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Abstract
Objective

The aim of the study was to evaluate the effect of the prior use of corticosteroids (CS) on the presence of inflammatory 
infiltrates (InI) in muscle biopsies of polymyositis (PM).

Methods
We retrospectively evaluated 60 muscle biopsy samples that had been obtained at the time of the diagnosis of PM. The 

patients were divided into three groups according to the degree of the InI present in the muscle biopsies: (a) minimal InI 
present only in an interstitial area of the muscle biopsy (endomysium, perimysium) or in a perivascular area; (B) moderate 
InI in one or two areas of the interstitium or of the perivascular area; and (C) moderate InI throughout the interstitium or 

intense inflammation in at least one area of the interstitium or of the perivascular area. 

Results
The three groups were comparable regarding the demographic, clinical and laboratory features (p>0.05). Approximately 

half of the patients in each group were using CS at the time of the muscle biopsy. The median (interquartile) duration of CS 
use [4 (0-38), 4 (0–60) and 5 (0–60) days: groups A, B and C, respectively] and the median cumulative CS dose used 

[70 (0–1200), 300 (0–1470) and 300 (0–1800)mg] were similar between the groups (p>0.05).

Conclusion
Previous CS use did not influence the presence or the degree of InI found in muscle biopsies in PM with clinical and 

laboratory disease activity. Our study showed that muscle biopsies should be performed this population, even in 
individuals who have already been taking CSs.
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Introduction
Polymyositis (PM) is a systemic in-
flammatory autoimmune myopathy 
characterised by the subacute onset of 
symmetric proximal limb muscle weak-
ness leading to a functional disability 
(1-5). In addition to this clinical mani-
festation, i) elevated serum levels of 
skeletal muscle enzymes, ii) electromy-
ographic evidence of a classic pattern 
of muscular impairment and iii) a char-
acteristic muscle biopsy could be used 
to define PM. Within this context, the 
biopsy could show inflammatory cells 
surrounding multiple myofibres and 
an absence of rimmed vacuoles and a 
combination of myofibre degeneration, 
regeneration and / or necrosis (1, 2).
The treatment of PM is typically based 
on corticosteroids (CS) and/or immuno-
suppressants (including methotrexate, 
azathioprine and cyclosporine) (6). The 
early introduction of such medications, 
especially CS, might enable faster and 
more effective control of the disease ac-
tivity of PM, leading to a change in the 
prognosis and to morbidity and mortal-
ity minimisation.
Although it has not been scientifically 
proven, the early introduction of CS 
might immediately interfere in the in-
flammatory process in the muscle tis-
sues of patients with PM. Physicians 
have been postponing the introduction 
of drug therapy until after the muscle 
biopsy is performed to avoid possibly 
obscuring the histologic diagnosis. 
These biopsies have been avoided in 
the patients who have already been us-
ing CS because the CS might obscure 
the more suggestive signs of inflamma-
tory myopathies, and the biopsy could 
be an unnecessary surgical procedure.
Some studies have provided indirect 
evidence that inflammatory cell infiltra-
tions in muscle biopsies persist despite 
longer courses of CS treatment (7, 8). 
Another study, however, showed that 
the presence of inflammatory cells de-
creases after pulse therapy with intrave-
nous methylprednisolone (9).
To further define the effect of previous 
CS and/or immunosuppressants treat-
ments on inflammatory infiltrations in 
muscle biopsy specimens, this study 
systematically reviewed the treatment 
regimens and histological muscle bi-

opsies of the patients with PM. This 
study also analysed whether there is a 
correlation between the inflammatory 
infiltrations in muscle biopsies and the 
severity of PM disease activity.

