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Abstract 
Objective

Today, the contribution of myositis-specific autoantibodies (MSA) in the diagnostic workup of idiopathic inflammatory 
myopathies (IIM) is on the rise. The aim of this study was to document MSA frequency as detected by lineblot in a set 

of consecutive MSA requests and to correlate the results with clinical diagnosis, IIM subtype and indirect 
immunofluorescence (IIF) findings. Additionally, a comparison between two lineblots was performed.

Methods
A total of 118 consecutive samples of patients with suspicion of IIM were analysed on IIF and two lineblots. 

A total of 107 patients with autoimmune rheumatic diseases served as controls.

Results
MSA were detected in 55% of IIM patients (n=31) and 7.9% (n=12) of patients without clinical diagnosis of IIM or 

myositis overlap syndrome. All the IIM patients had a MSA-compatible clinical subtype. There was no to fair agreement 
between both lineblots for the individual antibodies, with most discrepancies observed for anti-TIF1γ (κ=-0.021), 

anti-SRP (κ=-0.006) and anti-SAE (κ=0.395). Differences between both assays were mostly observed in the non-IIM 
patients, also showing significantly lower blot signal intensities compared to IIM patients (p=0.0013). 

MSA in the non-IIM patients frequently showed an incompatible IIF pattern. 

Conclusion
Lineblot seems to be an interesting tool for MSA detection in a clinical context, allowing the identification of clinical 

subtypes. However, considerable caution must be exercised in interpreting the results in case of low positive MSA 
signal intensity, discordant lineblot results and/or an incompatible IIF pattern. 
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Introduction
The idiopathic inflammatory myopa-
thies (IIM) are a heterogeneous group 
of acquired muscle diseases with dis-
tinct clinical, serological and histologi-
cal features. The historical classifica-
tion of IIM initially included 2 main 
subgroups: polymyositis (PM) and der-
matomyositis (DM) (including juvenile 
DM (jDM) (1). The most recent classi-
fication strategies describe several main 
entities: DM (including the amyopathic 
subset), overlap myositis including 
mainly the anti-synthetase syndrome 
(ASS), immune mediated necrotising 
myopathy (IMNM), inclusion body 
myositis (IBM) and PM (2-4).
Making a correct diagnosis of IIM is 
challenging but essential because of 
their association with malignancy and 
systemic autoimmune rheumatic dis-
eases (SARD), the possibility of (multi) 
organ involvement and treatment im-
plications (5). Traditionally, the diag-
nostic confirmation of patients with a 
suspect medical history and clinical ex-
amination is based on laboratory tests 
(serum muscle enzymes), muscle and/
or skin biopsy and instrumental inves-
tigations (electromyography and MRI) 
(1, 6). A newer approach includes the 
detection of autoantibodies, which have 
been identified in about 50% of the IIM 
patients (3, 7-9). Autoantibodies in my-
ositis are traditionally subdivided in 
myositis specific antibodies (MSA) and 
myositis associated antibodies (MAA). 
MSA are predominantly disease spe-
cific and, with some exceptions, mutu-
ally exclusive, where MAA can also be 
found in other SARD and are frequent-
ly present in IIM overlap disease (for 
review see (10)). Both MSA and MAA 
are associated with specific clinical fea-
tures and allow categorisation of IIM 
patients in subsets with different prog-
nosis and treatment response (11, 12). 
Historically, the number of MSA was 
very limited and their detection was 
confined to research laboratories using 
laborious and time-consuming con-
ventional techniques, mostly immu-
noprecipitation using [35S]-methionine 
labelled K562 cell extract and RNA 
immunoprecipitation with silver stain-
ing (13). Later on, several newly char-
acterised MSA were identified in for-

