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Abstract
Objective
To assess nailfold video capillaroscopic (NVC) abnormalities and their association with clinical features, myositis-
specific autoantibodies (MSA), and myositis-associated antibodies (MAA) in a large multi-ethnic cohort of patients
with idiopathic inflammatory myopathies (IIM).

Methods
We recruited 155 IIM patients from three centres in Mexico, Spain, and the USA. We evaluated the clinical and laboratory
features of the patients and performed semiquantitative and quantitative analyses of the NVC. Each NVC study was
defined as having a normal, non-specific, early systemic sclerosis (SSc), active SSc, or late SSc pattern. Twenty-three
patients had at least one follow-up NVC when disease control was achieved. Quantitative variables were expressed as
medians and interquartile range (IQR) and were compared with the Kruskal-Wallis, the Mann-Whitney U-test, and the
Wilcoxon test for paired medians. Associations between qualitative variables were assessed with the ¥ test.

Results
Most patients were women (68.3%), Hispanic (73.5%), and had dermatomyositis (DM) (61.2%). Fourteen patients (9%)
had a normal NVC. A non-specific abnormality pattern was the most frequent (53.9%), and was associated with joint
involvement, interstitial lung disease, Jol autoantibodies, anti-synthetase syndrome, and immune-mediated necrotising
myopathy. The SSc pattern was observed mostly in DM and overlap myositis and was associated with cutaneous features
and anti-TIF-1g autoantibodies. After treatment, there was a decrease in the capillaroscopic score, the capillary
diameter, and the number of avascular areas, and an increase in capillary density and bushy capillary number.

Conclusion
NVC abnormalities are related to the diagnosis, clinical features, disease activity, and autoantibodies of patients with IIM.
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Introduction

Idiopathic inflammatory myopathies
(IIM) are a group of systemic autoim-
mune diseases with increasing inci-
dence after the coronavirus disease 2019
(COVID-19) pandemic (1). Microvas-
cular abnormalities are frequent in IIM,
especially in dermatomyositis (DM)
(2) and anti-synthetase syndrome (AS)
(3). Many different clinical features
have been associated with vasculopathy
in IIM, such as digital ulcers in anti-
MDAS-positive DM, and Raynaud’s
phenomenon (RP), which is observed
in approximately 11% of patients with
IIM (3), and is especially frequent in AS
(93%) (3). In addition, loss and enlarge-
ment of capillaries are found in muscle
biopsies from patients with DM (4), in-
dicating that microvascular damage is
an important pathogenic factor in IIM.
Among the methods to assess the cap-
illary abnormalities in autoimmune
diseases, the nailfold video capillaros-
copy (NVC) is a widely available, non-
invasive, and inexpensive tool. Capil-
laroscopic abnormalities have been
reported in up to 100% of patients with
IIM5. Many previous studies have de-
scribed capillaroscopic abnormalities in
patients with IIM; nonetheless, the clas-
sification of this group of diseases has
considerably evolved in recent decades
with the discovery of myositis-specific
(MSA) and myositis-associated autoan-
tibodies (MAA). These autoantibodies
define disease phenotypes and are as-
sociated with specific clinical features.
The capillaroscopic characteristics of
the distinctive clinical phenotypes of
IIM and their differences according to
the positivity for MSA and MAA have
not been previously described in a large
cohort of patients with IIM, which is
the aim of the present study.

Methods

We recruited 155 adult IIM patients
from three centres in the National In-
stitute of Arthritis and Musculoskeletal
and Skin Diseases (NIAMS), Bethes-
da, Maryland, USA (n=41), the Vall
d’Hebron Hospital, Barcelona, Spain
(n=81) and the Instituto Nacional de
Ciencias Médicas y Nutricion Salvador
Zubirdn, Mexico City, Mexico (n=33).
Three patients from NIAMS had my-

ositis due to graft versus host disease

(GVHD). The rest of the patients were

classified as having an IIM according to

the 2017 ACR/EULAR criteria (6). For
the diagnosis of AS we used Connor’s
criteria (7). Patients with immune-me-
diated necrotising myopathy (IMNM)
and sporadic inclusion body myositis

(sIBM) were classified according to the

2003 European Neuromuscular Centre

(ENMC) criteria (8) and Lloyd’s crite-

ria (9) respectively. Overlap myositis

(OM) was diagnosed if the patients had

myositis associated with another con-

nective tissue disease, as previously de-
scribed (10). The study was approved
by the three institutions’ Ethics and

Research Committees and all patients

signed an informed consent at their re-

cruitment.

The patients were clinically assessed by

three specialists (ASO, IPF, and JTR),

who also performed the NVC using an

Optilia Video Capillaroscope (Optilia

Instruments AB, Sollentuna, Sweden).

We examined the nailfold capillaries of

the second to fifth fingers of both hands,

at a room temperature of 22-25°C and
took two representative photographs per
finger. We analysed the images using
an ImageJ macro designed by SMB to
facilitate their evaluation. According to
the standard report of the NVC abnor-
malities in [IM (11), we performed semi-
quantitative and quantitative analyses of
the following parameters per mm: the
capillaries’ density, shape, and apical
diameter; the number of dilated, giant,
and bushy capillaries; haemorrhages,
thrombosis, and avascular areas. Dilated
capillaries were defined as those with an

apical diameter >20 micrometres (12)

and giant capillaries as those having an

apical diameter >50 micrometres (13).

The avascular areas were defined as the

absence of capillaries within an apical

distance of 500 micrometres between
two consecutive capillaries (12). After
the global assessment of the mentioned
parameters, we defined the following
capillaroscopic patterns (13), which are

shown in Figure 1:

1. Normal: =7 capillaries/mm, with
a hairpin, tortuous and crossing
shapes, apical diameter <20 micro-
metres, and absent haemorrhages, or
avascular areas.
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Fig. 1. NVC patterns found in patients with [IM.
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(A) Normal; (B) non-specific abnormalities; (C) early systemic sclerosis (SSc) pattern; (D) active SSc pattern; (E) late SSc pattern.

