
  
    
      
    
  


  
    Table of Contents
  


  
    Welcome
  


  
    Table of Contents
  


  
    Association between Long-COVID and Migraine: Insights From a Global Health Network Database

    
      Abstract

      
        Introduction
      


      
        Methods
      


      
        Results
      


      
        Discussion
      


      
        Conclusion
      


      
        Article Information

        
          Identifiers and Pagination:
        


        
          Article History:
        

      

    


    
      1. INTRODUCTION
    


    
      2. MATERIALS AND METHODS
    


    
      3. RESULTS

      
        3.1. Pre-infection Migraine and Long-COVID
      


      
        3.2. New-onset Migraine Post-COVID Infection
      

    


    
      4. DISCUSSION

      
        4.1. Study Limitations and Strengths
      

    


    
      CONCLUSION
    


    
      AUTHORS’ CONTRIBUTIONS
    


    
      LIST OF ABBREVIATIONS
    


    
      ETHICS APPROVAL AND CONSENT TO PARTICIPATE
    


    
      HUMAN AND ANIMAL RIGHTS
    


    
      CONSENT FOR PUBLICATION
    


    
      STANDARDS OF REPORTING
    


    
      AVAILABILITY OF DATA AND MATERIAL
    


    
      FUNDING
    


    
      CONFLICT OF INTEREST
    


    
      ACKNOWLEDGEMENTS
    


    
      REFERENCES
    

  


  
    Association between Long-COVID and Migraine: Insights From a Global Health Network Database
Nicole Lulkin1, *[image: ], Thomas Chelimsky2, Patrick Shi3, Patricia Kinser4, Le Kang5, Gisela Chelimsky6

    


    
      1 Department of Internal Medicine, VCU SOM, Richmond, United States of America

    


    
      2 Department of Neurology, VCU SOM, Richmond, United States of America

    


    
      3 Wright Center, VCU, Richmond, United States of America

    


    
      4 VCU School of Nursing, Richmond, United States of America

    


    
      5 Department of Biostatistics, VCU, Richmond, United States of America

    


    
      6 Department of Pediatrics, VCU SOM, Richmond, United States of America

    


    
      
        Abstract



        
          

          Introduction


          The COVID-19 pandemic has resulted in over 7 million lost lives and continues to pose a major global public health challenge. Many COVID survivors experience post-acute sequelae of SARS-CoV-2 (long-COVID). This condition presents with a wide range of symptoms such as severe fatigue, myalgia, and dyspnea. Despite growing investigation of long- COVID, its underlying pathophysiology remains unclear.

        


        
          

          Methods


          The study explored the relationship between long-COVID and migraines, including both pre-existing and newly developed, using a large global healthcare network (n = 5,187,516). Patients were categorized into long-COVID and short-COVID groups based on diagnostic criteria, and migraine prevalence was analyzed compared between groups.

        


        
          

          Results


          Patients with pre-existing migraine diagnosis had significantly higher prevalences of long-COVID (9.61%) compared to those without migraines (5.08%). Additionally, the incidence of new-onset migraine occurred more frequently among long-COVID patients (4.21%) than in the short-COVID population (1.13%).

        


        
          

          Discussion


          These findings highlight a complex association between long-COVID and migraines, suggesting potential avenues for prevention, screening, and treatment of long- COVID.

        


        
          

          Conclusion


          This study demonstrates migraine as both a predisposing factor for and a potential manifestation of long-COVID. This connection underscores the importance of recognizing migraines as part of the broader long-COVID spectrum. Improved screening for migraines and strategies aimed at autonomic regulation represent important avenues for management of long- COVID.
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      1. INTRODUCTION


      Since the onset of the COVID-19 pandemic, more than 778 million cases have been reportedglobally [1]. Although public health efforts have decreased the overall burden of COVID-19,many patients continue to experience long-term effects of post-acute sequelae of Severe AcuteRespiratory Syndrome Coronavirus 2 (SARS-CoV-2) (long-COVID). Long-COVID can affectmultiple organ systems and commonly presents a range of symptoms, including severe fatigue,myalgias, dyspnea, and depression [2]. Long-COVID symptoms are heterogeneous and oftenfluctuate over time, making it a debilitating condition for patients and challenging for providers [3].


