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Background

Anti-synthetase syndrome (ASS) is a rare autoimmune myopathy and forms part of the idiopathic inflammatory myopathies (IIMs). A distinctive feature of ASS is the presence of anti-aminoacyl tRNA synthase (ARS) antibodies, which target synthetases, leading to inflammation in muscles, lungs, and other tissues.





Case presentation

A case of a 12-year-old Chinese girl with recurrent fever, myalgia, and Gottron’s papules is reported. Serum creatine kinase was markedly elevated, and chest CT revealed interstitial changes. Magnetic Resonance Imaging (MRI) of the left thigh indicated soft tissue swelling and interstitial fluid accumulation. Electromyography demonstrated myogenic injury. Pathological examination of a left thigh muscle biopsy revealed local edema, focal lymphocyte infiltration, and proliferation and dilation of interstitial small vessels. The myositis antibody spectrum test was positive for anti-PL-7 antibodies. Treatment with glucocorticoids and methotrexate led to significant improvement in her condition.





Conclusion

This case represents the youngest reported patient with PL-7 positive ASS to date.
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Background

Anti-synthetase syndrome (ASS) is a rare autoimmune myopathy classified under idiopathic inflammatory myopathies (IIMs). A distinctive feature of ASS is the presence of anti-aminoacyl tRNA synthase (ARS) antibodies, which target synthetases, causing inflammation in muscles, lungs, and other tissues (1). This syndrome involves multiple systems and commonly presents with muscle weakness, interstitial lung disease (the most prevalent complication), arthritis, Raynaud’s phenomenon, ‘mechanic’s hands,’ and fever. The prognosis of ASS varies, with early diagnosis and treatment being crucial for a favorable outcome. The presence and severity of interstitial lung disease are critical to the prognosis (2, 3). ASS predominantly affects adults, usually diagnosed between 40-60 years, with an estimated incidence of 1 to 1.5 cases per million annually. Pediatric cases are significantly rarer (4).

Here, a case of an ASS child is reported, who presented with recurrent fever, myositis, and erythematous patches on the extensor surfaces of the elbows. Myositis antibody testing indicated positive anti PL-7 antibodies. This patient is the youngest reported case with PL-7 positive ASS to date.





Case presentation

A 12-year-old girl was admitted to the hospital on April 7, 2024, presenting with recurrent fever of unknown origin lasting nine days. Prior to admission, her fever had reached a peak of 38.9°C daily without additional symptoms. Initial blood tests at another hospital indicated a white blood cell count of 30.1 × 109/L, a neutrophil count of 23.52 × 109/L, and a CRP level of 13.66 mg/L. Both hemoglobin concentration and platelet count were within normal limits, and tests for Mycoplasma pneumoniae antibodies were negative. Chest X-ray findings were normal. Following treatment with intravenous cefoperazone sodium and sulbactam sodium, her temperature decreased to 37.5°C. Subsequent tests showed fluctuations in white blood cell count (17.83-24.5 × 109/L), neutrophil count (13.53-19.41 × 109/L), and CRP levels (16.50-22.03 mg/L). She continued to experience recurrent fevers and occasional coughs. Her medical, personal, and family histories were unremarkable. Physical examination upon admission did not reveal any significant findings. Further laboratory tests showed marked leukocytosis (15-30 × 109/L), predominantly neutrophils, mild anemia (106-126 g/L), elevated erythrocyte sedimentation rate (49 mm/h), and increased levels of CRP (13-28 mg/L), procalcitonin, and ferritin. Creatine kinase was raised to 762 U/L, with alanine aminotransferase levels between 47-69 U/L, and aspartate aminotransferase levels between 36-51 U/L. Direct Coombs test and antinuclear antibody (ANA) test were positive, with an ANA titer of 1:320. Anti-Ro52 antibodies were suspected to be positive on the Extractable Nuclear Antigen (ENA) enzyme spectrum, however, other immune indicators and pathogen tests returned negative results. A chest Computed Tomography (CT) revealed multiple ground-glass opacities beneath the pleura of both lungs, with indistinct borders (Figure 1). No abnormalities were detected in bone marrow aspiration, ECT, echocardiography, or major vessel ultrasound. On the ninth day of her hospital stay, she developed pain in her left leg muscle. MRI of the left thigh displayed soft tissue swelling and interstitial fluid accumulation. Electromyography suggested myogenic damage, and the myositis antibody test (immunoblotting) was positive for the PL-7 antibody. Pathological examination of a biopsy from the left thigh muscle showed localized edema, focal lymphocyte infiltration, and interstitial small vessel proliferation and dilation. On May 29, 2024, she developed a light purple rash on the extensor sides of both elbows. This patient has been diagnosed with anti-synthetase syndrome with anti-PL-7 antibody positive. Treatment included oral prednisone acetate (20 mg twice daily, approximately 1 mg/kg), methotrexate (12.5 mg weekly, approximately 10 mg/m2), folic acid tablets, and calcium. Following treatment, her body temperature normalized, and the thigh muscle pain resolved. The dosage of corticosteroids is currently being tapered.




