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Abstract
Background  The increased availability of myositis autoantibodies represents new possibilities and challenges in 
clinical practice (Lundberg IE, Tjärnlund A, Bottai M, Werth VP, Pilkington C, de Visser M, et al. 2017 European League 
Against Rheumatism/American College of Rheumatology classification criteria for adult and juvenile idiopathic 
inflammatory myopathies and their major subgroups. Ann Rheum Dis. 2017;76:1955–64. https://doi.org/10.1136/
annrheumdis-2017-211468.). The aim of this study was to perform a retrospective data analysis of patient cases with 
positive myositis autoantibodies to analyse their significance in routine rheumatology practice.

Methods  A monocentric analysis of all the orders used to determine myositis autoantibodies from July 2019 to May 
2022 in the Department of Rheumatology, Krankenhaus Porz am Rhein, Cologne, Germany, was carried out.

Results  In the defined time interval, a total of 71,597 laboratory values for the antibodies mentioned above were 
obtained. A total of 238 different positive autoantibodies ​​were detected in 209 patients. Idiopathic inflammatory 
myopathy was diagnosed in 37 patients (18%), and inflammatory rheumatic diseases other than idiopathic 
inflammatory myopathy were diagnosed in 90 patients (43%). No inflammatory rheumatic disease was diagnosed in 
82 patients (39%). General clusters of clinical manifestations were observed.

Conclusions  In our cohort, we were able to show that a relevant proportion of patients with positive myositis 
antibodies did not have idiopathic inflammatory myopathies or inflammatory rheumatic diseases. This finding 
indicates the importance of myositis autoantibodies in this group of patients. However, further studies on the course 
of symptoms and examination results in patients without inflammatory rheumatic diseases and with positive myositis 
antibodies are necessary.
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Background
Idiopathic inflammatory myopathies (IIMs) are a het-
erogeneous group of inflammatory rheumatic diseases 
(IRDs). On the basis of the different clinical manifesta-
tions and extended antibody diagnostic results, a differ-
entiated classification of anti-synthetase syndrome (ASS), 
dermatomyositis (DM), polymyositis (PM), overlap-
myositis (OM), immune-mediated necrotizing myopathy 
(IMNM) and inclusion body myositis (IBM) is possible 
[1].

Myositis antibodies can be detected in more than 60% 
of patients with IIMs [2]. With regard to their diagnos-
tic accuracy, myositis antibodies can be divided into 
myositis-specific antibodies (MSAs) and myositis-asso-
ciated antibodies (MAAs) [3]. The following antibodies 
are summarized as MSAs: SRP, Mi-2α, Mi-2β, TIF1-γ, 
MDA5, NXP2, SAE, EJ, OJ, PL12, PL7, Jo-1, HMGCR, 
and cN1A. Anti-PM-Scl 75, anti-PM-Scl 100, U1RNP, 
Ku, and Ro52 are described as MAAs [4, 5]. By definition, 
MSAs with a specificity of approximately 90% are often 
involved in key processes in the cell biology of IIMs [6]. 
MAAs can be detected in 50% of myositis patients and 
are considered to be less disease-specific and are often 
associated with overlap myositis [7].

There are large cohorts in the literature, such as Euro-
Myositis, describing the distribution and clinical asso-
ciation of MSAs/MAAs in cohorts of patients with 
confirmed IIMs [2, 8]. In another study, all requested 
MSAs/MAAs from all Dutch patients were analysed. 
Patients who did not have IIM were considered healthy 
controls [9]. In addition, other smaller monocentric 
cohorts in which all myositis antibodies were analysed 
over a defined period of time have already been described 
[10, 11].

For everyday rheumatology, however, the significance 
of positive MSAs/MAAs in patients with other IRDs or 
previously undiagnosed IRDs is also unclear. Ultimately, 
we would like to gain knowledge about the relevance of 
myositis antibodies in patients in whom a clear diagno-
sis of IIM could not be made in the clinical practice of 
rheumatology. With this goal in mind, an initially mono-
centric register was created in this work, which lists all 
patients for whom a myositis antibody was requested by a 
rheumatologist. In this first step, the differentiated myo-
sitis antibody status, demographic data, diagnoses, clini-
cal phenotypes, and therapeutic courses of the patients in 
whom the defined MSA/MAA was determined were ana-
lysed in more detail.

