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Introduction 
 

Juvenile dermatomyositis (JDM) and polymyositis belong to the 

heterogeneous group of idiopathic inflammatory myopathies (IIM). The 

hallmark of the disease is the progressive weakness of proximal muscles 

mediated by an autoimmune process. In the case of JDM, typical cutaneous 

symptoms are present. Systemic involvement also occurs. Before the 

introduction of glucocorticoids, the mortality rate was 30% and one third 

of the patients had persistent disease with progressive muscle weakness, 

joint contractures and calcinosis leading to severe disability. In the last 

decades, the prognosis of JDM has become better and better due to the 

early diagnosis and the adequate immunosuppressive medications. 

However, the presence of systemic manifestations and the short- and long-

term side effects of the treatment may adversely affect morbidity and 

mortality. While somatic development, functional ability, and educational 

achievement are usually normal, some patients still have a chronic disease. 
 

Aims of the study 
 

As juvenile IIMs are rare disorders, a national registry was elaborated 

to identify the patients. All paediatric and rheumatology departments of 

Hungarian medical universities, other tertiary centres and county hospitals 

were asked to join and provide data by a standardized questionnaire. My 

goals were to analyse the clinical signs and symptoms of juvenile IIMs, the 

characteristics of the disease course and survival. One of my aims was to 



find out if there were cancer-associated cases in juvenile patients. 

Functional outcome and quality of life were also investigated. An other 

objective was to find genetic risk factors in the Hungarian myositis 

population. 

  

Patients and methods 

 

Data of the juvenile IIM registry were validated twice, first in April 

2003 and second in February 2005. 54 Hungarian juvenile IIM patients 

were enrolled, and data of these patients were used to analyse the clinical 

characteristics, disease course and survival. Data of juvenile patients were 

compared with 66 adult primary, idiopathic DM patients, who were 

followed-up by the 3rd Department of Internal Medicine, University of 

Debrecen. Data of 35 consecutive in- and out-patients with adult DM were 

used in the analysis of disease course and survival. Cancer-associated cases 

were looked for in our registry and in the Hungarian National Tumor 

Registry for children as well. The functional outcome and quality of life 

were analysed in JDM patients (n=16) followed-up by the 2nd Department 

of Paediatrics, Semmelweis University and in voluntary, age- and sex-

matched controls (n=53). Genetic analysis were performed in patients 

(n=211) of the 2nd Department of Paediatrics, Semmelweis University and 

in patients of the 3rd Department of Internal Medicine, University of 

Debrecen. 

 

Methods 

Muscle power, disease activity and damage, functional outcome, quality of 

life 

Manual muscle testing (MMT) was used to evaluate muscle power. In the 

lack of cooperation or under age of 4, the Childhood Myositis Assessment 

Scale (CMAS) was used. Global disease activity (GDA) was assessed by 

the parent and the medical doctor on a visual analogue scale (VAS).  

Myositis Disease Activity Tool (MDAAT) was also used to evaluate 

disease activity. It consists of two parts: the MYOACT and MITAX. 

Juvenile Dermatomyositis Disease Activity Score (DAS) was also 

assessed. Global disease damage (GDD) was evaluated by the parent and 

the medical doctor as well; and Myositis Damage Index was also studied. 

Assessment of functional ability was performed by the childhood version 

of  Health Assessment Questionnaire (CHAQ). Child Health Questionnaire 

Parent Form 50 (CHQ-PF50) was used to investigate quality of life. This 

questionnaire represents the quality of life in 15 dimensions and 

summarizes those in two summary scores: physical (PhS) and psychosocial 

summary scores (PsS). 
 

Analysis of TNF-α gene G(–308)A promoter polymorphism 

Analysis of the TNF-α G(–308)A polymorphism with polymerase chain 

reaction – restriction fragment length polymorphism (PCR-RFLP) was 

performed at the Molecular Genetic Laboratory of 2nd Department of 

Paediatrics, Semmelweis University; while HLA-II genotyping with 



sequence-specific PCR (Olerup-SSP) was performed in the Molecular 

Biologic Laboratory of the 3rd Department of Internal Medicine, University 

of Debrecen. 
 