      The pathophysiology of long-COVID remains under investigation, with proposed mechanisms including immune dysregulation, viral persistence, autonomic nervous system dysfunction, and inflammation [2,4]. One leading hypothesis is persistent sympathetic activation [5], characterized by prolonged sympathetic nervous system activation following an acute triggering event such astrauma, stress, or disease. It is emerging as a hypothesis for chronic overlapping pain conditions, including migraines, fibromyalgia, and other chronic post-infectious disorders [3,5]. Migraineand long-COVID demonstrate features of autonomic imbalance with heightened sympathetic activity and reduced parasympathetic tone [6].


      Given these shared mechanisms, the study hypothesized that patients with migraines may be predisposed to developing long-COVID, and conversely, that long-COVID may increase the likelihood of new migraines, suggesting a potential bidirectional relationship. To test this, the study analyzed a global de-identified patient dataset.

    


    
      

      2. MATERIALS AND METHODS


      This retrospective cross-sectional study was conducted using TriNetX, a global health research network that aggregates de-identified electronic health records from over 124 million individuals across healthcare organizations worldwide. TriNetX was queried to identify individuals with a documented history of COVID-19 infection, with the requirement that the specified criteria be met on or after Jan 01, 2020, and the following ICD-10 codes were included: COVID-19 virus (U07.1, U07.2), COVID-19 with pneumonia (J12.82), coronavirus infection unspecified (B34.2), other coronavirus as the cause of disease classified elsewhere (B97.29), and pneumonia due to SARS-associated coronavirus (J21.81) (Fig. 1). Laboratory-confirmed SARS-CoV-2 infection was identified using curated code for positive SARS-CoV-2 and related RNA presence (+TNX Curated 9088), and SARS-CoV-2 RNA presence in respiratory system specimen (+ Logical Observation Identifiers Names and Codes (LOINC) 94500-6, +LOINC 94309-2). To isolate cases of primary SARS-CoV-2 exposure, patients with other viral infections were excluded (ICD- 9: 079.89).


      From the identified COVID-19 cohort, patients were categorized into two groups: those who met criteria for long-COVID and those who did not. Long-COVID was defined with inclusion criteria of post-viral fatigue syndrome (G93.3) or malaise and fatigue (R53) recorded at least 30 days following the initial COVID-19 diagnosis and absent in the four years preceding infection (Fig. 1).


      Short-COVID was defined as COVID-19 without subsequent diagnosis of fatigue or post-viral fatigue syndrome. This approach was used to minimize misclassification of chronic or unrelated fatigue symptoms. We then examined the prevalence of both pre-existing and newly diagnosed migraine (ICD-10: G43) in these groups (Fig. 1). Pre-infection migraine was defined as any migraine diagnosis recorded within one month before COVID-19 infection. New- onset migraine was defined as a diagnosis of migraine recorded within one month after COVID- 19 diagnosis in patients with no prior migraine history.


      A one-month window was chosen to capture relevant migraine activity closely following SARS- CoV-2 infection, while minimizing diagnostic overlap with unrelated headache episodes. This period reflects the acute and early post-viral phase during which neuroinflammatory and autonomic changes are most likely to manifest.


      Broader chronic pain conditions were not included due to their nonspecific and heterogeneous coding practices across health systems. Such terms lack standardized clinical phenotyping and may represent a wide array of conditions unrelated to migraine. Therefore, inclusion of these diagnoses could have diluted the specificity of our findings and introduced misclassification bias. Statistical analyses were performed using chi-squared analysis and verified using R statistical software version 4.5.0 (R Foundation for Statistical Computing, Vienna, Austria). Chi-squared tests with Yates’ continuity correction were used to compare the prevalence of migraine between groups. A p-value of less than 0.001 was considered statistically significant due to the large sample size.

    


    
      

      3. RESULTS


      Within the TriNetX database of over 124 million patients, a total of 5,187,516 individuals (4.11%) had a documented diagnosis of COVID-19 infection between January 1, 2020, and the time of data collection. Among the overall population, 3,304,198 individuals (2.62%) had a diagnosis of migraine, before or after their COVID-19 diagnosis.