merly ‘seronegative’ IIM patients (e.g. 
anti-TIF1γ, anti-NXP2, anti-MDA5, 
anti-SAE, anti-HMGCR). The growing 
awareness of the importance of MSA 
and MAA has led to the integration of 
anti-Jo1 in the 2017 EULAR/ACR clas-
sification criteria for IIM (4). The inclu-
sion of more MSA in future revisions 
of these criteria is currently being dis-
cussed (2, 14, 15). Within this context, 
the last years, several immunoassays 
for the detection of these antibodies 
have become commercially available. 
We expect that the wider accessibility 
of MSA will allow better and earlier 
diagnosis, as well as characterisation 
of patients suspect for IIM. These as-
says are, however, not standardised, 
using variable techniques and antigen 
sources, and data on their routine use 
are scarce (8, 16-18). 
The aim of this study was to document 
the frequency of MSA as detected by 
two lineblot assays in a set of consecu-
tive patients with MSA requests and 
to correlate the MSA results with the 
clinical diagnosis, the IIM subtype and 
the indirect immunofluorescence (IIF) 
findings. Additionally, a comparison of 
both lineblots was performed.

Patients and methods 
Samples 
In total, 118 consecutive samples with 
an MSA request in the context of sus-
picion of IIM between December 2014 
and March 2017 were included in this 
study (in the case of multiple samples 
per patient, only the first sample was 
included). Globally, 61% of patients 
were female and the median age was 
51 years (range 3–86). Clinical diag-
nosis (clinical definite IIM [cDIIM], 
clinical probable IIM [cPIIM], immune 
mediated inflammatory disease (IMID) 
with myositis overlap not excluded or 
IIM excluded) was documented ret-
rospectively by the treating physician 
using a standardised questionnaire in 
May 2017. In the case that MSA were 
detected, the medical records were ad-
ditionally reviewed by YP or JD to de-
termine the IIM-subtype. In the stand-
ardised questionnaire the variables for 
the EULAR/ACR probability score of 
the new IIM classification criteria were 
also documented (4). The EULAR/
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ACR probability score was calculated 
for all clinically diagnosed IIM pa-
tients (for more details on the EULAR/
ACR probability score see http://www.
imm.ki.se/biostatistics/calculators/
iim/). In addition, a set of 107 controls 
[50 systemic sclerosis (SSc), 29 sys-
temic lupus erythematosus (SLE) and 
28 rheumatoid arthritis (RA) patients] 
were also included in the study. 
All serum samples were obtained as 
part of routine analysis for MSA. The 
study was performed according to the 
Declaration of Helsinki and approved 
by the Local Hospital Ethics Commit-
tee (EC UZG 20170283); no informed 
consent was needed for this retrospec-
tive analysis.

Laboratory analysis
Two lineblots and IIF analysis for an-
tinuclear antibodies (ANA) were per-
formed on all samples. The EUROLine 
Autoimmune inflammatory myopa-
thies 16 Ag (AIM16, Euroimmun AG, 
Lübeck, Germany) and the MYOS-
12DIV-24 Blue Diver dot blot (MYO12, 
D-Tek, Mons, Belgium) were applied 
according to the manufacturer’s instruc-
tions using the Euroblotmaster and Blue 
Diver instrument, respectively. These 
assays contain both the following an-
tigens: Jo1, PL7, PL12, EJ, SRP, Mi2, 
MDA5, TIF1γ, SSA/Ro52kD, SAE and 
NXP2. The OJ, Ku, PM/Scl-100 and 
PM/Scl75 antigens are additionally pre-
sent on the AIM16 blot, the HMGCR 
antigen on the MYO12 blot. Results 
were digitised using a calibrated scan-
ner, and absolute signal intensities were 
imported by a computer programme for 
further analysis (EUROLineScan and 
Dr Dot software, respectively). MSA 
positivity was defined based on positiv-
ity in at least one of both lineblot assays 
using cut-off values as proposed by the 
manufacturers (positive if >10 arbitrary 
units [AU]). Data on the MAA (anti-Ku, 
anti-Ro52 and anti-PM/Scl) were ex-
cluded from further analysis. 
ANA IIF analysis was performed on 
HEp-2 cells according to the manufac-
turer’s instructions (Inova diagnostics, 
San Diego, CA), using a serum dilution 
of 1:40 in order to obtain high sensitiv-
ity. Pattern assignment was performed 
according to the ICAP guidelines and 

compared with the theoretically ex-
pected ANA IIF pattern, based on the 
observed MSA (18) (see Table SI in 
the Supplementary data). For the anti-
HMGCR antibodies, the IIF pattern as 
described by Musset and colleagues 
was evaluated (19).