Due to the inadequate evidence, however, only the Jo-1 
antibody could be included in the current EULAR/ACR 
classification criteria (2017) [12]. The analysis of further 
current studies showed that the addition of other myo-
sitis antibodies should be sought in criteria. The impor-
tance of taking a closer look at the clinical phenotype 

such as skin changes is also highlighted [13]. With regard 
to the occurrence of Ro52 antibodies, there are data on 
the clinical relevance in patients with ASS regarding to a 
higher probability of lung involvement, so that we already 
have a clinical guideline for the interpretation of this 
MAA in this area too [14]. Our database was developed 
to obtain further data on the clinical phenotypes and 
diagnostic and prognostic relevance of the other MSAs 
and MAAs in rheumatological clinical practice.

Methods
Study design
A retrospective monocentric analysis of all the orders 
used to determine MSA or MAA incidence from July 
2019 to May 2022 in the inpatient and outpatient sec-
tors in the Department of Rheumatology, Krankenhaus 
Porz am Rhein, Cologne, Germany, was carried out for 
this study. These data were collected from our mono-
centric register, which was created in 2022 and lists all 
patients for whom a myositis antibody was requested by 
a rheumatologist. In order to be able to investigate clini-
cal courses, a systematic collection of all information 
documented in the files was carried out. The study was 
approved by the ethics committee of the University of 
Witten/Herdecke, Germany (Ref: 153/2022).

Laboratory tests
All the MSA and MAA results included in this analysis 
were determined by an external laboratory (Wispling-
hoff Medical Laboratories, Cologne, Germany). Sera 
were tested with a Euroline Autoimmune Inflamma-
tory Myopathies 16 Ag IgG-Immunoblot (Euroimmun, 
Lübeck, Germany) coated with the following 16 MSA 
and MAA- antigens: Mi-2α, Mi-2ß, TIF1γ, MDA5, 
NXP2, SAE1, Ku, PM-Scl100, PM-SCL75, Jo-1, SRP, PL-7, 
PL-12, EJ, OJ, Ro52 and control. In the first step, the test 
strip was incubated with a diluted serum sample. If the 
sample contained specific antibodies, they were bound 
to the antigens. In the next step, an alkaline phosphatase 
(AP)-labelled antibody (conjugate), which binds to the 
specific antibodies, was added. The alkaline phosphatase 
catalysed a colour reaction with the subsequently added 
nitro blue tetrazolium chloride/5- bromo-4-chloro-3-in-
dolyl phosphate (NBT/BCIP). If specific antibodies were 
present in the patient sample, a dark line appeared at the 
respective antigen position. The intensity of the resulting 
staining was proportional to the antibody concentration 
in the sample. The EUROLineScan software was used to 
evaluate the test results. For this study, the following anti-
gens were included in the evaluation process: EJ, PL-7, 
OJ, PL-12, Mi-2α, TIF1γ, MDA5, SAE, NXP2, SRP, Ku, 
PM-Scl100 and PM-Scl75.

Redundant requests, as defined by repeated determi-
nations leading to identical results in each patient, were 
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excluded weakly positive results were also excluded. 
Other studies have shown that the association between 
MSAs or MAAs and IIMs are much greater for patients 
with a clearly positive antibody level than for those with a 
weakly positive level. [9]

For this study, only the data of patients in whom at least 
one MSA or MAA was positive were evaluated. Addi-
tionally, patients with Jo-1 antibodies were excluded due 
to the relatively high level of evidence. A total of 13 dif-
ferent myositis antibody subgroups were examined: EJ, 
PL7, OJ, PL12, Mi-2, TIF1γ, MDA5, SAE, NXP2, SRP, Ku, 
PM-Scl100, and PM-Scl75.

Collected patient data
For all patients whose one of the 13 antibodies described 
above was detected, the patient files were analysed in full 
by the same person up to May 2022. Demographic data 
such as sex and age were documented. The first day of the 
positively determined MSA/MAA was chosen for calcu-
lating age.

