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Introduction
The novel coronavirus disease 2019 
(COVID-19) has swept the world and 
caused a global pandemic [1] coupled with 
challenges that should be prepared for [2]. 
Streamlining of workflows for rapid diagnosis, 
isolation, clinical management, and infection 
prevention will matter not only to patients 
with COVID-19, but also to patients who at 
risk and health-care workers [2]. In the highly 
interconnected world, the vastly transmissible 
COVID-19 causes relatively high mortality, 
particularly in aging populations [3]. The 
diagnosis for Severe Acute Respiratory 
Syndrome Coronavirus-2 (SARS-CoV-2) 
infection is largely based on Reverse 

Transcriptase Polymerase Chain Reaction 
(RT-PCR) with high rate of false-negative 
results and has been found largely inferior to 
that of a chest computed tomography [4]. To 
date, much public health messaging regarding 
COVID-19 has focused on social distancing, 
hand hygiene, Personal Protective Equipments 
(PPE) for health care workers, and the need 
for increased testing [5]. 

In COVID-19, the innate immune system 
is activated producing and releasing 
proinflammatory cytokines such as 
interleukins (IL-6, IL-1β and IL-8) and tumor 
necrosis factor-α and other chemokines. 
The excessive inflammatory response may 
result in Cytokine Storm syndrome that 
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Background: Corona virus (COVID-19) is an emerging worldwide infectious disease that may be 
followed in some patients by post COVID-19 syndrome; patients who experience symptom of 
disease long time after their recovery. Among the frequent post-COVID-19 symptoms are fatigue, 
headache, sleep disorder, anxiety and musculoskeletal pain which coincide with features of 
Fibromyalgia Syndrome (FMS). This study reports out of the ordinary scenarios and outcomes for 
three cases who developed primary FMS post COVID-19. 

Method: Three females, not known to have previous FMS or any other rheumatic disease, post 
COVID-19 were referred for rheumatology consultation due to the prolonged persistence of 
symptoms after recovery from COVID-19. 

Results: The cases presented with anxiety and depression, headache, generalized musculoskeletal 
pain, paresthesia and non-restorative sleep. General examination and various laboratory 
investigation including autoimmune profile as well as radiological investigation were all 
normal. Tender points on examination lead to the diagnosis of FMS. Non-pharmacological and 
pharmacological management with antidepressant therapy were prescribed with improvement. 

Conclusions: We are presenting the first three cases of COVID-19 infection as an emerging trigger 
for FMS. This association should be considered during management of post COVID-19 syndrome to 
improve pain care and prevent worsening of symptom during the COVID-19 pandemic.
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causes coagulation abnormalities, excessive oxidation 
and mitochondrial permeability, vital organ damage, 
immune system failure and eventually disseminated 
intravascular coagulation [1]. The clinical manifestations 
of COVID-19 include fever, cough, fatigue, muscle 
pain, diarrhea, and pneumonia, which can develop to 
acute respiratory distress syndrome, metabolic acidosis, 
septic shock, coagulation dysfunction, and organ failure 
[6]. However, most patients recover, some experience 
disease progression. Clinical outcomes of COVID-19 
are considerably worse in persons with medical 
comorbidities and immunosuppression [7]. The long 
term effects of the pandemic in patients with rheumatic 
diseases will not be known until much later and will likely 
include stressors flaring disease, flaring due to stopping 
medications and less physician visits with subsequent 
under-treatment [8]. A previous study conducted by 
the Egyptian College of Rheumatology (ECR) study 
group found that patients with rheumatoid arthritis 
faced remarkable difficulty to obtain their medications 
with subsequent change in their disease status during 
COVID-19 pandemic [9]. Most commonly reported 
neuronal presentations associated with SARS-CoV-2 
infection involved headache, nausea, vomiting, anosmia 
and ageusia, impaired visual acuity, pain and muscular 
symptoms like fibromyalgia. Anxiety, anger, confusion, 
post-traumatic stress symptoms, and cognitive 
impairment were observed [10]. Acute or chronic stress 
may trigger or aggravate symptoms of Fibromyalgia 
Syndrome(FMS) [11]. 

