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Abstract

To identify nailfold videocapillaroscopy (NVC) changes in patients with dermatomyositis (DM) during a 3-year follow-up and to
compare the NVC findings between DM and systemic sclerosis (SSc) patients at their first visit. Retrospective study of 24 DM
and 24 SSc patients, matched for age and disease duration at first NVC. Capillaroscopic patterns/scores and clinical parameters
had been yearly assessed. Nineteen out of 24 DM patients (79%) showed a NVC “scleroderma-like pattern.” No statistically
significant variation of all the capillaroscopic scores was observed during the 3-year follow-up. By comparing DM patients with
or without anti-Jo-1 positivity, no statistically significant difference of the scores of the main capillary parameters was observed at
baseline between the groups. Comparing at baseline DM with SSc patients, the giant capillary and microhemorrhage scores were
significantly higher in SSc than those in DM patients (p = 0.04 and p = 0.05, respectively), while capillary density, ramification
(abnormally shaped capillaries, expression of angiogenesis), and disorganization scores were higher in DM patients (p = 0.05,
p=0.002, p=0.004, respectively). The absolute number of ramified capillaries was significantly higher in DM patients (p =
0.002), while the absolute capillary number was significantly higher in SSc patients (p =0.05) at baseline. This pilot study
demonstrates, for the first time, over long-term, that the capillaroscopic manifestations of DM persist in contrast to the progres-
sive changes described in SSc patients, and the anti-Jo-1 positivity does not seem to modify the NVC pattern.
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Introduction

Idiopathic inflammatory myopathies (IIM), collectively
known as myositis, are heterogeneous disorders characterized
by muscle inflammation and weakness [1]. The most common
subgroups in adults are dermatomyositis (DM), polymyositis
(PM), and inclusion body myositis (IBM) [2].
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Recently, the International Myositis Classification Criteria
Project (IMCCP), with the support of the European League
Against Rheumatism (EULAR) and the American College of
Rheumatology (ACR), has developed new classification
criteria for adult and juvenile [IM and its subtypes, including
DM and PM [3]. The EULAR/ACR classification criteria
model consists of 16 criteria which have been assigned dis-
tinct scores; this model has a sensitivity of 87-88% and a
specificity of 88-89% [3].

Anti-histidyl-tRNA synthetase (anti-Jo-1) antibodies char-
acterize a specific clinical IIM phenotype, known as the anti-
synthetase syndrome (ASS), occurring sometimes as an over-
lap syndrome with other autoimmune diseases. Histological
studies also suggested that the ASS might be a separate dis-
ease entity within the spectrum of [IM [4]. Anti-Jo-1 autoan-
tibodies, predominantly found in 20-30% of patients with PM
and in 60-70% of those with interstitial lung disease (ILD),
are the hallmarks of the ASS, which is characterized by mul-
tiple organ involvement and specific clinical feature symp-
toms [4, 5].
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Nailfold videocapillaroscopy (NVC), a noninvasive meth-
od for assessing the skin microvasculature, has become a use-
ful test for evaluating patients with connective tissue diseases,
particularly systemic sclerosis (SSc) [6, 7].

A characteristic disarranged microvascular pattern, named
the “scleroderma-pattern” that consists in a cluster of alter-
ations of the capillary distribution, shape, number, and dimen-
sion, has been described in SSc and may be observed also in
other connective tissue disorders (scleroderma-like pattern),
including DM [8-13]. DM offers an ideal scenario for the
use of NVC due to the active involvement of the endothelium
that may induce an intensive microvascular remodeling
[14-16].

Several studies described the association between abnor-
malities in nailfold microvascular array and IIM, often con-
sidering together DM and PM [10, 11, 17]. Nevertheless, the
literature investigations on the follow-up of the main NVC
changes in patients with either DM or ASS have been poorly
described or are totally absent [18].

The aim of the present retrospective study is to de-
scribe the main NVC changes in patients with DM, dif-
ferentiating among patients with or without anti-Jo-1 pos-
itivity, during a 3-year follow-up, and to investigate pos-
sible differences in NVC findings at first visit in compar-
ison with patients affected by SSc matched for sex, age,
and disease duration.

Materials and methods
Patients

Twenty-four patients (4 males and 20 females; mean age 54 =
15 SD years; mean disease duration 4 +5 years) affected by
DM, all satistfying the EULAR/ACR 2017 criteria (3), have
been retrospectively enrolled when they had undergone the
first clinical assessment by NVC.

