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Abstract
Objective

To assess MHC I and II expressions in muscle fibres of juvenile dermatomyositis (JDM) and compare with the expression 
in polymyositis (PM), dermatomyositis (DM) and dystrophy. 

Patients and methods
Forty-eight JDM patients and 17 controls (8 PM, 5 DM and 4 dystrophy) were studied. The mean age at disease onset 
was 7.1±3.0 years and the mean duration of weakness before biopsy was 9.4±12.9 months. Routine histochemistry and 
immunohistochemistry (StreptABComplex/HRP) for MHC I and II (Dakopatts) were performed on serial frozen muscle 

sections in all patients. Mann-Whitney, Kruskal Wallis, chi-square and Fisher’s exact statistical methods were used. 

Results
MHC I expression was positive in 47 (97.9%) JDM cases. This expression was observed independent of time of disease, 

corticotherapy previous to muscle biopsy and to the grading of inflammation observed in clinical, laboratorial and 
histological parameters. The expression of MHC I was similar on JDM, PM and DM, and lower in dystrophy. On the 

other hand, MHC II expression was positive in just 28.2% of JDM cases and was correlated to histological features as 
inflammatory infiltrate, increased connective tissue and VAS for global degree of abnormality (p<0.05). MHC II expression 
was similar in DM/PM and lower in JDM and dystrophy, and it was based on the frequency of positive staining rather than 

to the degree of the MCH II expression.

Conclusions
MHC I expression in muscle fibres is a premature and late marker of JDM patient independent to corticotherapy, and 

MHC II expression was lower in JDM than in PM and DM.
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Introduction
Distinct clinical, histological, and im-
munopathological characteristics allow 
classification of the idiopathic inflam-
matory myopathies (IIM) into dermat-
omyositis (DM), polymyositis (PM) 
and sporadic inclusion body myositis 
(IBM). Clinical differences as well as 
discrepancies concerning histopathol-
ogy suggest that the etiology, as well 
as the pathogenic mechanisms causing 
muscle inflammation, may vary among 
subsets of myositis (1-4). 
Angiopathy on adult DM was confirmed 
by demonstrating active focal destruc-
tion of capillaries and the presence of 
complement-induced vessel injury have 
been established by consistent evidence 
of activation of the complement cas-
cade, with capillary damage mediated 
by membrane attack complex (5-11). 
The activated complement C5a binds to 
endothelial cells and up-regulates adhe-
sion molecule expression (12). ICAM 
1 and VCAM 1 expressions on vessels 
might be induced by complement acti-
vated products in sublethal endothelial 
cell injury (13). Additionally, sublethal 
injury stimulates IL-1α production, 
which induces ICAM 1 expression (14, 
15). 
Moreover, MHC I expression on target 
cells is a prerequisite for antigen specific 
T cell mediated cytotoxicity, and MHC 
II expression on antigen-presenting cells 
(APC) is necessary to activate T helper 
lymphocytes and to initiate an immune 
response. Of note, MHC class I overex-
pression was observed in 10 muscles in 
early JDM without therapy and should 
indicate a muscle damage (16).
In JDM however, there are no data 
regarding the MHC I expression con-
comitantly with MHC II in early and 
late biopsy, as well as its association 
with other IIM and dystrophy. There-
fore, the aim of this cross-sectional 
study was to evaluate MHC I and II ex-
pressions in JDM muscle fibres and to 
correlate with clinical, laboratorial and 
histological parameters, and compare 
to these expressions in PM, adult DM 
and dystrophy. 

Patients and methods
Forty-eight muscle biopsy specimens 
from patients fulfilling Bohan and 

Peter definite criteria for JDM were 
studied (17, 18). These patients were 
followed in three Pediatric Rheumatol-
ogy Centres in São Paulo: Instituto da 
Criança da Faculdade de Medicina da 
Universidade de São Paulo, Santa Casa 
de Misericórdia de São Paulo, and 
Hospital Menino Jesus. The mean age 
at disease onset was 7.1±3.0 years and 
the mean duration of weakness before 
biopsy was 9.4±12.9 months, including 
14 muscle biopsies carried out in the 
first two months of JDM onset. Biopsy 
was performed prior to corticosteroids 
in 37 JDM patients and none of the pa-
tients used any other immunosuppres-
sive drug prior to the muscle biopsy.
The control group included 17 pa-
tients. They were distributed in three 
sub groups of myopathy: 8 adult PM, 
5 adult DM and 4 adult dystrophy. The 
mean age of PM patients was 43±10.4 
years, 36.6±14.9 years for DM patients, 
and 34.5±13.7 years for dystrophic pa-
tients. Among the latter patients, two 
patients with limb-girdle muscular 
dystrophy, specifically sarcoglicanopa-
thy which was determined by way of 
immunohistochemistry findings, and 
two patients with molecular diagnosis 
of fascio-scapulo-humeral dystrophy 
were included in the present study. 
Prior to the muscle biopsy, the patients 
and controls were informed of the ob-
jectives of the examination and their 
written consent was obtained. This 
study was approved by the local ethics 
committee in all the centers.

