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ABSTRACT
A previously healthy 13-year-old boy developed juvenile dermatomyositis (JDM) shortly after a confirmed influenza B infection, 
presenting with progressive proximal muscle weakness and classic cutaneous findings. Laboratory tests revealed elevated mus-
cle enzymes and myositis-specific autoantibodies, supporting the diagnosis. The temporal association suggests a potential post-
viral autoimmune trigger, highlighting influenza B as a possible environmental factor in JDM pathogenesis. This case reinforces 
the need for heightened clinical awareness and further research into virus-associated autoimmune mechanisms in pediatric 
myopathies.

1   |   Introduction

Idiopathic inflammatory myopathies (IIMs) [1] in children are 
rare autoimmune disorders characterized by proximal muscle 
weakness and characteristic cutaneous findings, including he-
liotrope rash and Gottron's papules. Juvenile dermatomyositis 
(JDM) [2] is the most common form.

Compared to adult-onset dermatomyositis (DM), JDM typically 
presents more acutely and is associated with more prominent 
vasculopathy [3], a higher risk of ulcerative skin lesions, and a 
near-universal pattern of muscle involvement [4]. Calcinosis is 
also significantly more frequent in JDM than in adults [5]. In 
contrast, adult DM is more often associated with malignancy 
and interstitial lung disease, both of which negatively affect 
prognosis. Despite treatment advances, JDM can lead to chronic 
disability, especially if diagnosis or therapy is delayed [6].

The exact pathophysiology of this group of diseases remains in-
completely understood. Previous studies have demonstrated a 

crucial role of the innate immune system in JDM pathogenesis, 
highlighting dendritic cells and macrophages as key players in 
the development of cutaneous lesions and inflammatory mus-
cle damage [7]. Several theories have been proposed regarding 
potential triggers. Among the most studied are ultraviolet (UV) 
radiation exposure and viral infections [8, 9], both of which may 
play crucial roles in initiating an immune response in geneti-
cally susceptible individuals.

Viral infections have been suggested as potential triggers for 
JDM because of their ability to induce aberrant immune acti-
vation. Various pathogens, including Epstein–Barr virus, en-
teroviruses, parvovirus B19, Mycoplasma pneumoniae, and 
Toxoplasma gondii, have been implicated in the onset of the 
disease in some patients [8]. Notably, up to 70% of patients with 
JDM report a preceding infection as a possible or probable trig-
ger [10].

However, the role of influenza virus (A or B) as an immune 
trigger remains less clearly established, despite sharing similar 
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pathophysiological mechanisms with other implicated pathogens. 
Influenza infections, especially influenza B, may serve as environ-
mental triggers for autoimmunity in genetically predisposed indi-
viduals [11]. While cases of benign, self-limited myositis have been 
reported [12], the capacity of influenza B to initiate sustained auto-
immune responses resulting in the muscle and skin inflammation 
typical of JDM remains insufficiently studied.

In this case report, we present a 13-year-old boy who developed 
JDM following an influenza B infection, highlighting the poten-
tial association between viral infections and the onset of auto-
immune diseases.

2   |   Case Report

A previously healthy 13-year-old male presented with newly 
developed cutaneous lesions, accompanied by weakness and 
myalgia, which significantly impacted his daily life, including 
his regular participation in sports. Approximately 1 month prior, 
he experienced flu-like symptoms, which were confirmed as an 
influenza B infection via a nasal swab. One week later, the pa-
tient developed severe muscle soreness, accompanied by char-
acteristic cutaneous lesions. These included erythematous to 
violaceous facial lesions predominantly involving the malar and 
periorbital regions, extending to the nasolabial folds (features 
compatible with heliotrope rash), and erythematous papular le-
sions on the dorsal surfaces of the metacarpophalangeal (MCP) 
and proximal interphalangeal (PIP) joints, which were clinically 
compatible with Gottron papules (Figures 1 and 2).

On physical examination, the patient exhibited mild proximal 
muscular weakness, notably affecting the cervical musculature, 

deltoids (especially left side), and quadriceps muscles, which 
were more pronounced on the right side. The Childhood Myositis 
Assessment Scale (CMAS) [13] revealed mild weakness, with a 
score of 45 out of 52. Additionally, periungual erythema and 
capillary abnormalities were noted on nailfold inspection. No 
Raynaud's phenomenon, photosensitivity, arthralgia, fever, or 
systemic symptoms such as weight loss or gastrointestinal man-
ifestations were reported. There was no known family history of 
autoimmune or rheumatic diseases.

