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Abstract

Background Dermatomyositis (DM) is an immune-mediated myopathy characterized by proximal muscle
weakness, inflammation, and cutaneous manifestations. Up to 25% of DM patients have an associated malignancy.
Those with cancer-associated DM often face worse prognoses, poorer treatment responses, and reduced survival
rates. Interestingly, anti TIF 1y-positive DM patients are notably at increased risk for malignancy, yet the underlying
mechanisms and clinical correlation remain poorly understood. Nailfold video capillaroscopy (NVC) is a safe, non-
invasive method for assessing vascular abnormalities, previously explored in various DM subsets but not specifically
in anti TIF 1y-positive DM patients with malignancy. This study aims to characterize NVC findings in anti-TIF1y-positive
DM and assess their clinical relevance, particularly in malignancy-associated cases.

Methods A retrospective review at Mayo Clinic, Jacksonville from January 1st, 2010 to May 16th, 2024 was
conducted. 19 cases with anti TIF1y-positive DM and 18 idiopathic inflammatory myopathy controls were included.

Results We observed anti TIF 1y-positive DM cases to have significantly increased capillary density loss and higher
microhemorrhages (p=0.057). Cases also had higher frequencies of dilated capillaries, capillary ramifications, and
capillary disorganization. Although no statistically significant differences in NVC pattern were identified in cancer vs.
non-cancer anti TIF1y-positive DM, there were greater hemorrhages and ramifications noted in the cancer anti TIF1y-
positive subset.

Conclusion This study investigated NVC differences among anti TIF1y-positive DM with malignancies versus

idiopathic inflammatory myopathy controls. Our findings indicate promising microvascular differences with a
potential for predicting cancer development that warrant further exploration in larger studies.

Clinical trial number Not applicable.
Highlights
- Up to 25% of DM patients have malignancies and worse prognoses.

« Anti TIF1y-positive DM is associated with malignancies, but this relationship is poorly understood.
« NVC may be useful in clinically characterizing anti TIF1y-positive DM, including cancer subsets.
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NVC shows differences between Anti TIF-DM including malignancy associated cases.
These findings may aid diagnosis and management of these patients.

Keywords Dermatomyositis (DM), Anti-transcription intermediary factor-1gamma (TIF), Nailfold video capillaroscopy
(NVC), Malignancy, Cancer, Myositis-specific autoantibody (MSA), Idiopathic inflammatory myopathy (IIM)

Introduction

Dermatomyositis (DM), an immune-mediated myopathy
characterized by proximal muscle weakness, inflamma-
tion, and various cutaneous manifestations, is classified
as one of the idiopathic inflammatory myopathies (IIM)
[1]. DM is a rare condition, typically affecting individu-
als aged between 40 and 50 years, with an incidence of
about 10 per 1,000,000 people [2]. DM mortality rate is
about 10% and is highest in the first year of diagnosis,
while 34% of survivors have some form of mild-to-mod-
erate disability [3]. A significant amount of DM patients
(nearly 25%) have an underlying malignancy (a five-
to-seven-fold increase compared to that of the general
population) [4]. DM-associated cancer has significant
prognosis implications, as these patients exhibit poorer
responses to treatment and decreased survival rates com-
pared to their counterparts without an underlying malig-
nancy [5]. Ultimately, DM pathophysiology, particularly
for cancer-associated DM, is not fully understood, war-
ranting further research to better risk-stratify and prog-
nosticate disease course for these patients.

Nailfold video capillaroscopy (NVC) has emerged as a
safe, inexpensive, non-invasive technique that allows for a
real-time assessment of vascular abnormalities, providing
quick and objective data with high inter-reader reliability
among users [6—7]. NVC is widely used in rheumatology
clinics for systemic sclerosis (SSc), where distinct capil-
laroscopy phenotypes facilitate disease diagnosis and
prognostication, subsequently allowing for monitoring
of disease activity [8—9]. These findings have since also
been applied to IIM [10, 11], [12]. One study reported an
association between NVC findings and disease activity
in DM patients [11]. A separate study observed distinct
capillaroscopy features, such as vascular array disorgani-
zation, capillary loss, and enlarged capillaries, to be more
prevalent in DM patients than those with polymyositis
(PM) [13], while another study observed a higher fre-
quency of giant capillaries in DM compared to that of
antisynthetase syndrome and immune-mediated necro-
tizing myopathy [12]. These results are promising so that
DM patients have characteristic NVC findings which can
potentially be used to monitor disease activity, however,
the literature on NVC findings among individual subsets
of DM, and particularly those with associated malig-
nancy, remains limited.

