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Abstract

Objectives The aim of this study was to investigate the relation among atherosclerosis, antibodies against oxidized LDL
(anti-oxLDL), and inflammation in rheumatoid arthritis (RA) patients treated with biological (b) disease-modifying anti-
rheumatic drugs (DMARDs).

Methods Fifty-nine patients who were receiving conventional synthetic DMARDSs and were eligible for treatment with a
biological agent were included in the study. Total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-C), and IgG antibodies against oxidized LDL (anti-oxLDL) as well as
carotid intima-media thickness (cIMT) were determined before and after 6 months of treatment. Thirty-one healthy indi-
viduals were used as a control group.

Results At baseline, RA patients had lower TC and HDL-C levels and increased cIMT compared to controls. After a 6-month
follow-up, the re-evaluation of carotids revealed a statistically important decrease of cIMT values. This observation was
accompanied by a statistically important elevation of HDL-C levels and a reduction of the titer of anti-oxLDL antibodies
regardless of the bBDMARD that was administered. No statistically significant association was found between the cIMT and
anti-oxLDL, HDL-C, CRP, or DAS28 score neither before nor 6 months after treatment using linear regression analyses
adjusted for age and gender.

Conclusions We provide evidence that atherogenic lipid profile and ongoing atherosclerosis which characterize RA patients
appear to improve after biological therapy, and we also suggest a possible atherogenic effect of IgG anti-ox LDL antibodies.

Keywords Antibodies against oxidized LDL atherosclerosis - Biologic agents - Cardiovascular risk - Intima-media
thickness - Rheumatoid arthritis

Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory disease
which affects the synovial membrane causing joint damage
and physical dysfunction [1]. Patients with RA suffer cardio-
vascular (CV) complications 1.5-2 fold than the general popu-
lation [2]. Atherosclerosis constitutes an abnormal thickening
of arterial walls as a result of endothelial layer dysfunction.

Key points

®RA patients with active disease, receiving csDMARDs may
develop ongoing atherosclerosis.

oTC and HDL-C were elevated, while cIMT and anti-oxLDL were

reduced after 6 months of treatment, regardless of the bDMARD
that was administered.

o No statistically significant association was found between the
cIMT and anti-oxLDL, HDL-C, CRP, or DAS28 neither before nor
6 months after the administration of biological agents.

o]gG anti-oxLDL may contribute to atherosclerosis in active RA.

Extended author information available on the last page of the article

Nowadays, it is considered a chronic inflammatory disease, as
inflammation molecules and pathways play a significant role
in all stages of the atherosclerotic process [3].

Oxidized LDL (oxLDL) plays a central role in the
pathogenesis of atherosclerosis, promoting the activa-
tion of endothelial cells [4, 5]. Increased lipid oxidation
has been described during inflammation, and oxLDL has
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been detected in the synovial membrane and synovial
fluid of patients with RA [6-9]. Also, it has been reported
that patients with RA and active disease had significantly
increased serum oxL.DL levels compared to patients without
active disease [10]. Some studies have conflicting results
questioning the pathogenic role of oxLDL in the develop-
ment of CV disease in these patients, but most have con-
firmed that oxLDL is increased in RA [11, 12]. Many stud-
ies have tried to fill gaps in knowledge concerning the role
of autoantigens and their associated autoantibodies in the
development of atherosclerosis. In the case of autoantibodies
against oxidized LDL (anti-oxLDL), data are ambiguous.
Several studies have shown an atheroprotective effect of anti-
oxLDL antibodies, while others are not in accordance with
these results [13]. Indeed, various investigators assessed
the association of IgM and IgG anti-oxLDL antibodies and
cardiovascular events in subjects without CV disease. They
found that IgM anti-oxLDL antibodies appear to have a
protective effect for several CV events [14, 15], while the
relationship of IgG anti-oxL.DL is more complex and needs
further investigation [13, 16].

