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Juvenile dermatomyositis (JDM) has a wide spectrum of clinical presentations. In the last decade, several myositis-specific antibodies have been identified in patients with JDM and connected with specific organ involvement or specific clinical picture. It has been published that the presence of anti-NXP2 autoantibodies presents a risk for calcinosis in patients with JDM. We aimed to investigate the prevalence of calcinosis and response to the treatment in JDM patients with anti-NXP2. In a retrospective, multinational, multicenter study, data on 26 JDM (19 F, 7 M) patients with positive anti-NXP2 were collected. The mean age at disease presentation was 6.5 years (SD 3.7), the median diagnosis delay was 4 months (range 0.5–27 months). Patients were divided into two groups (A and B) based on the presence of calcinosis, which occurred in 42% of anti-NXP2 positive JDM patients (group A). Four patients already had calcinosis at presentation, one developed calcinosis after 4 months, and 6 developed calcinosis later in the disease course (median 2 years, range 0.8–7.8). The differences in laboratory results were not statistically significant between the groups. The mean age at disease presentation (5.2/7.5 years) trended toward being younger in group A. Children with calcinosis were treated with several combinations of drugs. In four cases, rituximab and, in one case, anti-TNF alpha agents were used successfully. Disease outcome (by evaluation of the treating physician) was excellent in four, good in two, stable in two, and poor in three patients. None of the patients from group B had a poor disease outcome. In conclusion, JDM patients with anti-NXP2 are prone to develop calcinosis, especially if they present with the disease early, before 5 years of age. The development of calcinosis is associated with worse disease outcomes. The combination of several immunomodulatory drugs and biologic drugs can stop calcinosis progression; however, there are no evidence-based therapies for treating calcinosis in JDM patients.
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INTRODUCTION

Juvenile dermatomyositis (JDM) has a spectrum of clinical presentations, from mild forms of myositis and skin changes with a monocyclic course to very severe forms with vital organ involvement and late complications, including calcinosis and lipodystrophy (1). In the last decade, there has been a development in the determination of myositis specific autoantibodies (MSA) connected with distinct clinical phenotypes of JDM (2). Among different MSA, anti-NXP2 and anti-PM/Scl are most commonly associated with calcinosis in JDM and the adult form of dermatomyositis. In recently published studies, TIF1γ and MDA5 MSA were also risk factors for calcinosis (3, 4). Calcinosis is one of the major complications of JDM and is found in 20–40% of patients (5, 6). It has been published that young age at disease presentation, regardless of MSA, presents a risk for calcinosis in patients with JDM (7). On the contrary, study in 78 patients showed that younger patients had fewer typical findings at diagnosis and a milder disease course with shorter use of corticosteroids and immunosuppression. MSA were not analyzed in this study (8). However, the presence of anti-NXP2 increases the risk of calcinosis across all ages (7). MSA are also associated with disease severity, worse functional status, and persistent disease activity (9).

The study aimed to collect data on JDM patients with positive anti-NXP2 and analyze the risk for calcinosis, response to treatment, and outcome in the group of patients with calcinosis.



METHODS


Study Design and Study Population

The study design was a retrospective multinational, multicenter study on patients with JDM with positive anti-NXP2. The main objective was to study if anti-NXP2 is connected with calcinosis in patients with JDM and the most effective treatment approach in JDM patients with calcinosis.



Data Collection

We contacted pediatric rheumatology centers through international online pediatric rheumatology forums and personal contacts. Nine centers responded (4 from Europe, 4 from USA and 1 from India). Seven centers participated in a study (3 from Europe, 3 from USA and 1 from India). They included all their patients with andi-NXP2.

Patients' data were collected in a shared excel table. Data on gender, race, age at disease onset and age at disease diagnosis, age at inclusion to the study, clinical picture (skin changes, myositis, arthritis, pulmonary and gastrointestinal involvement), muscle function tests, laboratory results, data on treatment and outcome of disease were collected. Laboratory investigations were performed in each participating centre.



Statistical Analysis

The statistical analysis was performed with IBM SPSS (software version 22), using Student's two-tailed t-test (equal variances assumed; Levene's test for equality of variances) for continuous variables (independent samples t-test for comparison of two groups and paired-samples t-test for comparison of variables before and after treatment) and Fischer's exact test for categorical variables. Statistical significance was set at p < 0.05.

Parents of included patients signed informed consent and/or Institutional Review Board (IRB) approval was obtained where needed.




RESULTS

The patient's characteristics are presented in Table 1.