Fibromyalgia syndrome is fairly common reaching 
a prevalence of 2% to 3% worldwide. It comprises 
not only chronic widespread pain, fatigue and sleep 
alterations but also autonomic disturbances, cognitive 
dysfunction, hypersensitivity to external stimuli, 
somatic symptoms and psychiatric disorders [8]. FMS 
and chronic fatigue syndrome are distinct conditions 
that share a common pathophysiological etiology 
involving central sensitization [7] and many other 
factors such as genetic, immunological, and hormonal 
[12]. Interestingly, inhibition of ACE 1 can enhance 
pain by blocking the degradation of substance P 
and bradykinin, besides enhancing kinin receptors 
signaling leading to fibromyalgia-like symptoms [13]. 
Furthermore, a remarkable association of Angiotensin-
Converting Enzyme 1 (ACE-1) gene polymorphism 
with the development of FMS has been addressed 
[14]. ACE/ACE2 balance is critical in the regulation of 
electrolyte homeostasis, vascular and cardiac remodeling 
and inflammation [15]. 

Attention for the possible development of FMS during 

post COVID-19 syndrome has risen. Few studies were 
conducted during the COVID-19 pandemic had a 
variable impact on the well-being of patients with FMS. 
While all FMS symptoms were more severe in patients 
with FMS and COVID-19 infections [16], for others, 
this period brought the opportunity to introduce 
changes in daily lifestyle, which resulted in improvement 
in well-being. Accordingly, this complicated relation 
has induced attention for the possible relationship of 
FMS and COVID-19 syndrome and the way we deliver 
health care. In this article we report out of the ordinary 
scenarios and outcomes for three cases who developed 
primary fibromyalgia syndrome following the recovery 
of COVID-19 infection (post-COVID-19). 

Case reports
Three female patients with no previous history of 
FMS or any other rheumatic disease, were referred for 
rheumatology consultation regarding the persistence of 
symptoms after recovery from COVID-19 infection. 

