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Abstract

Background: Different inflammatory cells (i.e., CD4, CD8, CD20 and CD68) are involved in pathogenesis of DM
muscle. In this context, the aim of this study was to assess and compare these inflammatory cell phenotyping in
muscle samples of treatment naive juvenile and adult patients with dermatomyositis.

Methods: This is a cross-sectional study, in which 28 untreated juvenile and 28 adult untreated dermatomyositis
patients were included. Immunohistochemical analysis was performed on serial frozen muscle sections. Inflammatory
cell phenotyping was analyzed quantitatively in endomysium, perimysium, and perivascular (endomysium and
perimysium) area.

Results: Mean age at disease onset was 7.3 and 42.0 years in juvenile and adult dermatomyositis, respectively. Both
groups had comparable time duration from symptom’s onset to biopsy performance. CD4 and CD8 positive cells
distributions were similar in both groups in all analyzed area, except for more predominance of CD4 in perimysium
at juvenile muscle biopsies. The CD20 and CD68 positive cells were predominantly observed in adult muscle biopsy
sections, when compared to juvenile samples, except for similar distribution of CD20 in perivascular endomysium, and
CD68 in perimysium.

Conclusions: These data show that the differences between juvenile and adult dermatomyositis may be restricted not
only to patients’ age, but also to different inflammatory cell distribution, particularly, in new-onset disease. Further
studies are necessary to confirm the present study data and to analyze meaning of the different inflammatory cell
phenotyping distribution finding in these both diseases.
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Introduction
Dermatomyositis (DM) is a rare systemic autoimmune
myositis with characteristic cutaneous manifestations,
such as heliotrope rash and Gottron’s papules [1–7]. The
annual incidence of DM is 5–10 cases per million, with
the adult DM primarily affecting patients between 45
and 55 years old, whereas the juvenile DM affects indi-
viduals between 5 and 10 years of age [3, 4].

Muscle biopsy is one of the important diagnostic pro-
cedures in DM. The classical findings of muscle biopsies
for DM evident are presence of mononuclear, inflamma-
tory cell exudate arranged in a perivascular and perifas-
cicular distribution with degenerating and regenerating
muscle fibers and perifascicular atrophy [3–8]. Further-
more, the major histocompatibility complex expression
and inflammatory cell phenotyping have been exten-
sively described in both juvenile and adult DM muscle
biopsies [3–9]. Until recently, these two parameters have
not been simultaneously assessed and compared in both
juvenile and adult DM. In that point, a recent study has
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shown at the first time that there is different major
histocompatibility complex expression in simultaneously
analysed juvenile and adult myositis [9]. However, the
inflammatory cell phenotyping had not yet been studied.
Therefore, the aim of the present study was to com-

pare the inflammatory cell phenotyping in the naive ju-
venile and adult DM muscle samples.

Subject and methods
Twenty-eight juvenile and 28 adult DM consecutive pa-
tients fulfilling Bohan and Peter’s criteria [1, 2] were
included in this cross-sectional study. The study was ap-
proved by the local Research Ethics Committee (Number
0335/11).
The patients were followed between 1990 and 2010 in

the Pediatric Rheumatology Unit and the Inflammatory
Myopathies Unit of our tertiary center.
All demographic, clinical, laboratory parameters were

based on the previous study [9]. Demographics and clin-
ical manifestations at disease onset (cutaneous involve-
ment: heliotrope rash and Gottron’s papules; articular
involvement: arthralgia and/or arthritis; pulmonary in-
volvement: pulmonary alterations in computer tomog-
raphy and with symptoms like dyspnea; muscular
strength of the limbs (degree 0: absence of muscle con-
traction, degree I: signs of mild contractility, degree II:
normal amplitude movements but that do not overcome
the action of gravity, degree III: normal amplitude move-
ments against the action of gravity; degree IV: integral
mobility against the action of gravity and some degree of
resistance, degree V: complete mobility against severe re-
sistance and against the action of gravity) [10]; and la-
boratory data were obtained through a systematic review
of patients records.
The laboratory data corresponds to information collected

