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A B S T R A C T   

Objective: We conducted a systematic review, on behalf of the EULAR Study Group on Microcirculation in 
Rheumatic Diseases (EULAR SG MC/RD), to investigate the value of nailfold videocapillaroscopy (NVC) in 
idiopathic inflammatory myopathies (IIM). 
Methods: Three electronic databases were systematically searched to find all relevant manuscripts reporting NVC 
outcomes in IIM patients. Articles were assessed based on study design, population, NVC methodology and 
description of NVC results. To allow comparison between the articles, all NVC results were interpreted according 
to standardised capillaroscopic terminology, as previously consented by the EULAR SG MC/RD and the 
Scleroderma Clinical Trials Consortium (SCTC) Group on Capillaroscopy. 
Results: Of the 653 identified records; five were retained after critical appraisal on title, abstract and manuscript 
level. A marked difference in NVC was observed between (juvenile) dermatomyositis [(j)DM] versus polymyo-
sitis, healthy controls and systemic sclerosis patients. In addition, reduced capillary density and scleroderma 
pattern seem to be associated with active disease in (j)DM, while immunosuppressive treatment appears to 
reduce NVC abnormalities. 
Conclusion: This is the first systematic review investigating NVC in IIM, interpreting the results according to an 
international consented standardised manner, as proposed by the EULAR SG MC/RD and SCTC Group on 
Capillaroscopy. We can conclude that NVC presents a promising asset in the diagnosis of (j)DM. Moreover, NVC 
could be a biomarker for organ involvement and follow-up. Large multicentre prospective standardised studies 
are further needed to definitely describe associations with clinical and laboratory parameters in the different IIM 
subtypes.   
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1. Introduction 

The idiopathic inflammatory myopathies (IIM) are a group of rare 
inflammatory diseases hallmarked by muscle inflammation, with or 
without extramuscular manifestations [1]. In recent years, the IIM 
landscape has evolved enormously, largely thanks to the identification 
of myositis-specific autoantibodies (MSA) and myositis-associated au-
toantibodies (MAA) [2]. These autoantibodies correlate with various 
clinical manifestations (e.g. the presence of anti-MDA5 antibodies is 
associated with rapidly progressive interstitial lung disease [ILD], 
whereas anti-TIF-1-γ antibodies are linked with cancer associated der-
matomyositis [DM]). As a result, new IIM subtypes, such as anti- 
synthetase syndrome (ASS), have been proposed [3–5]. The IIM are 
now classified into five subtypes: DM, polymyositis (PM), overlap 
myositis (OM), including ASS, immune-mediated necrotizing myopathy, 
and sporadic inclusion body myositis. Over the years, classification 
criteria have been developed to classify these complex diseases. In 1975, 
Bohan and Peter published their proposal for the classification of PM and 
DM. According to these criteria, PM can be considered in patients with 
muscle weakness, elevated muscle enzymes, suggestive electromyo-
graphic and histopathological features. The additional presence of spe-
cific skin lesions leads to a classification of DM (Fig. A.1.) [6,7]. In 2017, 
the European League Against Rheumatism and American College of 
Rheumatology (EULAR/ACR) presented the first validated classification 
criteria for IIM. These criteria use a number of clinical and laboratory 
variables and allow for subclassification into the most frequent IIM 
subgroups [8,9]. 

By visualising the distal nailfold capillaries, nailfold video-
capillaroscopy (NVC) is frequently used to differentiate between pri-
mary and secondary Raynaud’s phenomenon (RP) due to scleroderma 
spectrum diseases. NVC plays an important role in the daily manage-
ment of SSc [10,11]. Not only is it included in the 2013 ACR/EULAR 
classification criteria, NVC characteristics have also shown to be pre-
dictive for future organ involvement in patients with SSc [12–17]. To 
date, there are few NVC studies in IIM patients using a consensus-based 
evaluation. The principal aim of this manuscript is to critically review 
the literature on IIM and NVC, and to report the results standardisedly 
by using the consensual reporting framework of the EULAR Study Group 
on Microcirculation in Rheumatic Diseases (EULAR SG MC/RD) and the 
Scleroderma Clinical Trials Consortium (SCTC) Group on Capillaroscopy 
[16]. 