In patients with RA, the association between lipid levels
and CV events is less proportional than in the general popu-
lation (lipid paradox in RA) [17]. In the present study, we
investigated the impact of biological (b) disease-modifying
anti-rheumatic drugs (DMARDs) on subclinical atheroscle-
rosis in RA. Changes in the titer of anti-oxLDL antibodies
after bDMARD initiation were also evaluated, and we tried
to provide evidence regarding their general implication in
the atherosclerotic process. An additional aim of our study
was to determine possible relations among anti-oxLDL anti-
bodies, inflammation, and atherosclerosis.

Methods
Study design and patients

This is a prospective controlled study conducted in a single
University Centre between June 2016 and November 2020.
During this time period, 753 RA patients visited the Rheu-
matology Department of the University Hospital of Ioan-
nina, Greece. Among them, 70 patients met the inclusion
criteria and were enrolled in the study.

Patients with no previous history of CV disease, eligible
for the study, were those aged 18—65 years old, fulfilling the
2010 American College of Rheumatology/European League
Against Rheumatism (ACR/EULAR) classification criteria
for RA [18]. They were receiving conventional synthetic
(cs) DMARDs, such as methotrexate (MTX) or leflunomide
(LFN). Biologic agents were administered in these patients
after being carefully evaluated and screened appropriately
[19, 20]. Exclusion criteria were the following: age above
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65 years, established or familiar history of coronary artery
disease, history of smoking, valvular heart defects, chronic
infectious diseases, thyroid gland disorders, diabetes melli-
tus, neoplasms, chronic renal failure, hypertension, dyslipi-
demia of any type and metabolic syndrome, and patients that
received any agent that can influence the lipid profile such
as statins, diuretics, thyroid drugs, and others.

Thirty-one apparently healthy, non-smoking volunteers,
with no previous history of CV disease, participated in the
study and were used as a control group. These subjects were
randomly selected during their routine medical check-up
tests, the last 3 months of the patients’ selection period, and
fulfilled the same exclusion criteria reported for the patient
group. A written informed consent form was signed by all
patients, and the study protocol was approved by the insti-
tutional ethics committee.

Clinical assessment

RA patients underwent a complete physical examination at
baseline and after 6 months of bDMARD initiation. Age,
gender, body mass index (BMI), disease activity score for
28-joint count indices based on C-reactive protein values
(DAS28-CRP), and extra-articular manifestations of RA
were recorded.

Laboratory monitoring

Blood samples were obtained at baseline and after 6 months
of bDMARD initiation. Total cholesterol (TC), triglycer-
ides (TG), and high-density lipoprotein cholesterol (HDL-C)
were determined by a clinical chemistry analyzer. Low-den-
sity lipoprotein cholesterol (LDL-C) levels were calculated
using the Friedewald formula, while CRP was measured by
nephelometry. Erythrocyte sedimentation rate (ESR) was
measured by an automatic analyzer. [gM rheumatoid fac-
tor (IgM RF) was measured by latex test. Concentrations of
anti-citrullinated protein/peptide antibodies (ACPAs) were
determined by immune enzyme analysis (ELISA).

Determination of antibody titer against oxLDL
ELISA sandwich

Serum of patients was incubated on ELISA plates containing
immobilized antigen which in this case was oxidized LDL
(oxLDL) after ultracentrifugation from pooled fresh plasma
of normolipidemic volunteers. The unbound antibody was
removed by multiple rinsing. Then, incubation was performed
with HRP-conjugated rabbit anti-human IgG monoclonal anti-
body (Dako Cytomation) (diluted 1:1000, v/v). Excess of the
secondary antibody was removed by successive rinsing, and
the antigen complex with the antibodies remained immobilized
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on the ELISA plate—color development followed by the addi-
tion of hydrogen peroxide and chromophore (o-phenylene
diamine) as substrates [21]. The previous reaction was stopped
by the addition of hydrochloric acid. The results of anti-
oxLDL titers are expressed as optical density (OD) values. All
measurements were performed at 492 nm, in a multifunctional
microplate reader (InﬁniteM 200 Pro, Tecan, Italy), before and
after 6 months of biological treatment initiation.

