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Abstract Juvenile dermatomyositis (JDM) is a rare chronic
inflammatory disease of unknown etiology and primarily in-
volves muscle and skin. It is the most common idiopathic
inflammatory myopathy of childhood. This study aimed to
evaluate demographic and clinical features, laboratory data,
treatment modalities, and outcome of patients with JDM at a
referral pediatric theumatology center in Turkey. We retro-
spectively reviewed medical records of patients diagnosed
with JDM between the years 2003-2016 at the Pediatric
Rheumatology Department Cerrahpasa Medical Faculty. A
total of 50 patients (35 females), median age at the onset
6.1 £ 4.1 years, were identified. Mean follow-up period was
74.5 + 49.7 months. Presenting clinical symptoms included
heliotrope rash (100%), Gottron papule (96%), muscle weak-
ness (90%), erythroderma (88%), and calcinosis (38%). All
patients had elevated muscle enzymes at the disease onset.
Sixty-eight percent of the patients had anti-nuclear antibody
positivity. Electromyography on 27 patients and muscle biop-
sy on 14 patients were performed, and all of them showed
signs of juvenile dermatomyositis. Early aggressive treatment
with corticosteroids mostly in combination with methotrexate
was used. Cyclosporine was added to 48% of the patients’
treatment regimen in case of severe or refractory disease. All
patients except two cases, who were referred to our clinic after
long disease duration with widespread calcinosis, achieved
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remission. Early diagnosis and early initiation of intensive
therapy are important in reducing JDM complications.
International collaboration is needed in order to better under-
standing and management of the disease.
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Introduction

Juvenile dermatomyositis (JDM) is the most common among
the idiopathic inflammatory myopathies of childhood involv-
ing primarily striated muscle and skin [1-3]. It is characterized
by various severities of vasculitis early in disease course and
the development of calcinosis in later stages [1]. Estimated
annual incidence of JDM is 0.19-4.1 cases per million chil-
dren [4, 5]. Although the pathogenesis remains still unclear,
environmental factors and infectious agents in genetically sus-
ceptible individuals are considered to be related to the disease
pathogenesis [6].

The pathognomonic rashes and proximal muscle weakness
are characteristic features of the disease. The disease may
further affect other organs, including gastrointestinal tract,
heart, lungs, kidneys, and eyes [7, 8]. Secondary malignancies
are rarely associated with JDM differentiated from adult myo-
sitis [9].

The Bohan and Peter criteria are used for the diagnosis of
juvenile dermatomyositis which include typical cutaneous
rashes and two or more of the following symptoms and signs:
(1) symmetric weakness of the proximal musculature, (2) el-
evated serum muscle enzyme levels, (3) electromyography
changes of myositis, and (4) biopsy-proven myositis. A diag-
nosis of JDM requires exclusion of all other inflammatory
myopathies [10, 11]. Muscle weakness and typical skin rashes
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are present in most cases at the disease onset. Elevations of
serum muscle enzyme levels, electromyographic demonstra-
tion of myopathy, and muscle biopsy contribute additional
support for the diagnosis [12]. After widespread use of imag-
ing methods magnetic resonance imaging (MRI) gained im-
portant role in demonstrating muscle inflammation.
Incorporating new imaging techniques such as MRI findings
were revealed to be added to diagnostic criteria [12, 13].
Magnetic resonance imaging is currently preferred to electro-
myography (EMG) and muscle biopsy as a noninvasive tech-
nique [14].

The mainstay of treatment for many years is corticosteroid
and methotrexate. The introduction of biological therapies ac-
commodates the treatment and outcome [15—17]. However
calcinosis, lipodystrophy, and contractures still challenge phy-
sicians. Mortality rate in the recent years was reported low
[18].

This study was established a retrospective chart review of
patients diagnosed with JDM between the years 2003 and
2016. All patients initially diagnosed in our center or referred
from other hospitals were included in the study. Our purpose
was to evaluate the demographic and laboratory features,
treatment methods, and outcome of the patients with JDM.

Materials and methods

We reviewed the medical charts of patients diagnosed with
JDM and followed up at the Pediatric Rheumatology
Department of Istanbul University Cerrahpasa Medical
Faculty between the years 2003—2016. All patients initially
diagnosed or referred were included in the study. Patients
not admitting clinical visits after the diagnosis or patients get-
ting different diagnosis after the disease reevaluation were
excluded from the study. In conclusion, totally 50 patients
diagnosed with JDM meeting Bohan and Peter criteria [10,
11] were enrolled in the study.

