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Abstract
Objective
A high prevalence of cardiovascular disease (CVD), not fully explained by the prevalence of traditional risk factors only,
is reported in patients with idiopathic inflammatory myopathies (IIMs). Thus, we investigated if novel markers of CVD
risk, like carotid diameter and advanced glycated end products, can better predict increased CVD risk in IIM patients.

Methods
We studied 43 consecutive patients diagnosed with IIM. All the patients underwent a clinical and laboratory evaluation
of cardiovascular risk factors and characterisation of myositis disease activity. Non-invasive instrumental examinations
performed included the measurement of carotid parameters (intima-media thickness, IMT and mean arterial diameter,
mAD) by ultrasonic techniques, advanced glycation end-product accumulation in the skin by autofluorescence (AF) and
body composition by bioelectrical impedance analysis. The parameters were compared to those measured in 29 controls,
with similar mean age, BMI, blood pressure and smoking habits.

Results
1IM patients showed normal carotid IMT and distensibility, but higher carotid mAD (p=0.012), higher skin AF (p<0.001),
lower fat free mass (p=0.036) and increased waist circumference compared to controls: A significant correlation was
observed among AF and mAD (rho=0.317 p<0.05), carotid distension (rho=0.391 p=0.036) and IMT (rho=0.627 p<0.001).

Conclusion
Abnormalities of the studied parameters suggest a higher risk of CV disease in IIM patients independent of disease
activity. In this population, a thorough assessment of CV risk is recommended also in absence of overt CV disease during
the clinical evaluation.
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Background

Idiopathic inflammatory myopathies
(IIM5s) are rare autoimmune diseases in
which a systemic inflammatory process
usually affects both skeletal muscles
and internal organs, in particular, the
lungs and oesophagus. The most com-
mon subtypes of IIMs are polymyo-
sitis (PM) and dermatomyositis (DM),
which share similar clinical symptoms,
despite a different pathogenesis; fur-
thermore, DM patients present a char-
acteristic skin rash (1).

Several studies have shown that inflam-
mation increases the risk of cardiovas-
cular disease (CVD) per se (2, 3). In
patients with IIM, a higher incidence
of stroke and myocardial infarction has
been reported, when compared to the
general population (4-8).

Although the traditional cardiovascu-
lar risk factors may contribute to the
pathogenesis of CVD in IIM patients
(9), signs of accelerated atherosclero-
sis, which cannot be fully explained by
the prevalence of traditional risk fac-
tors, such as smoke, cholesterol, sys-
temic hypertension and diabetes, have
been documented in different cohorts
(6, 10-13). Additionally, metabolic
syndrome (MS) is more prevalent in
IIM as compared to healthy subjects
(14, 15) and it is also associated to an
increased risk of CVD (16).

In asymptomatic populations, assess-
ment of the risk of CVD should rely
on non-invasive, low cost techniques;
great emphasis has been placed on the
predictive role of ultrasonic-derived
vascular parameters at carotid artery
level such as intima-media thickness
(IMT), artery diameter and distensibil-
ity (17). On the other hand, skin auto-
fluorescence (AF), apart from being
totally non-invasive, allows us to assess
the accumulation of advanced glyca-
tion end-products (AGEs) which are
an index of abnormal glucose metabo-
lism (18). Clinical studies suggest that
AGE:s predict long-term vascular com-
plications (19-21). Finally, alterations
in body composition and the increase in
fat mass and fat distribution are known
to be related to presence of cardiovas-
cular disease (22, 23).

The main objective of the present study
was to assess CV risk and potential sub-

clinical CV involvement in IIM, through
the analysis of parameters derived from
the ultrasonographic assessment of ca-
rotid arteries, skin autofluorescence
and body composition as compared to
a control group. We also evaluated their
possible association to traditional cardi-
ovascular risk factors and autoimmune
disease activity parameters.