2. Methods 

2.1. Research strategy (supplementary file 1) 

The databases of PubMed, Web of Science and EMBASE were sys-
tematically searched according to the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses (PRISMA) 2020 guidelines [18]. 
Records published before July 1st 2021 were included in the search. 
Only articles in English were withheld. All unique records were screened 
based on study design, population and NVC methodology. Only if the 
majority of studied patients met the Bohan and Peter criteria or the 2017 
EULAR/ACR Classification Criteria for IIM, the study was considered 
eligible [6,7,9]. Furthermore, we wished to exclusively retain studies 
performing standardised NVC, as previously described by the EULAR SG 
MC/RD and SCTC Group on Capillaroscopy [16]. Throughout literature 
multiple NVC devices with different techniques and magnifications as 
well as different definitions to describe NVC alterations have been used. 
However, these variables indisputably implicate difficulties in 
comparing NVC manuscripts. When evaluating different NVC studies, it 
is thus important to take into account the used NVC device, image 
acquisition and examination method [19]. Currently, evaluation of all 

fingers except for the thumbs, with a magnification of 200 fold, is 
accepted as gold standard [16,20,21]. All manuscripts using other 
magnifications were excluded. 

2.2. Quality assessment (supplementary file 2) 

There are no standardised tools for assessing the methodological 
quality of NVC studies. We therefore adapted the assessment process 
used by Melsens et al. [22]. This tool was developed using the most 
recent recommendations consented by the EULAR SG MC/RD and SCTC 
Group on standardised capillaroscopy and the Consensus-based Stan-
dards for the selection of health Measurement Instruments- Outcome 
Measures in Rheumatology Clinical Trials good methods checklist 
[16,23]. 

2.3. Data abstraction 

In order to enable a comparison between the retained articles, all 
quantitative, semi-quantitative and qualitative NVC results were inter-
preted following standardised capillaroscopic terminology [16]. If a 
certain NVC parameter was not clearly defined in the manuscript, it was 
not retained for analysis. 

Firstly, in quantitative assessment, the capillary density, capillary 
dimension, capillary morphology and microhaemorrhages are docu-
mented per unit of 1 linear millimetre (mm). “Normal” mean capillary 
density is considered ≥7 capillaries per linear mm in adults [16]. It has 
been suggested that the capillary density in children is lower, and in-
creases with age (5–9 per linear mm) [24]. Other terms such as “capil-
lary loss” or “avascular areas” are also used to document capillary 
density. “Capillary loss” is defined as a lower density than what is 
considered normal. “Avascular areas” are characterised by the absence 
of consecutive capillaries [16]. A “normal” capillary dimension refers to 
a diameter of ±20 μm (μm), whereas giants are normally shaped capil-
laries with an apical diameter of ≥50 μm. Capillaries with an diameter of 
20-50 μm are called dilated capillaries and can be homogeneous or 
irregularly enlarged [16]. Concerning morphology, a “normal” shape is 
the hairpin, tortuous shape or (single/double) crossing of the limbs, on 
the condition that the tip of the capillary is convex. All other capillaries 
should be considered as non-specific abnormalities [16]. This classifi-
cation into normal or abnormal capillary morphology has proven to 
show an excellent reliability [16,25,26]. Microhaemorrhages are char-
acterised by dark masses of haemosiderin deposits [16]. An often-used 
semi-quantitative scoring method categorises the number of capillaro-
scopic characteristics versus the total number of capillaries found in that 
linear mm in a score (0 = no changes, 1 = ≤ 33% of capillary alter-
ations/reduction, 2 = 33–66% of capillary alterations/reduction, 3 =
≥66% of capillary alterations/reduction, per linear mm) [27,28]. 
Thirdly, in qualitative NVC assessment, images are classified into 
different patterns. Initially, an image can be classified into scleroderma- 
pattern versus non-scleroderma pattern [29]. Additionally, a sclero-
derma pattern can be subclassified in early, active and late scleroderma 
pattern [16,30]. The “scleroderma-like” pattern is defined as a capillary 
pattern showing mixed microvascular markers of the scleroderma 
capillary patterns, but not fully fitting the definition for the single early, 
active or late scleroderma pattern (see Fig. A.2. for examples) [27]. 