Case 1

A 39-year-old housewife presented in June 2020 with 
moderate grade fever, watery diarrhea, nausea, severe 
abdominal pains, sudden loss to the sense of taste 
and smell, anorexia, fatigue, and generalized muscle 
pains. Two days later she developed dry cough and 
mild dyspnea. There was no history of hypertension or 
diabetes. Her investigations revealed: Hemoglobin (Hb) 
11.9 g/dl, mild microcytic hypochromic anemia, Total 
Leucocytic Count (TLC) of 2.4 x103/mm3 with relative 
monocytosis (18%), absolute neutropenia (29%), 
platelet count of 203 x103/mm3. The Erythrocyte 
Sedimentation Rate (ESR) was 54mmHg/1st hour, 
C-reactive protein (CRP) was positive (7.9 mg/L), 
serum ferritin: 361 ng/mL (normal 13-150), serum 
lactate dehydrogenase (LDH): 169 U/L and D-dimer 
0.48 mg/L (normal <0.5 mg/L). A nasopharyngeal 
swab was analyzed by RT-PCR and confirmed a SARS-
CoV-2 infection. Computerized Tomography (CT) 
chest and echocardiography were normal. She was 
given azithromycin 500mg/day orally for 5 d, followed 
by ceftriaxone 1 gm/day IM for a week, prednisolone 
20 mg/day with gradual weaning off over one month, 
rivaroxaban 15 mg/day for 27 d, low dose aspirin 81 
mg/day for 3 m, proton pump inhibitor, L-carnitine, 
iron supplement and Co-enzyme Q (10 mg/day). There 
was improvement in her gastrointestinal symptoms, 
body temperature normalized with partial regain in the 
sense of smell and taste. There was persistence of fatigue 
even on mild exertion, with generalized muscle pains. 
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In September 2020, she reported new symptoms as 
anxiety, migraine headache, generalized paresthesia 
especially in the upper limbs, allodynia, non- restorative 
sleep and lack of concentration. On examination: The 
Body Mass Index (BMI) was 25.4 and there was no 
joint tenderness or swelling. 11/18 tender points for 
fibromyalgia were positive. Other systems were normal. 
Patient global assessment of pain on a 100 mm Visual 
Analogue Scale (VAS) was 100. Her laboratory tests 
then showed Hb (13.6 g/dl), TLC 8.5 x103/mm3, 
platelets 319 x103/mm3, ESR 18 mmHg/1st hour, CRP 
5.4 mg/L. Hepatitis C-virus antibodies were negative, 
Antinuclear Antibodies (ANA) negative,Rheumatoid 
Factor (RF) Negative, Thyroid Stimulating Hormone 
(TSH) 0.7 mlU/L, 25(OH) vitamin-D 18.5 ng/
ml, Alanine Transaminase (ALT) 25U/L, Aspartate 
Transaminase (AST) 24U/L, creatinine 0.9 mg/dl, 
HbA1c:5.5%, serum ferritin 35 ng/ml and D-dimer: 
0.3 mg/L. A diagnosis of primary fibromyalgia was 
held according to the 2010 ACR preliminary diagnostic 
criteria [17]. The patient was given duloxetine 30 mg/
day however, she developed gastritis with marked GIT 
upset and dizziness after few days so it was discontinued 
and replaced by gabapentin 300 mg twice daily, vitamin 
D3 injection 200,000 I.U./month for 3 consecutive 
months, vitamin C 1 g/day, omega 3 capsule/day, 
vitamin B injection/10 days for two months and 
paracetamol tablets when required in case of pain and 
headache. On follow up four months later, January 
2021, the patient’s general wellbeing improved with 
less paresthesia and only mild sleep disturbances. The 
VAS became 60. On clinical examination, there were 
fewer tender points 7/18. All routine investigations were 
within normal range and 25(OH) vitamin D became 
35.9 ng/ml. General instructions were provided to the 
patient for proper exposure to sunlight 10 minutes/
day over her limbs, proper hydration with at least 10 
cups of water/day, follow healthy food habits and walk 
regularly. She continued on gabapentin capsule 300 
mg/d, paracetamol tablet when required and would also 
regularly consider meditation. 

Case 2
A 44-year-old housewife presented on March 2020 with 
severe chest pain, dyspnea, fever and dry cough. She 
was a chronic heavy cigarette smoker 2 packs/week and 
was not known to be diabetic or hypertensive. She was 
accustomed to travel abroad and since the COVID-19 
pandemic she was completely locally locked down. 
Her investigations revealed normocytic normochromic 
anemia, leukocytosis 12.3 x103/mm3 with a shift to left 
and CRP 12.8 mg/L. Chest x-ray revealed exaggerated 

bronchovascular markings. High resolution CT chest 
showed pneumonic patches for which she received 
multiple antibiotics but with mild improvement. Two 
nasopharyngeal swabs were analyzed by RT-PCR, the 
first was negative but the second confirmed a SARS-
CoV-2 infection. Her D-dimer was high normal 0.48 
mg/L. She received azithromycin 500 mg/day orally 
for 5 d, hydroxychloroquine 400 mg/day, lactoferrin, 
zinc, vitamin C and vitamin D supplements, mast 
cell stabilizer and nasal steroid drops with moderate 
improvement. As chest tightness persisted, she quit 
smoking. Five months later, August 2020, she developed 
insomnia, restless leg syndrome, severe generalized 
muscle pains, allodynia and hyperacusis. The VAS 
was 100 mm.A bone scan and tumor markers were all 
negative. The condition progressed with panic attacks 
and depression, so she consulted a psychiatrist and 
was prescribed Serotonin-Norepinephrine Reuptake 
Inhibitors (SNRIs), venlafaxine 75mg/day for three 
weeks with mild improvement. After a rheumatological 
consultation, she was diagnosed to have primary FMS 
according to the 2010 ACR criteria [17] with 18/18 
tender points. Duloxetine 60 mg/day at night was added 
to her current intake of venlafaxine 75 mg/day. The 
patient was advised to lead a stress-free lifestyle and zinc 
supplements were provided. On follow up three months 
later, November 2020, the general wellbeing of the 
patient improved with almost normal sleep rhythm and 
restless leg syndrome recovered. On examination there 
were fewer tender points 12/18 and her VAS became 
60. The patient continued on the same medications and 
started to receive cognitive therapy.