A variety of serum autoantibodies, referred to as
myositis-specific autoantibodies (MSAs), anti-mela-
noma differentiation-associated gene 5 (MDAS5), and

anti-transcription intermediary factor-lgamma (TIF)
are well-known to be associated with DM while anti-
aminoacyl-tRNA synthetase (ARS) is associated with
anti-synthetase syndrome. Clinically, MSA identification
in DM patients is critical as each is associated with spe-
cific clinical features that can affect prognosis [14]. Inter-
estingly, anti TIFly-positive DM has been observed to
have an increased risk for underlying malignancy, which
has been reported to vary from 15-27% [15, 16]. How-
ever, anti TIF1y-positive DM remains poorly understood
regarding definitive clinical characteristics and response
to traditional therapies (e.g., systemic glucocorticoids or
immunosuppressants). Prior studies have observed NVC
differences among the various subsets of MSA-associated
DM [14, 17]. Interestingly, one study observed signifi-
cantly increased enlarged capillaries and greater capillary
loss with anti TIF1y-positive autoantibodie [18], suggest-
ing that NVC may have prognostication benefits in this
setting.

The association between NVC findings in anti TIF1y-
positive DM patients with associated malignancy, to
our knowledge, has not been described in detail in cur-
rent literature, warranting additional studies to further
investigate changes in capillary architecture among these
patients. The present study sought to address such gaps
in the literature — the primary objective of this study
was to characterize and describe distinct NVC findings
amongst patients with anti TIF1y-positive compared to
patients with idiopathic inflammatory patients, with sec-
ondary objectives of identifying any clinically significant
NVC features that can facilitate disease course prognosti-
cation and evaluating any correlating NVC features with
cancer. We hypothesized that NVC differences between
groups would facilitate future diagnosis, prognostic
information, and response to therapies.

Materials and methods

Patient characteristics

A single-institution retrospective chart review of all
patients with anti TIF1y-positive at Mayo Clinic, Jackson-
ville, FL from January 1st, 2010 to May 16th, 2024 who
had NVC performed was conducted. Adult patients>18
years of age were included -21 patients with TIF-posi-
tive DM were identified and NVC was performed on
19 cases. Controls (1=18 from another research study)
included TIF-negative patients who had positive serolo-
gies for other myositis antibodies (jol, pl-7, pl-12, EJ, O],
pm-scl, Ku, RNP U1/U2/U3). MDA-5 was excluded due
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to its distinctly different clinical picture and more severe
prognosis, while NXP-2 was excluded due to its higher
association with cancer (such that the anti TIF1y-positive
DM malignancy association could be uniquely assessed).
Immunoprecipitation technique was used for antibody
identification. Clinical information was retrospectively
collected via chart review of patient medical charts. Vari-
ables recorded included demographics, clinical features,
serologies and laboratory data, imaging and biopsy stud-
ies, comorbidities, last follow-up, treatment interven-
tions, and NVC findings. The study was approved by the
Mayo Clinic Institutional Review Board.

NVC characteristics

We assessed NVC findings using the Optilia Video Cap-
illaroscopy system (magnification of 200x; analyzed
via Optipix software). NVC was performed on all eight
nail beds using the 2nd-5th digits of both hands. NVC
findings, such as capillary number, morphology, den-
sity, organization, micro-hemorrhages, and ramifica-
tions, were compared amongst anti TIF1y-positive DM
patients with cancer and idiopathic inflammatory myop-
athies controls. In this study, only baseline NVC scores
were obtained (longitudinal values were not tracked).
Capillaroscopy parameters included capillary density,
dimension, morphology, and hemorrhage. Density was
considered abnormal if there were fewer than 7 capillar-
ies per 1-mm field. Abnormal dimension was defined as
greater than 20 pm as enlarged and greater than 50 pm as
giant. Morphology was considered abnormal if capillar-
ies did not exhibit the characteristic hairpin loop shape.
A semi-quantitative scoring system well described by
Cutolo et al. was used and scoring was reviewed by at
least two trained providers or researchers [19].