2. Non-specific ~ abnormalities:  de-
creased capillary density, dilated
capillaries, abnormal morphology,
and haemorrhages.

3. Early systemic sclerosis (SSc) pat-
tern: Normal capillary density, giant
capillaries, normal morphology, and
few haemorrhages.

4. Active SSc pattern: Lowered capil-
lary density (4-6 capillaries/mm),
giant capillaries, abnormal morphol-
ogy, and haemorrhages.

5. Late SSc pattern: severely decreased
capillary density (<3 -capillaries/
mm), abnormal morphology without
giant capillaries nor haemorrhages.

For the semiquantitative analysis, we

scored the capillary loss as follows (14):

0:> 7 capillaries/mm

1: 4-6 capillaries/mm

2: <3 capillaries/mm

The number of avascular areas, micro-

haemorrhages, and thrombosed, dilated,

giant, or abnormally shaped capillaries

was given a score as following (14):
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0: 0 abnormalities/mm

1: 1 abnormality/mm

2: =2 abnormalities/mm

These scores were determined per im-
age and an average score per patient
was calculated for the capillary loss and
each of the mentioned abnormalities. A
total capillaroscopy score per patient
was calculated by adding the scores of
the capillary loss, microhaemorrhages,
dilated, giant, thrombosed, and capil-
laries with abnormal morphology (14).
Twenty-three patients (DM=15, AS=3,
IMNM=2, PM=1, OM=2) had at least
one follow-up NVC. In this group of
patients, we compared the capillaro-
scopic parameters during high disease
activity and after immunosuppressive
therapy, with low disease activity.
From the medical charts, we registered
the clinical and laboratory features and
the type and dose of immunosuppres-
sive therapy. We assessed the MSA and
MAA with the EUROIMMUN EURO-
LINE kit (Medizinische Labordiag-

nostika AG, Lubeck, Germany) or by
ELISA.

Statistical analysis

We expressed the quantitative variables
as medians with interquartile range
(IQR) and compared them using the
Kruskal-Wallis and the Mann-Whitney
U tests. We compared the paired me-
dians with the Wilcoxon test for the
patients with follow-up NVC. We as-
sessed correlations between quantita-
tive variables with the Spearman Rho
test using the Benjamini-Hochberg
correction for multiple comparisons.
We compared the capillaroscopic pat-
terns with the clinical phenotypes of
IIM, the clinical features, and the au-
toantibodies using the y* test or Fish-
er’s exact test as appropriate. To assess
the relationship between the capillaro-
scopic patterns and the clinical features
of the MSA and MAA, we compared
the proportion of patients with each
capillaroscopic pattern according to the
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Table I. Demographic and clinical features of each cohort of patients with IIM.

USA Mexico Spain Total

n=41 n=33 n=81 n=155
Age in years, median (IQR) 60 (41-70) 42 (33-53) 50 (37-62) NA
Female, n (%) 24 (58.5) 19 (57.5) 63 (77.7) 106
Months since disease diagnosis, 28 (13-88) 6 (1-12) 24 (0-48) NA

median (IQR)

Cutaneous features, n (%) 19 (46.3) 26 (78.7) 33 (40.7) 78
Heliotrope rash, n (%) 3 (7.3) 4 (15.1) 43 (53.0) 50
Gottron’s papules, n (%) 8 (19.5) 14 (424) 52 (64.1) 74
Mechanic’s hands, n (%) 2 (4.8) 5 (12.1) 19 (234) 26
Periungual changes, n (%) 6 (14.6) 11 (33.3) 39 (48.1) 56
V-sign, n (%) 2 (4.8) 13 (39.3) 33 (40.7) 48
Shawl sign, n (%) 124 13 (39.3) 31 (38.2) 45
Malar rash, n (%) 2 (4.8) 19 (57.5) 7 (8.6) 28
Calcinosis, n (%) 3 (7.3) 3 (9.0 14 (17.2) 20
Skin ulcers, n (%) 1 (24 6 (18.1) 2 24) 9
Myositis, n (%) 35 (85.3) 31 (93.9) 26 (32.0) 92
Dysphagia, n (%) 10 (243 12 (36.3) 30 (37.0) 52
Joint involvement, n (%) 9 (21.9) 9 (27.2) 5 (6.1) 23
Raynaud’s phenomenon, n (%) 6 (14.6) 11 (33.3) 24 (29.6) 41
Interstitial lung disease, n (%) 6 (14.6) 16 (48.4) 33 (40.7) 55
Cancer, n (%) 0 (0) 1 (3.0) 10 (12.3) 11

presence or absence of every clinical
feature or the positivity or negativity of
the MSA and MAA using the Fisher’s
exact test. The statistical analysis was
performed using the R software and the
Prism Graphpad software.

Results

Of the 155 patients included in the
study, one hundred and six (68.4%)
were women, and the median (IQR) age
ay disease onset was 50 (37-63) years.
The most frequent diagnosis was DM,
observed in 95 (61.2%) of patients. One
hundred and fourteen patients (73.5%)
were Hispanic, 27 (17.5%) were White,
11 (7.1%) were Black, and 3 (1.9%)
had Asian/Pacific Islander ethnicity.
There were no differences in the capil-

laroscopic parameters according to the
different ethnicities. In Table I, we sum-
marise the demographic features of the
IIM patients and depict the proportion
of patients with every clinical feature
in each cohort. At the time of capilla-
roscopic assessment, the average time
since disease diagnosis was 17 months
(6-42), and 96 patients (61.9%) had
active disease according to the physi-
cian’s judgment. The median score of
disease activity measured with a 0-10
visual analog scale was 2 (0—4). One
hundred and one patients (65.1%) were
treated with prednisone, 19 (12.2%)
with methotrexate, 4 (2.5%) with anti-
malarials, 24 (15.4%) with calcineurin
inhibitors, 7 (4.5%) with rituximab, 13
(8.3%) with azathioprine, 27 (17.4%)

with mycophenolate mofetil, and 34
(21.9%) with intravenous immuno-
globulin.