2.4. Association of NVC findings and disease/laboratory parameters 

Hypothesised associations between NVC and clinical or laboratory 
parameters were noted. If a particular association was found in none, 
one or two or more of the studies, it was considered non-conclusive, 
suggestive or conclusive, respectively. If studies showed opposite re-
sults, the association was considered non-conclusive. 
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3. Results 

3.1. Search process and quality assessment 

A total of 653 records has been identified in the PubMed, EMBASE 
and Web Of Science databases (138, 377, 138, respectively). After 
critical elimination, 42 articles remained for full-text review, leading to 
five retained articles (supplementary file 1). No studies were excluded 
based on quality (supplementary file 2). Three of the final articles report 
results from an adult IIM population, whereas two manuscripts study 
juvenile DM (jDM) patients [31,32]. Supplementary file 3 provides an 
overview of the study design, population and methodology of the 
retained manuscripts. 

3.2. Capillaroscopic parameters (Table A.1, A.2. and A.3.) 

3.2.1. (Semi-) quantitative capillaroscopic parameters (supplementary file 
4) 

3.2.1.1. Capillary density. Manfredi et al. studied capillary density in a 
semi-quantitative way, by determining a mean density score (0 = ≥7, 1 
= 4–6, 2 = ≤3 capillaries/mm). Investigating an adult population, they 
found a significant lower density score in DM patients (0.96) compared 
to healthy controls with primary Raynaud’s phenomenon (HC; 0.00; p ≤
0.001) and PM patients (0.04; p ≤ 0.001). They also found a lower mean 
density in DM patients with disease duration ≤6 months compared to 
patients with longer disease duration (p = 0.039) [33]. The 2016 study 
from the same group examined DM and SSc patients and revealed a 
lower density in SSc versus DM (mean density score: 1.26 vs. 0.93; p =
0.048). Importantly, the SSc group deliberately included 30 patients 
with early, 30 with active and 30 with late scleroderma pattern. When 
the entire DM group was compared separately with each subgroup of SSc 
patients with different scleroderma patterns, the DM patients showed 
significantly more capillary loss than patients with an early scleroderma 
pattern (p = 0.018). In contrast, they presented less capillary loss than 
patients with active and late scleroderma patterns (p = 0.027 and <
0.001, respectively) [34]. 

Barth et al. described capillary density in a quantitative way in a 
juvenile cohort. A significantly lower density was found in jDM patients 
compared to HC (6.4 ± 2.1/mm vs. 7.6 ± 0.8/mm; p < 0.01), which 
persisted after controlling for age. When classifying the jDM patients 
into active and inactive disease, a significantly lower capillary density 
was found in the group with active disease (5.9 ± 2.3/mm vs. 7.0 ± 1.7/ 
mm; p = 0.031) [32]. 

3.2.1.2. Capillary dimension. More dilations were seen in DM patients 
(69%) compared to PM patients (17.4%; p ≤ 0.001) and HC (17%; p ≤
0.001). Giants were present in 60–65.5% of DM patients, but absent in 
PM patients and HC [33,34]. Compared with SSc patients, a lower 
prevalence of giants was seen in DM patients (p ≤ 0.001). On the other 
hand, a significantly higher number of abnormal shaped capillaries with 
an apical diameter of ≥50 μm was seen in patients with DM compared to 
SSc patients (p ≤ 0.001) [34]. Giants were significantly more frequent 
(p = 0.027) in DM patients with shorter disease duration (≤6 months) 
than in DM patients with longer disease duration (85.7% vs. 46.7%) 
[33]. 

In another study, Manfredi et al. saw a significant decrease of the 
number of abnormal shaped capillaries with an apical diameter of ≥50 
μm after 30-month follow up in DM patients (p = 0.018). The number of 
giants tended to decrease as well, without reaching statistical signifi-
cance (p = 0.058). In SSc, contrastingly, the number of giants was much 
more stable. [34]. 

In jDM patients more dilations (33% vs. 11%; p < 0.01) and giants (9 
vs. 0%; p < 0.01) were noted compared to a HC group. In addition, active 
jDM patients seemed to present with giants more often than inactive 
jDM patients. However, this difference failed to be significant [32]. 

3.2.1.3. Capillary morphology. A significantly higher ratio of abnormal 
shapes was found in DM patients (>55%) compared to HC (9.4%; p ≤
0.001), PM patients (8.7%; p ≤ 0.001) and SSc patients (34.1%, p =
0.042) [33,34]. The presence of abnormal shapes increased significantly 
after 30 months of follow-up (p = 0.022) [34]. 

3.2.1.4. Microhaemorrhages. Compared to PM patients and HC, more 
microhaemorrhages were seen in DM patients (p ≤ 0.001). There was no 
significant difference between PM patients and HC [33]. When 
comparing DM to SSc, the presence of microhaemorrhages was similar at 
baseline evaluation. At 30 months, there were less microhaemorrhages 
in DM patients, however, without reaching statistical significance [34]. 