The main rheumatological diagnoses and relevant sec-
ondary diagnoses, such as the occurrence of malignan-
cies, were documented for each patient from the doctor’s 
letters from the rheumatology clinic. Cancer-associated 
myositis is defined as the development of both cancer 
and IIM within a 3-year period [15]. Since our cohort 
also includes patients without IIM, the occurrence of a 
malignancy was documented within a 3-year period of 
the first positive myositis antibody determination. This 
study involved detailed and systematic analyses of the 
symptoms that were documented in the clinic. Symp-
toms that could be evaluated as part of a skin manifesta-
tion in the context of an IIM were documented for each 
patient. IIM-related skin changes included rash, Gottron 
signs and papules, heliotrope rash, pruritus, alopecia, 
peripheral ödema, mechanic`s hands, puffy hands, digi-
tal ulcera, periungual telangiectasias and sclerodactyly. In 
addition, the occurrence of Raynaud’s syndrome myalgia/
muscle weakness, arthralgia, arthritis, dyspnoea at rest/
on exertion, fever > 38  °C, fatigue and weight loss was 
analysed using the available data. All therapies that the 
patient had received in his medical history with a rheu-
matological indication were included.

The following therapies were included in the analy-
sis: methotrexate, chloroquine/hydroxychloroquine, 
sulfasalazine, azathioprine, rituximab, mycophenolate 
mofetil, cyclophosphamide, leflunomide, baricitinib, 
upadacitinib, tofacitinib, filgotinib, adalimumab, certoli-
zumab, golimumab, infliximab, etanercept, secukinumab, 
ixekizumab, belimumab, abatecept, apremilast, immu-
noglobulins, anakinra, canakinumab, guselkumab, 
ustekinumab, tacrolimus, ciclosporin and voclosporin.

Diagnostic groups
For further evaluation of the data, the patients were 
divided into three diagnostic groups: IIM, other IRD and 
no IRD. The first group, IIM, includes anti-synthetase 
syndrome (ASS), dermatomyositis (DM), polymyositis 
(PM), overlap-myositis (OM), immune-mediated nec-
rotizing myopathy (IMNM) and inclusion body myositis 
(IBM). The second group, other IRD, was defined on the 
basis of the following diagnosis: systemic sclerosis (SSc), 
systemic lupus erythematosus (SLE), undifferentiated 
connective tissue disease (UCTD), rheumatoid arthritis 
(RA), spondyloarthritis (SPA) and other IRDs as giant cell 
arteritis, cryoglobulinaemic vasculitis, Behçet’s disease, 
granulomatosis with polyangiitis, microscopic polyangi-
itis, eosinophilic granulomatosis with polyangiitis, pri-
mary sjogren syndrome, mixed connective tissue disease 
and interstitial pneumonia with autoimmune features. 
All the other main diagnoses were assigned to the group 
with no IRD.

Statistical analysis
Due to the heterogeneous group described here, the 
descriptive presentation of the data was placed at the 
forefront of the analysis. The data were described by 
measures of central tendency (mean) and dispersion 
(standard deviation (SD)). All the statistical analyses and 
figures were generated using Microsoft Excel version 
2307.

Results
Distribution of the examined antibodies
In the defined time interval from July 2017 to May 2022, a 
total of 71,597 determinations of individual myositis anti-
bodies were determined by the laboratory of our centre. 
Of these determinations, 1446 tests were positive. After 
excluding duplicate determinations of the same antibody 
and after excluding the Jo-1 antibody, 236 values ​​were 
found to be relevant. The defined MSAs/MAAs where 
determined in 209 patients. The distribution of antibod-
ies in the cohort is shown in Table 1. Patients with more 
than one positive antibody were not excluded. The num-
ber of positively determined MAAs was greatest (Pm-
Scl75: n = 54, PMScl75: n = 44 and Ku: n = 41). Among the 
MSA patients, Pl7 antibodies (n = 24) were the most com-
mon, followed by Mi-2, TIF1γ, Pl12, NXP2 and SRP. SAE, 
OJ, MDA5 and EJ represented rather smaller subgroups, 
occurring in 4 to 7 patients in the cohort.