Patients and methods
This retrospective study initially in-
cluded 75 adult patients admitted to our 
tertiary center from 2002 to 2013 to in-
vestigate the clinical manifestations of 
progressive symmetrical muscle weak-
ness of all four limbs associated with 
high serum levels of skeletal muscle 
enzymes. None of our patients had 
neoplasia, a family history of muscle 
disease, overlapping systemic autoim-
mune diseases or PM-like diseases (i.e. 
muscular dystrophies, inclusion body 
myositis and immune-mediated necro-
tising myopathies). Moreover, none of 
patients had used statins or fibrates.
All of the patients had electromyogra-
phy results suggesting a pure inflamma-
tory myopathy. Moreover, 60 of out 75 
patients had muscle biopsies with signs 
of myopathy (fibres with regeneration, 
degeneration, necrosis, connective tis-
sue alterations and different degrees of 
the inflammatory cell infiltrations) and 
without evidence of rimmed vacuoles 
in the myofibres. Thus, we analysed 
these 60 patients who fulfilled all of the 
Bohan and Peter criteria (1, 2).
The study was approved by the lo-
cal Research Ethics Committee of our 
University Hospital, and the data were 
collected from our parameterised and 
standardised electronic medical re-
cords of these 60 patients. The data in-
cluded the following information that 
was relevant to this study:
a) Demographic data: gender, age of 

onset-PM, ethnicity, time duration 
between the onset of diagnosis and 
symptoms of PM;

b) Clinical manifestations: constitu-
tional symptoms, cardiorespiratory, 
gastrointestinal and musculoskel-
etal involvement prior to the muscle 
biopsy. The limb muscle strength 
was graded according to the Medi-
cal Research Council – grade 0: ab-
sence of muscle contraction, grade I: 
slight signs of contractility, grade II: 
movements of normal amplitude but 
not against gravity, grade III: nor-
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mal range of motion against grav-
ity, grade IV: full mobility against 
gravity and a degree of resistance 
and grade V: complete mobility and 
strong resistance against the action 
of gravity (10);

c) Treatment: the dose and duration of 
CS (prednisone or methylpredniso-
lone pulse therapy) treatment and/
or immunosuppressants prior to the 
muscle biopsy;

d) Laboratory data: serum levels of 
muscle enzymes [creatine kinase 
(normal range: 24–173 U/L), aldo-
lase (1.0–7.5 U/L), alanine ami-
notransferase (<41 U/L), aspartate 
aminotransferase (<37 U/L), lactic 
dehydrogenase (240–480 U/L)] de-
termined by the automated kinetic 
method and collected at the time of 
the muscle biopsy. The antinuclear 
antibody (ANA) was determined by 
immunofluorescence using Hep-2 
cells. The anti-Jo-1 antibody was de-
termined by immunoblotting.

Muscle biopsies were performed rou-
tinely at the time of the PM diagno-
sis in the biceps brachii or in the vas-
tus lateralis muscle of the thighs, and 
the samples were subjected to routine 
standard histological techniques. In the 
present study, we re-analysed the mus-
cle biopsies stained with haematoxylin 
and eosin (H&E).
Each muscle biopsy specimen was 
coded and analysed separately by two 
investigators (M.M.P. and J.J.N.) who 
were blinded to the patient data. When 
a discrepancy was noted, the specimen 
was reviewed by a third investigator 
(S.K.S.) to reach a general consensus.
The following parameters were as-
sessed semi-quantitatively as minimal, 
moderate or intense: fibre features 
(presence of fibre degeneration, re-
generation or necrosis); increased con-
nective tissue (endomysial and/or per-
imysial); and the degree of inflamma-
tory cell infiltration in the perimysial, 
endomysial and/or perivascular area. 
We classified the patients with PM into 
three groups (A, B and C) according to 
the presence of inflammatory cell infil-
trates in the muscle biopsy specimens:
• Group A: minimal presence of in-

flammatory cell infiltrates restricted 
to one interstitial muscle biopsy area 

(endomysial, perimysial or perivas-
cular);

• Group B: moderate presence of in-
flammatory cell infiltrates in one or 
two muscle biopsy interstitial areas;

• Group C: i) moderate presence of 
inflammatory cell infiltrates in all 
of the interstitial areas or ii) intense 
presence of inflammatory cell infil-
trates in at least one interstitial mus-
cle biopsy area.