      Among patients with COVID-19 infection, 237,443 patients (4.58%) met the criteria for long- COVID, defined as the presence of new fatigue, malaise, or post-viral fatigue syndrome ≥30 days after initial infection. The remaining 4,675,106 patients made up the non–long-COVID (short-COVID) group.


      [image: ]
Fig. (1)


      Patient selection flowchart from the TriNetX global health research network, illustrating identification of COVID-19 cases, classification into long-COVID and short-COVID cohorts, along with stratification by migraine diagnosis.


      
        

        3.1. Pre-infection Migraine and Long-COVID


        A greater proportion of individuals who developed long-COVID had a pre-existing diagnosis of migraine compared to those who did not develop long-COVID. Specifically, 22,813 long- COVID patients (9.61%) had migraine diagnoses prior to COVID-19 infection, in contrast to 237,487 patients (5.08%) in the non–long-COVID group.


        This difference was highly statistically significant (p < 0.001), indicating a strong association between pre-existing migraine and increased risk of long-COVID development.

      


      
        

        3.2. New-onset Migraine Post-COVID Infection


        Among patients with no prior migraine diagnosis, new-onset migraine within 1 month following COVID-19 infection occurred more frequently in the long-COVID group. 300 new migraines


        were observed in 9,884 patients (4.21%) in the long-COVID group compared to 53,072 patients (1.13%) in the non–long-COVID group (p < 0.001).


        This nearly fourfold increase in post-infection migraine diagnoses among long-COVID patients suggests that SARS-CoV-2 infection may either trigger migraine pathophysiology or unmask a pre-existing neurologic vulnerability in susceptible individuals.

      

    


    
      

      4. DISCUSSION


      In this large, multi-institutional analysis, patients with long-COVID had a higher prevalence of pre-existing migraine compared to those without long-COVID (9.61% vs 5.08%). We also found that long-COVID patients were at higher risk of developing new-onset migraine compared to short-COVID patients (4.21% vs 1.13%). Together, these findings suggest a bidirectional association between migraine and long-COVID, potentially driven by shared autonomic dysregulation and sympathetic overactivation.


      In this context, both migraine and long-COVID may represent different manifestations of ashared dysautonomic process, in which sympathetic hyperactivity and reduced vagal tone drive ongoing inflammation and pain sensitivity. Supporting this hypothesis, prior studies have demonstrated that post-COVID headache and migraine correlate with elevated inflammatory cytokines (Transforming Growth Factor Beta 1 and Vascular Endothelial Growth Factor) [7–9]. They have also been found to correlate with dysregulation of the renin-angiotensin system, which canincrease sympathetic tone and impair blood-brain barrier integrity [7–9]. These overlappinginflammatory and autonomic mechanisms provide a biologic explanation for the bidirectional relationship observed in our cohort.


      The study's findings build on prior literature linking post-COVID headache to persistent inflammation and autonomic dysregulation. Previous meta-analyses have reported post-COVID headache in 8-15% of patients within six months of infection; however, few studies specifically examined migraine as a distinct pre-existing diagnosis [10]. Using a large, multi-institutional dataset, our study distinguishes migraine from general headache and provides quantitative evidence for a bidirectional association between migraine and long-COVID. Furthermore, the scale of the study’s analysis enables population-level support to the hypothesis that shared autonomic and inflammatory pathways underlie both disorders.


      While the exact mechanisms underlying headache in long-COVID remain unclear, emerging evidence suggests that activation of trigeminal neurons and dysregulation of the angiotensin system may play central roles [10]. The Renin-Angiotensin System (RAS) can be dysregulated by SARS-CoV-2 binding to angiotensin-converting enzyme 2, leading to increased sympathetic nervous system tone and the release of inflammatory markers [9]. This dysregulation potentially contributes to the complex spectrum of long-COVID symptoms [9]. Furthermore, residual confounding variables cannot be fully excluded. Factors such as psychiatric comorbidities (e.g., anxiety and depression) and medication use may influence both migraine diagnosis and the likelihood of long-COVID. These unmeasured variables could partly account for the observed associations and should be explored in future studies.