Data analysis 
For comparison of proportions, Chi-
square testing with Yates’ correction for 
continuity was applied. For comparison 
of two independent samples, Mann-
Whitney was applied. Two sided p-val-
ues <0.05 were considered significant. 
Cohen’s kappa (κ) statistics was used 
for comparison of the lineblot results 
(20). Statistical analysis was performed 
with MedCalc (Mariakerke, Belgium). 

Results
Characterisation of the 
consecutive routine cohort
All 118 consecutive samples were ret-
rospectively categorised for clinical 
diagnosis. In total, 31 patients were cat-
egorised as IIM (26%, 20 cDIIM and 11 
cPIIM) and 29 as IMID with myositis 
overlap not excluded (25%). In 46 pa-
tients (39%) IIM was excluded at the 
moment of the retrospective review. 
No data were available for 11 patients 
(9%). One patient showed myopathic 
features without IIM (drug-induced 
rhabdomyolysis). 

Frequency of MSA and 
comparison between lineblots
MSA were detected in 17 of 31 IIM-
patients (55%) (positivity was defined 
based on a positive signal intensity on 
at least one lineblot), and in 25 (21%) of 
the global consecutive cohort. The sen-
sitivity for the individual lineblots was 
35% for AIM16 and 48% for MYO12. 
See Table I for an overview of the MSA 
detected in patients and controls. The 
highest frequencies in IIM patients 
were observed for anti-HMGCR (13%, 
n=4), anti-Mi-2 (13%, n=4), anti-Jo1 
(10%, n=3) and anti-TIF1γ (6%, n=2). 
No multiple MSA reactivities were ob-
served. Remarkably, 23% of the MSA 
in IIM patients were only observed in 
1 lineblot system, which could not be 
explained by differences in the antigens 
present on the lineblots. 

MSA were also observed in 12 patients 
(7.9%) without a clinical diagnosis 
of IIM or myositis overlap syndrome 
(combined specificity 92%, AIM16 
specificity 97%, MYO12 specificity 
95%), 3 of them were observed in the 
consecutive cohort, 9 in the control 
group. The reactivities observed in 
these patients were anti-TIF1γ in 6 [3 
SSc,1 SLE, 1 RA and 1 IIM excluded]; 
anti-SRP in 1 [RA]; anti-SAE in 3 [1 
SSc, 1 RA and 1 IIM excluded]); anti-
Mi2 in 1 [SLE]; anti-Jo1 in 1 [IIM ex-
cluded]); all showing reactivity in only 
one lineblot system. Finally, MSA (2 
anti-SRP, 1 anti-PL7, 1 anti-TIF1γ, 1 
anti-Jo1 and 1 anti-Mi2) were also de-
tected in 6 patients with non-conclusive 
autoimmune features (IIM could not be 
confirmed nor excluded) (see Table I 
and Suppl. Table S2). 
When comparing MSA lineblot results 
on all tested samples with clinical data 
available (n=214), we observed no to 
fair agreement between the two line-
blots for the individual antibodies (more 
details and κ-values are shown in Sup-
pl. Table S3). Discrepancies were seen 
concerning both the novel autoantibod-
ies, as well as established autoantibod-
ies. Most discrepancies were observed 
for anti-TIF1γ, anti-SRP and anti-SAE 
positivity in the non-IIM samples. Nev-
ertheless, differences were also ob-
served in IIM-patients. More details on 
the positive MSA results in patients are 
given in Table II. Details on the positive 
MSA results in other samples are given 
in a Supplementary Table S2.

