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Abstract

The clinical correlation between serum muscle enzymes, muscle pathology and muscie
weakness was studied in 100 Thai patients (22 males and 78 females) with polymyositis (PM) and
dermatomyositis (DM). Their mean + SD age and duration of disease were 45.0 + 13.9 years and
6.3 + 13.4 months, respectively. There was idiopathic PM in 37 cases, idiopathic DM in 13, PM/DM
associated with malignancy in § and PM associated with connective tissue disease in 45. Serum muscle
enzymes including creatine phosphokinase, lactate dehydrogenase and aspartate aminotransferase
were elevated in 87 per cent, 92 per cent, and 82 per cent of cases, respectively. Abnormal electromyo-
graphic findings that were compatible with inflammatory myopathy were found in 76 per cent of
cases. Seventy-seven per cent had an abnormal muscle biopsy that was consistent with polymyo-
sitis. There was a significant correlation between serum muscle enzymes and muscle pathology
(p < 0.01). The degree of muscle weakness correlated better with the degree of muscle destruction
(p = 0.01) than the degree of muscle inflammation (p = 0.03). The erythrocyte sedimentation rate
showed no correlation with serum muscle enzymes, muscle pathology or muscle weakness.
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Polymyositis (PM) and dermatomyositis
(DM) are inflammatory muscle diseases characte-
rized by symmetric proximal muscle weakness,
myalgia, arthralgia/arthritis, elevated serum muscle
enzymes and skin rashes(1,2), The disease can occur
alone or in association with connective tissue
diseases or malignancies. In more severe cases, it
can involve deglutition, respiratory and cardiac mus-
les resulting in dysphagia, and respiratory and car-
diac failure(3:4). The clinical features and labora-
tory findings in patients with PM/DM overlap with
those of other autoimmune, neurologic diseases and
metabolic myopathies(3). Studies have shown that
immunologic mechanisms play an important role in
the pathogenesis of the disease(5).

Although the clinical features and outcome
of patients with PM/DM have been extensively
reported(3,4,6-11), the clinical correlation between
muscle weakness, serum muscle enzymes abnor-
malities and pathological findings of the muscle is
limited(10-12)_ The purpose of our study was to
determine the correlation between clinical muscle
weakness, serum muscle enzymes and muscle
pathology in Thai patients with PM/DM.

MATERIAL AND METHOD

The medical records were reviewed of
patients diagnosed with PM, which were seen at
the Diviston of Rheumatology, Department of Medi-
cine, Faculty of Medicine, Chiang Mai University
from January 1987 to December 1999. The diagnosis
and classification of PM followed the description of
Bohan and Peter(1,2), With this criterf4, patients
were classified further into 4 subgroups: group I,
idiopathic PM; group 2, idiopathic DM; group 3,
PM/DM associated with malignancies; and group
4, PM associated with connective tissue diseases.
Patients diagnosed with juvenile PM/DM or infec-
tious myositis were excluded. All patients were
seen by a rheumatologist (WL).

During the study period, there were 163
patients clinically diagnosed with PM/DM. One hun-
dred and twenty-eight patients had a muscle biopsy,
which was performed within 1 week from the ele-
vation of serum muscle enzymes being documented.
However, only 102 muscle specimens were available
for review. Two specimens that showed granuloma-
tous inflammation with the possibility of tubercu-
lous myositis were excluded and, therefore, only
100 specimens were available for this study.
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The demographic characteristics and clini-
cal presentation of these 100 patients were re-
viewed. Blood results, which included complete
blood counts, erythrocyte sedimentation rate (ESR),
serum muscle enzymes [creatinine phosphokinase
(CPK), lactate dehydrogenase (LDH) and aspartate
aminotransferase (AST)], serum electrolytes, renal
and liver function tests, rheumatoid factors, and an
antinuclear antibody test at the time of presentation,
were recorded. Results of the electromyographic
(EMG) study were noted when available.

The muscle power was divided into 6
grades as follows: Grade 5 = normal muscle power;
Grade 4 = slight weakness of the muscle with ability
to move against resistance; Grade 3 = muscle weak-
ness with ability to move against gravity, but not
able to move against resistance; Grade 2 = muscle
weakness with ability to move only without resis-
tance; Grade 1 = muscle weakness with inability to
move, but visible muscle contraction seen; and
Grade 0 = muscle weakness without visible muscle
contraction.