Case 3
A 41-years-old health worker, on June 2020, started 
to develop fever, severe chest pain, fatigue, generalized 
muscle and bone pain and dry cough. She was known to 
have controlled type 2 diabetes and hypertension. Her 
investigations revealed: Hb 12.5 g/dl, TLC of 9.0 x103/
mm3 with relative lymphopenia, platelets of 226 x103/
mm3. The ESR was 44 mm/1st h, the CRP was positive 
(24.3 mg/L), serum ferritin: 184 ng/mL, D-dimer 0.5 
mg/L, ALT 18 U/l, AST 21 U/l, and HbA1c: 9.7%. 
Two PCRs for COVID-19, 21 days apart, were positive. 
CT chest was normal. She was diagnosed as a case of 
COVID-19 infection and was given azithromycin 500 
mg/day, low dose aspirin 81 mg/d for 3 months, iron, 
Zinc, vitamin C and vitamin D supplement. There was 
improvement in her chest symptoms, normalized body 
temperature. However, there was persistence of fatigue, 
with generalized muscle and bone pain especially on the 
morning. Two months later, August 2020, she developed 
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progressive insomnia, mood disturbance with depressive 
symptoms and panic attacks. The patient was advised to 
receive pain relives and to have a stress-free lifestyle but 
with no improvement. February 2021, investigations 
revealed Hb 13.7 g/dl, TLC 13.5 x103/mm3, platelets of 
292 x103/mm3. CRP: 23.7 mg/L, serum ferritin: 128.1 

ng/mL, D-dimer 0.5 mg/L, ANA and RF were negative. 
After a rheumatologic consultation, the diagnosis of 
primary FMS was considered [17] with 15/18 tender 
points. Gabapentin capsule 400 mg/day was started, and 
a month later there was mild improvement in her well-
being and mood status.

Figure 1. Long-term effects of coronavirus disease 2019 (COVID-19) and overlap of fibromyalgia syndrome manifestations 
[31, 32, 14]. 
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Discussion
Fibromyalgia syndrome is a stress–related disorder; 
psychological and other types of stressors are frequent 
fibromyalgia drivers [18]. The global FMS symptoms 
were significantly more severe, and impairment was 
higher in patients with COVID-19 infection [16]. 
Meanwhile, the COVID-19 pandemic has generated 
long-lasting widespread assorted stressful events with 
direct influence of the imposed lifestyle changes on 
FMS symptoms [18]The spike protein on this virus 
binds the ACE2 receptor, mediating entry into human 
cells and provoking antagonistic pathways of the 
renin-angiotensin system and imbalance of the ACE/
Angiotensin II and its receptor as well as the ACE2/
angiotensin (1–7)/Mas receptor pathways. By inducing 
a decrease of membrane ACE2 receptors on host cells, 
an imbalance of ACE/ACE2 occurs that contributes 
critically to the pathogenesis of SARS-CoV-2 infection 
and triggers severe lung injury [19]. Nevertheless, the 
ACE/ACE2 imbalance could be the common pathway 
(theory) to explain the underestimated and overlooked 
link between the development of FMS and COVID-19.
In this work three cases are presented with a peculiar 
onset of FMS post-COVID-19 and the diagnostic 
dilemma due to the overlap of symptoms before 
consulting a rheumatologist are presented.