Histopathological and 
Immunohistochemical methods
Muscle biopsy specimens from brachial 
biceps muscle and the strength score for 
the same muscle were obtained from all 
patients. A total of forty-eight muscle bi-
opsy specimens of JDM patients and 17 
samples of the comparisons subgroups 
were submitted to routine standard his-
tological and histochemical techniques. 
Sequential frozen sections were stained 
with H&E, modified Gomori trichrome, 
periodic acid Schiff, cytochrome C oxy-
dase, NADH-tetrazolium-reductase, 
succinate dehydrogenase, adenosine 
triphosphatase pH 4.3 and 9.4 and al-
kaline and acid phosphatase (19). Each 
muscle biopsy specimen was coded and 
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analyzed separately by two investiga-
tors (observer 1: AMES and observer 
2: SKNM), and when any discrepancy 
was noted, it was reviewed concomi-
tantly. Additionally when the consensus 
was not achieved, the analysis of a third 
observer (AW) was performed. The pa-
thology readers were blinded to diagno-
sis, clinical status and therapy when the 
biopsies were evaluated.
Perifascicular atrophy was observed 
in all patients and the presence of fibre 
damage, inflammatory infiltrate and 

increased connective tissue were as-
sessed semi-quantitatively as (-): ab-
sent, (+): minimal, (++): moderate and 
(+++): abundant. A visual analogue 
scale (VAS) was also included to score 
global degree of abnormality from 0 (no 
abnormality) to 10.0 (most abnormal).

Immunoreagents
Monoclonal antibodies (Dakopatts) 
MHC-I (clone W6/32 - M 0736) and II 
(clone CD3/43 - M0775) were used in 
dilution of 1:100. 

StreptABComplex/HRP 
Immunohistochemical procedure
Serial frozen sections of 5 μm thick-
ness were fixed for 10 minutes in ac-
etone at 4º C. Endogenous peroxidase 
was blocked with H2O2 1% in absolute 
methanol four times, for 5 minutes 
each. After a rinse in distilled water 
followed by phosphate-buffered-saline 
(PBS 0.01M, pH7.4) for 5 minutes, 
the specimen was incubated in fetal 
serum in a wet chamber for 1 hour at 
37º C. The primary antibody diluted 
in PBS and BSA 1% was applied in a 
wet chamber at 37º C, overnight. The 
slides were then washed in PBS, the 
prepared secondary mouse biotinylated 
(StreptABComplex/HRP) was applied 
for 30 minutes at 37ºC, and rinsed 
in PBS. Subsequently, the prepared 
StreptABComplex/HRP complex in 
1:100 dilution was applied for 30 min-
utes at 37º C, and, after rinsing in PBS, 
was incubated with a chromogenic 
substrate solution for peroxidase 3.3’-
diaminobenzidine tetrahydrochloride 
(DAB). After a final rinse, haematoxy-
lin counterstaining was performed. The 
slides were mounted and cover-slipped 
with an aqueous based mounting      
medium. The preparation of all muscle 
specimens were done at the same time 
as a batch. Ten random fields with 400x 
magnification, representing almost the 
entire area of the specimen, and includ-
ing an average of 500-1000 muscle fi-
bres were analyzed for capillaries and 
large vessels on endomysial and per-
imysial location and muscle fibres. 

Immunohistochemical analysis
Expressions of MHC I and II were as-
sessed by a semi-quantitative method 
where: (-): positively stained endothe-
lial cells only; (+): 1 to 10% positively 
stained fibres; (++): 11 to 25% posi-
tively stained fibres; (+++): 26 to 50% 
positively stained fibres, (++++): 51 to 
100 positively stained fibres. 

Statistical analysis
Results were presented as the mean 
± standard deviation (SD) or median 
for continuous and number (%) for 
categorical variables. Mann-Whitney, 
Kruskal Wallis, chi-square and exact 
Fisher’s statistical methods were used. 

Fig. 1. Immunohistochemical preparations for MHC-I and MHC-II, 200x. The positivity of endo-   
thelium of small vessels and capillaries is observed in all of the presented samples.
A & B: Case 13, muscle biopsy performed 12 months from the onset of symptoms, showing MHC-I 
positivity in the majority of muscle fibres and MHC-II in more than 51% of fibres.
C & D: Case 26, biopsy done during the administration of corticotherapy after 4 months of symptoms 
onset, showing MHC-I positivity in almost all muscle fibres, in contrast to the positivity of MHC-II in 
less than 10% of fibres.
E & F: Case 48, positivity of majority of muscle fibres to MHC-I and none to MHC-II, in spite of the 
muscle biopsy having been performed after 64 months of the onset of symptoms.
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The sensitivity, specificity, positive 
and negative predictive values were 
evaluated according to MHC Class I 
and II stains for JDM patients versus 
dystrophies group Observer agreement 
for VAS of global degree of abnormal-
ity was measured by kappa method.       

