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Lung involvement is a risk factor for treatment resistance in patients 
with polymyositis and dermatomyositis

Elif Altunel Kılınç1, Bengisu Ece Duman2, Süleyman Özbek1

Polymyositis (PM) and dermatomyositis 
(DM) are heterogeneous diseases characterized 
by proximal muscle weakness and signs of 
inflammation in muscle tissue. Although muscle 
and skin involvement is common, involvement 
of organs such as the lung, gastrointestinal 
system, and heart may also be observed due 
to vasculopathy and systemic inflammation. 
Organ involvement other than muscle and 
skin involvement usually affects morbidity and 
mortality.1

Although the pathogenesis of DM and PM 
is not fully understood, CD28 null T cells, 
a subset of apoptosis-resistant T cells, are 
involved in the pathogenesis and contribute to 
treatment resistance.2 In addition, autoantibodies 
with affinity for various antigens such as 

aminoacyl transfer RNA synthases and type 1 
interferon signaling play an important role in 
the development of these diseases.3-6 Since 
inhibition of the JAK (Janus kinase)-STAT 
(signal transducer and activator of transcription) 
pathway decreases interferon, active substances 
inhibiting this pathway such as tofacitinib have 
been investigated, and successful results have 
been obtained.7-9 Today, targeted biological 
therapies such as anti-CD20 monoclonal antibody 
rituximab in combination with glucocorticoids as 
well as traditional immunosuppressants, including 
methotrexate, azathioprine, mycophenolate 
mofetil, and cyclophosphamide, are widely used 
in the treatment of these diseases.

The mortality rate in patients with DM or 
PM is three times higher than in the general 
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population. The most important causes of 
morbidity and mortality in these patients are 
cancer, lung involvement, cardiac complications, 
and infections.10 The interstitial lung disease 
(ILD) rate in these patients is around 18% for 
DM and 5% for PM.11 The six-month mortality 
rate is 50% in ILD cases associated with 
anti-melanoma differentiation-associated gene 5 
(MDA5) antibody.12 In addition, publications are 
showing that DM-associated ILD has a mortal 
course even in the absence of MDA5 positivity.13 
Although this shows the vital importance of 
early detection of ILD in patients with PM/DM, 
pulmonary function testing and radiological 
imaging are insufficient. Publications show that 
detecting KL-6 (Krebs von den Lungen-6) levels 
in serum can be used as a screening biomarker 
for ILD.14 All these studies aim to prevent 
morbidity and mortality by providing early 
detection and effective treatment of DM- and 
PM-related ILD.

DM/PM is a rare and heterogeneous disease 
with different clinical spectrums depending 
on disease subtype, organ involvement, and 
autoantibody positivity, and is difficult to treat. 
This study aimed to comprehensively investigate 
the factors that lead to treatment modification 
in patients with DM or PM and to emphasize 
the importance of individualized treatment in 
patients with these factors.

PATIENTS AND METHODS

The retrospective study was conducted with 
141 patients (103 females, 38 males; mean 
age: 51.2±14.3 years; range, 22 to 74 years), 
including 87 PM (61 females, 26 males; mean 
age: 50.2±13.4 years; range, 22 to 74 years) 
and 54 DM (42 females, 12 males; mean 
age: 52.7±15.8 years; range, 22 to 72 years) 
patients, who applied to the rheumatology clinic 
of the Çukurova University Faculty of Medicine 
between January 2003 and May 2024 and were 
diagnosed using Bohen and Peter diagnostic 
criteria.15 All PM/DM patients older than 
18 years of age, without additional rheumatic 
disease, without known lung disease other 
than disease involvement, without malignancy, 
and followed up in our clinic were included 
in the study. ILD detected by spirometry and 

high-resolution computed tomography was 
considered lung involvement. Nonspecific 
interstitial pneumonia (NSIP), usual interstitial 
pneumonia, and bronchiolitis obliterans were 
considered lung involvement. Demographic data, 
including age, sex, diagnosis, electromyography 
(EMG), muscle biopsy, lung imaging results, 
creatine kinase (CK), C-reactive protein (CRP), 
and erythrocyte sedimentation rate (ESR) results 
at the time of diagnosis, treatments received, 
and reasons for treatment change were obtained 
from the hospital electronic system and patient 
files. Written informed consent was obtained 
from all participants. The study protocol was 
approved by the Çukurova University Faculty of 
Medicine Ethics Committee (date: 06.09.2024, 
no: 2024/147). The study was conducted in 
accordance with the principles of the Declaration 
of Helsinki.