Statistical analysis

Continuous variables were summarized with the sample
median and interquartile range, while categorical vari-
ables were summarized with numbers and percentages.
Jitter plots were used to display the distribution of NVC
scores graphically. Multivariable linear regression was
used to estimate the difference in mean NVC scores
between anti TIFly-positive cases and controls; 95%

Table 1 Patient characteristics

Variable N TIF-y DM Controls
(N=19) (N=18)

Age (years) 37 56 (48, 63) 60 (58, 66)
Sex 37

Male 1(5%) 8 (44%)

Female 18 (95%) 10 (56%)
Race 19

White 19 (100%) 18 (100%)

The sample median (Q1, Q3) is given for continuous variables, while categorical
variables are reported as frequency (percentage)
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confidence intervals (CI) were also reported. The multi-
variable models were adjusted for age and sex. P-values
less than 0.05 were considered statistically significant,
and all statistical tests were two-sided. Descriptive statis-
tics for cases were used to report clinical characteristics,
serologies and markers, imaging and biopsy findings, and
treatments. Single-variable linear regression was used to
explore associations of characteristics with NVC scores
in cases. Statistical analyses were performed using R Sta-
tistical Software (version 4.2.2; R Foundation for Statisti-
cal Computing, Vienna, Austria). An additional subgroup
analysis between cancer and non-cancer anti TIF-posi-
tive DM cases was conducted.

Results

Demographics

The baseline characteristics of the 19 anti TIF1y-positive
cases and the 18 controls are summarized in Table 1. The
mean age was 56 and 60 for cases and controls, respec-
tively. Most cases (n=18; 95%) and controls (n=10; 56%)
were female, and all cases (7 =19; 100%) were Caucasian.

Clinical characteristics

Of relevance, not every case had documented testing for
every clinical variable (if missing, the sample size, n, is
specified in parentheses). Descriptive statistics summa-
rizing clinical characteristics for cases are summarized
in Table 2. Cases commonly reported muscle weak-
ness (n=13; 68%) and skin rash (n=15; 79%), while less
commonly reporting pulmonary involvement (n=7;
37%), inflammatory arthritis (n=6; 32%), dysphagia
(n=5; 26%), weight loss (n=5; 26%), fatigue (n=4; 21%),
and fever (n=3; 16%). Manifestations with mechanic’s
hands, gastrointestinal involvement, and arthralgias were
rare (each m=1; 5%). Descriptive statistics summariz-
ing serologies and markers for cases are summarized in
Table 3. Cases had a median CRP, ESR, aldolase, and CK
of 4 mg/L, 10 mm/hr, 4.9 u/L, and 93 u/L, respectively.
Cases commonly had positive ANA (n=15/18; 83%) and
TIF-1 gamma (n=19; 100%), while less commonly having
positive RF (n=2/13; 15%), SSA/RO (n=4/18; 22%), scl70
(n=3/16; 19%), and UIRNP (n=2/14; 14%). Descriptive
statistics summarizing imaging, biopsy, and other clinical
findings for cases are summarized in Table 4. Two cases
(n=2/2; 100%) had positive MRI findings. Most skin
biopsy findings indicated interface dermatitis (n=12/19;
63%). Cases had a median FVC% predicted and DLCO%
predicted of 90 and 83.5, respectively. 5 patients (26.3%)
had associated malignancy, which included rectal cancer,
non-Hodgkin’s lymphoma, extra-nodal marginal B cell
lymphoma, Hodgkin’s lymphoma, and breast cancer.
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Table 2 Clinical characteristics Table 3 Serologies and markers
Variable N TIF positive DM Variable N TIF
(N=19) positive