According to the NVC features, we
studied the capillaroscopy patterns
in our patients as well as the associa-
tion of those patterns with the different
clinical phenotypes of IIM. Only 14
patients (9%) had a normal NVC, in-
cluding the three patients with GVHD
myositis. The most frequent capillaros-
copy pattern was the presence of non-
specific abnormalities (53.9%). Table
IT shows the association between each
capillaroscopic pattern and the different
IIM clinical phenotypes. The normal
pattern was more frequent in patients
with sIBM and GVHD. Non-specific
abnormalities were mostly observed
in patients with AS and IMNM; whilst
the SSc pattern was present mainly in
patients with DM and OM. Among pa-
tients with an SSc pattern, the most fre-
quent was the active variant (Table II).

In Table III, we depict the proportion of
patients with at least one of the capil-
laroscopic abnormalities in each cohort.
The presence of bushy/ramified and
dilated capillaries was more frequent
in the Mexican than the USA cohort
(72.7% vs. 48.7%, p<0.05, and 87.8%
vs.48.7%,p<0.001 respectively) (Table
IIT). As shown in Figure 2, patients with
DM, AS, and OM had more prominent
capillaroscopic abnormalities and a
higher capillaroscopic score. In com-
parison to patients with IMNM, sIBM,
and PM, subjects with DM, AS, and
OM had a lower number of capillaries
(Fig. 2). The highest capillary diameter

Table II. Capillaroscopic patterns according to the clinical phenotypes of patients with IIM.

Total n=155 DM n=95 AS n=26 IMNM n=12 sIBM n=7 PM n=2 OM n=10 GVHD n=3
(100%) (61.2%) (16.7%) (7.7%) (4.5%) (1.2%) (6.4%) (1.9%)
Normal 14/155 (9.0%) 3/95 (3.1%)™" 1/26 (3.8%) 1/12 (8.3%) 6/7 (85.8%) 0/2 (0.0%) 0/10 (0%) 3 (100.0%)
Non-specific 82 /155 (53.9%) 43/95 (45.2%) 21/26 (80.7%) 10/12 (83.3%)  1/7 (14.2%) 2/2 (100%) 5/10 (50.0%) 0 0%)
abnormalities
SSc-pattern 59/155 (38.0%) 49/95 (51.5%) 4/26 (153%) 1/12 (8.3%) 0/7 (0.0%) 0/2 (0.0%) 5/10 (50.0%) 0 (0%)
(early, active or late)
Early pattern 4/59 (6.7%) 1/49 (2.0%) 0/4 (0.0%) 1/1 (100.0%) 0/0 (0.0%) 0 (0.0%) 2/5 (400%) 0 (0%)
Active Pattern 50/59 (84.7%) 43/49 (87.7%) 4/4 (100.0%)  0/1 (0.0%) 0/0 (0.0%) 0 (0.0%) 3/5 (60.0%) 0 (0%)
Late pattern 5/59 (8.4%) 5/49 (10.2%) 0/4 (0.0%) 0/1 (0.0%) 0/0 (0.0%) 0 (0.0%) 0/5 (0.0%) 0 (0%)

The p-value represents the comparison of the prevalence of each capillaroscopic pattern in each clinical phenotype vs. the prevalence in the rest of the patients

of the row: *p<0.05, **p<0.01, ***p<0.001.

SSc: systemic sclerosis; DM: dermatomyositis; AS: anti-synthetase syndrome; IMNM: immune-mediated necrotizing myopathy; sSIBM: sporadic inclusion
body myositis; PM: polymyositis; OM: overlap myositis; GVHD: graft versus host disease.
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Table III. Proportion of patients with each capillaroscopic finding in the three cohorts of

1IM.

USA Mexico Spain Total

n=41 n=33 n=81 n=155
Bushy/ramified capillaries, n (%)Y 20 (48.7) 24 (72.7) 69 (85.1) 113 (72.9%)
Dilated capillaries, n (%)™ 20 (48.7) 29 (87.8) 75 (92.5) 124 (80%)
Giant capillaries, n (%) 9 (21.9) 9 (272) 38 (46.9) 56 (36.1%)
Microhaemorrhages, n (%) 14 (34.1) 19 (57.7) 57 (70.3) 90 (58%)
Avascular areas, n (%) 12 (29.2) 9 (27.2) 34 (41.9) 55 (35.5%)
Thrombosis, n (%) 3 (7.3) 4 (12.1) 3 (3.7) 10 (6.5%)

#p<0.05, **p<0.01, **%p<0.001.
IMexico vs. USA.

was observed in patients with DM and
OM. Bushy and dilated capillaries were
mostly observed in patients with DM,
AS, and OM (Fig. 2).

Table IV shows the proportion of pa-
tients with each capillaroscopic pattern
according to the clinical features of

IIM. The SSc pattern was more frequent
in patients with cutaneous features and
the pattern showing non-specific abnor-
malities was more frequently observed
in patients with joint involvement and
interstitial lung disease. There was no
association between the capillaroscopic

parameters and other clinical features,
except for a lower number of capillaries
in patients with calcinosis (4.5 (2.3-6.1)
vs. 5.9 (4.3-7.5), p=0.024). We did not
find a significant correlation between
the capillaroscopic abnormalities and
the laboratory or clinical parameters of
disease activity (data not shown).
Next, we compared the proportion of
patients with each capillaroscopic pat-
tern according to their MSA and MAA
status (Table V). The pattern showing
non-specific abnormalities was more
frequent in patients with anti-Jo1+ au-
toantibodies, the early SSc pattern was
associated with the presence of anti-
Ro52 autoantibodies and the active
SSc pattern was mostly observed in
patients with anti-Mi2 and anti-TIF-1y
autoantibodies (Table V).
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Fig. 2. Capillaroscopic abnormalities observed in patients with IIM according to their diagnosis. Patients with DM, OM, and AS had a lower number of
capillaries (A). Patients with DM and OM had the highest capillary diameter (B) and dilated and bushy capillaries were mostly observed in DM, AS, and
OM (C, E). Patients with DM, AS, and OM had the highest total capillaroscopic score (I). There were no statistically significant differences in the number
of giant capillaries (D), thrombosis (F), microhaemorrhages (G), and avascular areas (H). *p<0.05, **p<0.01, *p<0.001.
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Table I'V. Proportion of patients with each capillaroscopic pattern according to the clinical features of IIM.