The patients' treatment status was analyzed 
in detail and the reasons for treatment changes 
were recorded. These reasons were categorized 
as drug intolerance and drug resistance 
(uncontrolled disease). Laboratory abnormalities 
such as cytopenia, impaired liver or kidney 
function, gastrointestinal system intolerance, 
and other side effects were included in the 
drug intolerance group. Despite >3 months 
of immunosuppressive treatment, persistence 
or worsening of muscle weakness symptoms, 
addition of lung involvement to existing disease 
or progression of existing lung disease, and 
addition of organ involvement such as peripheral 
joint, heart, and esophagus were defined as drug 
resistance (uncontrolled disease). Switching to 
maintenance treatment after induction treatment 
was not recorded as a drug change.

Statistical analysis

 The statistical analyses were conducted using 
IBM SPSS version 25.0 software (IBM Corp., 
Armonk, NY, USA). The variables' normality 
was assessed through visual (histogram and 
probability graphs) and analytical methods 
(Kolmogorov-Smirnov/Shapiro-Wilk tests). A 
p-value >0.05 in the Kolmogorov-Smirnov test 
indicated that the data followed a normal 
distribution. When normal distribution was not 
determined, the patient and control groups 
were compared using the Mann-Whitney U test. 
Median values were taken. The chi-square test 
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was used for group comparisons of qualitative 
variables. A logistic regression analysis was 
performed to assess the diagnostic power of the 
measurement parameters. A p-value <0.05 was 
considered statistically significant.

RESULTS

Clinical and laboratory characteristics of 
the patients, including diagnosis, sex, EMG 
findings, presence or absence of pulmonary 
involvement, disease duration, CK, CRP, and 
ESR results at the time of diagnosis, are 
given in Table 1. When muscle biopsies were 
analyzed, the muscle biopsies of 110 (78%) 
patients were compatible with myositis, while 
31 (22%) patients had no muscle biopsy or 
were not accessible. Twenty-eight (32%) of 
87 PM patients and 11 (20%) of 54 DM patients 
had lung involvement. In other words, among 
39 patients with lung involvement, 28 (72%) 
had PM, and 11 (28%) had DM.

When all patients were analyzed, 86 (60.9%) 
patients underwent drug switching, while 
55 (39.1%) patients were maintained with the 
initial treatment. Of the 86 patients who were 
switched, 58 (67%) were PM, and 28 (33%) were 
DM patients.

The reasons for treatment change in 
86 patients were analyzed. While the reason for 

treatment change was drug intolerance in nine 
(10.5%) patients, drug resistance (uncontrolled 
disease) was observed in 77 (89.5%) patients. 
Of the drug-resistant patients, 34 (44.1%) had 
lung involvement, 16 (20.7%) had peripheral 
joint involvement, 25 (33.9%) had increased 
muscle symptoms, and one (1.3%) had cardiac 
involvement. Of the 34 patients with lung 
involvement, 24 were PM (total number of PM 
with lung involvement: 28), and 10 were DM 
(total number of DM with lung involvement: 
11). Of the 34 patients with lung involvement, 
30 (88%) had NSIP, two (6%) had usual 
interstitial pneumonia, and two (6%) had 
bronchiolitis obliterans. One patient with a 
NSIP pattern died due to hypoxia. There were 
no known cases of aspiration pneumonia.

Patients with and without treatment change 
were analyzed in terms of year of diagnosis, 
CK, ESR, and CRP at diagnosis, PM or DM 
diagnosis, presence of myogenic motor unit 
potentials on baseline EMG, and presence 
of lung involvement. The results are given in 
Table 2. In this evaluation, the presence of lung 
involvement was found to be significant between 
the groups with and without treatment change 
(p<0.005). According to the logistic regression 
analysis between the group with and without 
treatment change, lung involvement was found 
to be an independent risk factor for treatment 
change (regression coefficient (B)=2.200, 

Table 1. Clinical and laboratory characteristics of the patients

n % Mean±SD Median Min-Max

Diagnosis (female)
Polymyositis
Dermatomyositis

87
54

70
77.7

50.2±13.4
52.7±15.8

Duration of disease (year) 8 <1-31

Interstitial lung disease 39 27.6

EMG
Myogenic motor unit potential
Normal
Result unknown

78
8

55

55.3
5.7
39

CRP at diagnosis 6.7±23

ESR at diagnosis 22.1±21

CK at diagnosis
Polymyositis
Dermatomyositis

657
895
224

16-12389
16-12389
24-9612

SD: Standard deviation; EMG: Electromyography; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; 
CK: Creatinine kinase.
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standard error=0.564; odds ratio=9.1, 95% 
confidence interval 3-27, p<0.05).