In order to categorize the degree of myo-
sitis better, the muscle pathology was graded accord-
ing to the degree of muscle inflammation (or infil-
tration of inflammatory cells in the muscle tissue),
and the degree of muscle fiber destruction. A semi-
quantitative 5-point scale (Grade 0-4) was used to
grade the degree of inflammation and destruction.
Grade 0 (normal), 1 (very mild), 2 (mild), 3 (mode-
rate) and 4 (severe) referred to 0, < 10 per cent, 10-24
per cent, 25-50 per cent, and > 50 per cent of cellular
infiltration and of muscle fiber destruction, respec-
tively (Fig. 1 A-D). All of the muscle biopsy spe-
cimens were reviewed by NL.

Statistical analysis

The data was analyzed by using the SPSS
version 9.0 statistical program (SPSS Inc., Chicago,
Illinois, USA). The Spearman’s correlation was
used to determine the correlation between variables.
A p-value of < 0.05 was considered to have a statis-
ticz}lly significant difference.

RESULTS

There were 78 females and 22 males, with
a mean + SD age and duration of symptoms of 45.0
+ 13.9 and 6.3 + 13.4 months, respectively prior to
the diagnosis of myositis being made. The clinical
diagnosis was divided into group 1, 37 cases;
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group 2, 13; group 3, 5; and group 4, 45 (scleroderma
in 22 cases, systemic lupus erythematosus in 16,
mixed connective tissue disease in 6, and poly-
arteritis nodosa in 1). Proximal muscle weakness
was documented in 93 cases, of which 56 also had
neck muscle weakness. Forty-nine cases had dys-
phagia. Myalgia, arthralgia and arthritis were seen
in 31, 49, and 20 cases, respectively. Raynaud’s
phenomenon was seen in 32 cases, 26 of which were
in group 4. EMG was performed in 38 cases, which
showed an abnormal finding that was consistent
with the inflammatory myositis in 29 cases (76.3%).
Sixteen of 52 (30.8%) and 63 of 91 (69.2%) patients
tested positive for rheumatoid factor and antinu-
clear antibody, respectively. Details of the clinical
features and laboratory findings according to the
disease group are shown in Table 1.
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Muscle biopsy showing various degrees of inflammation and destruction. A, degree of inflammation +1
and degree of destruction +1; B, degree of inflammation +2 and degree of destruction +2; C, degree of
inflammation +3 and degree of destruction +4; D, degree of inflammation +4 and degree of destruction
+4.

A mean + SD value of serum muscle
enzymes including CPK, LDH and AST were
2,058.2 + 3115.0 U/L (normal 0-195), 720.3 + 430.2
U/L (normal 113-246), and 175.8 + 190.3 U/L (nor-
mal 3-37), respectively. The CPK, LDH and AST
were elevated in 87, 92 and 82 cases, respectively.
The CPK was normal in 13 cases, of which 4 had
an abnormal muscle pathology that was consistent
with myositis. The CPK was elevated 10 times
greater than normal in 25 cases, of which 5 patients
presented a normal muscle biopsy. Seventy-four
per cent had elevated ESR (> 20 mm/h) with a
mean + SD ESR of 37.4 + 20.4 mm/h.