Table 1. Clinical and laboratory characteristics of 26 JDM patients with anti-NXP2 autoantibodies: p values comparing Group A and B were non-significant for all variables.
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We collected 26 patients (19 F, 7 M) with JDM and positive anti-NXP2. Fourteen patients were caucasion, eight Asian, three African-American and one Hispanic ethnicity. The mean age at disease presentation was 6.5 years (SD 3.7), the median diagnosis delay was 4 months (range 0.5–27 months). Patients were divided into two groups (A and B) based on the presence of calcinosis. In the disease course, 11 patients (42%), 10 female and 1 male, developed calcinosis (group A). Four patients already had calcinosis at presentation, one developed calcinosis after 4 months, and six developed calcinosis later in the disease course (median 2 years, range 0.8–7.8). Four patients developed lipodystrophy in group A (1 in group B). In group A, three patients developed skin ulcerations (1 in group B), two patients had polyarthritis (1 in group B), two patients had gut involvement (1 in group B), and one patient had lung involvement (2 in group B).

The mean age at disease presentation (5.2/7.5 years) and mean CK level (1,548.6/1,811.6 U/L) trended toward lower levels in group A. The platelet count (306.5/258.4 109/L), and mean values of AST (111.4/103.8 U/L), ALT (72.2/50.8 U/L), LDH (1,048.3/808 IU/L), and IgG (11.8/9.9 g/L) trended toward higher levels in in group A. However, the differences were not statistically significant. ANA antibodies were positive in 9/11 in group A and 12/15 in group B. Beside anti-NXP2 other MSA were also found. One patient in group A was positive for anti-MDA5, another patient in group A and in one patient in group B were positive for anti- PM/Scl-100 and one patient in group B was positive for anti-Mi-2beta and anti- SRP. The data on muscle strength measurement (MMT/CMAS) were available only in a few patients.

Treatments used for patients with calcinosis included methotrexate and glucocorticosteroids (GCS) (all patients), hydroxychloroquine (9), IVIG (7), cyclosporine (4), bisphosphonate (4), MMF (5), rituximab (4), cyclophosphamide (1), abatacept (1) and TNFα blocker (1).

Disease outcome (by evaluation of the treating physician) was excellent in 4, good in 2, stable in 2, and poor in 3 patients. None of the patients from group B had a poor disease outcome. Patients with excellent disease outcomes from group A were treated with GCS and methotrexate (4), hydroxychloroquine (3), IVIG (1), and cyclosporine (1). Out of two patients who had good outcomes, one was treated additionally with MMF, bisphosphonates, and rituximab, and the second was treated with cyclophosphamide and rituximab. One patient with calcinosis at the presentation (age 4 years) was also treated with anti-TNFα therapy, which stopped progression and partially dissolved the calcinosis. After 2 years of anti-TNFα therapy, the calcinosis started to progress, and the treatment was changed to MMF and rituximab, which stopped the progression of calcinosis.

Muscle enzymes and other laboratory parameters were significantly improved in all patients following treatment at the end of observation period (mean observation time 4.2 years) in a whole group of patients. There were no significant differences between the patients with or without calcinosis (Table 2). The data for comparison were available for majority of patients (AST 22/26, ALT 21/26, LDH 20/26, CK 22/26). Results of muscle-functional testing were available for only a few patients, so a statistical analysis was not possible.


Table 2. Laboratory results for AST, ALT, LDH and CK before and after treatment in 26 JDM patients with anti-NXP2 autoantibodies.
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The clinical characteristics, treatment and outcome of patients with calcinosis are presented in Table 3.


Table 3. Clinical characteristics of calcinosis, treatment and outcome of patients with calcinosis.
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DISCUSSION

In this study we collected data about the subgroup of JDM patients with anti-NXP2 autoantibodies. To the best of our knowledge, we present the largest group of JDM patients with anti-NXP2. In the studies published so far, these patients present about 16–20% of all patients with JDM and develop calcinosis in about 40–50% (3, 4). In the published literature, the risk of calcinosis is estimated to be about 25–30% in JDM patients (10, 11). In our study, 42% of JDM patients with anti-NXP2 developed calcinosis. They trended toward being younger at disease presentation than patients with anti-NPX2 that did not develop calcinosis (5.4/7.6 years); however, the difference was not statistically significant, but the case series is small. The mean age at disease presentation for the whole group of anti-NXP2 positive patients was 6.8 years. In a study of the UK JDM cohort in which histological heterogeneity in 101 patients with juvenile idiopathic inflammatory myopathy was studied, the mean age at disease presentation was similar to our cohort-−6.1 years. In this study, 15 patients (16.7%) were positive for anti-NXP2. On muscle biopsy, there was no specific pattern for the subgroup of patients with anti-NXP2 (12). In two other recently published studies on JDM, the mean age at presentation was higher. In the German cohort, the mean age at disease onset was 7 years, and in the Turkish study, 8.1 years (3, 4). In a German cohort, 21% of patients with anti-NXP2 were younger than 5 years of age, and it was found that patients with anti-NXP2 showed the lowest mean ever-recorded CMAS of all MSA subgroups, and almost half of them had CK levels elevated more than triple that of the normal range (4). In our cohort, 11/26 (42%) patients were younger than 5 years of age at disease onset, and in a subgroup of patients that had or developed calcinosis, 7/11 (63%) were younger than 5 years of age. So it can be assumed that the presence of anti-NXP2 in a young patient is a risk factor for worse disease course and worse outcomes. Importantly, delay in diagnosis, as an important determinant of calcinosis development, was not significantly higher in patients with calcinosis. CMAS and Kendall scores were available in only a few cases in our cohort. Many times these tests were not applicable due to the low age at disease onset. In a group with calcinosis, the Kendall test and CMAS test were available before and after treatment (8 years follow up) for only one patient who was 8 years old at disease onset (Kendall 51/71, CMAS 30/49). CK levels in our cohort of patients with calcinosis were triple that of normal range in 5/11 (45%) and 7/15 (46%) among patients without calcinosis. We did not find any significant laboratory characteristics that would discriminate among patients who had or developed calcinosis and those who did not.