Laboratory tests revealed leukopenia (3850 cells/μL) and sig-
nificantly elevated muscle enzymes (CK 3997 U/L (reference 
range 46–171), AST 171 U/L (5–34), ALT 80 U/L (10–49), LDH 
510 U/L (120–246)). Antinuclear antibodies (ANAs) were posi-
tive at a titer of 1:320, showing a fine speckled nuclear pattern 
(AC-4). Anti-transcription intermediary factor 1-γ (Anti-TIF1-γ) 
autoantibodies were strongly positive. Anti-Jo1, anti-Scl70, an-
ti-Ro52, anti-MDA5, and other myositis-specific antibodies were 
negative. Serological tests were negative for Epstein–Barr virus, 
parvovirus B19, HIV, CMV, Toxoplasma, and Coxiella. Initial 
Mycoplasma IgM positivity, detected in the first analysis, was 
not confirmed when the same sample was retested, suggesting a 
false positive result. Mycoplasma IgG was negative. PCR results 
for influenza B (as well as influenza A, respiratory syncytial 
virus, and SARS-CoV-2) were negative at admission, but influ-
enza B had been previously confirmed prior to symptom onset.

Magnetic resonance imaging demonstrated diffuse muscle 
edema in both shoulder and pelvic girdles, which was consistent 
with inflammatory myopathy (Figure 3). Prior to admission, a 
skin biopsy revealed nonspecific findings of interface dermatitis 
without mucin deposition or immune deposits on immunofluo-
rescence, consistent with the clinical suspicion of DM.

The patient was diagnosed with JDM, supported by clinical, bio-
chemical, immunological (positive anti-TIF1-γ antibodies), im-
aging, and histological evidence. Initial management included 
intravenous methylprednisolone boluses (500 mg/day for three 
consecutive days), followed by oral prednisone (1 mg/kg daily) 

FIGURE 1    |    Facial erythema in a malar distribution extending to the 
nasolabial folds, with associated periorbital edema (not shown), char-
acteristic of JDM.

FIGURE 2    |    Dorsal view of both hands revealing erythematous, 
scaly papules over the metacarpophalangeal and interphalangeal 
joints, characteristic of Gottron's papules. Periungual erythema was 
also noted.
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and subcutaneous methotrexate. Clinical improvement was ob-
served rapidly after corticosteroid initiation, with partial reso-
lution of muscle weakness and significant improvement in skin 
lesions. While there is limited published evidence quantifying 
the expected time to response in JDM, our clinical experience 
suggests that patients with a high inflammatory burden often 
show prompt improvement following corticosteroid therapy. 
Follow-up laboratory tests after glucocorticoid boluses re-
vealed significant biochemical improvement, with reductions 
in creatine kinase (1613 U/L), as well as improvements in other 
muscle-related parameters.

The patient remains under multidisciplinary follow-up with pe-
diatric rheumatology, dermatology, and rehabilitation services.

3   |   Discussion

Influenza viruses, members of the Orthomyxoviridae family 
[14], include four types (A–D), with types A and B responsible 
for most seasonal epidemics in humans. Influenza A is divided 
into H and N subtypes and has pandemic potential due to anti-
genic shifts. In contrast, influenza B circulates only in humans 
and causes recurrent seasonal outbreaks through antigenic drift 
[15]. Though less likely to cause pandemics, influenza B can lead 
to severe illness, particularly in children and immunocompro-
mised individuals. Its ability to replicate beyond the respiratory 
tract may contribute to systemic immune dysregulation [16].

Type I interferon (IFN-I) is a key antiviral response, induc-
ing interferon-stimulated genes (ISGs) [17] in infected tissues, 
including muscle and blood—a signature also seen in JDM. 
Among these, interferon-induced transmembrane (IFITM) 
proteins, especially IFITM3, restrict influenza replication and 
spread.

Although IFN-I signaling is essential for viral defense, its per-
sistent activation can lead to excessive inflammation and con-
tribute to autoimmune pathogenesis, as observed in JDM. In 
affected JDM patients, CD14+ monocytes produce oxidized 
mitochondrial DNA (oxmtDNA) [18], which acts as a powerful 
stimulator of IFN-I expression, further amplifying immune ac-
tivation and sustaining muscle inflammation.