All medical charts were retrospectively investigated for
demographic, initial and follow-up clinical and laboratory
findings, electromyography and muscle biopsy results, treat-
ment modalities, treatment responses, complications, and cal-
cinosis course after treatment initiation. All patients were
following-up by the same pediatric rheumatologists. The mus-
cle strength was determined with standard manual muscle
testing. Electromyography and muscle biopsy were performed
along with facilities when needed. Clinical remission was de-
fined as the absence of active myositis and skin rashes. The
absence of active myositis was determined with normal mus-
cle strength and serum muscle enzyme levels. Active and in-
active diseases were described according to the PRINTO
criteria for clinically inactive disease in juvenile dermatomy-
ositis [19]. Magnetic resonance imaging was not included in
the study because it was not performed routinely.
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Statistical analysis

Statistical analysis was performed by using the IBM SPSS
Statistics 21.0 software (IBM Corp. Released 2012. IBM
SPSS Statistics for Windows, Version 21.0. Armonk, NY:
IBM Corp.). Distributional properties of continuous variables
were expressed in terms of mean + standard deviation and
median (min—max:minimum-maximum). Categorical vari-
ables were presented with frequency and percentage (%).
The Shapiro—Wilk test was used to examine the differences
in the distributions of continuous variables.

The Mann—Whitney U and the Chi-Square tests were used
to determine differences between continuous and categorical
variables of two groups. Statistical significance level was ob-
tained p < 0.05.

Results
Demographic data

Totally 50 patients with juvenile dermatomyositis were
reviewed. The ratio of female (n: 35) to male (n: 15) was
2.3:1. The mean age at the onset of symptoms was
6.1 = 4.1 years, and the mean age at the diagnosis was
6.6 + 4.1 years. The mean follow-up period was
74.5 £49.7 months (6-166 months). Demographics and clin-
ical features are summarized in Table 1.

Table1 Demographic and clinical findings of 50 patients with juvenile
dermatomyositis

Demographics

Gender [n (%)]

Female 35 (70%)
Male 15 30%)
Age at the onset of symptoms [mean + SD, years] 6.1+4.1
Min—max 1.5-16.0
Age at the onset of diagnosis [mean + SD, years] 6.6 £4.1
Min-max 2.0-16.0
Clinical findings
Heliotrope rash [n (%)] 50 (100%)
Gottron papule [n (%)] 48 (96%)
Muscle weakness [n (%)] 45 (90%)
Erythematous rash [n (%)] 44 (88%)
Calcinosis [ (%)] 19 (38%)
Distribution of calcinosis [1 (%)]
Upper extremity 1 (5.3%)
Lower extremity 1 (5.3%)
Upper and lower extremity 6 (31.6%)
Trunk 2 (10.5%)
Diffuse 9 (47.4%)
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Clinical findings

The most common initial presentations were typical skin
rashes (100%). Muscle weakness was present in 90% of pa-
tients at the onset of the disease. The mean duration to achieve
complete muscle strength was 6.7 + 9.3 months. However,
two of the patients are excluded while their muscle strength
could not be examined appropriately because of diffuse joint
contractures. Erythematous rash (88%) and calcinosis (38%)
were other common clinical features.

Calcinosis was developed in 19 patients (38%). The mean
onset of calcinosis was 25.5 + 26.2 months of the disease. It
commonly involves all body or the extremities. The mean age
at which calcinosis was distinguished was 6.6 3.9 years. The
mean duration between the onset of symptoms and diagnosis
of the patients with calcinosis was 7.1 = 2.3 months while the
patients without calcinosis were diagnosed meanly at the age
0f 6.6 + 4.1 years, and the mean duration of symptoms before
diagnosis was 5.2 + 2.5 months. No statistical difference was
found between the patients with or without calcinosis in terms
of the mean age at the disease onset or the symptomatic dura-
tion before diagnosis (p > 0.05). Although no statistical dif-
ference was found between the patients with or without calci-
nosis in terms of the mean age at the disease onset or the
symptomatic duration before diagnosis (p > 0.05), the mean
duration to gain complete muscle strength for the patients
developing calcinosis was 10.71 £+ 11.41 months, and it was
statistically longer than the patients without calcinosis
(» = 0.046).

Laboratory evaluation

The initial hemoglobin level was 11.5 + 1.4 g/dL, leukocyte
count 9.616 £ 3.3 93/mm3, thrombocyte count
332250 + 121.179/mm?>, and erythrocyte sedimentation rate
35 + 22.1 mm/h. C-reactive protein positivity was present in
19 patients (38%). Laboratory findings at the disease onset
were demonstrated in Table 2.