Statistical analysis
The Kolmogorov-Smirnov test was 
used to evaluate the distribution of 
each parameter. The demographic and 
clinical features are expressed as the 
mean and standard deviation (SD) for 
continuous variables or as frequencies 
and percentages for categorical varia-
bles. The median (25th – 75th percentile) 
was calculated for the continuous vari-

ables that were not normally distribut-
ed. Parameter comparisons among the 
three groups (A, B and C) were made 
using ANOVA or Kruskall Wallis test 
for continuous variables. Values of 
p<0.05 were considered significant. All 
of the analyses were performed with 
SPSS 15.0 statistics software (Chicago, 
USA).

Results
Sixty patients with PM were systemati-
cally evaluated and divided into three 
groups (A, B and C) based on the find-
ings of the degree of inflammatory in-
filtrates in muscle biopsies (Table I).
Unlike the A and B groups, the, histo-
logical findings of group C had a high-
er frequency of necrotic fibres, hyaline, 
basophilic and necrotic fibres that were 
invaded by lymphomononuclear cells. 
Group C had the greatest area of thick-

Table I. General features of the patient groups (groups based on the inflammatory grade of 
the muscle biopsy).

Parameters Group A Group B Group C p-value
 (n=10) (n=23) (n=27) 

Age at disease onset (years) 42.6±11.1 46.1±16.3 40.1±14.0 0.352
Female gender 6 (60.0) 17 (73.9) 18 (66.7) 0.709
White ethnicity 7 (70.0) 21 (91.3) 21 (76.8) 0.217
Time between diagnosis 1.5 (0.0-5.3) 6.0 (1.0-12.0) 4.0 (3.0-12.0) 0.104 
    and symptoms (months) 
Constitutional symptoms 5 (50.0) 14 (60.9) 15 (55.6) 0.837
Dysphagia 2 (20.0) 8 (34.8) 8 (29.6) 0.709
Dysphonia 0  1 (4.3) 2 (7.4) 0.696
Articular involvement 4 (40.0) 13 (56.5) 12 (44.4) 0.645
Pulmonary involvement 5 (50.0) 3 (13.0) 3 (11.1) 0.661
Muscle strength       0.052

Upper limbs    
Grade V 2 (20.0) 2 (8.6) 0  0.085
Grade IV 5 (50.0) 17 (73.9) 18 (66.7) 0.306
Grade III 3 (30.0) 3 (13.0) 9 (33.3) 0.383
Grade II 0  1 (4.3) 0  0.441

Lower limbs    
Grade V 0  0  0  1.000
Grade IV 7 (70.0) 23 (100.0) 14 (51.8) 0.001
Grade III 3 (30.0) 3 (13.0) 12 (44.4) 0.054
Grade II 0  1 (4.3) 1 (3.7) 0.807
Antinuclear antibody 8 (80.0) 13 (56.5) 9 (33.3) 0.097
Anti-Jo1 antibody 2 (20.0) 4 (17.4) 2 (7.4) 0.734
Anti-PL-7 antibody 0  1 (47.3) 0 
Anti-SRP antibody 0  1 (4.3) 2 (7.4) 
Anti-Ro-52 antibody 2 (20.0) 4 (17.4) 5 (18.5) 
CPK (U/L) 2965 (1448-8443) 1968 (1103-3506) 3446 (1800-9844) 0.245
Aldolase (U/L) 23.3 (10.6-48.6) 30.7 (18.5-43.0) 45.9 (12.6-115.1) 0.480
ALT (U/L) 87 (46-277) 41 (35-97) 177 (58-223) 0.185
AST (U/L) 77 (42-223) 67 (43-115) 114 (82-243) 0.357
LDH (U/L) 809 (612-1280) 751 (526-1051) 1227 (810-1898) 0.199