Significantly more microhaemorrhages were seen in jDM patients 
than in HC (p < 0.01). There was no significant difference between 
active and inactive disease [32]. 

3.2.2. Qualitative capillaroscopic parameters (supplementary file 5) 
Manfredi et al. and Kubo et al. used standardised definitions for 

scleroderma (early, active and late) and scleroderma-like pattern 
[16,27,33,35]. Manfredi et al. revealed a scleroderma pattern in 69% of 
DM and 0% of PM patients and controls. The presence of a scleroderma 
pattern was more common in DM patients with a shorter disease dura-
tion (<6 months), although the difference between groups was not 
significant (p = 0.063) [33]. Kubo et al. found a scleroderma pattern and 
scleroderma-like pattern in 32.6% and 32.7% of DM and 5.6% and 
22.2% of PM patients, respectively. The IIM patients presented with an 
early scleroderma pattern more frequently than with an active or late 
scleroderma pattern (15.7%, 7.1% and 2.9%, respectively). An early and 
active scleroderma pattern was significantly more prevalent in the SSc 
group, while the scleroderma-like pattern was more common in the IIM 
group [35]. 

Remarkably, after a one-year follow-up and treatment with immu-
nosuppressive therapy, scleroderma (− like) pattern disappeared in more 
than half of the IIM patients (55.7% at baseline vs. 25% at follow-up; p <
0.001). This decrease was not seen in the SSc group [35]. 

Barth et al. also describe scleroderma patterns. However, the defi-
nition used for early scleroderma pattern was not compatible with the 
present consented standard [16]. On the other hand, active and late 
scleroderma pattern were defined in line with the present consented 
EULAR study group on microcirculation consensus definition. A signif-
icant higher prevalence of these patterns was found in jDM patients 
compared to HC (p < 0.01). In addition, the prevalence of a late 
scleroderma pattern was higher in active vs. inactive disease (p < 0.05). 
[32]. 

3.3. Association between NVC findings, clinical and laboratory 
parameters (Table A.4) 

Two studies showed significantly more capillary loss in DM patients 
with shorter disease duration, while one of them also found significantly 
more giants [32,33]. Contrastingly, Kubo et al. observed no significant 
difference in disease duration when comparing patients with and 
without scleroderma (− like) pattern. However, they did notice a sig-
nificant decrease in NVC abnormalities after one year with treatment 
with immunosuppressive therapies [35]. Barth et al. found a weak 
correlation between lower capillary density and active global disease (p 
< 0.05, r < 0.5), active skin disease (p < 0.05, r < 0.5) and muscle 
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weakness (p < 0.05, r < 0.5). They also found a higher prevalence of 
scleroderma pattern in patients with high total disease activity (p <
0.05) [31,32]. Similarly, Kubo et al. observed a scleroderma (− like) 
pattern more often in patients with active DM skin lesions such as 
Gottron papules and heliotropic rash (p = 0.004, p = 0.003). While 
searching for a relationship between NVC patterns and skin histopa-
thology, they found scleroderma (− like) pattern to be associated with 
more severe perivascular lymphocytic infiltration, suggesting a possible 
correlation [35]. Manfredi et al. on the other hand found no association 
with skin disease [33]. Two studies did not find an association between 
NVC abnormalities and muscle weakness, myalgia or muscle enzymes 
[33,35]. Moreover there was no significant relation with the level of 
creatine kinase or acute phase proteins [32,33,35]. Barth et al. described 
a weak correlation (r < 0.4) between capillary density and forced vital 
capacity and signs of airway disease on high-resolution computed to-
mography (HRCT) [31]. No significant association was found between 
NVC parameters and ILD or internal malignancies [31,33,35]. Three 
studies observed no significant association between NVC alterations and 
RP [33–35]. Manfredi et al. found no association between capillaro-
scopic findings and autoantibodies (antinuclear autoantibodies, anti-Jo- 
1, anti-SSA), whereas Kubo et al. found the scleroderma (− like) pattern 
to be present more often in patients with anti-MDA5 and anti-TIF1γ 
antibodies and significantly less in patients with anti-synthetase anti-
bodies [34,35]. One study found a clear decrease of NVC abnormalities 
after one year of immunosuppressive therapy (e.g. cyclophosphamide) 
[35]. No association with vasomodulatory therapy was found [34]. 