Materials and methods

Patients

In a case-control study in which we
prospectively enrolled 43 consecutive
in- and out-patients with a previous di-
agnosis of IIM according to the Bohan
and Peter criteria (24, 25) referred to
our Centre from January 2015 to De-
cember 2016 (35 definite 1IM, 8 prob-
able). Eighteen patients were affected
by DM and 25 by PM. The mean dis-
ease duration was 8.8+7 years.
Patients with a known history of CVD
and impaired renal function as defined
by reduced estimated creatinine clear-
ance (Cockroft-Gault formula) were
excluded from the study.

Serum samples were tested for myosi-
tis specific and myositis associated au-
toantibodies (MSA and MAA) by line
blot (Myositis profile 3, Euroimmun,
Lubeck) for the following specificity:
Mi-2, Ku, PM-Scl100, PM-Scl75, Jo-
1, SRP, PL-7, PL-12, EJ, OJ, Ro-52,
MDAS, Tiflgamma. Among MSA,
positivity was found in 16 patients:
9 Jo-1,2 PI-7, 1 P1-12, 2 Tiflg, and 1
anti-SRP. MAA were positive in 9 pa-
tients: 8 Ro-52, 1 PM/Scl75.
Twenty-nine subjects without overt
CVD, autoimmune and/or metabolic
diseases were recruited as controls (CT).
The study was approved by the local
ethics committee and conducted accord-
ing to the Helsinki declaration; written
informed consent was obtained from all
the subjects enrolled in the study.

Methods

At the time of enrolment all patients
underwent clinical and laboratory eval-
uations, which included:

Disease activity according to the In-
ternational Myositis Assessment and
Clinical Studies group (IMACS) which
included: physician’s and patient’s
global activity (PGA) (26), manual
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muscle testing 8 (MMTS) (27), health
quality assessment — HAQ (28), serum
muscle enzymes: creatine kinase (CK),

aldolase, alanine aminotransferase
(ALT), aspartate aminotransferase
(AST). Patients were classified as

“clinically active” if physician VAS>3
and MMT8<72 or CK or aldolase blood
levels were higher than twice the upper
limit for normality.

Previous and ongoing treatment of the

disease: corticosteroids cumulative
dose, immunosuppressants, intravenous
immunoglobulins.

Blood analyses by routine techniques
for fasting glucose, glycated haemoglo-
bin (HbAlc), total cholesterol, triglyc-
eride, low- and high-density lipopro-
teins (LDL and HDL), C-reactive pro-
tein (CRP), erythrocyte sedimentation
rate (ESR).

In both the patients and the CT we
searched for traditional CV risk fac-
tors: smoking habit, presence of diabe-
tes mellitus (according to the American
Diabetes Association (29), arterial hy-
pertension (values =140 mmHg sys-
tolic and/or =90 mmHg diastolic blood
pressure (30) or use of antihypertensive
drugs), hypercholesterolaemia, family
history of CVD (first-degree relatives
suffered before 60 years of age), MS
according to the American Heart Asso-
ciation (31).

In 14 patients we also evaluated fasting
insulin concentrations and insulin re-
sistance as HOMA index (HOMA-IR)
(fasting glucose*fasting insulin/22.5)
(32). HOMA-IR was classified as nor-
mal if <2.60, “borderline high” if =2.60
<3.80, and as “high” if HOMA-IR
>3.80 (32). Blood pressure was meas-
ured by an automatic sphygmomanom-
eter and an average of three consecu-
tive measures obtained in supine rest-
ing condition was considered.

Carotid ultrasound analysis

For each subject, ultrasound B-mode
image sequences of common carotid
arteries were acquired by high-reso-
lution B-mode ultrasound equipment
(10-MHz linear-array probe, 25 frame/
sec, MyLabAlpha-ESAOTE™ , Genoa,
Italy) and analysed by an automatic
system (Carotid Studio, Quipu, Italy)
for the measurement of IMT and mean
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arterial diameter (mAD) (33). In addi-
tion, pulse pressure (PP) was estimated
by the sphygmomanomer at brachial
level, and the distensibility coefficient
derived.