Among the enrolled patients, all capillaroscopic, clini-
cal, and therapeutic data, including autoantibodies (13 pa-
tients anti-Jo-1 negative and 11 patients anti-Jo-1 posi-
tive), were available at 3 years for 12 patients with a
disease duration at baseline of 3.7+5 years. Globally,
patients were taking different immunosuppressive drugs
including cyclosporine A (38%), methotrexate (13%), my-
cophenolate (17%), cyclosporine+methotrexate (13%),
and all glucocorticoids.

Also, 24 patients (4 males and 20 females; mean age 55 +
13 SD years; mean disease duration 4 +5 years) affected by
SSc (diagnosis based on EULAR/ACR 2013 criteria) matched
for sex, age, and disease duration at first NVC were retrospec-
tively enrolled [19].

All the patients gave written informed consent to enter
the study.
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Microangiopathy and nailfold capillaroscopy

NVC was performed using an optical probe, equipped with a
200x% contact lens connected to image analysis software
(Videocap, DS Medica, Milan, Italy). The same operator
(CP) performed the NVC examinations in all patients, after
permanence in a comfortable room temperature of 22-25 °C
for 20 min. Two millimeters in the middle of the nailfold was
studied in each finger. The following qualitative parameters
were assessed: dilated (enlarged) loops (irregular or homoge-
neous increase of capillary diameter > 20 and < 50 pum), giant
capillaries (homogeneously dilated loops with a diameter of >
50 um), microhemorrhages (dark masses attributable to he-
mosiderin deposit), ramified capillaries (abnormally shaped
capillaries, branching, bushy, interconnected, originating from
a single capillary, expression of angiogenesis), disorganization
of the microvascular array, and capillary loss (reduction of the
number of capillaries) [8, 9, 20, 21].

All these parameters were also used to define the three
validated NVC patterns of microangiopathy in SSc (“early,”
“active,” “late”) [7, 22].

The total number of capillaries, dilated and giant capillaries,
microhemorrhages, ramified capillaries, and disorganization
of the vascular array were scored by a semiquantitative rating
scale (0, no changes; 1, less than 33% of capillary alterations/
reduction; 2, 33-66% of capillary alterations/reduction; 3,
more than 66% of capillary alterations/reduction, per linear
millimeter), obtaining a mean score value for each
capillaroscopic parameter, as already validated in SSc [22, 23].

Nailfold capillary parameter scores, as well as the absolute
number of normal capillaries, the absolute number of ramified
capillaries, and the absolute capillary number per linear milli-
meter were yearly evaluated by NVC (T0, T1, T2, and T3) in
patients with DM and, at baseline, in SSc patients.

Autoantibodies detection

Antinuclear antibodies were tested by indirect immunofluo-
rescence on HEp-2 cell substrates at a starting dilution of 1:80,
and considered positive for a dilution > 1:160. Anti-Jo-1 and
other antibodies’ anti-cellular-specific antigen (ENA: RNP,
Sm, SSA, SSB, Scl70) were detected by immunoenzymatic
assay (commercial ELISA test Euroimmun AG, Luebeck,
Germany).

Statistical analysis

Statistical analysis was performed by non-parametric tests. In
particular, the Wilcoxon signed-rank test was used to compare
paired groups of variables and Mann-Whitney U test to com-
pare unpaired groups of variables. Friedman test was
employed to detect differences across multiple related
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comparisons. The p values <0.05 were considered statistically
significant.

Results

Out of 24 patients (79%) with DM, 19 showed a NVC
“scleroderma-like pattern,” a scleroderma-spectrum pattern
including aspects of the validated NVC patterns “early,”
“active,” or “late” described in SSc [13] (Fig. 1).

The other five DM patients showed normal capillaries
(hairpin shaped), non-specific capillary alterations (tortuous,
crossing), and capillaries with non-specific dilations. Among
them, only two DM patients showed a mild reduced capillary
density and minimal capillary abnormal shapes/ramifications
not characteristic of the scleroderma-pattern. No patients
showed giant capillaries.