Additionally, chronic IFN-I activation alters CD8+ T-cell re-
sponses [19], promoting their infiltration into skeletal muscle, 
where they contribute to tissue damage and autoantigen presen-
tation. This finding supports the hypothesis that acute viral in-
fections such as influenza B can act as triggers or exacerbating 
factors in JDM for genetically predisposed individuals. Yet, why 
such infections lead to diseases like JDM in only a few (despite 
widespread exposure in the population) remains an unanswered 
question. Could it be explained by subtle genetic variants [20], 
epigenetic factors, or a specific immunological threshold? [9] 
The mechanisms underlying this selective vulnerability remain 
to be fully elucidated.

Recent transcriptomic studies [21] of JDM muscle biopsies have 
demonstrated the upregulation of nearly all 2′,5′-oligoadenylate 
synthetase (OAS) system genes, suggesting a strong link be-
tween OAS activation and disease pathogenesis. Notably, 39.9% 
of modulated genes in JDM overlap with those activated by 
polyinosinic-polycytidylic acid (poly(I:C)), a synthetic analogue 
of double-stranded RNA (dsRNA), further supporting the hy-
pothesis that viral mimicry triggers autoimmune activation. 
The overexpression of OAS genes in JDM muscle tissue, coupled 
with their known ability to detect viral RNA and activate RNase 
L-mediated degradation, indicates that influenza B infection 
could initiate a cascade leading to prolonged immune activa-
tion and muscle damage. These findings highlight the need for 
further research into the role of the OAS pathway in post-viral 
autoimmunity and its potential as a therapeutic target in JDM.

Beyond IFN-I and OAS-mediated responses, toll-like receptors 
(TLRs) further contribute to the innate immune response [22]. 
Influenza virus engages TLRs, particularly TLR3 and TLR7, 
whose expression has been found to be elevated in monocytes 
and dendritic cells from influenza-infected patients compared to 
healthy controls. While this mechanism helps control viral rep-
lication, it may also contribute to excessive immune activation, 
potentially worsening autoimmune conditions such as JDM.

Taken together, these findings suggest that influenza infec-
tion, particularly in genetically predisposed individuals, may 
act as a potent environmental trigger in JDM through multiple 
immune-mediated pathways. A better understanding of these 
mechanisms is essential for developing targeted therapeutic 
approaches that can mitigate virus-induced immune dysregula-
tion in JDM and other inflammatory myopathies.

4   |   Conclusion

This case reinforces the hypothesis that influenza B may act as a 
trigger for JDM by inducing a strong type I interferon response, 
which can amplify immune dysregulation in predisposed indi-
viduals. Recognizing this link is essential for early diagnosis 

FIGURE 3    |    Magnetic resonance imaging (MRI) STIR (Short Tau 
Inversion Recovery) sequence illustrating coronal pelvis view with hy-
perintensity in iliac and psoas muscles.
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and intervention, potentially reducing disease complications. 
Increased awareness of post-viral autoimmune conditions may 
improve patient outcomes and guide further research into the 
mechanisms of virus-induced autoimmunity.

Author Contributions

Santiago Dans-Caballero: investigation and writing – original 
draft. Miguel Juan-Cencerrado and Carmen Mochón-Jiménez: 
writing – review and editing and resources. Rosa Roldán-Molina: 
writing – review and editing and conceptualization. Verónica C. 
Pérez-Guijo: writing – review and editing, conceptualization, 
resources and supervision.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available from the 
corresponding author upon reasonable request.

References

1. I. Pagnini, A. Vitale, C. Selmi, et al., “Idiopathic Inflammatory Myop-
athies: An Update on Classification and Treatment With Special Focus 
on Juvenile Forms,” Clinical Reviews in Allergy and Immunology 52, no. 
1 (2017): 34–44, https://​doi.​org/​10.​1007/​s1201​6-​015-​8512-​9.

2. L. J. McCann, P. Livermore, M. G. L. Wilkinson, and L. R. Wedder-
burn, “Juvenile Dermatomyositis. Where Are We Now?,” Clinical and 
Experimental Rheumatology 40, no. 2 (2022): 394–403, https://​doi.​org/​
10.​55563/​​cline​xprhe​umatol/​56ilob.

3. C. Papadopoulou and L. J. McCann, “The Vasculopathy of Juvenile 
Dermatomyositis,” Frontiers in Pediatrics 6 (2018): 284, https://​doi.​org/​
10.​3389/​fped.​2018.​00284​.

