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Objective: To investigate the seasonal variation of disease onset and presentation in an ethno-geographically homogeneous cohort of patients with anti-MDA5 positive dermatomyositis (DM).

Methods: This was a multi-centered, retrospective cohort study. Adult Chinese anti-MDA5 positive DM patients were identified from the Hong Kong Myositis Registry and the Clinical Data Analysis and Reporting System from 2015 to 2020. Equal number of IIM patients without anti-MDA5 antibody were selected as controls. Line blot immunoassay was used to detect the autoantibodies. The onset of disease, presenting clinical features and subsequent complications were analyzed for any seasonality.

Results: A total of 110 patients with anti-MDA5 positive DM were studied. The mean age at diagnosis was 53.0 ± 12.3 years and the mean follow-up duration was 20.6 ± 23.1 months. Two third of the patients (66%) had the clinically amyopathic phenotype. Most patients (86%) had interstitial lung disease (ILD) and 42% developed rapidly progressive ILD (RP-ILD). The mortality was 40% and the commonest cause was RP-ILD. Chi-square test showed significantly less patients had symptom onset in July to September. However, no particular seasonal pattern was observed in the anti-MDA5 negative IIM controls. RP-ILD occurred more frequently in patients with disease onset in October to December. Anti-MDA5 positive DM patients with disease onset in warmer months (April to September) were more likely to have clinical muscle involvement.

Conclusion: Apparent seasonal patterns were noted in our ethno-geographically identical anti-MDA5 positive DM patients, but not in IIM patients in general. Certain environmental factors, particularly infection, might be implicated.
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INTRODUCTION

The etiology of idiopathic inflammatory myopathies (IIMs) is largely unknown. It is generally believed that a variety of environmental factors, acting upon different genetic backgrounds (HLA or cytokine polymorphisms), result in distinct immune responses and clinical syndromes in IIMs (1). Identifiable seasonality could shed light on the etiology and enhance our understanding of the disease pathogenesis. It could also increase our awareness of the disease and its complications during the peak seasons. However, seasonal patterns of disease onset and severity in IIMs as a whole are conflicting.

In recent years, over 10 myositis-specific antibodies (MSAs) have been identified. They are able to divide IIM patients into homogenous subgroups and inform prognosis (2). Anti-melanoma differentiation-associated protein 5 (MDA5) positive dermatomyositis (DM) attracts special clinical attention due to its strong association with rapidly progressive interstitial lung disease (RP-ILD) which carries a high mortality (3). Patients with the disease also present with unique clinical features such as refractory vasculitic rash and amyopathy (4, 5). There seems to be a geographical or ethnic variation in the prevalence and phenotype of anti-MDA5 positive DM (6–8). In this study, we aimed to investigate the seasonal pattern of disease onset and presentation in an ethno-geographically identical cohort of patients with anti-MDA5 positive DM.



METHODS


Study Design and Patients

This was a multi-centered, retrospective cohort study conducted in 10 regional hospitals in Hong Kong. The primary objective of the study was to investigate the seasonal variations of onset of anti-MDA5 positive DM in Chinese patients. The secondary objective was to examine the seasonal patterns of various clinical manifestations of the disease.

Consecutive IIM patients diagnosed between January 2015 to December 2020 were identified from the Hong Kong Myositis Registry (MyoHK) and the Clinical Data Analysis and Reporting System (CDARS). MyoHK is a territory-wide registry that was set up in 2019 aiming to systemically collect clinical information of IIM patients in Hong Kong. CDARS is an electronic system created by the Hong Kong Hospital Authority since 1991, mainly for audit and research purpose. The system has been extensively used in large-scale epidemiological studies (9–11). Clinical records of patients identified via MyoHK and CDARS were reviewed by the investigators individually via electronic health record (EHR) to screen for eligibility for recruitment into the study. Inclusion criteria included: (1) adult onset disease (≥18 years), (2) Chinese ethnicity, (3) residing in Hong Kong, (4) diagnosis of DM based on Bohan and Peter's criteria or EULAR/ACR 2017 classification criteria, (5) diagnosis of CADM defined as typical cutaneous features of DM confirmed by rheumatologist or dermatologist but minimal or no clinical features of myositis (hypomyopathic and amyopathic) according to the Sontheimer's criteria, and (6) a positive anti-MDA5 antibody result (12–14). Exclusion criteria included: (1) myositis secondary to trauma, seizure, alcohol or drug abuse or myopathic drugs, such as statin and fibrates, and (2) patients with other concomitant connective tissue diseases. Equal number of IIM patients diagnosed in the similar period without anti-MDA5 antibody were randomly selected as controls. A commercial line blot immunoassay kit (Euroline Autoimmune Inflammatory Myopathies 15 Ag, Euroimmun, Lubeck, Germany) was used to detect the MSAs. The study was approved by the local research ethics committees and patient consents were waived due to the retrospective nature of the study.