4. Discussion 

With this review we provide for the first time an overview of the 
available NVC studies in IIM that implement standardised image 
acquisition and report with a uniform standardised interpretation ac-
cording to by the EULAR Study Group on Microcirculation in Rheumatic 
Diseases and Scleroderma Clinical Trials Consortium (SCTC) Group on 
Capillaroscopy [16]. 

These studies indicate that NVC can be a valuable tool in the man-
agement of IIM. 

Firstly, NVC characteristics differ between DM and SSc and healthy 
controls, but also between different IIM subsets. Two studies described a 
significant difference in NVC findings between DM and SSc patients 
[34,35]. DM patients seem to have less capillary loss than SSc patients in 
general. When specifically comparing DM to SSc patients with early, 
active or late scleroderma patterns, DM patients presented with signif-
icantly more capillary loss only than SSc patients with an early sclero-
derma pattern [34]. Noteworthy is also that the presence of 
scleroderma-like patterns seems to be discriminatory between IIM pa-
tients and SSc patients (respectively present in 30% vs. 0%) [35]. 

In conjunction with this, NVC shows also clear differences between 
(j)DM patients and HC / PM, demonstrated by a significantly lower 
capillary density and higher prevalence of dilations, giants and sclero-
derma pattern in DM and jDM patients [32,33]. No differences were 
found between PM patients and HC [33]. Since vasculopathy is thought 
to play an important role in the pathogenesis of (j)DM, and not in PM, 
this finding is not surprising and underlines the potential value of NVC 
as an additional asset in the diagnosis of DM [36–41]. Remarkably, Kubo 
et al. and Manfredi et al. showed contrasting results regarding the 
presence of scleroderma (− like) patterns in PM patients (28% vs. 0%). 
This could potentially be explained by the heterogeneity in applied 
classification criteria, being the 2017 EULAR/ACR Classification 
Criteria and the Bohan & Peter criteria, respectively [33,35]. When 
using the former criteria, ASS patients are more likely to be diagnosed 
and subsequently subcategorised as PM, as the presence of anti-Jo-1 

antibodies is an important criterion. Thus, higher prevalence of ASS 
patients is expected in the PM subgroup [41]. It can be hypothesised that 
ASS patients show more NVC alterations than PM patients, given the fact 
that, similar to DM, vasculopathy plays a role in the pathophysiology of 
ASS [3,42]. This hypothesis was confirmed by two recent retrospective 
studies, showing a high prevalence of scleroderma (− like) pattern in ASS 
patients [42,43]. These contrasting results underscore the importance of 
future prospective NVC studies that will compare and truly respect the 
different IIM subtypes. 

Secondly, this review describes suggestive correlations between NVC 
findings and disease activity. In SSc, disease severity and the risk of 
organ involvement are clearly associated with progressive loss of cap-
illaries and more severe capillaroscopy patterns [10,11,13,14,44,45]. In 
IIM, studies are scarcer and the evidence is less demonstrable. Inter-
estingly, one study in jDM found a lower capillary density and higher 
prevalence of active and late scleroderma patterns significantly corre-
lated with active disease, both with global disease activity and with 
muscle impairment [32]. One study also found a significant correlation 
between scleroderma pattern and more severe perivascular lymphocytic 
infiltration on skin biopsy [35]. Data on clinical skin involvement, 
however, were conflicting [33,35]. Although pulmonary disease and 
concurrent malignancies are important complications in IIM, these 
features were hardly investigated in the retained manuscripts, leading to 
inconclusive associations [31–33,35,46,47]. An interesting retrospec-
tive study by Wakura et al. did describe a significant correlation between 
capillary loss and the extent of lung fibrosis on HRCT in DM patients 
with anti-MDA5 and antisynthetase antibodies. Furthermore, a moder-
ate correlation was observed between giants and ground glass opacities 
on HRCT. Finally, there were significantly more microhaemorrhages 
and abnormal shapes present in the group that died due to ILD compared 
to the group that survived [47]. Given the impact of these disease 
manifestations, further investigation of a possible role for NVC as a 
predictive biomarker for lung disease or underlying malignancy is 
warranted, with interpretation through internationally consented 
standardised definitions [26,48]. No associations between NVC and 
Raynaud’s phenomenon, CRP and muscle enzymes were observed 
[32–34,40]. 