Normal Non-specific SSc pattern Early SSc Active SSc Late SSc
abnormalities  (early, active or late) pattern pattern pattern

Cutaneous features (n=78) 4 (5.1%) 33 (42.3%)™ 41 (52.5%)™ 0 (0.0%) 37 (90.2%)™" 4 (9.7%)
Heliotrope rash (n=50) 0 (0.0%)™ 24 (48.0%) 26 (52.0%)" 1 (3.8%)" 23 (88.4%)™" 2 (7.6%)
Gottron’s papules (n=74) 0 (0.0%)™ 33 (44.5%)" 41 (54.4%)™ 1 (24%) 37 (90.2%)™" 3 (7.3%)
Mechanic’s hands (n=26) 1 (3.8%) 15 (57.6%) 10 (38.4%) 0 (0.0%) 10 (100.0%)"" 0 (0.0%)
Periungual changes (n=56) 0 (0.0%)™ 23 (41.0%)" 33 (58.9%)™" 1 (3.0%) 29 (87.7%)™" 3 (9.0%)
V-sign (n=48) 0 (0.0%)™ 18 (37.5%) 30 (62.5%)™" 1 (3.3%) 28 (93.3%)™ 1 (3.3%)
Shawl sign (n=45) 0 (0.0%)" 17 (37.7%)" 28 (62.2%)™" 1 (3.5%) 26 (92.8%) 1 (3.5%)
Malar rash (n=28) 2 (7.1%) 13 (46.2%) 13 (46.4%) 0 (0.0%) 11 (84.6%) 2 (15.3%)
Calcinosis (n=20) 0 (0.0%)" 10 (50%) 10 (50%) 0 (0.0%) 8 (80.0%) 2 (20.0%)
Skin ulcers (n=9) 0 (0.0%) 5 (55.5%) 4 (44.4%) 0 (0.0%) 3 (75.0%) 1 (25.0%)
Myositis (n=92) 10 (10.8%) 50 (54.3%) 32 (34.7%) 3 (93%) 26 (81.2%) 3 (9.3%)
Dysphagia (n=52) 3 (5.7%) 27 (51.9%) 22 (42.3%) 2 (9.0%) 19 (86.3%) 1 (4.5%)
Joint involvement (n=23) 1 (4.3%) 18 (78.2%)" 4 (17.9%)" 0 (0.0%) 3 (75.0%) 1 (25.0%)
RP (n=41) 0 (0.0%)" 23 (56.0%) 18 (43.9%) 2 (11.1%) 15 (83.3%) 1 (5.5%)
ILD (n=55) 3 (54%) 35 (63.3%)" 17 (30.9%) 2 (11.7%) 15 (88.2%) 0 (0.0%)"
Cancer (n=11) 0 (0.0%) 5 (45.4%) 6 (54.5) 0 (0.0%) 6 (100.0%) 0 (0.0%)

The p-value represents the comparison of the prevalence of each capillaroscopic pattern in each clinical feature vs. the prevalence in the rest of the patients
of the row: *p<0.05, **p<0.01, ***p<0.001.
SSc: systemic sclerosis; RP: Raynaud’s phenomenon; ILD: interstitial lung disease.

Table V. Proportion of patients with each capillaroscopic pattern according to the positivity of the MSA and the MAA.

Antibody Normal Non-specific SSc pattern Early pattern Active pattern Late pattern
abnormalities  (early, active or late)
Myositis specific antibodies (MSA)
Jol (n=18) 1 (55%) 14 (77.7%)" 3 (16.6%)" 0 (0.0%) 3 (100.0%) 0 (0.0%)
PL7 (n=5) 0 (0.0%) 4 (80.0%) 1 (20.0%) 0 (0.0%) 1 (100.0%) 0 (0.0%)
PL12 (n=4) 0 (0.0%) 3 (75.0%) 1 (25.0%) 0 (0.0%) 1 (100.0%) 0 (0.0%)
EJ (n=2) 0 (0.0%) 2 (100.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
0OJ (n=1) 0 (0.0%) 1 (100.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Mi2 (n=9) 0 (0.0%) 3 (33.3%) 6 (66.6%) 0 (0.0%) 6 (100.0%)" 0 (0.0%)
MDAS (n=16) 0 (0.0%) 7 (43.7%) 9 (56.2%) 0 (0.0%) 8 (88.8%) 1 (11.1%)
NXP2 (n=14) 0 (0.0%) 8 (57.1%) 6 (42.8%) 0 (0.0%) 5 (83.3%) 1 (16.1%)
TIF-1y (n=17) 1 (5.8%) 6 (352%) 10 (58.8%) 0 (0.0%) 10 (100%)" 0 (0.0%)
SAE (n=4) 0 (0.0%) 0 (0.0%)" 4 (100.0%)"" 1 (25.0%) 2 (50.0%) 1 (25.0%)
SRP (n=5) 1 (20.0%) 3 (60.0%) 1 (20.0%) 1 (100.0%) 0 (0.0%) 0 (0.0%)
HMGCR (n=8) 0 (0.0%) 8 (100%)™ 0 (0.0%)" 0 (0.0%) 0 (0.0%) 0 (0.0%)
NT5clA (n=4) 4 (100.0%)"" 0 (0.0%)" 0 (0.0%)" 0 (0.0%) 0 (0.0%) 0 (0.0%)
Myositis-associated antibodies (MAA)
Ro052 (n=39) 3 (7.6%) 22 (56.4%) 14 (35.8%) 3 (21.4%)" 9 (64.2%) 2 (14.2%)
Ro60 (n=10) 0 (0.0%) 5 (50.0%) 5 (50.0%) 0 (0.0%) 4 (80.0%) 1 (20.0%)
La (n=2) 0 (0.0%) 1 (50.0%) 1 (50.0%) 0 (0.0%) 1 (100.0%) 0 (0.0%)
PM/Scl (N=9) 0 (0.0%) 5 (55.5%) 4 (44.4%) 0 (0.0%) 4 (100.0%) 0 (0.0%)
Ku (n=2) 0 (0.0%) 1 (50.0%) 1 (50.0%) 0 (0.0%) 1 (100.0%) 0 (0.0%)

The p value represents the comparison of the prevalence of each capillaroscopic pattern in each MSA and MAA group vs. the prevalence in the rest of the
patients of the row: **p<0.05, **p<0.01, ***p<0.001.