Disease Variables

All participating hospitals used the same EHR system for clinical information documentation. Data of the recruited patients were reviewed and collected via the EHR by the investigators from the date of IIM diagnosis until either death or the end of study (31st December, 2020). These included patient demographics, onset of disease, presenting clinical characteristics and subsequent complications. ILD was defined by typical radiological features of ILD on computer tomography (15). RP-ILD was defined as worsening of radiologic interstitial change, progressive dyspnoea and hypoxemia within 1 month of onset of respiratory symptoms (16, 17). Infections were all microbiologically proven.



Statistical Analysis

Descriptive statistics were presented as frequencies, means with standard deviation or medians with ranges as appropriate. Seasonal patterns were initially evaluated using circular statistics with Rayleigh's test of the average vector magnitude. The effect of seasonality for onset of disease was then analyzed by Chi-square test with the calendar months of a year categorized into four seasons: spring (April to June), summer (July to September), autumn (October to December) and winter (January to March) roughly, according to the climatological information of Hong Kong (Supplementary Figure 1). Comparisons of various clinical manifestations in different seasons were done using Chi-square test or Fisher exact test for categorical variables, independent samples t-test or Mann-Whitney U test for continuous variables. Results were considered statistically significant if the p-value was < 0.05. Statistical analyses were performed by using the Statistics Package for Social Sciences (SPSS inc., Chicago, version 24.0) and R3.3.1 software.




RESULTS

All together 110 patients with anti-MDA5 positive DM were recruited (Table 1). The mean age of the anti-MDA5 positive patients at diagnosis was 53.0 ± 12.3 years and the mean follow-up duration was 20.6 ± 23.1 months. There was a slight female predominance (56%). Two third of the patients had the CADM phenotype (66%). Common presenting symptoms included arthritis (64%), fever (49%), weight loss (38%), vasculitic rash (37%), and infection (23%). The list of infections at presentation is shown in Table 2. The great majority of the patients (86%) had ILD and 42% developed RP-ILD. Most of the patients with RP-ILD (40/46, 87%) developed this condition within 3 months of the diagnosis of DM. Other complications included refractory rash (62%), hoarseness of voice (15%), dysphagia (14%), pneumothorax (14%), pneumomediastinum (9%), leucoplakia (9%), cancer (5%) and cardiomyopathy (4%). The overall mortality of patients with anti-MDA5 related DM was 40% (44/110) with the commonest cause being RP-ILD.


Table 1. The demographics, clinical characteristics, and complications of 110 anti-MDA5 positive DM patients.
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Table 2. Documented infections at presentation of 110 anti-MDA5 positive DM patients.
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Rayleigh's test and rose diagram revealed a pattern that less anti-MDA5 positive DM patients had disease onset in summer months (July to September), whereas no particular trend was observed in anti-MDA5 negative IIM patients (Figure 1). Chi-square test confirmed that significantly less anti-MDA5 positive patients (observed number 15, excepted number 27.5, p = 0.041) developed initial symptom in July to September. No seasonality difference in disease onset was observed in the anti-MDA5 negative patients (p = 0.19), among them 19% had anti-TIF1, 18% had anti-synthetase, 9% had anti-SRP, 8% had anti-Mi2, 4% had anti-SAE, 3% had NXP2, 2% had anti-HMGCR antibodies and 40% were MSA negative. When we compared disease onset in anti-MDA5 positive patients with RP-ILD and patients without, it was found that while both groups had a dip in summer season from July to September (with RP-ILD: observed number 5, expected number 11.5, p = 0.032; without RP-ILD: observed number 10, excepted number 16, p = 0.028), a peak was noted from October to December only in the RP-ILD group (observed number 19).
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FIGURE 1. Rose diagrams with Rayleigh's test in 110 patients with anti-MDA5 positive DM and 110 anti-MDA5 negative IIM controls with regard to disease onset. A pattern of less frequent anti-MDA5 positive DM patients in July to September was noted, while no particular trend was observed in anti-MDA5 negative IIM patients.