No statistically significant variation of the capillaroscopic
score of all capillary parameters was observed during the
3 years of follow-up in DM patients (Table 1). However, the
percentage of DM patients showing ramified capillaries was
84% at TO, 88% at T1, 92% at T2, and 100% at T3.
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Fig. 1 Nailfold videocapillaroscopic patterns (a early, b active, ¢ late
patterns) in systemic sclerosis patients with prevalence of giant
capillaries and hemorrhages in active stage (b) and of abnormally
shaped and angiogenic capillaries in the late fibrotic stage (¢). Nailfold
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By comparing DM patients with or without anti-Jo-1 pos-
itivity, no statistically significant difference for the score of the
main capillary parameters was observed at baseline between
the groups (Table 2). However, anti-Jo-1-positive patients
showed a statistically significant decrease of capillary ramifi-
cations at T2 (1.4£1.1 vs 2.6 +0.7, p=0.05) and T3 (1.0=
0.0 vs 2.6 0.5, p =0.03), when compared with the anti-Jo-1-
negative group.

Due to the small cohort of patients enrolled, no statistically
significant correlation was observed between capillary param-
eters at baseline and during follow-up for the following clin-
ical aspects: Raynaud phenomenon (100% of patients), myo-
sitis (100%), heliotrope rash (12%), dysphagia (8%), dyspnea
(28%), sclerodactyly (32%), calcinosis (4%), skin rash (64%),
telangiectasias (12%), arthritis (24%), mechanic’s hands
(17%), and pericarditis (4%), as well as no statistically signif-
icant difference was observed between capillary parameter
scores and single treatments.

Comparing at baseline DM with SSc patients (matched for
disease duration and age at first visit), the giant capillary and
the microhemorrhage scores were significantly higher in SSc
than those in DM patients (p =0.04 and p=0.05,
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patient with prevalence of capillary dilations (enlargements) and
abnormally shaped/angiogenic capillaries
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Table 1 Trends of nailfold
videocapillaroscopic (NVC)
parameters in DM/PM patients
during a 3-year follow-up. Means
+ standard deviations are
reported. (TO, basal; T1, 1 year;

T2, 2 years; T3, 3 years)

NVC parameters TO Tl T2 T3 )4
Giant capillaries (score) 092+067 092+0.67 0.83+0.58 0.78+0.67 0.72
Microhemorrhages (score) 0.67+049 0.67+049 050+052 044+£053 0095
Dilated capillaries (score) 250+052 250+0.52 2.67+049 256+0.53 0.68
Capillary number (score) 1.58 £0.67 1.67+£0.65 158+0.67 1.89+0.60 0.53
Capillary abnormal shapes/ramifications ~ 2.17 £ 1.03 225+ 097 2.08 +1.08 2.22+0.83 0.89
(score)
Capillary disorganization (score) 1.75+£0.75 1.67+0.89 1.83+1.03 189+093 0.75
Absolute number of capillaries 525+1.60 542+156 558+144 456+1.67 0.55
Number of abnormal 225+1.06 258+138 225+£129 233+1.00 046
shapes/ramifications
Number of normal capillaries 1.00+1.13 0.67+0.89 083+1.19 089+1.17 0.84

respectively), while the capillary density, the ramification, and
the disorganization scores were higher in DM patients (p =
0.05, p=0.002, p =0.004, respectively) (Table 3). No statisti-
cally significant difference of the score of dilated loops, as
well as of the number of normal capillaries, was observed
between the two groups of patients. Furthermore, the absolute
number of ramified capillaries was significantly higher in pa-
tients with DM (p = 0.002), while the absolute capillary num-
ber was significantly higher in SSc patients (p =0.05)
(Table 3).

By dividing all patients (DM and SSc) into two groups
(disease duration lower or higher than 1 year), the following
differences were observed: in patients with a disease duration
shorter than 1 year, the capillaroscopic scores for dilated
loops, capillary density, ramifications (angiogenesis), and dis-
organization were higher in DM than those in SSc patients
(p=0.03, p=0.009, p=0.001, and p = 0.0005, respectively).
Furthermore, the absolute number of ramified capillaries was
significantly higher in DM patients (p = 0.004), while the total
capillary number was significantly higher in SSc patients (p =
0.006) (Table 4).

On the other hand, in patients with a disease duration lon-
ger than 1 year, the giant capillary and microhemorrhage
scores were significantly higher in SSc than those in DM
patients (p =0.03 and p =0.06, respectively) (Table 4). No

further statistically significant difference was observed be-
tween SSc patients and patients with or without anti-Jo-1
positivity.

Our cohort of DM patients (anti-Jo-1 positive and negative)
did not show any other ENA autoantibody positivity. During
follow-up, malignancies were not observed in DM and SSc
patients.