Thirdly, since the importance of autoantibodies is rapidly increasing 
in IIM, this review also evaluated potential associations between NVC 
parameters and myositis specific antibodies. However, the search for 
correlation between NVC alterations and MSA was rather limited in the 
retained studies. This is not unexpected since detection of MSA was 
historically confined to research laboratories, the routine measurement 
of most MSA being considerably novel [2]. One study in our review 
observed a striking association between the presence of anti-TIF1 and 
anti-MDA5 antibodies and NVC scleroderma spectrum abnormalities. 
Contrastingly, prevalence of anti-synthetase antibodies was significantly 
lower in patients with NVC scleroderma spectrum abnormalities [35]. 
Some recent retrospective studies also investigated correlations with 
MSA, but mostly found conflicting results [42,47,48]. Larger prospective 
studies are necessary to make conclusive statements about correlations 
between MSA and NVC alterations. 

Finally, in contrast to the slowly progressive NVC alterations in SSc 
patients, NVC seems to display a more changeable and even reversible 
pattern in IIM patients [34,49]. In relation to this, some authors found a 
clear association between disease duration and NVC abnormalities in 
DM patients, with an increase in nailfold capillaroscopic density and a 
reduction of giant capillaries over time [32,33]. Similarly, De Angelis 
et al. found a significant turnover of microhaemorrhages and abnormal 
shapes in DM patients compared to more stable NVC findings in SSc 
patients after 4, 8 and 12 weeks (p = 0.001–0.044) [34,49]. Only two of 
the retained studies examined the effect of therapy on the NVC 
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alterations in IIM patients [34,35]. One of them observed a striking 
decrease in NVC abnormalities after one year of immunosuppressive 
therapy, with disappearance of scleroderma spectrum abnormalities in 
more than half of the patients [35]. The other one on the other hand, 
found no association with vasomodulary therapy [34]. When searching 
the available literature, few studies investigated a possible effect. In 
2011, Schmeling found a decrease in capillary loss after immunosup-
pressive treatment in 28 jDM patients [50]. Mugii et al. also found 
favourbale changes in NVC abnormalities after immunosuppressive 
treatment, with reduction of dilated capillaries, haemorrhages and 
capillary loss [51]. In SSc, vasomodulatory therapy has been associated 
with fewer capillary alterations, making it a plausible marker for disease 
control [52–54]. An association with therapy in IIM should certainly be 
further investigated, as it would implement a new and non-invasive 
parameter for follow-up in therapeutic trials. 

Recently, IIM classification has progressed from a clinicopatholog-
ical approach with only two subsets (DM and PM), towards a clin-
icoseropathological approach with multiple subsets, linked to specific 
autoantibodies [1,2,55]. This evolution impedes easy comparison be-
tween studies, and the use of different classification criteria could 
explain several inconsistences that were encountered in this review. 
Future research on NVC in IIM should therefore take this evolution into 
consideration and focus on a standardised NVC evaluation in all IIM 
subsets [16]. 

The limited number of studies retained in this review and the het-
erogeneity in patients and parameters investigated may have hampered 
further the finding of additional conclusive associations between NVC 
and clinical and laboratory parameters. 

5. Conclusion 

This first systematic review on capillaroscopy in IIM supports the use 
of NVC as an additional asset in the diagnosis and follow-up of DM. NVC 
could be a biomarker for evaluating disease activity and response on 
therapy, making it a potential new parameter for follow-up in thera-
peutic trials. The marked differences between DM and PM patients, 
along with the apparent lack of studies considering the other subtypes, 
highlight the need for future prospective NVC studies comparing the 
different IIM subtypes. Large multicentre prospective standardised NVC 
studies are needed to further investigate associations between NVC pa-
rameters and MSA, disease activity, organ involvement and response to 
therapy. 
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Appendix A

Fig. A.1. Typical skin lesions in a patient with dermatomyositis and anti-TIF1γ antibodies. 
Left panel: Gottron’s sign on the dorsum of the hand and fingers. 
Middle panel: V-sign on the chest and malar/facial erythema. 
Right panel: scalp erythema and shawl sign on upper back.  
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Fig. A.2. Qualitative NVC assessment. 
a: Scleroderma pattern as consented by the EULAR SG MC/RD and the SCTC Group on Capillaroscopy (16, 30). b: A pattern that is often mentioned when assessing 
NVC in patients with DM, is the ‘scleroderma-like’ pattern (27). c: Capillaroscopic images (Videocapillaroscope, DS Medica, 200×), showing ‘scleroderma- 
like’ patterns. 
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Fig. A.2. (continued).  