Briefly, carotid longitudinal scans were
performed by a trained operator. The
systolic and diastolic carotid diameters
were automatically measured, 1-2 cm
beneath the bifurcation. Carotid diam-
eter was calculated as the distance be-
tween media-adventitia interfaces. For
each frame the arterial interfaces were
automatically detected using a contour
tracking algorithm that can process
B-mode ultrasound sequences of the
longitudinal section of the vessel and
arterial diameter calculated.
Cross-sectional distensibility coeffi-
cient was estimated through the vari-
ations in arterial cross-sectional area
and blood pressure during systole and
computed as: AA/(PP*A), where A
is the diastolic lumen area, AA is the
stroke change in lumen area, and PP is
the pulse pressure. The lumen area and
stroke change in the lumen area were
calculated from diameter and disten-
sion values, assuming the cross section
of the artery to be circular.

Common carotid IMT was automati-
cally and simultaneously measured in
the far wall of the common carotid ar-
tery, 1 cm proximal to the carotid bulb,
as the distance between the lumen-inti-
ma and media-adventitia interfaces.

Assessment of skin AGE accumulation
Skin AGE accumulation was assessed by
means of skin AF, following the princi-
ples of the AGE reader (AGE Reader™ ,
DiagnOptics technologies, The Nether-
lands) (34). Skin AF was assessed using
a fluorescent lamp which illuminates the
skin of the forearm. Measurements were
performed at a skin site without lesions,
to prevent influence of skin disease, es-
pecially in DM patients. The spectrum
at the skin with lamp on was subtracted
from the spectrum with the lamp off and
the AF values were automatically calcu-
lated by the software.

Determination of body composition

We measured waist circumference
(WC) and body weight and calculated
waist to height ratio (WHR) and body

mass index (BMI) as routine measure-
ments of obesity and fat distribution.
Body composition was also evaluated
by the bioelectrical impedance analysis
(BIA - Tanita, The Netherlands) after
at least 3 hours of fasting. Briefly, BIA
uses a constant high frequency current
source applied by electrodes positioned
under the feet of the subjects (35).The
current passes freely through the fluids
contained in muscle tissue and in blood,
but encounters difficulty when passing
through fat tissue, which contains little
water. By measuring bioelectrical im-
pedance in the body along with gender,
age, height and weight, BIA can quickly
and reliably calculate body composition
as fat percentage (FAT %), the body mass
fat (FATM - expressed in kg), the free fat
body mass (FFM - expressed in kg).

Statistical analysis

All variables were expressed as
medianz+interquartile range (IQR). The
difference between patients and CT
was calculated using the parametric test
(ANOVA) when normally distributed or
using the Mann-Whitney and Kruskal-
Wallis non-parametric tests when vari-
ables were not normally distributed
(StatView and JMP, SAS Institute Inc).
Correlations between variables were
calculated using the Spearman correla-
tion coefficient. A multivariate analysis
was used to assess possible differences
in the evaluated parameters due to un-
derlying treatment, adjusted for age and
duration of the disease.

Results

Characteristics of patients

and controls

Anthropometric and clinical character-
istics of patients and CT are reported in
Table I; they were comparable for age
and gender, personal and familiar his-
tory of CV diseases, BMI, presence of
diabetes mellitus, smoking habits.
Patients with IIM presented a slight in-
crease of total cholesterol levels with
normal HDL, LDL and triglycerides
values and a slight increase of HbAlc
with normal fasting glucose values
(Table II). A significant difference
was observed for lipid lowering drugs
use, since 2 patients were treated with
ezetimibe and 1 with pravastatin while
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one control only was treated with sim-
vastatin. Moreover, although baseline
systolic and diastolic blood pressures
were similar in both groups, 10 IIM
patients were under antihypertensive
treatment compared to 4 CT.
Twenty-nine IIM patients were treated
with immunosuppressive (IS) drugs:
11 cyclosporine A, 8 methotrexate, 7
mycofenolate mophetil, 2 azathioprine,
and 1 cyclophosphamide, 4 rituximab.
Twelve patients were receiving intra-
venous immunoglobulins. All IIM pa-
tients were on steroid therapy with an
approximate mean cumulative dose
of 13.3+26.5 grams of methylpredni-
solone (minimum 0.5, maximum 138
grams). At the moment of the enrol-
ment, patients were treated with a mean
daily dose of 4.37+6.37 mg of methyl-
prednisolone.