      Long-COVID patients with severe headaches have higher levels of inflammatory cytokines TGF-B1 and VEGF [11]. These inflammatory markers are also involved in microglial destruction and blood-brain barrier leakage, respectively, leading to sympathetic nervous system dysfunction [12]. Together, these findings suggest a complex interaction between inflammatory signaling in long-COVID and migraine, with chronic sympathetic activation acting as a key mediator [12,13]. In this context, SARS-CoV-2 infection may trigger migraines through direct neuroinflammatory mechanisms and may also exacerbate autonomic dysfunction in individuals with pre-existing chronic overlapping pain conditions (COPCs).


      Biological sex and age may modify this relationship. Migraines are more prevalent among women, with a female-to-male ratio of 2-3:1 following puberty [14]. Sex-based differences in immune response and autonomic balance may also contribute to the higher burden of long- COVID in women [14]. Age further modifies these risks as migraine prevalence decreases after menopause and long-COVID is elevated in older adults but declines after age 70 [15]. Further studies stratified by sex and age will be important to better clarify these interactions.


      The pathophysiology of long-COVID is incompletely understood. Current theories suggest mechanisms such as immune system dysregulation, virus-induced cellular changes, autonomic nervous system dysfunction, and inflammation [2]. One emerging theory proposes persistent sympathetic activation following an acute stressor such as trauma or disease [4]. This mechanism has increasingly been explored in COPCs, including migraines and other chronic post-infectious disorders [3]. Increased sympathetic activation, together with reduced parasympathetic regulation, has been described in both migraines and long-COVID [16].


      Viewing COVID-19 as an immunologic insult, physiologic and psychological stressors mayexplain why COPCs, such as migraine, worsen after infection. Reduced vagal tone promotes inflammation, while vagal stimulation has been associated with symptom improvement in conditions such as rheumatoid arthritis and Crohn’s Disease [17,18]. Targeting autonomic tone, therefore, represents a promising therapeutic strategy for long-COVID [19].


      
        4.1. Study Limitations and Strengths


        This study has several limitations. One limitation is the reliance on ICD coding, which may underestimate true disease prevalence due to misclassification or coding omissions.


        Specifically, the prevalence of migraine in the study (2.66% of all TriNetX patients) was lower than what is typically reported in the literature (11-15%) [20]. The definition of long-COVID, primarily based on fatigue, may have excluded other phenotypes. However, the use of standardized coding and consistent criteria across the dataset helps ensure that any misclassification would affect all groups similarly and is therefore unlikely to explain the observed differences.


        The study also carries strengths. A large database that allowed analysis of 124 million patients across demographic and geographic backgrounds was used. The use of standardized definitions of migraine, long-COVID, and COVID enhances the reliability and comparability of our findings. Most importantly, our cohort definitions were conservative, using fairly restrictive terms to define each diagnosis. Broader definitions would likely have increased the associations between migraine and long-COVID. The findings may therefore underestimate the true relationship between these two conditions.

      

    


    
      

      CONCLUSION


      Overall, our findings suggest that migraines and long-COVID share overlapping autonomic and inflammatory pathways, supporting a bidirectional association between these conditions. Patients with long-COVID exhibited both a higher prevalence of pre-existing migraine and an increased risk of developing new-onset migraine. The study proposes that this is due to the physiologic stress of SARS-CoV-2 infection, which unmasking or exacerbates underlying autonomic imbalance. Addressing autonomic dysregulation may therefore improve long-COVID prevention, screening, and treatments.


      Future studies should further investigate the contribution of other chronic overlapping pain conditions, such as fibromyalgia, chronic fatigue syndrome, and irritable bowel syndrome, as well as Postural Orthostatic Tachycardia Syndrome (POTS) and the simultaneous presence of multiple functional disorders as predisposing risk factors in the development of long-COVID.


      Additionally, a deeper investigation into the demographics of patients with long-COVID and comorbid migraines may identify further contributors to these overlapping conditions. Young women have higher rates of migraine, fibromyalgia, chronic fatigue syndrome, and long-COVID. Furthermore, a retrospective cohort study discovered that Black and Hispanic patients have greater rates of COVID-19-related headaches in the United States [10]. It is vital for future research to focus on whether such demographic differences are also reflected in this global health research network. Understanding how genetic, environmental, and socioeconomic factors influence long-COVID may improve risk stratification. It is essential to highlight disparities among underserved populations and guide more equitable care strategies.