The limitation of our case series study is the small number of patients and the lack of JDM patient groups without anti-NXP autoantibodies for comparison. In studies published so far, other MSA were also connected with calcinosis. In a recently published study including 58 JDM patients, 46 patients were tested for MSA; 34 (76%) had autoantibodies (3). The most commonly found autoantibodies were anti-NXP2 in 10 patients (21%), five patients (50%) developed calcinosis. MDA5 autoantibodies were found in 4 patients; 3 patients (75%) developed calcinosis. TIF1γ antibodies were found in 8 patients, four patients (50%) developed calcinosis. Among other patients with other antibodies, only 25% of patients developed calcinosis, and 25% of patients without antibodies developed calcinosis. None of the patients with Mi-2 antibodies developed calcinosis in the long-term follow-up. In a recently published German cohort, 27% of patients had calcinosis (4). Among them, 5/14 (36%) were positive for anti-NXP2, and 5/12 (42%) were positive for antiTIF1γ. So it seems that besides anti-NXP2 other autoantibodies, mainly TIF1γ, could also be connected with calcinosis.

In our cohort, patients were treated with several non-biological and biological DMARDs. We evaluated treatment by comparing the laboratory results of AST, ALT, LDH, and CK before and after treatment (mean observation time was 4.2 years). The mean values of all the parameters, as mentioned earlier, were significantly lower after treatment. However, we could not prove statistically significant differences between values before and after treatment in both subgroups of patients, with calcinosis and without calcinosis, most probably due to small numbers available for analysis. Laboratory results and muscle-function tests were not available in all patients, which is a significant limitation to our study.

A recently published study showed a significant difference in the choice of medications between pediatric rheumatologists (13). However, despite that, a high proportion of patients had the inactive disease at 2 years and had a low frequency of damage. A combination of several drugs can probably stop the progression of the disease. Although the data are very limited in our case series and the outcome of the disease was only evaluated qualitatively by the treating pediatric rheumatologist, it seemed that the most successful drug, in combination with other conventional drugs, was rituximab which was helpful in 4 difficult cases with the progression of calcinosis. Similar reports on successful treatment were also published by other authors (14–16). Recently, advances in the understanding of the immunopathology and genetics in JDM may help to specify new treatment approaches, especially when conventional therapy is not successful. An upregulated type 1 interferon signature is strongly associated with JDM, which could present the possibility for the treatment of most severe cases with JAK inhibitors (17, 18). However, the safety and efficacy of this therapy still need to be studied in clinical trials.



CONCLUSION

In our case series study, 42% of JDM patients with positive anti-NXP2 presented with calcinosis or developed calcinosis during the disease course. Patients with calcinosis trended toward being younger at disease presentation and had a more severe disease course and worse outcome than patients who did not develop calcinosis despite anti-NXP. More than 60% of children who developed calcinosis in disease course were younger than 5 years of age at disease onset. There were no other significant demographical or laboratory signs that would predict the disease course and outcome. So far, there is no evidence-based treatment for calcinosis in JDM; however, the combination of several immunomodulatory and biological drugs may successfully stop the progression of calcinosis. In our study, rituximab was successfully used in stopping the progression of calcinosis in four cases.

Knowing the MSA profile in a patient with JDM is important for treatment decisions early in disease course and can contribute to more aggressive treatment in young patients with anti-NXP2.
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after 2 years and 2 months of disease duration/right gluteal region, left side
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Therapy
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“Age at disease onset, " Evaluation by the treating rheumatologist, Kendall and CMA available only in few patients.
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2(13)
19.3(SD 13.8)
258.4 (SD 94.7)
1,811.6 (SD 2,664.9)
103.8 (SD 93.1)
50.8 (SD 46.6)
808.0 (SD 732.1)
99(SD4.1)

12 (80%)

0
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Before treatment (mean) _ After treatment* (mean)  p

AST (mean, UL) 1122 339 0003
ALT (mean, U/L) 64.1 293 0045
LDH (mean U/L) 201.7 314.9 0011
CK (mean (UL) 1,8453 194.6 0006

"At data collection; mean observation time before, at diagnosis, and after treatment is
4.2 years.
Normal values: AST < 37, ALT < 35, LDH < 245, CK < 185 U/L.
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