Statistical analysis 

Data were analysed with SPSS 10.0 and Arlequin genetic softwares. 

Comparisons of the patient groups were performed with t-test, Mann-

Whitney test, Fisher’s exact test, and χ2-test. Survival probabilities were 

analysed with the Kaplan-Meier method, and survival curves were 

compared with log-rank test. To analyse the difference in quality of life 

between patient and control groups, t-test was used. After analysing the 

correlational structure of the variables, a linear regression model with 

backward selection strategy was applied to find prognostic factors for 

impaired functional ability and quality of life. Genetic results of the 

different patient groups and controls were compared with Fisher’s exact 

test and Spearman rank correlation. The linkage disequilibrium between 

the HLA-II subtypes and the TNF-α G(–308)A polymorphism was 

estimated by the Expectation/Maximization algorithm. The probabilities of 

the haplotype frequencies were estimated with the reconstruction of the 

gametic phase by the Excoffier-Laval-Balding algorithm. P values less 

than 0.05 were considered to be significant. 

 

Results 
 

I. Clinical characteristics of juvenile dermatomyositis 
 

Muscle symptoms and cutaneous signs 

All of the child and adult patients had proximal muscle weakness. The 

most common cutaneous features were facial erythema (32/44; 72.7%) and 

heliotrope rash (29/44; 65.9%). The third most frequent sign was Gottron’s 

papule (25/44; 56.8%). V-sign was observed in only one patient (2.3%). 

Occurrence of heliotrope rash, facial erythema, and Gottron’s papules were 

the same in adult patients with DM (93.9; 90.9 and 89.4%, respectively),  

the most frequent cutaneous feature was heliotrope rash. Periungual 

teleangiectasies were more frequent in patients with adult DM (3/44 

patients with JDM, 6.8% vs. 18/66 patients with adult DM, 27.3%). 

Calcinosis cutis was more frequent in JDM patients (7/44 juvenile patients, 

15.9% vs. 3/66 adult patients, 4.5%). 
 

Results of diagnostic investigations in patients with  juvenile IIM 

At the time of diagnosis, the muscle-specific enzymes were elevated in 

37/49 (75.5%) juvenile patients. Muscle biopsies and EMG examinations 

were performed in 33/49 (67.3%) and 42/49 (85.7%) patients. Histological 

findings of muscle biopsy were abnormal in 28/33 patients (85.8%), and 

were normal in 15% (5/33). EMG was positive in 41/42 (97.6%) children.  
 

Extramuscular and extraskeletal manifestations 



Systemic manifestations of the disease were more frequent in adult 

patients. Among patients with JDM the most common extramuscular 

feature was arthritis (10/44; 22.7%). Dysphagia was reported in 8/44 cases 

(18.2%). Only 3/44 (6.8%) patients with JDM had interstitial lung disease. 

Respiratory muscle involvement was developed in 3/44 (6.8%) JDM 

patients. Cardiac manifestation was not observed in juvenile patients. 

Respiratory muscle involvement (12/66, 18.2%) and interstitial lung 

disease (11/39, 28.2%) were more frequent among adult DM patients than 

cardiac manifestation (6/55, 10.9%). 
 

II. Disease course and outcome in juvenile dermatomyositis 
 

Characteristics of disease course in DM 

Disease course of 26/44 patients (59.1%) with JDM was classified as 

monophasic. Polycyclic clinical course was observed in 14/44 patients 

(31.8%) and chronic disease in 4/44 patients (9.1%). In the group of adult 

DM, 18/35 (51.4%) patients had monophasic, 13/35 (37.1%) patients had 

polycyclic, 1/35 (2.9%) had chronic and 3/35 (8.6%) patients had acute 

fulminant myositis. 
 

Treatment of juvenile and adult DM patients 

Initially 43 JDM patients were treated with glucocorticoids. Twenty-two of 

them (22/43, 51.2%) were responding and achieved remission, while 5/43 

(11.5%) patients received azathioprin during glucocorticoid tapering. To 

sixteen out of 43 patients (16.4%) other second-line immunosuppressive 

agents and glucocorticoids were administered. Among them, 14 patients 

achieved remission, while disease course of two patients became chronic. 

