-
tion

Central sensitization Mitochondrial dys-
function

Oxidative stress Nutritional imbalance

FM syndrome
 Cytokines
(e.g. ↑ IL-1, IL-6, 

and IL-8 and ↓ 
IL-4 and IL-10)

Nociceptors sensibili-
zation

(e.g. spontaneous 
activity and sensiti-
zation of C-fibres)

Increased excitatory 
NT (e.g. glutamate)

Mitochondrial dys-
function

(e.g. degenerated 
mitochondria, mem-
brane permeabiliza-
tion, ↓ complexes 
activity, ↓ coenzyme 
Q10)

Oxidative stress
(e.g. ↑ ROS, lipid 

peroxidation, ↓ 
endogenous antioxi-
dants)

Nutritional imbalance
(e.g. ↓ minerals and 

vitamins)

 Chemokines
(e.g., CX3CL1)

Alteration monoam-
ines levels

Antioxidant drugs are 
recommended

 Mastocytosis and 
glial cell activation

Microglia activation

Post-COVID-19 syndrome
 Cytokines
(e.g. ↑ TNF-α, IL-6, 

and IL-8)

Nociceptors sensibili-
zation

(due cytokine storm)

Increased excitatory 
NT * (e.g. gluta-
mate)

Mitochondrial dys-
function

(e.g. ↓ ATP produc-
tion, membrane 
permeabilization 
and mitophagy)

Oxidative stress
(e.g. ↑ malondialde-

hyde levels)

Nutritional imbalance
(e.g. ↓ vitamin D 

levels)
 Chemokines Alteration monoam-

ines levels *
Antioxidant drugs are 

recommended
Microglia activation *
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seems to perturb the immune function and impair virological 
control (Wang et al. 2021). Thus, the lack of host immuno-
logical control might be correlated with the occurrence of 
peripheral sensitization and the development and mainte-
nance of painful symptoms in both diseases (Goebel et al. 
2021; Komaroff and Lipkin 2021).

Systemic inflammation leads to decreased monoamine 
levels and activation of microglia, resulting in increased 
levels of glutamate and N-methyl-D-aspartate receptor and 
excitotoxicity, which are suspected to happen in SARS-
CoV-2 systemic inflammation (Boldrini et al. 2021). It has 
been recently suggested that alterations of the dopamine and 
serotonin synthetic pathways might be involved in the patho-
physiology of COVID-19, culminating in reduced levels of 
neurotransmitters (Nataf 2020). In this way, neuropsychiat-
ric disorders that affect patients with COVID-19 could be 
explained, at least in part, by neurotransmission dysfunc-
tion or dysregulation (Boldrini et al. 2021). Quite similar 
processes also happen in FM, such as activation of glial 
cells (Littlejohn and Guymer 2018; Albrecht et al. 2019), 
increased excitatory neurotransmitters (glutamate, substance 
P, and others), and reduced inhibitory neurotransmitters 
(biogenic amines and gamma aminobutiric acid (GABA)) 
(Sarzi-Puttini et al. 2020). Together, these mechanisms sug-
gest the development of central sensitization in FM syn-
drome and COVID-19.

Patients with FM have enhanced pain-specific brain pro-
cessing (named neurologic pain signature) (López-Solà 
et al. 2017) and brain glial activation (Albrecht et al. 2019), 
while decreased cortical and subcortical grey-matter den-
sity (Choy 2015). SARS-CoV-2 is known to penetrate the 
olfactory mucosa, causing loss of smell, and may enter the 
brain. However, definitive evidence for SARS-CoV-2 pen-
etrating the blood–brain barrier (BBB) is lacking. Inflamma-
tory cytokines induce BBB instability, and once across the 
BBB, cytokines can activate glial cells (Boldrini et al. 2021). 
Given the propensity for cytokines (e.g., TNF-α and IL-6) 
and oxidative substances to contribute to peripheral and cen-
tral neuronal sensitization, it was already hypothesized by 
some studies that the increased prevalence of neurological 
manifestations seen in severe cases of COVID-19 may be 
associated with elevations of these markers (McFarland et al. 
2021). Besides, stressors, whether physical (e.g., viral infec-
tion), mental, emotional, or financial (i.e., common stressors 
observed in a pandemic situation), directly and negatively 
affect the underlying process of central sensitization, exac-
erbating the symptoms of FM and COVID-19 (Mohabbat 
et al. 2020).