Disease activity parameters in the IIM
cohort are reported in Table III. Ac-
cording to the definition specified in
the methods section, 14 patients were
classifiable as “clinically active”.

Carotid ultrasonography parameters
Arterial parameters in the study popu-
lation and CT are reported in Table
IV. Patients and CT were similar as
far as IMT, while a significant statisti-
cal difference was found in mean arte-
rial diameter (7.46+0.2 in patients vs.
6.80+0.15 in CT p=0.012). A trend to-
wards a lower distensibility coefficient
was observed in IIM, although not sta-
tistically significant (p=0.08).

In both patients and CT, mAD was not
related to sex and age at the evaluation
and no correlations were found among
carotid parameters and disease activity
parameters in IIM patients.

Although carotid parameters were
not different in patients with diabe-
tes and those without diabetes, mAD
was correlated to HbAlc serum lev-
els (rho=0.62 p<0.003) and fasting
glucose levels (rho=0.48 p=0.028). A
higher mAD was identified in patients
with compared to those without MS
(8.35+£1.83 vs. 7.1+x1.4 p=0.011), while
no differences were identified as far as
others carotid parameters. In IIM, both
WC and WHR correlated with mAD
(tho=0.756 p<0.001 and rho=0.673
p<0.001 respectively) and IMT

Clinical and Experimental Rheumatology 2019
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Table I. Clinical characteristics of the cohort in patients and controls (CT).

Patients CT p-value
(n=43) (n=29)
Age (years) 57 £2 51«2 NS
Female/male ratio 31:12 15:14 NS
Mean disease duration (years) 88 + 7 NA NA
History of CV disease 0 0 NS
Family history of CV disease 18 (41.9%) 9 (31.0%) NS
BMI (kg/m?) 244 +0.61 24.8 = 0.67 NS
Waist circumference (cm) 88 + 223 79 + 19 p=0.026
Waist height ratio 0.53 +0.12 048 + 0.11 p=0.003
Body weight (kg) 612 +22 715 + 18 NS
Systemic hypertension 10 (23.2%) 4 (13.8 %) NS
Blood pressure
systolic 1309 =22 1266 =23 NS
diastolic 81.7 £ 15 838 =+ 14 NS
Hypercholesterolaemia 3 (7T%) 1 3%) NS
Smoking habits 7 (16%) 5 (17%) NS
Diabetes mellitus 4 (9.3%) 2 (69 %) NS
Metabolic syndrome 10 (23.3%) 0 (0%) p<0.001
Steroid dose evaluation, mean (gr) 43 +0.75 0 NA
Cumulative steroid dose, mean (gr) ~13.3 £26.5 ~0 NA

Values are expressed in mean + standard deviation NA: not available; NS: not statistical significant.

Table II. Laboratory parameters in [IM patients. Values are expressed in median + inter-

quartile range (IQR).

Metabolic parameter Values + IQR Normal value Patient out of
(range) normal value (%)

HbA1c (mmol/mol) 38.0 £6.0 20-39 8 (18.6)
Total cholesterol (mg/dl) 2195 =643 <200 22 (51.2)
HDL (mg/dl) 61.0 +345 >45 7 (16.3)
LDL (mg/dl) 1319 + 470 <130 13 (30.2)
Triglycerides (mg/dl) 1140 £ 1035 <150 11 (25.6)
Fasting glucose (mg/dl) 850 + 15.8 (74-109) 4 (9.3)
Fasting insulin (mU/1) 251 42 <25 11
Creatinine(mg/dl) 0.72 £ 0.21 <0.8 7 (16.3)
CRP (mg/dl) 021 £0.51 <0.5 6 (14.0)
ESR (mm/h) 240 £278 <30 15 (38.9)

HbA Ic: glycated haemoglobin; HDL: high density lipoproteins; LDL: low density lipoproteins; ESR:
erythrocyte sedimentation rate; CRP: C-reactive protein.