    

  


  
    
      

      AUTHORS’ CONTRIBUTIONS


      The authors confirm their contributions to the paper as follows: N.L.: Responsible for data collection, writing the paper, conceptualization, methodology, data curation, and writing the original draft; T.C. and P.K.: Contributed to the study conception and design; P.S. and L.K.: Performed data analysis and interpretation; G.C.: Contributed to conceptualization. All authors reviewed the results and approved the final version of the manuscript.

    


    
      LIST OF ABBREVIATIONS


      
        
          
            	

            	
          


          
            	ACE2

            	= Angiotensin-Converting Enzyme 2
          


          
            	COPC

            	= Chronic Overlapping Pain Condition
          


          
            	COVID-19

            	= Coronavirus Disease 2019
          


          
            	ICD

            	= International Classification of Diseases
          


          
            	LOINC

            	= Logical Observation Identifiers Names and Codes
          


          
            	POTS

            	= Postural Orthostatic Tachycardia Syndrome
          


          
            	RAS

            	= Renin-Angiotensin System
          


          
            	SARS-CoV-2

            	= Severe Acute Respiratory Syndrome Coronavirus 2
          


          
            	TGF-B1

            	= Transforming Growth Factor Beta 1
          


          
            	VEGF

            	= Vascular Endothelial Growth Factor
          

        
      

    


    
      

      ETHICS APPROVAL AND CONSENT TO PARTICIPATE


      The IRB determined that the proposed activity is not research involving human subjects as defined by DHHS and FDA regulations. IRB review and approval by this organization is not required.

    


    
      

      HUMAN AND ANIMAL RIGHTS


      Not applicable.

    


    
      

      CONSENT FOR PUBLICATION


      Not applicable.

    


    
      

      STANDARDS OF REPORTING


      STROBE guidelines were followed

    


    
      

      AVAILABILITY OF DATA AND MATERIAL


      All data generated or analyzed during this study are included in this published article.

    


    
      

      FUNDING


      None.

    


    
      

      CONFLICT OF INTEREST


      The authors declare no conflict of interest, financial or otherwise.

    


    ACKNOWLEDGEMENTS


    Declared none.


    REFERENCES


    
      
        
          	

          	
        


        
          	[1]

          	COVID-19 cases., 2025Available from: https://data.who.int/dashboards/covid19/cases
        


        
          	[2]

          	Castanares-Zapatero D., Chalon P., Kohn L., Dauvrin M., Detollenaere J., Maertens de Noordhout C., Primus-de Jong C., Cleemput I., Van den Heede K.. Pathophysiology and mechanism of long COVID: a comprehensive review., Ann. Med.. 2022; 54(1): 1473-1487.

          [CrossRef] [PubMed]
        


        
          	[3]

          	Brock M.V., Bosmans F.. A MULTI-HIT MODEL OF LONG COVID PATHOPHYSIOLOGY: THE INTERACTION BETWEEN IMMUNE TRIGGERS AND NERVOUS SYSTEM SIGNALING., Trans. Am. Clin. Climatol. Assoc.. 2024; 134: 149-164.

          [PubMed]
        


        
          	[4]

          	Tana C., Bentivegna E., Cho S.J., Harriott A.M., García-Azorín D., Labastida-Ramirez A., Ornello R., Raffaelli B., Beltrán E.R., Ruscheweyh R., Martelletti P.. Long COVID headache., J. Headache Pain. 2022; 23(1): 93.

          [CrossRef] [PubMed]
        


        
          	[5]

          	Peroutka S.J.. Migraine: A chronic sympathetic nervous system disorder., Headache. 2004; 44(1): 53-64.

          [CrossRef] [PubMed]
        


        
          	[6]

          	Camilleri M. Gastrointestinal motility disorders in neurologic disease., J Clin Invest. 2021; 131(4): e143771.