MSA positivity in relation to ANA IIF 
pattern and lineblot signal intensities 
Figure 1 shows a comparison of MSA 
blot signal intensities between IIM, 
non-IIM and IIM not excluded patients 
for both lineblots. In general, low an-
tibody positivity in any of the lineblot 
assays (<20 arbitrary units [AU]) was 
significantly more detected in non-IIM 
versus IIM (77% vs. 12%, p=0.0013). 
MSA presence in relation to the theo-
retically compatible ANA IIF pattern 
was also evaluated (18). In IIM pa-
tients, a compatible IIF pattern was ob-
served in 88% (n=15/17). The remain-
ing 12% showed an incompatible IIF 
pattern (1 anti-EJ showing a nuclear 
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Table I. Overview of the MSA detected in patients and controls by lineblot.

 Combined MSA positivity1 MSA positivity on AIM161 MSA positivity on MYO121

 Global Patients Controls Controls Global Patients Controls Controls Global Patients Controls Controls
 cohort (n,% of IIM IIM not cohort (n,% of (n) IIM not cohort (n,% of (n) IIM not
 (n) total [31]) excluded excluded (n) total [31])  excluded (n) total [31])  excluded
    (total=152) (total=31)    (n)    (n)
   (n) (n) 

Mi2 6 4 (13%) 1a 1 5 3 1 1 4 4  
Jo1 5 3 (10%) 1b 1 5 3 1 1 3 3  
EJ 1 1 (3%)   1 1   1 1  
OJ 0    0     NP   
PL7 1   1 0    1   1
PL12 0    0    0   
NXP2 1 1 (3%)   1 1   1 1  
TIF1γ 9 2 (6%) 6c 1 5 2 2 1 4  4 
SAE  5 g 1 (3%) 3 d  1 1   4 1 3 
MDA5 1 1 (3%)   0    1 1  
SRP 3  1e 2f 1   1 2  1 1
HMGCR 4 4 (13%)   NP    4 4  
Total   36g 17 (55%) 12 6 19 11 (35%) 4 4 25 15 (48%) 8 2

1Details on the 2 lineblots used: D-tek MYOS12DIV-24 Blue Diver dot blot (MYO12) and EUROLine Autoimmune inflammatory myopathies 16 Ag 
(AIM16), combined MSA positivity was defined based on positivity in at least one of both lineblot assays using cut-off values (positive if >10 arbitrary units 
[AU]) as proposed by the manufacturers; SSc: systemic sclerosis, SLE: systemic lupus erythematosus, RA: rheumatoid arthritis, IIM: idiopathic inflamma-
tory myopathy; a 1 SLE;  b 1 IIM excluded c3 SSc, 1 SLE, 1 RA and 1 IIM excluded; d 1 SSc, 1 RA and 1 IIM excluded; e1 RA; f1 RA patient with IIM not 
excluded; g1 MSA positive sample with missing clinical information; NP: antigen not present in the specific lineblot.

Table II. Overview of the MSA results, clinical features and EULAR score of the IIM patients.

Patient nr. MSA MSA blot signal  Clinical Minimal EULAR/ACR Clinical associations
  intensity (AU) Diagnosis score 
  [and method]a   

1 Mi2 100 [DT], 31 [EI] 4/4 cDIIM 3/4 DIIM (99-100%) 4/4 typical DM skin lesions, 4/4 proximal muscle weakness
2 Mi2 61 [DT], 28 [EI]  1/4 PIIM (68%) with CK elevation, no ILD, 1/4 RP, no malignancies
3 Mi2 63 [DT]   
4 Mi2 69 [DT], 35 [EI]   

5 EJ 36 [DT], 37 [EI] cPIIM 6% Suggestive muscle biopsy, no proximal muscle weakness and  
     no CK elevation, no ILD, no arthritis, no RP

6 MDA5 12 [DT] cDIIM DIIM (100%) Proximal muscle weakness without CK elevation, typical DM  
     skin lesions, polyarthritis and ILD

7 NXP2 56 [DT], 78 [EI] cDIIM DIIM (100%) Child with muscle weakness and CK elevation, typical DM  
     skin lesions, extensive calcinosis