Significance of 0.05 (α=5%) was 
adopted and p-values below that were 
considered significant. 

Results 
The immunohistochemical analysis of 
MHC-I and II, clinical and laboratorial 

features at time of biopsy of JDM pa-
tients are in Table I. 
Remarkably, MHC I expression was 
positive in 47 (98%) of JDM cases. In 
19 (39.5%) cases, the expression was 
observed in ++++ of the analysed fi-
bres; expression in ++ and +++ of the 

Table I. Immunohistochemical analysis of MHC-I and II, clinical, laboratorial features and treatment at time of biopsy and histological 
findings of study patients with JDM.  

Case Time up  MHC I MHC II Age at Gender CE MRC Systemic  Muscle enzymes            Muscle histology 
  to biopsy    onset       involvement Aldolase AST ALT CK LDH Fiber Inflamm. Connective VAS VAS  
               damage  infiltrate  tissue 1 2

1 1 m + - 8y6m   F  II  na 96 41 1269 881 - + - 2 2
2  ++ - 9y1m   F  IV  28 na na 1147 na + + - 3 4
3  ++ + 7y2m F  II CP 25 1685 75 53 1198 + + - 4 4
4  +++ - 7y4m F  III Ca 14 4598 353 120 582 + + - 7 7
5  ++++ - 6y3m F  II  na 59 32 711 530 - + - 3 3
6  ++++ - 7y8m   M  III  na 79 30 2168 1667 + +++ - 8 7
7  ++++ - 8y1m   F   V   14 33 22 138 738 - + - 1 1
8 2 m + - 1y5m   F  III  64 22 358 358 943 + + - 5 5
9  + + 6y1m F  III GCP 3201 77 76 76 1100 + +++ + 7 8

10  ++ -  9y1m   F  III UPGC 1236 1739 0 na 692 - + - 2 2
11  +++ - 10y6m   F  III Ca 24 20 113 113 756 + + - 5 5
12  +++ - 6y10m   F  III G 40 24 1173 1173 1052 - - - 1 1
13  ++++ ++++ 7y F  IV  na na 1785 1785 na + + - 5 5
14  ++++ - 2y4m  M + IV  200 92 2670 2670 570 - + - 3 3
15 3 m + + 12y8m F  III   113 550 na 11640 1885 + ++ + 8 8
16  ++ - 5y8m   F + IV  10 23 14 636 337 + + - 3 3
17  +++ ++ 9y6m     F  III PC na 95 51 1281 672 - + - 3 3
18  +++ - 7y7m M  III C 24 2531 81 22 1322 + + - 5 4
19  ++++ - 8y8m    F  IV  na 87 45 5022 2123 - + - 2 2
20  ++++ - 4y M  IV  na 57 101 205 na + ++ - 5 5
21  ++++ - 11y   M  IV   na na na 1785 na + ++ - 6 7
22 4 m + - 9y      F  III  24 81 39 1874 1513 + ++ - 4 5
23  ++ - 3y8m F  II  na 54 34 141 668 - +++ - 5 6
24  +++ - 1y6m    M  II UCGCa na 40 13 240 387 + + - 3 3
25  +++ -  5y6m  F + IV UPGC 18 38 25 358 385 + + - 3 3
26  ++++ + 9y11m   F + I PG na 47 21 1051 592 + ++ + 6 6
27  ++++ -  9y9m  F  IV  16 na na na 1148 - + - 1 2
28  ++++ - 5y8m    F  II PG na 82 32 605 na + +++ + 8 8
29  ++++ + 6y    F + III  na 102 283 92 847 + ++ - 8 8
30 6 m - - 10y2m  F   IV G 12 70 18 10 782 - ++ - 2 2
31  + - 13y F + III  97 84 378 na na + ++ - 6 6
32  +++ +++ 13y2m F  III Ca na 107 50 786 1102 + ++ + 7 7
33  ++++ + 8y     F + IV   na 78 54 734 834 - ++ - 4 6
34 8 m +++ - 7y M + IV  na na na 504 na + ++ - 5 5
35 9 m 12 m ++++ - 7y11m   F  III UC na 77 46 507 718 + ++ - 6 7
36  ++ + 1y5m   F  III  na 1420 1010 2488 na + +++ - 8 8
37  ++ - 10y M + IV  3 170 63 24 697 - + - 3 3
38  ++ + 6y9m F + III Ca 24 1467 97 47 1703 + +++ - 8 8
39  ++++ + 4y6m    F + III  na 148 146 371 986 + ++ - 5 4
40 18 m ++++ - 9y  M   III   4 22 12 197 307 + ++ - 5 5
41 19 m 24 m ++ - 2y1m F IV Ca 9 244 26 21 na - + - 2 2
42  ++ - 8y8m  M   IV C na na na na 276 - + - 1 1
43  +++ ++ 7y F  IV  4 78 75 48 621 + +++ + 9 9
44 36 m ++++ - 3y1m   M   V CCa na 83 54 na 820 - + - 2 2
45  + - 11y   M  IV C na na na 88 na - + - 3 3
46  +++ + 4y8m  F  III  na 46 48 4365 2355 - - - 0 0
47 44 m + - 4y8m F   V   102 230 503 na na - + - 2 2
48 64 m ++++ - 3y1m    M   V C na na na na 604 - + - 2 2