Constitutional symptoms DM
Fever 19 3 (16%) (N=19)
Weight loss 19 5 (26%) Inflammatory markers
Night sweats 19 2(11%) CRP (mg/L) 18 40(29,102)
Fatigue 19 4(21%) ESR (mm/1H) 19 10.0 (5.0, 24.5)
Rheumatologic symptoms Serologies
Inflammatory arthritis 19 6 (32%) ANA+ 18 15 (83%)
Raynaud's phenomenon 19 9 (47%) RF+ 13 2 (15%)
Muscle weakness 19 13 (68%) CCP+ 13 1(8%)
Dysphagia 19 5 (26%) dsDNA+ 18 1(6%)
Skin rash 19 19 (100%) ENA panel
Inflammatory eye disease 19 0 (0%) SSA/RO+ 18 4(22%)
Nerve involvement 19 2 (11%) SSB/La+ 18 1(6%)
Pulmonary involvement 19 7 (37%) Sm ab+ 18 0 (0%)
Mechanic hands 19 1 (5%) RNP+ 18 1(6%)
Gl involvement 19 1(5%) SCL70+ 16 3 (19%)
Renal involvement 19 0 (0%) centromere+ 16 0 (0%)
Cardiac involvement 19 0 (0%) Myomarker panel 3
Arthralgia (not inflammatory arthritis) 19 1 (5%) JO-1+ 19 0 (0%)
Manual muscle strength MI-2+ 19 0 (0%)
Upper extremity 19 PL-7+ 18 0 (0%)

0 0 (0%) PL-12+ 19 0 (0%)

1 0 (0%) EJ+ 19 0 (0%)

2 0 (0%) OJ+ 19 2 (11%)

3 1 (5%) SRP+ 18 1 (6%)

4 4(21%) MDA-5+ 19 0 (0%)

5 14 (74%) TIF-1 Gamma+ 19 19 (100%)
Lower extremity 19 Ku+ 14 0 (0%)

0 0 (0%) anti-pm/scl+ 17 1 (6%)

1 0 (0%) UTRNP+ 14 2 (14%)

2 0(0%) U2 SN RNP+ 8 0 (0%)

3 1(5%) Fibrillarin U3+ 10 0 (0%)

4 5 (26%) SSA-52D+ 11 4 (36%)

5 13 (68%) cmP
The sample median (Q1, Q3) is given for continuous variables, while categorical ~ Aldolase (u/L) 17 49(38,55)
and ordinal variables are reported as frequency (percentage) CK (u/L) 19 93.0(51.0,153.5)

NVC findings

NVC results in anti TIFly-positive cases compared to
controls are summarized in Table 5. Capillaroscopy den-
sity loss was significantly higher in cases (median 2.1)
versus controls (median 0.3) (adjusted difference 0.8; 95%
CI 0.0-1.5; p=0.047). Microhemorrhages were found to
trend towards significance in cases (median 0.5) than in
controls (median 0.1) (adjusted difference 0.5; 95% CI
0.0-1.0; p=0.057). Dilated capillaries (median 1.2 versus
0.9; p=0.25), capillary ramifications (median 1.0 versus
0.3; p=0.50), and capillary disorganization (median 0.5
versus 0.0; p=0.36) were all more likely to be present
in cases than controls, however, p-values were not sig-
nificant. There was no difference in the presence of giant
capillaries in cases (median 0.4) versus controls (median
0.4) (adjusted difference - 0.3; 95% CI -0.9-0.3; p=0.28).

The sample median (Q1, Q3) is given for continuous variables, while categorical
and ordinal variables are reported as frequency (percentage)

Figure 1 Panels A-D depict abnormal NVC findings in
cases. On single-variable linear regression, there was no
association of the magnitude of CRP and aldolase dou-
bling in predicting an increase in any of the assessed NVC
findings (Table 6). Notably, an increase in ESR had a sig-
nificant correlation with dilated capillaries [95% CI (0.08,
1.07), p=0.025], and CK doubling and association with
dilated capillaries was noted to trend towards statistical
significance. Anti TIF1y-positive DM subset with cancer
had higher NVC scores of capillary microhemorrhages
and ramifications compared to patients without cancer
(Table 7). Non-cancer anti TIF1ly-positive DM patients
had more enlarged (>20 but <50 microns) and giant
(>50 microns) capillaries with higher disorganization. A
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Table 4 Imaging, biopsy, and other clinical findings

Variable N Overall
(N=19)

MRI positive findings 2 2 (100%)

Muscle biopsy findings

Polymoysitis 19 0 (0%)

DM 19 1 (5%)

MHC 19 0 (0%)

Complements deposition 19 0 (0%)