When the treatment protocols were 
analyzed, in addition to steroid treatment, 
methotrexate was given as initial treatment 
in 113 patients, azathioprine in 23 patients, 
and cyclophosphamide in five patients. Among 
113 patients who started treatment with 
methotrexate, 63 (56%) had their treatment 
changed or drugs were added. Methotrexate 
was switched to azathioprine in 40 (63.4%), 
rituximab in three (4.7%), mycophenolate mofetil 
in seven (11.7%), cyclophosphamide in one 
(0.2%), and hydroxychloroquine, sulfasalazine, 
or leflunomide was added to the treatment 
of 12 (20%) patients. Of the 23 patients 
who started azathioprine, 21 (91%) had their 
treatment changed or added drugs. Fourteen 
(66.6%) patients had their treatment changed 
to methotrexate, two (10%) to mycophenolate 
mofetil, two (10%) to rituximab, and three 
(23.5%) to disease-modifying agents such 
as hydroxychloroquine, sulphasalazine, or 
leflunomide. In two (40%) of five patients 
who started treatment with cyclophosphamide, 
maintenance therapy was changed from 
azathioprine to mycophenolate mofetil. Of the 
40 patients who switched from methotrexate 
to azathioprine treatment, 27 (68%) were PM, 
and 16 (32%) were DM. Of the 14 patients who 
switched from azathioprine to methotrexate 

treatment, 11 (79%) had PM, and three (21%) 
had DM.

DISCUSSION

In this study, 141 DM or PM patients 
were evaluated, and patients who underwent 
medication changes were analyzed in detail. 
Drug changes were made more frequently in 
PM patients than in DM patients, and the most 
important reason for change in treatment was 
drug resistance (uncontrolled disease). Lung 
involvement, peripheral joint involvement, and 
worsening of muscle findings were the main 
causes of drug resistance, while lung involvement 
was found to be an independent risk factor for 
treatment change, which is the most striking 
result of the study.

Currently, the primary goal of treatment 
in patients with PM or DM is to achieve 
an objective increase in muscle strength and 
improvement in systemic symptoms. The 
main concern regarding drug therapy in PM 
and DM is the lack of controlled trials and 
the lack of standardized outcome measures 
to capture meaningful changes to determine 
correlations between disability and quality of 
life.16-18 Uncontrolled disease status indicates 
inadequate response to treatment, but inclusion 
body myositis or immune-mediated necrotizing 

Table 2. Evaluation between patients with and without treatment switching

Treatment exchange (n=86) No treatment exchange (n=55)

n % Mean±SD Median Min-Max n % Mean±SD Median Min-Max p

Diagnosis
Polymyositis
Dermatomyositis

57
28

67
23

30
26

53.5
27.5

0.107

Duration of disease (year) 8.36±5.5 8.93±5.4 0.586

Interstitial lung disease 34 89.4 5 10.6 <0.001*

Joint involvement 16 62 10 38 0.074

Cardiac involvement 1 100 - - -

EMG positivity 48 62 30 38 0.569

CRP at diagnosis 9.1±28 3±6 0.104

ESR  at diagnosis 22±20 20±21 0.101

CK  at diagnosis 637 17-9612 887 16-12389 0.892

SD: Standard deviation; EMG: Electromyography; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; CK: Creatinine kinase; * p<0.05.
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myopathy should be considered in the absence 
of response to treatment in patients with PM.19 
In our study, when the patients who underwent 
drug exchange were analyzed, it was observed 
that PM patients were higher than DM patients. 
This may be due to the presence of other 
myositis group diseases, which are important 
causes of drug resistance in PM and require 
confirmation of the diagnosis. In the presence 
of such a clinical suspicion, the diagnosis should 
be made by muscle rebiopsy.

Lung involvement is a common extramuscular 
manifestation of myositis, and the prognosis in 
PM and DM patients is worse than in those 
without lung involvement.20,21 Some studies 
have even reported that lung involvement is 
a major risk factor for mortality in patients 
with PM or DM.22 Amyopathic DM and anti-
MDA-5 antibodies are important risk factors 
for rapidly progressive lung involvement, which 
is resistant to immunosuppressive therapy.23-25 
However, lung involvement in PM and DM 
can be fatal even if anti-MDA-5 antibodies are 
negative.13 In the case of anti-Jo-1-associated 
lung involvement, the presence of high levels 
of anti-Ro52 antibodies is a cause of more 
severe acute onset disease and unresponsiveness 
to immunosuppressive therapy.26,27 The 2023 
American College of Rheumatology guideline, 
which provides treatment recommendations for 
lung involvement in connective tissue diseases, 
recommended treatment with cyclosporine and 
JAK inhibitors, which are not recommended for 
lung involvement of other diseases, as first-line 
treatment in patients with lung involvement in PM 
and DM, particularly in lung involvement due to 
anti-MDA5 antibodies.28 The literature supports 
the efficacy of tofacitinib, a JAK inhibitor, in 
patients with positive anti-MDA-5 antibodies.7-9 
Studies showing that lung involvement in PM 
and DM is associated with poor prognosis, 
and the fact that different recommendations 
are provided in the guideline for myositis-
associated interstitial lung disease compared 
to other connective tissue diseases, indicate 
that an evaluation and individualized treatment 
plan should be made by a multidisciplinary 
healthcare team, considering the individual 
characteristics of this patient group and carefully 
examining organ involvements. Although our 
study did not evaluate mortality rates, it found 

lung involvement to be the most important and 
independent risk factor for treatment change due 
to drug resistance. In this sense, we recommend 
a very careful evaluation of lung involvement 
at the time of diagnosis and during follow-up 
to prevent disease progression and poor 
prognosis that may develop during this period 
due to treatment unresponsiveness. When lung 
involvement is detected, immunosuppressive 
treatment of appropriate intensity should be 
administered.