Legend: (-): positively stained endothelial cells only; (+): 1 to 10% positively stained fibers; (++): 11 to 25% positively stained fibers; (+++): 26 to 50% positively stained fibers, 
(++++): 51 to 100 positively stained fibers; JDM: juvenile dermatomyositis; y: years; m: months; F: female; M: male; CE: corticosteroid prior to biopsy; MRC: Medical Research 
Council; C: calcinosis; Ca: cardiac; G: gastrointestinal; P: pulmonary; U: skin ulcer; reference values: CK: 24-204 u/l, LDH : 211-423 u/l; na: not available; (-): absent; (+): minimal; 
(++): moderate; (+++): abundant; VAS: visual analogue scale, 1: first observer; 2: second observer.
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fibres was demonstrated in 10 (20.8%) 
cases in each condition, and in 8 
(16.7%) cases, the expression was in + 
of the fibres (Table I).  
Of note, negative MHC I expression 
was observed in one patient (Case 30). 
This child has presented heliotrope 
and Gottron’s at the age of 10 years, 
and was submitted to biopsy 6 months 
from the onset of cutaneous symptoms, 
and evolved with gastrointestinal al-
terations characterized by gastro-es-
ophageous reflux. Interestingly, the CK 
level at the time of the muscle biopsy 
was normal although LDH level was 
mildly elevated (718 U/L, normal range 
297-537 U/L). The muscle strength by 
the Medical Research Council (MRC) 
scale was grade IV in biceps muscle, 
and the biceps muscle histological anal-
ysis showed only slight inflammatory 
infiltration, although the perifascicular 
atrophy was unequivocal.
In contrast, MHC II expression was 
positive in only 14 (28.2%) of JDM 
cases. In 10 (20.8%) cases, the expres-
sion was observed in + of the fibres; in 
2 (4.2%), the expression was positive 
in ++ of the fibres; and in the other 2 
cases, in +++ and ++++ respectively 
(Table I).

Among the fourteen patients submit-
ted to muscle biopsy in the first two 
months of symptoms onset, eight 
(57%) presented MHC I expression in 
more than 25% (+++/++++) of the ana-
lyzed muscle fibres. Similarly, 16 out 
of 25 patients (64%) biopsed from 3-
12 months of symptoms onset present-
ed +++/++++ positivity of MHC I in 
muscle fibres, and even those biopsied 
after 18 months of the onset presented 
such a positivity. More strikingly, one 
patient (Case 48) still showed positiv-
ity of MHC I after 64 months of the 
onset of symptoms. On the other hand, 
four patients (Cases 1, 8, 15, and 22) 
had less than 10% of muscle fibres with 
positive MHC I expression in spite of 
being submitted to biopsy during the 
first four months of symptoms and pre-
senting increased CK and LDH levels 
and muscle strength compromise. In 
conclusion, positive MHC I expression 
was observed independent to the inter-
val of disease evolution to the biopsy 
(p=0.704).
MHC II expression also did not cor-
relate with time of disease to the bi-
opsy (p=0.848). Expression in + of the 
analysed fibres were observed in cases 
with 1 to 36 months of disease to the 