at disease onset. Creatine phosphokinase (normal range:
24–173 U/L) and aldolase (normal range: 1.0–7.5 U/L)
were determined by the automated kinetic method.
Sequential frozen 5 μm-thickness sections were

stained for haematoxylin-eosine (HE), and then by im-
munohistochemistry. Monoclonal antibodies (CD4 and
CD8: EnVision-AP technique, CD20 and CD68: LSB+
system) were used in immunohistochemical analysis.
Frozen sections were fixed for 10 min in acetone at 4 °C.
Endogenous peroxidase was blocked with H2O2 1% in
absolute methanol three times for 10 min. After a rinse
in phosphate-buffered-saline (PBS 0.01 M, pH 7.4) for
5 min, the specimens were incubated in fetal serum in a
wet chamber for 1 h at 37 °C. Primary antibodies diluted
in PBS and bovine serum albumin 1% were applied in a
wet chamber at 37 °C, overnight. Slides were then
washed in PBS, the prepared secondary mouse biotinyl-
ated (StreptABComplex/HRP) was applied for 30 min at
37 °C, and rinsed in PBS. Subsequently, the prepared

StreptABComplex/HRP complex was applied and incu-
bated for 30 min at 37 °C. After rinsing in PBS, reactions
were visualized after incubation with a chromogenic
substrate (3.3′-diaminobenzidine tetrahydrochloride) so-
lution for peroxidase. After a final rinse, haematoxylin
counterstaining was performed. Slides were mounted
and cover-slipped with an aqueous based mounting
medium. The preparations of all muscle specimens were
done at the same time as a batch. Human tonsil was
used as a positive control. Inflammatory cell phenotyping
(CD4, CD8, CD20, CD68) was analyzed quantitatively in
endomysium, perimysium, pericapillar (endomysium and
perimysium) areas in 10 distinct fields (200x magnification).
Each muscle biopsy specimen was coded and analyzed by
two independent investigators (SKS and AMES), blinded to
diagnosis and clinical status. When any discrepancy was
noted, the case was reviewed concomitantly.
Statistical analysis. The Kolmogorov-Smirnov test was

used to evaluate the distribution of each parameter.
The data were expressed as mean ± standard deviation
or median (25th - 75th interquartile range). Compari-
sons between juvenile and adult DM patient parame-
ters were made using Student’s t-test or the
Mann-Whitney test. All of the analyses were per-
formed using the SPSS 15.0 statistics software (Chicago,
Illinois, EUA). P < 0.05 was considered to indicate statis-
tical significance.

Results
The demographic, clinical, laboratory parameters of adult
and juvenile DM are shown in the Table 1. Mean age at
onset of disease was 7.3 ± 3.4 and 42.0 ± 15.9 years-old in
juvenile and adult DM, respectively, whereas median
disease time within muscle biopsy was similar in
both groups: 4.0 (2.0–16.5) vs. 7.0 (3.3–12.0) months, P =
0.274). There was no difference between both groups in
relation to clinical and laboratory data, except for higher
hampered muscle strength (upper limbs) in juvenile DM
group.
Concerning immunohistochemical analysis, CD4 and

CD8 positive inflammatory cells distributions in muscle
biopsies were comparable between juvenile and adult DM,
except for a higher number of CD4 positive cells in peri-
mysium area in juvenile DM, when compared to adult
DM (Fig. 1). Cells expressing CD20 were predominantly
present in adult DM muscle biopsies (endomysium, peri-
mysium, pericapillar perimysium) in relation to juvenile
DM, whereas the distribution of CD20 positive cells was
similar in pericapillar endomysium in both groups.
Additionally, inflammatory cells which express CD68 were
also predominant in adult DM muscle biopsies (endomy-
sium, pericapillar endomysium and perimysium), except
in perimysium, where CD68 positive cells distribution was
similar in both groups.
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Moreover, all inflammatory cells distributions (CD4, CD8,
CD20 and CD68) did not correlate to any demographics, to
clinical data and to laboratory features (P > 0.05).