Myopathic features 19 2 (11%)

Others 19 0 (0%)

Skin biopsy findings

Interface dermatitis 19 12 (63%)

Perivascular infiltrate 19 4 (21%)

Mucin deposition 19 8 (42%)

Normal 19 1 (5%)

PFT

FVC 10 3.1(23,3.6)

FVC% 10 90.0(86.0,97.5)

DLCO 10 15.3(13.8,18.7)

DLCO% 10 83.5(71.5,88.0)

SPO2 at rest 10 98.0(97.0,980)

SPO2 at exertion 10 96.0 (95.2, 96.0)

EMG findings

Fibrillation potential w/irritative insertional 19 5(26%)

activity

High frequency repetitive discharges 19 1 (5%)

Polyphasic potentials of short duration and low 19 4 (21%)

amplitude

Neuropathy 19 0 (0%)

Non-diagnostic 19 5 (26%)

Chest findings

NSIP 19 2 (11%)

ulp 19  0(0%)

LIP 19 0(0%)

DIP 19 0(0%)

DAD 19 0 (0%)

NSIP w/ OP overlap 19 0 (0%)

Normal 19 7 (37%)

Other 19 3(16%)

The sample median (Q1, Q3) is given for continuous variables, while categorical
and ordinal variables are reported as frequency (percentage)

Table 5 Nailfold videocapillaroscopy results
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subgroup analysis between cancer and non-cancer anti
TIF1ly-positive DM was conducted and no statistically
significant differences among NVC scores were observed
(Table 7). Figure 2 depicts a jitter plot representation of
NVC scores in cases versus control.

Discussion

The present study enhances understanding of NVC find-
ings in the context of anti TIF1ly-positive DM and malig-
nancy. 26.3% of anti TIF1y-positive DM patients had an
associated malignancy, which is consistent with reported
malignancy rates in this subset [16], with 0% cancer
occurrence in the control group. We observed cases to
have significantly higher capillary density loss and higher
microhemorrhages (trending towards significance) com-
pared to controls. Additionally, cases were more likely to
have higher frequencies of dilated capillaries, capillary
ramifications, and capillary disorganization. Overall, our
results suggest that NVC findings can facilitate the diag-
nosis of anti TIF1y-positive DM patients while also iden-
tifying distinct NVC patterns in patients with associated
malignancy, which can guide prognosis and management
discussions.

The efficacy of NVC in SSc is widely reported, and
studies involving NVC in IIM have steadily been increas-
ing. Prior literature commonly utilizes the term “SSc-like
pattern” to describe NVC findings in patients with IIM,
which refers to specific nail fold microvascular abnor-
malities, such as enlarged capillaries, microhemorrhages,
capillary loss, and capillary ramification and disorga-
nization [20-21]. Such terminology has also been used
in IIM, including antisynthetase syndrome and derma-
tomyositis [11, 22], overall highlighting its widespread,
practical use in rheumatology. The literature on NVC
findings assessed by varying MSA expression remains
limited, however, prior reports have suggested that differ-
ent MSA-expressing IIM have separate, unique charac-
teristics. One study of antisynthetase syndrome (n=190)
observed NVC findings in 62% of cases, with an SSc-like
pattern in 35% of patients. The authors also suggested
that an SSc-like NVC pattern was associated with anti-
Jo-1 expression [22]. However, a separate study observed

Nailfold TIF-y Controls Adj. P-value
videocapillaroscopy DM (N=18) Difference

scores (N =19) (95% CI)

Capillaroscopy density 1(13,23) .3(0.0,1.0) 08(0.0,1.5) 0.047
Giant capillaries 4 (0.0, 1.0) 4 (0.0, 1.0) -0.3(-0.9,0.3) 0.28
Micro hemorrhages 5(0.3,1.2) (OO 04) 5(-0.0,1.0) 0.057
Dilated capillaries 2(03,2. 1) 9 (0.1 1) 04(-0.3,1.0) 0.25
Capillaries ramifications 0(0.1,1.4) .3(0.0,1.1) 2(-03,0.7) 0.50
Capillaries disorganization 0.5 (0.2, 1.7) .0 (0. O 0. 3) 03(-04,1.0) 036