biopsy and 2 cases with expression in 
++ of the fibres corresponding to 3 and 
24 months of disease.
The expression of MHC I (p=0.490) 
and II (p=0.310), was also independent 
to the administration of steroid therapy 
previous to the muscle biopsy. Thus, all 
eleven patients receiving this therapy 
at the time of biopsy presented posi-
tive MHC I expression of +++/++++ 
in 64% of the cases. The overall MHC 
II expression was low in JDM cases; 
however, among 11 patients who re-
ceived corticotherapy previous to the 
muscle biopsy 5 (45.4%) presented + 
expression on myofibres and 6 (54.5%) 
presented none. 
Additionally, no significant correla-
tion was observed between MHC I 
(rs=0.11, p=0.475) and II (rs=-0.22, 
p=0.134) expression on myofibres and 
the grading of muscle strength. Muscle 
strength was measured by MRC, one 
(2.08%) patient presented grade I; six 
(12.5%), grade II; 20 (41.6%), grade 
III; 17 (35.4%), grade IV and four 
(8.3%), grade V. The patient with grade 
I, presented ++++ MHC I expression; 
however, the patients with grades II to 
V presented similar expression varying 
from + to ++++ of the analysed fibres. 
And 9 (64.2%) of the 14 cases that pre-
sented MHC II positive expression had 
grade III of muscle strength. 
The age of the patient at the time of the 
biopsy was also not correlated to MHC 
I (p=0.257) and II (p=0.665) expression 
on fibres. Clinical systemic manifesta-
tions were observed in 7 (14.5%) JDM 
patients, and they were also not sig-
nificantly correlated to the expression 
of MHC I and II as cardiac (p=0.526 
and p=0.876), pulmonary (p=0.808 and 
p=0.099) and gastrointestinal involve-
ments (p=0.545 and p=0.677). Calcino-
sis and cutaneous ulcer were observed 
in 12 (25%) and 4 (8.3%) patients 
and no statistical significance was ob-
served with MHC I and II expressions 
(p=0.959 and p=0.878; p=0.816 and 
p=0.190; respectively).
Although increase of serum enzyme 
levels were observed in the majority of 
patients (aldolase in 90%, AST in 92%, 
ALT in 76%, LDH in 87% and CK in 
56%) they neither correlated to the MHC 
I expression nor to MHC II expression. 

Table II. Immunohistochemical analysis of MHC-I and II, and age at onset in PM, DM and 
dystrophy muscle biopsy specimens.

 Case Age at onset MHC I MHC II

PM 1 47y ++++ -
 2 35y ++ +
 3 27y ++++ +
 4 57y ++++ +
 5 32y - +
 6 46y ++++ +
 7 50y ++++ +
 8 50y + +

DM 1 22y ++++ +
 2 44y ++++ +
 3 24y ++ +
 4 58y ++++ +
 5 35y +++ +

Dystrophy 1 51y/LGMD - -
 2 27y/FSHD - -
 3 40y/FSHD + -
 4 20y/LGMD - -

(-): positively stained endothelial cells only; (+): 1 to 10% positively stained fibers; (++): 11 to 25% 
positively stained fibers; (+++): 26 to 50% positively stained fibers; (++++): 51 to 100 positively 
stained fibers; y: years; LGMD: limb-girdle mucular dystrophy; FSHD: fascio-scapular-humeral dys-
trophy.
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Inflammatory infiltration in the muscle 
was also detected in the majority of 
biopsies (46 out of 48) ranging from 
minimal (52% of cases) to abundant 
(14.6% of cases); however, it did not 
correlate to MHC I expression (rs=0.03 
p=0.825). In contrast, it correlated to 
MHC II expression (rs=0.31 p=0.034). 
MHC II expression also correlated to 
increased connective tissue (p=0.001), 
and to VAS for global degree of ab-
normality of the observers 1 (rs=0.42 
p=0.003) and 2 (rs=0.43 p=0.002). The 
agreement between the observers was 
good (kappa=0.74 and p<0.001).
Chronicity of the muscle involvement 
was inferred by the proliferation of con-
nective tissue observed in 6 cases, from 
whom the muscle sample was taken 2 to 
24 months from the onset of symptoms. 
Interestingly, MHC I expression was 
positive in all of them, demonstrating 
that MHC I expression persists longer 
than the acute phase of the disease.
It was found a similar expression of 
MHC I on JDM, PM and DM, and 
lower in dystrophy (p=0.009) (Table 
II). The majority of the analyzed PM 
and DM cases presented high positivity 
(++++) of MHC I expression (71.4% 
and 60%, respectively), in contrast to 
few and low (+) positivity in dystro-
phy (25%), despite all of the included 
dystrophic muscle samples presented 
a certain degree of endomysial or 
perivascular inflammatory cell infiltra-
tion. The absence of MHC I expression 
was observed in only one patient who 
presented acquired immunosuppressive 
disease (PM case 5), and MHC I posi-
tivity was detected in the endothelium 
muscle vessels of a FSHD patient.
MHC II expression was positive in      
up to 10% of the fibres in 7/8 (87.5%) 
PM patients, in all five DM, and was 
absent in all four dystrophy cases. 
The positivity of MHC II, concern-
ing the frequency of positive staining, 

rather than to the degree of its expres-
sion, showed to be similar in PM and 
DM and lower in JDM and dystrophy 
(p=0.001)  (Table II).
The frequencies of polyphasic or con-
tinuous course (up to 2 years) were 
similar in JDM patients with positivity 
versus negativity of MHC I and MHC II 
stains (19% versus 0%, p=1.0; and 7% 
versus 21%, p=0.4073, respectively)
Of note, the sensitivity, specificity, 
positive and negative predictive values 
were elevated in MHC Class I stains for 
JDM patients versus dystrophies group. 
On the other hand, no significant sta-
tistically differences were observed in 
MHC Class II for JDM patients versus 
dystrophies group (Table III).