RP-ILD occurred significantly more frequently in patients with disease onset in the autumn (October to December) months (spring: 34%, summer: 33.3%, autumn 66%, winter: 32%; p = 0.028). Further analysis showed that infections were significantly associated with the development of RP-ILD (p = 0.02). On the other hand, anti-MDA5 positive DM patients with disease onset in colder months (October to March) were less likely to have clinically significant weakness (spring: 49%, summer: 47%, autumn: 31%, winter: 13%, p = 0.013) and hoarseness (spring: 20%, summer: 40%, autumn: 0%, winter: 10%, p = 0.003). No other significant seasonality was observed in other clinical presentations or complications.



DISCUSSION

Seasonal variations have been observed in many rheumatic diseases regarding incidence, relapse and severity (18, 19). However, seasonal patterns of disease onset in IIM patients as a whole or in the traditional polymyositis (PM) or DM populations are conflicting. In a very early report on seasonal distribution in the onset of the disease of 51 cases of PM/DM, a concentration of cases was found for the months of March, April and May (20). In an Australian study of 53 patients with treated IIMs, relapses involving, both muscular and cutaneous, occurred more often during the summer and spring in DM, but no significant seasonal trends were found in PM patients (21). However, in a larger study of 200 patients with IIMs, no recognizable seasonal patterns could be found in the conventional categories of PM and DM (22). Interestingly, it was shown that the month of weakness onset was not random in patients with anti-Jo-1 autoantibody (average month April) and in those with anti-SRP autoantibody (average month November). In a subsequent study of 503 patients, again no significant seasonal patterns of disease onset in IIM patients as a whole or in the total PM or DM populations were found (23). Significant seasonal associations were present, however, in the serologically defined groups with patients having anti-synthetase antibodies peaked in March to April and patients not having any autoantibodies peaked in June to July. These findings suggest that searches for seasonal patterns in the onset of IIM characterized by MSAs may provide more useful clues to etiology of the disease.

We conducted a multi-centered study of a homogeneous disease group, based on ethnicity, residential area and serology, aiming to investigate the seasonality of IIMs. It was found that anti-MDA5 DM patients presented significantly less frequently in July to September which corresponded to the summer season in Hong Kong, whereas no clear seasonal pattern was observed in anti-MDA5 negative IIM controls. Patients who developed RP-ILD, which was shown to be associated with infection, often had disease onset in the colder months (October to December). This seasonal pattern appears similar to that of the respiratory virus infections (24, 25). A viral trigger for IIM has attracted much attention, because of considerable circumstantial evidence: the frequent reports by patients that their symptoms were preceded by an acute “viral” illness, elevated titres of antibodies to certain viruses in patients with myositis, presence of viral RNA in muscle biopsy specimens (26–29). A Swedish case–control study also reported preceding gastrointestinal and respiratory tract infection as a risk factor for IIM (30). In fact, being an important member of the cytoplasmic RIG-I like receptor family that functions in innate immunity, MDA5 recognizes intracellular viral nucleic acids and triggers type I interferon production that leads to suppression of viral replication. Thus, it has been postulated that anti-MDA5 related DM is triggered in genetically predisposed individuals following exposure to viral infections, which elicits loss of self-tolerance and antibodies production, which in turn could create a self-perpetuating autoimmune cycle with lungs being the primarily triggering and affected organ (31). On the other hand, significant muscle involvement and hoarseness, which is presumably related to pharyngeal muscle weakness, were more frequently noted in anti-MDA5 positive DM patients with disease onset in warmer months. Whether this could represent a difference in etiology or triggering factor in patients with muscle and pulmonary involvement warrants further investigations.