(rho=0.388 p=0.046 and rho=0.428
p=0.026) — corrected for gender.

No correlations were found among ca-
rotid values and other traditional CV
and metabolic risk factors. No differ-
ence was observed according to disease
activity parameters.

Skin AF in patients and controls

The analysis of the AGEs accumula-
tion in the skin, as evaluated by AF,
showed that patients with IIM present-
ed higher AF values than CT (2.70+0.6
vs.2.10+0.7 p<0.001) — Table IV.

AF was related to WHR (rho=0.375
p=0.014) and fasting insulin (tho=0.315
p=0.007) but not with WC.

A significant correlation was observed
among AF and mAD (rho=0.317
p<0.05), carotid distension (rho=0.391
p=0.036) and IMT (tho=0.627
p<0.001) in IIM patients only (Fig. 1).
No difference was found between AF
levels and traditional cardiovascular
risk factors, metabolic and disease ac-
tivity parameters.

Body composition and metabolic status
Compared to CT, patients with 1IM
showed a lower FFM (p=0.036) while
they were not different for FAT% and
FATM (Table IV). Although it is known
that the female population has higher
FAT % compared to males, these results
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Table III. Disease activity parameters according to IMACS criteria in IIM patients. Values
are expressed in median + interquartile range (IQR)

IMACS core set Values + IQR Normal value (range) Patient out of
normal value (%)
MMTS 740 £ 140 80 (0-80) 31 (71.1)
HAQ 05+10 0 (0-3) 32 (744)
Physician’s VAS (cm) 2.1 £30 0 (0-10) 37 (86.0)
Patient’s VAS (cm) 39+40 0 (0-10) 35 (81.4)
Serum parameters
CK (U/L) 143.5 + 180.25 <190 11 (25.6)
Aldolase (U/L) 8335 <75 19 (44.2)
ALT (U/L) 245+ 17.5 <41 7 (16.3)
AST (U/L) 230 +234 <40 8 (18.6)

MMT8: manual muscle test 8; HAQ: health quality assessment; VAS: visual analogue scale; CK creatine-
kinase; ALT: alanine aminotransferase; AST: aspartate aminotransferase.

Table I'V. Carotid, AGEs and body composition parameters in the IIM patients and controls
(CT). Data are expressed as median + interquartile range.

Carotid parameters Patients CT p-value
mAD, mm 746 +£02 6.80 £0.90 0012
Carotid distensibility, Kpa! 107 248 +10.8 269 +16.7 N.S.
IMT, MM 0.61 +0.13 0.59 +£0.22 N.S.
AGEs

Skin Autoflorescence 2.70 £ 0.6 2.10 £0.7 p<0.001
BIA

FAT% 271 £ 112 243+£9.0 N.S.
FAT, Kg 19.1 £9.1 17.1 £10.2 N.S.
FFM, Kg 442 = 147 520+ 1709 0.036

AGE:s: advanced glycation end-products; BIA: bioelectrical impedance analysis; mAD: mean arterial
diameter; IMT: intima-media thickness; FAT%: percentage of body fat; FATM: fat mass; FFM: free

fat mass.

were confirmed also when the female
population only both among patients
and controls was analysed.
Correlations between mAD and FFM
were reported in both IIM patients and
CT (rho=0.485 p=0.006 and rho=0.480
p=0.011, respectively). In IIM patients
a correlation between mAD and FATM
was also reported (rho=0.57 p<0.001).
Patients with MS had higher values of
FATM (29.2+7.1 vs. 16.2+8.6 p<0.001),
FAT% (404+103 vs. 255124
p=0.006) and lower FFM (46.3+9 .0 vs.
41.6+12.3 p=0.039) when compared
to those without MS. HOMA-IR was
calculated in 14 patients: respectively
3 and 2 patients had a normal or bor-
derline HOMA-IR and 9 patients had
high values, suggesting the presence
of clear correlates of peripheral insulin
resistance in the IIM population. Pa-
tients with HOMA-IR out of the nor-
mal range (=2.6) had higher FFM com-
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pared to those with normal HOMA-
IR (44.6 vs. 354 p=0.007). As far as
skin AF, relations were observed with
FAT % (rho=0.417 p=0.008) and FATM
(rtho=0.343 p=0.032) in IIM patients
only.