Results expressed in the percentage (%), mean ± standard deviation or median (25th - 75th interquartile).
ALT: alanine aminotransferase; AST: aspartate aminotransferase; CPK: creatine phosphokinase; LDH; 
lactic dehydrogenase.
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ened endomysial and perimysial tissue. 
The three groups were comparable re-
garding the age at the time of the mus-
cle biopsy, the distribution of gender 
and ethnicity, the time interval between 
the diagnosis of PM (muscle biopsy) 
and the onset of symptoms (p>0.05), as 
shown in Table I.
The presence of constitutional symp-
toms early in the disease and the pres-
ence of dysphagia, dysphonia, lung and 
joint involvement, the degree of muscle 
weakness and the serum levels of mus-
cle enzymes were similar among the 
three groups (p>0.05).
Approximately half of the patients in 
each group were using CS at the time of 
the muscle biopsies (50.0%, 50.2% and 
63.0%, respectively, in groups A, B and 
C), as shown in Table II. The time of CS 
use and the cumulative CS dose were 
similar among the groups (p>0.05).
The maximum duration of CS use by 
patients in each group were 90, 365 and 
270 days, respectively, in groups A, B 
and C, and the maximum cumulative 
CS doses were 1.8, 12.8 and 10.8 g.
Three out of 60 patients had also re-
ceived immunosuppresants prior to 
muscle biopsies. One from Group A 
(methotrexate 10 mg/week, 2 months) 
and two from Group B (methotrexate 
20 mg/week, 2 months; methotrexate 
20 mg/week, 5 months).

Discussion
This study showed that the previous use 
of CS was not correlated with the de-
gree of inflammation found in muscle 
biopsies of patients with PM or with the 
clinical and laboratory parameters of 
these patients.
Although this was a retrospective 
study, data were collected from a data-
base previously filed and standardised 
for all patients, making the information 
reliable. Moreover, although PM is a 
rare disease, we used strict inclusion 
and exclusion criteria to obtain a repre-
sentative sample in this study.
All of the patients analysed in this 
study fulfilled the Bohan and Peter cri-
teria (1, 2); however, these criteria do 
not allow for a clear distinction from 
other muscle diseases such as muscular 
dystrophy and inclusion body myositis. 
To improve the specificity of the crite-

ria, we reevaluated all of the muscle 
biopsies and excluded any cases with 
muscle biopsies containing rimmed 
vacuoles.
Clinical and laboratory findings, such 
as constitutional symptoms, dysphagia, 
dysphonia, the degree of muscle weak-
ness and the, serum muscle enzyme 
levels were not correlated with the pres-
ence and degree of inflammatory infil-
trates found in the muscle biopsies. It is 
possible to have a muscle biopsy show-
ing mild inflammatory infiltrates in pa-
tients with PM with extensive clinical 
and laboratory involvement, and the 
opposite trend is also possible. This dis-
sociation between histologic findings 
and clinical and laboratory data could 
be because the inflammation found in 
muscle biopsies is often focal.
For giant cell arteritis, a systemic idi-
opathic vasculitis, there is not likely a 
correlation between the previous use 
of CS and the temporal artery histo-
logic features (12-18). A case report 
showed the presence of inflammatory 
infiltrates in a temporal artery biopsy 
in a patient with giant cell arteritis who 
had taken prednisone 30–60 mg/day 
for six months (12). Other authors ob-
served that the CS does not affect the 
inflammatory infiltrate after weeks (13) 
or years of use (14). One study showed 
that the use of CS might reduce the in-
flammatory infiltrates in temporal artery 
biopsies within one week of using CS 
(15). However, Breuer et al. (18) found 
no association between the histological 
features of the temporal artery and the 
clinical characteristics and outcomes of 
patients with giant cell arteritis.
There is indirect evidence of signs of 
inflammation in muscle biopsies from 
patients with idiopathic inflammatory   
myopathies who are already taking CS 
and/or immunosuppressant agents (5, 
6). In a study of 35 patients with juvenile 