Finally, we assessed the quantitative
features of the NVC according to the
MSA and the MAA status. We did not
find any statistically significant differ-
ences among the patients with differ-
ent AS autoantibodies, but our analysis
was limited due to the low frequency of
OJ and EJ-positive patients. Therefore,
we compared the quantitative capil-
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laroscopic parameters among patients
with positive DM-associated antibod-
ies. Anti-Mi2-positive DM patients
had a lower number of capillaries (4.2
(3.8-43) vs. 59 (4.2-5.8), p=0.03), a
higher number of avascular areas (0.3
(0.1-0.7) vs. 0.0 (0.0-0.2), p=0.0009),
giant capillaries (0.3 (0.0-0.8) vs. (0.0
(0.0-0.2), p=0.012), and thrombosis

(0.0 (0.0-0.1) vs.0.0 (0.0-0.0), p=0.03)
in comparison to patients with the rest
of DM-associated antibodies. Sub-
jects with anti-MDAS-positive DM
had a higher number of dilated capil-
laries (1.5 (0.9-1.8) vs. 0.9 (0.1-1.1),
p=0.03). SAE-1+ DM patients had a
higher number of avascular areas (0.8
(0.5-0.9) vs. 0.0 (0.0-0.2), p=0.019) in
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Table VI. Comparison of the quantitative capillaroscopic parameters among the different MSA and MAA.

Capillaries/ Diameter Normal Bushy/ Dilated Giant Microhae- Avascular Thrombosis/ Capillaro-

mm, (mM), capillaries/ ramified capillaries/ capillaries/  morrhages/  areas/mm, mm, scopic

median median mm, capillaries/ mm, mm, mm, median median score,

(IQR) (IQR) median mm, median median median median (IQR) (IQR) median

(IQR) (IQR) (IQR) (IQR) (IQR) (IQR)

Myositis specific antibodies (MSA)

Jol (n=18) 59(5.0-69) 17.7(13.5-20.6) 4.6 (3.1-6.1) 0.5(0.0-1.6) 0.9 (0.2-2.1) 0.0 (0.0-0.0) 0.2 (0.0-0.6) 0.0 (0.0-0.0) 0.0(0.0-00) 4.0(2.0-5.0)
PL7 (n=5) 5.6(3.6-8.5) 19.8(14.9-59.6) 2.2(1.1-6.0) 1.1(0.5-2.1) 1.1(04-27) 0.0(0.0-0.7) 1.2(0.3-2.6) 0.0 (0.0-0.1) 0.0 (0.0-0.0) 5.0(2.5-6.5)
PL12 (n=4) 4.6(2.7-76) 179(13.8-43.6) 32(1.3-48) 1.1(0.6-1.6) 09(0.7-1.8) 0.0(0.0-0.7) 1.6(0.3-2.7) 0.5(0.1-09) 0.0 (0.0-0.1) 5.0(3.5-7.2)
Mi2 (n=9) 42(3.8-43) 352(16.8-46.8) 0.4(0.3-3.6) 1.0 (0.2-1.8) 1.4(0.5-2.5) 0.3(0.0-0.8) 0.5(0.0-2.8) 0.3 (0.1-0.7) 0.0 (0.0-0.1) 6.0 (4.0-7.0)
MDAS (n=16) 50(3.1-83) 264 (14.1-442) 1.6(0.7-4.6) 0.8(0.5-1.5) 1.5(09-18) 0.1(0.0-09) 0.7(0.0-2.4) 0.0(0.0-0.2) 0.0 (0.0-00) 4.5(2.2-7.0)
NXP2 (n=14) 54 (3.8-7.3) 24-0(16.5-31.0) 24(1.8-33) 1.6(1.1-20) 0.8(0.1-20) 0.0(0.0-0.1) 0.2 (0.0-1.6) 0.1 (0.0-04) 0.0(0.0-00) 50(3.7-6.2)
TIF-1y (n=17) 55(3.3-6.8) 214 (13.7-480) 1.7(05-54) 1.0(0.6-2.2) 1.1(04-1.6) 0.1(0.0-09) 0.3(0.0-1.9) 0.0 (0.0-0.8) 0.0 (0.0-0.0) 6.0(2.0-7.0)
SAE (n=4) 20(1.7-64) 309 (20.0-58.2) 0.1(0.0-53) 1.7(04-23) 0.7(0.54.3) 03(0.0-0.8) 0.2(0.1-1.9) 0.8(0.5-0.9) 0.0 (0.0-00) 6.0(5.2-6.7)

SRP (n=5) 7.8(7.1-79) 179 (125-234) 50(3.1-6.0) 1.4(0.0-2.2) 0.1(0.0-29) 0.0(0.0-0.2) 0.0 (0.0-1.6) 0.0 (0.0-0.0) 0.0 (0.0-0.0) 1(0.5-3.5)
HMGCR (n=8) 7.5(7.1-7.8) 16.6 (15.8-18.0) 5.6(4.3-6.8) 1.5(0.5-2.7) 0.0 (0.0-0.7) 0.0 (0.0-0.0) 0.0 (0.0-0.4) 0.0 (0.0-0.0) 0.0(0.0-00) 20(1.0-25)
NT5clA (n=4) 8.6(74-88) 13.0(123-155) 5.8(4.6-64) 0.0(0.0-0.0) 0.0(0.0-00) 0.0(0.0-0.0) 0.0(0.0-0.0) 0.0 (0.0-0.0) 0.0(0.0-00) 0. (0.0-0.0)