No difference was found among pa-
rameters of body composition and tra-
ditional cardiovascular risk factors and
disease activity parameters.

Relation with autoantibodies,

disease duration and treatment

The presence of specific autoantibod-
ies subsets, i.e. the antisynthetase au-
toantibodies, MSA and MAA, were not
related to the carotid ultrasonographic
derived parameters, AF or indices of
body composition.

To assess the possible influence of dis-
ease duration on the different param-
eters under study, the enrolled popula-
tion was divided in two groups accord-

ing to a disease duration greater or low-
er than 5 years. No differences between
the two groups could be observed for
all the analysed parameters.

When the role of underlying treatments
(corticosteroids cumulative dose and
immunosuppressants) was considered,
no significant differences were identi-
fied for the parameters included in this
study by a multiparametric approach.

Discussion

In the present study non-invasive tech-
niques were employed to identify pa-
tients with IIM at higher risk of CVD
beyond traditional risk factors like
smoke, diabetes, arterial hypertension,
hypercholesterolaemia and family his-
tory of CVD. Accelerated atherosclero-
sis has been reported in several systemic
autoimmune diseases (36), but the first
study on subclinical atherosclerosis in
IIM patients was published by Vincze
and colleagues in 2014 (10), reporting
an increased arterial stiffness and de-
creased flow-mediated vasodilatation in
the brachial artery, hypothesising a high
risk for these patients to develop CVD.
A statistically significant difference in
carotid mAD between IIM patients and
CT was found, and mAD was higher
in patients with IIM and MS. IMT
still remains a main CV risk factor in
IIM patients (10, 11), but a larger ca-
rotid diameter may also predict CVD
independently of IMT (37, 38), as the
chronic inflammatory process may play
an adjunctive role in the maladaptive
remodelling process in these patients
(39). Our findings are similar to those
reported for rheumatoid arthritis (RA)
(40,41). Although in this study we used
an automatic analysis of carotid artery
parameters that allowed a more repro-
ducible evaluation of the carotids, also
the measurements obtained by conven-
tional ultrasounds may give reliable
results provided that the images are ac-
quired by a skilled technician.

We also investigated AGEs accumula-
tion in the skin. AGEs are produced
from non-enzymatic glycation of pro-
teins (42) and their formation may be
increased in conditions of reduced renal
clearance (43) or oxidative stress (44,
45), as expected in patients with chronic
inflammation. AGEs can predict long-
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Fig. 1. Scatter plots of autofluorescence in IIM patients for: A: mean arterial diameter; B: carotid dis-
tension; C: intima-media thickness. Statistical analysis was performed using Spearman’s correlation.
mAD: mean arterial diameter, IMT: intima-media thickness, AF: autofluorescence.