Patients with FMS often experience clinical impairment 
with stress [20] and adverse mental and physical outcomes 
during the COVID-19 outbreak have been reported. 
Factors such as stopping current treatments may play a 
central role and social support was found to be protective 
[11]. However, others reported no clinical impairment 
due to COVID-19 confinement. The perceived 
worsening among FMS patients relied primarily on how 
patients cope with their disease, without a real impact 
on clinical manifestations [20]. It has been suggested 
that the post-COVID syndrome with persisting 
fibromyalgia-like symptoms will potentially join the 
spectrum of rheumatic disorders [21]. Interestingly, 
during lock-down due to COVID-19 pandemic, 64.5% 
of patients presenting with increased musculo-skeletal 
pain had a low vitamin D3 levels and 45% developed 
symptoms of FMS [22].Fibromyalgia was reported as an 
independent factor associated with greater pain severity 
as a result of social isolation during the COVID-19 
pandemic [23] Long term effects of COVID-19 have 
been reported and are presented in Figure 1 with 
adaptation to refer to overlapping manifestations of 
FMS [12, 19, 24]. Non-hospitalized ‘long hauler’ 
patients with COVID-19 experience “prominent and 
persistent” neurological symptoms, including brain fog 

and fatigue and is considered an important emerging 
entity that requires a multidisciplinary approach to 
care [25]. The COVID-19 pandemic has a substantial 
impact on rheumatology and is back to the lime-light 
[21]. With predicted worsening of symptoms, we 
anticipate direct medical expenses, and further loss of 
productivity. Further, given the highly comorbid nature 
of mood disorders in patients with FMS, we fear that 
this pandemic will add detrimental impact on mood and 
could lead to increased suicidal ideations, a trend that is 
already being seen during the COVID-19 pandemic in 
the general population. This potential impact should be 
further investigated in patients with FMS.

The restraints imposed by the lockdown during the 
COVID-19 pandemic had a variable impact on the 
well-being of patients with FMS. Physicians should 
be mindful of these individual differences and discuss 
with FMS patients how beneficial changes might be 
maintained or even implemented in the aftermath 
of the pandemic [24]. Patients with chronic medical 
conditions need routine assessment; patients with FM 
should be treated no differently. Thus, we recommend 
routine follow-up visits, whether done virtually 
(telehealth) or in person. These visits will allow for 
assessing current symptoms, adherence to medications, 
and the presence of any red-flag concerns. Furthermore, 
these encounters will help to promote a supportive 
environment, and take the opportunity to further 
reinforce the utility of effective nonpharmacologic 
treatment options. Nonpharmacologic treatment 
should include healthy lifestyle, meditation, cognitive 
behavioral therapy, biofeedback therapy, and ongoing 
patient education. Patients should be made aware of 
these convenient options and encouraged to participate. 
Interestingly, in Spain, a telerehabilitation program 
based on aerobic exercise in women with FMS during 
the lockdown declared due to the COVID-19 pandemic 
lead to remarkable improvements in pain intensity, 
mechanical pain sensitivity, and psychological distress 
[19]. In the treatment for FMS, some analgesics, 
particularly pregabalin and most antidepressants 
were associated with COVID-19 incidence, whereas 
duloxetine presented a negative relation [25]. It may be 
also considered that since hypertension is a frequent late 
effect of COVID-19 [24] and is a comorbidity affecting 
FMS patients, in such cases hypertension treatment 
with ACE inhibitors should be avoided and other classes 
of antihypertensive drugs should be preferable [18]. 
Although there are reports that COVID-19 infection 
may result in a cytokine storm with a massive release 
of various cytokines particularly interleukins, biologics 
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may be potentially effective in treating severe cases [26]. 
As a consequent lesson from the COVID-19 pandemic, 
a shift from investing primarily in disease-specific 
resource targets is emerging toward decoding the human 
immune system [3]. 

In conclusion, as we are in the midst of an unprecedented 
pandemic, we can only speculate the long-term effects 
and implications of COVID-19. Among persons with 
COVID-19, the development of FMS is anticipated as a 
consequence to pandemic-associated stressors, isolation 
and uncertainties that further dysregulate the underlying 
ACE. Consequently, the health of these people could 
be profoundly and negatively affected. Hopefully the 
detailed stories of the three cases end up throwing light 

on the newly emerging trigger for FMS and may thus 
help the world in its fight against this fierce enemy. 
Such association should be considered in the planning, 
development, and prioritization of interventions to 
improve pain care and to prevent worsening of symptoms 
during the continuing COVID-19 pandemic. In the 
middle of this pandemic, this vulnerable group should 
not be overlooked. 
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