Duplicate determinations of different autoantibodies in 
one patient were performed for 21 patients (10.0%). Six-
teen patients (7.7%) had an MSA combined with one or 
more MAA. The occurrence of 2 or more MSAs is shown 
in 5 patients (2.4%). In general (MSAs and MAAs) the 
most frequent was the simultaneous occurrence of 2 anti-
bodies (n = 17), followed by 3 different antibodies (n = 3). 



Page 4 of 10Schumacher et al. Arthritis Research & Therapy          (2024) 26:132 

In one patient, 5 different MSAs/MAAs were positively 
detected (Table 2).

If all patients in whom more than one of the investi-
gated antibodies was positive were divided into the three 

diagnostic groups, this group had a relatively greater pro-
portion of IIM patients (IIM, n = 9 [42,9%]; other IRD, 
n = 5 [23,8%]; no IRD, n = 7 [33,3%]; in contrast to the 
entire cohort.

Patient demographics and characteristics
69% of the 209 examined patients were female. The mean 
(SD) age was 60.5 (+-5.6) years. The patients were divided 
into three diagnostic groups. 38 patients were diag-
nosed with idiopathic inflammatory myopathy (18%), 90 
patients were diagnosed with IRD other than IIM (43%) 
and 82 patients (39%) were not diagnosed with an IRD 
(Fig. 1). In our cohort from everyday practice in a rheu-
matology clinic, the IIM group represented the smallest 
group. Patients with other IRDs or without IRDs more 
frequently existed with a similar number of patients.

Further characterization of the group of IIM and the 
group of other IRD is shown in Table 3. In the group of 
IIM the diagnosis of OM was most common, followed 
by DM and PM, with ASS being diagnosed the least 
frequently. In the group of other IRD, most patients 
were diagnosed with rheumatoid arthritis (RA) (n = 32) 
or undifferentiated connective tissue disease (UCTD) 
(n = 25).

MSAs and MAAs in the diagnostic groups
According to the absolute numbers of MSAs/MAAs 
present in the three diagnostic groups, some antibod-
ies did not occur at all in the IIM group, which may also 
be due to the smaller number of patients in this group 
(Fig. 2).

According to the relative consideration of the diagnoses 
in the individual antibody groups, PL7 and PL12 antibod-
ies occurred more frequently in the group with no IRD 
than in the group with other IRDs, but Mi-2 and MAA 
(Pm-Scl100, Pm-Scl75 and Ku) occurred more frequently 
in the group with other IRDs than in the group with no 
IRD.

Table 1  Number of patients in whom at least one MSA/MAA 
was positive (patients with several positive antibodies not 
excluded). MSA: myositis-specific antibodies, MAA: myositis-
associated antibodies
Positive determined antibody Number of 

patients in 
the antibody-
groups, n (%)

MSA
  EJ 4 (1.7)
  PL7 24 (10.2)
  OJ 7 (3.0)
  PL12 12 (5.1)
  Mi-2 13 (5.5)
  TIF1γ 13 (5.5)
  MDA5 5 (2.1)
  SAE 7 (3.0)
  NXP2 11 (4.7)
  SRP 10 (4.2)
MAA
  Ku 41 (17.4)
  PM-Scl100 44 (18.6)
  PM-Scl75 45 (19.1)