term vascular complications (19-21)  erosclerosis, leading to the reduction of
and the accumulation of AGEs may elasticity and increasing thickness of the
contribute to the progression of ath-  vascular wall (46). Traditional measure-
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ments of AGEs accumulation require in-
vasive sampling but the results obtained
using an AF reader are strictly related
to the AGEs obtained by skin biopsies
(47) and are associated to increased risk
of CVD (48-50). To our knowledge no
study has been performed on AGE skin
accumulation in IIM, while few data are
available about other systemic autoim-
mune diseases such as systemic sclero-
sis (SSc) (51),RA (52, 53) and systemic
lupus erythematosus (SLE) (46, 54).
As already reported in SLE, we did not
found a correlation between skin AF and
CRP or HbAlc (46) probably due to the
pivotal role of the inflammatory process
in AGEs production and accumulation
in patients with autoimmune disease.
The reported association between AF
and mAD suggests that in IIM patients,
skin AF may be related with subclinical
carotid abnormalities and linked to the
presence of subclinical cardiovascular
involvement. Previously, Dadoniene
et al. reported an association between
AGEs accumulation and subclinical car-
diovascular involvement in SSc patients
(55); in SLE and RA patients, a positive
correlation between skin AF and IMT
was also demonstrated (46, 52). These
observations indicate a contribution of
AGE:Ss to the accelerated atherosclerosis
in patients with chronic inflammatory
diseases, including IIM patients.

Body composition assessment, in par-
ticular an increase FATM, has been
proposed as an important tool in the
prediction of cardiovascular and total
mortality in patients with CVD (22). In
IIM patients we reported a lower FFM
as compared to CT. Muscular inflam-
mation, which may cause muscular
atrophy and fatty infiltrates, as often
observed by muscular MRI in this pop-
ulation (56, 57), could be responsible
of the reduced FFM. Although without
statistical significance, IIM patients
showed higher FAT% and FATM com-
pared to CT with similar BMI. Body fat
has been correlated to higher cardio-
metabolic risk in RA patients (58); in
our study FAT% was related to AF and
FATM with both mAD and AF, suggest-
ing an interaction between the different
parameters included in our study and
strengthening the role of a combined
multiparametric approach in IIM for a
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more comprehensive assessment of CV
risk and subclinical CV involvement.
Patients with MS had alterations of all
the parameters measured by bioimped-
ance analysis. Recent studies associat-
ed the high prevalence of MS and basal
insulinaemia in IIM, as well as the in-
crease in pro-inflammatory cytokines,
which are able to impair insulin signal-
ling (59). In our cohort, insulin concen-
trations were available only in a small
subgroup, but indicated increased insu-
lin resistance associated with increased
AF.

It is well known that corticosteroids
chronic treatment may increase car-
diometabolic risk factors, since they
may cause hyperglycaemia, systemic
hypertension and abnormalities in li-
pid metabolism. However, we could
not report any correlation between the
steroid and immunosuppressive treat-
ments and the parameters included in
the study. This could be explained by
a possible role of this treatments in re-
ducing the inflammatory component of
the atherosclerotic process (60).

The main strength of our study lies in
the evaluation of different aspects of
subclinical CV involvement, which
relies on the combined acquisition of
clinical, laboratory and instrumental
data during the same outpatient visit,
thus reducing the variability due to
temporally spaced analysis. The main
limitations of this study are represented
by the lack of a control group of un-
treated myositis patients, which could
have provided data not influenced by
current treatment and the unavailabil-
ity of biochemical assessment of con-
trols at the enrolment. Despite growing
literature data in rheumatic and meta-
bolic diseases, skin AF is not yet a vali-
dated biomarker of CV involvement.
The use — for technical reasons — of
brachial pressure instead of local ca-
rotid pulse pressure for the determina-
tion of carotid parameters might impair
the measurement of carotid distensibil-
ity. However, the possible discrepancy
in the results should not be significant
since patients and CT are middle aged,
and the pulse pressure amplification
between carotid and brachial pressure
is less evident than in younger subjects.
In summary, this multiparametric clini-
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cal approach allowed to define an in-
creased cardiometabolic risk in IIM
patients as compared to CT. Our results
suggest that patients with IIM are more
likely to develop CVD as compared to
CT even in absence of traditional CV
risk factors. However, as the presence
of MS is associated to alterations in
body composition and carotid param-
eters, we recommend that all IIM pa-
tients should be assessed for the pres-
ence of MS since the diagnosis.

We can conclude that the techniques
used in our study, all non-invasive, re-
peatable and providing on-line infor-
mation, may be proposed as a screen-
ing tool for the assessment of CVD risk
in IIM patients during routine clinical
visits.
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