Figure 1 | Chest CT findings of the patient.







Discussion

IIMs are characterized by non-purulent muscle inflammation and muscle weakness (5). Subtypes of IIM include polymyositis (PM), dermatomyositis (DM), and inclusion body myositis (IBM), predominantly observed in adults, whereas juvenile dermatomyositis (JDM) is more prevalent among children. ASS is recognized as a subset of PM/DM (6).

Notably, unlike adult-onset IIM, most pediatric cases, particularly JDM, lack myositis-specific autoantibodies, which is a key distinguishing feature between childhood and adult IIMs. Studies indicate that up to 50% of JDM patients do not express known myositis-specific antibodies, in contrast to adult DM patients, where the seropositivity rate is significantly higher (7). This discrepancy underscores the importance of comprehensive clinical evaluation in pediatric cases where serological markers may be absent.

The diagnostic criteria for IIMs, established by Bohan and Peter, are widely employed in clinical settings (8, 9). In 2017, the European League Against Rheumatism (EULAR) and the American College of Rheumatology (ACR) introduced more stringent and clinically pertinent revised classification and diagnostic criteria for IIMs in adults and adolescents (6). These criteria integrate clinical, histopathological, and serological findings, enhancing diagnostic accuracy. However, given the lower prevalence of myositis-specific autoantibodies in children, their application in pediatric populations, particularly for JDM, may require further validation and adaptation.

ASS was initially described by Marguerie et al. in 1990 (10), and its hallmark clinical features are associated with the presence of anti-tRNA synthetase antibodies. Patients with ASS often exhibit a spectrum of clinical and laboratory signs, however, a unified diagnostic standard for ASS has not been established in clinical practice. In 2010, Connor et al. first formally suggested potential diagnostic criteria for ASS (11), followed by more rigorous criteria proposed by Solomon et al. in 2011. The criteria for diagnosis (12) include the presence of an anti-aminoacyl-tRNA synthetase antibody plus two major criteria or one major and two minor criteria. Major criteria include: (1) interstitial lung disease (ILD) not explained by environmental, occupational, or drug exposures and unrelated to any other underlying disease, and (2) polymyositis or dermatomyositis meeting the Bohan & Peter criteria. Minor criteria include: (1) arthritis, (2) Raynaud’s phenomenon, (3) mechanic’s hands. While arthritis, mechanic’s hands, and Raynaud’s phenomenon support the diagnosis, they are not essential for it.

Currently, 20 anti-ARS antibodies have been identified, with 8 being closely associated with ASS, including anti-Jo-1 (histidyl-tRNA synthetase), the first to be discovered and characterized (13); anti-PL-7 (threonyl); anti-PL-12 (alanyl); anti-EJ (glycyl); anti-OJ (isoleucyl); anti-KS (asparaginyl); anti-Zo (phenylalanyl); and anti-Ha (tyrosyl) (14, 15). Anti-PL-7 is among the rarest.