Subclinical atherosclerosis evaluation

For the evaluation of the carotid intima-media thickness
(cIMT), we used a GE Healthcare LOGIQ E9 ultrasound
machine, equipped with a GE 9L Linear Array Probe with
a maximum frequency of 10 MHz. All the measurements
were performed by a single observer unaware of the partici-
pants’ clinical or laboratory characteristics. Patients were
examined in a supine position with the neck extended. The
distance between the lumen-intima interface and the leading
edge of the media-adventitia interface of the far wall corre-
sponds with cIMT. The measurement of cIMT was always
performed at the same location in the same common carotid
artery, proximal to the carotid bifurcation, both at baseline
and at 6 months. Values were expressed in millimeters [19].

Statistical analysis

Statistical analysis was performed using SPSS Statistics,
version 21.0. Data are expressed as mean (SD) or median
(IQR) as appropriate. Variable distribution was tested for
normality. Comparisons between groups were made with the
chi-square test for categorical variables and the independent
sample z-test or the Mann—Whitney U test for continuous
variables. Changes over time were analyzed with the paired
sample 7-test or the non-parametric alternative Wilcoxon
signed-ranks test. All tests were 2-sided and the significance
level was set at 0.05.

Linear regression analyses adjusted for age and sex were
performed to estimate the association between cIMT and
anti-oxLDL, HDL-C, ESR, and CRP before and 6 months
after the administration of biological agents and to calculate
effect estimates (betas, 95% confidence intervals). Results
were considered statistically significant if the p-value was
< 0.05. Linear regression analyses were performed using
Stata (version 13.1; StataCorp, College Station, TX, USA).

Results

Among the 70 RA patients who initially fulfilled the enroll-
ment criteria, 11 were excluded. Five refused to receive any
biological treatment, 3 had positive hepatitis B surface anti-
gen, 2 had an abnormal chest x-ray, and one was positive for

hepatitis C virus. Patient demographic data, baseline clinical
characteristics, immunological profile, and their compari-
son with controls are presented in Table 1. The majority of
patients were women, and mean age was 53.9 years with a
mean disease duration of 2.8 years. The extra-articular mani-
festations included rheumatoid nodules in 6 patients, ane-
mia of chronic disease in 5 patients, secondary Sjogren syn-
drome in 2 patients, and Raynaud phenomenon in 2 patients.
All patients received csDMARDs, MTX 50 (84.6%), and
LFN 9 (15.4%), while 35 received tumor necrosis factor a
(TNFa) inhibitors, and 24 received non-anti-TNFa therapy.
More specifically, among TNFa inhibitor users, 12 patients
received adalimumab, 10 infliximab, 7 etanercept, and 6
golimumab. On the other hand, among non-anti-TNFa users,
15 patients received tocilizumab, an interleukin-6 receptor
antagonist, while 9 were treated with abatacept, a T-cell

Table 1 Clinical and laboratory characteristics of RA patients at
baseline

Characteristics Group of RA Controls (n = 31) p-value
patients (n = 59)

BMI (kg/m?) 23.5+3.1 248 +2.9 0.16
Disease duration 28+12

(years)
TIC (0-28) 8+2
SJC (0-28) 6+3
DAS28 score 3.79 (3.18-4.78)
VAS pain (mm) 446+ 174
IgM RF (+), n (%) 32 (65.3%)
ACPA (+), n (%) 29 (59.2%)
MTX use, n (%) 50 (84.6%)
LFN use, n (%) 9 (15.4%)
PDN use, 1 (%) 59 (100%)
PDN dose (mg/day) 3.5+ 1.2
TC (mg/dl) 210 + 59 233 +45 0.004
TGs (mg/dl) 115 (91-158) 135 + 60 0.14
HDL-C (mg/dl) 56 + 15 61 + 14 0.001
LDL-C (mg/dl) 137 + 39 143 +35 0.06
CRP (mg/1) 9 (7-14) 2 (1-4) 0.04
ESR (mm/hr) 21 (12-36) 8 (6-12) 0.02
cIMT (mm) 0.9 (0.8-1) 0.6 (0.5-0.7) 0.001