          [CrossRef]
        


        
          	[7]

          	Chuang C.H., Li J.Y., King J.T., Chen W.T., Chen S.P., Wang Y.F., Liu H.Y., Hsiao F.J., Pan L.L.H., Wang S.J., Lai K.L.. Abnormal heart rate variability and its application in predicting treatment efficacy in patients with chronic migraine: An exploratory study., Cephalalgia. 2023; 43(10): 03331024231206781.

          [CrossRef] [PubMed]
        


        
          	[8]

          	Marques K.C., Silva C.C., Trindade S.S., Santos M.C.S., Rocha R.S.B., Vasconcelos P.F.C., Quaresma J.A.S., Falcão L.F.M.. Reduction of cardiac autonomic modulation and increased sympathetic activity by heart rate variability in patients with long COVID., Front. Cardiovasc. Med.. 2022; 9: 862001.

          [CrossRef] [PubMed]
        


        
          	[9]

          	Méndez-García L.A., Escobedo G., Minguer-Uribe A.G., Viurcos-Sanabria R., Aguayo-Guerrero J.A., Carrillo-Ruiz J.D., Solleiro-Villavicencio H.. Role of the renin-angiotensin system in the development of COVID-19-associated neurological manifestations., Front. Cell. Neurosci.. 2022; 16: 977039.

          [CrossRef] [PubMed]
        


        
          	[10]

          	Aiyegbusi O.L.. COVID-19 related headaches: Epidemiology, pathophysiology, impacts, and management., Curr. Opin. Neurol.. 2023; 36(6): 609-614.

          [CrossRef] [PubMed]
        


        
          	[11]

          	Ruhnau J., Blücher M., Bahlmann S., Zieme A., Vogelgesang A., Steinmetz A., Fleischmann R.. Occurrence of new or more severe headaches following COVID-19 is associated with markers of microglial activation and peripheral sensitization: Results from a prospective cohort study., J. Headache Pain. 2024; 25(1): 101.

          [CrossRef] [PubMed]
        


        
          	[12]

          	Sun Y., Koyama Y., Shimada S.. Inflammation from peripheral organs to the brain: How does systemic inflammation cause neuroinflammation?, Front. Aging Neurosci.. 2022; 14: 903455.

          [CrossRef] [PubMed]
        


        
          	[13]

          	Silva L., Fernandes J., Lopes R., Costa S., Malheiro S., Aires E., Pereira D., Fonte J., Dias A., Oliveira V., Cavaco S., Magalhães R., Correia M., Andrade C., Maia L.F.. Long‐term persistent headache after SARS ‐ COV ‐2 infection: A follow‐up population‐based study., Eur. J. Neurol.. 2025; 32(5): e70130.

          [CrossRef] [PubMed]
        


        
          	[14]

          	Al-Hassany L., MaassenVanDenBrink A., Kurth T.. Sex-related differences in the association between migraine, COVID-19, and long COVID: A population-based cohort., Front. Neurol.. 2025; 16: 1547893.

          [CrossRef] [PubMed]
        


        
          	[15]

          	Fain M.J., Horne B.D., Horwitz L.I., Thaweethai T., Greene M., Hornig M., Orkaby A.R., Rosen C., Ritchie C.S., Ashktorab H., Blachman N., Brim H., Emerson S., Erdmann N., Erlandson K.M., de Erausquin G., Fong T., Geng L.N., Gordon H.S., Gully J.R., Hadlock J., Han J., Huang W., Jagannathan P., Kelly J.D., Klein J.D., Krishnan J.A., Levitan E.B., McComsey G.A., McDonald D., Montgomery A.P., O’Brien L., Ofotokun I., Patterson T.F., Peluso M.J., Pemu P., Perlowski A., Reiman E.M., Sanon M., Seshadri S., Shellito J., Sherif Z.A., Shikuma C., Singer N.G., Singh U., Trinity J.D., Wisnivesky J., Witvliet M.G., Foulkes A., Nikolich J.Ž., RECOVER consortiumAge‐Related Changes in the Clinical Picture of Long COVID., J. Am. Geriatr. Soc.. 2025; 73(10): 3123-3137.