Table 2  Frequency of simultaneously positive MSAs/MAAs in the 
cohort and the diagnoses of the patients. All diagnoses without 
patient numbers represent n = 1 (IIM: idiopathic inflammatory 
myopathy, other IRD: inflammatory rheumatic disease other 
than IIM; no IRD: no inflammatory rheumatic disease; ASS: anti-
synthetase syndrome; DM: dermatomyositis; PM: polymyositis; 
OM: overlap-myositis; SSc: systemic sclerosis; SLE: systemic 
lupus erythematosus; UCTD: undifferentiated connective tissue 
disease; RA: rheumatoid arthritis; SPA: spondyloarthritis; other: 
giant cell arteritis, cryoglobulinemic vasculitis, behçet’s disease, 
microscopic polyangiitis, primary sjögren syndrome, mixed 
connective tissue disease)
N (= 21) MSA/MAA Diagnosis
6 PM/Scl-75 + PM/Scl-100 OM (n = 4), DM, UCTD
1 PM/Scl-75 + EJ No IRD
1 PM/Scl-100 + NXP2 DM
1 PM/Scl-100 + Ku UCTD
1 Ku + OJ No IRD
2 Ku + PL12 No IRD, OM
2 Ku + PL7 UCTD, no IRD
1 PL7 + PL12 No IRD
1 PL7 + NXP2 No IRD
1 TIF1γ + SAE OM
1 PM/Scl-75 + PM/Scl-100 + Ku No IRD
1 PM/Scl-75 + PM/Scl-100 + PL12 OM
1 Mi-2 + TIF1γ + MDA5 RA
1 Ku + OJ + SAE + NXP2 + SRP UCTD

Fig. 1  Relative frequency of the diagnostic groups in the whole examined 
cohort (IIM: idiopathic inflammatory myopathy; other IRD: other inflam-
matory rheumatic disease than IIM; no IRD: no inflammatory rheumatic 
disease)
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Considering the diagnosis groups, it also becomes clear 
that, in the present setting, there was a relevant propor-
tion of patients in the group with no IRD for each anti-
body examined. A diagnosis based on the antibody alone 
is of course not possible, but the diagnostic relevance of 
MSAs/MAAs in the no IRD group will be shown by the 
further clinical course in this cohort (Fig. 3). In addition, 
OJ antibodies and SRP were present in a particularly high 
proportion of the no IRD group, whereas Mi-2 and SAE 
are mainly present in the group of other IRD. In the diag-
nostic subgroups of UCTD and RA, there is also an accu-
mulation of several antibodies. In total, positive RF and/
or ACPA were found in 10 of the 32 patients (31%) with 
a diagnosis of rheumatoid arthritis and positive myositis 
antibodies. Thus, the majority of patients with RA in our 
cohort did not have positive RF or ACPA.

A closer look at the IIM group confirmed various ten-
dencies described in the literature. TIF1γ, MDA5 and 
SAE were increasingly detected in the DM group. The 
examined MAAs (Pm-Scl100, Pm-Scl75 and Ku) in the 

IIM group were mainly found in the diagnostic subgroup 
of OM.

Positive antisynthetase antibodies were determined in 
47 patients (23%). According to the doctor’s letter, only 
2 patients (1%) were diagnosed with ASS. If the Connors 
criteria for ASS were applied to our cohort, the diagnosis 
of ASS could be made in 25 patients (12%) [16].

Clinical features of the cohort
Regarding the clinical features, the present results in 
our cohort show that there are groups of symptoms that 
occur in 100% of the patients in the respective antibody 
groups. This relates to the symptoms of IIM related skin 
changes in the MDA5-group as well as to the myalgia/
muscle weakness in the SAE-group (Fig.  4). However, 
these groups also included patients from the diagnosis 
groups no IRD and other IRD. Other symptoms such 
as arthralgias were present in all diagnostic groups. 
Arthritis was more common in the OJ, MDA5 and MAA 
groups. Fever was more common in the dermatomyosi-
tis-associated antibody groups MDA5 and Mi2.

Table 3  Number of patients in the diagnostic groups (IIM: idiopathic inflammatory myopathy; other IRD: inflammatory rheumatic 
disease other than IIM; no IRD: no inflammatory rheumatic disease; ASS: anti-synthetase syndrome; DM: dermatomyositis; PM: 
polymyositis; OM: overlap-myositis; SSc: systemic sclerosis; SLE: systemic lupus erythematosus; UCTD: undifferentiated connective 
tissue disease; RA: rheumatoid arthritis; SPA: spondyloarthritis; other: giant cell arteritis; cryoglobulinemic vasculitis, behçet’s disease; 
microscopic polyangiitis; primary sjögren syndrome; mixed connective tissue disease)
Number of patients in the diagnostic groups, n = 209 (%)
IMM, 37 (17.7) Other IRD, 90 (43.1) No IRD, 