Discussion
The present study showed a high posi-
tivity of MHC I in JDM muscle biop-
sies. This expression was observed 
independent to the evolution time of 
disease, corticosteroid use before the 
muscle biopsy and to the grading of 
inflammation by clinical, laboratorial 
and histological parameters.
MHC I expression was previously 
demonstrated in muscle fibres of DM, 
PM and IBM adult patients (20-31), 
as well as in JDM patients (16, 22, 23, 
32). MHC I expression has been con-
sidered a useful marker for the diagno-
sis of JDM, for its positive expression 
on muscle fibres even in cases present-
ing minimal histological abnormalities, 
and no inflammation (32). This finding 
was confirmed more recently in 10 oth-
er JDM cases (16). In this study, MHC 
I positive expression was observed in-
dependent to inflammatory infiltrate, 
and also in biopsy reported as normal 
by conventional histology, demonstrat-
ing that MHC I was over-expressed on 
muscles in early phase of JDM. 
In addition to these observations, our 
results showed the persistent MHC I 

expression in different phases of the 
disease, independent to the disease 
duration, and also independent to the 
introduction of corticosteroid therapy. 
The continuous positive expression of 
MHC I from one to 64 months of onset 
of symptoms allows us to speculate that 
this expression occurs independent of 
the presence of active inflammation. 
Interestingly, the MHC I expression in 
this study was negative in just one case 
with slight muscle weakness, in con-
trast to the previous reported case in 
an amyopathic JDM (33). In adult IIM 
studies, MHC was also over-expressed, 
in the presence or absence of inflamma-
tory infiltrates, both in early and late in-
active disease and also independent to 
therapy with corticosteroids, similar to 
the results of the present study in JDM 
patients (26, 31).
Four large studies have been carried 
out to evaluate the diagnostic value 
of MHC I staining in myopathies (21, 
22, 30, 34). Two of these studies found 
MHC I staining in all patients with IIM 
and also in muscular dystrophy. The 
other two found MHC I staining re-
stricted to IIM patients, and only a few 
cases of muscular dystrophy showing; 
therefore, a high sensitivity and spe-
cificity of MHC I expression for IIM 
diagnosis. Our results corroborate this 
specificity once MHC I expression was 
found in JDM, PM and DM, and low 
expression in dystrophy.
Although the MHC II expression was 
observed in few cases of JDM, it was 
correlated to inflammatory infiltrate, 
increased connective tissue and VAS 
for global degree of abnormality, sug-
gesting that MHC II expression is relat-
ed to characteristics of local reaction. 
Previous reports about MHC II expres-
sion are variable, ranging from nega-
tive expression in JDM (22) to positive 
DR antigen detection on sarcolema of 
muscle fibres in PM, and DM (25-27, 

Table III. Sensitivity, specificity, positive and negative predictive values of MHC Class I and II stains for JDM versus dystrophies.

 JDM Dystrophies p Sensitivity Specificity PPV NPV
 (n=48) (n=4)  (95% CI) (95% CI) (95% CI) (95% CI)

MHC I, n (%) 47 (98) 1 (25) 0.0007 97 (88-99) 75 (19-99) 97 (88-99) 75 (19-99)

MHC II, n (%) 14 (28) 0 0.5637 NA NA NA NA

JDM: juvenile dermatomyositis; PPV: positive predictive value; NPV: negative predictive value; CI: confidence interval; NA: not applicable.
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29, 35, 36). The descriptions of the 
cells presenting this positivity are also 
variable, from regenerating fibres in 
PM, DM, and IBM to muscle fibres 
located near to mononuclear infiltrate 
in PM (27, 29). MHC II expression 
in dystrophic cases also varied from 
negative to positive (22, 24-26, 29, 30, 
37), located near to inflammatory in-
filtrate, in damaged muscle fiber (24) 
or only in blood vessels (29). We ob-
served similar MHC II expression on 
PM and DM, and lower in JDM and 
dystrophy.
MHC I and II dependent processes 
require expression of ICAM 1. The 
molecule is necessary to stabilize the 
interactions between the cell receptor 
and MHC-peptide complex in antigen 
recognition (38). In PM, it has been 
demonstrated an antigen-directed cyto-
toxicity mediated by cytotoxic T cells 
(1), in contrast to the microangiopathy 
and muscle ischemia in DM. Further 
studies addressing the interaction of 
MHC I and II and ICAM 1 expression 
should be interesting to better under-
standing the meaning of these findings. 
Interestingly, high expression of MHC 
I in JDM and also the demonstration 
that a transgenic over-expression of self 
MHC I protein in skeletal muscles led to 
an inflammatory myopathy in a murine 
model (39) emphasizes the importance 
of MHC I in JDM and IIM as an immu-
nohistochemical tool for diagnosis.
Remarkably, our results showed that the 
MHC I expression had higher percent-
ages of sensitivity and positive predic-
tive value in JDM biopsies versus dys-
trophies. This exam may have a future 
diagnostic utility in JDM patients. On 
the other hand, no differences were ob-
served in MHC Class II expression in 
both groups, possibly associated with 
the small population of dystrophy stud-
ied herein.
In conclusion, MHC I expression in 
muscle fibres could be a premature and 
late marker of JDM. This diagnostic 
tool was independent of corticosteroid 
therapy. Moreover, MHC II expression 
was similar in DM/PM and lower in 
JDM and dystrophy, and it was based 
on the frequency of positive staining 
rather than to the degree of the MCH 
II expression. 