Median (Q1, Q3) scores are shown separately for each group. The adjusted difference (TIF-y DM vs. controls) in NVC scores and corresponding 95% confidence

intervals were estimated from linear regression models adjusting for age and sex
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Fig. 1 (A) Ramification and microhemorrhage (x200). (B) Ramification and enlarged capillary > 20 microns (x200). (C) Giant capillary, ramification, and

microhemorrhages (x200). (D) Giant capillary > 50 microns (x200)

Table 6 Single variable linear regression exploring associations of characteristics with nailfold videocapillaroscopy scores in patients

with TIF-y DM (updated)

Micro

Dilated Capillaries Capillaries

Variable Estimated difference in mean NVC scores (95% Cl)
Capillaroscopy  Giant
density capillaries

hemorrhages

capillaries ramifications disorganization

-0.03 (-0.11,0.05)
0.07 (-047,0.62)

-0.02 (-0.08, 0.05)
0.14 (-0.27,0.54)

CRP (1-unit increase), mg/L
ESR (1-unit increase on cube-
root scale), mm/TH

CK (doubling), u/L
Aldolase (doubling), u/L

0.01 (-0.44, 0.46)
-0.10 (-1.06, 0.87)

-0.06 (-0.40, 0.28)
-0.33 (-1.05, 0.38)

-0.03 (-0.10, 0.04)
0.00 (-0.44, 0.45)

-0.26 (-0.60, 0.08)
-0.14 (-0.91, 0.63)

-0.03 (-0.12,0.05)
0.58 (0.08, 1.07)

0.02 (-0.05, 0.08)
0.06 (-0.36,0.47)

-0.04 (-0.12,0.04)
-0.13 (-0.67,041)

042 (0.00, 0.85)
0.16 (-0.74,1.07)

-0.14 (-0.47,0.20)
0.03 (-0.71,0.77)

-0.16 (-0.60, 0.29)
-0.35(-1.28,0.59)

no association between anti-Jo-1 positivity and NVC
capillary findings [23], highlighting inconsistencies in
the literature among IIM MSA subtypes and warranting
additional research to further elucidate such discordance.
Our study provides additional insight into this gap,
highlighting that anti TIF1y-positive DM patients were
more likely to have an SSc-like pattern versus idiopathic
inflammatory myopathies controls.

Prior studies have also observed the presence of NVC
findings (e.g., reduced capillaries) to be significantly

higher in IIM patients expressing anti-MDA5 and anti
TIFly antibodies compared with those expressing anti-
ARS antibodies [18, 24], further highlighting that MSA
subtypes should be considered when assessing NVC
findings. These results are consistent with our find-
ings, in which statistically significant increased capillary
density loss was observed in anti TIFly-positive DM
cases. Although cancer anti TIF1ly-positive DM patients
had higher hemorrhages and ramifications and lower
enlarged and giant capillaries with disorganization than
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Table 7 Subgroup analysis of nailfold videocapillaroscopy results between Cancer and Non-Cancer TIF-positive dermatomyositis

Nailfold Associated cancer Non-cancer Adj. P-value
videocapillaroscopy +TIF-gamma TIF-gamma Difference
scores dermatomyositis dermatomyositis (95% ClI)

patients patients

(N=5) (N=14)
Capillaroscopy density 2.1(00,21) 22(18,23) -05(-16,06) 034
Giant capillaries 0.1(0.0,04) 05(0.1,1.2) -0.3(-1.1,0.5) 042
Micro hemorrhages 0.8(0.5,1.3) 05(03,1.0 0.1 (-0.8,0.9) 0.84
Dilated capillaries 04(03,20) 13(03,2.1) 02(-14,1.0) 071
Capillaries ramifications 14(09,1.5) 09(0.0,1.1) 03(-0.5,1.1) 0.48
Capillaries disorganization 04(0.0,05) 1.0(0.3,1.9) -0.6 (-1.7,0.5) 0.24

Median (Q1, Q3) scores are shown separately for each group. The adjusted difference (Cancer patients vs. Non-cancer patients) in NVC scores and corresponding 95%
confidence intervals were estimated from linear regression models adjusting for age

non-cancer anti TIF1y-positive DM controls, these find-
ings were not statistically significant. Our study is unique
in that additional subgroup analysis between cancer and
non-cancer anti TIFly-positive DM vyielded no statisti-
cally significant differences, although our data is limited
by the small sample size (n=>5 for cancer association).
Although NVC changes have been reported to be associ-
ated with disease activity, such as improvement in hem-
orrhages with treatment in anti TIF1y-positive DM with
persistence of density loss and enlargements, the asso-
ciation of features with malignancy has not been studied
[25].