Table A.1 
Significance of NVC parameters in IIM vs. HC.  

DM COMPARED TO HC 

Quantitative & Semi-quantitative Parameters Significant Not significant Conclusion 
Density Mean density 1 study (32) 0 studies More capillary loss in (j)DM vs. HC 

Avascularity 1 study (33) 0 studies 
Mean density score 1 study (33) 0 studies 

Dimension Dilated capillaries 2 studies (32,33) 0 studies More dilated capillaries in (j)DM vs. HC 
Dilated capillaries a 1 study (33) 
Giants 2 studies (32, 33) 0 studies More giants in in (j)DM vs. HC 
Giants a 1 study (33) 

Morphology Abnormal morphology 1 study (33) 0 studies More abnormal capillaries in DM vs. HC 
Abnormal morphology a 1 study (33) 

Microhaemorrhages Microhaemorrhages 0 studies 1 study (33) Microhaemorrhages: non-conclusive 
Microhaemorrhages a 1 study (33) 0 studies 

Qualitative Scleroderma pattern 2 studies (32, 33) 0 studies More scleroderma pattern (j)DM vs. HC  

PM COMPARED TO HC 
Quantitative & Semi-quantitative Parameters Significant Not significant Conclusion 

Mean density score 0 studies 1 study (33) No significant difference 
Dimension Dilated capillaries 0 studies 1 study (33) No significant difference 

Dilated capillaries a 0 studies 
Giants 0 studies 1 study (33) No significant difference 
Giants a 0 studies 

Morphology Abnormal morphology 0 studies 1 study (33) No significant difference 
Abnormal morphology a 0 studies 

Microhaemorrhages Microhaemorrhages 0 studies 1 study (33) No significant difference 
Microhaemorrhages a 0 studies 1 study (33) 

Qualitative Scleroderma pattern 0 studies 1 study (33) No significant difference 

a: Capillary parameter was measured with a semi-quantitative score with a scale of 0 to 3 (0 = no changes, 1 =≤ 33% of capillary alterations/reduction, 2 = 33–66% of 
capillary alterations/reduction, 3 = ≥66% of capillary alterations/reduction, per linear mm). 
Only studies reporting clear NVC alterations are mentioned in this table. Conclusive results are written in bold; suggestive results are written in italics. Significance is 
set at p value < 0,05. 
DM: dermatomyositis; jDM: juvenile dermatomyositis; HC: healthy controls; IIM: idiopathic inflammatory myopathies; PM: polymyositis.  
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Table A.2 
Significance of NVC parameters in DM vs. PM.  

DM COMPARED TO PM 

Quantitative & Semi-quantitative Parameters Significant Not significant Conclusion 
Density Avascularity (33) 1 study (32) 0 studies More capillary loss in DM vs. PM 

Mean density score 
Dimension Dilated capillaries 1 study (33) 0 studies More dilated capillaries in DM vs. PM 

Dilated capillaries a 

Giants 1 study (33) 0 studies More giants in DM vs. PM 
Giants a 

Morphology Abnormal morphology 1 study (33) 0 studies More abnormal capillaries in DM vs. PM 
Abnormal morphology a 

Microhaemorrhages Microhaemorrhages 1 study (33) 0 studies More microhaemorrhages in DM vs. PM 
Microhaemorrhages a 

Qualitative Scleroderma pattern 1 study (33) 0 studies More scleroderma pattern in DM vs. PM 

a: Capillary parameter was measured with a semi-quantitative score with a scale of 0 to 3 (0 = no changes, 1 =≤ 33% of capillary alterations/reduction, 2 = 33–66% of 
capillary alterations/reduction, 3 = ≥66% of capillary alterations/reduction, per linear mm). 
Only studies reporting clear NVC alterations are mentioned in this table. Conclusive results are written in bold; suggestive results are written in italics. Significance is 
set at p-value < 0,05. 
DM: dermatomyositis; PM: polymyositis.  

Table A.3 
Significance of NVC parameters in IIM vs. SSc.  