Studies in Japan and France have demonstrated that all patients with anti-PL-7 positive ASS exhibit concurrent ILD, with myositis occurring in approximately 50% to 86% of cases (16–18). Labirua-Iturburu et al.’s comprehensive study indicated that the most common presentations of PL-7 antibody-positive ASS were interstitial lung disease (77.8%), myositis (75%), and arthritis (56%) (19). Additional research suggests that patients with anti-PL-7 or anti-PL-12 antibodies typically experience more severe ILD, while myositis is less frequent (20). A meta-analysis of 27 studies on ASS found that joint pain and ILD were predominant, with myositis being less common among patients with anti-PL-7 or anti-PL-12 antibodies compared to those with anti-Jo-1 antibodies (21).

The patient initially presented with fever, followed by muscle pain and Gottron’s rash. Laboratory tests revealed significantly elevated serum creatine kinase levels, while chest CT indicated interstitial lung changes. Electromyography showed myogenic abnormalities, and the myositis antibody panel identified positive anti-PL-7 antibodies. Together with findings from muscle MRI and biopsy, these results confirmed a diagnosis of anti-synthetase syndrome. Given the scarcity of reported PL-7 positive ASS cases in children, differences in clinical manifestations, signs, or laboratory tests between children and adults remain unclear. This patient is the youngest reported case with PL-7 positive ASS to date. The patient’s characteristics align with those reported in existing literature, although fever as an initial symptom is atypical for previously reported cases. Earlier studies suggest that patients with non-Jo-1 positive ASS often exhibit earlier onset and more severe ILD, leading to poor prognosis and reduced survival rates. This patient did not display typical clinical manifestations of ILD, such as cough, chest pain, fatigue, or breathing difficulties, and no significant positive signs were observed in the lungs. However, interstitial changes were noted on chest CT. Consequently, ongoing treatment and follow-up are necessary to monitor lung lesions dynamically and enhance long-term prognosis. These observations may be attributed to the brief duration of the disease and follow-up period. Whether there are differences between PL-7 positive ASS cases in children and adults requires additional observation, and further case summaries are needed. Importantly, JDM, the most common form of IIM in children, is often seronegative, which complicates its diagnosis compared to adult-onset myositis. This case reinforces the need for clinicians to rely on comprehensive clinical assessment rather than antibody positivity alone in pediatric IIM diagnosis. While the EULAR/ACR criteria have improved diagnostic specificity for IIMs, their applicability in children, particularly in seronegative cases, remains an area requiring further study (7).

Currently, the preferred treatment for antisynthetase syndrome is glucocorticosteroids (21, 22), with monthly dosage reductions to achieve the minimal effective dose for improving muscle function. Hormone therapy should continue for at least 2 years. For patients presenting with severe symptoms, high-dose corticosteroids remain the first-line treatment to mitigate inflammation. Concurrent treatment with methotrexate and mycophenolate mofetil may be adjusted based on the patient’s condition. Rituximab and other biologic agents may be considered for refractory cases. The child has been treated with steroids and methotrexate, resulting in well-controlled symptoms. And recent tests show that creatine kinase levels have returned to normal. The dosage of corticosteroids is being gradually tapered.





Conclusions

In conclusion, the incidence of ASS in children is extremely low, and the anti PL-7 antibody is a rare subtype of antisynthase antibodies. This case involves the youngest reported patient with anti-PL-7 positive ASS. It should be noted that patients with anti-PL-7 antibodies typically experience a chronic course and may develop severe complications associated with ILD, leading to a poor prognosis. Early detection and intervention are crucial for managing symptoms and enhancing outcomes. Thus, in clinical practice, patients presenting with relevant symptoms should undergo prompt laboratory testing, particularly myositis antibody profiling, to facilitate early diagnosis and treatment, thereby improving their long-term prognosis.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author.