A single-center study in Japan reported that CADM patients were less prevalent in urban areas and the majority of anti-MDA5-positive patients resided in rural areas around a large river (32). The same study also showed that the incidence of anti-MDA5 antibodies in less populated areas, but not in areas with populations over 130 × 103, was the highest in autumn. In a subsequent large multi-centered Japanese study in patients with IIM related ILD, it was found that anti-MDA5 positive patients had disease onset predominantly from October to March, whereas no seasonality was noted in patients with anti-synthetase antibody or tested negative for the above two antibodies (33). A preferential geographical distribution of anti-MDA5-assoicated ILD near freshwater was again noted. In a research letter, a summer dip in the incidence was also reported in a French cohort of DM patients with anti-MDA5 antibody (34). All these support the postulation that environmental factors, particularly infectious agents, could contribute to the production of autoantibodies against MDA5. However, a study using data from a North American registry reported no seasonal clustering of the month of diagnosis in 35 juvenile IIM patients with anti-MDA5 antibody (35). The discrepancy could be related to the juvenile disease subgroup, ethno-geographical difference or relative small sample size. Interestingly, Hosono et al. identified a novel autoantibody against splicing factor proline/glutamine-rich protein (SFPQ), which is known to play a role in innate immune responses, in patients with anti-MDA5 antibody-positive DM (36). These patients had disease diagnosis showing seasonal patterns according to the timing of anti-SFPQ antibody appearance suggesting that autoantibody production may also have some association with environmental factors. In this cohort of patient with both antiMDA5 and anti-SFPQ antibodies (N = 27), no patients had disease onset in summer season (June and July). In our study, residential clustering was not formally studied, as Hong Kong is a relatively geographically restricted city. The number of cases contributed by each regional center was proportionate to the population it served [data not shown].

There are several limitations in this study. First, despite the increasing popularity, the line blot immunoassay has not been fully validated. Second, due to the retrospective nature of the study, recall bias and incomplete data collection were inevitable. Importantly, the exact onset of symptoms related to the disease could be poorly defined which might significantly affect the seasonal patterns identified. Third, respiratory viral infection testing was not routinely performed limiting the examination of the potential inciting agents. Lastly, other potential mechanisms for the seasonal variation in the disease pattern including climatic differences and UV light exposure were not examined (37).

To conclude, apparent seasonal patterns were noticed in our ethno-geographically identical anti-MDA5 related DM patients, but not in anti-MDA5 negative IIM controls. We found a concentration of cases particularly those with significant lung involvement in colder months. Further studies to identify the possible environmental etiologic factors are encouraged.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by The Chinese University of Hong Kong—New Territories East Cluster Clinical Research Ethics Committee, No. 2020-0743; New Territories West Cluster Research Ethics Committee, No. 20132; Hong Kong East Cluster Clinical Research Ethics Committee, No. 2021-0010; Hong Kong West Cluster Research Ethics Committee, No. 2021-0037; Research Ethics Committee (Kowloon Central/Kowloon East), No. 2021-0022; Kowloon West Cluster Research Ethics Committee, No. 2020-0194. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

HS, CSL, and L-ST: study design. HS, JS, TT-OL, VT-LW, RH, and WLL: data collection. HS and JS: data analysis. JS, HS, CSL, and L-ST: drafting of manuscript. All authors critically revised the manuscript for important intellectual content.



ACKNOWLEDGMENTS

We would like to express our gratitude to all recruited patients and medical staff.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2022.837024/full#supplementary-material



REFERENCES

 1. Miller FW, Lamb JA, Schmidt J, Nagaraju K. Risk factors and disease mechanisms in myositis. Nat Rev Rheumatol. (2018) 14:255–68. doi: 10.1038/nrrheum.2018.48

 2. Gono T, Kuwana M. Current understanding and recent advances in myositis-specific and -associated autoantibodies detected in patients with dermatomyositis. Expert Rev Clin Immunol. (2020) 16:79–89. doi: 10.1080/1744666X.2019.1699059

 3. Wu W, Xu W, Sun W, Zhang D, Zhao J, Luo Q, et al. Forced vital capacity predicts the survival of interstitial lung disease in anti-MDA5 positive dermatomyositis: a multi-centre cohort study. Rheumatology (Oxford). (2021) 61:230–9. doi: 10.1093/rheumatology/keab305