4. S. L. Tansley, N. J. McHugh, and L. R. Wedderburn, “Adult and Ju-
venile Dermatomyositis: Are the Distinct Clinical Features Explained 
by Our Current Understanding of Serological Subgroups and Patho-
genic Mechanisms?,” Arthritis Research & Therapy 15, no. 2 (2013): 211, 
https://​doi.​org/​10.​1186/​ar4198.

5. C. S. Pinotti, L. Cannon, J. A. Dvergsten, and E. Y. Wu, “Calcinosis 
in Juvenile Dermatomyositis: Updates on Pathogenesis and Treatment,” 
Frontiers in Medicine 10 (2023): 1155839, https://​doi.​org/​10.​3389/​fmed.​
2023.​1155839.

6. S. Carriquí-Arenas, J. M. Mosquera, E. Quesada-Masachs, et  al., 
“Clinical Characteristics and Prognostic Factors in Juvenile Derma-
tomyositis: Data of the Spanish Registry,” Pediatric Rheumatology 22 
(2024): 66.

7. S. Khanna and A. M. Reed, “Immunopathogenesis of Juvenile Der-
matomyositis,” Muscle & Nerve 41, no. 5 (2010): 581–592, https://​doi.​org/​
10.​1002/​mus.​21669​.

8. C. Sassetti, C. Borrelli, M. Mazuy, I. Turrini, D. Rigante, and S. Es-
posito, “The Relationship Between Infectious Agents and Juvenile 
Dermatomyositis: A Narrative Update From the Pediatric Perspective,” 
Frontiers in Immunology 15 (2024): 1377952, https://​doi.​org/​10.​3389/​
fimmu.​2024.​1377952.

9. M. K. Smatti, F. S. Cyprian, G. K. Nasrallah, A. A. Al Thani, R. O. 
Almishal, and H. M. Yassine, “Viruses and Autoimmunity: A Review 
on the Potential Interaction and Molecular Mechanisms,” Viruses 11, 
no. 8 (2019): 762, https://​doi.​org/​10.​3390/​v1108​0762.

10. C. Manlhiot, L. Liang, D. Tran, A. Bitnun, P. N. Tyrrell, and B. M. 
Feldman, “Assessment of an Infectious Disease History Preceding 

Juvenile Dermatomyositis Symptom Onset,” Rheumatology 47, no. 4 
(2008): 526–529, https://​doi.​org/​10.​1093/​rheum​atolo​gy/​ken038.

11. D. E. Dietzman, J. G. Schaller, C. G. Ray, and M. E. Reed, “Acute 
Myositis Associated With Influenza B Infection,” Pediatrics 57, no. 2 
(1976): 255–258.

12. S. Mall, U. Buchholz, D. Tibussek, et al., “A Large Outbreak of In-
fluenza B-Associated Benign Acute Childhood Myositis in Germany, 
2007/2008,” Pediatric Infectious Disease Journal 30, no. 8 (2011): 
e142–e146, https://​doi.​org/​10.​1097/​INF.​0b013​e3182​17e356.

13. D. J. Lovell, C. B. Lindsley, R. M. Rennebohm, et al., “Development 
of Validated Disease Activity and Damage Indices for the Juvenile Idio-
pathic Inflammatory Myopathies. II. The Childhood Myositis Assess-
ment Scale (CMAS): A Quantitative Tool for the Evaluation of Muscle 
Function. The Juvenile Dermatomyositis Disease Activity Collaborative 
Study Group,” Arthritis and Rheumatism 42, no. 10 (1999): 2213–2219.

14. T. Wolff and M. Veit, “Influenza B, C and D Viruses (Orthomyxo-
viridae),” in Encyclopedia of Virology (Academic Press, 2021), 561–574, 
https://​doi.​org/​10.​1016/​B978-​0-​12-​80963​3-​8.​21505​-​7.

15. S. Caini, M. Kroneman, T. Wiegers, C. El Guerche-Séblain, and J. 
Paget, “Clinical Characteristics and Severity of Influenza Infections by 
Virus Type, Subtype, and Lineage: A Systematic Literature Review,” In-
fluenza and Other Respiratory Viruses 12, no. 6 (2018): 780–792, https://​
doi.​org/​10.​1111/​irv.​12575​.

16. M. J. Killip, E. Fodor, and R. E. Randall, “Influenza Virus Activation 
of the Interferon System,” Virus Research 209 (2015): 11–22, https://​doi.​
org/​10.​1016/j.​virus​res.​2015.​02.​003.