Ethics statement

The study was approved by Ethics Committee of Affiliated Hospital of Qingdao University. All methods were performed in accordance with the ethical standards as laid down in the Declaration of Helsinki and its later amendments or comparable ethical standards. Written informed consent was obtained from the minor's legal guardian for the publication of any potentially identifiable images or data included in this article.





Author contributions

JL: Writing – original draft, Writing – review & editing. NN: Writing – review & editing. RZ: Writing – review & editing. DW: Writing – review & editing. YL: Writing – review & editing. HC: Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.





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.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.




Abbreviations



ASS, Anti-synthetase syndrome; IIMs, Idiopathic inflammatory myopathies; ARS, Anti-aminoacyl tRNA synthase; ENA, Extractable Nuclear Antigen; PM, Polymyositis; DM, Dermatomyositis; IBM, Inclusion body myositis; JDM, Juvenile dermatomyositis; ILD, Interstitial lung disease.




References

1. Mirrakhimov, AE. Antisynthetase syndrome: a review of etiopathogenesis, diagnosis and management. Curr Med Chem. (2015) 22:1963–75. doi: 10.2174/0929867322666150514094935

2. Chatterjee, S, Prayson, R, and Farver, C. Antisynthetase syndrome: not just an inflammatory myopathy. Cleve Clin J Med. (2013) 80:655–66. doi: 10.3949/ccjm.80a.12171

3. Mahler, M, Miller, FW, and Fritzler, MJ. Idiopathic inflammatory myopathies and the anti-synthetase syndrome: a comprehensive review. Autoimmun Rev. (2014) 13:367–71. doi: 10.1016/j.autrev.2014.01.022

4. Lin, J, Li, Y, Fan, Q, Sun, L, Sun, W, Zhao, X, et al. Anti-synthetase syndrome in a child with pneumomediastinum: a case report and literature review. BMC Pulm Med. (2024) 24:158. doi: 10.1186/s12890-024-02984-0

5. Dalakas, MC. Inflammatory muscle diseases. New Engl J Med. (2015) 372:1734–47. doi: 10.1056/NEJMra1402225

6. Lundberg, IE, Tjärnlund, A, Bottai, M, Werth, VP, Visser, M, Pilkington, C, et al. 2017 European League Against Rheumatism/American College of Rheumatology classification criteria for adult and juvenile idiopathic inflammatory myopathies and their major subgroups. Ann Rheum Dis. (2017) 76:1955–64. doi: 10.1136/annrheumdis-2017-211468

7. Sarah, LT, Stefania, S, Gavin, S, Zoe, EB, Beverley, A, Harsha, G, et al. Autoantibodies in juvenile-onset myositis: their diagnostic value and associated clinical phenotype in a large UK cohort. J Autoimmun. (2017) 84:55–64. doi: 10.1016/j.jaut.2017.06.007

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

9. Bohan, A, and Peter, JB. Polymyositis and dermatomyositis (second of two parts). N Engl J Med. (1975) 292:403–7. doi: 10.1056/NEJM197502202920807

10. Marguerie, C, Bunn, CC, Beynon, HL, Bernstein, RM, Hughes, JM, So, AK, et al. Polymyositis, pulmonary fibrosis and autoantibodies to aminoacyl-tRNA synthetase enzymes. Q J Med. (1990) 77:1019Y1038. doi: 10.1093/qjmed/77.1.1019

11. Connors, GR, Christopher-Stine, L, Oddis, CV, and Danoff, SK. Interstitial lung disease associated with the idiopathic inflammatory myopathies: what progress has been made in the past 35 years? Chest. (2010) 138:1464–74. doi: 10.1378/chest.10-0180

12. Solomon, J, Swigris, JJ, and Brown, KK. Myositis-related interstitial lung disease and antisynthetase syndrome. J Bras Pneumol. (2011) 37:100–9. doi: 10.1590/S1806-37132011000100015