References
  1. DALAKAS MC: Immunopathogenesis of in-

flammatory myopathies. Ann Neurol 1995; 
37: 74-86.

  2. DALAKAS MC: Polymyositis, dermatomy-
ositis and inclusion-body myositis. N Engl J 
Med 1991; 325: 1487-98.

  3. LUNDBERG IE: The physiology of inflamma-
tory myopathies: an overview. Acta Physiol 
Scand 2001; 171: 207-13. 

  4. RIDER L: Childhood myositis: newly recog-
nized diversity, pp 716-7. In: PLOTZ, P. mod-
erator. Myositis: immunologic contributions 
to understanding cause, pathogenesis, and 
therapy. Ann Intern Med 1995; 122: 715-24.

  5. BANKER BQ, VICTOR M: Dermatomyositis 
(systemic angiopathy) of childhood. Medi-
cine 1966; 45: 261-89.

  6. JERUSALEM F, RAKUSA M, ENGEL AG, MAC-
DONALD RD: Morphometric analysis of 
skeletal muscle capillary ultrastructure in in-
flammatory myopathies. J Neurol Sci 1974; 
23: 391-401.

  7. CARPENTER S, KARPATI G, ROTHMAN S et 
al.: The childhood type of dernatomyositis. 
Neurology (Minneap.) 1976; 26: 952-62.

  8. WHITAKER JN, ENGEL WK: Vascular depos-
its of immunoglobulin and complement in 
idiopathic inflammatory myopathy. N Engl J 
Med 1972; 286: 333-8.

  9. KISSEL JT, MENDELL JR, RAMMOHAN KW: 
Microvascular deposition of complement 
membrane attack complex in dermatomyosi-
tis. N Engl J Med 1986; 314: 329-34.

10. EMSLIE-SMITH AM, ENGEL AG: Microvascu-
lar changes in early and advanced dermato-
myositis: a quantitative study. Ann Neurol 
1990; 27: 343-56.

11. GONÇALVES FG, CHIMELLI L, SALLUM 
AM et al.: Immunohistochemical analysis 
of CD59 and membrane attack complex of 
complement in muscle in juvenile dermato-
myositis. J Rheum 2002; 29: 1301-7.

12. LOZADA CJ, LEVIN RL, WHITLOW MS et 
al.: Immune complex vasculitis revisited: 
C1q receptors promote expression of adhe-
sive molecules on endothelial cells. Arthritis 
Rheum 1994; 37: S426.

13. CID MC, GRAU JM, CASADEMONT J et al.: 
Leucocyte/endothelial cell adhesion recep-
tors in muscle biopsies from patients with 
idiopathic inflammatory myopathies (IIM). 
Clin Exp Immunol 1996; 104: 467-73.

14. SHREENIWAS R, KOGA S, KARAKURUM M 
et al.: Hypoxia-mediated induction of en-
dothelial cell interleukin-1 alpha. An auto-
crine mechanism promoting expression of 
leukocyte adhesion molecules on the vessel 
surface. J Clin Invest. 1992; 90: 2333-9.

15. SALLUM AME, VIANNA MAAG, WAKAMAT-
SU A et al.: Immunohistochemical analysis 
of adhesion molecule expression on muscle 
biopsy specimens from patients with juven-
ile dermatomyositis. J Rheumatol 2004; 31: 
801-7.

16. LI CK, VARSANI H, HOLTON JL et al.:            
Juvenile dermatomyositis research group. 
MHC Class I overexpression on muscles in 
early juvenile dermatomyositis. J Rheumatol 
2004; 31: 605-9. 

17. BOHAN A, PETER JB: Polymyositis and der-
matomyositis. N Engl J Med 1975; 13: 344-7.

18. SALLUM AME, KISS MHB, SACHETTI S et al.: 
Juvenile dermatomyositis: clinical, laborato-
rial, histological, therapeutical and evolutive 
parameters of 35 patients. Arq Neuropsiqui-
atr 2002; 60: 889-99. 

19. DUBOWITZ V: Muscle biopsy: a practical 
approach. 2nd ed. In: SAUNDERS Histologi-
cal and Histochemical Stains and Reactions, 
1985. Section 1, p.19-40.

20. KALOVIDOURUS AE: The role of cell medi-
ated immunity in polymyositis. Curr Opin 
Rheumatol 1991; 3: 911-18.

21. KARPATI G, POULIOT Y, CARPENTER S:      
Expression of immunoreactive major histo-
compatibility complex products in human 
skeletal muscles. Ann Neurol 1988; 23: 64-72.