Seventy-seven muscle biopsy specimens
showed changes that were compatible with myosi-
tis. Details of the severity of inflammation and
destruction, according to the disease group, are
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Table 1. Clinical and laboratory features of patients with PM/DM related to classification group.
Group 1 Group 2 Group 3 Group 4
Number of patients (%) 37 13 5 45
Sex M:F 10:27 49 2:3 6:39
Mean + SD age (range) 456+ 118 419+ 13.1 46.4 + 16.6 453 + 15.7
Presenting features
Weakness n (%) 35(94.6) 12 (100.0) 5(100.0) 41 (91.1)
Rash (%) - 13 (100.0) 4(80.0) 11 (24.9)
Myalgia (%) 11 (29.7) 7(53.8) - 13 (28.9)
Arthralgia (%) 14 (37.8) 5(38.5) - 30 (66.7)
Arthritis (%) 9(24.3) - - 11 (24.4)
Dysphagia (%) 18 (48.6) 6 (46.1) 3 (60.0) 22 (48.8)
Raynaud’s phenomenon (%) 5(13.5) 1(7.6) - 26 (57.7)
Cardiac involvement (%) 5(13.5) 3(23.1) - 10 (22.2)
Pulmonary involvement (%) 8 (21.6) 2(15.4) - 13 (28.8)
Mean + SD CPK (wL) 2,778 +3,295 3,196 + 4,487 574 + 464 1,302 + 2,405
ANA positive (%) 16/32 (50) 8/11(72.7) 3/5(60.0) 36/43 (83.7)
RF positive (%) 7120 (35) 1/8 (12.5) 0/1 (0) 8/23 (34.8)
EMG abnormal (%) 14/16 (87.5) 3/4 (75.0) 1/1 (100.0) 12/17 (70.6)
Table 2. Degree of muscle inflammation and destruction according to patients group.
Degree Inflammation Destruction
of severity
Group 1 GroupIl  GroupIll  GroupIV  Group I Group Il  GroupIll  Group IV
(n=37) (n=13) (n=5) (n=45) (n=37) (n=13) n=95) (n =45)

0 13 6 2 26 10 3 2 16

1 3 - 1 1 - - - 3

2 7 2 2 8 3 3 2 13

3 6 2 - 6 7 1 1 4

4 8 3 - 4 17 6 - 9

shown in Table 2. Cellular infiltration composed
mainly mononuclear cells in 73 specimens, and poly-
morphonuclear cells in 4. These 4 specimens were
from patients who had had a disease duration of I,
3, 12 and 12 months, respectively. Muscle fiber
atrophy was noted in 25 cases. Vasculitis was seen
in 14 specimens as follows: group 1,2 and 4in 2, 3
and 9 cases, respectively. Of the 9 patients in
group 4 with vasculitis in their biopsies, 7 were sys-
temic lupus erythematosus and 2 were scleroderma.

Table 3 shows the correlation between
serum muscle enzymes (CPK, LDH and AST), ESR,
muscle pathology, and muscle weakness. There
was a significant correlation between the three
serum muscle enzymes (p < 0.01). The level of these
3 serum enzymes also showed a significant corre-

lation with muscle pathology (p < 0.01). Surprisingly,
serum LDH and AST, but not CPK, correlated well
with the degree of muscle weakness (p < 0.01). The
degree of muscle weakness correlated more with
muscle destruction than the degree of muscle in-
flammation (p = 0.01 vs 0.03, respectively). The ESR
showed no correlation with serum muscle enzymes,
muscle pathology and the degree of muscle weak-
ness. Although the same pattern of correlation was
also found in the subgroup analysis of group 1 and
group 4, the correlation diminished in group 2 and
group 3 (data not shown).

DISCUSSION
The presenting features of our patients:
symmetric proximal muscle weakness, elevation cof
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Table 3. Correlation (r) between serum muscle enzymes, muscle pathology, ESR and muscle power.
LDH 0.592
(<0.01)
AST 0.431 0.759
(<0.01) (<0.01)
ESR -0.164 0.009 0.150
(0.33) (0.96) (0.40)
Inflammation 0.376 0.286 0.265 -0.048
(<0.01) (<0.01) 0.0D) (0.78)
Destruction 0.371 0.287 0.356 -0.046 0.690
0.01) 0.01) (0.01) (0.78) 0.01)
Muscle power -0.193 -0.265 -0.262 0.077 -0.221 -0.302
(0.06) (0.01) (0.01) (0.64) (0.03) (0.01)
CPK LDH AST ESR Inflammation Destruction

()=p value

serum muscle enzymes, rashes, arthralgia and myal-
gia, were similar to many previously reported(3,6-
10,12,13), The 50 per cent incidence of dysphagia
might reflect more severity in this group of patients.
The authors found an incidence of Raynaud’s phe-
nomenon in 32 per cent of cases, of which 80 per
cent were in group 4. The incidence of abnormal
EMG in 76 per cent of cases, abnormal muscle
biopsy in 77 per cent, positive RF test in 31 per cent
and positive ANA test in 69 per cent was similar in
number to that previously reported.