13. Nishikai, M, and Reichlin, M. Heterogeneity of precipitating antibodies in polymyositis and dermatomyositis. Characterization of the Jo-1 antibody system. Arthritis Rheumatol. (1980) 23:881–8. doi: 10.1002/art.1780230802

14. Wasicek, CA, Reichlin, M, Montes, M, and Raghu, G. Polymyositis and interstitial lung disease in a patient with anti-Jo1 prototype. Am J Med. (1984) 76:538–44. doi: 10.1016/0002-9343(84)90677-6

15. Ghirardello, A, and Doria, A. New insights in myositis-specific autoantibodies. Curr Opin Rheumatol. (2018) 30:614–22. doi: 10.1097/BOR.0000000000000548

16. Sato, S, Hirakata, M, Kuwana, M, Nakamura, K, Suwa, A, Inada, S, et al. Clinical characteristics of Japanese patients with anti-PL-7 (antithreonyl-tRNA synthetase) autoantibodies. Clin Exp Rheumatol. (2005) 23:609Y615.

17. Yamasaki, Y, Yamada, H, Nozaki, T, Akaogi, J, Nichols, C, Lyons, R, et al. Unusually high frequency of autoantibodies to PL-7 associated with milder muscle disease in Japanese patients with polymyositis/dermatomyositis. Arthritis Rheum. (2006) 54:2004Y2009. doi: 10.1002/art.21883

18. Hervier, B, Uzunhan, Y, Hachulla, E, Benveniste, O, Nunes, H, Delaval, P, et al. Antisynthetase syndrome positive for anti-threonyl-tRNA synthetase (anti-PL7) antibodies. Eur Respir J. (2011) 37:714Y717. doi: 10.1183/09031936.00104310

19. Labirua-Iturburu, A, Selva-O’Callaghan, A, Vincze, M, Dankó, K, Vencovsky, J, Fisher, B, et al. Anti-PL-7 (anti-threonyl-tRNA synthetase) antisynthetase syndrome: clinical manifestations in a series of patients from a European multicenter study (EUMYONET) and review of the literature. Med (Baltimore). (2012) 91:206–11. doi: 10.1097/MD.0b013e318260977c

20. Marie, I, Josse, S, Decaux, O, Diot, E, Landron, C, Roblot, P, et al. Clinical manifestations and outcome of anti-PL7 positive patients with antisynthetase syndrome. Eur J Intern Med. (2013) 24:474–9. doi: 10.1016/j.ejim.2013.01.002

21. Lega, J-C, Fabien, N, Reynaud, Q, Durieu, I, Durupt, S, Dutertre, M, et al. The clinical phenotype associated with myositis-specific and associated autoantibodies: a meta-analysis revisiting the so-called antisynthetase syndrome. Autoimmun Rev. (2014) 13:883–91. doi: 10.1016/j.autrev.2014.03.004

22. Glaubitz, S, Zeng, R, and Schmidt, J. New insights into the treatment of myositis. Ther Adv Musculoskelet Dis. (2020) 12:1759720X19886494. doi: 10.1177/1759720X19886494




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 © 2025 Liu, Nie, Zhang, Wang, Lin and Chang. 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.


OEBPS/Images/fimmu-16-1525432-g001.jpg





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Anti-synthetase syndrome with anti-PL-7 antibody positive in a child: a case report and literature review

      

        		

          Background

        



        		

          Case presentation

        



        		

          Conclusion

        



        		

          Background

        



        		

          Case presentation

        



        		

          Discussion

        



        		

          Conclusions

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/fimmu.2025.1525432_cover.jpg
& frontiers | Frontiers in Immunology

Anti-synthetase syndrome with anti-PL-7
antibody positive in a child: a case report
and literature review





OEBPS/Images/crossmark.jpg
©

2

i

|