Myositis-associated antibodies (MAA)

Ro52 (n=39) 59(48-78) 17.3(13.5-21.4) 4.1(22-6.1) 10(0.1-1.6) 0.8(0.2-1.7) 0.0(0.0-0.1) 0.3(0.0-22) 0.0(0.0-0.1) 0.0(0.0-0.0) 4.0(2.0-6.0)
Ro60 (n=10) 5.0(1.8-59) 21.5(15.1-40.8) 2.1(0.1-40) 1.7(0.8-25) 0.7(04-1.8) 0.0(0.0-04) 05(0.1-1.5) 0.0(0.0-0.6) 0.0(0.0-0.0) 6.0(4.0-6.2)
PM/Scl (n=9) 39(28-6.1) 270(234-394) 12(0.5-20) 2.1(1.6-28) 1.1(08-22) 0.2(0.0-0.7) 03(0.0-1.0) 0.0(0.0-05) 0.0(0.0-0.0) 50(3.5-7.0)

comparison to the rest of the patients
with positive DM-associated antibod-
ies. Regarding the MAA, patients with
positive anti-PM/Scl autoantibodies
had a higher number of bushy or rami-
fied capillaries (2.1 (1.6-2.8) vs. 1.1
(0.1-1.3), p=0.033) in comparison to
patients with negative PM/Scl antibod-
ies. The quantitative capillaroscopic pa-
rameters in each subgroup of MSA and
MAA are summarised in Table VI.

The comparison of NVC parameters
in the 23 patients during the follow-up
(inactive disease) compared to the first
visit (active disease) is shown in Fig-
ure 3. We observed that coinciding with
the improvement of disease activity,
there was an increase in the capillary
density (4.6 (3.6-6.0) vs. 5.8 (4.5-6.8),
p<0.0001) and a decrease in the number
of avascular areas (0.2 (0-0-0.45) vs.
0.0 (0.0-0.15), p=0.019) and the total
capillaroscopic score (6 (3—6) vs. 4 (3-
5),p=0.015). There was a trend towards
a statistically significant increase in the
number of bushy capillaries (1.8 (0.46—
29) vs. 1.9 (0.7-2.8), p=0.06) and a
decrease in the apical diameter of the
capillaries (22.7 (18.4-45.1) vs. 18.8
(15.3-25.3), p=0.06) when the patients
were seen during a time of decreased
disease activity.

Discussion
In this multicentric multi-ethnic cohort

Clinical and Experimental Rheumatology 2024

analysis of the NVC abnormalities of
patients with IIM, we observed an asso-
ciation between the non-specific capilla-
roscopic pattern and the diagnosis, clini-
cal features, and positivity for anti-Jol
autoantibodies in AS patients, as well as
with the diagnosis of IMNM. We con-
firmed the association between the SSc
pattern and the DM clinical features, as
well as the improvement of the capilla-
roscopic abnormalities after treatment.
Taken together, our findings suggest a
role for capillaroscopic assessment in
monitoring disease activity (2). Of note,
nailfold capillaroscopic assessment in
patients with IIM is one of the potential
items for classification criteria of skin-
predominant DM (15), highlighting its
importance in the differential diagnosis
of IIM.

Initial capillaroscopic analyses of 1IM
patients showed that they had a lower
number of capillaries with a larger api-
cal diameter and a higher number of
ramified capillaries in comparison to
healthy controls (16). When patients
with IIM were classified as having PM
or DM, the most frequently reported
pattern in patients with PM was the
non-specific (17), whilst DM patients
had a higher amount of abnormalities
(18), including giant capillaries (17).
Selva O’Callaghan et al. evaluated 53
patients with I[IM classified as PM, DM,
and IBM and found capillaroscopic ab-

normalities in 43% of the patients (19).
Nonetheless, when any capillaroscopic
abnormality is considered, nearly all
patients with IIM had an abnormal
NVC (5), which is similar to our find-
ings. We found that only 9% of patients
had a normal NVC, including the three
patients with GVHD myositis.

Some previous studies with small sam-
ple sizes have described capillaroscopic
abnormalities according to the clinical
phenotype of patients with IIM. In pa-
tients with AS, the most frequent find-
ing was a decreased capillary density
(16) and tortuosities (20). Other stud-
ies have shown a scleroderma pattern
in 35.3% of patients with AS, ramified
capillaries in 50%, and giant capillar-
ies in 26.2% of patients. The capilla-
roscopic abnormalities were associated
with the presence of ILD and the pres-
ence of anti-Jol autoantibodies (21),
which is similar to our results. Accord-
ing to our data, a pattern of non-specific
abnormalities with decreased capillary
density and tortuous bushy capillaries is
characteristic of AS.

In patients with DM, previous studies
have shown a higher number of micro-
haemorrhages and dilated capillaries
(19). A systematic review described a
scleroderma pattern in 63.6-88.9% of
adult DM patients, especially in sub-
jects with less than 6 months of disease
duration (5, 22). According to the cur-
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Fig. 3. Comparison of the capillaroscopic abnormalities in patients with IIM and active vs. inactive disease. During inactive disease, we observed an in-
creased capillary density (A), a higher number of bushy capillaries (E), with smaller diameter (B), and a decrement in the number of avascular areas (H)
and in the total capillaroscopic score (I). There were no statistically significant differences in the number of dilated (C), and giant (D) capillaries, nor in the
number of thrombosis (F) or microhaemorrhages (H).

rent study, the most frequently reported
scleroderma pattern is the active (46%),
while early and late patterns were re-
ported in 24% and 4%, respectively
(22). Also, previous studies have shown
that giant capillaries and avascular ar-
eas were more prominent in patients
with DM and OM and were absent in
AS and IMNM (14), which is similar to
our results.