dermatomyositis, 9 (25.7%) received 
CS before the muscle biopsy (5), and 
five of these patients showed inflamma-
tory infiltrates in the muscle biopsies. 
Adams et al. (19) reported a patient 
with juvenile PM with chronic use of 
several immunosuppressant agents who 
had evidence of oedema and fat muscle 
replacements on magnetic resonance 
imaging and evidence of inflammatory 
infiltrates in muscle biopsies. Tomasová 
et al. (9) evaluated the role of magnetic 
resonance imaging in the evaluation of 
patients with PM and dermatomyosi-
tis. These authors found inflammatory 
infiltrates in muscle biopsies in areas 
that appeared to be normal on magnetic 
resonance imaging. That study reported 
a significant decrease in the intensity 
of oedema observed on magnetic reso-
nance, however, no significant histolog-
ical changes of inflammatory infiltrates 
were found in the muscle biopsies in 
patients taking CS.
Our data are important for the clinical 
management of patients with suspected 
PM with muscle weakness in the limbs 
and increased serum levels of muscle 
enzymes. Although there is no scien-
tific evidence to date, the introduction 
of CS therapy has been postponed un-
til after the muscle biopsy. Muscle bi-
opsies have been avoided in patients 
already taking CS because of the fear 
that there will not be inflammation on 
the biopsy. The CS use in patients with 
idiopathic inflammatory myopathies is 
relevant to improve the quality of life, 
to decrease muscular and other organs 
damages, to diminish the high cardio-
vascular comorbidities (20) and to in-
crease the long-term survival of these 
patients (21, 22).
One previous study examined the ef-
fects of conventional immunosuppres-
sant treatment on muscle histopathol-
ogy (23). Treatment resulted in signifi-

Table II. Prior corticosteroid treatment in the patient groups (groups based on the inflam-
matory grade of the muscle biopsy).

Prednisolone Group A (n=10) Group B (n=23) Group C (n=27) p-value

Current use 5 (50.0) 12 (52.2) 17 (63.0) 0.668
Time (days) 4 (0-38) 4 (0-60) 5 (0-60) 0.848
Cumulative dose (mg) 70 (0-1200) 300 (0-1470) 300 (0-1800) 0.649

Results expressed in the percentage (%) or the median (25th-75th interquartile).
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cant reduction in the total number of 
macrophages (CD68 positive cells). By 
contrast, resident tissue macrophages 
(CD163 postiive cells) did not decrease 
significantly after treatment (23). 
Therefore, although the data from our 
large sample show that the presence 
and intensity of inflammatory infiltrate 
were similar in untreated and CS treat-
ed patients, additional studies are nec-
essary to characterise the phenotype 
and distribution of these inflammatory 
cells found in the muscle biopsies ex-
posed to CS.
Our data show that if clinical and labo-
ratory indications of PM are present, it 
is reasonable to perform a muscle bi-
opsy to confirm the inflammatory myo-
pathy, even in patients who received 
previous CS treatment.

References
  1. BOHAN A, PETER JB: Polymyositis and der-

matomyositis. Part I. N Engl J Med 1975; 13: 
344-7.

  2. BOHAN A, PETER JB: Polymyositis and der-
matomyositis. Part II. N Engl J Med 1975; 
13: 403-7.

  3. ENGEL AG, HOHLFELD R, BANKER BQ:      
Inflammatory myopathies: the polymyositis 
and dermatomyositis syndromes. In: ENGEL 
AG, FRANZINI-ARMSTRONG C (Eds.) Myol-
ogy. New York, NY: McGraw Hill Publish-
ing; 2004: 1335-83.

  4. DALAKAS MC, HOHLFELD R: Polymyositis 
and dermatomyositis. Lancet 2003; 362: 971-
82.

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

  6. MALATTIA C, DAMASIO MB, MADEO A et 
al.: Whole-boby MRI in the assessment of 
disease activity in juvenile dermatomyositis. 
Ann Rheum Dis 2014; 73: 1083-90.

  7. MILLER FW, RIDER LG, PLOTZ PH, ISEN-
BERG DA, ODDIS CV: Diagnostic criteria for 
polymyositis and dermatomyositis. Lancet 
2003; 251: 1762-3.