82 (39.2)
DM, 9 (4.3) PM, 7 (3.3) ASS, 2 (1.0) OM, 19 

(9.1)
SSc, 5 (2.4) SLE, 9 (4.3) UCTD, 25 

(12.0)
RA, 32 (15.3) SPA, 9 (4.3) Other, 10 

(4.8)
No IRD,
82
(39.2)

Fig. 2  Distribution of MSAs/MAAs and their absolute level of detection in the diagnostic groups (IIM: idiopathic inflammatory myopathy, other IRD: 
inflammatory rheumatic disease other than IIM; no IRD: no inflammatory rheumatic disease)

 



Page 6 of 10Schumacher et al. Arthritis Research & Therapy          (2024) 26:132 

Frequency of malignancy occurrence depending on 
antibody status
In the present cohort, we observed the greatest rela-
tive frequency of malignancies in the SAE (0,43), SRP 
(0,40) and TIF1γ (0,31) antibody subgroups. Among the 
MAA and anti-synthetase antibody groups, there was a 
tendency to be a lower probability of malignancy than 
among the antibody group, which can be related to der-
matomyositis (Table 4).

Therapy used in the cohort and depending on antibody 
status
A total of 17 different therapeutic agents were used in 
our cohort (Supplementary figure S1). A closer look at 
the immunomodulating therapies used showed that the 
patient groups treated with methotrexate (n = 45) and an 
antimalarial agent (chlororquine/hydroxychloroquine, 
n = 30) clearly represented the largest groups. Relatively 
speaking, these two groups included a greater propor-
tion of patients with MAA than with MSA. With other 
therapies, such as cyclophosphamide, the distribution of 
the antibodies found in the therapeutic groups was more 
homogeneous.

Discussion
The clinical relevance of MSAs/MAAs has been exam-
ined in many cohorts consisting of patients who have 
IMM [2, 8]. Patients who were treated at university 

hospitals due to serious organ involvement were often 
included. Health insurance data from large registries 
are limited by the insufficient specificity of International 
Classification of Diseases (ICD) codes for patients with 
IIMs, as the classification system is currently changing 
[17]. In our registry, patients are classified based on the 
medical diagnosis in the doctor’s letters and not based on 
the ICD codes, which represents a closer connection to 
clinical reality.

According to our cohort, the IIM subgroup had the 
smallest percentage (17.7%), and the percentages of 
patients in the no IRD and other IRD groups were simi-
larly large (39.2% and 43.1%, respectively). Therefore, 
myositis antibodies occur in rheumatological practice to 
a relevant extent in patients without IIMs. Considering 
the clinical phenotype, there are also clinical manifesta-
tions related to an antibody, which can be observed in 
all three groups. This finding provides insight into the 
relevance of these antibodies and the need to reclassify 
our picture of the importance of these antibodies in these 
patients.

The data regarding positive MSAs/MAAs and the 
association with malignant diseases in cohorts, includ-
ing patients without IIMs, are very limited. When com-
paring our data with those from IIM cohorts, similar 
trends regarding the increased occurrence of malignan-
cies in patients with TIF1γ and SAE and the rather low 

Fig. 3  Diagnosis in the antibody subgroups. The distribution of the different diagnoses was visualized in the different antibody subgroups in a heatmap. 
The numbers in boxes indicate the percentage of patients positive for a particular diagnosis in an antibody subgroup. The numbers of patients within 
each subgroup are indicated on the right of each antibody and above the diagnosis groups (IIM: idiopathic inflammatory myopathy; other IRD: inflamma-
tory rheumatic disease other than IIM; IRD: no inflammatory rheumatic disease; ASS: anti-synthetase syndrome; DM: dermatomyositis; PM: polymyositis; 
OM: overlap-myositis; SSc: systemic sclerosis; SLE: systemic lupus erythematosus; UCTD: undifferentiated connective tissue disease; RA: rheumatoid ar-
thritis; SPA: spondyloarthritis; Other: giant cell arteritis, cryoglobulinemic vasculitis; Behçet’s disease, microscopic polyangiitis, primary Sjogren syndrome, 
mixed connective tissue disease)
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association with malignancy with antisynthetase anti-
bodies were reproduced [18–20].