In the group of adult DM patients, 20/35 (57.1%) achieved remission while 

receiving only glucocorticoids. 15/35 patients (48.9%) required additional 

immunosuppressive agents as initial therapy. 
 

Differences between initial therapeutic strategies 

In order to investigate the relationship between the initial treatment and the 

disease course, patients were divided into two groups based on which 

therapy led to remission: glucocorticoid alone or glucocorticoid in 

combination with second-line immunosuppressive agent(s). Twenty-two of 

43 patients with JDM (51.2%) were administered glucocorticoids, which 

led to remission. In this group, 13/22 (59.1%) children had monophasic 

disease, 9/22 (40.9%) had polycyclic disease. Twenty-one of 43 JDM 

patients received immunosuppressive agents together with glucocorticoids 

as initial treatment. Among these patients, 12/21 (57.1%) had monophasic, 

5/21 (23.8%) had polycyclic and 4/21 (19%) had chronic disease. The 

monophasic disease course occurred with similar frequency in the two 

groups (13/22 vs. 12/21, p=1.000).  

Among adult DM patients requiring only glucocorticoids as initial 

treatment, 12/20 (60%) had monophasic and 8/20 (40%) polycyclic  

diseases. In the second group, where second-line immunosuppressive 

agents were required, 3/15 (20%) patients had acute fulminant myositis; 

6/15 (40%) patients were monophasic, 5/15 (33.3%) patients were 



polycyclic, and 1/15 (6.7%) patients had chronic disease. The monophasic 

disease course occurred with similar frequency in the two groups (12/20 

vs. 6/12, p=0.718).  
 

Relapse rate in juvenile and adult DM patients 

Polycyclic disease course has been observed in 14/44 (31.8%) juvenile 

patients and 13/35 (37.1%) adult DM patients. Relapse rate of the disease 

was higher during the first year after remission than later in the following 

period. Among juvenile DM patients with polycyclic disease course, the 

longest disease-free interval after first remission was 24 months, while this 

interval was 86 months in the group of adult DM patients. 
 

Survival probability of  juvenile and adult DM 

Firstly a survival analysis was performed using data for 162 IIM patients. 

Global survival rates were 95%, 92% and 89% for 1, 5 and 10 years, 

respectively. Analysis for clinicopathological subgroups revealed that 

cancer-associated myositis had the worst, while juvenile myositis had the 

best prognosis. (p=0,03). As in this study the number of JDM patients was 

low (n=9), survival of JDM patients in the registry (n=44) was compared to 

the group of adult DM patients. None of the juvenile patients died in this 

cohort, while six patients died in our cohort of adult DM patients (n=35). 

However, survival probability was not significantly different in JDM and 

adult DM patients.  In the group of adult DM, 1-, 5- and 10-year survival 

rates were 91.4, 91.4 and 84.9%, respectively. There were four disease-

specific deaths after 1.8, 3.45, 0.79 and 92.9 months of follow-up. 

III. Cancer-associated myositis in childhood 
 

Analyzing the data of 251 patients followed up by the 3rd Department 

of Internal Medicine, University of Debrecen and by the 2nd Department of 

Paediatrics, Semmelweis University, no cancer associated cases were 

found among PM, OM, IBM and JDM cases  (IIM: 251 patients, PM: 108 

patients, DM: 92 patients, OM: 36 patients, IBM: 2 patients, JDM: 15 

patients). Among the 92 patients with DM, 24 cases were associated with 

malignancy. 

 In our new National Registry for Juvenile IIMs (n=54), no cancer 

associated cases were identified as well. 

Based on an epidemiological approach, in the Hungarian National 

Registry for Paediatric Tumors, there were no cases associated with 

juvenile IIMs since 1971 based on the records of 2840 patients with 

haematological and 6360 patients with solid tumours.  
 