 4. Fiorentino D, Chung L, Zwerner J, Rosen A, Casciola-Rosen L. The mucocutaneous and systemic phenotype of dermatomyositis patients with antibodies to MDA5 (CADM-140): a retrospective study. J Am Acad Dermatol. (2011) 65:25–34. doi: 10.1016/j.jaad.2010.09.016

 5. So H, Ip RW, Wong VT, Yip RM. Analysis of anti-melanoma differentiation-associated gene 5 antibody in Hong Kong Chinese patients with idiopathic inflammatory myopathies: diagnostic utility and clinical correlations. Int J Rheum Dis. (2018) 21:1076–81. doi: 10.1111/1756-185X.13268

 6. Hall JC, Casciola-Rosen L, Samedy L-A, Werner J, Owoyemi K, Danoff SK, et al. Anti-melanoma differentiation-associated protein 5-associated dermatomyositis: expanding the clinical spectrum. Arthritis Care Res (Hoboken). (2013) 65:1307–15. doi: 10.1002/acr.21992

 7. Chen Z, Hu W, Wang Y, Guo Z, Sun L, Kuwana M. Distinct profiles of myositis-specific autoantibodies in Chinese and Japanese patients with polymyositis/dermatomyositis. Clin Rheumatol. (2015) 34:1627–31. doi: 10.1007/s10067-015-2935-9

 8. Wong VT-L, So H, Lam TT-O, Yip RM-L. Myositis-specific autoantibodies and their clinical associations in idiopathic inflammatory myopathies. Acta Neurol Scand. (2021) 143:131–9. doi: 10.1111/ane.13331

 9. Chiu SS, Lau YL, Chan KH, Wong WH, Peiris JS. Influenza-related hospitalizations among children in Hong Kong. N Engl J Med. (2002) 347:2097–103. doi: 10.1056/NEJMoa020546

 10. Lau WCY, Chan EW, Cheung C-L, Sing CW, Man KKC, Lip GYH, et al. Association between dabigatran vs. warfarin and risk of osteoporotic fractures among patients with nonvalvular atrial fibrillation. JAMA. (2017) 317:1151–8. doi: 10.1001/jama.2017.1363

 11. So H, Mak JW-Y, So J, Lui G, Lun F, Lee J, et al. Incidence and clinical course of COVID-19 in patients with rheumatologic diseases: a population-based study. Semin Arthritis Rheum. (2020) 50:885–9. doi: 10.1016/j.semarthrit.2020.07.012

 12. Bohan A, Peter JB. Polymyositis and dermatomyositis (first of two parts). N Engl J Med. (1975) 292:344–7. doi: 10.1056/NEJM197502132920706

 13. Lundberg IE, Tjärnlund A, Bottai M, Werth VP, Pilkington C, de Visser M, et al. 2017 European league against rheumatism/american college of rheumatology classification criteria for adult and juvenile idiopathic inflammatory myopathies and their major subgroups. Arthritis Rheumatol. (2017) 69:2271–82. doi: 10.1002/art.40320

 14. Sontheimer RD. Clinically amyopathic dermatomyositis: what can we now tell our patients? Arch Dermatol. (2010) 146:76–80. doi: 10.1001/archdermatol.2009.323

 15. Kawasumi H, Gono T, Kawaguchi Y, Yamanaka H. Recent treatment of interstitial lung disease with idiopathic inflammatory myopathies. Clin Med Insights Circ Respir Pulm Med. (2015) 9:9–17. doi: 10.4137/CCRPM.S23313

 16. Collard HR, Moore BB, Flaherty KR, Brown KK, Kaner RJ, King TE Jr., et al. Acute exacerbations of idiopathic pulmonary fibrosis. Am J Respir Crit Care Med. (2007) 176:636–43. doi: 10.1164/rccm.200703-463PP

 17. Sato S, Hoshino K, Satoh T, Fujita T, Kawakami Y, Fujita T, et al. RNA helicase encoded by melanoma differentiation-associated gene 5 is a major autoantigen in patients with clinically amyopathic dermatomyositis: association with rapidly progressive interstitial lung disease. Arthritis Rheum. (2009) 60:2193–200. doi: 10.1002/art.24621

 18. Hawley DJ, Wolfe F, Lue FA, Moldofsky H. Seasonal symptom severity in patients with rheumatic diseases: a study of 1,424 patients. J Rheumatol. (2001) 28:1900–9.