Discussion

This study analyzed NVC changes in patients with DM during
a 3-year follow-up, also looking for differences in NVC find-
ings between DM and SSc patients matched for age and dis-
ease duration.

By considering the small cohort of patients enrolled, no
statistically significant variation of the score of main capillary
parameters was observed during the follow-up in the whole
patient population with DM. However, it is interesting to note
that the percentage of patients showing ramified capillaries
(abnormally shaped capillaries due to angiogenesis) increased
during the 3-year follow-up.

Of note, this is the first report evaluating the morphological
changes of the capillaries in anti-Jo-1-positive patients over
time. Looking for differences between DM patients with or

Table 2 Means + standard
deviations of nailfold

videocapillaroscopic (NVC)
parameters at baseline in DM/PM
patients split by anti-Jo-1
positivity

NVC parameters Jo-1 pos Jo-1 neg p

Giant capillaries (score) 0.92 +0.79 1.00 £ 0.71 0.77
Microhemorrhages (score) 0.92 + 0.67 0.54 £ 0.52 0.15
Dilated capillaries (score) 242 +0.67 223 +£0.73 0.51
Capillary number (score) 1.33 £0.89 1.62 +0.65 0.44
Capillary abnormal shapes/ramifications (score) 1.58 £0.90 1.92 +£1.12 0.31
Capillary disorganization (score) 1.50 £ 0.80 1.77 £ 0.83 0.46
Absolute number of capillaries 6.25 £2.05 531 +£1.97 0.16
Number of abnormal shapes/ramifications 1.83 £1.03 2.00 £ 1.08 0.60
Number of normal capillaries 1.50 £2.32 1.77 £2.17 0.67
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Table 3 Comparison of nailfold

videocapillaroscopic (NVC) NVC parameters DM/PM SSc pr

parameters at baseline in whole

DM/PM and SSc patients. Means Giant capillaries (score) 1.00£0.72 1.42+0.58 0.04

+ standard deviations are reported Microhemorrhages (score) 0.67+0.56 1.00+0.66 0.05
Dilated capillaries (score) 2.33+0.70 2.08+0.58 0.15
Capillary number (score) 1.54+0.72 1.12+0.85 0.05
Capillary abnormal shapes/ramifications (score) 1.79+1.02 0.79+1.02 0.002
Capillary disorganization (score) 1.67+0.82 0.83+1.01 0.004
Absolute number of capillaries 5.62+1.95 6.83+2.18 0.05
Number of abnormal shapes/ramifications 1.92+1.06 0.88+1.08 0.002
Number of normal capillaries 1.584+2.22 2.08+1.79 0.16

without anti-Jo-1 antibodies, no statistically significant differ-
ence of the score of the main capillary parameters was ob-
served at baseline, while a statistically significant decrease
of capillary ramifications was detected during follow-up when
compared with the anti-Jo-1-negative patients. To date, in the
literature, there are no data concerning the morphological
changes of the capillaries in anti-Jo-1 antibody-positive pa-
tients (ASS). Anti-Jo-1 antibodies were found to be positive
in a higher proportion of patients (46%) than previous studies
(up to 39% of DM patients) [24]. However, our cohort of DM
patients was enrolled when they performed the first NVC: this
might have contributed to select a specific cohort of patients,
hence the mild discrepancy with the literature.

Out of 24 patients with DM (79%), 19 showed a
“scleroderma-like pattern.” From an accurate review in the field
of NVC and DM in the last 30 years, the “scleroderma-like
pattern” was reported between 27 and 57% of patients [25-27].

In our study, the comparison between DM and SSc at base-
line demonstrated a particularly higher prevalence of giant
capillaries and microhemorrhages in the latter and higher fre-
quency of ramified capillaries (angiogenesis) and loss of cap-
illaries in the former. Similarly, Manfredi et al. observed a

higher prevalence of giant capillaries in early SSc, along with
a more pronounced severity of capillary loss in advanced SSc,
as well as a higher frequency of ramified capillaries in DM
patients [18].

Interestingly, a relevant angiogenesis is a distinctive NVC
feature in patients with DM and it seems to represent a vascu-
lar recovery reaction from microvascular damage [10-12].

At baseline, an early severe microangiopathy often charac-
terizes DM, with appearance of some major capillaroscopic
alterations (capillary loss, ramified capillaries); these abnor-
malities are conversely found only in the advanced stage
(“late” pattern) of SSc microangiopathy [7].