IV. Functional outcome and quality of life in juvenile dermatomyositis 
 

Patient characteristics 

Functional outcome was investigated in 16 patients with JDM. Newly 

diagnosed (n=7) and relapsed (n=9) patients were also enrolled.  Main 

characteristics of the two patient groups were similar, except for the higher 

CK and LDH activity in newly diagnosed patients and the higher 

frequency of calcinosis in relapsed patients. Parameters of disease activity 

were similar in both groups. 



 

Longitudinal evaluation of the functional outcome 

The median CHAQ DI at the initiation of the study was 1.625 (range 0-3); 

0.125 at the 12th month (0-0,875) and 0 (0-0.5) at the 24th month of follow 

up. In the group of newly diagnosed patients, the median CHAQ DI at the 

initiation of the study was 2 (1.250-3), at the 12th month 0.125 (0-0.5), at 

the 24th month 0 (0-0.125). In relapsed patients, the median of initial 

CHAQ DI was 1.250 (0-3), at the 12th 0.125 (0-0.875), at the 24th month 

0.250 (0-0.5). Initial values of the two groups did not differ significantly. 

In newly diagnosed patients, the CHAQ DI improved after 12 (p=0.003) 

and 24 months (p=0.006) significantly. In relapsed patients, the 

improvement was not significant (after 12 months p=0.083; after 24 

months p=0.094). 

Functional ability (CHAQ DI) strongly correlated with muscle power  

(MMT: r=-0.859, p=0.000; CMAS: r=-0.899, p=0.000); and with disease 

activity (MYOACT: r=0.805, p=0.000; MITAX: r=0.646, p=0.009; DAS: 

r=0.696, p=0.004, GDA-MD (r=0.723, p=0.002) and GDA-Pt (r=0.703, 

p=0.003).  

After evaluating the correlational structure of the investigated variables 

(gender; initial CK- and LDH activity; initial CMAS and MYOACT score; 

arthritis, dysphagia, ILD, cardiac, respiratory involvement, calcinosis), 

predictors of impaired functional ability were investigated with linear 

regression. On bivariate analysis, the initial CHAQ DI was correlated with 

high LDH (r=0.596, p=0.025) and dysphagia (r=0.673, p=0.002). CHAQ 

DI at the 24th month was not correlated with the variables, and in the linear 

regression model, none of the variables predicted the higher CHAQ DI 

score. 
 

Health-related quality of life in patients with JDM 

Quality of life in JDM patients was compared to age- and sex-matched 

healthy, voluntary control children. At the time of enrolment, most of the 

dimensions of quality of life were significantly poorer in patients. The 

most significant differences were measured in the dimensions of physical 

functioning, role/social limitations – physical, bodily pain, global health, 

change in health, role/social limitations – emotional/behavioural, and 

parental impact – time. The family cohesion was better in the patient 

group. The two summary scores, the physical summary score (PhS) and the 

psychosocial summary score (PsS) were 2SDs below the mean of healthy 

controls (PhS: 53.9±5.0 vs. 21.9±20.3, p<0.001; and PsS: 54.5±5.2 vs. 

42.6±8.4, p<0.001). Quality of life in newly diagnosed patients and 

relapsed patients did not differ significantly. After two years of follow-up a 

significant improvement was observed in the dimensions of global health, 

physical functioning, role/social limitations – emotional/behavioural, 

role/social limitations –  physical, bodily pain, mental health, self esteem, 

change in health, parental impact – time, family activities. The PhS  score 

improved from 21.9±20.3 to 49.9±2.6 (p<0.001), and PsS score from 

42.6±8.4 to 55.2±6.8 (p<0.001). Compared to healthy children, after two 

years follow-up the PhS was still significantly poorer (49.9±2.6 vs. 



53.9±5.0, p<0.001), however, in the PsS there was no significant 

difference compared to controls (55.2±6.8 vs. 54.5±5.2, p=0.73). For 

dimensions of general health perceptions (41.7±13.0 vs. 71.0±17.2, 

p<0.001) and parental impact – emotional (56.8±27.1 vs. 77.8±20.3, 

p=0.03), there was still a statistically significant difference between JDM 

patients and healthy children at the follow-up. 