IgG anti-oxLDL (AU) 0.193 + 0.052

Results are expressed in mean + SD or median (IQR), unless other-
wise noted

AU absorbance units, ACPA+ positivity for anti-citrullinated pro-
tein/peptide antibodies, Anti-oxLDL autoantibodies against oxi-
dized LDL, BMI body mass index, cIMT carotid artery intima-
media thickness, CRP C-reactive protein, DAS28 disease activity
score 28 joint, ESR erythrocyte sedimentation rate, HDL-C high-
density lipoprotein cholesterol, LDL-C low-density lipoprotein
cholesterol, LFN leflunomide, MTX methotrexate, PDN pred-
nisone, RF+ rheumatoid factor positivity, S/C swollen joint count,
TC total cholesterol, TGs triglycerides, TJC tender joint count,
VAS visual analog scale (range 0—100 mm)
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modulatory agent. The choice of bDMARD therapy was
based on a shared decision between patients and doctors,
following the EULAR recommendations for RA manage-
ment [22]. Patients presented with statistically significant
lower TC and HDL-C levels and a statistically significant
elevation of cIMT levels at baseline, compared with controls
(Table 1).

After a six-month follow-up, the re-evaluation of carotids
revealed a statistically important decrease of cIMT values.
This observation was accompanied by a statistically signifi-
cant elevation of HDL-C levels and a reduction of the titer of
anti-oxLDL antibodies regardless of the bDMARD that was
administered (Table 2). There was also a clinical improve-
ment, and the reduction of the DAS28-CRP score reflects
a low disease activity (Table 2). A comparative analysis of
parameters and change of parameters was also performed
between the anti-TNF group and the group of patients who
did not receive anti-TNF at baseline and after 6 months of
treatment, respectively. Based on the results in Table 3, the
two groups did not show a statistically significant difference
regarding the parameters at baseline and their change over
a 6-month follow-up.

No statistically significant association was found between
the cIMT and anti-oxLDL, HDL-C, CRP, or DAS28-CRP
neither before nor 6 months after the administration of
biological agents. Moreover, the change of cIMT within 6
months of the b(DMARD administration was not correlated
with the changes in anti-oxLDL, HDL-C, or CRP respec-
tively (Table 4).

Discussion

In our study, RA patients who presented with significant
subclinical atherosclerosis and high titer of anti-oxLDL
antibodies at baseline ended up with favorable outcomes
concerning their CV risk as there was a reduction of anti-
oxLDL antibody titer and cIMT values after 6 months of
bDMARD initiation. No statistically significant correlation
was revealed between the cIMT and anti-oxLDL, HDL-C,
or CRP neither before nor 6 months after the administration
of biological agents.

Elevated HDL-C levels were also observed, even from
the first 6 months of therapy. Several studies have focused
on examining other CV risk factors and in particular HDL-C
function. The increase in TC and LDL-C after suppression of
inflammation was accompanied by a HDL-C increase, which
protects from CV disease [23, 24]. In addition, there is evi-
dence that anti-atherogenic properties of HDL-C appeared
to improve when inflammation is reduced [25, 26]. Quantita-
tive as well as qualitative lipid changes are important in the
assessment of the atherosclerotic process. HDL-C particles
contain, among others, apolipoprotein A1, whose main role
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Table2 Changes over time in disease activity indexes, lipid profile,
cIMT, and anti-oxLDL in RA patients treated with anti-TNF and non-
anti-TNF for 6 months