Elevation of serum levels of muscle enzymes at the disease
onset was noted in all patients (100%). The mean creatine
kinase level was 223,326 + 329,201 IU/L as the median level
was 538.00 TU/L. The mean duration to return normal levels
was 3.8 £ 5.8 months while the median was 2 months. There
was no statistical difference between the mean durations of
gaining complete muscle strength and normal muscle enzyme
levels (p > 0.05). In addition, no statistical difference was
found between the patients with or without calcinosis in terms
of the laboratory data (p > 0.05).

Initial antinuclear antibody titers were elevated in 34 pa-
tients (68%). Antibodies against extractable nuclear antigens
and histidyl-tRNA synthetase (anti-jo 1) were not identified in
any patients.

Table 2 Laboratory findings at the disease onset of the patients

Hemoglobin [mean + SD, g/dL] 115+14

Min—max 9.0-16.0
Leukocyte count [mean + SD,/mm3] 9.616 +3.393

Min—max 3.800-16.300
Thrombocyte count [mean = SD,/mm”] 332250 £121.179

Min—max 139.000-812.000
Erythrocyte sedimentation rate [mean + SD, mm/h] 35 +£22.1

Min—max 6.0-107.0
Creatine kinase [mean + SD, TU/L] 223,326 + 329,201

Min—max 20-13.050
C-reactive protein [n (%)]

Positive 19 (38%)

Negative 31 (62%)
Antinuclear antibody [n (%)]

Positive 34 (68%)

Negative 16 (32%)

Anti-jo 1 negativity [#] 30

ENA negativity [n] 17

The presence of EMG findings [#] 27

The presence of muscle biopsy findings [#] 14

EMG electromyography, ENA extractable nuclear antigen

Needle electromyography on extremities was performed in
27 patients (54%); all of them demonstrated signs of myopa-
thy as showing polyphasic contractions with decreased ampli-
tude and short duration with signs of denervation. Muscle
biopsy was performed in 14 patients (28%); all histopathology
reports were consistent with JDM as demonstrating
perivascular muscular atrophy, perivascular fibrosis, capillary
damage, and perivascular chronic inflammatory cell
infiltration.

Treatment and response

All patients received corticosteroid treatment (oral steroids or
intravenous pulse for 3 consecutive days followed by oral
steroids) for the mean duration of 33.9 + 40.6 months. In
almost all patients (96%), glucocorticoids were combined
with methotrexate at the mean dosage of 13.6 £ 5.8 mg/week
(5-60 mg/week) for the mean duration of 46.6 + 37.8 months.
Patients nonresponsive to steroid and methotrexate or patients
steroid dependent (48%) were treated with additional cyclo-
sporine therapy. Other immunosuppressive treatments were as
follows in decreasing frequencies: intravenous immunoglob-
ulin (18%), cyclophosphamide (10%), and infliximab (4%).
Physical therapy was initiated at the time of diagnosis to im-
prove muscle strength and reduce the risk of development of
contractures. More aggressive immunosuppressive therapies
were applied to the patients with developed calcinosis for
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considerable duration of time. The mean duration of steroid
and methotrexate therapies were significantly longer
(p=0.001). Seventy-four percent of them received cyclophos-
phamide contrary to 29% of the patients without calcinosis. In
addition, 17 patients with calcinosis (89.4% of the patients
with calcinosis) received alendronate to alter calcium metab-
olism and bone mineralization. Most of these patients showed
decreased severity of calcinosis. Except two patients, who
were referred after long disease duration and had diffused
calcinosis, all patients achieved complete remission.

Complications

The most common complication was calcinosis (38%); two
patients with calcinosis developed severe joint contractures
(4%). Three patients developed skin ulcerations (6%).
Lipodystrophy was found in six patients (12%). Dysphagia
and dysphonia were present in only one patient; otherwise
cardiac, pulmonary or gastrointestinal involvements were
not described in any other patients.

Outcomes

The mean duration for follow-up of the study group was
74.5 £ 49.7 months (6—-166 months). Considering 5 and
10 year follow-up periods, clinical and laboratory remissions
were similar excluding calcinosis. Calcinosis was more com-
monly seen in patients with longer follow-up periods; the
mean follow-up duration was 90 + 51 months for patients
developed calcinosis in opposite to 64 + 46 months without
calcinosis. Neither malignancy nor death was observed in our
study group.