IIM COMPARED TO SSC 

Quantitative & Semi- 
quantitative 

Parameters Significant Not 
significant 

Conclusion 

Mean density score 1 study (34) 0 studies Less capillary loss in DM vs. SSc 
Dimension Irregularly dilated 

capillaries 
1 study (34) 0 studies More abnormal shaped capillaries with an apical diameter of 

≥ 50 μm in DM vs. SSc 
Giants 1 study (34) 0 studies Giants: non conclusive 
Giants a 0 studies 1 study (34) 

Morphology Abnormal morphology 1 study (34) 0 studies More abnormal capillaries in DM vs. SSc 
Abnormal morphology a 

Microhaemorrhages Microhaemorrhages 0 studies 1 study (34) No significant difference 
Microhaemorrhages a 

Qualitative Scleroderma pattern Scleroderma pattern 1 study (35) 0 studies Less scleroderma pattern in IIM vs. SSc 
Early scleroderma 1 study (35) 0 studies Less early scleroderma pattern in IIM vs. SSc 
Active scleroderma 1 study (35) 0 studies Less active scleroderma pattern in IIM vs. SSc 
Late scleroderma 0 studies 1 study (35) No significant difference 
Scleroderma-like 1 study (35) 0 studies More scleroderma-like pattern in IIM vs. SSc 

a: Capillary parameter was measured with a semi-quantitative score with a scale of 0 to 3 (0 = no changes, 1 =≤ 33% of capillary alterations/reduction, 2 = 33–66% of 
capillary alterations/reduction, 3 = ≥66% of capillary alterations/reduction, per linear mm). 
Only studies reporting clear NVC alterations are mentioned in this table. Conclusive results are written in bold; suggestive results are written in italics. Significance is 
set at p-value < 0,05. 
DM: dermatomyositis; IIM: idiopathic inflammatory myopathies; SSc: systemic sclerosis.  
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Table A.4 
Association between NVC findings, clinical and laboratory parameters.   

Significant Not significant Conclusion 

CLINICAL Disease duration 2 studies (32, 33) 1 study (35) Non-conclusive 
Raynaud’s phenomenon 0 studies 3 studies (33–35) No significant association 
Skin involvement a 1 study (35) 1 study (33) Non-conclusive 
Muscle Muscle weakness 1 study (32) 2 studies (33, 35) Non-conclusive 

Myalgia 0 studies 1 study (35) No significant association 
Arthritis 0 studies 1 study (35) No significant association 
Total disease activity (32) 1 study (32) 0 studies Higher prevalence of low capillary density and scleroderma 

pattern with active disease in jDM 
Pulmonary dysfunction PFT abnormalities 1 study (31) 1 study (35) (adult) Non-conclusive 

Airway disease on HRCT 1 study (31) 0 studies Higher prevalence of low capillary density when signs of airway 
disease on HRCT in jDM 

ILD 0 studies 3 studies (32, 33, 35) No significant association 
Internal malignancy 0 studies 1 study (35) No significant association 
Calcium channel blocker therapy 0 studies 1 study(34) No significant association 
Immunosuppressive treatment b 1 study (35) 0 studies Significant decrease of NVC abnormalities after 

immunosuppressive therapy 
LABORATORY Antibodies ANA 0 studies 3 studies (33–35) No significant association 

Anti-Jo-1 0 studies 1 study (34) No significant association 
Anti-ARS 1 study (35) 0 studies Lower prevalence of scleroderma (like) pattern 
Anti-MDA5 1 study (35) 0 studies Higher prevalence of scleroderma (like) pattern 
Anti-TIF1γ 1 study (35) 0 studies Higher prevalence of scleroderma (like) pattern 
Anti-Mi2 0 studies 1 study (35) No significant association 
Anti-SSA 0 studies 1 study (34) No significant association 

Acute phase proteins (ESR or CRP) 0 studies 3 studies (32, 33, 35) No significant association 
Levels of muscle enzymes (CK) 0 studies 2 studies (33, 35) No significant association 
Skin pathology 1 study (35) 0 studies More NVC abnormalities when severe perivascular lymphocytic 

infiltration 

a: Such as Gottron’s sign/papules, heliotropic rash, palmar papules; b: Cyclophosphamide, calcineurin inhibitors, oral glucocorticoids. 
Conclusive associations are written in bold; suggestive associations are written in italics. Significance was set at p value < 0,05. 
ANA: anti-nuclear antibodies; Anti-ARS: anti-aminoacyl tRNA synthetase antibodies; CK: creatine kinase; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; 
HRCT: high-resolution computed tomography; ILD: interstitial lung disease; jDM: juvenile dermatomyositis; PFT: Pulmonary function test. 

Appendix B. Supplementary data 

Supplementary data to this article can be found online at https://doi.org/10.1016/j.autrev.2022.103087. 
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