          [CrossRef] [PubMed]
        


        
          	[16]

          	Fernández-de-las-Peñas C., Gómez-Mayordomo V., Cuadrado M.L., Palacios-Ceña D., Florencio L.L., Guerrero A.L., García-Azorín D., Hernández-Barrera V., Arendt-Nielsen L.. The presence of headache at onset in SARS-CoV-2 infection is associated with long-term post-COVID headache and fatigue: A case-control study., Cephalalgia. 2021; 41(13): 1332-1341.

          [CrossRef] [PubMed]
        


        
          	[17]

          	Bloom O., Tracey K.J., Pavlov V.A.. Exploring the vagus nerve and the inflammatory reflex for therapeutic benefit in chronic spinal cord injury., Curr. Opin. Neurol.. 2022; 35(2): 249-257.

          [CrossRef] [PubMed]
        


        
          	[18]

          	Kelly M.J., Breathnach C., Tracey K.J., Donnelly S.C.. Manipulation of the inflammatory reflex as a therapeutic strategy., Cell Rep. Med.. 2022; 3(7): 100696.

          [CrossRef] [PubMed]
        


        
          	[19]

          	Khan M.W.Z., Ahmad M., Qudrat S., Afridi F., Khan N.A., Afridi Z., Fahad, Azeem T., Ikram J.. Vagal nerve stimulation for the management of long COVID symptoms., Infect. Med.. 2024; 3(4): 100149.

          [CrossRef] [PubMed]
        


        
          	[20]

          	Stovner L.J., Nichols E., Steiner T.J., Abd-Allah F., Abdelalim A., Al-Raddadi R.M., Ansha M.G., Barac A., Bensenor I.M., Doan L.P., Edessa D., Endres M., Foreman K.J., Gankpe F.G., Gopalkrishna G., Goulart A.C., Gupta R., Hankey G.J., Hay S.I., Hegazy M.I., Hilawe E.H., Kasaeian A., Kassa D.H., Khalil I., Khang Y-H., Khubchandan J., Kim Y.J., Kokubo Y., Mohammed M.A., Mokdad A.H., Moradi-Lakeh M., Nguyen H.L.T., Nirayo Y.L., Qorbani M., Ranta A., Roba K.T., Safiri S., Santos I.S., Satpathy M., Sawhney M., Shiferaw M.S., Shiue I., Smith M., Szoeke C.E.I., Truong N.T., Venketasubramanian N., weldegwergs K., Westerman R., Wijeratne T., Tran B.X., Yonemoto N., Feigin V.L., Vos T., Murray C.J.L., GBD 2016 Headache CollaboratorsGlobal, regional, and national burden of migraine and tension-type headache, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016., Lancet Neurol.. 2018; 17(11): 954-976.

          [CrossRef] [PubMed]
        

      
    

  


  

OEBPS/Images/e26669587425897_F1.jpg
TriNetX (124 million de-identified patient global health
research network database)

All COVID-19 (5,187,516 patients): COVID-19 virus (U07.1, U07.2), positive SARS-CoV-2 and
related RNA presence (+TNX Curated 9088), COVID-19 with pneumonia (J12.82), SARS-CoV-2
RNA presence in respiratory system specimen (+ LOINCC 94500-6, +LOINC 94309-2),
coronavirus infection unspecified (B34.2), other coronavirus as the cause of disease classified
elsewhere (B97.29), and/or pneumonia due to SARS-associated coronavirus (J21.81) without
other specified viral infection (079.89)

v

Long-COVID (237,443 patients):
Postviral and related fatigue syndromes
(G93.3) or malaise and fatigue (R53) =
1 month post-infection and not present

in previous 4 years

7 O\

Migraine (33,482  No Migraine (203,973
patients): G43 patients): no G43

N

Short-COVID (4,675,106 patients): No
postviral and related fatigue syndromes
(G93.3) or malaise and fatigue (R53) =1
month post-infection and not present in

previous 4 years

7O\

Migraine (298,297

patients): G43 patients): no G43

No Migraine (4,376,809





OEBPS/Images/cover.jpg
ISSN: 2666-9587

The Open
COVID Journal

Association between Long-COVID and Migraine:
Insights From a Global Health Network Database

b) o

3 0% ‘I

V
BENTHAM OPEN





OEBPS/Images/orcid.png