 19. Schlesinger N, Schlesinger M. Seasonal variation of rheumatic diseases. Discov Med. (2005) 5:64–9.

 20. Manta P, Kalfakis N, Vassilopoulos D. Evidence for seasonal variation in polymyositis. Neuroepidemiology. (1989) 8:262–5. doi: 10.1159/000110192

 21. Phillips BA, Zilko PJ, Garlepp MJ, Mastaglia FL. Seasonal occurrence of relapses in inflammatory myopathies: a preliminary study. J Neurol. (2002) 249:441–4. doi: 10.1007/s004150200036

 22. Tansley SL, McHugh NJ, Wedderburn LR. Adult and juvenile dermatomyositis: are the distinct clinical features explained by our current understanding of serological subgroups and pathogenic mechanisms? Arthritis Res. Ther. (2013)15:211. doi: 10.1186/ar4198

 23. Sarkar K, Weinberg CR, Oddis CV, Medsger TA Jr., Plotz PH, Reveille JD, et al. Seasonal influence on the onset of idiopathic inflammatory myopathies in serologically defined groups. Arthritis Rheum. (2005) 52:2433–8. doi: 10.1002/art.21198

 24. Lam TT, Tang JW, Lai FY, Zaraket H, Dbaibo G, Bialasiewicz S, et al. Comparative global epidemiology of influenza, respiratory syncytial and parainfluenza viruses, 2010–2015. J Infect. (2019) 79:373–82. doi: 10.1016/j.jinf.2019.07.008

 25. Fong MW, Leung NHL, Cowling BJ, Wu P. Upper respiratory infections in schools and childcare centers reopening after COVID-19 Dismissals, Hong Kong. Emerg Infect Dis. (2021) 27:1525–7. doi: 10.3201/eid2705.210277

 26. Travers RL, Hughes GR, Cambridge G, Sewell JR. Coxsackie B neutralisation titres in polymyositis/dermatomyositis. Lancet. (1977) 1:1268. doi: 10.1016/S0140-6736(77)92487-4

 27. Bowles NE, Dubowitz V, Sewry CA, Archard LC. Dermatomyositis, polymyositis, and Coxsackie-B-virus infection. Lancet. (1987) 1:1004–7. doi: 10.1016/S0140-6736(87)92271-9

 28. Yousef GE, Isenberg DA, Mowbray JF. Detection of enterovirus specific RNA sequences in muscle biopsy specimens from patients with adult onset myositis. Ann Rheum Dis. (1990) 49:310–5. doi: 10.1136/ard.49.5.310

 29. Douche-Aourik F, Berlier W, Féasson L, Bourlet T, Harrath R, Omar S, et al. Detection of enterovirus in human skeletal muscle from patients with chronic inflammatory muscle disease or fibromyalgia and healthy subjects. J Med Virol. (2003) 71:540–7. doi: 10.1002/jmv.10531

 30. Svensson J, Holmqvist M, Lundberg IE, Arkema EV. Infections and respiratory tract disease as risk factors for idiopathic inflammatory myopathies: a population-based case - control study. Ann Rheum Dis. (2017) 76:1803–8. doi: 10.1136/annrheumdis-2017-211174

 31. Takada T, Aoki A, Asakawa K, Sakagami T, Moriyama H, Narita I, et al. Serum cytokine profiles of patients with interstitial lung disease associated with anti-CADM-140/MDA5 antibody positive amyopathic dermatomyositis. Respir Med. (2015) 109:1174–80. doi: 10.1016/j.rmed.2015.07.004

 32. Muro Y, Sugiura K, Hoshino K, Akiyama M, Tamakoshi K. Epidemiologic study of clinically amyopathic dermatomyositis and anti-melanoma differentiation-associated gene 5 antibodies in central Japan. Arthritis Res Ther. (2011) 13:R214. doi: 10.1186/ar3547