In our cohort, the occurrence of multiple MSAs/MAAs 
in one patient was found in 21 cases (10.0%). Other stud-
ies have shown multiple occurrence in (19.3%) of IIM 
patients and (12.5%) of non IRD patients. In addition, 
as previously described, we were able to confirm the 
increased cooccurrence of anti-PM/Scl-75 and anti-PM/
Scl-100. [9] The occurrence of multiple antibodies in one 
patient represents a higher probability of the presence of 
IIMs in our cohort.

Myositis line blot assays show high specificity but low 
sensitivity. As stated in other studies, we can confirm 
that MSAs/MAAs play an important role in further elu-
cidation and differentiation of suspected IIMs [21]. This 
method should not be used for screening for suspected 
inflammatory myopathy. In our study, the importance of 
MSAs/MAAs in patients with another type of IRD also 
became clearer since a specific pattern of symptoms can 
be recognized even in patients without IIMs. In addition, 
further follow-up data are needed to clarify the relevance 
of myositis antibodies in patients who do not have IRD. 

Table 4  Absolute and relative frequency of malignancy 
occurrence in the antibody subgroups
Antibody subgroup absolute frequency 

of malignancies
relative fre-
quency for 
malignancy

EJ (n = 4) 1 0.25
PL7 (n = 24) 3 0.13
OJ (n = 7) 2 0.29
PL12 (n = 12) 1 0.08
Mi-2 (n = 13) 2 0.15
TIF1γ (n = 13) 4 0.31
MDA5 (n = 5) 0 0
SAE (n = 7) 3 0.43
NXP2 (n = 11) 2 0.18
SRP (n = 10) 4 0.40
PM-Scl100 (n = 44) 5 0.11
PM-Scl75 (n = 45) 4 0.09
Ku (n = 41) 6 0.15

Fig. 4  Clinical features of the patients in the antibody subgroups. The distribution of the different clinical symptoms was visualized in the different anti-
body subgroups in a heatmap. The numbers in boxes indicate the percentage of patients positive for a particular clinical future in the antibody subgroup. 
The numbers of patients within each subgroup are indicated on the right of each antibody. IIM related skin changes, including rash, Gottron signs and 
papules, heliotrope rash, pruritus, alopecia, peripheral edema, mechanic hands, puffy hands, digital ulcers, periungual telangiectasias, sclerodactyly were 
added together
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The group of patients in our cohort was preselected by 
referral to the rheumatologist and by the decision of the 
rheumatologist to determine the myositis antibodies. In 
this group of patients without IRDs, further investigation 
of the clinical course is certainly useful.

In our everyday clinical practice, all patients with posi-
tive myositis antibodies and respiratory symptoms are 
presented to the pulmonologist, even if they have no 
other symptoms of CTD. A closer look at the course of 
this patient without IRD and positive myositis antibodies 
can provide valuable insights into possible predictive fac-
tors for the occurrence of IIM with or without ILD in the 
future. This could also provide a more precise definition 
of which patients without IIM the myositis antibodies are 
relevant for. It is striking that there was still a large quan-
titative mismatch between the number of determined 
myositis antibodies and the number of positive results. 
Better evidence regarding the diagnostic and prognos-
tic significance of MSAs/MAAs could also be helpful in 
terms of cost-effectiveness. It might then be possible to 
determine the specific MAAs/MSAs in special clinical 
constellations.

When comparing the clinical phenotypes of dermato-
myositis-associated antibodies in our cohort with those 
in IIM cohorts, there were both consistent and novel 
clinical patterns. In our cohort, the previously described 
increased incidence of arthralgia in patients with MDA5 
antibodies was confirmed [22, 23]. The rather amyopathic 
course of the patients with MDA5 antibodies could 
also be reproduced in our data. In contrast to what has 
been described in the literature, patients with TIF1γ or 
SAE also exhibited more frequent occurrence of myalgia 
and muscle weakness in our cohort. [24]. The increased 
occurrence of IIM-related skin changes in patients with 
SAE antibodies was confirmed in our cohort, whereas 
this tendency was not as clear in our TIF1γ group [25]. 
The pattern of Mi-2-positive patients also fits the litera-
ture, with frequent occurrence of myalgia and muscle 
weakness and rare occurrence of dyspnoea [12].