As described in detail, FM and COVID-19 share many 
similar mechanisms (Table 2). However, we strongly encour-
age further studies to elucidate better the analogy between 
the development and maintenance of both diseases.

Could fibromyalgia drugs be used to treat 
post‑COVID symptoms?

More than three years after the start of the COVID-19 pan-
demic, it is time to recognize (i) the possibility of an FM-
related syndrome in SARS-CoV-2-infected patients and (ii) 
the achievability of SARS-CoV-2 infection or pandemic 
situation (isolation, uncertainty, depression, mental stress, 
generalized anxiety, and fear of the virus) to exacerbate FM 
symptoms. Recognizing these approaches might encourage 
addressed treatments and strategies to alleviate the impact 
of COVID-19 on overall health. Nowadays, no standard pro-
tocols are available for treating post-COVID-19 symptoms. 
However, due to the similar symptoms between post-COVID 
and FM syndrome, as well as the often-post-COVID FM-
like syndrome diagnosis, it is possible to hypothesize that 
medications already approved to treat FM syndrome may be 
repositioned and efficacious for treating FM-related symp-
toms in post-COVID-19 patients.

The clinical treatments of FM are based only on symptom 
management and involve pharmacological or non-pharma-
cological approaches (Sarzi-Puttini et al. 2020). The first-
line drugs for the treatment of FM approved by the FDA 
are gabapentinoids (pregabalin) and SNRIs (duloxetine and 
milnacipran) (Clauw 2015; Sarzi-Puttini et al. 2020). Stud-
ies about the beneficial effects of pregabalin in patients with 
COVID-19 have already been published (Oh et al. 2021; 
Pektas et al. 2021; Oddy et al. 2021; Jena et al. 2022). Jena 
et al. (2022) demonstrated that pregabalin, associated or 
not with antidepressants, relieved pain symptoms in hos-
pitalized patients with COVID-19. Besides, a case report 
described the effects of pregabalin use in two patients with 
COVID-19 and pneumonia who were admitted to the ICU 
with complaints of pain and cough. The patients received 
treatment with acetaminophen, tramadol, and pregabalin. 
Immediately after adding pregabalin, the patients related a 
significant reduction in cough complaints, chest pain, and 
myalgia. Furthermore, the patients began to tolerate more 
non-invasive mechanical ventilation and prone position due 
to the absence of such complaints (Pektas et al. 2021). Evi-
dence indicates that pregabalin use is not associated with 
increased in-hospital mortality among patients with COVID-
19 (Oh et al. 2021; Oddy et al. 2021).

Additionally, pregabalin seemed to be an attractive thera-
peutic alternative to treat pain in patients during and after 
COVID-19. In addition to its pain-reducing effects, prega-
balin has sedative properties and can reduce anxiety and 
chronic cough (Vertigan et al. 2016; Bach et al. 2018; Slee 
et al. 2019). Pregabalin is also effective in reducing pain and 
anxiety symptoms in FM patients (Clauw 2015; Salaffi et al. 
2021). Pregabalin also presents advantages over other medi-
cations, and it causes minimal respiratory depression, has a 
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low drug-drug interaction potential and has minor metabo-
lism (Ben-Menachem 2004; Pektas et al. 2021), which is rel-
evant to critical patients. Since the treatment with pregabalin 
showed positive effects during cases with severe COVID-19, 
and this subset of patients is considered more susceptible to 
developing post-COVID syndrome, we wonder: could early 
treatment with pregabalin or another gabapentinoid attenu-
ate the progression of COVID-19 symptoms and, therefore, 
prevent the development of post-COVID syndrome?

In this sense, Aksan et al. (2020) published a case report 
of a 40-year-old woman diagnosed with COVID-19 with 
acute symptoms quite similar to the complaints reported by 
patients with FM, including constant pain, mechanical and 
thermal hypersensitivities, and sleep problems (Häuser et al. 
2017). Acetaminophen, NSAIDs, and opioids, which usually 
are ineffective in relieving the pain of patients with FM, did 
not alleviate this patient’s pain. On the other hand, gabap-
entin gradually reduced the pain, mechanical and thermal 
hypersensitivity, sleep impairment, and respiratory symp-
toms during hospitalization. One month later, the pain had 
decreased slightly and continued to be relieved by gabapen-
tin. It is worth noting that gabapentin is also a gabapentinoid 
drug, with a somewhat similar pharmacokinetic profile but 
more slowly and variably absorbed than pregabalin (Bock-
brader et al. 2010). Additionally, gabapentin and pregabalin 
are safe treatment options with no significant interactions 
with treatments for COVID-19 (Plasencia-García et  al. 
2021).