In this study, a significant correlation was
found between the 3 serum muscle enzymes (CPK,
LDH and AST), muscle pathology and muscle weak-
ness. The degree of muscle weakness correlated
more with the degree of muscle destruction than the
degree of muscle inflammation. Interestingly, 13 of
the patients had normal CPK with abnormal muscle
pathology. Twenty-five had an elevation of more
than 10 times normal, but 5 of these cases had
normal muscle histopathology. The level of CPK
could be normal in patients with PM, particularly in
those with a long standing disease and significant
muscle atrophy(6:11,13,14) This might not cor-
relate with the degree of muscle weakness and
muscle pathology(10,11). The reason for this discre-
pancy was not clear. This might be because myositis
in PM is a diffuse process and the biopsy was not
taken at the inflammatory site, or the level of CPK,
which usually decreases to normal 3-4 weeks before
the clinical improvement of muscle power, was
document. However, CPK is generally accepted as a
hallmark of myositis, and is used to follow the res-
ponse to the treatment.

Although 74 per cent of the patients had
elevated ESR, it did not show any correlation with
serum muscle enzymes, muscle pathology or the
degree of muscle weakness. There is some contro-
versy about the usefulness of ESR in PM. Several
studies showed that ESR had no correlation with the
degree of severity of the disease and could not be
used to predict the treatment outcome(4.6,10), but
some found that ESR was helpful(9). The present
results agree with the former.

Even though the histopathology of myositis
has been well described, the scoring system to
categorize the degree of myositis has rarely been
mentioned(10,12). In this study, the authors deve-
loped a new pathological system to assess the
degree of myositis. The degree of myositis was
divided into 2 components, the degree of inflamma-
tion (as indicated by the degree of cellular infil-
tration) and the degree of muscle destruction (as
indicated by the degree of muscle fiber destruction).
It was found that this scoring system is simple,
and easy to use. The pathological scores correlated
well with the degree of elevation of serum muscle
enzymes and muscle weakness. Therefore, this
pathological scoring system is not only useful for
grading the severity of the disease, but might also be
advantageous as a follow-up for predicting the out-
come. The present finding that the degree of muscle
weakness correlated well with the degree of muscle
fiber destruction was in line with previous obser-
vations(13). This finding differed from others who
found no correlation between the degree of muscle
weakness and the degree of muscle necrosis(6,10,
12), The degree of muscle inflammation and des-
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truction tended to be more severe in group 1 than in
group 4 in this study, which was similar to that of
Kalovidouris et al(12),

Despite the clinical features of PM and
DM being similar, there is evidence suggesting that
these 2 diseases have different immunopathogene-
sis(15), DM is believed to be the result of humoral
mediated immune response, as evidenced by the
deposition of membrane attack complement within
capillaries. This leads to muscle ischemia and
necrosis, microinfarcts and perivasicular atrophy in
the histopathology. The inflammatory cells infiltrate
perivascularly, with an excess of B lymphocytes
over T lymphocytes(16). In contrast, PM is believed
to be the result of cellular mediated immune res-
ponse, as evidenced by the presence of T lympho-
cytes (predominantly CD8 cells) within muscle
fasicles, and the non-necrotic muscle fibers are
injured by cytotoxic T-cells(16-19). Unfortunately,
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the antigenic stimulus for the above evidence is not
known.

The authors found that vasculitis was more
common in group 4. This might reflect the high
proportion of SLE and scleroderma in the patients
studied. This high proportion of SLE was similar to
those of and Nadji et al(7) and Koh et al(9). The
presence of vasculitis was not a predominant his-
topathological finding in PM/DM and did not cor-
relate with clinical features(12),

To conclude, the authors have developed
a simple muscle histopathology scoring system for
PM/DM. The scoring system showed that serum
muscle enzymes, and the degree of muscle weak-
ness correlated well together. The degree of muscle
weakness correlated better with the degree of muscle
destruction than the degree of inflammation. Histo-
pathology of the muscle might help to predict the
outcome of treatment.

(Received for publication on September 10, 2001)
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