8 Jo1 74 [DT], 136 [EI] 2/3 cDIIM 2/3 DIIM (99-100%) 2/3 proximal muscle weakness with CK elevation, 2/3 ILD,  
9 Jo1 73 [DT], 98 [EI] 1/3 pDIIM 1/3 PIIM (66%) 2/3 RP, no arthritis, no skin lesions
10 Jo1 86 [DT], 22 [EI]   

11 HMGCR 91 [DT]  3/4 cDIIM 4/4 PIIM (56-60%) 4/4 proximal muscle weakness with CK elevation, no ILD,
12 HMGCR 55 [DT] 1/4 cPIIM  no arthritis, 1/4 malignancy, 4/4 statin exposure
13 HMGCR 33 [DT]    
14 HMGCR 70 [DT]    

15 SAE 95 [DT], 24 [EI] cDIIM DIIM (99%) Typical DM skin lesions, no proximal muscle weakness, no 
     CK elevation, no ILD, no RP, no malignancies

16 TIF1γ 15 [EI] 2/2 cDIIM DIIM (97%-100%) 2/2 typical DM skin lesions (1 jDM), 2/2 proximal muscle  
17 TIF1γ 86 [EI]   weakness without CK elevation, 1/2 arthritis, 1/2 RP, no ILD,  
     no malignancies

18 to 31 No MSA NA 7/14 cDIIM 2/14 DIIM (96-99%) 11/14 proximal muscle weakness, 11/14 CK elevations, 2/14
   7/14 cPIIM 1/14 PIIM (85%) ILD, 4/14 RP, 2/14 arthritis, no calcinosis, 1/14 malignancies, 
    11/14 (9-45%) 5/14 typical DM skin lesions

DT: D-tek MYOS12DIV-24 Blue Diver dot blot; EI: EUROLine Autoimmune inflammatory myopathies 16 Ag; cDIIM: definite clinical diagnosis of IIM; 
cPIIM: probable clinical diagnosis of IIM; DIIM: definite diagnosis of IIM according to the 2017 EULAR/ACR classification criteria; PIIM: probable diag-
nosis of IIM according to the 2017 EULAR/ACR classification criteria; NA: not applicable; ILD: interstitial lung disease; RP: Raynaud’s phenomenon;   CK: 
creatine kinase; (j)DM: (juvenile) dermatomyositis ; a cut-off values as proposed by the manufacturers (positive if >10 AU) are applied. 
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fine speckled pattern (AC-4) instead of 
the expected cytoplasmic speckled pat-
tern (AC-19/20), 1 anti-SAE showing 
a nuclear coarse speckled pattern (AC-
5) instead of the expected nuclear fine 
speckled pattern (AC-4)). The same re-
sults were also observed using a 1 in 80 
serum dilution. In non-IIM patients, a 
compatible pattern was shown in 54% 
(n=7/13), while 15% (n=2/13) showed 
an incompatible pattern. Using a serum 
dilution of 1 in 80, an incompatible pat-
tern was observed in 38% of samples 
(n=5/13). In four non-IIM samples, the 
ANA IIF analysis was not conclusive. 
In three of them other autoantibodies 
generated a strongly positive ANA IIF 
pattern (centromere pattern), possibly 
masking the MSA-related pattern.

Clinical features in IIM patients
A clinical diagnosis of IIM was made 
by the treating clinician in 31 patients 
(26%) (male: female 11:20, median age 
54 [range 11–86]). An MSA was pre-
sent in 17 (55%) of them. All but one of 
these patients had a MSA-compatible 
clinical IIM subtype. See Table II for an 
overview of the clinical features of the 
MSA+ patients (more details available 
in Suppl. Table S4). All four patients 
with anti-Mi2 positivity had proximal 
weakness, CK elevation and pathogno-
monic skin lesions, consistent with DM 
(Gottron sign/papules, shawl/holster 
sign). One patient positive for anti-TIF1γ 
had typical skin lesions (Gottron sign/