17. W. M. Schneider, M. Dittmann Chevillotte, and C. M. Rice, 
“Interferon-Stimulated Genes: A Complex Web of Host Defenses,” An-
nual Review of Immunology 32 (2014): 513–545, https://​doi.​org/​10.​1146/​
annur​ev-​immun​ol-​03271​3-​120231.

18. M. G. L. Wilkinson, D. Moulding, T. C. R. McDonnell, et al., “Role 
of CD14+ Monocyte-Derived Oxidised Mitochondrial DNA in the In-
flammatory Interferon Type 1 Signature in Juvenile Dermatomyositis,” 
Annals of the Rheumatic Diseases 82, no. 5 (2023): 658–669, https://​doi.​
org/​10.​1136/​ard-​2022-​223469.

19. B. Huang, H. Li, Q. Jiang, et al., “Elevated Type I IFN Signalling Di-
rectly Affects CD8+ T-Cell Distribution and Autoantigen Recognition 
of the Skeletal Muscles in Active JDM Patients,” Journal of Autoimmu-
nity 146 (2024): 103232, https://​doi.​org/​10.​1016/j.​jaut.​2024.​103232.

20. H. Zhang, K. Fan, Z. Zhang, Y. Guo, and X. Mo, “Genome-Wide Iden-
tification of Cell Type-Specific Susceptibility Genes for Juvenile Derma-
tomyositis Through the Analysis of N6-Methyladenosine-Associated 
SNPs,” Autoimmunity 57, no. 1 (2024): 2419117, https://​doi.​org/​10.​1080/​
08916​934.​2024.​2419117.

21. G. Musumeci, P. Castrogiovanni, I. Barbagallo, et al., “Expression of 
the OAS Gene Family Is Highly Modulated in Subjects Affected by Ju-
venile Dermatomyositis, Resembling an Immune Response to a dsRNA 
Virus Infection,” International Journal of Molecular Sciences 19, no. 9 
(2018): 2786, https://​doi.​org/​10.​3390/​ijms1​9092786.

22. M. E. H. Kayesh, M. Kohara, and K. Tsukiyama-Kohara, “Recent 
Insights Into the Molecular Mechanisms of the Toll-Like Receptor Re-
sponse to Influenza Virus Infection,” International Journal of Molecular 
Sciences 25, no. 11 (2024): 5909, https://​doi.​org/​10.​3390/​ijms2​5115909.

 15251470, 2025, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/pde.15975 by U

niversidad de C
ordoba, W

iley O
nline L

ibrary on [13/02/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1007/s12016-015-8512-9
https://doi.org/10.55563/clinexprheumatol/56ilob
https://doi.org/10.55563/clinexprheumatol/56ilob
https://doi.org/10.3389/fped.2018.00284
https://doi.org/10.3389/fped.2018.00284
https://doi.org/10.1186/ar4198
https://doi.org/10.3389/fmed.2023.1155839
https://doi.org/10.3389/fmed.2023.1155839
https://doi.org/10.1002/mus.21669
https://doi.org/10.1002/mus.21669
https://doi.org/10.3389/fimmu.2024.1377952
https://doi.org/10.3389/fimmu.2024.1377952
https://doi.org/10.3390/v11080762
https://doi.org/10.1093/rheumatology/ken038
https://doi.org/10.1097/INF.0b013e318217e356
https://doi.org/10.1016/B978-0-12-809633-8.21505-7
https://doi.org/10.1111/irv.12575
https://doi.org/10.1111/irv.12575
https://doi.org/10.1016/j.virusres.2015.02.003
https://doi.org/10.1016/j.virusres.2015.02.003
https://doi.org/10.1146/annurev-immunol-032713-120231
https://doi.org/10.1146/annurev-immunol-032713-120231
https://doi.org/10.1136/ard-2022-223469
https://doi.org/10.1136/ard-2022-223469
https://doi.org/10.1016/j.jaut.2024.103232
https://doi.org/10.1080/08916934.2024.2419117
https://doi.org/10.1080/08916934.2024.2419117
https://doi.org/10.3390/ijms19092786
https://doi.org/10.3390/ijms25115909

	Juvenile Dermatomyositis Triggered by Influenza B: A Case Report on Viral-Induced Autoimmunity
	ABSTRACT
	1   |   Introduction
	2   |   Case Report
	3   |   Discussion
	4   |   Conclusion
	Author Contributions
	Conflicts of Interest
	Data Availability Statement
	References