Pisoni et al.29 reported that 20 to 30% 
of patients with PM or DM remained active 
despite immunosuppressive treatment 
(methotrexate, azathioprine, cyclosporine A and 
cyclophosphamide). In a study in PM patients, 
relapse rates after complete remission ranged 
between 6% and 43%.30 In our study, the rate 
of drug change was found to be 60%. However, 
these changes include the addition of new 
drugs without changing the basal treatment, 
specifically in patients who later developed lung 
or peripheral joint involvement. In addition, 
lung involvement rates were not given in these 
studies, but in our study, it was 27.6% among all 
patients (PM and DM). Since many conditions 
such as lung involvement and concomitant 
autoantibody positivity may cause treatment 
resistance, the current difference may have 
occurred due to these conditions. 

In a study in which patients with PM or 
DM with steroid-resistant lung involvement 
were analyzed, the rate of change due to drug 
toxicity was 15%, whereas it was 11% in our 
study.31 While the rate of drug change due 
to drug unresponsiveness was 38%, this rate 
was 89% in our study, which is significantly 
higher.31 We know that 44 to 60% of lung 
involvement in DM is resistant to high-dose 
corticosteroid treatment.32 The patients in this 
study received steroid treatment for a long 
time and were considered resistant to this 
treatment, and the majority of them were 
given very strong immunosuppressive treatment 
such as cyclophosphamide.33 The fact that 
steroid-resistant patients were not separated in 
our study and that the treatment was given so 
intensively at the beginning in this study may 
have decreased the rate of drug change. This 
situation underlines the importance of careful 
evaluation of PM and DM patients in terms 
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of the need for intensive immunosuppressive 
treatment from the time of diagnosis.

This study had some limitations. The 
myositis-related autoantibodies of PM and DM 
patients were not investigated, and their effect 
in the group with treatment change could not 
by analyzed. Additionally, whether rebiopsy was 
performed to exclude inclusion body myositis 
or immune-mediated necrotizing myositis in 
patients diagnosed with PM in the uncontrolled 
disease group could not be determined. In the 
group in which no drug change was made, it 
was not known whether the patients supported 
their immunosuppressive treatment with 
nonpharmacological treatments such as diet, 
exercise, and physical therapy. Furthermore, 
steroid doses and steroid taper protocols of 
the patients were unknown, and intervening 
opportunistic infections were not examined. 
Interruption of immunosuppressive treatment 
due to infection and exacerbation of the disease 
after infection may have led to drug changes. 
This situation was not due to the nature of the 
disease itself but because immunosuppressive 
medication was interrupted. However, this was 
not considered in this retrospective study. Since 
there is a limited number of studies analyzing 
the reasons for treatment changes in patients 
with PM and DM in the literature, we believe 
that our study provides useful data for physicians 
who follow and treat this rare disease group. 
The retrospective nature of our study provided 
us with the opportunity to analyze the data of 
PM and DM patients whom we might not have 
encountered in a short time.

In conclusion, the study found that the most 
important reason for treatment switching in 
PM and DM patients was drug resistance, and 
the most important reason for drug resistance 
was lung involvement. Additionally, lung 
involvement was also an independent risk factor 
for drug switching. This study highlights the 
complexity in the management of PM and DM, 
particularly when complicated by interstitial 
lung disease. A multidisciplinary management 
strategy is needed, taking into account the 
presence of lung involvement and potential 
complications. For example, in patients with 
joint involvement, methotrexate, which is usually 
the initial treatment of choice, provided adequate 
treatment but required a change of therapy in 

patients with lung involvement. This situation 
shows the necessity of evaluating all organ 
involvement of patients separately from the 
moment of diagnosis and applying individualized 
treatment methods. While it is recognized that 
this study provides valuable data to the PM and 
DM literature, future research is needed to more 
thoroughly investigate the association of specific 
myositis-associated antibodies with treatment 
outcomes. Given the rarity of these diseases, 
it is clear that improving treatment strategies 
requires continued endeavor. By prioritizing 
early diagnosis and aggressive management 
of lung involvement, the associated morbidity 
and mortality may be reduced; and this may 
contribute to improving patients' quality of life.
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