With regard to antisynthetase antibodies, there was a 
surprisingly low proportion of patients with symptoms 
of dyspnoea in our cohort, which is certainly also related 
to the large proportion of patients with no IRD in these 
groups [26].

From the IMNM group, we examined the SRP anti-
bodies in our group. We were able to reproduce the 
increased occurrence of muscular symptoms as previ-
ously described, although arthralgia and IIM-related skin 
changes were relatively frequent in our whole cohort [27].

In our group of MAA, as described in the literature, 
an increased occurrence of Raynaud’s syndrome can be 
observed, which must be considered in connection with 
the association with systemic sclerosis [7]. In addition, 
we also observed frequent IIM-related skin changes and 

muscular symptoms in this group. The increased occur-
rence of arthralgias in almost all antibody groups could 
be due to the selection of patients with one of the most 
common symptoms for referral to rheumatology.

There is no antibody-specific therapy recommenda-
tion for patients with IRD and positive MSAs/MAAs. 
However, in our cohort, the proportion of patients 
with MAAs in the groups treated with methotrexate or 
hydroxychloquine was greater than the proportion of 
patients with MSA. Other treatments used did not show 
any clear trends regarding antibody status. The patients 
were controlled according to organ involvement. From 
the example of our group treated with cyclophospha-
mide, it becomes clear that this therapy decision was not 
made dependent on the antibody status.

Our study has also limitations. First, the study was 
a single-center study. The retrospective data collec-
tion also represents a limitation. However, this creates 
a base of patient cases that offers the possibility for spe-
cific prospective studies. The diagnoses of IIM and other 
IRDs were taken from the documentation of the treat-
ing rheumatologist. A possible correction regarding the 
classification criteria was not made, which, on the one 
hand, makes comparability more difficult but, on the 
other hand, can improve the clinical reference. Using 
the example of antisynthetase antibodies, a discrepancy 
in the number of clinical diagnoses of ASS compared to 
the number of patients who meet the Connors criteria 
was also found. Due to the retrospective data analysis, 
we decided against an evaluation based on classification 
criteria.

Due to the better sensitivity and specificity of clearly 
positive MSAs/MAAs than weakly positive MSAs/MAAs 
described in other studies [9], only patients with clearly 
positive antibodies were included in our study. Every day, 
clinical practice shows that even weakly positive MSAs/
MAAs can have clinical relevance for individual cases, 
which is also controversial in the literature [2]. During 
the investigation period of 3 years, an antibody was con-
sidered positive if it was positive once. Since the patients 
were in different phases of treatment, no distinction was 
made as to whether the antibody was confirmed again in 
an examination or not. This could therefore also include 
false positive cases. The exclusion of common myositis 
antibodies results in poorer comparability. However, this 
enabled us to carry out a particularly detailed evaluation 
of the rarer antibodies to increase the available data in 
this area. Basically in clinical practice a re-testing should 
be carried out in the case of multiple positive MAA or 
MSA.

Important strengths of these studies are the direct ref-
erence to everyday clinical practice in rheumatology, the 
relatively high number of antibodies that are otherwise 
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rare, and the detailed evaluation of the clinical features of 
the respective patients.

Conclusions
MSA and MAA are playing an increasingly important 
role in the diagnostics and therapeutic management of 
IIM. In our cohort, we were able to show that a relevant 
proportion of patients with positive myositis antibod-
ies did not have idiopathic inflammatory myopathies or 
inflammatory rheumatic diseases. When looking at all 
patient groups, overarching clusters of clinical manifes-
tations can be seen. This gives us an indication of the 
importance of MSA/MAA in patients without IIM. This 
finding indicates the importance of myositis autoanti-
bodies in this group of patients. However, further stud-
ies on the course of symptoms and examination results 
in patients without inflammatory rheumatic diseases and 
with positive myositis antibodies are necessary.
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