Parameters Baseline 6 months p-value

Anti-TNF users
Gender (F/M) 26/9 26/9
Age (years) 553+ 14.8
DAS-28 score 3.42 (2.89-3.86) 2.89(2.28-3.31) 0.001
CRP (mg/1) 10 (8-16) 3 (2-5) 0.018
ESR (mm/hr) 26 (15-43) 18 (8-29) 0.001
TC (mg/dl) 208 + 62 223 +49 0.138
TGs (mg/dl) 108 (90-149) 103 (85-139) 0.561
HDL-C (mg/dl) 57+15 66 + 17 0.001
LDL-C (mg/dl) 138 + 41 133 + 36 0.329
cIMT (mm) 0.9 (0.8-1.2) 0.8 (0.6-0.9) 0.001
IgG anti-oxLDL 0.197 £0.054  0.145+£0.045  0.002
(AU)

Non anti-TNF users
Gender (F/M) 1777 1777
Age (years) 51.8 +14.9
DAS-28 score 3.42 (2.79-3.74) 2.88 (2.38-3.06) 0.001
CRP (mg/1) 4(2-9) 2(2-3) 0.001
ESR (mm/hr) 20 (10-26) 6 (4-11) 0.001
TC (mg/dl) 214 + 56 232 + 38 0.077
TGS (mg/dl) 123 (98-216) 119 (89-199) 0.548
HDL-C (mg/dl) 58+ 16 70 + 17 0.001
LDL-C (mg/dl) 136 + 38 134 + 36 0.588
cIMT (mm) 0.9 (0.8-1) 0.7 (0.6-0.8) 0.001
IgG anti-oxLDL 0.188 £0.050  0.142 +£0.046  0.001
(AU)

Comparison over time was made by applying paired sample r-test or
the Wilcoxon signed-rank test as appropriate. Results are expressed in
mean + SD or median (IQR), unless otherwise noted

AU absorbance units, Anti-oxLDL autoantibodies against oxidized
LDL, cIMT carotid artery intima-media thickness, CRP C-reactive pro-
tein, DAS28 disease activity score 28 joints, ESR erythrocyte sedimen-
tation rate, HDL-C high-density lipoprotein cholesterol, LDL-C low-
density lipoprotein cholesterol, 7C total cholesterol, 7Gs triglycerides

is to prevent the oxidation of LDL-C and as a consequence
to inhibit one of the first steps of atherosclerosis [25].
Anti-oxLDL antibodies are associated with atheroscle-
rosis in the general population and have been reported in
several autoimmune diseases. In a previous study, their con-
centrations were measured in the serum of 140 patients with
RA. The analysis revealed a positive correlation with CRP
and a negative correlation with HDL-C. An independent
positive correlation was also found with cIMT [7]. In another
study, their titer was found to be high in patients with early
RA, and a reduction was observed after csDMARD admin-
istration and subsequent control of inflammation [27]. In the
present study, no correlation was found between cIMT and
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Table 3 Comparison analysis . Parameters Anti-TNF Non-anti-TNF p-value

of parameters between the anti-

TNF and non-anti-TNF groups At baseline

orslemdeirehanie - cup e 0610 ‘e

bDMARD administration ESR (mm/hr) 26 (15-43) 20 (10-26) 0.061
TC (mg/dl) 208 + 62 214 + 56 0.734
TGs (mg/dl) 108 (90-149) 123 (98-216) 0.287
HDL-C (mg/dl) 57«15 58 +16 0.541
LDL-C (mg/dl) 138 + 41 136 + 38 0.860
cIMT (mm) 0.9 (0.8-1.2) 0.9 (0.8-1) 0.842
IgG anti-oxLDL (AU) 0.197 + 0.054 0.188 + 0.050 0.490