It has been shown that patients with
DM have dynamic capillaroscopic ab-
normalities, with decreased capillary
density at disease onset and ramified
capillaries in patients with long-term
disease (18). According to our results,
a decrement in the capillary score, and
capillary diameter, and an increase in
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the capillary density with the disap-
pearance of microhaemorrhages is ob-
served after treatment of patients with
DM (22-25). This suggests that neo-
vascularisation in IIM may be a sign of
recovery from the previous vasculopa-
thy, as this feature has been observed in
long-standing disease (5).

The association between capillaroscop-
ic abnormalities and certain clinical
features has been controversial in the
literature. For instance, previous stud-
ies and ours have shown no associa-
tion between RP (16) and muscular and
extra-muscular disease activity (14).
On the other hand, capillaroscopic ab-
normalities have been associated with
cancer, RP (19), global disease activ-

ity, myositis intention to treat index
(MITAX), and cutaneous, muscular,
constitutional, and pulmonary disease
activity (5, 20, 22, 24-26). The many
different methods used to evaluate the
disease activity in patients with 1IM
might explain these discordances. In
our cohort, the myositis disease ac-
tivity assessment tool (MDAAT) and
the MITAX were not systematically
assessed. Nonetheless, our results co-
incide with the study by Soubrier et
al. (14), who included a small sample
of IIM patients with different clinical
phenotypes without finding associa-
tions between the muscular and extra-
muscular disease activity and capilla-
roscopic findings.
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Earlier studies did not find an associa-
tion between capillaroscopic abnormal-
ities, MSA, and MAA in DM patients
(19). Nonetheless, in a study of 48 IIM
patients including 17 DM patients, 8
OM, 12 with AS, and 6 with IMNM, it
was observed that the presence of au-
toantibodies recognising MDAS, SAE,
and TIF-1y was associated with giant
capillaries (14). This is similar to our
results since we found that the active
pattern was associated with anti-TIF-1y
positivity. Our study is the first to de-
scribe a more prominent nailfold vas-
culopathy in patients with anti-Mi2 an-
tibodies, including increased avascular
areas and thrombosis. The current study
is also the first to report a higher num-
ber of avascular areas in patients with
anti-SAE1-positive DM. Our findings
confirm that capillaroscopic features
contribute to the clustering of patients
with IIM according to their diagnosis,
clinical characteristics, and autoanti-
bodies.

The strengths of our study are its mul-
ticentric and multi-ethnic nature, with
a large number of patients who were
carefully classified according to the
currently described clinical phenotypes.
Our quantitative and semi-quantitative
analysis considered the positivity for
MSA and MAA. Also, we included pa-
tients with sSIBM and IMNM, who were
underrepresented in previous studies.
The main limitation of our study is that
many measurements of disease activity
such as the MMTS8, HAQ-DI, MDAAT,
and MITAX were not available for
analysis. Also, the prevalence of some
MSA (e.g. EJ and OJ) and MAA (e.g.
Ku) was low and precluded the possi-
bility of showing statistically signifi-
cant differences.

In summary, NVC abnormalities are re-
lated to the diagnosis, clinical features,
clinical evolution, MSA, and MAA of
patients with IIM. These findings can
be extrapolated to patients with differ-
ent ethnicities and help cluster subjects
with distinctive clinical phenotypes.

References
1. CAVAGNA L, FERRO F, ZANFRAMUNDO G,
LA ROCCA G, PUXEDDU I: Idiopathic inflam-
matory myopathies and COVID-19: an in-
triguing liaison? Clin Exp Rheumatol 2023;
41(2): 217-20. https://

Clinical and Experimental Rheumatology 2024

doi.org/10.55563/clinexprheumatol/njaffO

. DOURADO E, BOTTAZZI F, CARDELLI C et

al.: Idiopathic inflammatory myopathies: one
year in review 2022. Clin Exp Rheumatol
2023; 41(2): 199-213. https://
doi.org/10.55563/clinexprheumatol/jof6qn

. PAULING JD, CHRISTOPHER-STINE L: The

aetiopathogenic significance, clinical rel-
evance and therapeutic implications of vas-
culopathy in idiopathic inflammatory myo-
pathy. Rheumatology (Oxford) 2021; 60(4):
1593-607. https://
doi.org/10.1093/rheumatology/keaa816

. GITIAUX C, KOSTALLARI E, LAFUSTE P,

AUTHIER FJ, CHRISTOV C, GHERARDI RK:
Whole microvascular unit deletions in der-
matomyositis. Ann Rheum Dis 2013; 72(3):
445-52. https://
doi.org/10.1136/annrheumdis-2012-201822

. BERTOLAZZI C, CUTOLO M, SMITH V, GU-

TIERREZ M: State of the art on nailfold cap-
illaroscopy in dermatomyositis and polymy-
ositis. Semin Arthritis Rheum 2017; 47(3):
432-44. https://
doi.org/10.1016/j.semarthrit.2017.06.001

. LUNDBERG IE, TTARNLUND A, BOTTAI M et

al.: 2017 European League Against Rheu-
matism/American College of Rheumatology
Classification Criteria for Adult and Juvenile
Idiopathic Inflammatory Myopathies and
Their Major Subgroups. Arthritis Rheumatol
2017; 69(12): 2271-82.
https://doi.org/10.1002/art.40320

. CONNORS GR, CHRISTOPHER-STINE L, ODD-

IS CV, DANOFF SK: Interstitial lung disease
associated with the idiopathic inflammatory
myopathies: what progress has been made in
the past 35 years? Chest 2010; 138: 1464-74.
https://doi.org/10.1378/chest.10-0180

. HOOGENDIJK JE, AMATO AA, LECKY BR et

al.: 119th ENMC international workshop:
trial design in adult idiopathic inflammatory
myopathies, with the exception of inclusion
body myositis, 10-12 October 2003, Naarden,
The Netherlands. Neuromuscul Disord 2004,
14(5): 337-45.
https://doi.org/10.1016/j.nmd.2004.02.006