Discussion

Juvenile dermatomyositis is the most common idiopathic in-
flammatory myopathy of childhood despite its very low inci-
dence and primarily affects skin and striated muscle [1, 2].
Initial clinical findings are typical skin rashes and muscle
weakness. Myocardium, lung, and gastrointestinal involve-
ments are rarely seen [7, 8]. Although the diagnostic criteria
proposed by Bohan and Peter in 1975 still remain standard for
the diagnosis they are needed to be revised to adjust new
developing autoantibodies, biomarkers, imaging modalities,
and outcome tools. Some of the new suggested criteria are
the presence of calcinosis, nailbed capillary changes, and
signs of myositis on MRI [13, 14].

Current study retrospectively described a single-center
JDM experience in 2003—-2016. Juvenile dermatomyositis af-
fects girls 2—5 times more frequently than boys. The female-
to-male ratio was reported 1.1:1 in an 85 patient-included
study from Iran [20], 1.4:1 in a European multi-centered study
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[21], and 2.3:1 in a survey from USA [5S]. The ratio in our
cohort was 2.3:1, similar to the studies in the literature.
Disease onset is especially common for the ages 5-14 years.
The mean age was defined 7.5 years (range 1.5-15) in the
study from Iran [20], 7.1 years (range 2.2—15.3) in the study
of Gowdie et al. [15], and 6.1 years (range 1.5-16) in our
study. Although the disease presents more frequently after
the age 5, younger children were reported in the previous
studies and in our cohort.

Proximal muscle weakness and typical skin rashes are pa-
thognomonic clinical findings of JDM [1]. However, clinical
manifestations may vary widely in terms of frequency. In the
study by Gowdie et al., Gottron papule (91%), heliotrope rash
(73%), and muscle weakness (95%) were the most common
presentations [15]. Malek et al. reported Gottron papule
(59%), heliotrope rash (71%), and muscle weakness (96%)
as preceding manifestations [20]. In our study, heliotrope rash
(100%) and Gottron papule (96%) were described in almost
every patient, and muscle weakness was defined in 90% of
patients. Because the diagnosis of JDM requires cutaneous
changes, patients with muscle weakness should be evaluated
for the presence of typical skin rashes.

Calcinosis occurs in approximately 18—27.7% of children
with JDM and is one ofthe important complications affecting
morbidity. It is less frequently seen at the disease onset and
usually develops later [15, 19-22]. In our study, calcinosis
was developed in 38% of patients. Our higher percentage
might be due to longer follow-up period which average was
6.2 years (6—166 months). Other studies defined above had
2-5 years follow-up period. Contrary, joint contractures
were seen rarer in our cohort considering only two patients
who were referred to us with delay and already had diffuse
calcinosis and joint contractures [23-27]. Early diagnosis,
early initiation of immunosuppressive medications with
physical therapy, and combination of drugs commonly in-
cluding prednisolone, intravenous methylprednisolone and
methotrexate, followed by cyclosporine provided lower fre-
quencies of contractures in our cohort. Prasad et al. related
early onset methotrexate therapy to better clinical results
compared with their past studies [25]. Early initiation of
combined immunosuppressive medications and physical
therapy minimize the risk for development of calcinosis
and contractures [3, 28]. Similarly, combined immunosup-
pressive regimen was administered early in our cohort.
Patients with calcinosis received methotrexate and steroid
treatments for longer duration. Cyclophosphamide was more
frequently applied to the patients with calcinosis.
Additionally, cyclosporine and alendronate therapies were
used in severe and refractory cases. All patients achieved
remission except two patients referred after long-term dis-
ease duration. Only one patient had complaints of dysphagia
and dysphonia. Otherwise, none of our patients had myocar-
dium or lung involvement.
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Measurement of serum levels of muscle enzymes is one of
the most useful laboratory findings for JDM diagnosis. Malek
et al. reported elevated creatine kinase levels in 87% of the
study population [20]. All of our patients had elevated CK
levels at the disease onset. No statistical difference was found
between mean durations of achieving complete muscle
strength and normal muscle enzyme levels. Thus, duration
of elevated creatine kinase levels did not correlate with the
improvement of muscle strength in our study. Serum levels
of muscle enzymes should be investigated in addition to clin-
ical findings for the diagnosis of JDM and should be followed
to measure disease activity.