In our work, we have not analyzed the progression of mi-
crovascular damage in SSc, because it is an already known
process. Nailfold microvascular impairment is an early feature
of SSc and its progression through different patterns of capil-
lary damage (“early,” “active,” “late”) is evaluable and quan-
tifiable by NVC [7]. The SSc microangiopathy is a dynamic
and sequential process, evolving from early dilation of capil-
laries (giant capillaries) to capillary loss, and finally, to reac-
tive angiogenesis (which leads to abnormally shaped/ramified
capillaries), with the disappearance of the giant capillaries [22,

Table 4 Comparison of nailfold
videocapillaroscopic (NVC)
parameters at baseline in patients
split by disease duration. Means +
standard deviations are reported

NVC parameters Disease duration
DM/PM SSc P DM/PM SSc p
<1 year <1 year >1 year >1 year
Giant capillaries (score) 1.08+£0.76 1.33+049 0.39 0.83+0.72 1.50+0.67 0.03
Microhemorrhages (score) 0.85+0.69 092+0.67 0.78 0.58+0.51 1.08+0.67 0.06
Dilated capillaries (score) 238+0.65 1.83+0.58 0.03 225075 233+049 090
Capillary number (score) 1.54+0.78 0.75+£0.62 0.009 1.42+£0.79 1.50+£0.90 0.82
Capillary abnormal 2.00+1.00 0.50+0.80 0.001 1.50+1.00 1.08+1.16 0.37
shapes/ramifications (score)
Capillary disorganization (score)  1.69+0.75 0.33+0.65 0.0005 1.58+090 1.33+1.07 0.59
Absolute number of capillaries 5.54+2.07 783140 0.006 6.00+£2.04 5.83+241 0.55
Number of abnormal 2.15+0.99 0.67+1.15 0.004 1.67+1.07 1.08+1.00 0.15
shapes/ramifications
Number of normal capillaries 1.62+226 292+1.78 0.04 1.67+223 125+142 083
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23, 25-28]. To date, several studies demonstrated also the
diagnostic and prognostic roles of NVC in SSc [29-31].

On the contrary, the data from our cohort of patients, with a
mean disease duration at first NVC of 4 years, seem to dem-
onstrate that DM-related microangiopathy may be character-
ized by more stable microvascular changes over time.
However, over time, De Angelis et al. observed a rapid change
in capillary morphology and architecture in DM patients un-
der treatment when compared with patients with SSc [32].
Different disease duration, treatments, and subsets of enrolled
patients might explain the discrepancy between the two
studies.

By considering the variety of symptoms and treatment
background, this study did not evidence any association be-
tween nailfold capillary findings and either clinical involve-
ment or effects of immunosuppressive treatments. However, a
previous study reported a progressive improvement of nailfold
microangiopathy following intravenous cyclophosphamide
therapy during a 6-month follow-up but in a single DM patient
with a half-year disease duration at baseline [33]. Our retro-
spective evaluation of DM patients with longer disease dura-
tion from baseline (>4 years) did not offer the possibility to
explore more successfully this issue. On the other hand, in SSc
patients, several treatments induce over the years significant
changes in capillaroscopic scores, as well as in absolute cap-
illary number [34-37].

We are aware that our study presents some limitations. This
is a retrospective study including a small number of patients; a
second limitation is represented by the long and variable dis-
ease duration at the first visit and different treatment back-
grounds that might interfere with the microvascular damage
and the results of the study. Another limitation of the study is
that DM activity was not assessed due to the retrospective
nature of the study. Furthermore, for the same reason, the
detection of other anti-synthetase antibodies besides anti-Jo1
was not performed.

Therefore, longitudinal studies by NVC are needed to bet-
ter evaluate the progression of microangiopathy and effects of
treatments in DM, and the rheumatologists should include
NVC investigation in DM patient’s routine check-up [38].

In conclusion, with the limit of a small cohort of patient,
this pilot study demonstrates, for the first time, over long-term,
that the capillaroscopic manifestations of the DM persist in
contrast to the progressive changes described in SSc patients,
as well as a higher number of abnormally shaped capillaries
(ramifications) are observed in DM versus SSc patients with a
disease duration <1 year. The anti-Jo-1 positivity does not
seem to modify the DM NVC pattern.
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