papules, shawl sign), with clinical signs 
of muscle involvement. The other anti-
TIF1γ positive patient equally showed 
typical skin lesions (heliotrope erythe-
ma of the eyelids, Gottron sign/papules, 
periungual erythema), with Raynaud’s 
phenomenon, arthritis, calcinosis and 
clinical muscle involvement, consistent 
with juvenile DM. Neither of these two 
patients had a history of malignancy, 
nor was malignancy detected during 
work-up. The patient that was positive 
for anti-MDA5, suffered from muscle 
weakness, skin lesions, polyarthritis 
and interstitial lung disease, although 
not rapidly progressive. The anti-NXP2 
positive patient was a young girl with 
muscle weakness, skin lesions and ex-
tensive calcinosis. The three patients 
that were anti-Jo1 positive, all had a 
clinical phenotype of ASS, although the 
classic triad of polyarthritis, interstitial 
lung disease and muscle involvement 
was not always present. Finally, all four 
patients with anti-HMGCR positivity 
were diagnosed with a necrotising in-
flammatory myopathy and had previ-
ous statin exposure. Only the anti-EJ 
positive patient had a less compatible 
clinical phenotype, with myalgia and 
IIM suggestive muscle biopsy. 

EULAR/ACR probability score 
calculation 
The EULAR/ACR probability score of 
the new classification criteria for IIM 
was calculated for all IIM patients. 

Patients in the MSA+ IIM group had 
a significantly higher EULAR/ACR 
probability score compared to patients 
in the MSA negative (MSA-) IIM 
group (median 99% vs. median 24%, 
p=0,0010). See Table II for an overview 
of the EULAR/ACR probability score 
of the patients (more details available 
in Suppl. Table S4). In the MSA+ IIM 
group, 10 out of 17 patients (59%) had 
a probability score of ≥90%, and could 
thus be EULAR/ACR classified as defi-
nite IIM (DIIM). Additionally, six of 
17 patients (35%) had a score between 
55% and <90%, which is required for 
the EULAR/ACR classification as 
probable IIM (PIIM). In the MSA- IIM 
group, in contrast, only two out of 14 
patients (14%) had a probability score 
compatible with DIIM and one out of 
14 (7%) with PIIM. 

Discussion
Historically, the diagnosis and classi-
fication of IIM was based on clinical 
examination, muscle enzymes, electro-
myography and muscle biopsy (1, 6). 
Newer diagnostic/classification strat-
egies include the evaluation of MSA. 
Consequently, anti-Jo1 was integrated 
in the new EULAR/ACR classification 
criteria (2, 4, 22-25) and it is likely that 
more MSA will be incorporated in fu-
ture updates (26). 
Recently, several lineblots for the de-
tection of MSA have become commer-
cially available (7-9, 17, 27). These 

Fig. 1. Comparison of the MSA positive signal intensities between IIM, non-IIM, IIM not excluded patients for both lineblots. A: D-tek lineblot, B: Euroim-
mun lineblot. Mann-Whitney testing was performed to compare signal intensities between subsets. Two sided p-values <0.05 were considered significant*.
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assays have the advantage of being 
fast and easy methods and allow simul-
taneous routine testing of multiple au-
toantibodies. In contrast, they are only 
validated to a limited extent in different 
disease cohorts as well as unselected 
patients (28-30).
In our study, we applied two lineblot as-
says on a consecutive cohort of patients 
with suspicion for IIM, representing the 
real life routine diagnostic context in 
which these assays will be used. Glob-
ally, MSA were detected in 21% of our 
unselected routine cohort (based on 
positivity in at least one lineblot), with 
68% detected in the clinically diag-
nosed IIM patients, 20% in the patients 
where IIM could not be excluded nor 
confirmed, but also 12% in the non-IIM 
patients (combined specificity of 92%). 
The latter two groups illustrate the chal-
lenges of using lineblot in a diagnostic 
context of low to moderate clinical sus-
picion. Moreover, the presence of MSA 
in non-IIM patients was also confirmed 
in our control groups. In these controls, 
we mostly observed anti-TIF1γ and 
anti-SAE (reactivity in only one line-
blot, mostly with low signal intensity), 
with several anti-TIF1γ within our SSc 
cohort (6%). The latter observation was 
also recently described by others, with 
up to 5% in their cohort using the same 
assay (8). Considering the strong rela-
tion between anti-TIF1γ positive DM 
and malignancy, the importance of the 
detection of this MSA by lineblot in a 
non-IIM population needs further clari-
fication to prevent unnecessary inves-
tigations and anxiety (31). Moreover, 
larger studies with more positive sam-
ples for each MSA will be interesting 
to see whether adapting cut-off values 
for these two antibodies will increase 
specificity without losing sensitivity.
In total, combined MSA sensitivity 
was 55%, with a lower sensitivity for 
the individual lineblots. This observa-
tion is compatible with other studies 
evaluating lineblot sensitivity (47-63%) 
in established IIM patients (7, 9). The 
highest MSA frequencies in patients 
were observed for anti-HMGCR (13%, 
n=4), anti-Mi-2 (13%, n=4) and anti-
Jo1 (10%, n=3). These observations are 
in line with the frequencies described in 
literature, although the frequency of an-