After 6 months

ACRP (mg/l) —-1(-31t00) —1(-4.75t0 0) 0.364
AESR (mm/hr) -8 (-20to -2) —11(-16.5to —6) 0.396
ATC (mg/dl) 14.4 +56.1 179 +47.4 0.717
ATGs (mg/dl) 1(=31to021) -2 (-33.7t017.2) 0.744
AHDL-C (mg/dl) 10.6 + 8.8 11.6 + 8.2 0.496
ALDL-C (mg/dl) -5+29.7 —2.8+24.8 0.746
AcIMT (mm) -0.2 (0.3 to —0.1) -0.2 (-0.3 to =0.1) 0.948
AlgG anti-oxLDL (AU) —0.051 + 0.043 —0.045 + 0.040 0.410

Comparison of parameters was made by applying the chi-square test, independent sample #-test, or Mann—
Whitney U test as appropriate. Comparison of changes of parameters was made using Mann—Whitney U
test. Results are expressed in mean + SD or median (IQR). A represents parameters change

AU absorbance units, Anti-oxLDL autoantibodies against oxidized LDL, cIMT carotid artery intima-media
thickness, CRP C-reactive protein, ESR erythrocyte sedimentation rate, HDL-C high-density lipoprotein
cholesterol, LDL-C low-density lipoprotein cholesterol, 7C total cholesterol, 7Gs triglycerides

Table 4 Linear regression analyses in order to investigate the association between carotid atherosclerosis, lipid parameters, and inflammation

markers in RA patients treated with bDMARDs

Parameters Before

After 6 months Change within 6 months

Beta, 95% Cls, p-value

Beta, 95% Cls, p-value

Beta, 95% Cls, p-value

c¢IMT and anti-oxLDL
¢IMT and HDL-C
cIMT and CRP
Anti-oxLDL and ESR

—0.91, =2.04 t0 0.21, 0.22
0.00, —001 to0 0.01, 0.43
—-0.01, —=0.02 t0 0.01, 0.54
0.00, —-0.01 t0 0.01, 070

Anti-oxLDL and DAS28-CRP —0.01, =0.04 to0 0.02, 0.68

—2.02, —6.93 t0 2.90, 0.41
-0.01, -0.02t0 0.11, 0.7
—0.03, —0.08 to 0.08, 0.95
0.00, —0.01 t0 0.01, 0.90
—-0.01, —=0.02 t0 0.01, 0.51

1.56, =3.71 t0 6.84, 0.56
—0.01, —=0.04 t0 0.02, 0.43
-0.06, —0.02 to0 0.03, 0.65
0.00, —0.01 t0 0.01, 0.90
—-0.02, —=0.04 t0 0.01, 0.12

Anti-oxLDL autoantibodies against oxidized LDL, cIMT carotid artery intima-media thickness, CRP C-reactive protein, DAS28 disease activity
score 28 joints, ESR erythrocyte sedimentation rate, HDL-C high-density lipoprotein cholesterol

anti-oxLDL. These contradictory findings suggest that the
role of the humoral immune response to oxLDL is unclear,
and the antibody formation may serve a different purpose
through the various stages of atherosclerosis.

The mechanism by which anti-oxLLDL antibodies partic-
ipate in the pathogenesis of atherosclerosis is not certain.
A logical theory is that the reduction of their titer reflects
the reduction of their substrate, oxLDL, which plays a cen-
tral role in the whole atherogenic process. However, there
is another theory that potentially places oxLDL among
the most potent epitopes. The term oxLLDL refers to a set
of heterogeneous oxidative changes in LDL-C subunits

and ApoB (apolipoprotein B). These changes include
reorganization of the phospholipid shell upon exposure of
phosphorylcholine (PC) and binding of aldehydes, such
as malondialdehyde (MDA), to ApoB. Oxidized phos-
pholipids derived from oxLDL and LDL-C can promote
inflammatory activation of macrophages, vascular smooth
muscle cells, and other cells, acting as damage-associated
molecular patterns (DAMPs). DAMPs are endogenous
molecules released by cells that are damaged or shed and
activate the immune system [28, 29].