As such, the present study is the first to compare NVC
findings in anti-TIF1-y-positive DM patients with malig-
nancy versus those without malignancy, suggesting that
NVC findings can be interpreted both by MSA sub-
types and distinct NVC findings should be considered in
underlying malignancy association. NVC findings may
have different clinical relevance based on the MSA sub-
type, which should be accounted for in prognosis and
management discussions.

While our study assessed baseline NVC results in cases
and controls, prior studies have evaluated long-term
NVC changes in SSc and IIM patients across disease
courses, a clinically relevant topic in rheumatologic man-
agement. Prior SSc literature has suggested NVC find-
ings are chronically progressive and irreversible [20-21],
while several studies in IIM have suggested that NVC
findings are reversible and correlate with disease activ-
ity and response to treatment [11, 24, 26]. Temporal data
regarding NVC findings have also been studied in DM
patients, however there are inconsistencies in the lit-
erature. One study observed anti-MDA5 DM patients to
have reversible NVC findings with treatment [26], while
a separate study observed no statistically significant dif-
ferences in NVC findings after three years of follow-up
[23]. Interestingly, Mugii et al. assessed the longitudinal
course of NVC findings in IIM patients expressing anti-
MDAS5, anti TIFly, and anti-ARS antibodies, demon-
strating that NVC findings differed for each MSA [19].

They observed that, while microhemorrhages improved
for all three groups, enlarged and reduced capillaries
were only significantly improved in patients expressing
anti-MDADS5 antibodies, further highlighting that nuanced
differences exist among MSA subtypes in assessing lon-
gitudinal NVC findings. The present study did not assess
NVC scores longitudinally, and to our knowledge, no
such studies exist in the literature assessing longitudinal
NVC findings in anti TIF1y-positive DM patients with
associated malignancy, posing a highly clinically relevant
direction for future rheumatologic research.

Our study has several limitations. Given its retrospec-
tive nature, additional prospective studies are warranted
to confirm our results. Our sample size was small and
included only Caucasian patients, limiting the generaliz-
ability of our results. Additionally, several NVC variables
were trending towards significance, and a larger sample
size would have greater power in elucidating underlying
significant differences. The present study only assessed
baseline NVC characteristics, as such, longitudinal data
are absent which would have greater clinical relevance
in identifying temporal relationships among our groups.
Effects of long term immunosuppressive therapy on
evolution of microvascular abnormalities may also be
a potential confounding factor as evidenced in a prior
study by Sugimoto et al. [27]. Future, larger, prospective
studies accounting for such limitations are warranted to
confirm our findings and provide additional insight into
the clinical utility of NVC in anti TIF1ly-positive DM
patients with underlying malignancy.

Conclusion

In conclusion, our study is the first to assess NVC dif-
ferences among anti TIFly-positive DM patients with
a subset of patients with associated malignancies ver-
sus idiopathic inflammatory myopathy controls. We
observed anti TIFly-positive DM cases to have signifi-
cantly increased capillary density loss and higher micro-
hemorrhages (trending towards significance) on NVC
when compared to controls. Cases were also observed
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Fig. 2 Jitter plot representation of nailfold video capillaroscopy scores (A) Capillary Density (B) Dilated capillaries (C) Giant capillaries. (D) Microhemor-
rhages (E) Ramification (F) Disorganization

to have higher frequencies of dilated capillaries, capillary
ramifications, and capillary disorganization. Althoughno
statistically significant differences in NVC pattern were = MSA
identified in cancer vs. non-cancer anti TIFly-positive
DM, there were greater hemorrhages and ramifications o,
noted in the cancer- anti TIFly-positive subset. Such  ARS
NVC differences between cancer and non-cancer DM
are promising, indicating the presence of microvascular
differences with a potential for predicting cancer devel-
opment that needs to be further investigated in future,
larger studies (especially in the context of MSA subtype).
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