On bivariate analysis, predictors of poorer baseline PhS score were 

initial high LDH activity (r=-0.597, p=0.031), initial low CMAS score 

(r=0.748, p=0.002), initial high MYOACT score (r=-0.787, p=0.001), 

presence of dysphagia (r=-0.717, p=0.004) and respiratory involvement 

(r=-0.589, p= 0.027); predictors of baseline poorer PsS score was initial 

low CMAS score (r=0.780, p=0.001). On bivariate analysis, at the two 

years follow-up, the PhS score showed no correlation with the investigated 

variables, while the PsS score correlated with cardiac involvement (r=-

0.677,  p=0.022). In the linear regression model, predictors of poorer 

follow-up PhS were initial high CK activity (p=0.005), cardiac 

involvement (p=0.044), and calcinosis (p=0.029); predictor of poorer 

follow-up PsS was cardiac involvement (p=0.024). 
 

Complications and educational achievement 

Somatic retardation, decreased bone mineral density (BMD), and 

hypertension were the major complications in this cohort. Height of two 

patients were under the 10th percentile, one of them was under the 3rd  

percentile (<2.5 SD). BMD was measured at the lumbar II-IV vertebras; in 

5 patients there was a decreased BMD with Z-scores between -1.0 and -2.0 

and in 4 patients the Z-score was <2.0. Osteoporosis, defined as decreased 

BMD and fracture, was present in 1 patient. Persistent hypertension was 

observed in 4 patients, all of them were treated with glucocorticoids and 

cyclosporine. During the treatment with different immunosuppressive 

protocols, only 2 episodes of significant infectious complications were 

observed. None of the patients were affected significantly by their disease 

in their educational achievement. 

 

V. TNF-α gene G(–308)A polymorphism in patients with idiopathic 

inflammatory  myopathies 
 

Genotype and allelic frequencies 

In the study 211 IIM patients and 275 healthy controls were enrolled. 

In both groups the genotypic frequencies were in Hardy-Weinberg 

equilibrium. In JDM, in PM, and in OM, the frequency of AG+AA 

genotypes were significantly higher compared to controls. There was also 

an increased risk in DM and in CAM, however, it was not statistically 

significant. The frequency of the TNF-α–308A allele was significantly 

higher in DM and in PM compared to controls. In JDM, OM and CAM 

groups patients carried the TNF-α–308A allele with higher frequency 

compared to controls, but it was not statistically significant. The strongest 

association of TNF-α–308A allele was with PM. 



The presence of the TNF-α–308A allele did not predispose patients 

any clinical symptoms (Raynaud-phenomenon, arthralgia/arthritis, 

dysphagia, ILD, respiratory and cardiac involvement, sicca symptoms) in 

JDM and in PM. In DM, the TNF-α–308A allele was associated with 

Raynaud-phenomenon and sicca symptoms. In JDM and in DM, the 

presence of TNF-α–308A allele was not associated with anti-Jo-1, anti-SS-

A, and anti-SS-B antibodies. In PM patients with anti-Jo-1, the frequency 

of TNF-α–308A allele was higher. In none of the clinicopathological 

subgroups were the TNF-α–308A allele associated with treatment, disease 

course, calcinosis or functional ability. 
 

Association with HLA-II genes 

HLA genotyping (HLA-DRB1, DQA1, and DQB1) were performed in 156 

cases: in 11 JDM, 34 DM, 79 PM, 21 OM and 11 CAM  patients. In DM 

and in PM, all HLA loci and the TNF-α–308 locus were in linkage 

equilibrium, while in JDM, OM and CAM patients the linkage was not 

shown. The ancestral 8.1 haplotype, the HLA-DRB1*03–DQA1*05–

DQB1*02–TNF-α–308A was the most frequent in JDM, DM and OM, 

while it was the second most common in PM, and the third most common 

in CAM. 

Conclusions 
 
I. A Clinical characteristics of juvenile dermatomyositis. 

1. In the Hungarian National Registry of Juvenile IIM, there were 44 

patients with JDM and 10 patients with JPM among the total 54 

patients. In 41 cases the diagnosis was definitive, in 8 cases it was 

probable, and in 5 cases the diagnosis was possible. 