Measurement of titer of anti-oxLLDL antibodies may also
contribute to stratification of CV risk. Nevertheless, the

@ Springer



486

Clinical Rheumatology (2024) 43:481-488

role of anti-oxLDL antibodies in the atherosclerotic process
remains controversial. A systematic review by van den Berg
et al. has highlighted that IgM anti-oxLDL antibodies appear
to be protective against severe coronary artery disease and
cardiovascular events, while the relationship with IgG anti-
oxLDL antibodies is complex enough and difficult to eluci-
date [13]. More specifically, a study by Tsimikas et al. found
higher serum levels of IgM oxLDL antibodies which were
associated with a lower risk of developing CV endpoints
[14]. van den Berg et al. also found a strong protective effect
of IgM anti-MDA-LDL antibodies on future CV disease
development [15]. However, other studies did not discover
a significant association between IgM anti-MDA-LDL anti-
bodies and future CV events [30, 31]. Another study by
Khamis et al. found a protective association between IgG
anti-oxLDL antibodies and cardiovascular endpoints with
cases having lower levels of IgG anti-oxLDL than controls
[16]. However, the IgG class of autoantibodies is mostly
pathogenic in many autoimmune rheumatic diseases like
systemic lupus erythematosus, antiphospholipid syndrome,
and others [32, 33]. Despite the paucity of studies that lack
definite conclusive data as regards the role of oxLDL anti-
bodies and CV events, it seems that IgM anti-oxLDL anti-
bodies have a protective effect for severe CV events, while
the relationship of IgG-oxLDL is more complex and needs
further investigation [13].

The biological role of these autoantibodies requires fur-
ther evaluation, as new evidence supports the notion that
they constitute not only a simple biomarker of atherosclero-
sis but also a key component of the innate immune system.
IgM anti-oxLDL antibodies perform homeostatic functions,
maintaining the equilibrium of atherosclerosis development.
Perhaps in the presence of overwhelming stimuli, such as
traditional CV risk factors or other inflammatory triggers, a
maladaptive immune response occurs with immunoglobulin
class switching to IgG and leading to accelerated atheroma
deposition or plaque rupture [28, 34, 35].

Our study provides evidence concerning the implica-
tion of IgG anti-oxLDL antibodies in atherosclerosis of RA
patients treated with bDMARDs. The results of the pre-
sent study suggest their potential atherogenic action as the
reduction of their titer after treatment was accompanied by
reduced cIMT values, even if no correlation was revealed
between them, probably due to a type II error. Imaging
modalities and especially non-invasive carotid ultrasound are
very useful in depicting atherosclerotic plaques [36]. Carotid
plaques and cIMT have been reported in several studies as
markers of coronary artery disease [37—41].

Furthermore, no statistically important difference was
found between anti-TNF and non-anti-TNF users as regards
the parameters and their change over time. This observa-
tion emphasizes the necessity of suppression and control
of inflammation, in an attempt of managing the CV risk in
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RA patients [16, 17]. Indeed, it is reported that the use of
anti-TNF in these patients is associated with the reduction
of insulin resistance [41].

A limitation of the present study is the relatively small
number of patients included as a consequence of strict inclu-
sion criteria and the short period of follow-up; nevertheless,
a pure sample was selected. To our knowledge, there are a
small number of studies investigating the role of these spe-
cific autoantibodies, and this number gets smaller when we
focus on RA patients and bDMARDs. We conclude that bio-
logical therapy in RA patients is accompanied by a decrease
of cIMT values, followed by the reduction of anti-oxLDL.
Thus, there is growing evidence that these autoantibodies
may constitute an independent biomarker of CV risk predic-
tion, but further evaluation is needed to clarify their compli-
cated mechanism of action.
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