Duloxetine, another drug approved by the FDA as a 
therapy for FM, decreased the incidence of COVID-19 
in patients (Blanch-Rubió et al. 2020), and seems to be 
less likely to interact with treatments recommended for 
COVID-19 (Plasencia-García et al. 2021). Furthermore, it 
is among the most commonly prescribed drugs annually in 
the United States, has an established safety profile, and is 
generally well-tolerated (Fanelli et al. 2021). In contrast, 
milnacipran, another SNRI used as a first-line treatment for 
FM (Sarzi-Puttini et al. 2020), has not been evaluated in the 
COVID-19 setting. However, milnacipran may represent a 
good therapeutic alternative since it lacks interaction with 
the cytochrome P450 enzymes (frequently involved in the 
metabolism of antidepressants) (Fanelli et al. 2021). There-
fore, milnacipran is less likely to interact with antiretroviral 
drugs used in patients with COVID-19 (Plasencia-García 
et al. 2021).

Although tricyclic antidepressants, selective serotonin 
reuptake inhibitors, and muscle relaxants are prescribed by 
clinicians and have strong clinical evidence (level I, A) for 
use in FM, they are not FDA-approved drugs for this purpose 
(Clauw 2014, 2015; Sarzi-Puttini et al. 2020). Some of these 
drugs have also been tested for repositioning for COVID-19. 
The antidepressants amitriptyline, imipramine, paroxetine, 
and sertraline have potential anti-viral activities and deserve 

studies targeting COVID-19, especially for those patients 
suffering from depression (Kutkat et al. 2022). Addition-
ally, amitriptyline has potential benefit in patients with post-
COVID-19 headaches (Gonzalez-Martinez et al. 2022) and, 
when associated with pregabalin, relieves pain symptoms 
in hospitalized patients with COVID-19 (Jena et al. 2022). 
In the same way, the muscle relaxant tizanidine, used for 
treating myofascial pain disorders and FM (McLain 2000; 
Sarzi-Puttini et al. 2020), could be repositioned for treating 
post-COVID-19 symptoms (Kumar et al. 2021).

Nonetheless, there is a need to carefully evaluate the use 
of the therapeutic approaches commonly used in FM for 
treating some complaints of COVID-19 patients. A study 
demonstrates the contradictory effects of pregabalin, includ-
ing an increased incidence of COVID-19 in patients that use 
it (Blanch-Rubió et al. 2020). Besides, serotonin syndrome 
(i.e., a serotoninergic overactivity at synapses of the CNS 
and PNS) has to be considered when using drugs metabo-
lized by cytochrome P450 enzymes, such as duloxetine, 
in patients with COVID-19 on antiretroviral therapy with 
lopinavir-ritonavir (Plasencia-García et al. 2021). However, 
serotoninergic syndrome seems to disappear when dulox-
etine is stopped (Sabe et al. 2021). Therefore, until now, the 
literature data have not provided enough backing to confirm 
whether patients with COVID-19 will benefit or be harmed 
using gabapentinoids or SNRIs during the infection. The 
hypotheses must be considered, and double-blinded, con-
trolled, and randomized clinical trials of these drugs in 
patients with COVID-19 and post-COVID are needed to 
better understand their benefits in this disease.

Non-pharmacological interventions used for FM treat-
ment, such as psychotherapy, physical exercise, and 
acupuncture, should be considered for patients with 
post-COVID syndrome. Studies have demonstrated that 
exercise therapy might be a safe and effective relief for post-
COVID19 syndrome (Hernando-Garijo et al. 2021; Dotan 
et al. 2022). Indeed, a telerehabilitation program based on 
aerobic exercise relieved the painful symptoms and psycho-
logical distress in women with FM during the COVID-19 
pandemic (Hernando-Garijo et al. 2021). Although it may be 
laborious to transpose non-pharmacological FM treatments 
to post-COVID syndrome, telerehabilitation, neuromodula-
tion, and resistance exercises have improved primary com-
plaints in post-viral syndromes (Perez et al. 2021; Chandan 
et al. 2022; Gentil et al. 2022).