2. Similarly to previous literature data, a female predominance was 

observed, all of the patients had muscular weakness, the most frequent 

cutaneous symptoms were the facial erythema, heliotrope rash, 

Gottron’s  papules and calcinosis. Systemic manifestations of the 

disease were less frequent compared to adult DM. The most frequent 

systemic manifestations were the presence of arthritis and dysphagia. 
 

II. Disease course and outcome in juvenile dermatomyositis. 

1. 26/44 JDM patients had monophasic, 14/44 polyphasic and 4/44 

chronic disease course.  

2. The hazard of relapse was found to be higher during the first year after 

the remission. In the case of polyphasic disease course relapses did not 

develop after 24 months of disease free interval among juvenile DM 

patients. 

3. In patients with glucocorticoid as sole initial treatment there were 

similar rate of monophasic disease course compared to patients with 

combined glucocorticoid and immunosuppressive treatment. There 



was no correlation between relapse free survival and initial therapeutic 

regimen. 

4. There was a favourable outcome in juvenile IIM patients. In the study 

of survival of 162 IIM patients, the overall survival probability was 

95% after 1 year, 92% for 5 years, and 89% for 10 years. Among 

adults CAM patients had the worst prognosis. None of the juvenile 

patients died, while among adult patients four disease-specific deaths 

occurred. However, survival probability was not significantly different 

in juvenile DM and adult DM patients. 
 

III. Cancer-associated myositis in childhood. 

1. Among our JDM patients, no cancer-associated cases occurred. 

Among the juvenile IIM patients in the registry, we were unable to 

detect cancer-associated cases as well. 

2. Based on the data of the Hungarian National Registry for Paediatric 

Tumors, there were no cases associated with juvenile IIMs since 1971. 
 

IV. Functional outcome and quality of life in juvenile dermatomyositis. 

1. At the time of the diagnosis or the relapse, a high CHAQ DI score was 

measured. In newly diagnosed patients the impaired functional ability 

improved with treatment; while in relapsed patients the improvement 

was not significant. 

2. Predictors of poorer functional ability were high initial LDH and 

dysphagia. 

3. In most dimensions a poorer quality of life was observed in JDM 

patients compared to controls. Physical and psychosocial summary 

scores were >2SDs below mean of control group. After two years of 

follow-up, significant improvement could be measured, however, 

physical summary score was worse in patients compared to healthy 

controls, while the psychosocial summary score did not differ. 

4. At the follow-up the predictors of poorer quality of life were high 

initial CK, cardiac involvement and calcinosis in the case of physical 

summary score; and cardiac involvement regarding the psychosocial 

summary score. 

5. The most common complications of the treatment were somatic 

retardation, decreased bone mineral density and hypertension. 
 

V. TNF-α gene G(–308)A polymorphism in patients with idiopathic 

inflammatory  myopathies. 

1. The AA or AG genotype of the TNF-α–308 polymorphism was a 

genetic risk factor for JDM, PM and OM. There was an increased risk 

in DM and in CAM as well, however, it was not statistically 

significant. The presence of TNF-α–308A allele was a genetic risk 

factor for JDM, OM and CAM, however, it was not significant 

statistically. 

2. The presence of TNF-α–308A allele was not associated with any  

symptoms in JDM, PM, and OM, while in DM it was associated with 

Raynaud-phenomenon and sicca symptoms. In JDM and DM the TNF-



α–308A allele was not associated with the presence of autoantibodies. 

The TNF-α–308A allele was associated with the presence of anti-Jo-1 

in PM patients.  

3. There were no associations of TNF-α–308A allele and treatment, 

disease course, calcinosis and functional ability. 

4. In DM and in PM all HLA-DRB1, DQA1, and DQB1 loci and the 

TNF-α–308 locus were in linkage equilibrium, while in JDM, OM and 

CAM patients the linkage was not shown. The ancestral 8.1 haplotype, 

the HLA-DRB1*03–DQA1*05–DQB1*02–TNF-α–308A was the 

most frequent in JDM, DM and OM, while it was the second most 

common in PM, and the third most common in CAM. 
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