  8. GORDON PA, WINER JB, HOOGENKIJK JE, 
CHOY EHS: Immunosuppressant and immu-
nomodulatory treatment for dermatomyositis 
and polymyositis. Cochrane Database Syst 
Rev 2012; 8: CD003643.

  9. TOMASOVÁ STUDÝNKOVÁ J, CHARVÁT F,  
JAROSOVÁ K, VENCOVSKÝ J: The role of MRI 
in the assessment of polymyositis and derma-
tomyositis. Rheumatology 2007; 46: 1174-9.

10. MATSUBARA S, HIRAI S, SAWA Y: Pulsed 
intravenous methyprednisolone therapy for 
inflammatory myopthies: evaluation of the 
effect by comparing two consecutive biop-
sies from the same muscle. J Neuroimmunol 
1997; 76: 75-80.

11. Medical ReseaRch council: Aids to the 
investigation of peripheral nerve injuries. 
War Memorandun No 7, 2. Ed. London: Her 
Majesty’s Stationery Office, 1943.

12. BURY D, JOSEPH J, DAWSON TP: Does        
preoperative steroid treatment affect the his-
tology in giant cell (cranial) arteritis? J Clin 
Pathol 2012; 65: 1138-40.

13. JAGUEVARA RA, NEWMAN NJ, GROSSNIK-
LAUS: Arch Ophthalmol 1998; 116: 1252-3.

14. MURGATROYD H, MILNE A: Positive tempo-
ral artery biopsy in a patients on therapeutic 
doses of steroids for six years. Eye 2001; 15: 
250-1.

15. ALLISON MC, GALLAGHER PJ: Temporal 

arteritis biopsy and corticosteroid treatment. 
Ann Rheum Dis 1984; 43: 416-7.

16. ACHAR AA, LIE JT, HUNDER GG, O’FALLON 
WM, GABRIEL SE: How does previous corti-
costeroid treatment affect the biopsy findings 
in giant cell (temporal) arteritis? Ann Intern 
Med 1994; 120: 987-92.

17. NARVÁES J, ROIG-VILASECA D, GOMEZ-
VAQUERO C, RODRIGUEZ-MORENO J, VAL-
VERDE J: Influence of previous croticsteroid 
therapy on temporal artery biopsy yield in 
giant cell arteritis. Semin Arthritis Rheum 
2007; 37: 13-9.

18. BREUER GS, NESHER R, REINUS K, NESHER 
G: Association between histological fea-
tures in temporal artery biopsies and clinical 
features of patients with giant cell arteritis. 
IMAJ 2013; 15: 339-42.

19. ADAMS EM, CHOW CK, PREMKUMAR A, 
PLOTZ PH: The idiopathic inflammatory my-
opathies: spectrum of MR imaging findings. 
RadioGraphics 1995; 15: 563-74.

20. de SOUZA FH, SHINJO SK: The high preva-
lence of metabolic syndrome in polymyosi-
tis. Clin Exp Rheumatol 2014; 32: 82-7.

21. TABORDA AL, AZEVEDO P, ISENBERG DA: 
Retrospective analysis of the outcome of 
patients with idiopathic inflammatory myo-
pathy: a long-term follow-up study. Clin Exp 
Rheumatol 2104; 32: 188-93.

22. SCHIOPU E, PHILLIPS K, MacDONALD PM, 
CROFFORD LJ, SOMERS EC: Predictors of 
survival in a cohort of patients with poly-
myositis and dermatomyositis: effect of cor-
ticosteroids, methotrexate and azathioprine. 
Arthritis Res Ther 2012; 27; R22.

23. KOROTKOVA M, BARBASSO HELMERS S, 
LOELL I et al.: Effects of immunosuppres-
sive treatment on microsomal prostaglandin 
E synthase 1 and cyclooxygenases expression 
in muscle tissue of patients with polymyositis 
or dermatomyositis. Ann Rheum Dis 2008; 
67: 1596-602.