. LLOYD TE, MAMMEN AL, AMATO AA, WEISS

MD, NEEDHAM M, GREENBERG SA: Evalu-
ation and construction of diagnostic crite-
ria for inclusion body myositis. Neurology
2014; 83(5): 426-33. https://
doi.org/10.1212/wnl.0000000000000642

. NUNO-NUNO L, JOVEN BE, CARREIRA PE

et al.: Overlap myositis, a distinct entity be-
yond primary inflammatory myositis: A ret-
rospective analysis of a large cohort from the
REMICAM registry. Int J Rheum Dis 2019;
22(8): 1393-401.
https://doi.org/10.1111/1756-185x.13559

. PIETTE Y, REYNAERT V, VANHAECKE A et

al.: Standardised interpretation of capillaros-
copy in autoimmune idiopathic inflammatory
myopathies: A structured review on behalf of
the EULAR study group on microcirculation
in rheumatic diseases. Autoimmun Rev 2022;
21(6): 103087.

https://doi.org/10.1016/j.autrev.2022.103087

.LAMBOVA SN: Nailfold capillaroscopy -

practical implications for rheumatology prac-
tice. Curr Rheumatol Rev 2020; 16(2): 79-83.

20.

21.

22.

23.

https://
doi.org/10.2174/1573397116022004 15083444

. CUTOLO M, PIZZORNI C, SECCHI ME, SULLI

A: Capillaroscopy. Best Pract Res Clin Rheu-
matol 2008; 22(6): 1093-108.
https://doi.org/10.1016/j.berh.2008.09.001

. SOUBRIER C, SEGUIER J, DI COSTANZO MP

et al.: Nailfold videocapillaroscopy altera-
tions in dermatomyositis, antisynthetase syn-
drome, overlap myositis, and immune-medi-
ated necrotizing myopathy. Clin Rheumatol
2019; 38(12): 3451-8.

https://doi.org/10.1007/s10067-019-04710-2

. LIM D, FIORENTINO D, WERTH V: Current

concepts and advances in dermatomyositis: a
dermatological perspective. Clin Exp Rheu-
matol 2023; 41(2): 359-69. https://
doi.org/10.55563/clinexprheumatol/ue7 1ku

. MERCER LK, MOORE TL, CHINOY H et al.:

Quantitative nailfold video capillaroscopy in
patients with idiopathic inflammatory myo-
pathy. Rheumatology (Oxford) 2010; 49(9):
1699-705. https://
doi.org/10.1093/rheumatology/keq051

. SZABO N, CSIKI Z, SZANTO A, DANKO K,

SZODORAY P, ZEHER M: Functional and mor-
phological evaluation of hand microcircula-
tion with nailfold capillaroscopy and laser
Doppler imaging in Raynaud’s and Sjogren’s
syndrome and poly/dermatomyositis. Scand
J Rheumatol 2008; 37(1): 23-9.

https://doi.org/10.1080/03009740701640209

. MANFREDI A, SEBASTIANI M, CASSONE G et

al.: Nailfold capillaroscopic changes in der-
matomyositis and polymyositis. Clin Rheu-
matol 2015; 34(2): 279-84.
https://doi.org/10.1007/s10067-014-2795-8

. SELVA-O’CALLAGHAN A, FONOLLOSA-PLA

V, TRALLERO-ARAGUAS E et al.: Nailfold
capillary microscopy in adults with inflam-
matory myopathy. Semin Arthritis Rheum
2010; 39(5): 398-404. https://
doi.org/10.1016/j.semarthrit.2008.09.003
WAKURA R, MATSUDA S, KOTANI T, SHODA
T, TAKEUCHI T: The comparison of nailfold
videocapillaroscopy findings between anti-
melanoma differentiation-associated gene
5 antibody and anti-aminoacyl tRNA syn-
thetase antibody in patients with dermato-
myositis complicated by interstitial lung dis-
ease. Sci Rep 2020; 10(1): 15692.
https://doi.org/10.1038/541598-020-72752-7
SEBASTIANI M, TRIANTAFYLLIAS K, MAN-
FREDI A et al.: Nailfold capillaroscopy char-
acteristics of antisynthetase syndrome and
possible clinical associations: results of a
multicenter international study. J Rheumatol
2019; 46(3): 279-84.
https://doi.org/10.3899/jrheum.180355
MUGII N, HASEGAWA M, MATSUSHITA T et
al.: Association between nail-fold capillary
findings and disease activity in dermatomy-
ositis. Rheumatology (Oxford) 2011; 50(6):
1091-8. https://
doi.org/10.1093/rheumatology/keq430
HAMAGUCHI Y, MUGII N, MATSUSHITA T,
TAKEHARA K: Long-term changes in nail
fold capillary abnormalities and serum fibro-
blast growth factor 23 levels in dermatomy-
ositis patients with anti-melanoma differen-
tiating antigen 5 antibody. J Dermatol 2021;

375



Capillaroscopic abnormalities in inflammatory myopathies / J. Torres-Ruiz et al.

24.

48(1): 106-9.
https://doi.org/10.1111/1346-8138.15589
JOHNSON D, VAN EEDEN C, MOAZAB N et
al.: Nailfold capillaroscopy abnormalities
correlate with disease activity in adult der-
matomyositis. Front Med (Lausanne) 2021; 8:
708432.

376

25.

https://doi.org/10.3389/fmed.2021.708432
MIOSSI R, DE SOUZA FHC, SHINJO SK:
Nailfold capillary changes in adult new-
onset dermatomyositis: a prospective cross-
sectional study. Clin Rheumatol 2019; 38(9):
2319-26.
https://doi.org/10.1007/s10067-019-04537-x

26. SHENAVANDEH S, RASHIDI F: Nailfold cap-

illaroscopy changes with disease activity in
patients with inflammatory myositis includ-
ing overlap myositis, pure dermatomyositis,
and pure polymyositis. Reumatologia 2022;
60(1): 42-52.
https://doi.org/10.5114/reum.2022.114109

Clinical and Experimental Rheumatology 2024