Pharmacotherapies to inflammation 
treatment

Although therapies focusing on inflammation are not recom-
mended for treating FM, we cannot disregard their promi-
nent use in the post-COVID syndrome, given all the solid 



644 M. F. P. Fialho et al.

1 3

inflammatory mechanisms triggered by the infection. The 
immune responses against SARS-CoV-2 are one of the main 
features of disease pathogenesis (van de Veerdonk et al. 
2022), leading to the recruitment and activation of leukocyte 
subsets and the release of inflammatory cytokines (such as 
IL-6, IL-2, IL-8, interferon (IFN)-γ, IFN-α, and TNF-α), 
featuring the “cytokine storm” in the COVID-19 (Mahmud-
pour et al. 2020). Additionally, the IL-1–IL-6 axis represents 
one of the most important signalling pathways in the SARS-
CoV-2-induced hyperinflammatory reaction (Chen et al. 
2020a, b; Giamarellos-Bourboulis et al. 2020). All these 
mechanisms contribute to an inflammatory response that is 
associated with different clinical features and symptoms of 
COVID-19 (Chang et al. 2021; Huang et al. 2021a), such 
as painful symptoms since increased cytokines can induce 
hyperalgesia and allodynia and, therefore, sustain wide-
spread chronic pain (Ji et al. 2018; Goudman et al. 2021). 
Furthermore, post-COVID-19 painful symptoms may be 
caused by an inflammatory response due to the invasion of 
the virus in the neurons, muscles, and joints (Shiers et al. 
2020; Widyadharma et al. 2020). Thus, preventing viral 
progression or limiting the cytokine storm could help re-
establishing health, eliminate or alleviate pain, and assuage 
the impact of COVID on patients.

In this sense, several drugs with immunomodulatory 
properties have been strongly recommended by the panel for 
COVID-19 treatments, which vary according to the disease 
severity (mild, severe, or critical) (Lamontagne et al. 2020). 
These drugs include systemic corticosteroids (dexametha-
sone), IL-6 inhibitors (tocilizumab and sarilumab), and janus 
kinase inhibitors (baricitinib, tofacitinib, and ruxolitinib) 
(Lamontagne et al. 2020).

Corticosteroids are among the drugs recommended to 
manage patients with COVID-19 and are widely used for 
treating other diseases closely related to COVID, such as 
Severe Acute Respiratory Syndrome and Middle Eastern 
Respiratory Syndrome (Caiazzo et al. 2022). This drug class 
inhibits many inflammation-associated molecules, such as 
cytokines (IL-6, IFN-γ, and TNF-α), chemokines, arachi-
donic acid metabolites, and adhesion molecules, besides 
up-regulating anti-inflammatory mediators (Barnes 2011). 
Corticosteroids are recommended for severe or critical 
COVID-19 to counteract excessive inflammation, but not 
for non-severe patients (Lamontagne et al. 2020). Indeed, 
clinical large-scale randomized trials have proposed that cor-
ticosteroids contribute to the recovery of severe or critically 
ill patients infected with SARS-CoV-2 (Sterne et al. 2020; 
RECOVERY 2021; Cano et al. 2021). Its long-term use 
might help control post-disease complications, especially in 
patients with persistent respiratory distress (Kostorz-Nosal 
et al. 2021). However, the long-term corticosteroid treat-
ment must be carefully evaluated as it might contribute to 

adverse effects involving the gastrointestinal, cardiovascular, 
endocrine, nervous, ocular, and immune systems (Oray et al. 
2016).

The IL-6 released by macrophages is one of the key 
factors in initiating cytokine storms, and its increase is 
associated with the severity of COVID-19 (Chen et al. 
2020a; McGonagle et al. 2020; Huang et al. 2021b). Thus, 
it is suggested that blocking the action of IL-6 may alter 
the course of the disease and benefit critically ill patients 
(Zhang et al. 2022). Tocilizumab and sarilumab are mono-
clonal antibodies that act as immunomodulatory, directly 
targeting IL-6 via the IL-6 receptor (Xu et  al. 2021). 
Both are approved by the FDA for rheumatoid arthritis 
treatment and have recently been approved in the United 
States and United Kingdom for use in patients with severe 
COVID-19 (Department of Health and NHS 2021; Salama 
et al. 2021). Although the effectiveness of IL-6 inhibi-
tors on the SARS-CoV-2-triggered immune response has 
been proven (Abani et al. 2021; Godolphin et al. 2022), its 
usage as a sole drug and the optimal timing to introduce 
it to the patient treatment regimen remains controversial 
(Huang and Jordan 2020; Abidi et al. 2022).