 33. Nishina N, Sato S, Masui K, Gono T, Kuwana M. Seasonal and residential clustering at disease onset of anti-MDA5-associated interstitial lung disease. RMD Open. (2020) 6:e001202. doi: 10.1136/rmdopen-2020-001202

 34. Toquet S, Granger B, Uzunhan Y, Mariampillai K, Nunes H, Benveniste O, et al. The seasonality of Dermatomyositis associated with anti-MDA5 antibody: an argument for a respiratory viral trigger. Autoimmun Rev. (2021) 20:102788. doi: 10.1016/j.autrev.2021.102788

 35. Mamyrova G, Kishi T, Shi M, Targoff IN, Huber AM, Curiel RV, et al. Anti-MDA5 autoantibodies associated with juvenile dermatomyositis constitute a distinct phenotype in North America. Rheumatology (Oxford). (2021) 60:1839–49. doi: 10.1093/rheumatology/keaa429

 36. Hosono Y, Nakashima R, Serada S, Murakami K, Imura Y, Yoshifuji H, et al. Splicing factor proline/glutamine-rich is a novel autoantigen of dermatomyositis and associated with anti-melanoma differentiation-associated gene 5 antibody. J Autoimmun. (2017) 77:116–22. doi: 10.1016/j.jaut.2016.11.006

 37. Love LA, Weinberg CR, McConnaughey DR, Oddis CV, Medsger TA Jr., Reveille JD, et al. Ultraviolet radiation intensity predicts the relative distribution of dermatomyositis and anti-Mi-2 autoantibodies in women. Arthritis Rheum. (2009) 60:2499–504. doi: 10.1002/art.24702

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 So, So, Lam, Wong, Ho, Li, Lau and Tam. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fmed-09-837024-t002.jpg
N (%)

Sites

- Respiratory tract 16(15)
- Blood 4
- Skin 30
- Urinary tract 1(1)
Organisms:

- Staphylococcus Aureus 46
- Pseudomonas Aeruginosa 3@
- Haemophilus Influenzae 2(2)
- Kiebsiella preumoniae 2@
- Salmonella species 2@
- Citrobacter 1)
- Enterobacter 1(1)
- Escherichia coli (1)
- Morexella catarrhalis 1(1)
- Morganella morgani 1(1)
- Stenotrophomonas maltophilia 11
- Serratia marcescens 1)
- Rickettsia (1)
- Mycobacterium Abscessus 1)
- Preumocystis jirovecii 1(1)

- Candida species 1)






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Seasonal Effect on Disease Onset and Presentation in Anti-MDA5 Positive Dermatomyositis



		Introduction



		Methods



		Study Design and Patients



		Disease Variables



		Statistical Analysis







		Results



		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
’ frontiers
in Medicine

Seasonal Effect on Disease Onset
and Presentation in Anti-MDA5S
Positive Dermatomyositis





OPS/images/fmed-09-837024-g001.gif
(SRR p—






OPS/images/fmed-09-837024-t001.jpg
N=110

Female, no. (%) 61(56)
Age of onset, years, mean (D) 530(12.3)
Duration of follow-up, months, mean (SD) 206 (23.1)
Smoker, no. (%) 9
Subtypes

- DM, ro. (%) 37(34)
- GADM, no. (%) 73 (66)
- PM, no (%) 0
ILD, no. (%) 95 (86)
RP-ILD, no. (%) 46 (42)
Arthritis, no. (%) 70 (64)
Fever at presentation, no. (%) 54(49)
Weight loss, no. (%) 42 (38)
Vascultic rash, no. (%) 41(37)
Hoarseness of voice, no. (%) 16 (15)
Leukoplakia, no. (%) 10(9)
Infection at presentation, no. (%) 26 (24)
Dysphagia, no. (%) 15(14)
Peumothorax, no. (%) 15(14)
Pneumomediastinum, no. (%) 10(9)
Malignancy, no. (%) 5()
Cardiac involvement, o (%) 404
Mortallty, no. (%) 44 (40)

MDAS, melanoma differentiation-associated protein 5; DM, dermatomyositis; CADM,
clinically amyopathic dermatomyositis; PM, polymyosits; ILD, interstitial lung disease;
RP-ILD, rapidly progressive interstitial lung disease.
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