ti-HMGCR and anti-Jo1 in our cohort 
compared to others seems to be slightly 
higher (5%) and lower (16–24%), re-
spectively (7-9, 27, 32, 33). In contrast 
to Cavazzana and colleagues, we did 
not observe multiple MSA reactivities 
(7). 
Remarkably, nearly half of the MSA in 
IIM patients (47%) were only observed 
in one lineblot system. Even though 
both lineblots differ in antigen compo-
sition (e.g. anti-OJ and anti-HMGCR 
only being present on one lineblot), 
this element can only partially explain 
these discrepancies (after correction, 
23% remains single positive). Vulsteke 
and colleagues also demonstrated dif-
ferences in performance characteris-
tics of three lineblot methods in a co-
hort of well-defined IIM cases as well 
as controls (8). Our data showed no to 
fair agreement between the two line-
blot for the individual antibodies, with 
not only discrepancies concerning the 
novel autoantibodies, but also concern-
ing well-established autoantibodies. 
Most discrepancies were observed for 
anti-TIF1γ (mostly low signal intensity 
[n=6/7], but in both assays), anti-SRP 
(low to moderate signal intensity in one 
assay) and anti-SAE (mostly low signal 
intensities [n=2/3] in one assay) positiv-
ity in the non-IIM samples. Neverthe-
less, differences were also observed in 
IIM-patients (including high signal in-
tensity samples). Awareness on the per-
formance characteristics of these line-
blot assays is of particular importance 
in the context of the increasing use of 
these assays in daily clinical practice in 
patients with low to moderate clinical 
suspicion of IIM and its potential inclu-
sion in future diagnostic and classifica-
tion criteria. We agree with others that 
further work is needed to harmonise 
and optimise these assays (8, 28, 29). 
Very recently, Lecouffe-Desprets and 
colleagues described lower MSA titres 
in non-IIM patients, compared to IIM 
patients (17). In addition, Infantino and 
colleagues observed, in a study focusing 
on anti-synthetase antibodies (ARS), 
that the cytoplasmic speckled pattern 
was associated with higher blot positiv-
ity and that blot signal intensities were 
higher in samples with a concordant 
cytoplasmic staining (34). Our results 