22. MCDOUALL RM, DUNN MJ, DUBOWITZ V: 
Expression of Class I and Class II antigens in 
neuromuscular diseases. J Neurol Sci 1989; 
89: 213-26.

23. EMSLIE-SMITH AM, ARAHATA K, ENGEL 
AG: Major histocompatibility complex class 
I antigen expression, immunolocalization of 
interferon subtypes, and T cell-mediated cy-
totoxicity in miopathies. Hum Pathol 1989; 
20: 224-31.

24. ISENBERG DA, ROWE D, SHEARER M et al.: 
Localization of interferons and interleukin 
2 in polymyositis and muscular dystrophy. 
Clin Exp Immunol 1986; 63: 450-8.

25. ROWE D, ISENBERG DA, BEVERLEY PCL: 
Monoclonal antibosies to immune leuko-
cyte antigens in polymyositis and muscular 
dystrophy. Clin Exp Immunol 1983; 54: 327-
36. 

26. ENGLUND P, LINDROOS E, NENNESMO I et 
al.: Skeletal muscle fibres express major his-
tocompatibility complex class II antigens in-
dependently of inflammatory infiltrates in in-
flammatory myopathies. Am J Pathol 2001; 
159: 1263-73. 

27. BARTOCCIONI E, GALLUCCI S, SCUDERI F  
et al.: MHC class I, MHC class II and inter-
cellular adhesion molecule-1 (ICAM–1) ex-
pression in inflammatory myopathies. Clin 
Exp Immunol 1994; 95: 166-72.

28. FLADBY T, KAMPMAN MT, LOSETH S et al.: 
Human leukocyte antigen class I in poly-
myositis: leukocyte infiltrates, regeneration 
and impulse block. Muscle Nerve 1997; 20: 
1534-40.

29. LINDBERG C, OLDFORS A, TARKOWSKI A: 
Local T-cell proliferation and differentiation 
in inflammatory myopathies. Scand J Immu-
nol 1995; 41: 421-6.

30. APPLEYARD ST, DUBOWITZ V, DUNN MJ 
et al.: Increased expression of HLA ABC   
Class I antigens by muscle fibres in Duch-
enne muscular dystrophy, inflammatory my-
opathy, and other neuromuscular disorders. 
Lancet 1985; 16: 361-3.

31. NYBERG P, WIKMAN AL, NENNESMO I et al.: 
Increased expression of interleukin 1μ and 
MHC class I in muscle tissue of patients with 
chronic, inactive polymyositis and dermato-
myositis. J Rheumatol 2000; 27: 940-8.

32. TOPALOGLU H, MUNTONI F, DUBOWITZ V 
et al.: Expression of HLA class I antigens 
in skeletal muscle is a diagnostic marker in 
juvenile dermatomyositis. J Child Neurol 
1997; 12: 60-3.

33. MCCANN LJ, LI CKC, VARSANI H et al.:     



526

MHC class I and II expression in muscle fibres of JDM / A.M.E. Sallum et al.PEDIATRIC RHEUMATOLOGY

Failure to over express MHC-CLASS-1 on 
muscle biopsy in a case of amyopathic juve-
nile dermatomyositis. Clin Exp Rheumatol 
2007; 25: 96-8.

34. VAN DER PAS J, HENGSTMAN GJD, TER LAAK 
HJ et al.: Diagnostic value of MHC class I 
staining in idiopathic inflammatory myopa-
thies. J Neurol Neurosurg Psychiatry 2004; 
75: 136-9.

35. OLSSON T, HENRIKSSON KG, KLARESKOG 
L et al.: HLA-DR expression, T lymphocyte 

phenotypes, OKM1 and OKT9 reactive cells 
in inflammatory myopathy. Muscle Nerve 
1985; 8: 419-25. 

36. AKIRA I, SATOSI K, YIDENG L et al.:             
Expression of HLA-DR and its enhancing 
molecules in muscle fibres in polymyositis. 
Muscle Nerve 2000; 23: 385-92.

37. ZUK JA, FLETCHER A: Skeletal muscle       
expression of class II histocompatibility an-
tigens (HLA-DR) in polymyositis and other 
muscle disorders with an inflammatory        

infiltrate. J Clin Pathol 1988; 41: 410-4.
38. KUMAMONO T, ABE T, UEYAMA H et al.: El-

evated soluble intercellular adhesion mole-
cules-1 in inflammatory myopathy. Acta 
Neurol Scand 1997; 95: 34-7.

39. NAGARAJU K, RABEN N, LOEFFER L:       
Conditional up-regulation of MHC class I in 
skeletal muscle leads to self-sustaining auto-
immune myositis and myositis specific au-
toantibodies. Proc Natl Acad Sci USA 2000; 
97: 9209-14.