The IL-6 is one of the primary activators of janus 
kinase (JAK)/signal transducer and activator of the tran-
scription (STAT) pathway (Kamimura et al. 2003). The 
activation of JAK/STAT pathways orchestrates important 
biological processes, including cell proliferation, differ-
entiation, apoptosis, and immunomodulation (Xin et al. 
2020). By exerting effects in controlling immune regula-
tion and inflammation in the cells, and reducing inflamma-
tory cytokines, some JAK inhibitors have been approved 
by FDA, such as baricitinib and tofacitinib for treating 
rheumatoid arthritis (Harrington et al. 2020) and ruxoli-
tinib for treating haematological diseases (Kirito 2022). In 
this sense, many clinical trials have researched the role of 
JAK inhibitors in COVID-19 treatment (Cao et al. 2020; 
Bronte et al. 2020; Kalil et al. 2021; Marconi et al. 2021; 
Ely et al. 2022). The effectiveness of JAK inhibitors in 
critically ill patients with COVID-19 has been proven (Cao 
et al. 2020; Bronte et al. 2020). However, inconsistent con-
clusions in relation to its efficacy, especially for the reduc-
tion of COVID-19 mortality were reported (Kalil et al. 
2021; Marconi et al. 2021; Ely et al. 2022).

In addition to the drugs listed above, several drug classes 
with anti-inflammatory properties have been tested to man-
age COVID-19, which include colchicine (Tardif et al. 2021; 
Horby et al. 2021), inhaled corticosteroids (budesonide and 
ciclesonide) (Yu et al. 2021; Clemency et al. 2022), IL-1 
inhibitor (anakinra) (Cavalli et al. 2020; Huet et al. 2020), 
Bruton’s tyrosine kinase (BTK) inhibitors (acalabrutinib and 
ibrutinib) (Roschewski et al. 2020; Rada et al. 2021) and 
NSAIDs (indomethacin and aspirin) (Perico et al. 2022). 
However, it is essential to point out that all of these drugs are 
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currently under investigation in clinical trials and the treat-
ment regimen remains controversial. Until now, they were 
not recommended by the panel for COVID-19 treatments or 
still need to be approved by the FDA.

Finally, it is worth noting that pharmacotherapies rec-
ommended by the panel for COVID-19 treatments need 
to be evaluated, especially for their use on painful param-
eters in post-COVID syndrome. More medical evidence 
is still required to demonstrate their rational applica-
tion, including dosage, course of treatment, the timing of 
administration, and combination with other drugs. Future 
clinical studies are also relevant to investigate whether 
these therapies effectively treat FM-related symptoms in 
post-COVID patients. Moreover, clinicians should investi-
gate whether these therapies could also reduce COVID-19-
caused intense inflammation and, consequently, improve 
patients' general health.

Conclusions

Given the global scale of this pandemic, it is apparent 
that the healthcare needs for patients with sequelae of 
COVID-19 will continue to increase for the foreseeable 
future. Current evidence raises several interesting ques-
tions about whether FM syndrome, a chronic pain con-
dition, might be triggered or potentiated by COVID-19. 
Based on the collected evidence in this review, we could 
assume the following:

a. Post-COVID syndrome in some people may be recog-
nized as an FM-like syndrome once these patients are 
increasingly meeting the criteria for the diagnosis of 
FM. Thus, clinical diagnosis of post-COVID sequelae 
must be made and it is encouraged the recognition of the 
post-COVID FM-like syndrome;

b. The exacerbation or occurrence of FM symptoms might 
happen during a COVID-19 or be due to the numerous 
and persistent stressors imposed daily by the pandemic 
setting;

c. COVID and FM syndrome share some mechanisms, 
which help explain why both conditions culminate in 
the development of similar complaints;

d. Awareness among the general population and care pro-
fessionals about developing an FM-like syndrome after 
COVID-19 could lead to prompt and targeted treatment. 
Thus, the clinical treatments for FM may potentially 
be repositioned, aiming to prevent or treat FM-related 
symptoms in post-COVID patients; and

e. Therapies focusing on inflammation could be effective in 
post-COVID patients, given all the solid inflammatory 

mechanisms triggered by the infection, even though they 
are not recommended in FM syndrome.

Altogether, these actions can contribute to re-establish-
ing pre-COVID-19 health and assuage the potential impact 
of chronic pain on physical and mental health, family and 
community life, and the social and economic environments. 
However, it is important to emphasize that current stud-
ies of post-COVID symptoms persistence are highly het-
erogeneous. Therefore, future research with longer follow-
ups, improved quality, and more standardized designs are 
encouraged.
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