Discussion
Similarly to major histocompatibility complex expression
in juvenile and adult DM [9], the present study showed
that there is different inflammatory cell phenotyping dis-
tribution in juvenile and adult DM muscle biopsy samples.
DM is an autoimmune systemic myopathy characterized

by the presence of cellular infiltrates in muscle biopsies,
autoantibodies in the peripheral blood and association
with major histocompatibility complex overexpression [3,
5, 11, 12]. In this context, the presence and activation of
CD4+ and CD8+ T cells as well as B cells in muscle tissues
promote the humoral mediated pathogenesis in DM [11,
12]. However, corroborating with literature data, there
were few inflammatory cell infiltrations in muscle

biopsies, because an early histological and primarily fea-
ture in DM is a complement-mediated microangiopathy
leading to capillary drop-out, necrosis of muscle fibers
[11], even in the absence of inflammation [6, 13].
In the present study, even with few inflammatory cell

infiltrations in muscle biopsies, a different inflammatory
cell phenotype aspect was observed. There was a higher
CD4+ T-cell distribution on perimysium area in juvenile
DM biopsy, in contrast to a more evident CD20+ and
CD68+ cells in muscle tissue areas of adult DM.
The predominance of CD4+ T lymphocyte infiltrations

had also observed in juvenile DM muscle biopsies [14].
These cells are important to active CD20+ and autoanti-
body production in DM. On the other hand, CD20+ and
CD68+ cells were more predominant in adult DM
muscle biopsies. The relevance of CD20+ in DM is sup-
ported by the favorable clinical response to rituximab, a
B cell blocking immunobiologic [15–17].

Table 1 Demographic, clinical and laboratory features of adult and juvenile dermatomyositis

Features Adult DM
(N = 28)

Juvenile DM
(N = 28)

P value

Age at disease onset (years) 42.0 ± 15.9 7.3 ± 3.4

Disease duration (months) 7.0 [3.3–12.0] 4.0 [2.0–16.5] 0.274

Gender: female 24 (85.7) 20 (71.4) 0.329

Cutaneous involvement

Heliotrope rash 26 (92.9) 21 (75.0) 0.243

Gottron’s papules 28 (100.0) 22 (78.6) 0.481

Muscle strength

Upper limbs (Degree: 0-V) IV [IV-IV] III [III-IV] < 0.001

Lower limbs (Degree: 0-V) III [III-IV] III [III-IV] 0.652

Articular involvement 11 (39.3) 8 (28.6) 0.577

Pulmonary involvement 7 (25.0) 3 (10.7) 0.295

Laboratory alterations

Creatine phosphokinase (U/L) 640 [144–8069] 556 [155–1659] 0.407

Aldolase (U/L) 14 [8–60] 16 [14–24] 0.783

Data expressed as mean ± standard deviation, median [interquartile 25th - 75th] or percentage (%)
DM dermatomyositis

Fig. 1 Absolute number of inflammatory cell infiltrations in 10 different areas of muscle biopsies from untreated adult and juvenile dermatomyositis
patients at 200x magnification. Bars represent the lower and higher values and the mean of the group. ADM: adult dermatomyositis; JDM: juvenile
dermatomyositis; muscle areas: a, endomysium; b, perimysium; c, pericapillar endomysium; d, pericapillar perimysium *P< 0.05; **P= 0.001; ***P< 0.001
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Additionally, in a recent report, it was demonstrated
that Th2 T cells are increased in juvenile DM compared
to adult DM muscle, indicating different immune cells
regulation [18]. CD4 T-cells, and also B lymphocytes
and macrophage cells may also play a major role [19, 20]
in a immunological-mediated mechanism underlying an
important pathologic aspect of this disease.
Overall, all these different immunohistochemical as-

pects can partially explain why patients with DM show
different disease prognosis, clinical manifestations and/
or response to conventional treatment.
Further multicentric and international studies will be

necessary to confirm the present study data and to ana-
lyse the meaning of the different inflammatory cell phe-
notyping distribution finding in both diseases.

Conclusions
Our data show that the differences between juvenile and
adult DM could be restricted not only to age of onset,
but also possibly to histological muscle biopsies with dif-
ferent inflammatory cell distribution, particularly, in
new-onset disease.
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