Antinuclear antibody positivity was evaluated 68% in our
cohort that was similar to other studies [13, 24, 25]. Malek
et al. suggested that ANA positivity was an important risk
factor for disease complications such as lipodystrophy and
growth retardation [20]. Six patients (12%) developed
lipodystrophy and none of our patients had growth retarda-
tion. No statistical significance was found between ANA pos-
itivity and gender distribution, lipodystrophy, and calcinosis.

The positivity for antibodies against extractable nuclear
antigens and histidyl-tRNA synthetase (anti-jo 1) was not de-
tected in any patients in our study. Anti-jo 1 positivity was
reported 15% in the study of Malek et al. [20] and 11% in the
study of Prasad et al. [25]. In our study, failure to determine
these antibodies was related to their uncommon presence dur-
ing JDM and the laboratory methods used.

Electromyography and muscle biopsy were not performed
for all patients in case of the lack of need or facilities. All
applied patients showed signs of juvenile dermatomyositis.
Malek et al. performed EMG to all study group and muscle
biopsy to most of the patients [20]. They found signs of in-
flammatory myositis in 96% of cases on EMG and in 93.7%
of cases on muscle biopsy. Since the majority of the patients
meet clinical and laboratory criteria for diagnosis, invasive
tests can be considered in patients in whom the diagnosis of
JDM is not clear. The myopathological features of JDM de-
termine the severity of disease in addition to providing a de-
finitive diagnosis [29, 30]. Prominent vasculopathy is a sign of
severe JDM and requires more intensive therapy [31].

Magnetic resonance imaging was not included into this
study because it was not routinely performed. MRI demon-
strates the extent and the features of muscle disease [32]. It
provides a reliable baseline demonstration of disease, can de-
tect most severely affected muscles for biopsy, and can be
used for follow-up for disease progression and treatment re-
sponse [33]. It is clear that the application of improving im-
aging techniques decreases the need for invasive procedures.

A recently published consensus on the management of
JDM recommends the combination of corticosteroids (intra-
venous methylprednisolone 15-30 mg/kg/dose for 3 consec-
utive days followed by oral prednisolone 1-2 mg/kg/day) with
methotrexate 15-20 mg/m?/week. After improvement is seen

which means normal muscle strength, absence of skin rashes
and major organ involvements, considering the weaning of
steroids and ongoing therapy with methotrexate for a mini-
mum | year remission and off-steroids are recommended.
For severe disease in newly diagnosed patients or refractory
patients, intensified treatment with cyclophosphamide 500—
1000 mg/m* for every 3—6 months is suggested. When im-
provement is not seen despite all these treatments, rituximab
or infliximab with high dose methotrexate, cyclosporine, or
intravenous immunoglobulin are recommended [34]. Similar
to the consensus, we initiated therapy with corticosteroids
which were almost always combined with methotrexate, and
we added cyclosporine in the evidence of severe or refractory
disease. Cyclophosphamide, infliximab, and IVIG were used
for refractory cases. The treatment algorithm of our clinic is
shown in supplementary file 1. While the new consensus rec-
ommends treatment with cyclosporine in case of resistance to
cyclophosphamide, cyclosporine combined with steroid and
methotrexate treatments was used in 48% of patients in our
cohort. Recently published study of Aggarwal et al. [35]
showed improvement of refractory skin rashes after the addi-
tion of rituximab to the standard regimen. Rituximab was not
applied in our cohort. Our patients achieved remission except
two cases that had delay in diagnosis and initiation of treat-
ments, and referred to us after long term disease period with
severe flexion contractures and calcinosis.

The present study had some limitations due to its retrospec-
tive design. Measurement of other serum muscle enzymes in
addition to creatine kinase and detection of autoantibodies
could not be done. Treatment responses as complete, partial
response, or nonresponse and disease courses as monocyclic,
polycyclic, or chronic continuous course could not be
achieved. Because of the possible limitations of a retrospec-
tive study, future prospective multi-centered studies are need-
ed regarding the disease rarity.

In conclusion, juvenile dermatomyositis, as a rare and se-
rious inflammatory myopathy should be diagnosed and treat-
ed early with intensive immunosuppressive medications and
physical therapy. Close monitoring of the disease status and
treatment response is important for clinical evaluation and
early clarification of disease complications. International col-
laboration is essential in order to better understanding of the
prognosis and more efficient evaluation of the disease and
treatment response.

Abbrevations: ANA, anti-nuclear antibody; CK, creatine
kinase; EMG, electromyography; ENA, extractable nuclear
antibody; IVIG, intravenous immunoglobulin; JDM, juvenile
dermatomyositis; MRI magnetic resonance imaging; MTX,
methotrexate
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