are in line with these observations, with 
significantly more low signal intensities 
(<20 AU) in non-IIM vs. IIM patients 
(77% vs. 12%, p=0.0013). Furthermore, 
we correlated the lineblot results with 
the theoretically expected ANA IIF pat-
tern (see Suppl. Table S1) and the ob-
served pattern. We found 38% incom-
patible MSA IIF patterns in non-IIM 
patients (n=5/13) vs. 12% (n=2/17) in 
IIM patients (35, 36). Therefore, we 
suggest that, despite the limitations of 
ANA IIF for MSA screening, IIF should 
be preserved in the diagnostic work-up 
of IIM as it may guide the identification 
of false-positive results.
In addition to the diagnostic potential 
of MSA, these autoantibodies play an 
increasing role in the subclassification 
of IIM. There is growing evidence that 
each MSA, or group of MSA, is pre-
dictive of a specific phenotype of IIM. 
For example, the ARS, with anti-Jo1 as 
most prominent antibody, are linked to 
the ASS, characterised by polyarthritis, 
interstitial lung disease and muscle in-
volvement, often together with accom-
panying findings such as cutaneous 
lesions (mechanic hands), Raynaud’s 
phenomenon and fever (37, 38). Other 
correlations are, among others, anti-
Mi2 antibodies with classical DM with 
favourable prognosis, anti-TIF1γ with 
CAM, anti-MDA5 with clinically aDM 
and rapidly progressive ILD and anti-
SRP and anti-HMGCR with IMNM 
(10, 36). In our study, clinical symp-
toms and phenotype corresponded with 
those expected based on the MSA posi-
tivity. However, the patient positive for 
anti-EJ, did not fulfil the classical triad 
of ASS. A potential explanation is that 
this may be related to the heterogene-
ity in clinical phenotype observed at 
time of diagnosis in ASS patients, not 
excluding that additional characteristic 
clinical features may appear during the 
follow-up (37-40).
Recently, in a joint effort between the 
European League Against Rheumatism 
(EULAR) and American College of 
Rheumatology (ACR), new classifica-
tion criteria for adult and juvenile IIM 
and their major subgroups were pro-
posed (4). Despite the fact that our data 
were collected before the publication 
of the new EULAR/ACR classification 
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criteria, clinical judgment in our MSA+ 
IIM group, correlates well with the cal-
culated EULAR/ACR probability score 
and we therefore believe that these new 
EULAR/ACR criteria could be a help-
ful tool in daily clinical practice. On 
the other hand, in the MSA- IIM group, 
clinical judgment correlates less with 
the EULAR/ACR probability score. 
Moreover, we documented a statisti-
cally higher probability score in MSA+ 
IIM patients, compared to MSA- pa-
tients, possibly reflecting different phe-
notypes, less covered by these criteria, 
or improper diagnosis of patients with 
myopathies of non-inflammatory origin 
within the MSA- IIM group. 
Our study has some limitations. First 
of all, as we investigated a consecu-
tive routine cohort reflecting the real 
life routine situation, the total number 
of IIM patients is limited, resulting in 
low numbers of patients in the differ-
ent MSA/IIM subtypes. In addition, 
this real life context implies that clini-
cal diagnosis was made by different 
physicians not based on any standard-
ised diagnostic protocol (e.g. in some 
cases of clear DM no muscle biopsy 
was performed). Moreover, the phy-
sicians were not blinded for the MSA 
results of one lineblot. However, given 
the high EULAR/ACR probability 
scores in the MSA+ IIM group, versus 
very low scores in the MSA+ IIM ex-
cluded group (data not shown), we be-
lieve that the treating physicians were 
mostly guided by the clinical presenta-
tion in combination with other technical 
investigations, rather than the MSA re-
sults. Thirdly, this was a cross-sectional 
study, without longitudinal evaluation. 
We found MSA in patients with IMID 
or myopathic features, in which IIM 
could not be diagnosed, nor excluded at 
the time of retrospective review of the 
clinical data. Longitudinal follow-up 
studies are needed to clarify if this con-
cerns false positive results, or alterna-
tively, an early disease phase, preceding 
the onset of IIM.

Conclusion
Lineblot seems to be an interesting tool 
in the diagnostic work-up of patients 
with a clinical suspicion of IIM, al-
lowing MSA detection within the for-

merly ‘seronegative’ IIM subgroup and 
the identification of clinical subtypes. 
However, when applied in a context 
of low to moderate clinical suspicion, 
considerable caution must be exercised 
in interpreting results with low posi-
tive MSA signal intensities, discordant 
lineblot results or/and an incompatible 
IIF pattern.
Constructive interaction between labo-
ratory experts and clinicians may con-
tribute in overcoming these difficulties. 
Further studies, preferably using mul-
ticentre longitudinal cohorts to obtain 
larger groups within each MSA subset, 
are needed to clarify the meaning of 
(low) MSA positivity obtained in the 
different commercial immunoblot tests 
as well as in a non-IIM population. 
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